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Abstract

Nonalcoholic fatty liver disease is considered
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a hepatic manifestation of metabolic
syndrome (MS). The current treatment of
non-alcoholic fatty liver disease (NAFLD)
principally involves amelioration of MS
components by lifestyle modification.
Effective pharmacological agents for fatty liver
treatment are lacking. Incretins are gut derived
hormones secreted into the circulation in
response to nutrient ingestion that can enhance
glucose-stimulated insulin secretion, and
represent a new class of drugs for treatment
of type 2 diabetes, including glucagon-
like peptide 1 analogues and dipeptidyl
aminopeptidase 4 inhibitors. There are several
experimental and clinical trials exploring the
efficacy of incretin based therapies in NAFLD
treatment, however, further studies are needed
to assess the long-term effect of incretin based
therapies on NAFLD.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.

Key Words: Nonalcoholic fatty liver disease; Insulin
resistance; Glucagon-like peptide-1; Dipeptidyl
peptidase-4; Metabolic syndrome

Guo XY, Liu J, Gao Y. Nonalcoholic fatty liver disease:
Pathogenesis and incretin based therapies. Shijie
Huaren Xiaohua Zazhi 2015; 23(31): 4990-4996 URL:
http:/ /www.wjgnet.com/1009-3079/23/4990.asp DOI:
http:/ /dx.doi.org/10.11569/wcjd.v23.i31.4990

il
3E 7B My ML R B ML AT % (nonalcoholic fatty liver
disease, NAFLD)Z X 4% &4 T F-20 1%, 3

2015-11-08 | Volume 23 | Issue 31 |



MBHEF. F. FBBILIEHH RGN ZeRR DT PeVnTERE

o, BESHF A EEBURELFF X A
PN E, B2 AR Y. W
R E A E N o akm ey bty B gk,
F %38 3E ) E MR AR ML X R R B &
o -k, Mgy e ¥E F AR BK-1(glucagon-like
peptide-1, GLP-1) % F&45 25 4 2 A T 67727
AR BT 4, b @ FEGLP-1 £
Fa — Bk HL Bk Bi-4(dipeptidyl peptidase 4)4% ]
A IR RE BN R AR, AR Tl T
% FhAUH] R AR ATNAFLD# 2 E-A4F 7, 12 i 4E
M SNAFLD 77 69 K02 b An 3 it
—FHR.

© 2015FRINIBEBBRETERATMNE.

FEER: BRI, RS RAI Be
MR SRFERR - 1 KBk -4; FBER A1E

BoDiRR: B EII. Bt R EA
V& g B AT S (nonalcoholic fatty liver disease,
NAFLD)#) 5% 72 4 32 A al. 48 & 6L A6 &
4 % k-1 (glucagon-like peptide-1, GLP-1) 342
My Fo — BRI AR B4 ) A, B AT 95 I8 AR s AR
&R, GLP-1£404 T vA B EAT AR 48, 8
LT RNH, PGB A BAR R 9155 55 5 &
1%, Bk, GLP-1X M40 A 2 i ANAFLD# £ 49
BT k.

LHEF, MU, &5F. FBEMEBENHFONRBNG R
BREREEBTPHHRERE. BRENBURT
2015; 23(31): 4990-4996 URL: http://www.wjgnet.
com/1009-3079/23/4990.asp DOI: http://dx.doi.
org/10.11569/wcjd.v23.i31.4990

0 31

ARG 14 JIE W5 P4 JH 9 (nonalcoholic fatty liver
disease, NAFLD)& & & W FFAE R, HK
o3 S BE BRENE R R B
PEVERHR . o-1PUE AMEE = . 25+ T
(Chn v B e - MEV ) S 80w R &= A6,
I G 7 & AR 72 3 BUH 8 M 0 1) =1
TR AL BEE Pk, NAFLD W &K J& N
2 7 ), a0 R PR R D P 2%
(nonalcoholic steatohepatitis, NASH), H £ %]
F10%-15%NASHEFH KNk, &5
SETEY. NAFLD 5/Ri % & fE(metabolic
syndrome, MS)X &%), F¢ 7l &AL, 1 Ag T+
15, JiE & R Pi(insulin resistance, IR)FI[H 2 1]

Beishideng®  WCJD | www.wjgnet.com

R BRI & 5 M 2 B M JR % (type 2 diabetes
mellitus, T2DM)™. H #i7AJ7NAFLD % DAk
AENETT A REIREA. HIRIZE) . Bk
A A o R R84 5 A ] A U e K 2R A OB
KPS 25697 N AFL D I PR A0 3L Rl AT 52
FIFEARZR .

1 NAFLDEY AR
NAFLDIRFHLE] E 25 i8E 5 v BEAR
BB B R ARBUA ¢, WK 5 11 e & LA
H it =E&(triglyceride, TG)HIERIAF T A
REWTH 2R, 2 A g FE B AR, " S8
JIi 07 40 AR AR P 1 K DA R R IS 22, A
W i 7 A AR R 1 3 K STRIE AR 5. Hig i
AHMIARRAIG K, J 5 200 € IR s 2 23 T fige
PER W55, FEAME H LRI TR 5 AT s i HE
R H TR MR FE AR, i 5 rhie 9 6 7 1R
(free fatty acids, FFA)MR BE3E &1, B3R 1 FFAE A
FFAT-#i, B INAFLD TGHI 2Bk IE™. B A
R LA B BENLAE, FHEIE 2 e 5 3R A
FERAL RS IDIRES T, RS 2 T LA
B L) il A AE SR AL IR R B2 1)~ IR 2
MS. T2DMAINAFLDEL R [{ #0350, 24
BUAR AL T IRAR ST, fige B 2% 40 ) JHE 0 IR 4 fie
FRIRE I 3240, BT LA S HUBEIR 2 0 vk
FMAE. J58 5 2238 w1 B AR ARG % FE IR 28
(very low density lipoprotein, VLDL) & J,
FEIRRAE T, BT e lish sidg s, K&
FFARETRN L, VLDL A R JEURHE 22, [ 7>
filg VLD LI i 5t 2 A B P T f, 33 VLDL
PRI Ay 3 221 P 5 X S AL 4 A S
FhEEN MM, S 5 R EARINTSE
M. IURRIRES . 6T & AR B Le b A i 4538
AT FEEA 5T RS AS R RBIR, oA 5T D s P B
& AR EAN S, FEOLKR L IEFR
AR, AR B BT B IR IR A A
i P AR BRI D) 2 51 2 19 5 I N i (end oplasmic
reticulum stress, ERS)!"". 2 il &% & 15 A i) £ %
R NE BB WUREE) R A Fegk . ™=
= [ERSHI TS 5] IR

[ B o 15 S SS S EE A 1c(SREBP-
le) MW S BB AR LB (acetyl-Co A
carboxylases, ACCs)F1fIiz 7R A i (fatty acid
synthetase, FAS)# I CBBOE K1, B
Bz 5HBERTG. BIRE KR x

4991

WA B A

AT M F R AR
TALFHRRA
o ¥EAE L, BT
VA i it e ) A
OB BEKR
=, RBARRA
Bk, ¥ el R
x e By 7 64 R
P, AT B E
B % 4&4%(insulin
resistance, IR), &
b B 4@ AL A g
WA, HERA
R B BT A 2% &
#9597 .

2015-11-08 | Volume 23 | Issue 31 |



BHETF. F. IPBEMIEHYRRYE LR R e P RER

Wi £RE

K% FHEBRE
P GLP-1£ M4
T VA& & T2DM
& b B g, o
WEE5. BAZE
BE . MAKE B BR
E B KT BEIK,
BEAENRE K
T &, B
5%-10% 9 4K J&
=0, TR VA
7 2540%-80% %)
Jig B & AR

J3aishideng®

WCJD | www.wjgnet.com

k. 3T 2 B AT TR R E I 4 AR P AR R T fik
RIFHMIERS, #os AT S & H XMV (unfolded
protein response, URP)A & B i %5 25 5 [ B,
SREBP-1¢ IR i M\ 2k & i S5 g 2k R T HM G
CoAIRJFE M. ZMECoARIHEFMRNARIAK
S A [RI R FE I T v, 30 T a3 = T H 9
JIEL ] P2 ) 45 P i HEAR, e 4 5 B 4
H Wi AE", G W 7L B, SREBP-1cid RIAH)
KRR HBIR i 55 A8 5 B 15 5 S 1 g
U 7 S B AR A ™ I ER SH] S BUF 4
JIIRE/INKi&4%. Caspaseldifii&ic. CHOP/
TRB3&AZ M0, 5 B0 40 B i 98 0 e 21 4
ARSI AR TG R P9 AR AT R
FEERS, & BTAERIR, o2 Hm =
W& ARG A PG BRI A, S BURF IR AN
JHRR WA YE. e A, b B A0 g 157 I A A
% S HepG24H s % “EERS, PERK-elF20,iE i 1
SREBP-1c¥ s K140, 38 n 1 48 A g
i i & R 22/ L SRS AR IR R KRR 12 wk
Ja, FFFHZFAS . ACCSHEEMRNAFIE A
K Bk B 3 . ERSX T ME R g
EHEABZAR100/G S /b HA W ER, W]
DA I 98/ VLD LI R s/ IH R My A LB A 2k
JFF400 B H i O AR =

2 AR ERVAIEIEA

Jo {72 e 2= b Ji 1 40 1 2 36, D R BT M 42
ik 25 A M T K A I 53 0 £ T 260 W A4 R A (2
55 3% 22 JOKRI L 400 A 43 s 1 g v I b 250 ik -1
(glucagon-like peptide-1, GLP-1). #f 7%
DLIERE B au M. My Wi B UL
JIE Wi 44 fFAEGLP-1 %48 (GLP-1R). P#
E=p N 7R T R N TR NN T W8 )
GLP-15Z 4R 77 — K KB -4(dipeptidyl
peptidase-4, DPP-4)Hl] 5 A fay BR T~ & 0%
WA, T L AT 35 O T N S AR
GLP- 1A B A 1 408 4O 1) A1 JBR & 2% 40 Wk
VERL, M0 19 & B4 i $ i 2 O3 H T e 4,
] ATE RN R A 2 2. GLP-152 44
BEh ] DU ] AR, AR AR &,
H2ERS, HIINA LU0 B 8 2 A BB A, AT 2K
FEIRPY, S vl A2 B HE 2, WA E T,
8 5 0 UK, T B P9 TGV IR AL, 92D L B
TIORETE %, AT T] 4598020 Jia S 40 Jo (R WA, sk
/D JE A A P R R GORR. DR L N, BN

4992

W PR 2 P fle e 3 AT BN T AL &
ST HE R II 254,

3 FAERFREXINAFLDYERMNEIAVIGR SEM
=R
GLP-1Z AR BB 7 (L ZETR IR FlHr & k)
SEVRIT T2DMIHT B 254, 3 ZE TR RS2 I PR B
FH AR AE 0 55 — AN GLP-132 4k B sh 57, — I
HAS2 wkIIHFFPIR B, SCEE AR/ wkif
I 0] LA R 4 6 mmHg, [F]IRHE ) BL st
T2DM & & Mg K. w72 1, T2DM
B A I IKIVA T34, 1R o A BTk
#: TG/AKF FF12%(P = 0.0003), s fH [fH i
(total cholesterol, TC)7KFF&{E5%(P = 0.0007),
VLDL/KYF#K6%(P<0.0001), &% FF fig &
M(high density lipoprotein, HLDL)/KFF &
24%(P<0.0001). 7E— LU AEFET2D M i 35 B
F 3 ZE A MR B 257097 K ik 24 wkikEh, ik
T2DMAHIE =2 {ERE FRp 0T R A, 49808 5%-10%
AR 5T &I, RT9D N £940%-80% 1 g 17 25
FARPTL —THAL 55 124N I R 25 26 3 M 2 1,
T2DM & 420 wkAHr &G IT 5, RS A
4% B (alanine transaminase, ALT)7K>F- T f&™";
YIEARKIATTS2 wka, FFAEALT/KV-&E3E T
F#(P<0.0001)"". SathyanarayanaZ:7EHF 7T
¥ 51 5 8 28 8 AR FC AT X T2D M R 3 U i il
(I sZA I A I, ELAR TS BB AS e 52235 IR R
PR B, (E 24 e S 2 TR K6 7 5 7T R 2 vk
/D JFF IR 107 I HEAR, FEAIK L2 TG/K . DPP-4
0 85) 550 ¢ A 270 9T R G A% BT AT DA R B A A
JGTG. i # 16 8 I B-48 FIFFA KR, 7]
BT 22 JIRY TE N AR 0 R 7 4 e P e g A
FH, AT 3D XS FRA B4 E.
GLP-124l 3 ZE TR Kk mT B & 2 ob/ob
BRI /N BRITRAR A, 2 35 sl 20 JHF T P O s o
1, FRARALT/K PP, Svegliati-Baroni%s:™ !k
LT MIEITNASHA R, 7T LU IPPARG
T G Uit B IR P L A T A S AL B (A COXO)
PR Bl A Bk 55 A2 B 1 (CP TIA) I R IE (ACOX
FERI A H ) R R, CPT1ARZ iR it
R TF U SAAAE F IR ). Gupta®5PiE
SLGLP-1/E NARF AP R IL; Lee SR I
ENFEAI R, GLP-1 2 A% EEE Y
FE TS JOK S FH 770 2 0 88 g 3 n . A R R
B, GLP-152 44330 mr DL i i 15 s 45 4

2015-11-08 | Volume 23 | Issue 31 |



BHEF. F. BB RGN ZeRER DT PeVnTERE

Mo A= KK F--2 1 (fibroblast growth factor 21,
FGF-21)15 518 1 25035 JFF 4t Mo i 107 A2 1. 76 Wi
ViE W, FGF21 F BAEFIE N RIE, 7EML
A4S (R R AR U kS 380 EE A P, R i T A
MR &AL, DTG E & TR AR I A, 3
YNNI EREAR R Rl v O S | R N S RN =3
AL M VE R, oSBT & 5wt R
ERSHf, FGF21 [ @I IRE-10v/XBP1HAIPERK/
ATF4IREIG NI RIE &, ZZMERS, o
FERFIRET . 3% £ AR W] g SFGF-2 148 5 1
AMPUE (1) 8 B0 s v, 38 5 T 48 i AR
i R S A A T A 9%, NongakiZ5E Kk BILAE 5 Il
JERE X T2DM/N AR o, GLP-128 4804 vl i
it FR I BEPPARYZR A, BOE BFGF-2 115 5 i
P&, PR R BT UCAR, 2 Ah R A 20 i 5
FIBUENE. DPP-44HI 5 A @ i k> T2DM
N SRR S BESREBP-1c. FAS K [ A% i 4
ity A it S PR Ak, AT 92 JH U 19 MR B )
B s, ek AR 7 R AR, I8 -4
P e S AR,

GuptaZs i 50 & G L P-1 1] & 2 k2> 441
JIIRBE, AT GEAE BT GLP-10] LAHNHI AR B AR,
Pk A R T, ek AT ER S, T R4 M
JH- 40 A, R IR RT DAY/ w5 i MR RN BRUTE
Fig WA Je CGEER'S, 389 7 g 0 40 e g 5 e,
Exendin-4 7] LS 0T BRI 45 25 H 1AIHIERS,
Ik FE A P9 B R OTRR Y. R e, R
FLE KT DA 1) v i PR R K B A Joi IR 5 B
FIRE1. ATF6FIPERKIKELE, /> CHOPHE
K5 — RIVPIRIN, S8 T HIERERS, &
S NE i - HEAR.

4 PFERERIGRNENZEE

B8 B ATGLP-152 4433071 CAE N T2DM ) &
FUVRYT, SR A 5 NS M e i 98 KBRS 3
FEAR IR TT G380 1 I B e i XU, A
LRIOGLP- 1KY H SEURMR 28 . R
FTEFUIR i 1 R, SR1T, Bl — T IR 24 1)
ST ORI, R AR KGR B AFD A
A 1) B KB P 7 B I 25 9 P 6O f BT, /1N BR
N W& R R N T | EVA S TR
Bt i 98 XU 22 AL AE DR SR 26 R 17 76— T sh
S, GLP-1¥R Y7 1] LA3: 350 HR IR C 4t i 3
Az, BRI R A AR IR 2 5 A A R RE I R

Engy 48
BF G A,

Beishideng®  WCJD | www.wjgnet.com

BRI RIRGLP- 1Y E I DPP-4
B3 71 AR 22, ARACAR — /NS 3 (A 78 A 471
VT EREFIT . WA BT . RIRRNT o BlA%
BT ) AT A I R A FH Y. A5 B 3% BH 4 4% 51097
L5 It~ B FC B B AN TGRIHD LA
B (o I N DN 2 (D ) R
FEBIT 20 B AR, ANId F T 22 8 A W A
F LRI B Y, T T Ih REAS A
FEAERLH, AR R FE D REAS 4= I AT DL 8
2y &S PR AT HEE BT S, — R A
U N R BE 2 TR, Gn A K BT
TR A Bl 2 48 A T, PR HG 2422 4
WA T B — DR

5 518

NAFLD &AW I, 7ok 7 — R
R, RS PR AR, SR, R
W GLP-12&—J8BIT T2DMIFE 8254, v]
DA A5 9] 267 R A P8 SRR ) 5 3R 2 dh, 0 o g
e WS 25 1R 20 0, ZE 2% B HE S, b AR &
VIR, WA EDY. IAh, a2k
BHGLP- 107 o035 i o A, 232 1 107 11 22387 40
AT, Yl g 5 AL, D I R DU, SR,
B H RGN E X T2DM A FFNAFLD/NASH
£ B GLP- 128 8D PP-4411 1 75 (I F 7T,
DR, 3 75 AT B 22 R B At R IG R 50 R 5%
IS T I K VA P NAF LD K 97 50fn 4
A1k

6 B

Federico A, Dallio M,Godos J.Targeting gut-
liver axis for the treatment of nonalcoholic

steatohepatitis: translational and clinical evidence.
Transl Res 2015 Aug 12. [Epub ahead of print] [PMID:
26318867 DOI: 10.1016/j.trs1.2015.08.002]

2 Blaslov K, Bulum T, Zibar K, Duvnjak L. Incretin
based therapies: a novel treatment approach
for non-alcoholic fatty liver disease. World |
Gastroenterol 2014; 20: 7356-7365 [PMID: 24966606
DOI: 10.3748 / wjg.v20.i23.7356]

3 Vanni E, Bugianesi E, Kotronen A, De Minicis
S, Yki-Jarvinen H, Svegliati-Baroni G. From the
metabolic syndrome to NAFLD or vice versa? Dig
Liver Dis 2010; 42: 320-330 [PMID: 20207596 DOI:
10.1016/j.d1d.2010.01.016]

4 Onyekwere CA, Ogbera AO, Samaila AA,
Balogun BO, Abdulkareem FB. Nonalcoholic fatty
liver disease: Synopsis of current developments.
Niger ] Clin Pract 2015; 18: 703-712 [PMID:
26289505 DOI: 10.4103/1119-3077.163288]

5 Copaci I, Lupescu I, Caceaune E, Chiriac G,
Ismail G. Noninvasive Markers of Improvement

4993

WA # A E

A Xt st sk
T e & %
FFNAFLD X ¥
T X @ e R
AR ARR, 2T
NAFLD# X %
WU Fe 5 B AR
M & I AR
FEMT BENE
& B R T,

2015-11-08 | Volume 23 | Issue 31 |



BHETF. F. IPBEMIEHYRRYE LR R e P RER

Wi2REE

A X HNAFLD
KR AR e K
F iR E LT
7 E#ATHR,
A K ET2DMA=
NAFLD & % o 4%
Fo oo fig 4% Bk — A
ISR IE.

J3aishideng®

10

11

12

13

14

15

16

17

WCJD | www.wjgnet.com

of Liver Steatosis Achieved by Weight Reduction
in Patients with Nonalcoholic Fatty Liver
Disease. Rom | Intern Med 2015; 53: 54-62 [PMID:
26076562]

Zhang PW, Chen FX, Li D, Ling WH, Guo HH.
A CONSORT-compliant, randomized, double-
blind, placebo-controlled pilot trial of purified
anthocyanin in patients with nonalcoholic
fatty liver disease. Medicine (Baltimore) 2015;
94: 758 [PMID: 25997043 DOI: 10.1097/
MD.0000000000000758]

Tilg H, Moschen AR. Adipocytokines: mediators
linking adipose tissue, inflammation and
immunity. Nat Rev Immunol 2006; 6: 772-783
[PMID: 16998510]

Westerbacka J, Kotronen A, Fielding BA,
Wahren ], Hodson L, Perttild J, Seppédnen-Laakso
T, Suortti T, Arola J, Hultcrantz R, Castillo
S, Olkkonen VM, Frayn KN, Oresi¢ M, Yki-
Jarvinen H. Splanchnic balance of free fatty acids,
endocannabinoids, and lipids in subjects with
nonalcoholic fatty liver disease. Gastroenterology
2010; 139: 1961-1971.e1 [PMID: 20600015 DOI:
10.1053/j.gastro.2010.06.064]

Eckel RH, Alberti KG, Grundy SM, Zimmet
PZ. The metabolic syndrome. Lancet 2010;
375: 181-183 [PMID: 20109902 DOI: 10.1016/
50140-6736(09)61794-3]

Fabbrini E, Mohammed BS, Magkos F, Korenblat
KM, Patterson BW, Klein S. Alterations in
adipose tissue and hepatic lipid kinetics in
obese men and women with nonalcoholic fatty
liver disease. Gastroenterology 2008; 134: 424-431
[PMID: 18242210 DOI: 0.1053/j.gastro.2007.
11.038]

Wang S, Kaufman R]. The impact of the unfolded
protein response on human disease. | Cell Biol
2012; 197: 857-867 [PMID: 22733998 DOI: 10.1083/
jcb.201110131]

Flamment M, Hajduch E, Ferré P, Foufelle F. New
insights into ER stress-induced insulin resistance.
Trends Endocrinol Metab 2012; 23: 381-390 [PMID:
22770719 DOI: 10.1016/j.tem.2012.06.003]
Martin-Dominguez V, Gonzalez-Casas R,
Mendoza-Jiménez-Ridruejo J, Garcia-Buey L,
Moreno-Otero R. Pathogenesis, diagnosis and
treatment of non-alcoholic fatty liver disease.
Rev Esp Enferm Dig 2013; 105: 409-420 [PMID:
24206551]

Shimano H. SREBP-1c and Elovl6 as Targets for
Obesity-related Disorders. Yakugaku Zasshi 2015;
135: 1003-1009 [PMID: 26329544 DOI: 10.1248/
yakushi.15-00175-1]

Pinton P, Giorgi C, Pandolfi PP. The role of
PML in the control of apoptotic cell fate: a new
key player at ER-mitochondria sites. Cell Death
Differ 2011; 18: 1450-1456 [PMID: 21475307 DOI:
10.1038/cdd.2011.31]

FES5E, wHUK, YHLEE, 25, 8. LA SR
iR P R R A 23T CHOPRIT R B3I ik 28
€. HhE AT 2013; 29: 906-912

Chan SM, Sun RQ, Zeng XY, Choong ZH, Wang H,
Watt MJ, Ye JM. Activation of PPARa ameliorates
hepatic insulin resistance and steatosis in high
fructose-fed mice despite increased endoplasmic

4994

18

19

20

21

22

23

24

25

26

27

28

29

reticulum stress. Diabetes 2013; 62: 2095-2105
[PMID: 23349482 DOI: 10.2337/db12-1397]

Finck BN, Hall AM. Does Diacylglycerol
Accumulation in Fatty Liver Disease Cause
Hepatic Insulin Resistance? Biomed Res Int 2015;
2015: 104132 [PMID: 26273583 DOI: 10.1155/
2015/104132]

Li H, Min Q, Ouyang C, Lee ], He C, Zou MH,
Xie Z. AMPK activation prevents excess nutrient-
induced hepatic lipid accumulation by inhibiting
mTORC1 signaling and endoplasmic reticulum
stress response. Biochim Biophys Acta 2014; 1842:
1844-1854 [PMID: 25016145 DOI: 10.1016/
j.bbadis.2014.07.002]

ZIL, fTRA. ChREBP M AR TE S s AR Rk
PERRIDIAT A B REEF 2011; 40: 25-27
Flamment M, Kammoun HL, Hainault I, Ferré P,
Foufelle F. Endoplasmic reticulum stress: a new
actor in the development of hepatic steatosis. Curr
Opin Lipidol 2010; 21: 239-246 [PMID: 20463471
DOI: 10.1097/MOL.0b013e3283395e5¢]

Lund A, Knop FK, Vilsbgll T. Emerging GLP-1
receptor agonists. Expert Opin Emerg Drugs 2011;
16: 607-618 [PMID: 21905764 DOI: 10.1517 /147282
14.2011.616493]

Gupta V. Pleiotropic effects of incretins. Indian |
Endocrinol Metab 2012; 16 Suppl 1: S47-S56 [PMID:
22701844 DOI: 10.4103/2230-8210.94259]
Gougeon R. Insulin resistance of protein
metabolism in type 2 diabetes and impact on
dietary needs: a review. Can | Diabetes 2013; 37:
115-120 [PMID: 24070802 DOI: 10.1016/j.jcjd.
2013.01.007]

Richard M Bergenstal, Terri Kim, Michael
Trautmann, Dongliang Zhuang, Ted Okerson,
Kristin Taylor. Exenatide once weekly elicited
improvements in blood pressure and lipid
profile over 52 wk in patients with type 2
diabetes. In: Program and Abstracts of the
American Heart association Scientific Sessions;
November 9, 2008. New Orleans; Louisiana,
Abstract 1239

Klonoff DC, Buse JB, Nielsen LL, Guan X,
Bowlus CL, Holcombe JH, Wintle ME, Maggs
DG. Exenatide effects on diabetes, obesity,
cardiovascular risk factors and hepatic
biomarkers in patients with type 2 diabetes
treated for at least 3 years. Curr Med Res Opin
2008; 24: 275-286 [PMID: 18053320 DOI: 10.1185/
030079908x253870]

Rosenstock J, Aguilar-Salinas C, Klein E,
Nepal S, List J, Chen R. Effect of saxagliptin
monotherapy in treatment-naive patients with
type 2 diabetes. Curr Med Res Opin 2009; 25:
2401-2411 [PMID: 19650754 DOI: 10.1185/03007
990903178735]

Vilsbell T, Christensen M, Junker AE, Knop FK,
Gluud LL. Effects of glucagon-like peptide-1
receptor agonists on weight loss: systematic
review and meta-analyses of randomised controlled
trials. BMJ 2012; 344: d7771 [PMID: 22236411 DOI:
10.1136/bm;.d7771]

Bergenstal RM, Li Y, Porter TK, Weaver C, Han
J. Exenatide once weekly improved glycaemic
control, cardiometabolic risk factors and a

2015-11-08 | Volume 23 | Issue 31 |



30

31

32

33

34

35

36

37

38

J3aishideng®

MBHEF. F. BB RGN RR DT PeVnTERE

composite index of an HbAlc & It; 7%, without
weight gain or hypoglycaemia, over 52 weeks.
Diabetes Obes Metab 2013; 15: 264-271 [PMID:
23078638 DOI: 10.1111/ dom.12026]
Sathyanarayana P, Jogi M, Muthupillai R,
Krishnamurthy R, Samson SL, Bajaj M. Effects
of combined exenatide and pioglitazone therapy
on hepatic fat content in type 2 diabetes. Obesity
(Silver Spring) 2011; 19: 2310-2315 [PMID: 21660077
DOI: 10.1038/0by.2011.152]

Tremblay AJ, Lamarche B, Deacon CF, Weisnagel
SJ, Couture P. Effect of sitagliptin therapy on
postprandial lipoprotein levels in patients with
type 2 diabetes. Diabetes Obes Metab 2011; 13:
366-373 [PMID: 21226820 DOI: 10.1111/.1463-
1326.2011.01362.x]

Ding X, Saxena NK, Lin S, Gupta NA, Anania
FA. Exendin-4, a glucagon-like protein-1 (GLP-1)
receptor agonist, reverses hepatic steatosis in
ob/ob mice. Hepatology 2006; 43: 173-181 [PMID:
16374859]

Svegliati-Baroni G, Saccomanno S, Rychlicki C,
Agostinelli L, De Minicis S, Candelaresi C, Faraci
G, Pacetti D, Vivarelli M, Nicolini D, Garelli
P, Casini A, Manco M, Mingrone G, Risaliti A,
Frega GN, Benedetti A, Gastaldelli A. Glucagon-
like peptide-1 receptor activation stimulates
hepatic lipid oxidation and restores hepatic
signalling alteration induced by a high-fat diet
in nonalcoholic steatohepatitis. Liver Int 2011; 31:
1285-1297 [PMID: 21745271 DOI: 10.1111/j.1478-
3231.2011.02462.x]

Gupta NA, Mells J, Dunham RM, Grakoui A,
Handy ], Saxena NK, Anania FA. Glucagon-
like peptide-1 receptor is present on human
hepatocytes and has a direct role in decreasing
hepatic steatosis in vitro by modulating elements
of the insulin signaling pathway. Hepatology 2010;
51: 1584-1592 [PMID: 20225248 DOI: 10.1002/
hep.23569]

Lee J, Hong SW, Chae SW, Kim DH, Choi JH,
Bae JC, Park SE, Rhee EJ, Park CY, Oh KW, Park
SW, Kim SW, Lee WY. Exendin-4 improves
steatohepatitis by increasing Sirtl expression
in high-fat diet-induced obese C57BL/6] mice.
PL0oS One 2012; 7: €31394 [PMID: 22363635 DOI:
10.1371/journal.pone.0031394]

Kharitonenkov A, Shanafelt AB. FGF21: a novel
prospect for the treatment of metabolic diseases.
Curr Opin Investig Drugs 2009; 10: 359-364 [PMID:
19337957]

Jiang S, Yan C, Fang QC, Shao ML, Zhang YL,
Liu Y, Deng YP, Shan B, Liu JQ, Li HT, Yang
L, Zhou J, Dai Z, Liu Y, Jia WP. Fibroblast
growth factor 21 is regulated by the IREla-
XBP1 branch of the unfolded protein response
and counteracts endoplasmic reticulum stress-
induced hepatic steatosis. | Biol Chem 2014; 289:
29751-29765 [PMID: 25170079 DOI: 10.1074/jbc.
M114.565960]

Kim KH, Jeong YT, Oh H, Kim SH, Cho JM, Kim
YN, Kim SS, Kim do H, Hur KY, Kim HK, Ko
T, Han ], Kim HL, Kim J, Back SH, Komatsu M,
Chen H, Chan DC, Konishi M, Itoh N, Choi CS,
Lee MS. Autophagy deficiency leads to protection

WCJD | www.wjgnet.com

39

40

41

42

43

44

45

46

47

from obesity and insulin resistance by inducing
Fgf21 as a mitokine. Nat Med 2013; 19: 83-92
[PMID: 23202295 DOI: 10.1038/nm.3014]

Otoda T, Takamura T, Misu H, Ota T, Murata S,
Hayashi H, Takayama H, Kikuchi A, Kanamori
T, Shima KR, Lan F, Takeda T, Kurita S, Ishikura
K, Kita Y, Iwayama K, Kato K, Uno M, Takeshita
Y, Yamamoto M, Tokuyama K, Iseki S, Tanaka
K, Kaneko S. Proteasome dysfunction mediates
obesity-induced endoplasmic reticulum stress
and insulin resistance in the liver. Diabetes 2013;
62: 811-824 [PMID: 23209186 DOI: 10.2337/
db11-1652]

Nonogaki K, Hazama M, Satoh N. Liraglutide
suppresses obesity and hyperglycemia associated
with increases in hepatic fibroblast growth
factor 21 production in KKAy mice. Biomed Res
Int 2014; 2014: 751930 [PMID: 24804243 DOI:
10.1155/2014/751930]

Shirakawa J, Fujii H, Ohnuma K, Sato K, Ito
Y, Kaji M, Sakamoto E, Koganei M, Sasaki H,
Nagashima Y, Amo K, Aoki K, Morimoto C,
Takeda E, Terauchi Y. Diet-induced adipose tissue
inflammation and liver steatosis are prevented by
DPP-4 inhibition in diabetic mice. Diabetes 2011;
60: 1246-1257 [PMID: 21330637 DOI: 10.2337/
db10-1338]

Gupta NA, Kolachala VL, Jiang R, Abramowsky C,
Romero R, Fifadara N, Anania F, Knechtle S, Kirk
A. The glucagon-like peptide-1 receptor agonist
Exendin 4 has a protective role in ischemic injury
of lean and steatotic liver by inhibiting cell death
and stimulating lipolysis. Am | Pathol 2012;
181: 1693-1701 [PMID: 22960075 DOI: 10.1016/
j-ajpath.2012.07.015]

Cnop M, Ladriere L, Igoillo-Esteve M, Moura RF,
Cunha DA. Causes and cures for endoplasmic
reticulum stress in lipotoxic B-cell dysfunction.
Diabetes Obes Metab 2010; 12 Suppl 2: 76-82
[PMID: 21029303 DOI: 10.1111/}.1463-1326.2010.
01279.x]

Sharma S, Mells JE, Fu PP, Saxena NK,
Anania FA. GLP-1 analogs reduce hepatocyte
steatosis and improve survival by enhancing
the unfolded protein response and promoting
macroautophagy. PLoS One 2011; 6: 25269
[PMID: 21957486 DOI: 10.1371/journal.
pone.0025269]

Lee J, Hong SW, Park SE, Rhee EJ, Park CY, Oh
KW, Park SW, Lee WY. Exendin-4 attenuates
endoplasmic reticulum stress through a SIRT1-
dependent mechanism. Cell Stress Chaperones
2014; 19: 649-656 [PMID: 24446069 DOI: 10.1007/
$12192-013-0490-3]

Yang J, Ao N, Du J, Wang X, He Y. Protective
effect of liraglutide against ER stress in the liver
of high-fat diet-induced insulin-resistant rats.
Endocrine 2015; 49: 106-118 [PMID: 25471281 DOI:
10.1007 /s12020-014-0480-y]

Nyborg NC, Mglck AM, Madsen LW, Knudsen
LB. The human GLP-1 analog liraglutide and the
pancreas: evidence for the absence of structural
pancreatic changes in three species. Diabetes 2012;
61: 1243-1249 [PMID: 22338093 DOI: 10.2337/
db11-0936]

4995

mzaw#E
iR E: W
7B 4 WD P
DEVEE S & W
£ 6,3GLP-1
Fo W) H FEAR AL
RS ERER
Frig &, Tt
R M B B 4m e
ok e By & AR
o AE, ET AL
MRS R EH S
BT, BF R AL
B H R A
NAFLD & 57 %
Rk

2015-11-08 | Volume 23 | Issue 31 |



BHETF. F. IPBEMIEHYRRYE LR R e P RER

W& TR

M EIKIR, BB
it F 5t F L AE R
bk g i AT 64 9%
BARKE. K
NI IR
BEART T Ak
B KR B o BE R
Jm 5 %7 P ek
R, AR E A
PuH) 69 AR, IR
T ;e KRG T
FHRA—ZEL.

J3aishideng®

48

49

50

WCJD | www.wjgnet.com

Elashoff M, Matveyenko AV, Gier B, Elashoff
R, Butler PC. Pancreatitis, pancreatic, and
thyroid cancer with glucagon-like peptide-
1-based therapies. Gastroenterology 2011; 141:
150-156 [PMID: 21334333 DOI: 10.1053/j.gastro.
2011.02.018]

Graefe-Mody U, Rose P, Retlich S, Ring
A, Waldhauser L, Cinca R, Woerle H]J.
Pharmacokinetics of linagliptin in subjects with
hepatic impairment. Br | Clin Pharmacol 2012; 74:
75-85 [PMID: 22242621 DOI: 10.1111/j.1365-2125.
2012.04173.x]

Rosenstock J, Kim SW, Baron MA, Camisasca RP,
Cressier F, Couturier A, Dejager S. Efficacy and
tolerability of initial combination therapy with
vildagliptin and pioglitazone compared with
component monotherapy in patients with type 2
diabetes. Diabetes Obes Metab 2007; 9: 175-185 [PMID:
17300593]

4996

51

52

53

54

Whitehouse, Station, NJ. Januvia (sitagliptin).
Merck & Co.Inc. 2007

He YL. The influence of hepatic impairment on
the pharmacokinetics of vildagliptin. Program
and Abstracts of the American Diabetes
Association (ADA) 66th Sessions; June 9-13, 2006;
Washington DC: ADA, Abstract 2024-PO
Angelico F, Del Ben M, Conti R, Francioso S,
Feole K, Fiorello S, Cavallo MG, Zalunardo B,
Lirussi F, Alessandri C, Violi F. Insulin resistance,
the metabolic syndrome, and nonalcoholic fatty
liver disease. | Clin Endocrinol Metab 2005; 90:
1578-1582 [PMID: 15598693 DOI: 10.1210/jc.2004-
1024]

Hansen KB, Knop FK, Holst JJ, Vilsbell T.
Treatment of type 2 diabetes with glucagon-like
peptide-1 receptor agonists. Int | Clin Pract 2009;
63: 1154-1160 [PMID: 19624785 DOI: 10.1111/j.
1742-1241.2009.02086.x]

it TG Wik AL D

2015-11-08 | Volume 23 | Issue 31 |



