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Abstract

Nonalcoholic fatty liver disease (NAFLD) is
frequently seen in the type 2 diabetes mellitus
(T2DM) population. Insulin resistance is the
pathophysiologic bridge which links T2DM and
NAFLD. Coexistence of both diseases indicates
more severe diseases and higher risk of death.
As a result, it is urgent to effectively control
NAFLD in patients with T2DM. The advent of
glucagon like peptide-1 (GLP-1) agonists and
dipeptidyl peptidase-4 (DPP-4) inhibitors brings
new hope for effectively managing NAFLD
in T2DM patients. Bariatric surgery provides
obese T2DM patients with a powerful means
to treat NAFLD. The discovery of adipokines
such as adiponectin and fibroblast growth
factor 21 (FGF21) may point to a new research
direction for NAFLD. In this paper, we present
therapeutic options currently available for
NAFLD in T2DM patients as well as the present
research progress in NAFLD with T2DM, with
regards to epidemiology and pathophysiologic
links between them.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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3F 7B M B B BT 9% (nonalcoholic fatty liver
disease, NAFLD) 2 %! & & J& (type 2 diabetes
mellitus, T2DM)ABE & ) 2747, i &
IR A T T2DMANAFLD A 48 Z Bk & ¢
AR, BE LA, A AR
JE Fo it T K89 38 e, A 2 B8 T2DM
B HENAFLDZI R54%. M %4 % Ik
-1(glucagon like peptide-1, GLP-1)%4ki#3h
. AR KBg-4(dipeptidyl peptidase-4,
DPP-4) 47 ) 7] 5 25 4 69 5] # 2 T2DM 45
NAFLD# B & R 6 #1472 ShAH e F
AR89 8T TF e A e 69 T2DMA-FFNAFLD
BT RAERA AT, IRIRE. R4
Yesm e £ K B F21(fibroblast growth factor
21, FGF21)% g by B F 49 2 30 A B & By o4
T2DM4& - NAFLD#) 25 124369 75 ). A
L4 AHT2DMAFNAFLD# RATHRFE . =
Fom AR R E4F R, R4 MK TT2DM
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LA BTG R A

BEZE, FEER, Tl BREIFBEMERHHEHH
B HREAMIE 2015; 23(32): 5113-5122 URL:
http://www.wjgnet.com/1009-3079/23/5113.asp DOI:
http://dx.doi.org/10.11569/wcjd.v23.i32.5113

03I

ARG 14 Jig 5 BFF 9% (nonalcoholic fatty liver
disease, NAFLD)& —Fi 52848k /R (type 2
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PN AF LD Bk 15 B0 AT 73 v B a1 i 17
FF Jig i 4 T 28 (nonalcoholic steatohepatitis,
NASH). B VERFEF4EAb/FaAL. ", bl
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A SO SRR s, R R A 3
FINAFLD I IR ER N20%; 5 R 2 )
NAFLDH) & 9% % N54.73%"; 4% ) T2DM
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NAFLD7ET2DM A B i 5 AT ey S8 2 (1) 4 .
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N AF LD A A% 0 R R Ak ) 2
FOIREH WL K. TR 80w B & 2= IMRE iR
BERZWEETERRE, MmN S
RS I, Ui R Wi R (free fatty acid, FFA)™ &
W%, MEFAK-HF &, vk 5 2= 1 E
REfEAE R, AT S5 U A 57 i H 920 A
1 =g (triglycerides, TG & it %, SEAT
JIF P T G K B AR SRR g Oy AR IRk, B
P DT TR TR I &5 3. 1 A o4 i I 1) &
FARET T BUFFATE 2 bk P gt & 58 Ak, 724
it % s 1 4R E B 3 (reactive oxygen species,
ROS), 3 i B A AL B R — R SR 51
RO B, AT BOK & 2 B 7 4 il g 8
BEIA T (tumor necrosis factor, TNF)-a =4
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3.2 NAFLDT2DM# % a1 T2DM ] {¢ ik
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FUEIR: NAFLDEFIR, fafQi X ELfE
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AT 0 L T2D M i 8 R 7 5 9 F0RE PR 95 AR
POA B 74 A5 1T A I A RE Y, [ A8 B 5348
T2D M Az o i I 55 R A1 i 100 A 92 993 4 K
M I RRE A R, T E () /&, NAFLDH]
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st AT 877 NS, LR T2DM
A IENAFLD B HUH H 3=, s 140 &= 2
T2DM & FENAFLD—£k3R 77 7 =Y. w5
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325%-10%, A] 3R 0 55 E 4L 2R 45 2= 1 ek
PRI, WA =X T2DM A HNAFLD
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12 7 [F) Ff e 1% 3R AT A A% Ui 1 7K ST s
JFF R A 195 A5 A8 17 8, I FLIXORPR 25 Ak 37
SRR T R 2 4. B H AT R A
T2 B 19 5 FE X B PR N AF LD B ¥ 1 FH 1t
FAEFUL AP RN R sh A 779145
X T2DM A HENAFL D B A 5 5 (1) [ 16 1 .
BacchiZ” {11 72 L T T2DMEE & 2374 T
A IS BRI 790 5 I 5 7 e s, A
FEER IR, 4 moF BIULE R AT fe i & 2 bf
K 351K25%. SR8 BT 782 HIE 5, 30 & o
FEE 38 5y R I [R] A 5 2 ek 6 JH B (1 3 e, T 38
I S5 ) ) 5 BE T AR IRAR [FIRE IR s Ak DRI,
IEH) RN T2DM & FEN AFL DR VA 15 FH 2 3
328 YT R0 2 S e Ak — DI A0 DATIE 5K

REAETT T IENAFLD &3 X
2T R RT R HEBRENKMAEARER
I L R AR R VX . A R A T IR R
HRIBE T FIRIT FINAFLD &4 K34 A
PE, B AE TR, AR RR24E 1 L BIASE120%.
DAt BEAT AR s 7 T 10, QBT RRIL 2 T
TG R AR AR TEAT 7 3 AR R R
A7 75 I SO 6 £ B RN AF LD B v
TER MBI AL BT 9% 0, WA RA TR i, 3 DA
FE RN B LB (2 — TUMREAR A
B 7 PO A N R B A5 3, % 90 p N ik
BH R BT RS, AR
Zahte T, MR ILIR BAR 4 R R 4 mols
64% 1) £ JFFIEAG 107 & B sb 17 5%. Rt g
SR R R 0 AR TR AT N IR T2 DM & 9
NAFLDZEER G YT 1 K.
4.2 %t I3 IRAERE RT2DMAINAFLD S 1)
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i A FELH, R VA YT T2DM A FNAFLDH i
L BAEI AP NZA IS — P22 4G R
A 255, 34 B —Fp R IR, IR A A B
B0, AT 5 g 107 e T i) 2450, TR 1%
TR G R S SR IR
4.2.1 BEIRE 45254 IR"ET2DMAINAFLD
A e [F] 2 AR 3RS, GEIRTET2DM A I
NAFLDHIBG 6 B A E 2R 2 . XU
T2DM B T FERE 244, — FXUNC AT i ¥
T R IR TS AL B 1 P (ATP-activated protein
kinase, AMPK){5 5 i@, fi£dt4h & 4H 204
HHE BRI, 2 A P B RO T 1A R,
FFAMIB-Afl, BA BN NENAFLDIZ)
HAE R SR I AR 7896 F XU
NAFLDRITAEH MAEES I, H ATt
UEEUE S 1% 25 W P] o5 PR AN ASH AR & i 4H.
U LAY, R B AR SO T H XU
AR TNAFLDH £ T2DM A HNAFLD
(BT ¥ R R fR s i I,

25 LD R B 2% R O A e e T S i
N B 2 A S5 A4 IR S AN AT s
JEIF A HNAFLDEL 45N AFLD 3 AT g i
FEAS UL B AR AR ARDT. AR 1% 2K 25 = 7 TR
FERE T AR A R AR, Rk — Bt 70
PAESERY, FLIRTHF P40 N T 63BINASH %,
T T4 B R, T2DMBIAEAE N 5 2 X%
KW B BN A7, IF HZR 29
(Vs 7E (R AN B e I B A7 o 8 (0 385 m DA B i
BRI 38 n, DA A 25 LA PR i) R 3055
Wl /R, SRR TRE R A HNAFLD
210 2 ARG R R Tk B A
4.2.2 Behazhd: MR EL 2 IR E 25 A,
B s 2 ] B A R 3 TR /K, ot Wl PR 5 H
IR, Ay T ISP AAN P PR 5 3 i A o] 2 )
K, 3 AT BEARCE PR s i3 O I A T 11 XU,
X HE RN AFLD B A B TERGRIT1E M, S
— ISR PTG BB IR, SR AT AT LA
7T HIANRE SN AF LD AR 3 A= 1k 36 A DA
T P Ok AR B R A I 8% B B B AN R
KON PR H RTIAN AFLDAS 2 At yT 25259
M2ESE. DURF R 259 2 3 B LT G/KF
FERIFENR 259, BF 7T IE S K DL i
[E R TE /N R, BRI E AR B A, o
IR, fENAFLDTTiff e HUAS 1 FE 45
TR AU T AR DU 5 5 3% B XN AFLD
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AT YRR, W 9T 4 B o AR v DURRR ST RR DT
JH7 RO BT 5% 2, R EA R,
4.2.3 FEAAH: EALBLEAEHE SR IFENAFLD
T EUF R0 1 AL, HUEIE ST AT RE R
BEPRIENAFLDP A )T B2 —. Vitamin E
Mvitamin Co R H H IFEALH. 281 H
A PR F 98 804 R, NAFLDEH 4 T
vitamin E8{vitamin CHJTF i, JHARIKEMA
N Z E¥(alanine transaminase, ALT)/K-F)
WY S B AR DA S LR Bt S8 A P K P 1 2
I R 25 A5 73 M 45 AR vitamin EfUUE &
ToRE PRI« AR DA IV 34 0 A 1)
B ANAFLD EE Kk, H R R & F
NAFLD £ # & &5 i vitamin E8{vitamin C%%
PUAMANRTT, AR T E L.

SRR, AR 20 REY S A B
FACAE I B ) P 2 2 I NAFLD /)
PO JE 5 1R 5 B B IR . BRAR RAE R 1 1)
7K DARHE I 1R R 7 AR . DR] IE H PR e B8 2
NAFLD# Nk RAR A HT A AE - & mT
REXNAFLDBiR BA —EMEH, (Hi2 14
T T AR KRR A 1At R AL 0T B 7F 7 5030 m BA
HESE.

4.2.4 GLP-1%Z 4k 3h A FaDPP-4374] 7. i
PEZFEZL IK-1(glucagon like peptide-1, GLP-1)
TR M R L0 ok, P S Az
PRAH EAE L, AR % DL %1 B8 IR B2 A
14 77 AR 1 g B 3% 10 40 b, 00 o) J v W 2 1
gy uh, AR AR 7 2 2R DL R i L%
EIRERITRI, A AEBEREAE L T i e 2 1
et e ak, AR T &, 8 n g &5
BB S AR S Y, (HRGLP-17 4
Jik I K -4(dipeptidyl peptidase-4, DPP-4)kt
TP, FAERA B AT 1-2 min, #RE
] D P P-4 3% 14 U AT UK N i) G L P- 1) 478
g A, T 1 R FEGLP-110 A #E I RED.
GLP-152 R BN 71 an R Fr & k. 35 18 TS Jik 4%
LR T GLP-1ABEME . e AR = I K
(RS, R H AT GLP-132 /K B Eh I T2DM
133 Tz MR GLP-1Z (s a1t
] AR 7 AR AR i OE AMPKAS
TIE I, PR R 7 & AURE SR
JE A AE e B, MTIXTNAFLD RAEIGITIE. Ik
Ab, GLP-133h 736 v] i i 5 25 Hh o5 8 3
B, I EENAFLDE ), 3 HAFFiE 2
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G LP- 133 7 7E 9 58 3 4 ot &2 1) A FH BH 2
Tk B g iz sh iz ). 1D P P-4 551 K
HAT 4| GLP-1 1 P AR, 1B GLP-111E F I
6], RS GLP-1Z RS FIAR LR . ok
D P P-4 ] 751 ik ] 3 3k k2> s i P A Bl A 25 1
FORE Wi 1 (stearoyl-CoA desaturase 1, SCD-1)
R G i H T ot AR A A T R 3 BE ) SO 2 A
-a(peroxisome proliferators-activated receptor-a.,
PPAR-a) 3 IE, MU AR RE 7 . AT 98B 0iE stz
IRE FITIRIT o, R A oA R8T 6 R S0 18 i,
WD T RENTRR BT, IF HFEAK T TG/KF, I8
BT OME W R SR AR B k. R I s
DP P-4 4| 7138 7] LA S35 4% PR i & JENAFLD
B I Thie LA A 4EA R L.

R 5T AR B AR GLP-1 52 44 3 5 71 A1
DPP-440ii 5513 B M3 T2DM & HNAFLD &
HIRAR B R JRARIR . R I AR <54 LA
SOt R 1A 973 B 223 5. SR 25 02 B RTIR YT
T2DM & FFNAFLDI—/ M V] A, E15515E
i R I, H 2 A H Y oM 22 eV i A B 2
T UE = 5= UE 38 I PAVEAY.

AN, BRI % (oxyntomodulin,
O X M) 1 15 BE 4 1) B BR 73 Wb ob, It — AN
A= R I XU 32 4R (GLP-1R/GCGR) B Eh 7, ]
SRR b RE R PR &, X
i PRIN AF LD Bl v BAT V8 7E 1 25 34 A B
HAIMIAID2 C24 40k5Aib2 C24 lactam 40k
18 LGLP-1RIE S 14 3 1 X052 R B3 771
WS T aE R R oR, NERE/N B R RS
Aib2 C24 40kE{Aib2 C24 lactam 40k, 1 moJ5 &
LA 38 BAT R AR B P IR b
REREVH ARG N . JR & R BURAME . B K-
M REZKP 395 B2, FF Ho/N BRI 2 2305 3
SEE S AR R A8 B 5 57 Dual AGIU
LLGCGRIEFEME A F M XCZ AR BN, X AR
JREANBR B T2 wkfE K, Dual AGEFE R
B E. WO WD B
BRI 5 AE L, JE AR I I A8 2 KF, B
JEF JAE g A 1 0% IR i, O XM AR B T N
W R XS24 (GLP-1R/GC GRS 7 4L T 72
wKHE. H HTE SRSt 5T XU AR (GLP-
IR/GCGR)B N7 &7 th R4 TiHA R, Xf
B FRIN AFLDR R HA B AT 5, (EARKE
B PRIE 75 2R R 1) TAE.

425 RIFR K G0 RIFIRAGMARBEE
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JH R AR P e, 45 0 A S ORI ot o 4R AL,
DA PUR RPTA A E LA FEAEH,
T BEL Lk FHE 2 e, /> A0 AN JHE 1) 6 36 98 1)
KA. I, Bt ERIFHTR 2592 NAFLDH]
[ROTIE. —TZFE S PVEIR, 2000 RE
FECRR A 7 0 RS s A0 TG D HF o 2 Ax ), T
PEERIT A A, O B I I PR R A A4
fiE; Ry B A B AR 5 B0 T 2 A By 1k JH 4 21
A . B AR LK R R A AR
FE{CNASHEFH ALTH A 55 2 M (aspartate
transaminase, AST)/KF, o3& M AG/KF, T
HAEEZE LM A — ¥ (malonaldehyde,
MDA) % &, F+EiE Ay LB (superoxide
dismutase, SOD)FA Bt H kit & 4L ¥ B
(glutathione peroxidase, GSH-Px)i%i{E, FIH/K
KA F B CEN A SHER S (1| it E AR,
TR B IEN ASHAERE. {52 B s+
TRIFHLR 2P TNAFLDRIBE 5T, FEARER
/N, DRI L7 280 AR K RIASE B ATL ok R i PR AT 2
IneAEE— 22 W1
4.2.6 W 2 I PRANEERE R FUUF 52 VF 2 H & PR
MARVE I R B 250 5. 2. 5.
JNAT PEBHF L, — SR 24 07 55 /N S
P~ VUTEHEL, 7S WRHh B8 AL DL ol 24 4 i s
JRREFA i 06 2 %51 B8 RN AF LDYE 7 i 195 A v
Jig ML 35 — 5 7 25,
4.2.7 BBy B BB A NI S g i 4 4 AT
SRR RN T aE R IREGE. AR
2%, BA 5N IRESEN, B&ucE
BEPRIENAFLD RV AE 25 BAE . 98 32
JIE 7 2HL 233 W v A0 L IR -, B A T e AR
. HABE U RME N WFED R, P
UESE XN AFLD R AT XU AR il — 5 T
FATEH T A, A b i Ak & Rk, I
HAE#FFARIB%EAL, MR/ I IFTGI & &,
AR AR T 3 R S0 ) 200 i PR B i o A, ik
BREEE, TR ERENMIEIRNIREAE; 5
— 71, BRI IEKupffer, LIFACD14H)3R
1k, AT A RO R i A A K R
(transforming growth factor, TGF)-B1%% %S 4 [A]
TR 530, AT 5 BUH I 0453473 0 £ Ak, 1) g
@[63]'

ii501o R 11 Reiz7 L3 S i 1P e A i v
WESENRERR A (e dEpe By #6. W19 Ig 4R
W PUAIE RN DL R GE TREE A BAE . 301
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mza#E
B FIRF A
F5 ¥ 21 27 (do I
R MUK F= Bg By
W F)T S
Fo 8 BB AR,
1 45 e By F AL
W H e 0 IR A
) R 8 M 5 Bk
FLAK T TR B
P B )
RAE WA F ik
M By ey B L,
FEIR R0 30y
o g AF AR A R
L2 AAE.
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SZIGAIE SE R IR R AT 2 AMPKAE 5313 1 3% 4
FENAFLD K GG 07 48 1, 4 32t 48 i 45
13 B 1 s AR 56 2 W Bt SR R B 26 2
NAFLD & R R 7 D B IBG 2% 7T g
X PRIGNAFLDEAEERIGITER, (HR
Sk I R IE 75 R =1 TAE.

BT 4 40 22 4 R 7 (fibroblast growth
factors, FGFs)Z % & A FGF19FIFGF2 1A N
ST R T, FGF19fE T T 2 = e =
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