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Abstract

Non-alcoholic fatty liver disease (NAFLD) has become the most prevalent chronic liver disease in
the world, and its increasing prevalence poses a significant burden on the public health system.
NAFLD is a complex chronic metabolic disease whose pathogenesis has not yet been elucidated, and
which is associated with many factors, such as insulin resistance, lipid metabolism disorders, and
intestinal flora disorders. There is no recognized and effective treatment, and in recent years,
dietary therapy has been considered the cornerstone of NAFLD treatment, with the Mediterranean
diet (MD) recommended as the optimal dietary regimen. This article focuses on the important role
of the Mediterranean diet as a nutritional intervention program, including effects such as weight
loss, improvement of insulin sensitivity, modulation of lipid metabolism, and remodeling of intestinal
microecology. Although existing studies confirm the effectiveness of the Mediterranean diet, its
long-term efficacy and dose effects still need to be explored in depth. Future studies should establish
standardized intervention protocols, elucidate the molecular interactions network with histological
techniques, and suggest the integration of digital health technologies into dietary management to
improve compliance.

Keywords

Non-Alcoholic Fatty Liver Disease, Mediterranean Diet, Dietary Intervention, Weight Loss, Gut
Microbiota

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 51§

ARG PG 107 P 9 (NAFLD) & — P g i e N TR DA S FEAth R 75 5 JFF U I 77 3 P P TR 3R (Cn 2420
BRI LIAL, $215 2 B BRI IR =5 % I g B A8 1« 29 14 (5N O S NAFLD, W
RN 27.4%, TR AN IR RATIA 32.9% [1], FHHRWFERERE N, FEE TR ITE
B RUFEHIFITRT, NAFLD H #i OOl BS: 278099 351 T 28 o 3 5 55 — K2 1 s

NAFLD [ 290 L i R A5 2 B i ik, H aTT A2 i “ 2 EPATH S Sii—— e RS &R
HPLAR) AP AR SOER T B Z S MHMER SR . LRARRS . G hEERIH. KE
DA 25 DA R i e ) R 45 (2], NAFLD S5 AR ERAAE(MS) AT 2 BURE FR I 2 (8] 47 45 35 2 2% 1 AH BLAE H
KER, REFENRKH R, FEFEEHE T sh B Oy A B I 08 B BT P A 22 bt PR 1 26
[3]. NAFLD 3677 29016 AW G 37 53056, B 7e (4048 b e 245 B B 387 30, {H02 H A AR B
TR HE 25697 T SR [5]. W& EIR GRS s T, R4S A To5E /2 NAFLD iR 97 I E: Gl Al &
T,

BE&E TR, E%F NAFLD 2 RGBT TRCR AT T 700, s TR TIERIT
NAFLD bl H B MR . ik a2 H iisO RN e, HEAEEMEREK. PiK.
PUEA TSRS, TETREG Al 2 Al g R 7 B35 0038 1, 2 800k 570 5o Hh b g o & it
NAFLD H## BA BRI . SR MD 243 NAFLD 4% M SURAAEAE G [6]0 AR SCK 0 i b ik
£ DR FF R 19T NAFLD ML K SR 4T 455 .
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2. HEBIRR

HoH IR (Mediterranean diet, MD)FIME& /2 B Keys 28 A7E B 50 AT HI-CEH 578 (the
Seven Countries Study)H X e 1. ©-EEPEYINEMIRE, EHEN KETHEBY. KE.
B FEMIRE, EEaHARN, SREEAaget, PEESHARNEE, EERHALE7]), ¥
AN R AR S B ERE TR T I N DA TR A ERAE M R BRI R B AR S 5. 1
CHEF SRR, 575 EZKAMHLL, HiEEKENE MD, A D drRe i, 5o O FIRAE i A 26 i
fiK[8].

MD H R & B2 30%~40% [9], HcHh 2 EE M RNRIE, HE & A MAIE T BR(MUFASs),
R RFRAIEH(EVOO), EVOO & A £ & MM &A1, X L8 n] B LR 5 i R
GEF BN B . RAERNEE[10]. A, B, T RO WR, mlems, 4w A L]
mE S A FEE N o-3 PUFASs.

MD M — MR R aaE S E. MAE TSRy — 7] AN iR, meb s
REE MR, WA B FIAE; 55— AR S rTF 5 B mEmMEm 2 e, JRuILRE, P&
LA TUSTALRE. D5 Mk A TR 45 B e FH (11 A RIS /e s & 1 4R i) E 2R IE[12], 7K
B\ TR b L ORI, XSS RIS — RV AVSHE R A AR RSy, i R
WRICE . MEERR, YA —RIEZIEL S IR IFEMED S EEY[13], % NAFLD &G4
ELOESERR A

— IR TN MD AT e LA = ARk L Pk U P, BRI, ot IR, I e L
AP A AR e . PUPZBAT IR S 25 AE I [14]. AR U MD #EA A2 — i R i, A BT
577 R B 22 Feb i ME B [15]0 [H]ISF MDD 2 BRI EASL-EASD-EASO Ilfei R SZ 546 5 1 NAFLD g HEF K&
BR[16]. HAh, BESEZERSCHLI(UNESCO)T 2010 4E 11 A 17 H, ¥ MD ZYANPEEF . Al =K
A0 BE i BF AL G AR SO = 4 5%, R T LB B AR 7).

3. MD == NAFLD
3.1. AR

2 NAFLD [0Sz 7 K1, o [F NAFLD &R 5 IERERAT A 47 . JERES NAFLD 1R
B 0 A A ) B, A4 22 SOURIE 70 3R W 2 LA v B — 30, MR AR AR 9 I B AR Bl — s UL
JE D7 AL ZR0 I S AR U A S0 AR, SR A BB EA . MR TR 7RI SORERESE — R A B[17], 31
SENASH. HF£F4E10%.

LR K Z 50 NAFLD B#H M E G T /v, HArC AR, WE > SRER 5% nT DLk
NAFLD R S AR 28 1, Dk > 7%~10% ) AT 58 2 o A AE AL 3808 « SO M 47 2E4k[18][19],
[RI AR P NAFLD 35 mT DU i R BE AN . 12305 7 B AE i 3K 25

A 2 MR AR AT LLA R IE R . Danijela Ristic-Medic 25 A [207 0 — 5l PR B AL FE {06 45 5
BoR, AR ES MD ¥nl ik EigA2 it 9%, JFocEFERE RS, (A2 R, MD Pk ALT.
TG. TG/HDL-C tuffi. N+ 20(FLY) ARG R (SFAs) & & LA A F+ = HDL-C. DHA. MUFA &
R 3 o IR R R AT R AR & SE AT B T 2% NAFLD BB AQ i 256l . Christopher
D Gardner 25 A\ [211& 3, REFE T AR &ERE . 5% HbAle. B#K TG IFIR, SE(7 LDL-C )
FtiE o 534k, Neal D. Barnard 58 A\ [22]/— W6 T4 5 X &5 MD MIBEHLAE LI FL R I, PAMR &Y
AT PR . BRI . R I IR A0 o538 i & ZR U, 5 MDD IR GRS 4r . Rk, HET MD &2
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NAFLD & H kKR a4

A NEFE 12 MD HAG BRI Aot AR TREAD P9 JIEJE D7 (03 73(23] [24], 1XWTRES MD R4t s
()2 P AV R VG K. MR B2 R i v ARk pe &AW, AR TReb e B
Y FE AT IE LT YERIAN IR LT S, TIVAVELR4EnT BN PURG RS, JREE B HES KR E R R R, A
PELT Y O] 3G N RE PGS () FE950 /0 S5 W S I 1], B0 e M 2 R I IR [ 25] . X EH S IR B RN E
AUEFRIUC, A Bh T/ RERER AR FET[26]. 534 MD ik B AR RG] it 5 2L st (e g i L 2 e
WA AR I T 2R PRI S RE B S S U 1 P i A ) 0 et e s J 1 7 A 4546 5R[8]» fii HL, MID
DRI 5 22 FEAL HSE AR 1) B T BE 25 520 e AAT T A0 USRI AR IR FF MDD I R, G IR B A,
AL AT HAE Keyhan Lotfi 25[27] AP — X5 A BE M BA B1IIF 7214 22 Gt [l RN 75158 e 2 76 7 B HR A5 2IIESE

3.2. &= IR

IR #INAy7E NAFLD H1 2 BUHE PR AB L 1 OCER (28], /& NAFLD P B2 FE IS 5 [ K 2229 .
Jif &% 25 2 AR AR S)- 1/2 IS 2 filk —Fp 3 2i&4%: PIBK/AKT, TSC1/2-mTOR 1 RAS-MAPK &,
Z: 5 3T AR A GERF LA D RE T [30]0 50 8 24 F I RO S B A — B R AR 2038, ST RES R BLIR.
RN AR Z . BB FFITZH 215580 38 B OB AR K ST 18 5 2R AR . s B RE 7 0k3 (317, 45
HUA B R A R R S 2R, 2 /NHE 2R B Y IR W LA 330 NAFLD & AE Rt .

MD 1E R —MLEYI YR k& 77 2, i@ BRI sE 23 7] LAk IR 7E Lukas Schwingshackl
S N[32]3EAT I — T2 0 A b 8 LA T SURPAS RV & 7 B MD VIR IR IR B R B R E IR E .
EEBRARKWEDRE . KA G RMBETR SR & IHAS R A X 2 B R &
M ROR . 25 R R I HAh 8 Ak &7 ZAHLL, MD MK HbA e 125 IR M U 3%, 2K
A I e PR AN TR S8 A 2R B T

F—J7TH, MD BTN ZFE TR R, XLE IR R Al feisid 2 M Q@4 i IR Maria Mirabelli [33]
{47 T A 3 AT o B 1) BIASE R B sk /N T 5%, MD 5 A BB SR 6 5 S AH U AT T BE I 2 b A R A
IR, JR & 2K P45 X iR MD 3% IR AMULAT) T IRHI e BN FRE, A RKEREFRRUGE
R IIAT . B8, MD SAMBEHATR R K S MUFAs 8¢ PUFAs, B HAIIR IR 48N,
A ABEAIG LIS 2AE AR EH(TNF-0 1L-6 S5)FIRIT A2 AR R FR I D P (IR RAILPUER L HREE), N
MR GE E A HE RS B o-3 PUFAs W@ V87 4 AR sl it A AT AR A5 S S, s n i 5
FHURNE34]. (HREEREMZE RAELNRIIRAETRER 37% 4 68 F BN 5 2 BUR A
FUSEIE , T 55 v 1 e D BN B 2 B I0 IR (¥ XU [33]. 7€ Linda Sundstrom %5 A [35]/HF 78 HH % B PUFAs
A PLE 25 A R G B A EIBEAZ AR (GPCR), 11 GPR120, MM FE GLP-1 (K50 W38 . Ja 2 e i
B A PRLIRITER 5 2R A B LA R B I, R4 S BE . GLP-1 R REAEH AR #H A RGIKF k
FEAEMIEIR[36], WL B HET, ISR, Db RN . MIWBIMA LR, AT RN A
MUFAs 5 PUFAs ZERRYE MR BTG HEE, RS ANETIH KEIRRKREHE. LK, MD FHA
BRI BT . REAE R O 1 2 Wy 2 T DLIE I s AR A S A S TR B 25 4 WA S L)
Kk IR H A EZA AV AT LA I8 o8 2B, AT ZE 2% 4 2 08 RIS, JF PRI 5 = e
Fol i MR (R R AE o Mt T LB AMPK A0 a0 i 1 461 46 B 4 18 B8 1) GLUT-4 Sk B8 i i AL i
XA S B4 [33]. B fE, MD SRRTE RN R RN R, A RN L AN T RN
FRAEH . WF2 oAl 7 TR ST . 2 I e IR AR R IR B s RS A P AR A R e, i
PIEE(E A& HU BN 78 711)) f 9 5% 25 A HbA Le 7KF RT3 BIE /S5 [37]. 45 LRk, MD o] & 3 oot = i
MopE. &5 MpE. HbAlc. HOMA-IR %,
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3.3. =R RAERE RO REL R AR R 1

NAFLD B#H AR ZEW L2 A7, FEEAHEMEDTA R PRirE. A5 T IE R .
COERGE3]4R H, AT AR 7k AT e 2 B WR 40 ffos S 30 TNF-o 19 L, JF7E NASH S5 1R
AT FRFL TNF-a mRNA i1k, R AT & TNF-o ) ] BEE 04 &Pk IR 25 NAFLD [
J&, FHRE R AL SR . BT AT B A3 LA AR R DTN 16T T RE RN NAFLD 897 A ROR I

TE—TRBEN LA IR (3915, H R TR ERE I, SXTRRIREHL, &5 Gy 20 A
N[ MD BEWS 38 T Py AE D (THF) 45 2, TEBH 1 MD s> i i i A8 1 (A 25 o A 22 TR 9
[40] [41]5K 8] MD LUARAE TR & B 5 535 Moy /D THE . BRARALOEAE IS, JHRKH M =E & &. MD 1JiX
FRAR AT REIA A T HAR S 45 M h I E FR TR . A 4M42] MD FHE N EVOO W] J8 42 BT i 8 st # i 45340
AR BRUCAR, [0 A A 0 7 A A G R ks, P & —Fh 2 W 28 R —— R SRl I, 3]
R AT AUFFIE A i P4 J5R X B Ik 23 TR Rodrigo Valenzuela 25 A\ [43 B9 7T £ B -3 PUFAs H )
EPA Fll DHA RAEGUIR AR MR BRSBTS RO I A8 0, I 22 U008 A DHA R#2 5L I B 25 Bk
ANFEFUSR TR A g WA 1, BT 3 S 155 R FE ) S Xk AR R I B . 4, BRI BSR4
A3 C, RS R T4 A IR DT HERR, A B T BRI M35 IE [ BE7K T, AT B34S NAFLD B A % o
Fe R 2 22 B R Ay T A R v, TR S A A T A AR A, 7 LB R A A B ) HERR 44
g5 b, MD TEJR T RE 7 DURR DA SR 1 AR 3L TR B R, AR TR — R i e fk
MD, #5575 4 NAFLD E#H 17 R.

3.4. MBFTAERIE. SHNHEIFTEL

NAFLD )™ 8 F2 i 5 S 0 RO SRS IR NG D6 451,  FFIE 98 0E 55 S0 A0 S R AE 520 A
e TN 9 RE S B AL SR 401 S A S5 A AN T RE, AN S 75, NASH. FAHARIRGE. F4F4Efh. fF
TREA PR P R AT 1 B[ B A

MD R4 FIE IR ALE T HAE B A AT RV, i HA R —Fh e LARE & i ek
BRE, MASMAREECEFREWMHE, WaZmHm[46]. MUFAs. PUFAs [43]. 4% C. 44
B A RO (A7 R (T AR 4E13], J8 I SRR B R L AOAE EAE FE ARSI o 7 M MKl iR AR &
HIFERE B, HPr R A PTEAAE F R 25 [48]. 7E Maria Magdalena Quetglas-Llabrés 25 A [40]HHF 75 H &2
N, Gt 2 R MD T, SIRIRMIERIS 5 H M, Sk A PERI S 55 R B A B AL (11 55 |
SEAL R R AR DL M JRE AR, AATIAE CAT. SOD KIEWINAI ROS. M N B % . NF-«B £ik (K.
7E NAFLD [ZHZI 40, FFAF 4RI ™ B FE 5 5 NAFLD FIET- 3 & HCC R ZRAH M f 5[ 50]
FAL RN SRR LA 5, IR 4R R B — e AR T . 25250 M [S1)8 8 MD T 1l n] 4
3 ALT SSATIE S, Wb A gitl, SRR AR . &FhE R R R BREE, HEHRERNGE
Jit B AR, B NAFLD B3 i R &R, BHIRKRE L.

3.5. BT - FFEhEEL

o — WA BT 5 T RE 18] B S AR AR IR, 38 K iE Bl . Rl i A= e AR ™4 S e e i
WAL T . - FFAREREL A AP SRRE A4, & NAFLD ISR fin, fpiE 4= B s
Z B (LPS) Al it i i B S SR O A N T AR G, BUIAE AT, LPS T 3 A A2 DR 240 A 2 3 9 4
M L f) TLRA, RIBE R A5 5 I0E, (Lt NAFLD (Ut f[52]. XM B MBI “fols” - Atk
BB RO 5 ™ AR TAT I B DR BRI S AR (53] b, MBI B 2, A2
ST ERACHIDI RS, EAMEE TR BE RN BEIRACE . RGERAEFEZ AN T2 5 T NAFLD
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KA F R % NASH. FFEF4EA[54]. P il A= s A2 AR 65 5% S8 42 1) NIl R E NAFLD H
RAFEFBAEF[S5], B, AEA BRI R ALK S BT ER 22 1k FXR M TGRS PG A, 3811 §E &I #E IR
Ay BEWTER. BB ER G RN, EVEAN RS PE e 2 T JEE G T ER(SCFAs) (EZEAFE TR, N
PR AR 25 A D G B TE A RESE N . R iEIE R N, R R ME . AR B AR A A St ORE . W
TEREYIRE EARA B B, I NAFLD FR 3 FFAE 98 RE 10 55 — B R R

AESR, B IR B BN 2 R I LN P i bz o e 5w B 14 R S M T AR R S R AN T R
PIRERERIZ 2 — o X T NAFLD 3Kt MD s 4E Rl - 4P — MR &S . MD Rl 17iE %
FEINfE, W/ BB IR AN B R ME[56]. Cristian Del Bo 2% A [57]— I BEALNT 1B A8 Xl R 106 45 S 4%
G R AL PAGEAS, MR, R, EEAA R ORI E & 2R B RN 724 ZR MmN E
YD Refs s Z NI BB R E g5 0 . AN T aRIE TR . MD P2 A4 R AR 0 4 R AN i i3t
FEE MR TR P AE[58]. HH R R -3 PUFAs AIP ERER 1 50T B T TR B, 38 n-Bagkr i AL
BT FHEA 0, [FIRFH0HI LPS AT B AR, I = AR T R R (591 2yl ek 2
FFEE A o 8 1 A, 4 B K B S 2 AR B0 1, I HL— SR S 1) 22 I v) 389 0 il '8 5 B I R IA [ 58
[ A AELE /N 2P, FRERIEEE N 2 5REMREREE, 774 SCFAs 1R AR BEARI[60],
SCFAs B T 216 R4 A M) T ZERE s kiR AL, 6 B A MR 23R B D) Be, Wik missh. Ry
Pl FEs . USRI SRR AR . S50l oGS B % T Re S5 USRS 9% 2 IR DA
JPu R FPUIRE . — K 23 B ES 5E N MD SR EREHT T I, SRR, RGEE
i MD 1z 53, N R EMmN, 10N ES % P A T 2 U G611

4. INEERE

T NAFLD KR FEZBEZETE, IR R ARG N, HE A S B A S bk,
T ph o & R DGR FERIUTE) . /RE MD % NAFLD (IR0 A5 22 A0, (HHAE S bR R A
Dyl — L5 Pkdl. E 56, MD FT NAFLD 7 ZE IR MA7E 50 TP « B il G Ve I &5 05 T 734
FEA HR, BT, SCIORIAS N IR 22 55, MD FIHES RO RAFAE— @ M5 o Ak, T MD
IBELE a3 (AR il RS FT RE R 2t — PRI R R AR

RRAIFFERLHE— BRI R X NAFLD (Y RARAE IR, IR AME R & T 10 % R,
JS2 78 73 A ELIR R, Tnsins 3 B0 SR R AR Be, 38 X MD BIARIEEAMR AP . BE4h,
Wt 2 DR 2 A AR A S ST ROR IR JE S ARORAIE FTRL M3 F AR AR i B3 NAFLD (i fk
PHER RS MR T SZ M A EAEA .

Fl#5 52 A ER
AL 487 U R AR LR 3 p
EEWHE
5% E AR S H (T H 415 31800660); 7 8 117 B 24 TAE R RI H (0 H 415+ 2024-
WIKY058).
BE K

[17 W7, LB, BAp-F. JEks v As 0y i s 22 T IO s g e ). sSER IR 4% &, 2024, 27(1): 151-154.

[2] Tilg, H., Adolph, T.E. and Moschen, A.R. (2021) Multiple Parallel Hits Hypothesis in Nonalcoholic Fatty Liver Disease:
Revisited after a Decade. Hepatology, 73, 833-842. https://doi.org/10.1002/hep.31518

DOI: 10.12677/acm.2025.1551598 2115 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1551598
https://doi.org/10.1002/hep.31518

Frede 55

[16]

[17]

[18]

[19]

[20]

[21]

XTE, Y, BRE, 5 ARUHECHEIRDIEFR SRMEGEMENAD]. E¥EE, 2022, 35(1): 1-5.
REE, ABE M, BxkT7. HHERZEIT ARG I AR R R[], BORVLIR 2, 2024, 48(5): 638-640.

Rong, L., Zou, J., Ran, W., Qi, X., Chen, Y., Cui, H., ef al. (2023) Advancements in the Treatment of Non-Alcoholic
Fatty Liver Disease (NAFLD). Frontiers in Endocrinology, 13, Article 1087260.
https://doi.org/10.3389/fendo.2022.1087260

George, E.S., Reddy, A., Nicoll, A.J., Ryan, M.C., Itsiopoulos, C., Abbott, G., et al. (2022) Impact of a Mediterranean
Diet on Hepatic and Metabolic Outcomes in non-alcoholic Fatty Liver Disease: The medina Randomised Controlled
Trial. Liver International, 42, 1308-1322. https://doi.org/10.1111/1iv.15264

Otero-Luis, 1., Saz-Lara, A., Moreno-Herraiz, N., Lever-Megina, C.G., Bizzozero-Peroni, B., Martinez-Ortega, [.A., et
al. (2024) Exploring the Association between Mediterranean Diet Adherence and Arterial Stiffness in Healthy Adults:
Findings from the Evascu Study. Nutrients, 16, Article 2158. https://doi.org/10.3390/nul6132158

Dominguez, L.J., Veronese, N., Di Bella, G., Cusumano, C., Parisi, A., Tagliaferri, F., ef al. (2023) Mediterranean Diet
in the Management and Prevention of Obesity. Experimental Gerontology, 174, Article 112121.
https://doi.org/10.1016/j.exger.2023.112121

Plaz Torres, M.C., Aghemo, A., Lleo, A., Bodini, G., Furnari, M., Marabotto, E., et al. (2019) Mediterranean Diet and
NAFLD: What We Know and Questions That Still Need to Be Answered. Nutrients, 11, Article 2971.
https://doi.org/10.3390/nul1122971

Mazzocchi, A., Leone, L., Agostoni, C. and Pali-Scholl, 1. (2019) The Secrets of the Mediterranean Diet. Does [Only]
Olive Oil Matter? Nutrients, 11, Article 2941. https://doi.org/10.3390/nul1122941

Waddell, 1.S. and Orfila, C. (2022) Dietary Fiber in the Prevention of Obesity and Obesity-Related Chronic Diseases:
From Epidemiological Evidence to Potential Molecular Mechanisms. Critical Reviews in Food Science and Nutrition,
63, 8752-8767. https://doi.org/10.1080/10408398.2022.2061909

Gressier, M. and Frost, G. (2021) Minor Changes in Fibre Intake in the UK Population between 2008/2009 and
2016/2017. European Journal of Clinical Nutrition, 76, 322-327. https://doi.org/10.1038/s41430-021-00933-2

Schwingshackl, L., Morze, J. and Hoffmann, G. (2019) Mediterranean Diet and Health Status: Active Ingredients and
Pharmacological Mechanisms. British Journal of Pharmacology, 177, 1241-1257. https://doi.org/10.1111/bph.14778

Gantenbein, K.V. and Kanaka-Gantenbein, C. (2021) Mediterranean Diet as an Antioxidant: The Impact on Metabolic
Health and Overall Wellbeing. Nutrients, 13, Article 1951. https://doi.org/10.3390/nul13061951

Goémez-Sanchez, L., Gonzéalez-Falcon, D., Llamas-Ramos, R., Rodriguez, M.C., Rodriguez-Sanchez, E., Garcia-Ortiz,
L., et al. (2024) The Relationship between Healthy Vascular Aging with the Mediterranean Diet and Other Lifestyles in
the Spanish Population: The EVA Study. Nutrients, 16, Article 2565. https://doi.org/10.3390/nul6152565

Tacke, F., Horn, P., Wai-Sun Wong, V., Ratziu, V., Bugianesi, E., Francque, S., et al. (2024) EASL-EASD-EASO Clin-
ical Practice Guidelines on the Management of Metabolic Dysfunction-Associated Steatotic Liver Disease (MASLD).
Journal of Hepatology, 81, 492-542. https://doi.org/10.1016/j.jhep.2024.04.031

Lee, E., Korf, H. and Vidal-Puig, A. (2023) An Adipocentric Perspective on the Development and Progression of Non-
Alcoholic Fatty Liver Disease. Journal of Hepatology, 78, 1048-1062. https://doi.org/10.1016/j.jhep.2023.01.024

Pouwels, S., Sakran, N., Graham, Y., Leal, A., Pintar, T., Yang, W., et al. (2022) Non-Alcoholic Fatty Liver Disease
(NAFLD): A Review of Pathophysiology, Clinical Management and Effects of Weight Loss. BMC Endocrine Disorders,
22, Article No. 63. https://doi.org/10.1186/512902-022-00980-1

Paternostro, R. and Trauner, M. (2022) Current Treatment of Non-Alcoholic Fatty Liver Disease. Journal of Internal
Medicine, 292, 190-204. https://doi.org/10.1111/joim.13531

Ristic-Medic, D., Kovacic, M., Takic, M., Arsic, A., Petrovic, S., Paunovic, M., et al. (2020) Calorie-Restricted Medi-
terranean and Low-Fat Diets Affect Fatty Acid Status in Individuals with Nonalcoholic Fatty Liver Disease. Nutrients,
13, Article 15. https://doi.org/10.3390/nu13010015

Gardner, C.D., Landry, M.J., Perelman, D., Petlura, C., Durand, L.R., Aronica, L., ef al. (2022) Effect of a Ketogenic
Diet versus Mediterranean Diet on Glycated Hemoglobin in Individuals with Prediabetes and Type 2 Diabetes Mellitus:
The Interventional Keto-Med Randomized Crossover Trial. The American Journal of Clinical Nutrition, 116, 640-652.
https://doi.org/10.1093/ajcn/nqac154

Barnard, N.D., Alwarith, J., Rembert, E., Brandon, L., Nguyen, M., Goergen, A., et al. (2021) A Mediterranean Diet and
Low-Fat Vegan Diet to Improve Body Weight and Cardiometabolic Risk Factors: A Randomized, Cross-Over Trial.
Journal of the American Nutrition Association, 41, 127-139. https://doi.org/10.1080/07315724.2020.1869625

Chen, H., Liu, K., Cao, B., Zhong, Q., Zhou, R., Li, L., ef al. (2024) Combined Associations of Visceral Adipose Tissue
and Adherence to a Mediterranean Lifestyle with T2D and Diabetic Microvascular Complications among Individuals
with Prediabetes. Cardiovascular Diabetology, 23, Article No. 201. https://doi.org/10.1186/s12933-024-02284-1

DOI: 10.12677/acm.2025.1551598 2116 I A [ 2 3k

B


https://doi.org/10.12677/acm.2025.1551598
https://doi.org/10.3389/fendo.2022.1087260
https://doi.org/10.1111/liv.15264
https://doi.org/10.3390/nu16132158
https://doi.org/10.1016/j.exger.2023.112121
https://doi.org/10.3390/nu11122971
https://doi.org/10.3390/nu11122941
https://doi.org/10.1080/10408398.2022.2061909
https://doi.org/10.1038/s41430-021-00933-2
https://doi.org/10.1111/bph.14778
https://doi.org/10.3390/nu13061951
https://doi.org/10.3390/nu16152565
https://doi.org/10.1016/j.jhep.2024.04.031
https://doi.org/10.1016/j.jhep.2023.01.024
https://doi.org/10.1186/s12902-022-00980-1
https://doi.org/10.1111/joim.13531
https://doi.org/10.3390/nu13010015
https://doi.org/10.1093/ajcn/nqac154
https://doi.org/10.1080/07315724.2020.1869625
https://doi.org/10.1186/s12933-024-02284-1

Frege 55

[32]

[33]

[35]

[36]

[37]

[43]

Bertoli, S., Leone, A., Vignati, L., Bedogni, G., Martinez-Gonzalez, M.A., Bes-Rastrollo, M., et al. (2015) Adherence
to the Mediterranean Diet Is Inversely Associated with Visceral Abdominal Tissue in Caucasian Subjects. Clinical Nu-
trition, 34, 1266-1272. https://doi.org/10.1016/j.clnu.2015.10.003

Massaro, M., Scoditti, E., Carluccio, M.A., Calabriso, N., Santarpino, G., Verri, T., et al. (2020) Effects of Olive Oil on
Blood Pressure: Epidemiological, Clinical, and Mechanistic Evidence. Nutrients, 12, Article 1548.
https://doi.org/10.3390/nul12061548

Scaglione, S., Di Chiara, T., Daidone, M. and Tuttolomondo, A. (2025) Effects of the Mediterranean Diet on the Com-
ponents of Metabolic Syndrome Concerning the Cardiometabolic Risk. Nutrients, 17, Article 358.
https://doi.org/10.3390/nu17020358

Lotfi, K., Saneei, P., Hajhashemy, Z. and Esmaillzadeh, A. (2022) Adherence to the Mediterranean Diet, Five-Year
Weight Change, and Risk of Overweight and Obesity: A Systematic Review and Dose-Response Meta-Analysis of Pro-
spective Cohort Studies. Advances in Nutrition, 13, 152-166. https://doi.org/10.1093/advances/nmab092

Armandi, A., Rosso, C., Caviglia, G.P. and Bugianesi, E. (2021) Insulin Resistance across the Spectrum of Nonalcoholic
Fatty Liver Disease. Metabolites, 11, Article 155. https://doi.org/10.3390/metabo11030155

Eguchi, Y., Eguchi, T., Mizuta, T., Ide, Y., Yasutake, T., Iwakiri, R., et al. (2006) Visceral Fat Accumulation and Insulin
Resistance Are Important Factors in Nonalcoholic Fatty Liver Disease. Journal of Gastroenterology, 41, 462-469.
https://doi.org/10.1007/s00535-006-1790-5

Haeusler, R.A., McGraw, T.E. and Accili, D. (2017) Biochemical and Cellular Properties of Insulin Receptor Signalling.
Nature Reviews Molecular Cell Biology, 19, 31-44. https://doi.org/10.1038/nrm.2017.89

Fang, Y., Chen, H., Wang, C. and Liang, L. (2018) Pathogenesis of Non-Alcoholic Fatty Liver Disease in Children and
Adolescence: From “Two Hit Theory” to “Multiple Hit Model”. World Journal of Gastroenterology, 24, 2974-2983.
https://doi.org/10.3748/wjg.v24.127.2974

Schwingshackl, L., Chaimani, A., Hoffmann, G., Schwedhelm, C. and Boeing, H. (2018) A Network Meta-Analysis on
the Comparative Efficacy of Different Dietary Approaches on Glycaemic Control in Patients with Type 2 Diabetes
Mellitus. European Journal of Epidemiology, 33, 157-170. https://doi.org/10.1007/s10654-017-0352-x

Mirabelli, M., Chiefari, E., Arcidiacono, B., Corigliano, D.M., Brunetti, F.S., Maggisano, V., et al. (2020) Mediterranean
Diet Nutrients to Turn the Tide against Insulin Resistance and Related Diseases. Nutrients, 12, Article 1066.
https://doi.org/10.3390/nul2041066

Khalili, L., Valdes-Ramos, R. and Harbige, L.S. (2021) Effect of N-3 (Omega-3) Polyunsaturated Fatty Acid Supple-
mentation on Metabolic and Inflammatory Biomarkers and Body Weight in Patients with Type 2 Diabetes Mellitus: A
Systematic Review and Meta-Analysis of RCTs. Metabolites, 11, Article 742. https://doi.org/10.3390/metabo11110742

Sundstrom, L., Myhre, S., Sundqvist, M., Ahnmark, A., McCoull, W., Raubo, P., et al. (2017) The Acute Glucose Low-
ering Effect of Specific GPR120 Activation in Mice Is Mainly Driven by Glucagon-Like Peptide 1. PLOS ONE, 12,
¢0189060. https://doi.org/10.1371/journal.pone.0189060

Kaneto, H., Obata, A., Shimoda, M., Kimura, T., Hirukawa, H., Okauchi, S., et al. (2016) Promising Diabetes Therapy
Based on the Molecular Mechanism for Glucose Toxicity: Usefulness of SGLT2 Inhibitors as Well as Incretin-Related
Drugs. Current Medicinal Chemistry, 23, 3044-3051. https://doi.org/10.2174/0929867323666160627102516

Zare, R., Nadjarzadeh, A., Zarshenas, M.M., Shams, M. and Heydari, M. (2019) Efficacy of Cinnamon in Patients with
Type II Diabetes Mellitus: A Randomized Controlled Clinical Trial. Clinical Nutrition, 38, 549-556.
https://doi.org/10.1016/j.clnu.2018.03.003

Sakurai, Y., Kubota, N., Yamauchi, T. and Kadowaki, T. (2021) Role of Insulin Resistance in MAFLD. International
Journal of Molecular Sciences, 22, Article 4156. https://doi.org/10.3390/ijms22084156

Yaskolka Meir, A., Rinott, E., Tsaban, G., Zelicha, H., Kaplan, A., Rosen, P., et al. (2021) Effect of Green-Mediterranean
Diet on Intrahepatic Fat: The DIRECT PLUS Randomised Controlled Trial. Gut, 70, 2085-2095.
https://doi.org/10.1136/gutjnl-2020-323106

Gepner, Y., Shelef, I., Komy, O., Cohen, N., Schwarzfuchs, D., Bril, N., ef al. (2019) The Beneficial Effects of Mediter-
ranean Diet over Low-Fat Diet May Be Mediated by Decreasing Hepatic Fat Content. Journal of Hepatology, 71, 379-
388. https://doi.org/10.1016/j.jhep.2019.04.013

Gepner, Y., Shelef, 1., Schwarzfuchs, D., Zelicha, H., Tene, L., Yaskolka Meir, A., et al. (2018) Effect of Distinct Life-
style Interventions on Mobilization of Fat Storage Pools. Circulation, 137, 1143-1157.
https://doi.org/10.1161/circulationaha.117.030501

Jiménez-Sanchez, A., Martinez-Ortega, A.J., Remon-Ruiz, P.J., Pifar-Gutiérrez, A., Pereira-Cunill, J.L. and Garcia-
Luna, P.P. (2022) Therapeutic Properties and Use of Extra Virgin Olive Oil in Clinical Nutrition: A Narrative Review
and Literature Update. Nutrients, 14, Article 1440. https://doi.org/10.3390/nu14071440

Valenzuela, R. and Videla, L.A. (2020) Impact of the Co-Administration of N-3 Fatty Acids and Olive Oil Components

DOI: 10.12677/acm.2025.1551598 2117 I A [ 2 3k

B


https://doi.org/10.12677/acm.2025.1551598
https://doi.org/10.1016/j.clnu.2015.10.003
https://doi.org/10.3390/nu12061548
https://doi.org/10.3390/nu17020358
https://doi.org/10.1093/advances/nmab092
https://doi.org/10.3390/metabo11030155
https://doi.org/10.1007/s00535-006-1790-5
https://doi.org/10.1038/nrm.2017.89
https://doi.org/10.3748/wjg.v24.i27.2974
https://doi.org/10.1007/s10654-017-0352-x
https://doi.org/10.3390/nu12041066
https://doi.org/10.3390/metabo11110742
https://doi.org/10.1371/journal.pone.0189060
https://doi.org/10.2174/0929867323666160627102516
https://doi.org/10.1016/j.clnu.2018.03.003
https://doi.org/10.3390/ijms22084156
https://doi.org/10.1136/gutjnl-2020-323106
https://doi.org/10.1016/j.jhep.2019.04.013
https://doi.org/10.1161/circulationaha.117.030501
https://doi.org/10.3390/nu14071440

Frede 55

in Preclinical Nonalcoholic Fatty Liver Disease Models: A Mechanistic View. Nutrients, 12, Article 499.
https://doi.org/10.3390/nu12020499

Liu, Y., Yuan, M., Zhang, C., Liu, H., Liu, J., Wei, A., ef al. (2021) Puerariae Lobatae Radix Flavonoids and Puerarin
Alleviate Alcoholic Liver Injury in Zebrafish by Regulating Alcohol and Lipid Metabolism. Biomedicine & Pharma-
cotherapy, 134, Article 111121. https://doi.org/10.1016/j.biopha.2020.111121

Monserrat-Mesquida, M., Quetglas-Llabrés, M., Abbate, M., Montemayor, S., Mascar6, C.M., Casares, M., et al. (2020)
Oxidative Stress and Pro-Inflammatory Status in Patients with Non-Alcoholic Fatty Liver Disease. Antioxidants, 9, Ar-
ticle 759. https://doi.org/10.3390/antiox9080759

Barrea, L., Muscogiuri, G., Frias-Toral, E., Laudisio, D., Pugliese, G., Castellucci, B., ef al. (2020) Nutrition and Immune
System: From the Mediterranean Diet to Dietary Supplementary through the Microbiota. Critical Reviews in Food Sci-
ence and Nutrition, 61, 3066-3090. https://doi.org/10.1080/10408398.2020.1792826

Xiao, Y., Zhang, X., Yi, D., Qiu, F., Wu, L., Tang, Y., et al. (2023) Mediterranean Diet Affects the Metabolic Outcome
of Metabolic Dysfunction-Associated Fatty Liver Disease. Frontiers in Nutrition, 10, Article 1225946.
https://doi.org/10.3389/thut.2023.1225946

Monserrat-Mesquida, M., Quetglas-Llabrés, M., Bouzas, C., Garcia, S., Mateos, D., Gémez, C., et al. (2022) Effects of
2-Year Nutritional and Lifestyle Intervention on Oxidative and Inflammatory Statuses in Individuals of 55 Years of Age
and over at High Cardiovascular Risk. Antioxidants, 11, Article 1326. https://doi.org/10.3390/antiox11071326

Quetglas-Llabrés, M.M., Monserrat-Mesquida, M., Bouzas, C., Garcia, S., Argelich, E., Casares, M., ef al. (2024) Impact
of Adherence to the Mediterranean Diet on Antioxidant Status and Metabolic Parameters in NAFLD Patients: A 24-
Month Lifestyle Intervention Study. Antioxidants, 13, Article 480. https://doi.org/10.3390/antiox 13040480

Taylor, R.S., Taylor, R.J., Bayliss, S., Hagstrom, H., Nasr, P., Schattenberg, J.M., et al. (2020) Association between
Fibrosis Stage and Outcomes of Patients with Nonalcoholic Fatty Liver Disease: A Systematic Review and Meta-Anal-
ysis. Gastroenterology, 158, 1611-1625.¢12. https://doi.org/10.1053/j.gastro.2020.01.043

Del Bo’, C., Perna, S., Allehdan, S., Rafique, A., Saad, S., AlGhareeb, F., ef al. (2023) Does the Mediterranean Diet
Have Any Effect on Lipid Profile, Central Obesity and Liver Enzymes in Non-Alcoholic Fatty Liver Disease (NAFLD)
Subjects? A Systematic Review and Meta-Analysis of Randomized Control Trials. Nutrients, 15, Article 2250.
https://doi.org/10.3390/nu15102250

Li, H., Wang, Q., Chen, P., Zhou, C., Zhang, X. and Chen, L. (2021) Ursodeoxycholic Acid Treatment Restores Gut
Microbiota and Alleviates Liver Inflammation in Non-Alcoholic Steatohepatitic Mouse Model. Frontiers in Pharmacol-
ogy, 12, Article 788558. https://doi.org/10.3389/fphar.2021.788558

Mandato, C., Delli Bovi, A.P. and Vajro, P. (2021) The Gut-Liver Axis as a Target of Liver Disease Management.
Hepatobiliary Surgery and Nutrition, 10, 100-102. https://doi.org/10.21037/hbsn.2020.03.27

Chen, B., Sun, L., Zeng, G., Shen, Z., Wang, K., Yin, L., et al. (2022) Gut Bacteria Alleviate Smoking-Related NASH
by Degrading Gut Nicotine. Nature, 610, 562-568. https://doi.org/10.1038/s41586-022-05299-4

Chen, J. and Vitetta, L. (2020) Gut Microbiota Metabolites in NAFLD Pathogenesis and Therapeutic Implications. /n-
ternational Journal of Molecular Sciences, 21, Article 5214. https://doi.org/10.3390/ijms21155214

Nagpal, R., Shively, C.A., Register, T.C., Craft, S. and Yadav, H. (2019) Gut Microbiome-Mediterranean Diet Interac-
tions in Improving Host Health. F'1000Research, 8, Article 699. https://doi.org/10.12688/f1000research.18992.1

Del Bo’, C., Bernardi, S., Cherubini, A., Porrini, M., Gargari, G., Hidalgo-Liberona, N., ef a/. (2021) A Polyphenol-Rich
Dietary Pattern Improves Intestinal Permeability, Evaluated as Serum Zonulin Levels, in Older Subjects: The Maple
Randomised Controlled Trial. Clinical Nutrition, 40, 3006-3018. https://doi.org/10.1016/j.cInu.2020.12.014

Garcia-Montero, C., Fraile-Martinez, O., Goémez-Lahoz, A.M., Pekarek, L., Castellanos, A.J., Noguerales-Fraguas, F.,
et al. (2021) Nutritional Components in Western Diet versus Mediterranean Diet at the Gut Microbiota-Immune System
Interplay. Implications for Health and Disease. Nutrients, 13, Article 699. https://doi.org/10.3390/nu13020699

Costantini, L., Molinari, R., Farinon, B. and Merendino, N. (2017) Impact of Omega-3 Fatty Acids on the Gut Microbiota.
International Journal of Molecular Sciences, 18, Article 2645. https://doi.org/10.3390/ijms18122645

Tang, C., Ding, R., Sun, J., Liu, J., Kan, J. and Jin, C. (2019) The Impacts of Natural Polysaccharides on Intestinal
Microbiota and Immune Responses—A Review. Food & Function, 10, 2290-2312. https://doi.org/10.1039/c8f0o01946k

Pagliai, G., Russo, E., Niccolai, E., Dinu, M., Di Pilato, V., Magrini, A., et al. (2019) Influence of a 3-Month Low-
Calorie Mediterranean Diet Compared to the Vegetarian Diet on Human Gut Microbiota and SCFA: The CARDIVEG
Study. European Journal of Nutrition, 59, 2011-2024. https://doi.org/10.1007/s00394-019-02050-0

DOI: 10.12677/acm.2025.1551598 2118 I A [ 2 3k


https://doi.org/10.12677/acm.2025.1551598
https://doi.org/10.3390/nu12020499
https://doi.org/10.1016/j.biopha.2020.111121
https://doi.org/10.3390/antiox9080759
https://doi.org/10.1080/10408398.2020.1792826
https://doi.org/10.3389/fnut.2023.1225946
https://doi.org/10.3390/antiox11071326
https://doi.org/10.3390/antiox13040480
https://doi.org/10.1053/j.gastro.2020.01.043
https://doi.org/10.3390/nu15102250
https://doi.org/10.3389/fphar.2021.788558
https://doi.org/10.21037/hbsn.2020.03.27
https://doi.org/10.1038/s41586-022-05299-4
https://doi.org/10.3390/ijms21155214
https://doi.org/10.12688/f1000research.18992.1
https://doi.org/10.1016/j.clnu.2020.12.014
https://doi.org/10.3390/nu13020699
https://doi.org/10.3390/ijms18122645
https://doi.org/10.1039/c8fo01946k
https://doi.org/10.1007/s00394-019-02050-0

	地中海饮食治疗非酒精性脂肪性肝病研究进展
	摘  要
	关键词
	Research Progress on the Treatment of Non-Alcoholic Fatty Liver Disease with Mediterranean Diet
	Abstract
	Keywords
	1. 引言
	2. 地中海饮食
	3. MD改善NAFLD
	3.1. 减肥
	3.2. 改善IR
	3.3. 改善肝脏脂代谢紊乱及脂肪变性
	3.4. 减轻肝脏炎症、氧化应激及肝纤维化
	3.5. 调节肠–肝轴紊乱

	4. 小结与展望
	利益冲突声明
	基金项目
	参考文献

