Advances in Clinical Medicine IfiREZ#EfE, 2025, 15(9), 274-279 Hans X
Published Online September 2025 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.1592486

B RAE A1 B Bt T Y & Rt Bl A S i R

FHR
PEXU RN IR EE M N REEFEHAL AL =F 19Xl

Weks H . 20254F8 H2H: A EM: 202548 H26H; & T HM: 20254F9H8H

=

98 7Y B M 14 i 7 9% (Lean Non-Alcoholic Fatty Liver Disease, lean NAFLD) 28 7E/A E ¥ (Body
Mass Index, BMI) IE % B AW AR AR R A= BB RS 14 g 7 % (NAFLD) . REEFE G ;A ANAFLD R E
SREREAESR, (HIEERRI, HAEFTANAFLD B & HEBE A E @B iR, IX—#4 B H 22 HKHE. Milean
NAFLDHIRIRHLAI 2, SIHAG - % - BESEEREIFE, WRERAETE. REEHRDL.
FHERAERER . B BB R RIERNES THEREE. XX BELRE LE X Tlean NAFLD R HLHI
KBTS, P35 ERARSSNAFLD (obese NAFLD) IR F, FFERIHRKAA T A .

XA
RS PRI MEATR, AR, R

Research Progress on the Pathogenesis of
Lean Non-Alcoholic Fatty Liver Disease

Qinrong Li

Department of Gastroenterology, People’s Hospital of Xishuangbanna Dai Autonomous Prefecture, Xishuangbanna
Yunnan

Received: Aug. 2", 2025; accepted: Aug. 26%™, 2025; published: Sep. 8", 2025

Abstract

Lean Non-alcoholic Fatty Liver Disease (lean NAFLD) refers to non-alcoholic fatty liver disease (NAFLD)
that occurs in individuals with normal or low body mass index (BMI). Although traditional views sug-
gest that NAFLD is mainly associated with obesity, it has been found in recent years that not all NAFLD
patients are accompanied by overweight, and this group of patients is receiving increasing attention.
The pathogenesis of lean NAFLD is complex, exhibiting multidimensional interactions of metabolism,
immunity, and genetics, involving various factors such as abnormal lipid metabolism, insulin re-
sistance, dysbiosis of gut microbiota, genetic susceptibility, and inflammatory response. This article
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aims to review the current research progress on the pathogenesis of lean NAFLD, analyze its similar-
ities and differences with obesity related NAFLD, and explore future research directions.
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1. 51§

VR 14 i 5 97 (Noon-Alcoholic Fatty Liver Disease, NAFLD) [1]/& 4 BREcH WHIME MR —, H
S R B NE AR SR S AR I RAT T k35 Tt o R 4RIE A BRYE 1990 4F % 2019 4E 2 [A], NAFLD [fK 4
NN T 95.4%, 1 88,177 3G nF| 172,330 fil[2]. H Ai4Ek NAFLD [ B 2208 32.4%, HIEWi%E
ZAERE NN, For B3 () NAFLD (1) 8 A 205 256 5 T 4 14:(39. 7% vis 25.6%) [3] [4] i 5 IR LR A+ NAFLD.
APAG YENE 5 (non-alcoholic fatty liver, NAFL). AP AE P I 7 P41 % (non-alcoholic steatohepatitis, NASH)
0 E A YA (>F2) 2 R AT R0 (F3) I S A4 280 ZEAH LA (23771 69.99% vis 75.27%, 42.49% vs 43.05, 33.50%
vs 33.67%, 20.27% vs 21.60%, 6.65% vs 6.85%) [5]. #R1f, S1&4tIAN NAFLD =25 A0 EAH S IR U A A
[FfE, B 5E i & LA 7 NAFLD #3808 BMI IEH HE MWK, 74 FER NAFLD f2) 40%H) 5 5 o
M AR AR, 2 19.8% AARAR B F5 5 8 2 [6]. K, lean NAFLD B35 1 EL B3, A2 E AL,
A WGP T R R AR AL LU s B I T

2. Lean NAFLD BN 5IfKRENX

Lean NAFLD {15 X H BT A7 4+, (Hil % 5 BMI < 25 kg/m2ai< 23 kg/m? G ARE) HL G S48 1)
BF UG DT AEPE[7] [8] o FRAESAAR 2 (0 75 5 MRI)BZE 22 (IS ) 12 W 1K) NAFLD &3, 4y
10%~20%)& T~ lean NAFLD. JOEXEHEFARE RS, (HH 5 IEE AFAHLIE, BEEEyL. AEf
AE WARMRNTDUARII L] 2 B, JF BAULAE 208/ [9] [10]. X EEHLR IR NAFLD AR LA AT BEH-4F
o R E P, R KRR A AR AR E A E R . H5 lean NAFLD f83% 1 Agidk g NASH 5%
JFerdetk, 7EEAEREDY lean NAFLD S, 29.29% 845 o & 4P 4Eb(>F2 #), 3.2% 86 IFAE{L[6], Rt
PR EFE SRR AR O NAFLD AHAL, (H3EER B T RETE IR . [RItk, ZRAHEAL lean NAFLD R LAY
AT 563 NAFLD (53 KA IbRE, EREAARREIEARER) NAFLD Ti; A6 7 38 AT L

3. Lean NAFLD R & fEHHI#f5T
3.1. RiHELRIR

1. APRERE R AN RAT: AR AR AR IO DA, LR AR 3R 5 R R R (Un g T TR AN s £ i) AT
IR p-EAL) R BT R VIO . 7E lean NAFLD o, JHHIE D ZBEGHEG A FRALBE IR 7R & I 3k v )
RETT R[], SBURNIERLE G HK, REMREIEN, #87) lean NAFLD &35 ] Be R 2R i D R 5 H
B A BRI TS 521K o iEVEREAR, SEURIIR p-AACRE T FE, M (eRE AR BERA[12] [13].

2. BRESFRAKSL: obese NAFLD EEIEH AA IR M4 S VENLRE, AL S BUBE S Z IS T(Insulin Re-
sistance, IR)MI EZHA R —, IR & FEUTFAEARHHERA IO SN, HEMfedt NAFLD HIARE, ke Sk
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JFEBKZN ) IR 7E obese NAFLD H i 3= dtifir. (HAWFFEY], IR LIFH/E lean NAFLD HITEERIER, RIE{A
HIEH, lean NAFLD &35 1] B KL BT 7 20 2310k 5 3 A 5l i S 1 tHIDUBR S 3t FL N S5
NAHEG IR BEH WL[14] [15]. MRSREE AN HM =M & Eft s S el s das IR FAaf ok, 5
EEFEHIC K. A, AW RRIEINZE lean NAFLD AFE A (PR L3202 L] 5 AT P B 2 AR ABA[16], X th
AN TETUE S 13X W A5t o JFP T P 5 2% R BB FRAG, S BOH S 2 3 A T 6 i, b I gk M A8k

3. WAL SUR IR ES AR R %2 . ] lean NAFLD HRE ARG IAR, (B8 A A\ B 10 I 4 e ]
RE R A% BRIA S  R (AR R ) R AEThRE AL, RIBUIE G A7-AE )1 T BE A 25 15 7 2 (Free Fatty Acids,
FAAS)REUE I, S350 FAAS TEHIREEF &1, IR EE AT IR A2 1 . B3R B, ZERF N IR AR AT IR
e, REIDTRRFE ALY CD36 (— P il 2% Hh i 23 Mg 17 18 Pk 1D 85 10 o ) 7 B H LRI T JUE 4 23 v 38 5,
ERR TR EE[17]. BE BRI S (T LA, lean NAFLD 52383 AT I FAAs iGN,
1Rk FAAS J 8 N[18], Xk BLHE— RS 11X — WA .

3.2. i&Eff - RUWFEMLE

1. B ZEM: Lean NAFLD B35 @ 5 A EA B S AE L, (5 TR AR B HE AR 98 RE I S 5135
%, AR IUE B 7T R WX R A T RE BOA (8L G i H AT O R SR Sk R AR S (1 PNPLA3.
TM6SF2. MBOAT7. LIPA. SAMMS50)5 NAFLD 1 5 B Ao,  HLAE8 RN b a] B B0 H 58 38 (1 3L
Ri[19]-[22] . HRHEIX LR 7 AT LA IR L A5 A7 FE PR AR Ah 2 s i g S AR, PR AR DG vt 1k g i gk
JFFRE T 1R e A, L DR (1 3 4 o 3 JPR T A4 A 0 38 e DA R K7 T/ 3 Pl i

2. KWL S F IR RENE: DNA HEAL ., AR B RIEgm D RNA ] 5818 o 142 ig R4
KL RFRIE, B FTIE G A8 1 . n#kiE 2 (1 B (Apolipoprotein B, ApoB) /& Ig & (1 H i) 54 i 2y, i fiE
EEXEREAREE B BIREARE R FEIRDIRBCA R JEE YA e Z A0 G 8 A 7l
W, R H I =B AN 2 EHE AR M AN LT 44 [23] 0 SO PR ARG B 1 IURE A — b e (A AN 58 4 vt
FE955, AR S i A6 5 B I 25 14 E [ 8% (low-density lipoprotein-cholesterol, LDL-C)All ApoB [#{%. 1T
ApoB 1Yk, AATTRT LA IR I 2 P AR e K [24]

XL — DR TR R ZETE lean NAFLD &I pLI I E B/ . 8% 5 B XS lean NAFLD
sz I 2 YRS . 2 )2 IR IHREAE, BEIR 2 28 M RN A& bRic R B — J5 TH IR N EEA#E lean NAFLD (1)
S FHLRIERAE TARIE, I R AR ARSI TR T 71

33. B - HFiRE . MREREER

J¥r — 2l P T 38 i T o A P A A RSORT D R TS St T T bRz L I R G e o e JEE AR BA 2 [R)
IR ELAEF o T8 A 25 O R R4 AIE 2 1 T8 Bl 2 D AE R AL ORI 22 R (R 57, H K 22 308 73R B NAFLD
AR 22 RT3 TR R, S 8UEBE R [T 540U B 11 BB PR IR [20] [25]. TfI7E lean NAFLD
Hh [ RE T DA% 31 7 TR () SR = FE R SRR A, A 2 R 198D [26] [27], Bt ge 24, Mim
HBE— D SR PR Rl T 1R 20, 3 S5 T 1Y 0 T R A 4 B P B R RN TR, SO R A O IR B, {2
BRI AR A YL, 25 lean NAFLD 100 . HAA R % R NASH B35 0 11/ JEBE R 1] L
{ELFEAR[28] 03X ik — 20 3 B i 1 B B 45 M I SO g — 2D i 10 lean NAFLD R AR E KR, HILRIR 412
IR BIRTT HRAE 7R R, 8 i T B R R TR A A A TR R 8 B R K S B A AE) KT lean NAFLD &
HEITER, R B ATUA 5 T iE— B S A0 .

3.4. RIESFUWNH
PPk SR FIEAL SIS NAFLD #E B K 3 [29], JUHJ24E obese NAFLD gt EE NI &, it
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JOIRAS T, B 7 A ZURETEUR S0E R 1~ (0 TNF-ay 1L-6) AU I P it — A2 IR 1) 9 i s B A £
YL ERE o (HAE lean NAFLD A e B — S0l R 30, BLHT-A B 70 R ILAEREE NAFLD 5825 0 { et iR
HIE R TNF-a Fl IL-6 K6 35 72 5 [16]. BbAh, Huang [30]55 A\ & 30 E M4 i [l i i 15 s R 4G & R
F 24 05 25 1 (Sterol regulatory element binding protein cleavage-activating protein, SCAP) AJ DL i %
STING-NF-xB 15 5 1% F 482K 78 24 B R A0 5 A S 7 K373 15 77040 lean NAFLD HJ AR AL [EliL, lean
NAFLD &35 1) 25E 5 A MUK F AT BRI, H BTIZALHI AR TE lean NAFLD B o &, HFT
#— A Id lean NAFLD Sh)H5 BB 78 SRETMIA IR lean NAFLD FISZH -

3.5. HAmTsEAIHLE

A ARG R /KPS NAFLD B ERREA L, HHRAKFR S, F4E0RERE, JUHZE
R NAFLD H 8 i 3 [31],  [RIIf i 98 3 KPR A2 755 lean NAFLD (17 8 R FE AR 5G40 5 238k
— W HHTIRUE . Lee 5 N[32] W Fida i NAFLD 7™ B FE -5 W AFE A I I AR W AR 28 2 IEAH G,
JIEREJHE R BE A28 7E lean NAFLD (&R 2, wT L@ i — B S ke . thdh, i &0 S Hvcel, Jt
R EA R KPR, A7 fE & NAFLD (W] RE[33]. — T X EALESS NAFLD J3 7] (~F 2414658 30
+13 %, “F¥BMI 256 + 2.6, JomlilfE. Sl MAEEL 2 BY0E R SR8 7E R R 2) (A 7o SChr 1 iX — 45
W, RN, L 31 BIEHEALREAL NAFLD B, Horh 809%0) & RGN B 50 ba sk, g
FREXTHRZH R 20% [34] -

4. BEERE

Lean NAFLD FJ A HLEIB 7000 47 R BUAS 35 b e, #om T AR AL 84% 2 skttt i JHF Al 2k 1
GFRZHEEE M. RGOS EERB, IFAEE 2 RS B, JEE - AR
RGBT TR IR, CHESMRER R PAFEZE AN ES, AP 0 AR A0 550
ZH RGN (IR . R AR L)X 53 BT 000 A B i A B e s hAh, AR
B 5515 R A0 2 18] B 22 BE R BR ) 1R T 3 S s SRR, SRR E# LA 3RS — 1 lean NAFLD 2
7 A A

RKRIFFATRECLT M RS W T LIRS, #R 2, R AR R AREA
S5 22 U0 SRR AN R XU VPAR AR DA S B B mn@ T . RS BN TR R HR, P ek o6 2
[RIZRAR , RABAE S S o FAREWE T RS HEIZ WA R0 523, LUER lean NAFLD Tl i ff 14
AT 0. B AR T 5Em% . 4FXT lean NAFLD A ¢4 i Jik PR A8 S B 5% i 22 0L 38 4% 38 1% (n
PNPLA3. TM6SF2. MBOAT7 %§), JFREHLMZWIMIT K, BIERHEIIHIGREER. DL T/ MELRE
EIHAEAE, Wit AMEEshb T, A BN ERRS, e A W e R B S T TR,
LRI & E A T B KIABE DI A 70 @ KRR DT BA ST 7, IR AR FT lean NAFLD T
YAl SR AT P A R (W 5 B B IR R RFAE  AEAGARAR S8 2278 ) . ™ BLRE P (i
YA IE S+ Child-Pugh VP20 55) KBTS (BFE 26T « ATE 7 ST FARSE T 00 S BRI 2%0)
Lj obese NAFLD 25 —5(, MK NAFLD FIAENERE A4l . RS R FHFRRAEZR, 247
BRI TEDL, WA R KIATUG B B B A = RSB RIER1E, lean NAFLD )
HUHI S0 B2 I PRAZ ST B At TR 1 P B SR AN T LT B

FEE e
KL ERAEAERIS TS, Fre 0,
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