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Abstract: Adipose tissue is a crucial endocrine and immune organ, and its functional dysregulation is closely associated with the

development and progression of various liver diseases. In addition to the secretion of classical adipokines, adipose tissue-derived

extracellular vesicles (EVs) have emerged as key messengers in its regulation of distal organ function. This review systematically

elaborates on the regulatory role of adipose tissue-derived EVs in liver diseases, in which white adipose tissue delivers pathogenic

molecules such as miR-103 and CD36 via its EVs and thus drives hepatic insulin resistance, lipid accumulation, and fibrosis,

while brown adipose tissue transmits protective signals such as miR-132-3p through its EVs to improve hepatic metabolic

homeostasis. This article also summarizes the core mechanisms of action of these EVs and discusses their potential as diagnostic

biomarkers and innovative therapeutic strategies.
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M AR [ Un{Z i RNA (messenger RNA, mRNA) . f# RNA
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associated fatty liver disease, MAFLD) i #%.0> , & 4t #ip 2
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EV 3= 5558 i AR AR 4 20 M58 0, 45 A A
FUNEERAN SRR EL IR SRR
P AR X — B B4, Ot AR g 1) A 6 i8I 414
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F A KA LR AR R B D, EE IR R A RE
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Figure 1 The roles of white and brown adipose tissue-derived extracellular vesicles in liver diseases

BLTI PG B 198 5 AP 5 IR AR 35 AL  RAE B0 I
55 R R4S, HORRIER A WAT (KR ) K Ui
EVAEHEA —5E.

2.1.1 WAT-EV By B4z s WAT-EV BB R H:
FORPEZ B FIEE S RO R . R, SRR E
(high fat diet, HFD ) ] 41 il Jig /77 200 B Ji 1 — i 1R 1% AL A
H M S (adenosine monophosphate-activated protein
kinase, AMPK) a1 35 4 , 10 8 AN bR A= il G B3R B
TSG101 [ 3k , &AL E WAT-EV (R . 78 b A iR
FECT , TSG101 & 45 1 I8 1 W2 %% i 45 11 CD36 [n] EV
H et AR . XL E S CD36 (1 EV g4 U
LA TR T R A AR IR F7 L DT SURF I i R
5 RAE N 5 #E— 5 0T R BT, S0 WAT-EV A 3l
HFD i S BB IF . X — R AL 3 e T —
SR ( AMPK 3438 751 ) AT 38 2o 3840055 i 5 AMPK 0 /> &
CD36 [ EV BRI, 11 GW4869 (M b4 i 751 ) 7 3 52 Uik
DEV A LR A G 0 I, 2L R T B8 W AMPK 2% 8 —
EV BRI N 2459 Bl A8 — I E AR 158 35 6L 7 19 155 4
A

2,12 WAT-EV % S8 IFamiefs 585 %A RS EIT
PijE MAFLD (A% AR SR 32, ZHFGEIESE WAT-EV 1]
AT A T A0 MR 5 3R A 5 B, 7 oy YOG
fita . NIRBFZE AR AL T B BEE . — 50 )25
RIL,ACE A NERE NAFLD B35 1 KR iR T2 EV fE ik
210 AT 20 M b e 2R BK OGBS T R LR B
(protein kinase B, Akt) RO BEER AL , WOk | N B BT & =
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P4 R A BLAE X i 17 D\ S B B 3 3 1) 22 B s il I
B, MR AR 515 3 1 BAT-EV & & miR-132-3p.
A i nT g R IR S BAT, 2048 BAT-EV 1)
miRNA 41 i, , H v miR-132-3p 19 £ ik B F T+ 5 ;%
miRNA A F 425 0 1] JHF 0 A 17 A B ) G A Sy PR -1 [
P Tk 55 A 55 1 (sterol regulatory element-1,
Srebf1) ; 14 A i 45 I 52, V% %% 88 A £F 22 5 5 BAT
miR-132-3p (33K , [F] I 8 2 B AT IUE H Srebf1 o FE T
Ui BB 0T 6 3k PRl g 10 R 6 BTG | £ Al G A R TL )
Y eIk 5 T 7E A% €6 85 W7 40 i (brown adipose cell, BAC) 5
JF AN L35 F2 0 2 v, 0] BAC H miR-132-3p B335 )
AT 52 AR HT FFAE Srebf 1 AFIHIAE T, BI8% T miR-132-
3p 16 BAT-EV 8145 T Ag 7 A 1 b i) < i pi 704300 3t
W5 — I8 7% T BAT-EV 3 2 miR-206-3p 4 il &
BURPIAER (FIALE . & & T BAT-EV H A miR-206-3p AT
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T 2 - - ol TR O S ity AT 2 T g, 9/ PR IG5 T 5 1)
Rl DR 30 i TR A A M WA A TR IR 1 A i, DA
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B . — T IE K B, TG Y BAC M I EV e f
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it 5 R A AR 5 1A PR G T — A TE S, S BAC-EV /]
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miRNA 52U A3 1 22 0 i 457 b ) 2 4 4
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g 5 28 25K R ) £V X B B A 45 9 98 5 R
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G, WIEAG I LU IR Y £V AT B AT SR 20 A 4R e
I 1R TGR-B il % T I 4 (A3 o 42 ) 2R g2 21



1734

G RBTREfRZEE 4255 712026 £7 A  J Clin Hepatol, Vol. 42 No. 7, Jul. 2026
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A L) She U5 ) BV I R 52 ) ST I 5 200 A (235 i 400 )
AR ARARZS o B, B M 20 27 1 I 40 it ok R Y BV ] 3
1o 16 2% miR-155 24 48 PRI, A AT IO 1y 48 95 2 1oz 1407
XA R, IR A SRR EV AR T — A 2
22 Y0 AR TR 45 3 2o L 5 R A 4 D I T s A
P A

2 F R, WAT-EV 5 BAT-EV i i 1% 26 H A5 Sk
M5 TR h 4 T R AR f .
T OB B 45 3k S G Ay 7 9 /R AL, BR 3 0A A
TE 1.

I ZE W T (F 53 BT BRI 418K IR EV 119 5
I - B T e A HL W Y 4 Rl . SR TR AR
(fn CD36) M« Tt " 5 BR800 Dk, v Pk gl A8 i
MGG SRR . AN A (LR eI F)E
R BNIE S S, B &) IZ BN P {5 5 Gk I
B o AR ZEY, o HSE miRNA (U1 miR-132-3p) , i i
22 I8 55 U0 [) S RS T 9 77 S5 )5 9, & BAT-EV R H5%
PR R AZ G 5 T BE IR 2R A% RNA (40 LINCO1705) W 38
ik TE PR N R RNA AL R (5 50 i BT s, B
PRI, WAT-EV (9 805 M 8 I8 F 3% 1w & 00 B 4E

A BTG R )2 DA B 4% RNA S 201y b
T3 s R A 5 1T BAT-EV A PRAP R A T — R 51 A
AT IR 5ORE A miRINA T R4 S PR R I 5 0 2% 0 3k — 2%
SRR RE Y T, N ARRHL A 5 EV A 19+ TR
B T AL

3 MNESRE

Wi 21 2R H N W ie 2 5 RE 2 A8 B
Az BT HL AR A SC AP TR 7 4L U] 433 BV
PR R R . I B 7 2 2 R I 1 40 e ok U 1Y)
EV 78 T WE 55 9 A SCAF 5% 32 224 vh 78 MAFLD A&
SR FNE R R G (2R B 1R ) . AR LRI
7R T WAT-EV #1 BAT-EV 76 JIF 5 95 th 32 1 1
PR B A 5 WAT-EV £ B E0R 4 T,
I S0 0 i 5 AT I 05 A8 1k R T e Akt e i Ak
() BAT-EV W) 32 2256 2% ARy PEAE 5, e e 5 6
R . XS R IR IR 4 UK IR B BV AR Ry G
(LR W24 A B, nT RE TR A 107 - T TRl 3 1R v & 4
AT sk VE

JUE R W SUR TR EV IR 5 R, {29240 5
5T I — ZR 91 7 WAk %, i 240 25 JHE MBI RIF 5 1] 1 A 1
R . B 5 BV [ 14w B 5 o fi A5 1 AL o
FOw M SR EV RS H R E. Fan, >k A RE A

R1 IERARRINEE PR S F R EEIEER PR E RIS

Table 1 Key cargo molecules in adipose extracellular vesicles and their mechanisms of action in liver diseases

Iy FR Ko BEIWRUE I NEZ0 M ) 32 2L e/ A FH 38 5 5 4 F-HLI PN
FnEA CD36 WAT PR IR AN AR B AE VR MM iR % 12 B, W EV ik & [33]
JH-EM A, 4214 5 AR 1y R X
FARNEY  RKE WATCEAME) SO ZIPURRAE 3 T sEV R bz i £, k% [38]
L2 L [ 5 2 B ORI R A T
HHLFE WAT 75 T 2 1 0 A Jo ) 310 540 JIF 40 B v pAMPKa Thr172 1 [40]
% PR AL, fk 22 PR IS I i
IncRNA I4%)  LINCO1705 WAT TEEREAE FAR T AINE /BN ceRNA B miR-552-3p , i 55 H [39]
DR X LXR (30, 80 LXR {553 %
miRNA %) miR-378a-3p BAT VA IO U o AR a2 A 24 HL ) p110oc (PI3K fifL 3K ) , 348 5 i [42]
A A e )
miR-132-3p BAT 0 At JEF O g W05 A U] Srebf1 mRNA il Hige ik , AT [43]
AT AR A i A
miR-206-3p BAT 0 JFE 0 B 15 A #1[7) G6PD 5 Tke A9 3° UTR, 411 il % [44]
5 ISCAHE A 3, 9> NADPH {57 , MK i
I i 107 7 DA 3k 5
miR-451 BAT PER P AN S B AR SR LR B B (W Yaohaz) KT [45]
AMPK i %

W EV, AN ANEE WL s sEV, /NI /128 30 5 AMPK, B — 5 R 15 £k (04 25 19 BT 30l s mTOR, T 3L o 0 76 A 85 28 426 1 5 ceRNA, 5 4 P Y TR
RNA;LXR, X Z 44 PI3K, 5 AR LU 3-340 ; Srebf 1, B B2 1 JOFEE A 55 5 T 1; UTR, AEBIIFEIX ; GOPD , 1 2 % -6- Wi 112 /I8 S0l 5 T, 5 BRIty 5
NADPH , i J5% 0 0 BB e J 22 04 — A2 5 R AR IR 5 IncRNA , K AE A 2 A% RNA s miRNA/miR, 8 RNA s WAT, H (i [ 20 20 BAT, A5 (A i 1l 21 44 ; CD36,

SrEs% 36,
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KK WAT-EV & & miR-103 ,CD36 5 B0k 431, i 58 4~
PR B2 259 T 1 (0 WAT-EV J0] 7 R 3547 5 16 22 25 {5t
FPERGSY o SR, A B AR (L0 2 3 o 0 ) 375
(927K R S RE T BE RO IR B0 , S AT 15 76 R G
WAT-EV () 5 W #5 1] B i 45 25 EV I3, 44 st )
WA HERERS T ok A BF G B R A, 1A
PN3E B BV 5 SRR SR T I, M L DS R e P U5
YEEV B9850 45 5 1 Gt 40 BT 1 AR ME DL A A7 AR [
EV W BE 4 5 DAl , S B 0 0 W S BT E R I R 4
I — RS RS, TR e 2 A e HRTD
W EV A4 % A B 250 (1 GW4869) 76 BH W 3 EV (1 [7]
i, 2 T A FRE BV BT RE , AT AE 42 8 AT H5 00 F )
TR,

HET R PR, ROR BBIT I 75 B A T LU R ILARTHY
7 6 LA Sl R Ak - (D3R SRS I 418 R IR 19 EV 76k
PR AT PV FIRTSE . RTINS ROLZE 2 B, PRy I A
Ji 5 5 A REL T LA 2 355 o i 2 S BELTRR RO 97 o
BN RSP S0 L i3 B P U B 7 2H 2 B HL A I )
EV AT RELE [ B G v P 45 AR AR 55 9 3 e R
7 HRHL P T A (8, SR AT 25 1 A 2 M I PR
AT UL . LA, BRI SR U EV 7E HOC
A E B0 900 S . DRI, Sk A ik
A EV A] 5 4 miR-23a/b, I8 H 3 3% % 9 40
i, S ) VHL LD SO SR G T S e
PERE A K TR SALTT RIS L SRR NS I SR TR
B EV ] RE LA G HCC R BN FINE, BALZR
Tt g i U IR Y EV LE iR MR 5 T B /R T B
SOUEE P, BOE T R 0 T 00 o g s, LA B e T
U MR IR A TR Y ks R AL R T RS -
T At A6 PP TR S8 48 1, Ry T2 W 4L S U
EV/E ) HCC KU AR S 3 36 7 3 4R TR . (2) 1%
Aok g 5 4L 2 PP A g s 0 R TR EV BA . R 414
A0 A B AN S 2 R O R B R Ze e S R . e
FEIRAS R, 1 5 4L 23 15 0 A A o 12 48 e 780, G430
(9 BV TR BE 5 AR HC O SR B I 4SS 2
SR B EV 18 T 2T 45 A6 P9 455895 FP A LTS S A 20
AU, (AR IR A TS . (3) HE 3 WAT 38 1L 19 I AR F4 4L
5 WAT WAk 7 £ A 25 oK @I 7 , 2 1 20 90 L AT i
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