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The Emerging Role of Adipocyte Exosomes in Metabolic Homeostasis

and Disease Intervention
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Abstract AT Exos (adipocyte-derived exosomes) are nanoscale extracellular vesicles secreted by adipo-
cytes that carry a variety of bioactive molecules, including nucleic acids, proteins, and lipids. They play a crucial
regulatory role in systemic metabolism. The secretion, cargo composition, and metabolic signaling activity of
AT Exos are tightly regulated by factors such as Rab GTPases, Syntaxin family proteins, and non-coding RNAs.
Mechanistically, AT Exos are transferred to recipient cells or distant tissues through paracrine or endocrine path-
ways, mediating inter-organ communication between adipose tissue and other organs. Under metabolic disease
conditions, the abundance and composition of AT Exos undergo significant changes that contribute to disease
progression. Recent studies suggest that AT Exos may be used for therapeutic purposes in metabolic disorders.
This review summarizes the key regulators of AT Exos secretion, their functional roles and mechanisms in meta-
bolic diseases, and recent advances in their therapeutic applications. The aim is to provide a comprehensive
reference for understanding the role of AT Exos in metabolic disorders and to inform the development of novel
intervention strategies.
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NEWTH AN Rt reds B, AR EE KN ik
2RE, BT RS &K (leptin). RHE K (adiponectin).
C1q/ME IR FE A F-AH 5% 25 1 (C1q TNF-related protein,
CTRP)Z e Wi A 8 1, FENUIR R AR i
ARSI SR R EREEEH. &
SERBIE TR I, g 10 240 4 b () A0 WA (adipocyte-
derived exosomes, AT Exos)fF A4 o [a] @ A i, B
HEZEAFER . AT Exoss— 25 i g I 4i i o s
() 45T 2 Fh A WD 1t 20 T IR 9K 2 40 i 1 2236,
RERESZ M AR 4. A4, Reim et iy 1 3 1
HFmm . LA, FEMEHN, XKESS
PERG AR R 1T . 28RE OB R B 2R R M S AR B
HFEM. AT ExosfLFE L (TmiRNA. mRNA). &
15 MR 5 25 40 23, AT R IR 3K 6 20 ) 76 4 i [A) 38
WHRIEAFEH B, X8 B B4 i 7o < : 1Y
5 R AR (1 X5 K CD9. CD635 ¥R AN A iR 51 45 &
9% BARTTE A HSP70. HSPOO T BT {74 P 4>
TS5 MM IRITER 456 B 1 78 MR s A
RIEAER . 5FAT ExosfliaJit 40 73 B 0 K I B4 AR A%
AU JIEE (18] 5 A By 4 R T s R Y IS ) 9 B0 R e
FEVE; AR REERR A E S E S S ThRE. X AT
Exost% MR 2H 73 i 58 K B - miRNATH 2 #0440 g R 3%
ik, Z 5N RGBS mRNATESEA
Ji R B e E SR B, s L Thag s KRR gAY
RNA(long non-coding RNA, IncRNA)RJ i1t £ Fh 7
VTR 405 A 54K . AT ExosH % FH 73
SYMa A BERSET EE R, AR 4 R
Bk gE S ACH R ER

b5 R E 25 R R, AR 155 3, ik
TRETE, T EOE E AR N B8 .
PR A PR 3 R (2024 ) YR, FRIE RAE N
AR AR B RFSE B, R AT, #
20304F FAF AL E N FUREE 2 70.5%) . JEJHE S A 5%
AT B R S A%, ¥ R BIE 7 425 [ 2
HY M T RE AL, H AT ExosHT R IEMITEH 12015
FEAP RIS, X Web of Science 5l I 18
BT SCERTE 2 22 0 A R B, 201558 J5 AR AH 8
SRR BN, 20224 BTG (B 1A); SR1M,
““ g 1 41 Bt SR Y8 A A4 (adipocyte-derived exosomes)”
B g 7 RV T 48 i 41 WA 4 (adipocyte-derived stem
cell exosomes)”FH G148 3 7 LLARAIS, = 70 fr KB,
CHMIAMAT . CREREEE "L CBEIRE . B R AP,

“miRNA” I AR 4 oS EE A N 2 (B 1B). XK
W2 ST 9T 3 S SRR T I 17 2 23 A s A A JE JrE
AE B PRI AR T BT AR AR T BE TR
FEREIE OB PR3 A0 g 17 2 RE AR RS T, AT
ExosfI%E . M KRR A BE AR, 5HRMK
AL RIEKLRED)C, Pk, 22 AW LUFFH AT
Exos X AR HEAT T, 20 i 1077 SR Y41 A1k
£ (exosomes derived from adipose-derived stem cells,
ADSCs-Exos) A G A« (e i & A8 il 55 2 Fh
Dhie, A 9RO RS AR R B T 40 iR T 2
Y, ADSCs-Exosid n] i i i 15 Wi 40 i 1) AL
IR T JNE , DA IR B AR LA, i R
TRERCARMEM AT Exos, A H A5 17 45 € IG 97 V4>
T, W miRNABGEE H 5T, A 8o 67
TR R

MR R BRI T RIE R I 1 X% AT ExosA 5%
FIAIR, (HSCERTH 222 70 BT 9, AT ExosiIHTE 7T
PISRAET- 2B B, SCHR BB AR A R Tt
A T 2 HTAT ExosHIWF A, 5 H R 1 H
FEACEHZIE A FHRIALAE, B 7E VAT Exos K AHK
B IR TR ALAE R

1 200 AE RA 28RS b P Y K SR (X F
1.1 AT Exo 2855 FHLH]

AT Exosf) 7 i & /2 iR i A 2 REIRAS 1) B 22
fRnay, FARA s T 197 2H 2R A% B 4 AR
WAEHUAR K- 52 mi AU A e gk U BT
AT Exos73 Wb B A0 AR 7 A 2L D e S LA A A
AR S, HATAT DO P TR B A o
FEDR KK, 3E 1 %5 %€ 520 AT Exos 7y W & 1)
KB . B 2045 7k %€ B BIS2I AT
Exos73 WA 1) 8731

Rab 5 Ikt [ 75 32 018 i A1 73 Wb ik #% v R 15
HEAEH, WA R ILEER rab27a 2L R RE 85 0. 3 Db
AT Exosff]43ilb & "2, Rabllafk (15 2 FEI AN 4%
1 [ 5 A ) A T R A DA O, Hom R IA W
AT Exost) 734, 0] rab11az15 W) F 24L&
Sy /> 131, Syntaxin S5 H 7 20 M 2236 5 40
i BB P 5 i R R A OCBEE FH o Syntaxin 685 H
W SNARER &I A Frdl 2, Sl 5 Hopd iR b &
FHRE E R R eSS &, (RSN R PR
syntaxin 63E[NFIA 5 , AT Exosrilb & W B EK, H
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A: 2000422202547 H 17 H ], Web of Science 4l 2 -SSR [ 5 “ M4 K IR I AH 2% 4 MR FE 5 [ 4F B tH AR B0, 38 AN AR 6 STk
JE I BT “exosomes ™ 6 2R FR I, I [ AH 5 4 2k SCHR YU 3 < B 1A “adipose-derived stem cell exosomes” 5 J< 17 “adipocyte-derived exosomes”
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A: annual number of publications indexed in the Web of Science related to “exosomes” and “adipose-related exosomes” from 2000 to July 17, 2025.

Articles related to general exosomes were retrieved using the keyword “exosomes,” while adipose-related exosome publications were identified using

the terms “adipose-derived stem cell exosomes” or “adipocyte-derived exosomes.” B: word cloud generated from the titles and abstracts of adipocyte-

derived exosomes related publications, highlighting the most frequently occurring term and research focus areas.
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Fig.1 Trends in exosome and adipose-derived exosome research

YHH P 2 FER AR H AR R Z 0,

Sirtuin%ﬁ%m M H ¥ Sirt1 & F 0] AT Exos
()3, 4 sire] BEDRIBE R S PR RIC S, IX 22 5| A2 e DT
il ﬁ ﬂmﬂﬂi@%ﬁa, HET 3t AT Exos 73 s 38 fintsl,

HOX#: 3% ;) X RNA(HOX transcript antisense
RNA, HOTAIR) & — 7 1 HOXCHE K FEFE 5 1) 2 158
AMZFFER I K4 ARG D RNA, HOTATR 1] LAJE it A/
KEEMAMH AN, A MME R & S
53U . HOTAIRFERE i 7 h 258 7K1 T HoAth
RLEIE T, 65 2 2R 2% A A% i HOTATR 3350/ B
T I TR o 224 BB A TR /N BRI T 7 52 31 %
J&i, W A% K F--kB(nuclear factor-xB, NF-xB)/ 5 [
e EATE T HOTAIRFKIE,, HOTAIRHE R4 2 ik
e I o WA N IR 2R, B JS 3 T8 35 W,

238 1 JHOTE W n Gl B T T T /R 40 T 4
FERMGGE . fEIIR b, BAA A AR 7 IR
FE IS A AR HOTAIR ()R IE /KT 5. & T s . {H
JE W L A4 A R B HOTAIR LI AT iR B %,
Wr HOTAIR FL A5 {2 AT Exos/r b/ o, B
T FLUE B , HOTAIRBEWS 2 i3 JH 21 ff i (hepatocellular
carcinoma, HCC)#MAMA R 73 , AL - HOTAIR 218

BN rab3 513235 5 M6 e A 1 FE AT (i 10 22 B iR A
I AHRBLZ B . 24 2 BEV RIS Y 2 40 M IR T A
HOTAIRAMY REAL (L 3E v-VAMP3 55 t-SNAP23 45 &1
B AR, [FINHE RES S SNAP23 [ i BRI TG, Bt
AL HESNBAR IR U X ANHLH] A HOTAIR VA #%
AT Exos7rib$efit 17 HIE Al

[, AT Exos 53 & AT DL i P sl 40 i 4
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JIG 105 4 SR A A A (1 A R A 5 0 WA 32 22 B 43 T DR K I PR 4% . RabX G TPRE(IIRab11a. Rab27a) M Syntaxin 655SNAREAM ¢4 [ Al i
BEZ BRI K, TSirtl WIAE £ FEA AR A4 R A 0 SO D 7 R E R . KBE IR AYRNA HOTAIRIE I i #RAB3S I ik 15 7€ fir, {2 itk
Z B I A PR IS 38 TGP AL, HOTAIR I {2 i/Ev-SNAREZ [1VAMP3 5t-SNAREZ [ISNAP23 [ AH HLAE F, #EMiHEZISNARES 75
PRB A2, foe A (I R % A1 A 1] 240 0 A1 A5 R RE Lo

The biogenesis and secretion of adipocyte-derived exosomes are tightly regulated by multiple molecular factors. Rab family GTPases (e.g., Rablla,
Rab27a) and SNARE-associated proteins such as Syntaxin 6 facilitate the formation of MVBs (multivesicular bodies). In contrast, Sirtl acts as a nega-
tive regulator of MVBs biogenesis. The long non-coding RNA HOTAIR enhances MVBs transport toward the plasma membrane by modulating the ex-
pression and localization of RAB35. At the membrane, HOTAIR promotes the assembly of the SNARE complex by facilitating the interaction between
VAMP3 (v-SNARE) and SNAP23 (t-SNARE), thereby promoting membrane fusion and exosome release into the extracellular environment.
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Fig.2 Molecular regulation of adipocyte-derived exosome secretion

SE I S B R A . LIZEUSER TR B, AERE
2 SR Y AEHE R (palmitic acid, PA) & & J+ &, 1M PA
AL T GPR40/ 12055 52 PR30 A 7 41 i 7 1¥) NF-xB
I, [ENF-kBS R (165317 IR K. (p-p65), HEIT 5 5
U RIEAH KRR (MNIL-6. MCP-1. TNF-02%5)f3ik .
NF-«Bf % 130 2 (2 35 A 17 4 MR e b uih Ak, HL
ANIAA A miRNA(#1miR-4431. miR-548ab/ag. miR-
450a-5p) & 2 W E N . 21 PAFIT B g 17 R
(free fatty acid, FFA)[RIBS 230 N 5 X R Th REARRAS
SECRITEE AR, S 5] & AN A,
NF-«kBid i e Ot 2 1 — 20155 A 5 I 23
PRI ) I 380 o3 R s 4 B R T 22 AN, T —
IR 2 SN A TP mIRNAR S BN P
A2 3 A AR B OB T miRNA & &, 0 e i
Sy R ARHUR I PRI R R0 ) K e

BB TR R T L AT Exos 7y il & (14
Wz B, OB IR T U R AT Exos

SR PRBE T R TE S TR A
1.2 SNUAT ExostAR AL 73 O 2 4 E E R

AT Exos 14175 B E S it B 20 fa A 181 A0 28 9
RAS, I BE P FONT B 5= 2 A Fe sz o o 7E BEJRE
EARHIEERIRAS T, AT ExosHIZL RS> 23 % A4 i 3%
B, TR B R R

1E 2 RV H #E8 (multiple myeloma, MM) ]
WEFE A, R A F2 1 7A(methyltransferase 7A,
METTL7A)REW 4% AT ExosfIZH 4y, S ohfe .
IR FoR 2 8 MM & 2 7= AR i 254, 32 BEHLH 2
EE ) AT ExosfI il MMZH 98 12 191, 24 MM4H
JHa 55 i i A e e B 2R A, MM S METTL7A A
F1 IncRNA m°A R 240, (€ 3E IncRNA B 383N
AT Exos. AT Exos5 MMZifiuft 4, S MM
P 106067241 snhg 11X P Ff IncRN A% 3% 7K1 I 3%
B, R HAAZWITAMEFRIET . IGR
R IAE MMEH AL A3 PR IncRNAZK V- TH 5 5 35 T
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AR EIEMIC. D7 kI, 2408 1540 i 2
F& T MM, i 107 48 i v] s EZH24 3 8
Joi AL G 5 METTL7AVE 1, AT 4% AT ExosHt
IncCRNAZH A ™. IR IEFHIE B TIEBIRA T, AT
ExosZH Bl o 23 AR S 35 A0 Ak, 3 1T A 34 0 1 R
J& .

TERE 5 F AR (diet-induced obesity, DIO)
(AT, LINZE 2% 35 DIO/IN B AT Exos /i 5
B 58N AR R E 2 . fENIE B R4
ZRIF AN A (visceral white adipose tissue-derived
exosomes, vVWAT-Exos)F1Hz /i ifj 20 2R YR A i Ak
(exosomes derived from brown adipose tissue, BAT-
Exos)H', #ifl5. BEEML O EZ MRS &S
LFDAAM LR #E Z 7. IRBEAS KM,
HFDZH vWAT-Exos T #i/l5 . B RME Ll i . 1 AR T
JULRE | ol A Ik 22 0 1 AP0 28 1l g 25 Ml o 5 & T 35 0
hn, HAEERRR S S5 LFDA AR R 25, EERI
FH MBS R A E 4. b4k, AHEE T BAT-Exos,
vWAT-Exos?t LEDAI HFD 261, H i Jig i & &4
IS, T AN B S e . RIS HFDZH /)N B
[¥) BAT-Exos /g i 2 il 5 LFDZH B 2HLE & 2% 57, &
BRI H g Jon A 00 L ) R 2 T
BAT-Exos il vWAT-Exos 4 52 1) £ #4011 5 816 5 1% 4
2, HAR AR ] 62 5107 e EAR WA SIS 5
g, DL MR HERES T AR 7 oK

AT Exos ™ [ miRNAZ 53 e % 33E N B4 &
FEAEAE R, AEARTE TR R BEVE A, miRNA
BB 1) 2 2 s e A DT 24 5 H Al 4 ] PR 3 T
WEFCR I, BRI/ B N AT ExosfH 1) miRNAZH
A3 R 2 AR, vVWAT-ExosH miR-200a-3p Al miR-
200b-3p% “fE A BE "miRNAs_F I, 1) miR-125a-5p%
“PUILHE"miRNA T, XA miRNARIE K Z 5+ B A
JE Wi E (depot) i stk , HAAFR I A vWAT-ExosH “fi¢
JIEJE " miRNA 5 25 3 T JE B VA € g s 20 2K U5 Ak
WA (1IWAT-Exos) FI BAT-Exos, 1M “Hi AL FE”miRNA )
I3 AR M AR a3, iWAT-Exos fll BAT-ExosH “fi¢
HEAE miRNA 23T FRFAERY

P53 i 10 4 i 53 e Th RE I S B A A 1 Ml
fife A5 5 i AR 7 H i =5 5 B (adipose triglyceride
lipase, ATGL) <t (1) 77 20 p53, HUANGSE 'k
P25 ) p53 < 0] I 7 44 P Sk Y ) 48 . 47 B3
(adipocyte-derived extracellular vesicles, ADEVs)t&

1 FI A 117 2 25 & 55 1 4(fatty acid binding protein 4,
FABPA) 73k o pS330E fHinutlinGE /2 12 3T3-L 1 i
Y11 i 2% OP9 i i 40 ffd i) AAE VUKL AT IE AJEVER H 43
W, T pS3BE R R J5 /N BRI - FABP4FI AAEV 2%
FIKP 2 T B AR N R

IR TR SRR, AU T AT Exoslf2H 5y
SRS, Timettl7a. p5 3725 gk DR o 455X
BBl 5y, HE— AR AT ExosfTHAERN , &S5
PIRHEIE o TR UG T @ o] LI AR (1R T
T A RN

2 RBEFRRES T IR BRI a1
A 504
2.1 BEBHAE

AT Exosft 2 P K i 18 b 9y s &
RO NERRER IR IA N BRI R R T e 3
TRFRICPRAS , FERINIR ARz K. Malr g
JERL R, SR R 97 (type 2 diabetes mellitus, T2DM)+
o IR AN EIRAS 1 i 17 14 9 (non-aleoholic fatty
liver disease, NAFLD)SEAX M 145 (1) #4754
B b 38 H R B 4 7 B 48 2(body mass index, BMI)fF
ot s EE AR AR AR, BB I A (k)R LA
(M)A R . 5 A2 (WHO) I FRERE
5E - B 25 kg/m®< BMI<30 kg/m® MitA EE , BMI= 30 kg/m?
JINEHERE P2 R ED6F R S8 bR ms A AR, AR
BB BERE ST T R RS (20244FRR)) , BMI=28.0 kg/m?
B2 W AR BEAE , 28.0 kg/m>< BMI<32.5 kg/m*A
B AR FESE ; 32.5 kg/m?< BMI<37.5 kg/m*NH &
JEJE ; 37.5 kg/m*< BMI<50.0 kg/m?Jy 5 & JEL LG ;
BMI=50.0 kg/m* % 5 BEAEHESE =0, B9 R BN, 7E
ANEFEE R ACHSIRS N, AT Exosdl/r = 2
S ANE], I H T DLd i 55 4 WA RN N 43 s 7 =X, A
T3 A 0 40 P AR A AL R R, S B I ME AR g —
AR B R DUE I RS R B R IVLAE
WEAL 28 B I 4EMAH BAE R, 5 R BEARU 2 AL

BLHIAE 78 &I, REJRE S 38 AN [E IR T 224 (P 52
WHE. B2 555 AT ExosH R FRZL AR, S5
X8 AT ExosfI Ll USRS R R 42 A4 FH = AR
75 POV, IR/ BRUTE 107 4 i A 44 v ) miR-802-5p
S RGN, LR I LGH AL ) PR 5 60(heat
shock protein 60, HSP60) 11514, 75 A& g 5 = Lt 70
I PR b xof A 4 AR JRE AP 98 R B, 3 | 6 T My 2H 2R
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(white adipose tissue, WAT)H ] A5 [l #H.41 i (adipose
progenitor cells, APCs)73#: ] AT Exosiit = miR-145-
5p, TR TCVEINE A B 40 2L B W 40 Y (adipose tis-
sue macrophages, ATMs)H L-E £ Z (1) 1E , i
I NF-xBAE 5@ B e i H MIARALIE A2 | 5 k18 %
RE SR o T AEAEREH 1) APCsP= 4= 1) AT Exosfit A X4
M1 E RN NAL , #2758 miR-145-5pE A A I R
N HT SR TT BE A8, AR, AT ExosH [ AESmEY
RNA(non-coding RNA)X Iig J5i7 4= s A G o A 2
AP TERM . MALATUHEN—Ff IncRNA, 52 A%
JIg 107 2H 2R A0 i 53 A o g D A B ) i R b B T R
ffIncRNAZ —, MALAT1H AT Exos#r, H A 17
ReE TR A BIME A o HAE AL AR BT B 25 4
Ji 5% 5 I3 R (pro-opiomelanocortin, POMC)# £t H1,
i3S miR-181bA1 miR-1441 S0 T F i 1) 720
Y I 5% 25 L8R [ (mammalian target of rapamycin,
mTOR)E 5 I8 i, 321738 /) B & AR AR 3, 544
TR EEH . MALATLRA ) ZM)6e,
XoF i 107 40 B R A D e AR FEL R, T LLUORYR YT
AR 2 fE 7 7 1T FIEE R
22 BREHREM

JoR & FARPUA TR RS = I SR R (2R
BHCL RN G 5 4230 X6 P s B AR R
TR AN S S FRAI, 3 B0 BRI R R e i ==
FPEAAR T IR AR BN o M i 5 BAT g 2 AR R
PE W 2 IR 3, A4ERF IEH AR BN . TR & 3
P AE T BOHE R 55 22 P AR5 R AR 1Y) B TR
R, BE PRI A HH 22 R DR 51 A6 1Y DA vy T DA R
TR AR T, HAZ AL 2 JiR 5 21 7 Wb B
FHERRE . AR B R 73 b7 16 18 B (2024hR ) )P, H
PRIG 7 N VBB R TSR PR R RIS Y B R
FHGEURNE R 4R A | 177 H AT Exos4d 4 1IN RER)
B, GRS FRIPIR A REEVIFCE,
FORI, AT Exos FIECEFI R 20 & A2 250728 2 50 #E 24
J0 JR B 2 R, B s R IR B i S IR T 41 2R
P S I T IR HE A, e 4] AMPK ol ¥ Thrl 7247
SR, IR 1 AMPKal 3£ R A 5 K7, XUE
5] i 7 40 o AMPK ol (1) 88 R0k 5 s
A 13 5 i 12 %2 A CD36 1K & B AE AT ExosH148 1, 24
XL E & CD36[1 AT Exos#i 4l N 7 , 1IX &1
S JHF W T J53 R B R 98 i e B, B8R G T A 248 o o g 5
BB, TS R R B AR P UG

TRIT TIALRE B () EL Al 254, mT 38 e 3500 i 7 4 24
AMPKGE B, 177 ek 31X 26 23 40 53 1) AT Exos IR
TR, MNT SE 22 Jik By R ARFTUHI A JE P #EXF NAFLD
IS R IGTEH I FE T I, AT ExosH M
JeE R ALK F--o(tumor necrosis factor-a, TNF-a). 4|
Ji1 42 -6(interleukin-6, IL-6)2% 4RE K 77K F & % &
THARRRNTE . WK TR, X 46 SE PR 73l 1 L 7 76
W ENAA LY, i 5 UL G 2R T AR S 52 A 2
A, ATEOE L0 K40 B N B NF-xBA5 588, R R
E SO, BE T 3 B B R AT Tl R TR R
SARIEH)-1(insulin receptor substrate-1, IRS-1)fJ 224
Rz i i FERERR AL, PHAS IR S BRI AL, SIHIIRS- 1%}
T AR B VLEE -3 34 (phosphatidylinositol 3-kinase,
PI3K)FIW , AT SOV 41X g i 2R U T
e, el ok ey 2R AR

AT ExosH (I AESmAS RNAXT i & R GUser: 5
HEFUM, BT 70 R DB 5 AT BE IR AL 7 U AL
5 [ Al(heterogeneous nuclear ribonucleoprotein Al,
hnRNP A1), ffl hnRNPA15 miRNAH & 7 AU ST
gE45, N FmiRNAZ W EIAT ExosH o TEIR S R IHTT
{1 AT Exos-miRNAs 47 43% 5 Jig [ AR B M1 i 2 41K
PUAT 5%, Wilet-7AImiR-103, ‘B ATTAT LAE ik AN [F AL
il T o B JBR B 2R S S 3, IR B B AR
JEEB,

Zi I, AT ExosAJ il i i 48 28 iE KT+ miRNA
2 E N ) b R i N e 7 A ]
ORISR 25 el i i 1 5 AT ExosBEUIE 2% %0
o
2.3 Hthkfs

AT ExosH 2 M (Bl 7 #0822 FOP 5
CEEAE B K FERE AL . = BH P FL R (triple-negative
breast cancer, TNBC)%5 )2 B AHC . AEMT4H 2814 4
E AN A R I B FE R A AE R R e A
BRI R FEURITASE EY 5K, 51K R AR
T AR 980 B BT, miRNA-34aff] AT Exos A 4]
il M2 EL VR B BRI, e a3k i 7 2L 43 SROE R A AR A
R R,

% F O H 22 51F (polycystic ovary syndrome,
PCOS)J& & e 2 P Hh i DL PN 73 il AR i 2551 7
Wi WIETCARI, Na 5 18] 78 57 4 PR 0 S8 44 (adi-
pose mesenchymal stem cell-derived exosomes, AMSC-
Exos)il id ¥ miR-21-5p¥% 4% B PCOS K SRR 2 Fr) i
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In adipocytes, MVBs (multivesicular bodies) release exosomes enriched with inflammatory factors, which enter the circulation and are delivered to
skeletal muscle tissues. These exosomes bind to receptors on the surface of muscle cells, activating the intracellular NF-kB signaling pathway. Upon acti-
vation, NF-kB induces the transcription of inflammation-related genes, leading to excessive serine phosphorylation of IRS-1 (insulin receptor substrate-1).
This modification impairs the ability of IRS-1 to activate downstream PI3K (phosphoinositide 3-kinase), ultimately impairing insulin-mediated glucose
uptake by muscle cells and contributing to the development of insulin resistance.
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Fig.3 Mechanism of AT Exos promoting insulin resistance

W, Fd BT 2 57 25 K 2(B-cell translocation gene 2,
Btg2)[4%3% , MBS IRS1/AK TS S 3H K, (kAT
AR, 158 AMSC-Exos H A7 £ PCOS T T A 25
BLAIE P,

TE B K AN 4L (atherosclerosis, AS)HIHF 5T
o, AT ExosF1H At ZH 23U R 71 A4 188 it 52 e JE ]
BEd%ia . RAEAPT:, T2 ASHIK J&, o AT
Exos ™ I miRNAfE FH B9 G B fe ™ JE /N BN
JIT FiE 7 (41 AT Exos ) miRNAE 53 1 /)N A7 76 2 2
ANIF], HerPmiR-27b-3pREHE AL N B2 40, 8t T
A PPAR i) ¢ 125 3 I W0 NF-k Bl , 175 K% 4 2 48
JRL A, 1T -5 E S K AR

TE = B 7L e A I TR R i) g vh, 3
AT Exos F] 500 IR A 5%, £ 22185 AT ExosH
(1) miRNA B2} TNBC | B (1] J§i #% 4t (epithelial-
mesenchymal transition, EMT)F14% %, i3 17 384 hindes 40

PR [ RS U0 3K BB T4 R VA ] AT Exos T
TR At T B R .

3 BERRAREINA IR TEER IR P EYATT

AT Exos XA 1)/ e 20 22, (Rt
WA FT B 5 AT Exos 433 5 S 21 R 43 AR
W AT T 32 B CHE A S 2 i ik A B
SIS HMEMEIRTT H M. 3R UREL T I 4K AT
ExosEAR BT IR TT U B FL ik, NS SRR
R AT Exos/-F FIAUZ 5 T TRAL 1) A2 I R 4k
RIFRME T 5%,

H AT 7SN, 4% AT Exos ™ miRNA [
K5 & &L T AU EEZRRE. AL vWAT
RS 0P IR BE ) miRNA (W1 miR-125a-5p) 8¢ ik /> 12
JEBE miRNA (40 miR-200a-3p), 7] 3# id vWAT-Exos#f
BALIS R, AT RS IE AR R
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Table 1 Research progress of AT Exos in intervening metabolic diseases

5 F- s AT Exos K HBPR

Number  Intervention strategy AT Exos source Target disease

1 Component regulation of miRNAs vWAT-Exos Obesity™”

2 Functional utilization of natural AT Exos BAT-Exos Aging-related metabolic diseases'*"!

3 Targeted delivery of natural AT Exos ADSCs-Exos Diabetic wound healing™*?!

4 Microenvironment-adaptive modification of AT Exos ~ HypADSCs-Exos Diabetic wound healing™*?!

5 Component regulation of miRNAs ADSCs-Exos Radiation-damaged salivary glands™!

6 Protein modification-engineered AT Exos Netrinl-engineered ADSCs-Exos Diabetic lower extremity ischemia!*®!
RAEHIE P, W PRI T Mo e L 2 A PR L ) A8 A I RAE

BExt 32 0 7L, W 78 & Bl BAT-Exos it i 3 §2
ThEE2 /NI AR R RE, A4 a2 22 /N BRI
A EREST. BAT-Exos T, %32 /) B A 47 B it
ZREWE, AAEFRRETE; WA, AR
T ARG SR, P AR B . AW SR
BAT-Exos A/ 5 & A 5 A 32 18 45 1) 16 738
Mg,

PR S8 5 1 B e 2O, B ST R B AT
Exos 5 58 1 32 A4 T IO L [F) B8 R 1, RERS K
miR-2 155 4% 1R 771 K A2 fa 28 52 400 L8 9 R 40 i
WOm PIBK/AK TS 5 I8 #E, TSI HE IR 5 141 1
Bk, R D E W AR EE T SR DT T
2 f KR B AMHAA (hypoxia-pretreated adipose mes-
enchymal stem cell-derived exosomes, HypADSCs-
Exos) il ADSCs-ExosXJ ¥ /K 17 H @& & AEH .
HypADSCs-Exos A B (14 bR 1 B %7 1 85k 5
P, B EAE A, D HAFRIEEA . KR
TARHRIE AR N, RAER T IL-6 ) RIB E D .
ARWFFCUEN] T HMAARIE T8 s B 0 D S i el
e,

USRS A e VAR 45 475 2 S 250 T S R TR VR 9T IS
AR DL IR ARE , 32 S S e o e Y B (O JHG 2 AR AT
AU i ) B B AR A 5k, S SO WA > L R
SreE, WA R A Dk U —
KRAGEIR WY, B &I, ADSCs-ExosA] LA 6
I 58 S P05 MR IR . EMUT 76 58 5155 5 00 1 9 iR
L YEAL A T RE R ORI EEAEH , B A KB
¥ Bl(transforming growth factor beta 1, TGF-B1)#!
Twistl /2 EMT R CHE I 15 . ADSCs-Exos4 73
) miR-199a-3pid i 4 7] Twist1 1 %5 TGFB1/Smad3
TS, I SMFEMT, 3k &5 10y 1F S,

Z—, FEH T S ko A A T B R A B
ZE, Gl IR H S MR AL N A R, BRI, —Fh
I3 VAR 1 Netrin 1E 1 ) ADSCs-Exos, R i i ¥
I SDF-1/CXCRA%H, .35 58 b FRm /N BT JE A I
TRHEVENG O, A% IR AR AT 5 2842 i 2 82%,

ZR ERTIR, ARRM FU AT — 0 SR AEAT ExosZH 41
(RS B A2, BT OO RR e AR 1 R 1R V5 97 RE
VAREY S8 =k R R

4 RESRE

AT Exos A g i 2L 404 WA 1 409K 2 40 41 2
W, FEAR U AU B 58 S R . D
WA IR . & AR R S i T
43 UAER PN ST IANL A SR T L S . LA S
LIRS BH, RES SRRHE . &
ST I i 8 2 B R A A TS R . (@
AT Exost FARBHAR 0367 U5 T B B, % F
AT Exos ™ S {9 U (100 ST IR, K 3K SN0 AT
Exos7E LA 757 8 (9 5 « 7RI 35 D8] T 2 T B B i
AT Exos?EAR U h (016 AL, 8k AT
Exosffy 4 A SO HAL B DL T HOC A 2
ST, XA 0 R A R R I TR A AR {5
YHRIRISE [0 S5 4, R 98 KA RIRT AT Exosidk
T, SR E AR AT O AT MR RS 2 b,
A . R SRR A UG 1 7 A B T ) S
5 E,
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