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[Abstract] With the development of stem cell research, adipose derived mesenchymal stem cell (ADSC) and adipose
derived mesenchymal stem cell exosome (ADSC—-Exo) have become a hot research topic in the field of gynecology. ADSC, a type
of adipose —derived mesenchymal stem cells, has high proliferative capacity and multidirectional differentiation potential like
other mesenchymal stem cells. ADSC—Exo can deliver a variety of biologically active molecules, such as microRNAs, proteins,
and cytokines through released extracellular vesicles to play a certain regulatory role in the target cells. The application of
ADSC -Exo in gynecology has also received increasing attention. Some studies have shown that ADSC —Exo can promote
endometrial regeneration and repair, bringing hope to patients with intrauterine adhesion and infertility. In addition, some
studies mentioned that ADSC—Exo also has potential in the treatment of chronic endometritis, ovarian insufficiency, polycystic
ovary syndrome and gynecological malignancies. This paper reviews the application and advancements of ADSC —Exo in
gynecology.
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KA TG40, ADSC—Exo J2HUA PN 40, 2 075 4F
FHIE 22 160/ MR T 308 3 240 i 65 15 3 381 4 S A/ 3
55 P BOTH NIENY , 2 BT AR 30~100 nm BY/NEURL , 54
mRNA /) RNA (microRNA , miRNA ) FilA:= 3 PR &
FIAE R A R B4R B . ADSC—Exo 1 LLHERT 411 i
J TR RS 0T AR T AR EY R, S5 H ALY
MIARELAEF , A i 4 L RIE 5, 52me B bR 20 M A 2
AR R, S SR SRR RN A A
LUBE G LR Y Fad . ADSC-Exo HA KIEE
B Gy TSR A IR TEHTRE 10 T4
e 2 ANME SFERE T aE AR R
PEARAIPESED, BT, W58 A X ADSC-Exo R R
FIREEAEIRAIRR T, A A IR YT Fl
T PR AR IR

2 ADSC-Exo BIREU A %

T 240 L A A AR 1) B R 1 R B3 Sy S
B GRBURLE AR 0L R A WIDITE 4 Bk A
SEANLlARYE o B VAR | AT R SR U
P ABXF MR BE A — 2 P XU, B g A
(A S 5 AR S B DB AR AR ] . R D8Ik L
RS BRI, EANTE 2R A . SR, #fE
SIFEASIE 1L UE AR Y T AT BB 2 R EOR SR AS Y R
49 5 B B B OV R E R 4R RERT R TTTE
A3 BEE FH T RARERRE i, (H A WA TS5 G A
W o SEANAl AL AT DL SR g e (R Al AL RR R (E A
FEXTE A, BERRAIPUIAR TR AT 2R S X R B R A h
EMEIER], gl F v nl REXT S AR T B — 2 ()5
Bl BRTEA RS A AR PRI 2, T ZEAR R A
G R RS B

3 ADSC-Exo HI1E R #L#

31 HmEXImBE  —Jr i ADSC-Exo 1] id i ik
miR -34a-5p .miR-124-3p .miR-146a-5p ¥4 iz 5
5 T NS AR I F 3(signal transducer and activator
of transcription 3,STAT3) A% Z ik i —1 (arginase—1,
Arg-1), FEMIZA T B WRAA AT B M2 8 [F]R,
ADSC—Exo 1] A b 928 IR 4E R 1 —a (tumor necrosis
factor—a, TNF—a) . [ 411 Jifd /- 2 1B (interleukin—-1p8,
IL-1B) \IL-6 I IL-8 MV , B4 IL-10 ¥,
RBFIRAWEN . 5—TJ7 T , ADSC—Exo 1l i 18 /b o
T4 & (interferon —au, IFN - ) 1 53 W4 411 ] CD4 T
A1 CD8 T itk CL 40 i 1 44 5, 9 T bk 2 40 i ) A=
TFN—y, IR A S SO, 455 S A e Jelh o8

ADSC—Exo i A P57 5 B AR A Y miR-21/
Toll #£3Z4K 4(Toll-like receptor 4, TLR4)/#% K+ «B
(nuclear factor—kB, NF-kB )55 i & HEHT RAEH,
ADSC—Exo 13 /b /N 5 41 i 53 2 NOD 32 {4
# 1 3[NOD-like receptor (NLR) family pyrin domain—
containing 3, NLRP3 4™ 5 1) 98 i /IMA | FEAIK 98 4 [
N o[RBT, A WF5E B ADSC-Exo H1 9 FRIR RNA
(cireRNA )-Epcl 7] 58 5 S A A1 1 5 5E (9 75 F A
A AHSEPER, LAk, ADSC-Exo AT3E IR A% A T E2
T 2 (nuclear factor E2—related factor 2, Nrf2 )/
Kelch #£ ECH XCHKEE 1 1(Kelch-like ECH-associated
protein 1, Keap1 ) ZZ fift 9 40E &M,

32 {RIEAEM  ADSC-Exo & R M4 £ AL
miRNA, f$F miR-125a .miR-31 .miR-21 .miR-126
I miR-130a, miR-125a Fl miR-31 A YFERS 2 1M 4
o I O 1 I (1 = oV 1 P e ol = o LT N
(delta-like ligand 4,DLL4) FIHT il 55 A Bl 3 PRAIG 48
B F-1( hypoxia—inducible factor—1, HIF-1)[1] &
ik AEHEUARIMAE A B T miR-21 3 R B0E T 8K
% B B (protein kinase B, Akt) 140 il 4 5 98 17
19 (extracellular signal-regulated kinase , ERK MEE
W, LT HIF- 1o 5540 AT A -1 (stromal
cell-derived factor—1,SDF—-1) FIIMLE N A4 K K+
(vascular endothelial growth factor, VEGF) F) 2 ik .
miR-130a A VEGFR2/STAT3/HIF-1o i, 4.3
$t iR R AR 1078 AR BT E o X 28 miRNA 5 3R
PE T IMAS N R AR AS , BN A AR ORI
EE e,

3.3 A ADSC-Exo FJ LURIBLET 4k 41 i A1
picloi 0 oA R b e 1) g = W N s S D
AR5 1, AELTE M D o S g WG S, A A A3 AT BEL I
J5E RE ST , LA IRIE A SRR, ADSC-Exo
Pt A K B3 (transforming growth factor—33,
TGF-B3)/TGF-B1 AL, H il id T ERK/22 ¢
1AL 8 H B ( mitogen—activated protein kinases,
MAPK) 8 B £ & 3% 5 4 & & 1 B -3 (matrix
metalloproteinase -3, MMP-3) 1Y £ 15 , 3% il MMP-3/
20 1 FE i 4 J® 25 G 1 77 — 1 (tissue inhibitor of
metalloproteinase—1, TIMP-1) ¥ tb 5l . L4, ADSC -
Exo I T £F Y He 2 1 i k19,

34 REHELAEE  ADSC-Exo AlE FiF /MR
T A K I F (platelet—derived growth factor, PDGF)
MIVEGF #ik, N TCF-B1 /K5, #4411,
ADSC-Exo {3 # 5 Runt M55 5 1 2 (Runt-
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related transcription factor 2, RUNX2) il ‘& 4l ffd 45 5+
PRI S R Costerix, OSX ) 55 il i H R 2635, fE df
HHLFAEM, ADSC—Exo & Wnt 38 %, B-i%E ¥ K
1 (B-catenin )i 3F miR—133b F1 miR-206 4% 55
A FHXFHE 7 (paired box 7, Pax7 ) FE R B 21K, B9
LT (myogenic differentiation antigen, MyoD)
1 BARX [A]J5AE 2 FE K (BARX homeobox 2 gene,
Barx2 ) (4 = B2 RGP, DTS00 LA TR LR )T
ADSC-Exo HJ (i MAPK 38 #% B IR e ILE 3 il
(phosphoinositide 3 —kinase, PI3K )/Akt il {# 2 Janus
P4 (Janus kinase, JAK)/STAT i [# , 13¢ $6 38 % ] 4>
TR 1 UL PR PR 3 A8 A4 1E 1S Kartogenin (KGN )
V519 ADSC-Exo REBSAE IEHCH A BUAH JCHRE N 13
ik, Hid A R AL 8 1 R B (aggrecan , A CAN ) it
BEM JRIFEEE A SRY &% 5K F 9(SRY-box
transcription factor 9,S0x9) , Jf H R A AW il 41 B
S FRAROCHE R I 3R3K 4G MMP-3 . BB G RS
J& 5 H i 4/5(A Disintegrin and Metalloproteinase with
Thrombospondin motifs 4/5,A DAMTS4/5) . i,
ADSC-Exo X ECE 1Y FME SR 3] T B A iF
YERIM, ADSC-Exo " & A I A1, AR IR o 22
BRET RS R KT 1L A KT UK
PR IR T 1 BRI 228 TR TR 22 e e 4 i
DRI 228 SR D 148, AT BB A 28 41017,

35 EEMmAETRIEE 54 circRNA-Epel
) ADSC—Exo A[Js/DiE A ZE AN AY I T, Bk
IR ADSC—Exo 115G Wnt/B—-catenin (E5 W%
1 1-B R ¥ 2 % (sphingosine—1—phosphate , S1P ) /4
R BEES 1 (sphingosine kinase 1,SK1)/1 -2 52,
i % {& 1 (sphingosine —1 —phosphate receptor 1,
SIPR1){5 53 % , e ik B W 40 i M2 B Ak, E 4t
FAT- B AR E R -2 (B—cell lymphoma=-2, Bel-2)
mRNA 9 2 35 F1 T 38 42 94 T° Bel -2 A ¢ X &K H
(Bcl-2 associated X protein, Bax ) mRNA )ik, &
P TR, & & miR-188-3p 9 ADSC—Exo Al 4
il MNOD 20 /i (/)N B il 22 L B BB 28T 400 ) 1 9
T, i A 1 0 A ) R ORI 5 (eyelin—
dependent kinase 5,CDK5) #l1 NLRP3 Hagmn 7 ot
A Ry HE AR, AR T 20REAT A= 19/ MNMA (human
adipose stem cell-derived exosome,hADSC-Exo )i i+
P75 SMA Al MAD HISGHE 1 (SMA and MAD related
proteins, SMAD {5553 B2 #F 1T FL & RO S DIfg A
4 (premature ovarian insufficiency, POI) & 2 D 58 §ii
FLAH LA B, R 8 SMA D2 SMAD3 I SMA D5%:

JATRER A 3RGA i L e

SRINT, £ by 40 B o S i AR g VE R S B g Tl
il #H 5 o ADSC-Exo 38 iz 5% #% miR—10a Hil i %)) #E
CD4+ T A P BIPE T 400 17 (helper T cell 17,
Th17)FYH 45 YE T 41 M (regulatory T cells, Treg) B9 43
Ak, S LR P2 A () A GE RE JJ2, ADSC—Exo 358 4
TR A LR R AT E S, RRERT-EA
Bax Bt K8 F 1 3/9 (caspase 3/9) B2k, T BT I8
TEE 1 Bel-2 (3R IA, 00T 519 55 9 20 Jfd ) 346 2
ADSC-Exo i1 miR—199a-5p/SOX4 14 5 3 1 B {ry,
FI AR T,

DL EMLHIC et O @G SR OB R
LR e S B R4 ) kAT 17Tz N . TEREIR
g S HTT A O MU A 28 0R AT P s 1 g
GRS TR R . WEIE A BN RO R Ak
IMABT A RE ST MEHE M4 A A S SR ThREEA T
TR, BWFE LI, K ADSC-Exo 5488 1 (Ag")
G ny BB o 2 e 2 NS R A I sos R
BE R0 ORGP, ADSC-Exo SHEES T (Mg>) JE
B (LiDBCA IR RES W (e i B ACE e 2
FA T AR (e SR A EE s m A — A Ak ] 9
TAMAR IR AR RIS FEVE T, A T2
AABEES, H ks P B s 7 A AR A
[i) 72 J5T T 441 B A Y8 i Z1 WA R T A 1, ADSC ~Exo
BT .

4 ADSC-Exo FEFFHES R AR K 3R

4.1 ERE#5%E (intrauterine adhesion,IUA) IUA
JE R AT B N RIS JZ B0 5 i 5 IURE [R) Zh
B s A2 ot PR R A ZUR iU 414 EE
W3 MEEESHNY; BT FENENEBEEZN
AgE AR HINREZ I, 2 IR - ADSC—-Exo
ATYERE IR (0 E 2548, 375 08 IS T iR 41 40
Az AR ERET A, R A R B3 LI il 5
T VEGF WyR3A e i 5 NI AAE 15
W) 2 M IR AR E /e 1, ™ T TUA FIASHAE
BEAR T AR, AN, A WESEE L ADSC-Exo
B — oA Y Rk 2k A RERS T 3 A 0 P
FRAE TG F T SV AR B 5 RN 1R T,

4.2 EBEFERIER(chronic endometritis,CE) CE
S FRRELE ) RAE VRS, FRIE IR R 2
T ENBEELT . ADSC—Exo 7515 PN IR 4 s v i i
miR-21/TLR4/NF-«B {553 i 223k miR-21, Mfij
R TLR4 AYZEK, U/ TLR4 RN H p65 s



E PR iar= Rl 2 2024 42 6 55 51 55 3 J Int Obstet Gynecol, June 2024, Vol. 51,No. 3 <277

ek, KAFHLRAIEH . LA, ADSC-Exo REIE SR A T
B PR ST 20 M H B, A T, JRRR AR R
K TNF-a IL-6 IL- 1@ {9 5, I8 15 9 SN, 4f
CE R A B AE IS,

43 DUIEJE (ovarian cancer) ADSC—Exo nJ /i
e 240 AR B AR A e A A T T D SR 4
FIREAR, HAM A5 (9 RNA 7 G2 410 i Jie 9o 40
YL M B ) B PR B, SR BIFE s, TRl
ADSC-Exo ¥/ 7 MK HEFE FH M1 (forkhead box M1,
FOXM1) .p -ERK1/2 Fl #% 2 ft. Jun 24 5 o 334 6
(phospho—Jun N-terminal kinase ,p—JNK) 19 Rk, H
S BN K R E b Rz R N LR Y AR A RN L S,
FU T ADSC—Exo % B 59 i BARAE A e 7 JE 1
XFHALH A IARIE AR | F7 Lt — 2R 98 ADSC-
Exo % P 815 0 BARAE AL

44 POI POI AURFEELFEMERCGR b AR . 22
D9SN UNE Y R /% N RO A TR R v )
H Nef2 (3R, AR O DG HE 1) 2R354
Tl 2RI T, e 240 UG 5515, hADSC-Exo AJ DAid it
JH5 SMAD {553l % , 42 = 5P 5L 0 RE , 5 hm POI /)N B
BRI AR K IROE IE P, IXSERIF Y R
B, ADSC-Exo Al figJe— R A1AY Y Ir 38, A B T4k
Bt POL it LA B A e o A L HABIR YT =, -
e HEAR

4.5 ZEINELEZSE(polycystic ovary syndrome,
PCOS) H#F54sH, %4 ADSC-Exo JRY7 )5 ,PCOS
KBTI O S5 R 15 B el , B IARBCE IS I,
MR DR BB B 0, A TR I e
AR R, WA, PS5 miR-21-5p (1)
ADSC-Exo A3 2L 1] B 4 5 (7 5K 2 (B—cell
translocation gene 2, Btg2 ) (14 %% 55 1 1 RN iR 15 28
SHARIEY 1 (insulin receptor substrate 1,IRS1)/Akt i
B, AT 20 e AR 2 S O R T 2 e e W A
A, TR PCOS K BRUBEARL rp S A EAG IR, 3
W] ADSC-Exo I LL¥it3% PCOS RS D RER 5 , By
IEARIHZE L, ATkt 2202 B0 8, -4 55 PCOS K
AN A= B RE 1. XA PCOS HIR IR T #2418
SIS B S %

5 45iE

25 TR, BT ADSC—Exo 7EIERF L Bz HoAth 45
BT O 2 IS T I R - SR, B AT
— BRI, U ADSC—FExo A ERJE AR P T I o
TP AR AU PR B SR I A W] e B M AR

PRI o R, S ARF2k i 1% 2 2 ZUnE
PADRIIE . FEBRR YT F, F R 0 i 1Y 24 47
P, Ty H RO PR R . R R AU H S A5
A7 1) 1 H A
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