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Abstract: Objective To investigate the effects of adipose-derived stem cell-derived exosomes (ADSCs-Exos) on the proliferation
and fibrosis-related factor expression of endometriosis cells (12Z). Methods The ADSCs-Exos were extracted by ultracentrifugation,
identified by transmission electron microscopy, nanoparticle tracking analysis (NTA), and Western blotting. The uptake of exosomes
by 12Z cells was observed by PKH26 labeling exosome method. The effects of ADSCs-Exos (12.5, 25.0, 50.0 pg-mL™) on the
proliferation of 12Z cells were detected by CCK-8 assay. The 12Z cells were divided into four groups: control group, model group,
and ADSCs-Exos (12.5, 25.0, 50.0 ug-mL™) group. Except for the control group, the other groups were induced to fibrosis by TGF-f1
(5 ng-mL™) for 24 h, and the expression of fibrosis-related gene mMRNA was detected by real-time quantitative PCR (qQRT-PCR) after
drug treatment. Results The ADSCs-Exos extracted showed round particles that were clearly visible. The average particle size of
the total extract was 122.6 nm, and the concentration was 1.8 x 10° particles-mL™. CD9, CD63, and TSG101 were expressed in
ADSCs-Exos, and Calnexin protein was not expressed, consistent with the characteristics of exosomes. 12Z cells successfully
internalized and phagocytosed ADSCs-Exos. The CCK-8 assay results showed that compared with the control group, the relative
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survival rate of 12Z cells was significantly lower after 24 h of treatment with 25.0 ng-mL™* ADSCs-Exos (P < 0.01). The gRT-gPCR
results showed that compared with the control group, the expression levels of CTGF, COL1Al, and a -SMA mRNA in the

model group were significantly incresed (P < 0.001). Compared with the model group, the expression levels of CTGF,
COL1AL, and a-SMA mRNA in the 12.5, and 25.0 pug-mL™ ADSCs-Exos groups were lower (P < 0.05, 0.01, 0.001), and the
expression level of a-SMA mRNA in the 50.0 ug-mL™ ADSCs-Exos group was significantly lower (P < 0.001). Conclusion Adipose

mesenchymal stem cell exosomes can be swallowed by endometriosis cells, which can further inhibit the proliferation of

endometriosis cells and reduce the expression level of cell fibrosis-related factor genes, thus playing a role in the treatment of

endometriosis.

Key words: adipose-derived stem cells; exosomes; endometriosis; fibrosis; phagocytosis

T B N R AL IE (EMS) A T8 A R 2H 20 (R
HTE] 5T 75 ¥ B I 4 78 N I K B BAA 3 AL
AR R, ORI, 4R 5 R IR AN A R 4
WEA IS, EMs mR T H W 75 F
L R IR R 299 10%, SE M AR A L9 H ik
A2 . EMs S — P8 M 98 R 14 5 0, FL O A P
0 A AT AR £ A, 4T 44038 BOR FURE A 78
i B0 T B, AT S SO IR AU Z0OE , B F R
PRl Ak 7 3 B R IR ST, EMs AH G 4T 4 fb J& — Fh B 24
(IR, 45 4k 4 Kk AR ke DL R A B v A B
T, Ik 4 7 EMs 28 4E 4L 1) 23 1 Bl S 4R 3
R A R I TR R T ) B B A 4
b, 5 AR A | fi# P EMs 27 44k B AR IR W A
ZE—RAREIR, NTT ek E R EEERERE
BREEMIEHH.

JIg 77 140) 78 5 T 2 s CADSCs) , 4 Mg i 24 24 vk
Iy BT BN — P B A 2 18 o0 A0 BRI 2 T RE T 40
M, R ARG ERNFEE T4, HFREH,
ADSCs I3 72 1E 3 ZEHL T 55 73 WA A S WL o
JiE 17 4 1 >k 5 1 41 Wik A4 CADSCs-Exos) A 55 73
WA 5 B L RGR 43 2 — , B8 AT R 76 48 f [R) 3@ 13 Ok
HEHEEEH . MRS —MPPK R IR, B
1% 40~160 nm, H 2 Fh 4 B o3 9k , A i i b S A
B A AR T miRNA 25 22 Rl =45 M 5, v gl
78 42k ) 208 LR WAL, AE AN (] 28 R ) 400 i oz TR] 7 2 V)
7, AW A A 3R AT 4 TR (S T AE S & AR
955 1R AR HL A 5. i 7T 2 7k ADSCs-Exos 7 £F
AT O R R IR EE AR IR R
P 4E IR 97 17 1. ADSCs-Exos fi 7~ 75 98 K 1)
YERT, SR 1 HAE EMs H B S2 00 i AN TE 2 . ARSI I8
REREFCN T E SR ARE 41 B (12Z) X ADSCs-
Exos ff) 7 Wi N 4L %% B, LA % ADSCs-Exos %} 12Z
I B 5 5 AT 4R A AH Ok DR T R R K SR AR ) 2
W, ¥ 2 % 7% ADSCs-Exos 7£ EMs ' K] A fig
EH .

https://www.cnki.net

1 #Me
1.1 ‘mpatk

A ADSCs (£ 5 CP-H202) 1 it ) ¥ i 38 4= i
RHEARAR BAT R KAEMANTE N
S E 4 At (12Z) (CTCC-001-0695) Hi #i T 3 7% 4
MR A IR A A 3R 4
12 EFZERF

524 11375 (10099141C , Gibeo 2 ) ) 0.25% figi &
1 /¥ (25200056 , Gibco A & ) ; A ADSCs 56 4% 55 77
% (CM-H202, ¥ % 3§ & | ) 5 25 40 W 4 i 4F 1
& (UR50202, Bl FH M AMBH AR A A
DMEM/F12 41 fg £ 7% 3 (SH30023.01, Hyclone 72
"D H A R - R (UB89609, BIOODIN 2
F]) ;B R 3k 4% b £8 /K (PBS) (PB180327 , 1l I % i
FEMAEARAF LM E %G
¥ (C40100, 75 M Br Fe 36 AE MR A R A D s 41 i
TH4 Kit-8(CCK-8) i 7| & (C0038 , 2 = K AW+ R
~AD s ALK B Bl &R H (TGF- 1, 10804-
HNAC, 3657 SCRL#H N 2 5] s PKH26 21 7% S bR il
A& (UR52302, Fifg = AR AR AR
Oak Ridge #4 i# 2 0> 2 (3139-0050PK , %% 2k K 2
#]) ; $L CD9 Fi 44k (ab236630, Abcam A ) ; #1 CD63
Pt & (ab134045, Abcam /A & ) ; T TSG101 Hii
& (ab125011, Abcam A # ) ; #i Calnexin #i
14 (10427-2-AP, Proteintech 2 &) ) ; B AR i S AL ¥
Al (HRP) A3 ic 1 1L 2 f S e 9% Bk A G (1IgG) —
P1(S0001 , Affinity 74 &) ; Trizol i 7] (AG21101, AG
O A 5 R s ) ) & (R323-01, Vazyme 4
F] ) 5 S R A B A N (RT-gPCR) 3t 571 £ (Q312-
02, Vazyme 7 7] ) ; BCA & A & & & il il 7
& (AQ526, Jb T B AL R A TR A 7)) s PAGE #t
s PR3 ) 459 75 1 (10%) (PG 112, b i Mk il A Wy 152
iR A TR A 7)) 3 SDS b FE 22 vh iR (PO015L, 35 =
KA A AT ; TBS/Tween 2% # #7 (PS103S, I
TEHERG AR 2R A PR A FD s -k % RO (ECL)



o [ %71 Y

£ 2034 - BE47E FEOHY 2024F9R

Drug Evaluation Research

Vol. 47 No. 9 September 2024

R & (WBKLS0100, Millipore 24 7).
13 FEMNHFE

i I B G B0 HL L E R RS R W R
Thermo Scientific 24 7] ; %% /72 & PCR AW H 3%
ABI A ] 58] B 9% % BB W H H A4S Nikon 2 & 5 3
HHRFBHREEHMEWAEEK F EH®
B (TEMDE F H A JEOL A 7] 5 % i B ¥k & 400 H
% [ Bio-Rad A 7 .
2 FHE
2.1 ADSCs#112Z ‘Mt 55

{8 FH N\ ADSCs 5% 4= 15 7% 5: 5% 7% ADSCs 41 fi,
WA T 37 °C.5% CO, ffHE B 7746 . 3K
T LR IR, AR Al AR K B N 80% LA i
FH Jig £ 1 Il 9 A 2 T, 42 R 10 2 B0 B 908 N0 B 3%
FEMH . ff & 10% fif 2R 1 (FBS) () DMEM &
FRILREFE 12Z Y, B T 37 °C 5% CO, [ 18 5 £ 77
Fo AR AT BE IR, A5 40 Mo fik A 80% LA LB, 48 FH i g
AL IAEAR, BOS B A K IgIA T e 2kt . 2
R T SRR RS , H B RO 7 28 A4 A BHEL
A PR A 7347 DAPL.CD90 )% 9 Y6 % 58 o
2.2 ADSCs-ExosizH

¥ ADSCs 1E 22 41 Wb A 11375 1) 56 42 15 77 2% vh 8%
FE A8 N USRI L5 o SR FH B 3 B8 0 2 3R B4
WA, FAK A 40K 24 °C 300 X g B> 10 min, 224
T 4 B RO BE 4H MO, fR B A PR b R, TR R B O
& ,2000X g B0 10 min, R4 A, PR L
W, B0 4,10 000 X g 5540 10 min, 22 B K1)
B, EEAR EEREBESOEY, REE
4 °C.100 000X g i # & 0> 90 min, PBS ¥t % Ut
TE SR FH 0.22 pm P8 2% 98 0 I s A R SR, B
7% 100 000X g T3 250 90 min, 4L Fh kA , ] i&
5 PBS F 2 YU fe i F BCA VI & A1 2 1 i)
W, R W E N 0.75 pg-pl?, IE T -80 °C Uk 46
TRAT
2.3 ADSCs-Exos I & E
231 TEMWLEAMUAMAE i 2% b B =R i,
T V24 T 3 1 A SRR R Y o AR B
PR RE iR B, 7 BV B0 B o Bl S, P BB AR
b7 3V R A N ) T W SR b R e T
N 3~5 min. R J5 HIE 4R 2 e, T8 . TEM
ML
2.3.2  YRBEURLER B% 0 HT (NTA) - R H NTA 77 ik
5> BT ADSCs-Exos FiA% 73 A7 FIVR FE < 1 5, H L B 1
K IH B A AR, A DL IR 20 BBk (100 nm) #%

https://www.cnki.net

1k, 8 )5 DL PBS buffer iG e At . )5 B FEA DL
PBS buffer i B , i R A I &0 WA A B A (1 R A% 23 A7
AR

2.3.3  Western blotting % & A ASE 7 P bR B 2R
F 4558 8 AM IR BCE T UK B, 244 20 min, i A
5X SDS #2423 , 100 °C 2 3 10 min, A 10% 1]
SDS-PAGE ik 4> B 4,80 V HiJk 30 min J5 120 V i
7K 60 min, ¥ %% , 250 mA 18 i 7 I 120 min, ¥ & A
% PVDF I I, 5% i lg 2F Wy = R B M1 L h, inA
—41(CD9, # ¥tk 2 1:1 000 ; CD63, i B¢ Lt Ky
1:1000; TSG101, # Ft Lt 24 1:1 000; Calnexin, #i F¢
Et791:1 000 ,4 °CHiF & ik 4, TBST ¥k JEE 3 %,
£ % 10 min, i1 N —HL(1:3 000, EHEHF 1 h,
TBST ¥, ECL & (1, i i e i L Pk RS B 52

T o
2.4 BMNIMAR T AR IC S U0 A8 T 4R B 1 ER S b AR Y
1B5

9T KN 1227 2 B AR H A A A 1 L, R
PKH26 £1 (45t bric i) & il #9224 100 pmol - L™
1) TAEYRIA . #4520 pg ADSCs-Exos IIIAF50 pL
(1) TAE G BHA R, 200 S R 5 A Yokl iE i
§#% & 10 min, & J5 7£ 100 000 X g #3# &0 90 min, PL
B2 RIGE. E ¥ 12Z 41 B 2 X 10° A1)
R P AE B4R N 35 mm . [E B R B AR N
14 mm (L SRR RN, B2 Fh 5 6 h o 41 A 56 4 W B
Jo 8 B 0 R PKH26 FRid B Ah IR N, 5
2ZMPILHE T 4.8 h, 4% (1) 2 B F B E &
15 min, DAPI 3e4% , 7 s F 3 58 A5 0 Bl B ik 47 WL 5%
EELGE
25 CCK-8#&l 12Z ZmpaiE M

B A KR A R4 122 40 i LAAE FL 5 000 4
B FEREFN T 96 FLAR , 455 24 fifa Il B %55 iZ 18 70% ~80%
I, B $ 3 65 1 1% R L, RN 2 R IRE 2 AN
12.5.25.0.50.0 pg-mL™"f¥] ADSCs-Exos , i HE 25 1) in
N M FEMAFR I PBS . BT 37 °C.5% CO, [ 15
RIS R R I e R 24 h )5 , LR Es 973, 4L
N\ 100 pL B il 4 () CCK-8 A ¥k , 37 °C 1% 77 4 %
H 1 h, HEEFRCE B 450 nm Ak i OE E (AE , I
THE A A7 %

YHHAR S 7R = (A Ly — A DI A e —A )

2.6 QRT-PCR SZIG M 4T 4L HH X B T 4545 4H 20
HEKEF(CTGR) . I B FEER a1(COLIAL) \0-F
BAALEIE A (a-SMA) mRNA B FRiL 7K F

e 6 B KO 12Z 40 L oF 4 i BB AL



474 FIHA 2024F 98 Drug Evaluation Research ~ Vol. 47 No. 9 September 2024 - 2035 -

2X10°AN [ 2 FE P E 6 FLAR o K di s> 5 4
X 8 4 A R (5 ng-mL™™! TGF-p1) 41 1 ADSCs-
Ex0s(12.5.25.0.50.0 pg-mL™*) 4 . 2 Fh 127 40
6 h Rrgi i 5 A WEBE I , e LR EE 7R A0 6 h, Rt 1Y
LA, A& A L5 ng-mL™ TGF-p1 A 7% S 41
L £F o 0 A5 AL, Ah Wb A 4 U BN AS TR 9 1Y
ADSCs-Exos + il . ¢+ 724 h 5, YL 40 il H T
BBt

43 Hr ADSCs-Exos X 127 £ g 2T 4 4k AH 5 P 1
CTGF.COL1A1.a-SMA mRNA /K[y 54 m . U 4
127 A8 f, A 4 3k 70 &0 1 B S 4 O Al 2L 1) RN,
ol RNAMRJE J5 , 1 560 i 4% 5y cDNA SR 5 3t
1T qRT-PCR 4l . qRT-PCR " ¥ 7§ 3K J5 £ 40 F -
95 °CTi Az 1 30 5,95 °CAL 4 10 5,60 °CiE K 30 5,40
MER . R LFRIEI)F5) B A R AR
I BB | (b3, T ED . TS H A
GAPDH [ 7K “F b 1 4k ¥ mRNA R 1A /K1, B J5 £

FH 24 AT 0T, PN 241 CTGF.COL 1AL . a-SMA 1]
KPR
27 ZHitoth

S0 BT A B0 35 v Bk, {8 ) GraphPad
Prism 9 Z¢ it 43 M AT i it AT HVE L, PAx + 5
T Z WA HLBCR A LR 3R 7 22 43 A (one-way
ANOVA) AT Ge it 2= Ab B
3 #£R]
3.1 ADSCs#112Z Bt 55

ADSCs 4 g 2 K AR T , 4 M 53 3% B , 41 i %6 )56
T AT 5 TR) 78 5T T 40 A 1) B AR ) CDO0 & FH M 3R
k. SR L,
3.2 ADSCs-Exos 4 E

ADSCs-Exos )\ ADSCs - & ¥ il Th$2 5L, I
HATSE . WME 2 R MBS BE T, SM bk 2 I
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Table 1 Primer sequences of each gene

£ S HI(5"—>3") K fop
CTGF Forward : GTTTGGCCCAGACCCAACTA 143
Reverse: GGCTCTGCTTCTCTAGCCTG
COL1A1 Forward: GAGGGCCAAGACGAAGACATC 140
Reverse: CAGATCACGTCATCGCACAAC
a-SMA Forward: GGCATTCACGAGACCACCTAC 84
Reverse: CGACATGACGTTGTTGGCATAC
GAPDH Forward : GTCAAGGCTGAGAACGGGAA 158
Reverse: AAATGAGCCCCAGCCTTCTC

1 ADSCsHRAMRI(A, X40) REELER (B, X200)
Fig. 1 ADSCs cell morphology (A, x40) and identification results (B, x200)
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E2 ADSCs-ExosiZEHTHEEE(A) .NTA(B).Western blotting(C) ¥ E 4R
Fig. 2 Identification results of ADSCs-Exos using transmission electron microscopy (A), NTA (B), and Western blotting (C)
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ik (P<<0.001). 5% WK 5.

4 Tig
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S FHUREG A ARG P 2 R T HLaE 2
532 T O A7 (14 D) RE L /D BRI 7, S ELEMs (B
ANl PR S SR ) AT . AR,
2T 24 Al 2 AL A T s 43 5 P 1) — ot B R ARG Bz, 3
g f AT DT . EMSs 5 A7 93 kb £F 4 4 — b
S W I BELE (0 50 A S S i Py e S L

B3 HAHREERBETURKMNE4(A).8(B) hfF12Z X ADSCs-Exos HIIEEX
Fig. 3 ADSCs-Exos uptake by 12Z cell under laser confocal microscopy after co-incubation for 4 (A) and 8 (B) h
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5t R4l e - P <<0.01.
™P < 0.01 vs control group
4 CCK-8#ES: 24 h /5 12Z MARATFIE & (wts,n=3)
Fig. 4 Survival rate of 12Z cells after 24 h culture was
measured by CCK-8(x+s,n=3)
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T FARKEAM:. TCF-BLAE ANELT Yk Sk K1,
AT 3k 4 A0 3 iR CECMD () A B AT 2T 4 153 40 i fr)
HFEN . TGF-BL AT LA 58 7 B A J5 200 Ffd (1% 338 B v
77, AR 3 7B SR A 0 A 1R R LE AL A
S VPR 0T, 59 A A 418 110 5 S 57 i S5 A
TEAE B 220K, I 7E EMs 5 35 10 J 5 30 1t 3+ 1)
KT e, TGF-BL A LS Smad 15 5 38 4% il
R A0 L 5, A1 33E B9 5 EMs S A5 05 A A 6 2EL 4§
A, TGF-BLIE T CTGF /» § 4F 4k fh i 72,

“P<<0.05 "P<0.01 ""P<0.001.
P <0.05 "P<0.01 ™P <0.001.

5 ADSCs-Exos Xt 12Z ZHH £F 44 4056 Bl F mRNA R A B840 (x2s,n=3)
Fig.5 Effect of ADSCs-Exos on mMRNA expression of 12Z fibrosis-related factors(x+s,n=3)
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T AT i 2 1 A EMs I8 97 1 — Fh i 7E H A A8
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4 B 1 B 4k, 38 i miR-192-5p/IL-17RA/Smad i 411
1) A JEL A e IR 2T A B . 1T I 5K B, ADSCs-
Exos R 4 i 2T 4 20 Jif W SO RN P A AR A 5% 1) T
0 5 A B I % 39 R R iR A G, I N4 G B
1 (N-cadherin) « I 1128 g Ji (18] 226 DR 3R 0K , 3R B A0 i
AR 5 A5 1 16 A, T 7E B A A A A AT g 2
1l J2 JEL 2R 1A 1 A i, UE B ADSCs-Exos 7F A [A] By Bt
RIFAE A RS, 540, ADSCs-Exos 1E4H 4115 5
45 Kk $E EEE AR AT, Shao SEUY i 7t 3R B
ADSCs-Exos ' ff] INCRNA-MIAT ®] DL JE i # |7
miR-150 K Z& fift 1 & N £ 41k , 42 ADSCs-Exos
TG 9T J5 VT PEAR A 4E A BR W) o-SMA I TGF-B 5%
A 1R R T PR P AT A . DLE B T 45 SR 3
3 7v ADSCs-Exos 7 21 4 A AH 0 959 H R 55 B 2L
VR, 1 ELA A B O 1R T 5 8 78 712
Meligy 255 % f] ADSCs ip - Tii EMs 4 % k
B 5 R I AT DA B ARG S AV RE 995 A2 119 K /), 982> CD68
FH 1 5 W 24 e A I 9% 48 B IR+ R 3R IA , A R4k
EMs A ¢ ) 18 1% % iF X B . Hirakawa 5510 %
ADSCs iv T 1l EMs #5284 /)N (U5, 761 5 PR = AL
A e R] A A I B, I EL U A T AR A6 A 2
U R AN 2T 4E4H B R I 4H B/ 25 6 (1L-6) .
¥ 40 a1k 2 B -1(MCP-1) F TGF-BL 25l 2 ik, [+
B 34 £ Bl A 547 9 2 1 9/ o Huang 265 R
ADSCs 2% 55 #2 £ i ik ip T ¥ EMs A 24 /N B, 30
FonT ) A A AR IR AT G D R B WA
ZYEFNIE RS 5 . SR, B AT % T ADSCs-Exos 7
EMs /1 (/R I i AN I 28 o AS 2 56388 3o 4 e TR
BS0 kN ADSCs B 77 1 i Hp R R S, R it
% 5 HL 8% W NTA DL X2 Western blotting % 5 47 5 P bR
HE O 3P IEX R ECR PSP MR AT S . AN

https://www.cnki.net

A3 I A 200 i A A 7EAS TR 28 Y R 4 B 2 TR 7R
VR IR, i DSEIG T S8 SR F AN A T AR 1L vE
o N EMs 4H L 12Z of 41 A4 (1) £ BUH L, 7 S
H 4 hish B Ay A 22 31 127 40 o X A AR & D3k 47 T
TN )58 T WP R 5t ADSCs-Exos X} 12Z
Y1 L 2T 4 Ak TR 7 3Rk 1 RS T, AR S R ] TGF-BL
T 12Z 41 f b S AR 2R, DAAS [R) A6 88 AR ) 1 i
HEAT F I, 38 1k QRT-PCR K& W 2T 4 4k A7 ¢ A 7
CTGF.COL1AL.a-SMA mRNA (1] ik K, Sz i 45
J I ADSCs-Exos T Fill J5 1T LABF AR 12Z 41 i 45 4
AR G R - JE R (1) Rk K o

AT TE 45 KB T 12Z 40 i\ LAY ADSCs-
Exos HE AT 752 W% ] 4k , 1] ADSCs-Exos i3t — 5 ] 411 41
127 20 Mo R 3G 5, I HL BRI 40 B 2 4 A4 A O¢ PR 1 2k
R R IB Ko B, b4 R 3EAE FH I B AR L
EATERE SNSRI ABZ P2, R
Ir B B, X 8y T A T 78 40 B . AR S
RIRAEAR S0 PR ABE B b i T 028 R 9T, 18 R AE B
YIRS AL BT B0A T AUE - HLEIERIT . A 4h, 4
WA B B E R A R 3, IETEVE AR
J7 AT B PR R, X e 77 T # A SEAE J5 a4 T
EMs [P 1 78 s 56 o & 25 88 3F . fiT BL, ADSCs-Exos
7E EMs 9 (1) F T 1) 31 75 232 FIIR N (R F 75 5k
I B

RBFRE HAEZEHFARELEHZF R

S0k

[1] WEEEEETR 2T ENERAEREL. T
B AR SFALE 2RI [J]. AR E RER A, 2015,
50(3): 161-169.
Endometriosis Collaboration Group of the Obstetrics and
Gynecology Branch of the Chinese Medical Association.
Guidelines for diagnosis and treatment of endometriosis
[J]. Chin J Obstet Gynecol, 2015, 50(3): 161-169.

[21 F 5 PR S A R B HE AR T (2024 4E SR AR) [9].
s E R 57k, 2024, 40(1): 50-61.
Guidelines for Pain Management of Endometriosis (2024
Practice Edition) [J]. Chin J Pract Gynecol Obst, 2024,
40 (1): 50-61

[3] Monsivais D, Liao Z A, Tang S N, et al. Impaired bone
morphogenetic protein (BMP) signaling pathways disrupt
decidualization in endometriosis [J]. Res Sq, 2023: rs. 3.
rs-rs.3471243.

[4] Garcia Garcia J M, Vannuzzi V, Donati C, et al.
Endometriosis: Cellular and molecular mechanisms
leading to fibrosis [J]. Reprod Sci, 2023, 30(5): 1453-



EATE FEIH 2024F9R

Drug Evaluation Research

Vol. 47 No. 9 September 2024 - 2039 -

[5]

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

o [ %71 Y

1461.

EwI, FMEN, IREE, &5 T8 N R R ALAE LT 4R AH R
St % VS AL T T 3k g [J]. T R R R R R (A
RBHFRR), 2022, 42(11): 1637-1642.

Wang A Q, Sun J F, Xu W, et al. Research progress of
fibrosis-related cells and their activation mechanism in
endometriosis [J]. J Nanjing Med Univ Nat Sci, 2022, 42
(11): 1637-1642.

Kalluri R, LeBleu V S. The biology, function,
biomedical applications of exosomes [J]. Science, 2020,
367(6478): eaau6977.

Zhang Z L, Shang J, Yang Q Y, et al. Exosomes derived

and

from human adipose mesenchymal stem cells ameliorate
hepatic fibrosis by inhibiting PI3K/Akt/mTOR pathway
and  remodeling  choline
Nanobiotechnol, 2023, 21(1): 29.
Liu Y X, Sun J M, Ho C K, et al. Advancements in
adipose-derived stem cell therapy for skin fibrosis [J].
World J Stem Cells, 2023, 15(5): 342-353.

ER, 8 R, A5 R TEE T4 SR UR A A
FERE R AL I 2T A AL b A FI AL K 0F e 2k e [J]. o Bl
A B AR &, 2022, 38(8): 1514-1519.

Wang W J, Wang M, Li C C, et al. Role of ADSCs-
derived exosomes in idiopathic pulmonary fibrosis [J].
Chin J Pathophysiol, 2022, 38(8): 1514-1519.

Feng Y, Hu J P, Liu F, et al. Collagen triple Helix repeat

metabolism  [J]. J

containing 1 deficiency protects against airway
remodeling and inflammation in asthma models in vivo
and in vitro [J]. Inflammation, 2023, 46(3): 925-940.
Chen B Q, Zhao L P, Yang R L, et al. New insights about
endometriosis-associated ovarian cancer: Pathogenesis,
risk factors, prediction and diagnosis and treatment [J].
Front Oncol, 2024, 14: 1329133.

Yang G M, Deng Y P, Cao G M, et al. Galectin-3
promotes fibrosis in ovarian endometriosis [J]. Peer],
2024, 12: 16922.

Muzii L, Bianchi A, Bellati F, et al. Histologic analysis of
endometriomas: What the surgeon needs to know [J].
Fertil Steril, 2007, 87(2): 362-366.

Zubrzycka A, Migdalska-S¢k M, Jedrzejczyk S, et al. The
expression of TGF- 41, SMAD3, ILK and miRNA-21 in
the ectopic and eutopic endometrium of women with
endometriosis [J]. Int J Mol Sci, 2023, 24(3): 2453.

Jianu E M, Pop R M, Gherman L M, et al. The effect of
Rubus idaeus polyphenols extract in induced
endometriosis in rats [J]. Molecules, 2024, 29(4): 778.
Young V J, Brown J K, Saunders P T, et al. The
peritoneum is both a source and target of TGF- f in

women with endometriosis [J]. PLoS One, 2014, 9(9):

https://www.cnki.net

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

e106773.

Pizzo A, Salmeri F M, Ardita F V, et al. Behaviour of
cytokine levels in serum and peritoneal fluid of women
with endometriosis [J]. Gynecol Obstet Invest, 2002, 54
(2): 82-87.

Jan$a V, Pusi¢ Novak M, Ban Frangez H, et al. TGFBI as
a candidate biomarker for non-invasive diagnosis of
early-stage endometriosis [J]. Hum Reprod, 2023, 38(7):
1284-1296.

Wen Y, Pang L L, Fan L X, et al. B-sitosterol inhibits the
proliferation of endometrial cells via regulating Smad7-
mediated TGF- p/smads signaling pathway [J]. Cell J,
2023, 25(8): 554-563.

Chen L, Chen R J, Kemper S, et al. Suppression of
fibrogenic signaling in hepatic stellate cells by Twistl-
dependent microRNA-214 expression: Role of exosomes
in horizontal transfer of Twistl [J]. Am J Physiol
Gastrointest Liver Physiol, 2015, 309(6): G491-G499.
Yang Y T, Jiang X Y, Xu H L, et al. Autoimmune disease-
related hub genes are potential biomarkers and associated
with immune microenvironment in endometriosis [J]. Int
J Gen Med, 2023, 16: 2897-2921.

Yoshino O, Ono Y, Honda M, et al. Relaxin-2 may
suppress endometriosis by reducing fibrosis, scar
formation, and inflammation [J]. Biomedicines, 2020, 8
(11): 467.

Kula, llgen O, Kurt S, et al. Patterns of proliferation and
fibrosis in a rat model of endometriosis following
administration of Allium cepa [J]. Clin Exp Reprod Med,
2024, 51(2): 112-119.

Duan J, Liu X S, Wang H L, et al. The M2a macrophage
subset may be critically involved in the fibrogenesis of
endometriosis in mice [J]. Reprod Biomed Online, 2018,
37(3): 254-268.
Malmstrém J, Lindberg H, Lindberg C, et al.
Transforming growth factor-beta 1 specifically induce
proteins involved in the myofibroblast contractile
apparatus [J]. Mol Cell Proteomics, 2004, 3(5): 466-477.
Kitajima M, Defréere S, Dolmans M M, et al
Endometriomas as a possible cause of reduced ovarian
reserve in women with endometriosis [J]. Fertil Steril,
2011, 96(3): 685-691.

YelaD A, Silva M S S, Eloy L, et al. Correlation between
anatomopathological aspects and pelvic pain in women
with deep infiltrating endometriosis [J]. Rev Bras
Ginecol Obstet, 2023, 45(12): e770-e774.

Vigano P, Candiani M, Monno A, et al. Time to redefine
endometriosis including its pro-fibrotic nature [J]. Hum
Reprod, 2018, 33(3): 347-352.



+ 2040 -

474 F9HA 2024F9H

Drug Evaluation Research

Vol. 47 No. 9 September 2024

[29]

[30]

[31]

(32]

[33]

[34]

o [ %71 Y

EREE, A, B, 55 IR0 IE) FE BT A AR T kAL
PIIRIT TP RIAE T (9], M EE R R A A A (B AR A
J2), 2024, 44(3): 429-434.

Wang F N, Dai H B, Tang L, et al. The role of adipose-
derived stem cells in the treatment of fibrotic diseases [J].
J Nanjing Med Univ Nat Sci, 2024, 44(3): 429-434.
Stoorvogel W, Kleijmeer M J, Geuze H J, et al. The
biogenesis and functions of exosomes [J]. Traffic, 2002, 3
(5): 321-330.

Baglio S R, Pegtel D M, Baldini N. Mesenchymal stem
cell secreted vesicles provide novel opportunities in
(stem) cell-free 2012,
3: 359.

Wu B T, Feng J X, Guo J Y, et al. ADSCs-derived
exosomes ameliorate hepatic fibrosis by suppressing

therapy [J]. Front Physiol,

stellate cell activation and remodeling hepatocellular
glutamine synthetase-mediated glutamine and ammonia
homeostasis [J]. Stem Cell Res Ther, 2022, 13(1): 494.
T, A0, AW, A5 R R A8 T 4 A
T A 0 I FSCET A 20 B W A NLRP3 SEE /N AR 7 440
il UL RE 28 J5 AN B0 = 9 [3]. 1 Bl kT AL A%
£, 2024, 32(8): 654-662.

Wang J J, Li J, Ma X M, et al. Adipose derived
inhibit
ventricular remodeling after myocardial infarction by

mesenchymal stem cell exosomes adverse
regulating autophagy of cardiac fibroblasts and NLRP3
inflammasome balance [J]. Chin J Atheros, 2024, 32(8):
654-662.

Shen T, Zheng Q Q, Luo H B, et al. Exosomal miR-19a
from adipose-derived stem cells  suppresses
differentiation of corneal keratocytes into myofibroblasts

[J]. Aging, 2020, 12(5): 4093-4110.

https://www.cnki.net

[35]

[36]

[37]

[38]

[39]

[40]

[41]

Wu Z Y, Zhang H J, Zhou Z H, et al. The effect of
inhibiting exosomes derived from adipose-derived stem
cells via the TGF- 1/Smad pathway on the fibrosis of
keloid fibroblasts [J]. Gland Surg, 2021, 10(3): 1046-
1056.

Li Y, Zhang J, Shi J H, et al. Exosomes derived from
human adipose mesenchymal stem cells attenuate
hypertrophic scar fibrosis by miR-192-5p/IL-17RA/Smad
axis [J]. Stem Cell Res Ther, 2021, 12(1): 221.

Hu L, Wang J, Zhou X, et al. Exosomes derived from
human adipose mensenchymal stem cells accelerates
cutaneous  wound  healing optimizing  the
characteristics of fibroblasts [J]. Sci Rep, 2016, 6:
32993.

Shao X W, Qin J L, Wan C D, et al. ADSC exosomes
INcRNA-MIAT alleviation of endometrial
fibrosis by regulating miR-150-5p [J]. Front Genet, 2021,
12: 679643.

Meligy F Y, Elgamal D A, Abdelzaher L A, et al. Adipose
tissue-derived

via

mediate

mesenchymal  stem  cells  reduce
endometriosis cellular proliferation through their anti-
inflammatory effects [J]. Clin Exp Reprod Med, 2021, 48
(4): 322-336.

Hirakawa T, Yotsumoto F, Shirasu N, et al. Trophic and
immunomodulatory effects of adipose tissue derived stem
cells in a preclinical murine model of endometriosis [J].
Sci Rep, 2022, 12(1): 8031.

Huang S J, Huang C Y, Huang Y H, et al. A novel
therapeutic approach for endometriosis using adipose-
derived stem cell-derived conditioned medium- A new
hope for endometriotic patients in improving fertility [J].

Front Endocrinol, 2023, 14: 1158527.

[FAE4m 4 = #7447



