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4 i %R AN Transwell 3946 0 28 Jf 3 7% 8 /7. RT-gPCR #6:1l mEECs (M M/ & -1 (JL-18)
AN -6 (IL-6). C-C H L H TR 2 (Ccl-2) FMRIRIER T -0 (TNF-a) FIR 35555
BALB/c /N 70 IR T A4 . EMS B4 F1 BMSC-exo 4H (n = 7), EMS 411 BMSC-exo 21/ il
Kk EMS Bi7, BMSC-exo 2/ A 3 ug/g B 43 & e i ki 41 1 ¥k BMSC-exo GRYT 4 D,
ARG - PGtk (HE) Y28/ R EMS 3 )2 230 BEAR AL, BEFIBG S )8R % (ELISAD A&
00 1L 375 R0 4 A b 37 T R R IL-1B+ IL-6. Ccl-2 A1 TNF-ai; Western blot 6 3 /)s 1~ 25 P ik 2
21 TLR4 Al NF-xB p65 ik . PHALMA LK M AEA t 16560 2 4110 LhBCR SR 3R 05 22 5
BT, ALIR) P 7 LA R Duninett-t #6536 NAFA 152550 A7 1 5 28 18] EL 8% Wilcoxon Signed Rank
test ¥2:; PIAH ] AN 1) A [F) — 48 An LU BCR IR R A i 7 200 4558 5 PBS 41 LbE,
BMSC-exo 41 mEECs 48 % [ (41.00 +3.61) % kb (59.67 +2.52) % ] 4l RIJR fx &% [ (22.00 +
3.00) % Lt (65.33+551) % | 40 T # %k [ (82.00 + 19.31) L1 (145.00 + 9.85) 4> ] 4K (P <
0.05), IL-1 (0.18 + 0.05 £ 1.00 + 0.01). IL-6 (0.30 + 0.09 k£ 0.99 + 0.01). Ccl-2 (0.27 + 0.08 kb
1.00 = 0.02) Al TNF-a mRNA #f % % i% (0.33 + 0.08 Ltk 1.00 + 0.06) 4 F i (P # < 0.01), 41 i
B3 WP IL-1B [ (1.083.00 + 67.68) Lk (1507.00 + 131.10) pg/mL]. IL-6[(878.70 + 19.50) Lt
(1127.00 + 75.59) pg/mL]. Ccl-2[ (1 046.00 + 56.72) tt (1 298.00 + 52.52) pg/mL] FI TNF-a ¥
FE [ (1069.00 + 114.80) Lt (1470.00 + 165.90) pg/mL] B&K (P ¥ < 0.05). 51 F R4,
EMS 41/ B 75 P9 IS0 B4 477 . 25, 13 48 A BRI T IL-1B[ (2 034.00 + 165.50) k(1 083.00 +
125.80) pg/mL]. IL-6[ (3292.00 + 232.30) Lt (1505.00 + 126.20) pg/mL]. Ccl-2 [ (1 300.00 +
64.50) Lt (939.30 +56.45) pg/mL] Fl TNF-o ¥ [ (545.00 + 34.70) Lt (344.00 + 41.33) pg/mL]
4 n (P %) <0.01), TLR4 (1.44 + 0.06 £k 0.38 + 0.06) Il NF-xB p65 #i% (1.18 £ 0.03 k£ 0.29 +
0.04) i (P % <0.001). 5 EMS 4l Lt#%, BMSC-exo 41/ i EMS 2H 2R 9% 4 ik /b, 1 i 4
K7 1L-1 B[ (1488.00 + 202.50) k. (2 034.00 + 165.50) pg/mL]. IL-6[ (2 543.00 + 317.20) tt
(3292.00 + 232.30) pg/mL]. Ccl-2[ (1 058.00 + 57.95) b (1300.00 + 64.50) pg/mL] HI TNF-o. 7
B [(415.00 + 13.00) bt (545.00 + 34.70) pg/mL] £k (P 3 <0.05), TLR4 (0.81+0.03 [t 1.44
0.06) 1 NF-xB p65 % (0.81+ 0.06 Ht 1.18 £ 0.03) i (P 4 < 0.001). £ BMSC-exo I
il TLR4/NF-xB 15 5 I8 B 2 ff /N iR EMS.
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[Abstract] Objective To explore the effects and mechanisms of bone marrow mesenchymal
stem cell exosomes (BMSC-exo) on endometriosis (EMS) in mice. Methods Mouse endometrial
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epithelial cells (mEECs) were divided into the BMSC-exo group (co-cultured with 25 pg/mL) and
phosphate buffer saline (PBS) group (co-cultured with equal volume of PBS) . The EdU method was
used to detect cell proliferation rate. Cell scratch and Transwell assays were employed to assess cell
migration ability. RT-gPCR was used to detect the relative expression levels of Interleukin-1f (IL-15) ,
interleukin-6 (IL-6) , chemokine 2 (Ccl-2) , and tumor necrosis factor alpha (TNF-a) in mEECs.
BALB/c mice were divided into sham-operated, EMS model, and BMSC-exo groups (n= 7). EMS
and BMSC-exo groups were used to construct EMS models. Mice in the BMSC-exo group received
weekly tail vein injections of BMSC-exo at a dose of 3 pg/g for 4 weeks. Hematoxylin-eosin (HE)
staining was used to observe the pathological changes of EMS lesion tissue in mice. Enzyme-linked
immunosorbent assay (ELISA) was used to detect inflammatory factors IL-18, IL-6, Ccl-2, and TNF-a
in serum and cell supernatants. Western blot was used to detect the expression of TLR4 and NF-xB
p65 in endometrial tissue. Comparisons between two groups were performed using the independent
sample t-test. Comparisons among multiple groups were performed using one-way analysis of
variance C(ANOVA) , with post-hoc pairwise comparisons conducted using Dunnett's t-test. For data
not following a normal distribution, comparisons between two groups were performed using the
Wilcoxon signed-rank test. For the analysis of repeated measures factors between two groups, the
two-way repeated measures ANOVA was used. Results Compared with PBS group, the proliferation
rates [ (41.00 + 3.61) % vs (59.67 + 2.52) % ], cell scratch healing rates [ (22.00 £ 3.00) %
vs (65.33+ 5.51) % ], the number of migration cells (82.00 + 19.31 vs 145.00 + 9.85) of mEECs,
the expression of /L-1 mRNA(0.18 £ 0.05 vs 1.00 £ 0.01), IL-6 mRNA (0.30 + 0.09 vs 0.99 +
0.01), Ccl-2 mRNA(0.27 £ 0.08 vs 1.00 £ 0.02) , TNF-a mRNA (0.33 = 0.08 vs 1.00 = 0.06) and
the concentrations of I1L-1B [ (1 083.00 + 67.68) vs (1 507.00 + 131.10) pg/mL], IL-6 [ (878.70 +
19.50) vs (1 127.00 + 75.59) pg/mL], Ccl-2 [(1046.00 + 56.72) vs (1298.00 = 52.52) pg/mL] and
TNF-o [ (1 069.00 + 114.80) vs (1 470.00 = 165.90) pg/mL] in cell supernatants in the BMSC-exo
group were significantly decreased (P < 0.05) , were significantly decreased (all P < 0.05) . Compared
with the sham-operated group, the pathological damageof endometrium in EMS group was significantly,
with increased concentrations of serum inflammatory factors IL-1p [ (2 034.00 + 165.50)vs (1 083.00 *
125.80) pg/mL], I1L-6 [(3292.00 + 232.30) vs (1505.00 + 126.20) pg/mL], Ccl-2 [ (1 300.00 +
64.50) vs (939.30 * 56.45) pg/mL] and TNF-a [ (545.00 + 34.70) vs (344.00 + 41.33) pg/mL]
(all P<0.01), as well as a significantly upregulated expression of TLR4 (1.44 + 0.06 vs 0.38
0.06) and NF-kB p65 (1.18 + 0.03 vs 0.29 + 0.04) (all P < 0.001) . Compared with the EMS group,
the BMSC-exo group showed a reduction in EMS tissue lesions, with a decrease in the expression
of serum inflammatory factors IL-1f [ (1 488.00 = 202.50) vs (2 034.00 + 165.50) pg/mL], IL-6
[(2543.00 + 317.20) vs (3 292.00 + 232.30) pg/mL], Ccl-2 [(1058.00 = 57.95) vs (1 300.00 +
64.50) pg/mL], TNF-a [ (415.00 = 13.00) vs (545.00 + 34.70) pg/mL] (all P < 0.05), and TLR4
(0.81 £ 0.03 vs 1.44 £ 0.06) , NF-xB p65 (0.81 + 0.06 vs 1.18 + 0.03) expression (all P < 0.001) .
Conclusion BMSC-exo inhibits TLR4/NF-kB signaling pathway to alleviate EMS in mice.
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AT 7B N A A ) I O H A A
EMS ¥ 97 18 J5 i, 5 /& MSC-exo J& 75 A i it
I T RAE S EMS 1) A R JE AN 2, AR SR
F i i MSC-exo (bone marrow mesenchymal stem
cell-derived exosomes, BMSC-exo) X} 1 P4 41 iy

LB EMS AR/ B 52 S AL o

1 MREE%E
1.1 #E
1.1.1 SEEh)

30 H MM BALB/c /NER, 6 ~ 8 JA IS, 7R 4
209, W HIL A RS IR R AR B AR A A [ 314
Ji B A M AIE 5. B202405150523; S92 VF AT AIE
5 SCXK (F3) 2020-0009] ; 1 77 4 1 MR FE (25 +
2) COBFERN (55+2) %,12 h EIEIEHN . AHF 5T
T I G B 2 B B R B PR R AR B
# it (2025-12-B004).

1.1.2 55

N T E N 4R (endometrial epithelial
cells, mEECs) (%5 FHMIC2054, i g 3= ¢ 4= ¥ k2
FABR A=) HiScript II Q RT SuperMix for gPCR
($7*5 R222). Taq Pro Universal SYBR gPCR Master
Mix (1% 5 Q712) (Fg % ifs ME 2% £ P B 3 A PR 2
#]); CD105-APC (T2 5 323207). CD73-APC (175
127209) Al CD90-APC (1% 5 389805). CD34-APC

1% 5 378605). CD45-APC ($% 5 304011) LA J%
Isotype (% *5- 304001) it =X #1T /& (3¢ [H Biolegend
A D 4,6- K FE -2 2K KL 15|k (4',6-Diamidino-
2-phenylindole, DAPI) 4t K} (% 5 C1002) Al
EdU-488 4f M 3% 4E £ W X 7 & (B 5 C0071S)
(LR REDHERAGR A FD; IL-1p (k5
ZWL-R00435). [ 4f ffid /- % -6 Cinterleukin-6, 1L-6)

15 ZWL-M00042) . i 1k, [F] - i f4 2 (C-C motif
ligand 2, Ccl-2) (g5 ZWL-M00030) I TNF-a (7%
5 ZWL-M02292) g Ik % % W B4 2% (enzyme-linked
immunosorbent assay, ELISA) X7 & (B 5UEF4E /R
AW RHRE BR A ) TSG101 (55 5 ET1701-59).
CD63 (1% 5 HA722731). CD9 (#% 5 HA721533).
Calnexin (%5 ET1611-86). TLR4 (1% 5 RT1666).
NF-kB (175 HAK21141), GAPDH (1%5 R1210-1)
AL EHUR 19G (525 HAL006), (i 22 A=Wkt

H AR A#]D; DIR Ykl (T8 5 40757ES25, [ 8
ZEMPHAERAFD.
1.1.3 FEUZ

4R (745 BD Céplus, Z£[H BD A &)
Y K R BR 5 4 BT A (B4 5 ViewsSizer 3000, H A&
Particle Metrix 2 &); & & & 0 Hl (8L 5 Optima
MAX-XP, £ [E Beckman A 7)) ; /INEh#IE AR BARAX
(F 5. IVIS Lumina Series 111, & [E PerkinElmer 2
")); BEETH A S HT7700, HA H LA ®D; {38
HH 2 B4 (1S AxioObservers, 7 [E 22 =] /A 7))
PR EE 5 Thunderimage, {8 4k £ A 7)),
1.2 ik
1.2.1 BMSC H#2E 5% &

fift # B 4 A BALB/c /> B B A RE B, A
TG TR 1) BY T B R AR B A o, (5 G R AR B
R AR R, SR LA S USCER
O, R AN TR IR, A 2 K E e 1 RS R,
g 4 U BE () 4% T 41 i BP 2 BMSC. I 4E 1 x 10°
A~ BMSC T U 1, I 200 pl % B2 5 2% v i
% (phosphate buffer saline, PBS) = &, 4 7 il A
2 uL CD105-APC B CD73-APC E{ CD90-APC &
CD34-APC 1 CD45-APC & Isotype ¥t 2\ #11£,4°C
§5% & 15 min, PBS & ¥t )5, HI 500 uL PBS = &, i
FHIR 4 i % %€ CD105. CD73. CD90. CD34 Al
CD45 %Kik,

1.2.2 BMSC-exo FI4RHEL 5% &

% BMSC 185 7% b3, 1k 0.22 pm JE i J5 ,
JEVR 10000 x g B0 1 hs e £E 13 ¥, 100 000 x g
20 1h, [ 3T 3E B A BMSC-exo.  HU 20 pL
BMSC-exo i 11 22 325 5 Fa B3 8 X, ¥5 0 1 R 2 L) R
ety 10 min, ZLAMT N HLE 10 min, 37 B HL B 0 2
BMSC-exo [#1£5H4, SLig # 5 3 I BMSC-exo #ike
10 13 J 15 i 490 K ok B i 3 7 A3 1 BMSC-exo
WA AT, SR E A 3K,

1.2.3 mEECs ¥;3: 504

MEECs 15 7= T & 10 % fif 4+ LiF (fetal bovine
serum, FBS) [ DMEM 35323, i AE K &=L &
JEik 80 % AT LA

mMEECs 4+ A PBS 41 fil BMSC-exo 4, R #
% 2% ik [12], BMSC-exo 41l mEECs 5 25 ug/mL
BMSC-exo L0 & 24 h, PBS 26 mEECs Il 5 264 FH 1
PBS 3LiE & 24 h.

1.2.4 CCK-8 failll4H i 34 5 e
¥ mEECs #i B & 2 x 10* 4> /mL, 96 fL #t
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FL # b 100 pL ) mEECs # B¢ 7, 40 i I B )5,
BMSC-exo 241 mEECs H #t Jy 7% 25 pg/mL [#) 3§ fif
B KL, PBS AN NS AR PBS ¥, 40 3 A
2 7L, B 9% 0.24.48.72 h, H 96 FL K, & FL N
A 10 pL CCK-8 ¥ W, 37 ‘C W% & 4 h, g b A A Wl
450 nm b &SI FE (4D fH, SEBe EE 3 IR,
1.2.5  EdU &R 40 B 3 58 e

MEECs # Ff 2= 6 fJLAR 1, MM E K BIC &
%35 60 % I, BMSC-exo 41 mEEC 5 25 pg/mL
BMSC-exo 3L % & 24 h, PBS 41 mEECs 5 2% {4 1
PBS JLiEH 24 h, B4 3 NE L. AR5k 6 FLIRA
R 92 R A& 10 umol/L ) Edu E ST 2 h, 4R
JEAE R 4 % %2 W B[ 2 10 min, PBS i ¥t )5, £
i DAPI 7 et o A%, 2 08 W8 Edu BH 41
M %, SEEG E S 3 k. AR GE A (EDU BHIE2) =
(EdU BHME4HMEL / B4 %0 %100 % .
1.2.6 4RI JRAS 40 BT #2 fig

MEECs 4% F 2= 96 FLAR ', 40 3 = AL, 4
W A K E A ik 80 % I, £F 96 FL AR JEE #B #E 4T
R 9K, 3 #9305, BMSC-exo 20 mEECs 5 # Jy
T 25 pg/mL (1)5F i 5% 77 5L, PBS H N A SRR
PBS, 96 fLARAE4H i 3% 7= 486 h 15 7% 24 h J5, HUH 96
LRI, LI EE 3 K. MR RER=
(Son=Span) 1Sen*100 % o Sgy A 0 h I %1 9 1H FH, S,
NREFE 24 h I RIJR A
1.2.7  Transwell A6 41 fa 3T 75 e

¥ mEECs | A & FBS [t DMEM }; 7% %
s B¢ & 5% 10° NmL, Transwell /N 2= 4 fl 4%
Ff 100 puL ) mEECs # B ¥, BMSC-exo 4 [
Transwell # il A\ 25 pg/mL f¥] BMSC-exo, PBS 41
TN &5 4K F5 1) PBS, 41 3 /N & fL, Transwell &
T 24 L #R 1, B FL 0 A\ 600 uL % 10 % FBS 1)
DMEM 55 75 56, B T8 72 i &, 24 h J5 B
Transwell, Ji& B B - [ € J& , 45 5 45 4 €4 10 min,
TEVEIEIE TS, B TSR, L e A2
K, I EE 3R
1.2.8 RT-gqPCR f Il 4 A % iE X ¥ IL- 18 1L-6
Ccl-2 1 TNF-a #ik

1 Fi§ Trizol X 771 $& B¢ PBS 41 1 BMSC-exo 41
MEECs & mRNA, i 3 mRNA 1R ## HiScript Il Q
RT SuperMix for qPCR 1 1) & i #% 5% 4 Bl cDNA,
12 #% Taq Pro Universal SYBR gPCR Master Mix it
F& 4T qPCR M, IR N AE T : 95°C 30s; 95°C
10s,60°C 205,40 KAEH; R M45H E 10 5% & fL Cr

{6, f4 3 NEAL, IR EE 3 K. A 2-2T kit
B IL-18. 1L-6. Ccl-2 Fl TNF-a IAH FIiA &, 514
AR 1.

xz1 SFIIGER

B 55 (5 — 3D Ty KR

IL-1B 3 GCAACTGTTCCTGAACTCAACT 89 bp
T ATCTTTTGGGGTCCGTCAACT

IL-6 _L¥f TACCACTCCCAACAGACCTG 135 bp
i CAAGTGCATCATCGTTGTTCA

Cel-2 _1iif GCTACAAGAGGATCACCAGCAG 146 bp
i GTCTGGACCCATTCCTTCTTGG

TNF.o. ~ Lif AGGCACTCCCCCAAAAGATG 145 bp
i CAAAGCCATCAGTGACCTAATCA

GAppH Lif TCTCTGTCCTTGGAACATAGTCT 142 bp

if CAAAGCCATCAGTGACCTAATCA

1.2.9 EMS /PNRIGHEL 34 257

R 4 = 2% SCHk [13], K A 55 7R #% A8 vk & ST
BALB/c /)N il EMS #5754, 5 H 5l 18 WM 1 /) RIS i
S 1 % B b BRI S, B /DN BT A
T, AT B BT o AR K, IR BY R
5mm’ K/, 21 H BALB/C /N2>y 3 41
(n=7), % NIRF R4, EMS 21 Fl BMSC-exo 41,
EMS ZH F1 BMSC-exo ZH /)~ i BRI H- H IR e 22 D)
5mm PP, 6 R gk 7 5 4 2 HUE A i R
ks, PB4 0.5 mm &b, I8 4 Rk, R T
RANRBEFARARRERE, 207 d )58 EMS k.
BMSC-exo Z1/)N iR LA 3 pglg F 77 & Ak & R i ok v o
1 ¥k BMSC-exo™, 15 F R4 F1 EMS 41 )& & ik i 5t
SRR AR K, EGHEYT 4 A5, R BN R 1)
EMS 5 k20 2 FREE .
1.2.10  JERERG W22 BMSC-exo & 4 43 Afi

fff FH G B 1 PBS ¥ ¥ # B BMSC-exo &
1 ug/uL, 1 B JC B PBS ¥ i K DIR Yy k) # B 2
200 umol/L, ¥ BMSC-exo i B i 5 DIiR 44 k) i B
W% 1 LIRS, SR E 60 min, KR A
100 000 x g 50> 1 h, Y B H BUTTE, 18 F G 1w PBS
#Hk, 3 H EMS BRI BA 3 uglg 177 5 A ki 45
DiR 45 it f) BMSC-exo, 12 h Ji5 15 F /N 31 3% 44 i
1AW EE BMSC-exo 78 /)N BRAK P 594545

1.2.11  J5ARKE - e ge ik (hematoxylin-eosin,
HE) 4uth

figt ) R T AR N B T B B S, EMS
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¢H Fil BMSC-exo 41 /)y B 1) EMS % k- 41 24, JF
ET 4% ZREHEEEF 120, QT 485+, If
AW ALY R, B3 01 R AR OR N R
[ 10 min; — B 2K 1110 min; J& 7K Z B% 1 5 min;
T /K & 1T 5min; 95 % 4 ¥ 5 min; 90 % £, %
5min; 80 % & [ 5min; 70 % £ ¥ 5 min; 7K ¥k
1 %o VIR HE 4t 10 min, Bi/K e, 18 F Aok
PGS F, B S, S E A 3 IR
1.2.12  ELISA f& Wl i 3 28 hE K - A 40 ff E 35
IL-1B- IL-6+ Ccl-2 Al TNF-a <&

Y2y A5 W S, % 41 BALB/c /) R IE 5 3 ik B
1,3 000 % g &0 15 min, 43 & H 200 pL 1fiE. B
PBS 41 A1 BMSC-exo ZH 41 A b3 . B B 1 I3
A b5 A 285 K- 1L-1B+ 1L-6. Ccl-2
HATTNF-0 W BE. E 20 B y: FEARFL N 100 pL
RS B35 B4 B 135 W, 37 °C W% B 90 min,
FOR AL R, B AL I ZE W 2= Ak B AR AR i)
100 pL,37°Ci A 1 h, BT/, ML ngs &4 T/
100 pL, 37°C# & 30 min, LR 90 uL &
15 min, & FL N2 1R 50 pl, B g b A0 < 78
450 nm K IROERE (A) 18, SIS EE 3 K.
1.2.13  Western blot £ #l] BMSC-exo #' TSG101.
CD63. CD9 F1 Calnexin & [ 23k LA A 41 g £ /)N B,
2 TLR4 Fil NF-xB ik

RIPA £ [ 24 B BMSC-exo H2 [. PBS
4 A1 BMSC-exo 41 mEEC & & [, LA AR T R 4.
EMS ZHfll BMSC-exo 41/MR+ 5 WIRH L S A,
H AR AL 10 pg BEAT SDS- 5 P I Ik et iz FELIK
SR 5K o ) B R VA & PVDF i, PVDF L
TSG101 (1: 1000 % F&). CD63 (1: 1000 Fii &)
CD9 (1:1000 # ). Calnexin (1: 1000 Fi B+
TLR4 (1:1000 # B, NF-xB (1:1 000 # B) Al
GAPDH (1: 2000 #:f) fitfk 4°CHig & ik 1%, Bel )
il PR 196G (1: 2000 FBe) =iRMEE 1h, ¥k
JE 5, {8 ECL KOG IRG, 48 8 FF LR TLR4 1
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91 i 55 7% 24.48.72 h J5 B AL T8 RO BE (4D fH R
FAP IR 2 B S 00 & 07 22 4 A s s bk TR 22 SR A A
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B M EWE . TLRA Il NF-xB ik &, W 41 /8] Lt
BRI AR t RTS8, 2 20 (A L ICR FH S R 3 7
ZE5r M, AL IR LR F Dunnett-t &5 56, BALP <
0.05 NEFA G5 E L.
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gER, “MFL” FE, BiARAE 100 ~ 200 nm 2 [i], 3 H.3&
BN IMERR EW) TSG101. CD63. CD9, ik N i
W 2 4 Calnexin, ¥t ] BMSC-exo $2HU . (& 3)
2.3 BMSC-exo il mEECs 348 FliE#% fE

CCK-8 il &7~ , 5 PBS #41E%%, BMSC-exo 21
MEECs WG E (4) 5 (24h: 0.76+ 0.40 £ 0.91 +
0.03, P=0.435; 48h: 0.99+ 0.04 Lt 1.26+0.08, P =
0.004; 72 h: 1.06 + 0.05 L 1.60 + 0.14, P =0.001) [&
fi; EdU 5256 &2 7%, 5 PBS 41 b %, BMSC-exo 41
mMEECs 1 5 & % {% [ (41.00+ 3.61) % Lt (59.67 +
2.52) %, t=7.361, P=0.002]; 201K 45 FER,
5 PBS 4H kb #¢, BMSC-exo £ mEEC %IJJR #r & F %
fik [(22.00+3.00) % Lt (65.33+5.51) %, t=11.970,
P=0.001]. Transwell &5 & & 7, 5 PBS 4 It %%,

Wl lem® (1x100)
=

BMSC-exo 41 mEECs if # %4 [# ik [(82.00 £ 19.31)
Ft(145.00 +£9.85) 4™, t=5.030, P =0.015] . (& 4)
2.4 BMSC-exo il il mEECs IL-1f. IL-6. Ccl-2 Al
TNF-a ik

gRT-PCR #& Wl &5 3 & 7w, 5 PBS 4 [t %,
BMSC-exo #1 mEECs IL-18. IL-6. Ccl-2 F1 TNF-a
Fik T (P % <0.05), ELISA il 45 1 &R,
55 PBS 41 kb %, BMSC-exo 41 mEECs IL-1B. IL-6.
Ccl-2 Fll TNF-a 9K FERFK (P 3 <0.05), (82~3)
2.5 BMSC-exo i} mEECs TLR4 1 NF-xB ik

Western blot #&l\& 7~ , 55 PBS 41 H#¢, BMSC-
exo 241 mEECs #' TLR4 £ 1A (0.24 £ 0.04 Lk 0.75
0.06,t=12.021, P =0.002), NF-xB p65 FiA (0.26 +
0.05 1£.0.73 £ 0.04, t= 12.324, P = 0.001) f#{%.. (&I 5)
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5 BMSC-exo ¥ mEECs f TLR4 il NF-kB p65 % ik K
Al

2.6 BMSC-exo 734 T/ EMS s Kk Ar

/N BROVE AR RO %% 45 B 7R, DIR A il 1Y
BMSC-exo 7 EMS /)N U P 3 53 A1 T Kk A
7~ BMSC-exo ZEET EMS Jikl. (4 6)
2.7 BMSC-exo Zfi#/)N i, EMS

HE B ta 55 R BoR, (RTFARANR FE N L
B 20 B e B, B N RS RS, T 0N, TRD 5T 240
K/NFI5]; EMS BN R 18 IR AL 28 .,
B IRRIRBE, H I 2% SE 40 BRI, (R 40 i RS 3
iil; BMSC-exo 4/ ¥ 5 W IEZH 2R TE 52 i, o 3
JERIEE (- 7). 5 EMS 41/ L%, BMSC-exo
A /N RO k41 41 E & [(0.04 £ 0.03) Bk (0.10 £
0.03)g] F#M%, ZRA g = X (P=0.016, & 8).
2.8 BMSC-exo [%fik EMS HY /)N B I I 48 9 R 1
IL-1B+ IL-6. Ccl-2 Al TNF-o!

ELISA il 25 2R Bon, 5RF R4, EMS
ZH /N BRI 28 R )7 IL-1B IL-6+ Ccl-2 F1 TNF-a
WETHR (P<0.05). 5 EMS 4 #, BMSC-exo
ZH /)N B I3 28 0 AL 1L-1PB. IL-6. Ccl-2 #1 TNF-a
W A (P < 0.05). (% 4)
2.9 BMSC-exo N EMS H7 /N B 725 Py JiE 2 41
TLR4 1 NF-xB

Western blot £l 45 5 EoR, B F R4, EMS 41
1 BMSC-exo 41/ 5 M EZHZ TLR4 A NF-kB

%2 BMSC-exo %f mEECs IL-1B. IL-6. Ccl-2 il TNF-o mRNA X} A& M50 (X + )

4R S8 AT I IL-1B IL-6 Ccl-2 TNF-o.
PBS %1 3 1.00 £ 0.01 0.99+0.01 1.00 +0.02 1.00 +0.06
BMSC-exo 41 3 0.18+0.05 0.30+0.09 0.27 £0.08 0.33+0.08

t 26.371 14.062 14.800 10.792

P 0.001 0.004 0.003 0.006

# 3 BMSC-exo % mEECs i IL-1B- IL-6. Ccl-2 F1 TNF-a 20 F520 (X £ s, pg/mL)

B! S H AT IR IL-1B IL-6 Ccl-2 TNF-o
PBS 41 3 1507.00 + 131.10 1127.00 + 75.59 1298.00 + 52.52 1470.00 + 165.90
BMSC-exo 41 3 1083.00 + 67.68 878.70 + 19.50 1046.00 + 56.72 1069.00 + 114.80
t il 4.970 5517 5.646 3.446
P {H 0.025 0.015 0.012 0.032

T4 FH/NRIMITE 1L-1B+ IL-6. Ccl-2 AT TNF-o ¥ 5 F 4% (X £'5, pg/mL)

Pag! S A UL IL-1B IL-6 Ccl-2 TNF-o.
BFARL 3 1083.00 + 125.80 1505.00 + 126.20 939.30 + 56.45 344.00 + 41.33
EMS %1 3 2034.00 + 165.50° 3292.00 + 232.30° 1300.00 + 64.50° 545.00 + 34.70°
BMSC-exo 41 3 1488.00 + 202.50° 2543.00 + 317.20° 1058.00 + 57.95° 415,00 + 13.00°

FAY 24.333 42.491 28.454 30.350

P {H 0.001 0.000 3 0.000 9 0.000 7

Y ST ARAE, P <0.05; 5 EMS 41EL#, P < 0.05
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GAPDH | #— d- 37kDa

20—
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— q S | 5 kDa

GAPDH | ‘ - 37 kDa

LS

NF-kB p65

NF-xB p63 #% 2k fit

BFRA ' EMS#Hl IBMSOL-xoéH ®

VE: a BN S AN TLRA FEX A S L b BN 441l NF-xB p65
HXRIE R TP <0.001,n=3

B9 FHHARTENBHH TLRA I NF-«B FH X} # ik &
R

Ik vt MSC IT iR B ATV, I A 48
MSC-exo Y697 HA H T4 208 s Ll 3
Wi S8 K S R VR 9T BT ) B

EMS & — 28 518 1t %0 %5 V) AH ¢ 1 10 B
i, BT TR H, EMS SB35 1 L35 I R 7 5 N
FE IS A7 AE 9895 R T I K AR 2R, JF B ARE R 7 1 )
VORS00 A 1) v 4, 3T 2
EMS ()95 BE AR 192, MSC-exo A 1A ) & 9E
N, Wang 25 P HF 58 & B, MSC-exo B #1148 i
AT GERE BB -6 97 B8 PR BT . AL E R A
MSC-exo Xt EMS J % 5iE 200 . 1 5, B 7t 42
I % 58 7N B, BMSC-exo, 2R J5 ' BMSC-exo 5 /)
BT P 4H . mEECs 20 &, 3 & I BMSC-exo
A] $1 i) mEECs ff) 34 ﬁﬁﬁljﬁz 77, mEECs N %
it (Rl T~ IL-16. IL-6. Ccl-2 Fil TNF-ae mRNA %%k
. BEEHEH, EMS kR B I IL-18. IL-6.

Ccl-2 F1 TNF-o 55 % iE K 7 5 B, Cel-2 i 52 ik £
JR I B4 B 7= A S TNF-o A3 5 -y B 5]
K, RAEAN FHLUS VT A HLURTIESE, 52N
i H SRRk A 45 P22 |k g SRR BMSC-
exo B ] ] 28 $iE K1 1) A2 T B2 I EMS (1 R AR
RIE

TLR4/NF-kB {5 5 i % 72 1 3% @ 1h A . %
i DR T R0 28 B IR 7 F 20 it 4 28 R O A5 5l i P,
Ahmed %5 P 1F 5 5 Hi, 30 1] TLR4/NF-xB/MAPK
15 5B B T L2 AR G 2 RS S 2OE. Lu & PI i s
KB, ] TLRA/NF-xB 15 5@ % v Jik /> M1 B 5
Wk £ PR AR A 36 1T TR EMS RJE E Kk« AR KB,
5 BMSC-exo L% & J5 mEEC TLR4 %% & NF-«B
p65 % ik ¥ T i, $#2 7k BMSC-exo A §i ] TLR4/
NF-kB 15 518 % .

ARHFFERE— 2B TE /N RAR N IGAIE, B S i A
FEAE [0 77 1K 4 EMS /N R AL, 4R 5 45 T BMSC-
exo Y87, I H R BIGIT 4 )5, BMSC-exo £/ i,
T5 WA 5 EMS B8 4 A 35 2, EMS
JEIE/IN, AR P9 2RE R IL-1B+ 1L-6+ Ccl-2 A1 TNF-a
‘ii%)”ﬂ“i’i B, 3278 BMSC-exo 1] 4 7 EMS #5574 /)N

- JF H BMSC-exo 41+ 5 W IEA1ZH TLR4 Ki& K&
NF-kB p65 1A i, #&7~ BMSC-exo A /£ /4 P
5] TLRA/NF-kB {5 5181 .

2z BTk, A 58 & B BMSC-exo 1] 7E 44 #1411
il mEECs 3 58 AL # Re 77, FF H AT 78 /N B AR A
16T EMS FFHI 4R A 48 0E K+ )2 TLR4A/INF-kB 15
S HAR AR ZTET HRRART 2
BMSC-exo HT ) fa] Fjist 4 1) 57 K 45 R 4 Th g, (A
fF 5t 5 i, BMSC-exo P & miRNA 7] B 2 # 1] &5
& TLR4, Li % P i 7t % B, BMSC-exo 1 %5 i)
miR-26a A] # [ 411 1] TLR4 #F 171 470 1] NF-xB 13 5
fh; Sun %5 PV B U 45 Y, BMSC-exo miR-182-5p 1]
B[R H0H] TLRA T4 /N SRR N 25E s BT LLZE & HE
I BMSC-exo N & 1) 2 Bl miRNA A f¢ 1 1 1 3%
TLR4 KX VR YT EMS, 7£ J5 S 0t 70 A 4 A 2
G4k 45 FE R R 32 4 BMSC-exo H B 6T

REf) mIRNA. 534, fE TR ALE] ., MSC-exo Al 1)
i PISK/AKT 15 5 3 % i) B @, 10 PISK/AKT {5
ﬁﬁﬁéﬂ T EMS &R AN B JE N B, TR

28 35 HE Il BMSC-exo 1 1] 58 i it i % PISK/AKT
{5 5 18 B 5 " EMS Eﬁ?;zi%z% 15 & 2 I E 52
, A B BA 23 3 T PIBK/AKT 15 Sl ik it — R 7
BMSC-exo H L .
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