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[FEE]  ZoCFFE A B (aucubin) B [E] 5 7 8] 78T 40 i 7 3844 (adipose-derived stem cells-exosomes, ADSCs-exos ) ¥l
TGS EAE( tert-butyl hydroperoxide , TBHP) 53 VR BERZ 40 i ( nucleus pulposus cells, NPCs) RUEAG = N RAT R
PYER R HLEL . ¥ TBHP 55 NPCs 43 M 1E % 2H MR 4H  aucubin 2H . ADSCs-exos 2H & aucubin+ADSCs-exos 20, 20 e iH40R
51-8(cell counting kit-8, CCK-8) Kxill 40 1 1 71 , EAU & (035K 20 g 14 5, 40 it e (0 -8-2F LA B 1% PE YL {4 757 (senescence-
associated-B-galactosidase, SA-B-Gal) G0 40 0 5 5 37 AT AR G 4T ) 4595 0 T IR S W I A ( enzyme linked immu-
nosorbent assay , ELISA ) A6 (1 41 i £ £ -18 (interleukin-18, 1L-18) I8 PRFE A F-a (tumor necrosis factor-a, TNF-a ) Fl [ 2
HEAZE-10(interleukin-10, TL-10) AE K FHIFE L , L0 2¢ 6 5E 2 PCR (quantitative real-time PCR, qRT-PCR) FlZE S £ ENiC
( Western blot) 7 A6 2R 42 25 1 S (aggrecan) | I H AR al (collagen type I alpha 1,COL2A1) \Toll ££3Z {4 4( Toll-like recep-
tor 4, TLR4) }#% A F-kB(nuclear factor kappa-B, NF-kB) FJ mRNA Fl#E H Rk E M, 4550 BR, SHREIH L4, aucubin 3
ADSCs-exos 21 NPCs TG PEFUEFE T4, G/ G, JA0MI Ho ) . 25 WAk, S SUY200 0 b 9] S 32 398, 98 T/ | 200 5 2 U 1 FREAIR TL-
18 1 TNF-a 7K F T F#, TLR4 F1 NF-kB mRNA R 8 [ #3580, 1L-10 /K- T, aggrecan 1 COL2A1 mRNA K8 H ik
T 35 aucubin 8Y ADSCs-exos B AL PHLH Fv %5, aucubin+ADSCs-exos 20 NPCs 1% P4 FII4 38 ik — 4 FT), G,/ G, 109 40 B L 45 33
— A, S SIS L — 230, U8 T K R AR 5 HL BB — P BRI, TL-18 A1 TNF- JK°F-, TLR4 K NF-kB mRNA 7l
B R IAK ) — 2 [ 1 1L-10 F1 aggrecan,COL2A1 mRNA K& (/KF 2 if — 4 EF+, 28 E TR, aucubin Al ADSCs-
exos Y REIM LI HI AT ST, 1820 NPCs A T-FIE 2, (R 40T P 19 58 L K 40 MR A6 BT ( ECM) 196 i & #E LR 4P/ T, 3
YEFIPL] 5 30 TLRA/NF-«B {5 530 B 930S A ¢, TP & BRG 0T, W] DA O g Ve FIRE U ) SR Ve T

[REIR] IR R FET 40 AMMA ; BERZ AR ; Bkt S ; TLR4/NF-«B {5538 %%

Aucubin combined with ADSCs-exos protects TBHP-induced
nucleus pulposus cells via TLR4/NF-kB pathway
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[ Abstract] This paper aims to investigate the effects and mechanisms of adipose-derived stem cells-exosomes ( ADSCs-exos) toge-

ther with aucubin in protecting human-derived nucleus pulposus cells ( NPCs) from inflammatory injury, senescence, and apoptosis.
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The tert-butyl hydroperoxide ( TBHP)-induced NPCs were assigned into normal, model, aucubin, ADSCs-exos, and aucubin+ADSCs-
exos groups. The cell viability was examined by cell counting kit-8 ( CCK-8), cell proliferation by EdU staining, cell senescence by
senescence-associated-B-galactosidase (SA-B-Gal) , and cell cycle and apoptosis by flow cytomeiry. Enzyme-linked immunosorbent as-
say was employed to examine the expression of interleukin-18 (IL-18), TL-10, and tumor necrosis factor-a (TNF-a). Real-time fluo-
rescence quantitative PCR and Western blot were employed to determine the mRNA and protein levels of aggregated proteoglycan (ag-
grecan) , type Il collagen alpha 1 (COL2A1), Toll-like receptor 4 (TLR4), and nuclear factor-kappa B ( NF-kB). The results
showed that compared with the model group, the aucubin or ADSCs-exos group showed enhanced viability and proliferation of NPCs,
decreased proportion of G,/G, phase cells, increased proportion of S phase cells, reduced apoptosis and proportion of cells in senes-
cence, lowered IL-18 and TNF-« levels, elevated IL-10 level, down-regulated mRNA and protein levels of TLR4 and NF-kB, and up-
regulated mRNA and protein levels of aggrecan and COL2A1. Compared with the aucubin or ADSCs-exos group, the aucubin+ADSCs-
exos combination further increased the viability and proliferation of NPCs, decreased the proportion of G,/G, phase cells, increased the
proportion of S phase cells, reduced the apoptosis and proportion of cells in senescence, lowered the 1L.-18 and TNF-a levels, elevated
the IL-10 level, down-regulated the mRNA and protein levels of TLR4 and NF-kB, and up-regulated the mRNA and protein levels of
aggrecan and COL2A1. In summary, both aucubin and ADSCs-exos could exert protective effects by inhibiting inflammatory responses,
reducing apoptosis and senescence of NPCs, improving cell viability and proliferation as well as extracellular matrix synthesis, which
may be associated with the inhibition of TLR4/NF-kB signaling pathway activation. The combination of both plays a synergistic role in
the protective effects.

[ Key words| adipose-derived stem cells-exosomes; nucleus pulposus cells; aucubin; TLR4/NF-kB signaling pathway
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MBS R I DA L Ry i D 2 — 1 A TR
IR, RERAA 80% M NS HE— i 48 I — IR
0 P 24% ~ 80% HY BB TE 1 AE NS TFRIIRE
KU MR E RS B 2N 45 % LU AR
RIFENRE T BRI ] LR R B 28—
WP E (s L DA S HEM] £51R 4F (intervertebral

S IBORE e TC e ek S AR, o
Mz —,

IDD J& T BE 22 9 B - R 7 VS , TSI AT
I R I AA 3 53 2 — B i BT (aucubin ) 7]
DI ] 98 R 52 o7, B4R NPCs #h 3% 5 (extracellular
matrix , ECM ) [ fift 7 28 Afi: 0] 28 A8 5 Toll #£5Z

JE AR A I PR AR T

disc degeneration, IDD) #% 1A\ K J2 5 [ IE s 1Y 35 2L
JELPR ) L A AR O AT R S G 8 AR N K SR Ak i
PR 45 5 | R ) B8 4% 41 I (nucleus pulposus cells,
NPCs ) B 1 2 F I RE T K 20 it S 56 B4R Y
SR EE R NPCs B S IDD ) B EAHAE
Z—, 5 1DD Bt L IEAHE BRI, 4 NPCs
Y2 L IIREZ P iR IDD R ZLRAE

I, B s (36T 208 T F R IE TR
HI7 2 MR TR A R & B Bl 22 1 AE 1 iR
TrHE A, AT REA INEE IDD Y XURS: , 1T 25 9036 97 A
JERMEVRYT , A 1DD I TC i e A H, &R 4 259 v fig
AN IDD, A IAMA (exosome ) 2 1 40 43 6 B
#7930~ 150 nm FSMEENL, P95 DNA RNA 2K 15
AR TS5 5T, T LA 2 S 200 i A AR 800, T4
oA D54 S0 WA A BN R S 1IDD AR 1 IR T 7
WO AT LU A SRR S BITR NPCs BEE RN
PEBG T 5 18] 75 T 41 M ( adipose-derived stem
cells, ADSCs ) R IR & (R AN B 5 kAT X

& 4(Toll-like receptor 4, TLR4)/1‘7.?—KB( nuclear
factor kappa B, NF-kB) {55 %75{}%({?5 IE 3R
TRFIAAE BN 1) 3 2L i 2 —  H S5 5 0% 5 1IDD
AR R U1 R AR IR 5T 78 5% Bk - 3
W & Tufj}ﬂﬂaﬂﬁlmﬁﬂlﬁfﬁiﬂ@%mﬁiﬂ?"
TLR4/NF-kB 38 B il K5 [ N7, 9807 NPCs 3 2 il
P, % NPCs P2 Ry EH
1 MK
1.1 #iff SC8R R AR NPCs Fil ADSCs, ¥
W F FEAE R (i) AR A BR A F L AR R
AR %€ 40 ig CD73,CD90,CD11b,CD45 4%
PR 28 %58 A ADSCs, 11 25 Ji5g J5 3¢ 3k BH 1 %
E N NPCs,
1.2 250 550 Beot eI (4R 99. 87% , it
5 PS020259) W [ 1 AR A= )RR A A BR 2
A]; PKH26 1207 & (785 MIDI26) | fXT;@eLﬂﬂga
(TBHP) (%% 5 458139) . 4% % R H [ (%
158127) J¢ 4, 6-HK Pk-2-75 2 15| Wt ( DAPT) (m 2
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10236276001 ) 114 [ 5% [ Sigma 2\ ] ; CCK-8 5]
(55 C0038) \B-2F- 7L M g Y iR & (1R 5
C0602) \5-Z Hefk-2" - A PR RERZ 1T (EU ) 12055 &
5 C0071S) i FER D ( Annexin V-FITC)
WA & (575 062719190909 ) | 14 3 I Ak 2% & O
(ECL) &6 (7 (525 POO1SFS ) | fiff 156 H 2 i fft
W€ (ELISA) ik 7] & (5% % PA030) ,qPCR i %% 5%
W& (585 D7168M) SR ERE H G (1g6) (515
A0208) W A 138 7 RA AR A B2 7 5 B 4 1
15 (52510093 ) Al TRIzol ( 575 16096020) 41 [ 3%
ThermoFisher 23 7] ; cDNA X 7] & ( %5 K1622)
) H 3¢ [H Fermentas 72\ #); RIPA 2 i & (18 5
83985) I H 3£ [ MCE A\l HHR/HER R (1Y
15070063 ) .DMEM % 33 3 (1585 11995065) 1y [ 3£
Gibco 23 Fl ; RPT aggrecan (575 ab36861) . PT
1 AU I ol (COL2A1) (535 b34712) | BBt H il
P -3-WE R I 0B ( GAPDH ) ( %5 ab8245) | 4t
CD9( %5 ab223052) . Hdt CD63 (555 ab216130) |
ST IRE Sy LR 101 ( TSG101) (£85 ab125011) |
T calnexin ( 555 ab133615) Fdil% H F-«B( NF-
kB) (5% % ab141588) .S ¥ Toll Ff3Z 1A 4 (TLR4)
525 ab13556) . 1Ll % anti-rabbit IgG-HRP ( % 5
ab205718 ) Al Il &£ anti-mouse IgG-HRP ( 1% 5
ab6789) ¥y { Y [E Abcam A\ ],
1.3 & AEOHL(ES 5920R) W H 7
Eppendorf £ firF}2# 23 6 s PCR 4 (545 T100) 14 A
5[ Bio-Rad A Al ; #% X (%1 %5 DYCZ-40D) 4y A
EHAR — XA )5 - 80 °C AR IR vk 46 (%15 902-
ULTS) 1§ H 3£ [E ThermoFisher 2\ ] ; # & TAE & (1
5 SW-CJ-2F) W A ISR 2 2845 FRA B s 2 TRk
TERAZAL (A5 FLX800) 4 F 92 [ BioTek 2wl ; B bR
X (#35 1681130B) 1 H FE [ Bio-Rad 23],
2 Hik
2.1 figMifE] e 14 M S0 i & ( ADSCs-exos ) UK
Y S BRSCHIR IR %% B0 B B9 0012243 B9 AD-
SCs SRURHIFM LR Wi ke 48 h J5 ADSCs LW,
PERT PR B DML R 4 °C, 43 312 300xg B0
10 min ZFRANME, 48 L35 ,2 000xg B0 15 min,
EBRANMIEE ol 8 T /MA, 10 000X g BSL> 45 min,
TR HEN, IFE 1 0.22 wm VR UE F W, T
F 4 °C, 110 000xg #3075 min BUTHE, 7 1
5 RIEBULTEY H PBS &, B T-80 CUkF+
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. RIS ST G USRI TS 40 oK kL
PR EE AT HT ARG AT A2 43 A5, Western blot A5 &b i
Fmibr &M E M CD63.CD9 I TSG101 LA % calne-
xin FIETEH

2.2 NPCs iBASRE AL EE N7 K 5 AMMASL R % TB-
HP ]38 3k S A0 0 3 4 -5 S04 i o 2, AS wiF 5 LA
TBHP % 1k #1 15 5 30 5 NPCs T % 5 A0 F 7 52
B aucubin AN BE K I ] S B DL HE 22
B K OSCHR [ 12,17 ] X80 K0 NPCs 19 %5 i, 4%
HE1x10° A~/ FL4ERN T 96 fLAR P, B 5 4. 1E
W4 BRI (100 pmol - L' TBHP) A U4 +aucu-
bin £H (100 wmol -L™" TBHP+16 wmol - L™" aucubin) |
FEHI 21 + ADSCs-exos 2H (100 pumol - L™ TBHP +10 pg -
mL™" ADSCs-exos ) , #% %l + aucubin + ADSCs-exos ZH
(100 pmol-L™" TBHP+16 pmol-L™" aucubin+10 ug-
mL ™' ADSCs-exos ) , & MR AN ARG,
A A BREH MM E T 37 °C 5% CO, BiF46 s 77
48 h J5 , 73 il I SRS [E] 1 525

2.3 NPCs XHAMBARREEELE: A PKH26 3K
T EARAE 6 BH FE A7 S0 6 04 20 M P I S 58 EL AR T
&SN TE L SR TN 4 pL PKH26 %t
BEIFFEER T 5AMNBAE I T 4 min, SREIMA
2 mL 1% 1) BSA # IREEHFE 1 min LILE G ZAH)
YoRIEZ R gL ta, SRS L 110 000xg B.L> 70 min Y
EFRIC I SN IR, SRS M A PBS Tk H Bk, TR
PKH26 FRic B SMIBMA S NPCs 21537 12 b 40 iy
FH 4% 1) PFA [E5%E ,PBS #hk, SRJ5 DAPT 0 i 22
WO LR AR WA AR

2.4 CCK-8 im0 Muis /) 4 AR 2.2 T T 4H
JArE, T 48 h Je, VRS AN M v B IR 1% 10°
A/FLEEF T 96 FLAR I, K5 5% 24 h 5, BEFLINA 10
pL CCK-8 AT, B T 37 °C .5% CO, FFA M 30
min , 7EBEFR AL I 450 nm AL AYWOEEE | X4 i
FEE R AT RGN | 353 52 90 20/ %68 B 40 9 WO B 1
{8, FIVELI M AR R h 4 S i &g 3 1K,

2.5 EdU Qo gnfp g ss  HeM 2.2 TR 40
e, T 48 hJa, #1208 1x10° AN/FLKG 3R T 96 4L
Ferb, BALINA 10 wmol - L™ EAU &5, 78 37 °C 5%
CO, XM TR 3% 6 h )5, 4% 2 B P EEE K F € 45
min, %M EdU 500 & UlBH Bk 7R 225058 JFH 5
mg- L™ DAPI ZL4i/fi% 20 min, 2¢ 0 1S WL,
HE LT G 40 i R kg 15450 200 e, R A G 20 iR B R 4
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TR,
2.6 M B2 FME A B ( senescence-associa-
ted-B-galactosidase, SA-B-Gal ) Y& (045 I 21 ity &
FE IR 2.2 TR 404, T 1048 h 5 #2] 1x10° 4~/
FLEEFR T 96 FLAR, SR IG & A 3. 7% 2 R P AR PBS
[ %€ 5 min, [#5E 22 J5 1 PBS st 3 W, SRJ5fLm
A1 mL B-FZUMEH EF YL ([ 10 wL YLl A+10
pL Z i B+930 pL YLy C+50 L 5-1-4-5-3-1]
WEEL-B-D-2 R (X-Gal ) IFW ], RGBT 37 C.,
5% CO, WFE 8, BB IR, 78 1 AL
T 400 NI IE I g s A B
AR T 5 H 43 LB A SA-B-gal (0%
2.7 ELISA kil RAEH T RE  WEE 2.2 0 F
A LSS 9 NPCs [ W, 48 2.0 5 # R ELISA
PG A R AT HRAE R 45 2 AN Y W
0 A~ F (interleukin, IL)-18. I J& 3K € A F-a
(tumor necrosis factor-ac, TNF-a¢) il IL-10 4 %E [H
(R ZRIRTE N
2.8 WA ZNAE I S T AR 2.2 3
T&LHALFEIS I NPCs, 0. 25% g5 5 111 5 £k, 157 248 i
BOREE R 1x10°4/mL, B 1 mL 4 A B 1 500 r-
min”' B0 10 min, 5% FVE, B 1 mL 40BN 2 mL
PBS, BB, 55 IS IMATIA 1) 70% B 3 4
M4 CidRe, 452 KM PBS VRS 2 Yk, B 100
L AR, A 50 e & RNAase [ P J4, #EOE
30 min J5FH 100 H 4R Mg , 7 4 {0 SR
RWARAE 488 nm ALLT S A A JE Y

£ 6L 4080 T 0 R i T A 2 RS 0 B
4R, A binding buffer &, #R J5 T A Annexin
V-FITC 1 PI, Z i EOCIEE 15 min 5, T4
ASC A 40 3 T K
2.9 qRT-PCR # % 4 % 1 R ¥ (aggrecan ) |
COL2A1 TLR4 } NF-kB mRNA F£IAEH Wk
2.2 Wi N4 4 Ab BUS 19 NPCs, f#i FHl TRIzol 21 Jfd &
RNA , cDNA i8] & #1710 4% 5% & 1L cDNA , LightCy-
cler 480 PE it PCR SO I 56 R A 338, 4% 2
KNS W51 W75 0% 1| ( BigA T AYH
BRI A ), RN 45 4% 56 1 B PCR AR &1
PEAEUEIH ST, EAAR N 95 C ASME 5 min, 95 C A
P£10 5,56 CIB K 10 5,72 °CHEH 20 5,35 DMEH,
WSl GAPDH, 804 7 2R I 2789 ik S0 g6 &
53,

x1 51YF
Table 1  Primer sequences
. 519
HEH JFH1(5'-3") Kb
aggrecan  _[JiF; GTTGTATTCCACTACCGCCCG 21
T TCACACTGCTCATAGCCTGCC 21
COL2A1  Lff: GCCCAACTGGCAAACAAGGAGAC 23
T : GCAGGGCCAGAAGTACCCTGATC 23
NF-kB % CCACAAGACAGAAGCTGAAG 20
TU%: AGATACTATCTGTAAGTGAACC 22
TLR4 % GCCGGA AAGTTATTGTGGTGGT 22
T#: ATGGGTTTTAGGCGCAGAGTTT 22
GAPDH 3% . TCTCTGCTCCTCCCTGTTCT 20
Fiiif: TCCCGTTGATGACCAGCTTC 20

2.10 Western blot il aggrecan . Il Y5 a1 ( col-
lagen type Il alpha 1,COL2A1) TLR4 J NF-«kB &
FIFRIATEDL W 2.2 IO A 4HALBIS 1Y NPCs, R
JHE A PMSF (1 RIPA 24 i 1 $2 U2 i b i
MERESE AR s, BRERIK, UKIE 4T 250
mA HLURE I, P& PVDF, 5% i A5 5 8 =5 36 £ 1]
90 min Ji7 , B¢ PVDF 5% B 1) —PT aggrecan (1 :
1.000) .COL2AT (1 : 1 000) .GAPDH (1 : 2 000) .
IgG(1:1000).CD9(1:1000),.CD63(1 :200),
TSG101(1 : 1 000) . calnexin (1 : 1 000) . NF-kB
(1:1000) . TLR4 (1:1000)4 °Cid M HE, TBST
YE¥ 3 K, EFR 10 min, IIA —PrIlFEPi A [gG(1 :
1000) , 2 FIFE 2 h, B LI ECL A0t 6
WE, T RICMAAR R G T #E178m, H
ImagePro Plus 6. 0 B {4} 85 71 45 AT K B 43138 43
Pra FURN ik i, SCB AT 3 YORCFH4ME
2,11 Sib2=5r 8t F SPSS 22.0 F1 GraphPad
Prism FAHEATGE A0 0T, AT Bt IS4 8 e
22 (wks) RN, 2 HZ IR HCHBCR T o« K, Z2 40 A) Le
BRI R T 22 000G e, Sf e AR « Z I
Bk, P<0.05 AZEEFBAGIAE L,
3 4
3.1 ADSCs-exos 70 B M It NPCs B B 5T
F T /R, ADSCs-exos S5 BRAM IS A LY (1 4T
e, HA ADSCs-exos FoHILFRIRRAE ; 40 K Jo0kr BR 7 43
IR R IRLA2E K/ INTE 100 nm 2247 0 8 & 46 A5 6
ANIMAKIAL 3 A LA . Western blot K 28 b i 25
H L, 45 R B, 5 ADSCs 4H H 38, ADSCs-exos
H CD9.CD63  TSG101 ¥ g # m %3k, H ARk cal-
nexin, NPCs Xf PKH26 Fic & (o7 4 516 A $5% 52
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OSSO B A R B 12 h JE ML E] NPCs Wl AR EE ] PKH26 Fric i2¢ ., LA Fgs SR,
TRERBINIAR , I 7E 20 A% BBl 58 443 A, PBS $REANIMA S BE i AT TS0 W 1,

ADSCs. JEMAIRIFET4IAE; ADSCs-exos. HMiRIFE TSN BA (& 2~6 3 2 [A]) ; A. &5 H F W AEE (TME) K1) ADSCs-exos JEZS ; B. 44K i
BB EE ST AR (NTA) B2 K ADSCs-exos K K/ ; C. Western blot 43 B $ BUZM A H CD9 . CD63 \ TSG101 , calnexin R4 ; D. HAEHE
WECRERZ AN ML (NPCs ) X PKH26 F#iCH ADSCs-exos AYHEHUIE AL

1 ANBMRI Y B S B AR EL

Fig. 1 Isolation, identification and uptake of exosomes

3.2 BT BCS ADSCs-exos X NPCs 15 J1 & BI85 ADSCs-exos GI7J5 ,NPCs H4 55 34 0, 1 7138
B CCK-8 Fl EAU SEH0AG I NPCs 16 gy Je3g ;5 B0k 45 7 B it 3 39 1 50 ADSCs-exos Ak B [
FATEOL, B5 R Won M L TIEH 41, BERIZH NPCs 3 8%, Bkt I 55 ADSCs-exos K& 1EH G, NPCs 1
JIFNYEGE B R SRR A, SRl 25 Tk J1 B EFEHE— 01 WK 2,

TBHP. AT 35 S A (3 4.6 1) s SIEH 4L ™ P<0. 055 SAEH AL A" P<0. 055 5 50 H Bk T 03] 35 (aucubin) 413% ADSCs-exos 41 H
BE¥P<0.05(E 3~6 7)),

B2 A5 A AN 1 BB O (2+s ,n=3)

Fig. 2 Cell viability and proliferation of each group(x+s,n=3)
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3.3  HEMIEHEERS ADSCs-exos Xt NPCs JEIHLL K
MAPE T AN AR S5 R R A TR
4 BRI NPCs 19 G,/ G, WA L) i & i, S 1)
YA ) S S ARG, AR TR s SRR A R,
M FRE S 1 5 ADSCs-exos A7 )5 ,2 2 NPCs

T G/ G, WA LU 5 R AR, S S Am M L 1) . 25 4
T, 20 R 3 S PRI 5 5 B 5 Ok R
ADSCs-exos AbFR H 45, Bk - 3314 5 ADSCs-exos Bk
GYEMIG , G/ G, AN LE Bl — 2D REAIC, S A 1L
(I — L1 AR T 2D AR DA 3,

B3 Mk H A ADSCs-exos IR AN E ST (22s,n=3)

Fig. 3 Aucubin combined with ADSCs-exos reduce cell senescence and apoptosis (x+s, n=3)

3.4 HEIIATETES S ADSCs-exos X %40 NPCs T
S SAB-Gal 455 /s AL TIEH 241, BRI SA-
B-Gal B 20 MU %5 B e G (0,58 i 3 T HACALA [
BB 25 T Mk B 1 B ADSCs-exos 79T ), 2 4

B 4  SA-B-Gal Y64 2H 400 5 E 1500 (545 ,n=3)

NPCs [ SA-B-Gal YLt 4% H S g (6534 R
5 sA kM I 1 5k ADSCs-exos 4B 5, Bk
WS ADSCs-exos WA VEHG , 16 A 7E 4L SA-B-
Gal YLt ffugs B Mgtk —DREIL, WL 4,

Fig.4 SA-B-Gal staining for detection of cell senescence in each group (xts, n=3)

3.5 MR B S ADSCs-exos X NPCs 4 E Kl
T2 ELISA Kz JUARE 48 -+ (IL-18 . TNF-a ) }
PR FF (IL-10) B RIK WO, G5 R BoR, 5IEH 4
Fed Wi TL-18  TNF-o KV 8.3 ), i 1L-10

IR B B SRR g, B 45 TRk S A
8Y ADSCs-exos AT )5 ,2 414008 15 P IL-18  TNF-«
I35 B FRAR, TL-10 7K 34 3 T s Sl 4y
Tk I % ADSCs-exos A0 FR FEHE, Bk BB A
5299



2023 4F 10 H | 4548 55 19 1

uuuuuuuuuuuuuu

Vol. 48, No. 19 | October, 2023

wwwwwwwwwwwwwwwwwwwww

5 ADSCs-exos B G AEH 5, 400 i P Y 1L-18,
TNF-a K- — 5 BEAR, 10 TL-10 7K SF-45 2] i — 25
T, WL 2,

F2 HHMMEEFE LG IL-18 TNF-o J IL-10 7K (x5,
n=3)
Table 2 Levels of IL-18, TNF-a, and IL-10 in cell culture su-
pernatant of each group (x+s, n=3) pg-mL™’
21 31 1L-18 TNF-a IL-10
EH 20.25+2.23  34.27+1.98  20.5412. 04
iR 74.65+5. 67" 88.25+4.57"  9.45+0.94"
aucubin 47.24+3.62% 52.14%3.56% 15.24+1.28%
ADSCs-exos 52.19+3.87% 50.28+3.84% 14.23%1. 147
aucubin+ADSCs-exos  33.26+2. 13%) 41.19x1.67% 18.25+1.99%

L SIEW AR P<0. 05, 51 R4 AP P<0. 05; 5 8 dk -
W4 5% ADSCs-exos 41 HL#>) P<0. 05,

3.6 Bt E A BE A ADSCs-exos X aggrecan .
COL2A1 . TLR4 2 NF-kB  mRNA 520 qRT-PCR %%
RN AT IEH 4, B2 aggrecan Fil COL2A1
mRNA 3k W % F %, i TLR4 & NF-kB ) mRNA
FIR W LI SRR R, B2 TRk I
oY, ADSCs-exos G Y7 J5,2 241 NPCs 1111 aggrecan I
COL2AT mRNA RIA¥ 0.2 BT, i TLR4 [ NF-«xB
[ mRNA I35 TR 5 Hl 4 Tk I
B{ ADSCs-exos AbFE AL, kT AT 5 ADSCs-exos
A VEF 5 , aggrecan Fl COL2A1 /) mRNA %3k ik
—2 [ FF, T TLR4 J NF-kB ) mRNA #ik ik —4
TR, LKL 5,

3.7  BEnt 3B BE A ADSCs-exos X aggrecan .
COL2A1 . TLR4 J: NF-kB ZE M  Western blot 4

K5 B H B4 ADSCs-exos X aggrecan . COL2A1 TLR4 & NF-kB mRNA A0 (x+s,n=3)
Fig. 5 Effects of aucubin combined with ADSCs-exos on the mRNA levels of aggrecan, COL2A1, TLR4, and NF-kB (x+s, n=3)
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Fig. 6 Effects of aucubin combined with ADSCs-exos on the protein expression of aggrecan, COL2A1, TLR4, and NF-kB (x%s, n=3)
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