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(& ZE] H#: Wit AR T (hADSCs) FIA B R R AF 4E 40 (HDFs) K U8 #4 &b 3 {4
(Exo) X 2£4Mki75 S # BOG & AL B R B S0 BB AR T, DR BWIL/E ROCR . ek 439 hADSCs fil
HDFs #1438 Exo, K Western blotting ¥ % 5% , i N hADSCs-Exo 1 HDFs-Exo. ¥ 28 H # R Bl AL
Oy MR IRAE | AR [ VRS Hank s FA SR (HBSS) ], hADSCs-Exo#4l (4 hADSCs-Exo) Al
HDFs-Exo4l ({#45 HDFs-Exo), #2407 H, BRXFREZHAN, H Ay 3 4181 BT 75 58 % kG Al | 4 7
Ja . WS AR B B BR KA TR 28 R BT #E AT B R A B0 T 43, HE Y 60 W52 45 21 AR B Ik 21 21
EIE AR, MW LS (ELISA) kil 45 2k BRUE SR 28U (4 e A~ E (IL)-1B8. IL-6 1
MR R BN F o (TNF-) K, SERF9EGE B PCR (RT-qPCR) %Ml Western blotting e il 45 2H 41 F,
FRALPIIEEA T (Col 1), ER4&BEAR (MMP)-1, MMP-2, MMP-3. MMP-9 fil MMP-13
mRNA K3 R IB K, S 21 2000 2% G (0 bk WA 4 A AR B IR 20 23h Col T Jt i vk i 1 0 it 2F 4
B TEARBEN . &8 : B hADSCs M HDFs 1 4355 1 T0kL 4 2 26 Bk S50 i 4 R 45 0, FLAR
J950~100 nm, CD81, CD63, #YKTEE 170 (HSP70) FIifiE 5 AL 1011 (TSG101) ¥y
ik, FWIN B hADSCs-Exo Ml HDFs-Exo. X B8 4 41 BT 38 Bz O i, R WA st g 4 &85 i
AR B BR A SO™ B, AT LR BHLRE . TR R TIR S, S kA, hADSCs-Exo 41
T LT 0 Bz AT /0 i VR A SO RN A% R R A T, HDFs-Exo 20 #8 5T 300 82 10k 4 40 % 1 1) 0 4 o Bz Bk 4
SUERAIE Gy, XAl bR, BB BROR K S S0 0T 4 W R TR (P<<0.05); SRR R,
hADSCs-Exo 41 1 HDFs-Exo 2 # Bl ik 4% 28056 %7 40 B B BE A% (P<<0.05); 5 hADSCs-Exo 41 Lt
¥, HDFs-Exo 41 # BB Bk 9 8055 HF 40 W W REAIR (P<<0.05) . HE Je Wi gg, B4 41 BRZ ik 20
LU R EERITE W, RO BRI U R AL 4Ly 23K, S5 MRAT, RLWI BRI, SRR
., hADSCs-Exo 41 #l HDFs-Exo 41 #R L Ik 20 20005 22 08 4% ,  H HDFs-Exo 2H # B Ik 41 2136 Je A8 v
WAV JABEONEW, KRS T IEH . ELISAEKI, 55X M2 s, BRI R R Ikl 24U IL-18.
IL-6 Al TNF-a /K00 B m (P<<0.05); SEAIZ 4, hADSCs-Exo 21 fl HDFs-Exo 21 # U fik
LU IL-18, 1L-6 & TNF-a /KXW B ML (P<<0.05); 5 hADSCs-Exo4l %, HDFs-Exo 41 #f
B R ZH b TL-18. TL-6 Fl TNF-o 7K V- ¥ B 2 f A% (P<<0.05) . RT-qPCR % Hl Western blotting
R, 5% R4 b, AR ZH AR R 41 40 Col T mRNA FIZE F1 kK 4 W B R (P<<0.05),
MMP-1, MMP-2, MMP-3, MMP-9 fil MMP-13 mRNA K& & (4 5K 87w (P<0.05); 5
RERLZH %S, hADSCs-Exo 21 FI HDFs-Exo ZH# Bl Bk 41 21 Col T mRNA K8 3R kK7 2 8 2 7
B (P<<0.05), MMP-1, MMP-2, MMP-3, MMP-9 il MMP-13 mRNA & & [ 3¢ 1k /K F 2 0 i F A%
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(P<<0.05); 5 hADSCs-Exo#l H %, HDFs-Exo 41 #f B 44U H Col T mRNA HIE H %k K3
BT E (P<0.05), MMP-1, MMP-2, MMP-3, MMP-9 il MMP-13 mRNA & % 4 3 ik K 1y
WY AR (P<<0.05). R 2 b2 e ok WA, 55 A b, 0780 2 AR BRBZ ok 21 2 D o 2
M BREFEE T LA Col | Yo BE ¥ U] w55 ; SRIAAL b4, hADSCs-Exo 20 #l HDFs-Exo ZH#
W R A R JRAMEA 1R Col T Y msREY IR, 5 hADSCs-Exo 0 L%, HDFs-
Exo 404 B R 2 b s e 5 1 . ST 4EE 1 1 Col [ Je s %, 453 : hADSCs 1 HDFs 2k 5
) Exo ¥ 28 72k i S 4 RO &40 B Ik 4 s 2 A P B B CEE ], H HDEs & A9 Exo /E FHRCR 2L T
hADSCs 3k i) Exo.

[Em] A4, ANERZRL 440, shmid; Seih; e fkatar

[hE4ES]  R751; R622.9 [XHEtREB] A

Improvement effect of exosomes derived from human
adipose-derived stem cells and human dermal fibroblasts on
ultraviolet-induced photoaging skin wrinkles in nude mice

DILIXTATI- Dilidaer, JIA Lin
(Medical Plastic Surgery Center, First Affiliated Hospital, Xinjiang Medical University,
Urumqi 830000, China)

ABSTRACT Obijective: To discuss the improvement effect of exosomes (Exo) derived from human
adipose-derived stem cells (hADSCs) and human dermal fibroblasts (HDFs) on ultraviolet-induced skin
wrinkles in photoaged nude mice, and to clarify its effect. Methods: The Exo were isolated from hADSCs
and HDFs, respectively, and identified by Western blotting method, designated as hADSCs-Exo and
HDFs-Exo. Twenty-eight nude mice were randomly divided into control group, model group [injected
with Hank’ s balanced salt solution (HBSS) ], hADSCs-Exo group (injected with hADSCs-Exo) , and
HDFs-Exo group (injected with HDFs-Exo) , and there were 7 mice in each group. Except for control
group, the other three groups were used to establish a photoaging model on the dorsal skin. After 4 weeks,
the gross morphological changes of dorsal skin of the nude mice in various groups were observed, and the
wrinkle severity scores were evaluated ; HE staining was used to observe the pathomorphology of skin tissue
of the nude mice in various groups; ELISA was used to detect the levels of interleukin (1L.)-18, IL.-6, and
tumor necrosis factor a (TNF-«) in skin tissue of the nude mice in various groups. Real-time fluorescence
quantitative PCR (RT-qPCR) and Western blotting method were used to detect the expression levels of
collagen I (Col I ), matrix metalloproteinase (MMP) -1, MMP-2, MMP-3, MMP-9, and MMP-13
mRNA and protein in skin tissue of the nude mice in various groups; immunohistochemical staining was
used to observe the protein expression of Col I , tropoelastin, and fibrillin-1 in skin tissue of the nude mice
in various groups. Results: The particles isolated from hADSCs and HDF's exhibited typical vesicle-like
structures with diameters of 50—100 nm, and highly expressed CD81, CD63, heat shock protein 70
(HSP70) , and tumor susceptibility gene 101 protein (TSG101) , indicating successful isolation of
hADSCs-Exo and HDFs-Exo. The dorsal skin of the nude mice in control group was smooth without
looseness or wrinkles, while severe wrinkles, rough epidermis, dryness, and pigmentation were observed
in model group. Compared with model group, the dorsal skin of the nude mice in hADSCs-Exo group
showed fewer deep wrinkles and mild looseness, whereas the wrinkles in HDFs-Exo group were
significantly alleviated compared with control group, the wrinkle severity score in model group was

significantly increased (P<C0.05), compared with model group, the wrinkle severity socres of the mice
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in hADSCs-Exo and HDFs-Exo groups were significantly decreased (P<C0.05). Compared with
hADSCs-Exo group, the wrinkle severity score of the mice in HDFs-Exo group was decreased (P<Z0.05).
The HE staining results showed that clear skin tissue stratification and thin epidermis in control group,
while disordered structure, loose arrangement, and thickened epidermis were observed in model group.
Compared with model group, the skin lesions in hADSCs-Exo and HDFs-Exo groups were alleviated, with
thinner epidermis, clearer stratification, and normalized structure in HDFs-Exo group. The ELISA results
showed that compared with control group, the levels of IL-18, IL-6, and TNF-a in skin tissue of the mice
in model group were significantly increased (P<Z0.05), and compared with model group, the levels of
16-13, IL-6, and TNF- «a in skin tissue of the mice in hADSCs-Exo and HDFs-Exo groups were
significantly decreased (P<Z0.05). Compared with hRADSCs-Exo group, the levels of 1L-13, IL-6, and
TNF-« in skin tissue of the mice in HDFs-Exo group were decreased (P<C0.05). The RT-qPCR and
Western blotting results showed that compared with control group, the expression levels of Col I mRNA
and protein in skin tissue of the mice in model group were significantly decreased (P<Z0.05) , while the
levels of MMP-1, MMP-2, MMP-3, MMP-9, and MMP-13 were significantly increased (P<C0.05).
Compared with model group, the expression levels of Col I in skin tissue of the mice in hADSCs-Exo and
HDFs-Exo groups were significantly increased (P<C0. 05), while the levels of MMP-1, MMP-2, MMP-3,
MMP-9, and MMP-13 were significantly decreased (P<C0.05). Compared with hADSCs-Exo group, the
expression levels of Col | in skin tissue of the mice in HDFs-Exo group were increased (P<C0.05), while
the levels of MMP-1, MMP-2, MMP-3, MMP-9, and MMP-13 were further decreased (P<C0.05). The
immunohistochemical staining results showed that compared with control group the staining intensities of
tropoelastin, fibrillin-1, and Col I in skin tissue of the mice in model group were significantly weakened,
and compared with model group, the staining intensities of tropoelastin, fibrillin-1, and Col I in hADSCs-
Exo and HDFs-Exo groups were enhanced. Compared with hADSCs-Exo group, the staining intensities in
HDFs-Exo group were stronger. Conclusion: The Exo derived from hADSCs and HDFs significantly
improve ultraviolet-induced skin wrinkles in the photoaged nude mice, with HDFs-Exo exhibiting superior
effects compared with hADSCs-Exo.

KEYWORDS Human adipose-derived stem cells; Human dermal fibroblasts; Exosomes; Photoaging;
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fibroblasts, HDFs) J& Kz Jik 5 Bz 21 41 v i) 3 2 48
M, AR A FE MR IR A (collagen, Col) Fl1
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1.1 2BsHh. @ . TE2XANFHNE 28H
BALB/c# B, SPF#, HMetE, 68, WA &R
BERLRK YL, LS ARV RIE Y
SCXK () 2022-0002, F7 A 525 2h ¥ i Wi M 1)
F& 1A G iR E X% . hADSCs 1 HDFs (32 [H
Sciencell 24 ®) ) o Jf 4+ 1L ¥ (fetal bovine serum,
FBS) (Li#gHRMAY A ), DMEM R f 5k (€
[ Gibco A #]), Exo#2HUa7 & (i WY 2
Al), RIPAEAZMWK (b2 ey an),
ECLIAHIM (st A=Y AW, A4iiEgn =R
IL) -18. IL-6. Ji % I8 3 1 7 «
(tumor necrosis factor-a, TNF-a) i B¢ 5 528 W% Fff
5 (enzyme linked immunosorbent assay, ELISA)
R i) & (Jb st RS A= ) 28 W), TRIzol i 7
(3£ [ Sigma A 7)), Sz e 5%l ) & A SE I 52 O E
# PCR (real-time fluorescence quantitative PCR,
RT-qPCR) & (b RE LAY AH), HE G
@R & . DABY @ fh v i (db b2 4
WA AT, HifkCD8l, CD63, #AkFH H 70
(heat shock protein 70, HSP70) . M 5 JBIL A 101
H H
TSG101) . Col I | 2 it & J& & H B (matrix
metalloprotease, MMP) -1, MMP-2, MMP-3,
MMP-9 #l MMP-13 (3¢ [& Abmart 28 &) ) , i &
B-actin (& [E Abcam A A ), B4R J5 M 4 RN
FYEE A 1 (FH Proteintech A A ) . BPN-50CH 1%
A (Rl HA AU ARAE), ZetaView 4
oK R BR B 4y BT AL (18 [ Particle Metrix 24 Al ) ,
BV-2 3 B KA (R REYFRHLA A,
Tanon 5200 b2 & 6AL (B RBERHEARA ),
CKX53 ffl # St % M 8 ( H A Nikon 24 7 ) ,
Infinite F50 M b5 X (Fi + Tecan 22 ®l ), CFX96
RT-qPCRAY (3£ [ Bio-Rad A H]).
1.2 hADSCs # HDFs % /& Exo # # R & % =&
hADSCs fl HDFs 43 Ji| & T & 10% FBS i
DMEM K g8k, 37 °C. 5%CO, 18 3741 1%
IR, RS B4 80% M AT A R . ¥
hADSCs #l HDFs i I % % 73 ) Wi 4 T 8 0 4
4 500 remin B 0> 15 min, 2 B b3 8T A 58 40

(interleukin,

(tumor susceptibility gene 101 protein,

2, FELL12 000 remin ' B0 20 min, B EE R
AR o B B CE T E L, IUEXo
B A A LW, WieiRA, 4 CiE g,
W H, 12000 r-min ' &0 60 min, 3% LiE, FKE
TUUE, WH Exo fA7F I B HEULIE, K18 ExoiF
W, PRAFT —20 CHE . #7819 hADSCs #
HDFs >k B Exo i WM T b, EiR§FERT
10 min, W& TS5 Bk, T 120 v m i gL
5min, THEBAT TR, 5 HL B UGS I
K FH 0 K ORI 25 0 B SO0 5 Exo BRI 4 A, it
FHARUE SR AT A U, T S8 MR Exo #F
i EAT B ML AE o Exo fF HUEE T 52 30 L8 i) 002
FEWAR 45 M, B 24 30~150 nm, ik CDS8I1,
CD63, HSP70 Ml TSG101 %45 & K i 1 .

1.3 Western blotting % # @ Exo #& & & & CDS81.
CD63.HSP70 4= TSG101 &k ¥ A ¥ # f RIPA
BEHAMBMAZE0Hh, BB EH. BEA
5 Buffer & Wi iR =), ¥ 10 min, REZME Y
B AR MEAESE RIS, IR
PVDF B [, PR B3 A 5% WG ks v, =5 R Ak
H1lh, 4 CHFIBESWHBERE MR RME—pit
BT 4CHE IR, Exo kil i A — HT 4 5
J9 CD81 (1:1000), CD63 (1:1000), HSP70
(1:1000), TSG101 (1:1000), 05 kR
JER =H (1:1000) FTEEFBKEE2h, ECL &
%, WS H WIS, A5 5 BE R R W] 4R
F R IR 5

1.4 BRAKBREENBERGHER SELE N
28 HARRBEAL Yl 44, BRAL7 1, 2 510 % gl
FERIL] . hADSCs-Exo 4l HIHDFs-Exo4l. BEXtHE4
Ab, A 3B R E T T RO AT,
BB FHl R e, BREETFHS5 cm X5 em @,
A FB A P B A T AR R A/ A1 BE R i
(minimal erythema dose, MED) >/ 150 mJ+ (cm X cm) ',
i ] 4 2% ;1 Ah 22 41 26 (ultraviolet radiation b, UVB)
JT [TL20W/12RS; %44 B (290~320 nm) |
MG E, MR ew, 6. XA HRETA
[F) fg b B8, FEAYZH FH 0.5 mL Hank’ s “F £ £ 7 &
(Hank’s balanced salt solution, HBSS) 5 Z#E
50 B2 ik 4 20 5 hADSCs-Exo 41 # B 0.5 mL
ADSCs-Exos (¥ k20 mg-L ") 4 E4E R
W Wk 4k 8r ;. HDFs-Exo 4 # B 0.5 mL
HDFs-Exo (YK 20 mg-L ") 1 5 2 # B35 %
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Fe RS s o SR M N, A4S
P i A48 R o A B 5% 3l ) S 6 3 ok A B 48 B 2 B
SR AR E (RS . 20230315-09)
1.5 BABRKFHREABKRAY SRR &S
FHF5 B H RGO R I R RO BL, Hh
PR RIS I . M TR A SOR R M O B SR
fiE, FRUIBAV LT o BB AT, R 4% 414 B 5
B RAA IR, IR S E Sk [9] ik, xR
JOR 4 B0 S R AEAT VRS 2 04%, BER b Ok 0 5 Al /N
145, Kk Bl W/l m ik g s 245, K¢
Jik B R B MRS A S s 348, R B KR
FOHLBS A a0, HAFZAFTE . Va5 R BME .
1.6 HEZXER KL URAABRALKEHL S A
W RERRERAL, HAPEFRDEE, &
5y WK FNER, RS, wﬁmiwﬁ5m1
JEREMHA Y . AU ks oK, 4T HE 3¢
@,%%ﬁﬂﬁ%%%ﬁﬁ,%éﬁm¢@Whﬁ
R, 6t BB AR I R IR .
1.7 ELISA # # 2] & 448 & & Bk 22 % F 1L-18.
IL-6 #= TNF-a K -F 76 J ik 20 2L rb i A3 & 0 R
iR wp ¥ (phosphate buffer saline, PBS), # %
FEASCR H 3843 29 3% , 2 500 remin "0 10 min, Y&
4 I, SR ELISA ¥ A6 45 21 41 Bz bk 20 41
FIL-18. IL-6 1 TNF-a /K ¥, Fi B350 & U6 B
PR, mlbruEfi 4, THE & A T K
1.8 RT-qPCR&#a| & 204% K & B2 ¥ Col 1 |
MMP-1, MMP-2, MMP-3, MMP-9 # MMP-13
mRNA & X KPR B K 41 887 5 & T
BELAE T, A TRIzol 40213, %mﬁmm
B 4 i eDNA L #% B8 RT-qPCR §™ 87 38 57 & Ui
WA 44, B W§,MQE,TMﬁLmE

&, WHESLHACHE, RA2 BRIt FEHMER
mRNA £ILKF-. 519750 1,

1.9 Western blotting 3 # 3| & 48 /s & Rk 4 8
% ColT. MMP-1, MMP-2, MMP-3, MMP-9 #=
MMP-13%& & &2 K-F B ff RIPA B8 1 24
WA 2 RA L, B . B k4 206 T
W B9 — B4 9 Col T (1 :1000), MMP-1
(1:1000) , MMP-2 (1:1 000) . MMP-3 (1:1 000)
MMP-9(1:500) il MMP-13(1:500) . % H] Image J
A AT A K BEEAE, DA B-actinfE I IN S, 1T
HHMEARBIKT., BREAREKE=HNE
I 2R R BEAEL/ N 2 8 1 2T IR B

1.10 %@L FFEETHMNEHERR RN
TREXEES RAEZGIMCol | £EAHR
W Bz R A1 206 ) R s 20K, Jin 3% HLO, B %)
R, EHEIFE 10min, & T PBSZE il iz, %
WrromBPEE SR, FH10% B IR s,
HEE 10 mine WA RS —$0, 37 CHEH 2 h,

PBS 2% by v vk, O E E AR XA id L,
37 CI%E 20 min, PBS 2 hik whosk, M i & Ak

Yy B bRACE RO R TAEW, 37 CI¥E 20 min,
PBS Z thi ¥E %, IMADAB B aH 865, A¥K
KSR, TRAKE R Y, BAGEN], A i
R, 1t WA TR REREE

111 %3t %24 R SPSS 23. 048 i k17
i3t 2% M1, GraphPad Prism 8. 0 % {1 4 i & 1% .
25 AR BT 0 B IR A A T oy, 45 AL B TR 4L
U TL-1B, TL-6 1 TNF-a /K F, 4% 20 4 B Ik 41
ZifCol [ . MMP-1, MMP-2, MMP-3, MMP-9#
MMP-13 mRNA J 4 H 3R 3k K- 455 6 B850 i
PLats R o 22 20 i) B AR 24 80 b 5 SR B I R

PHREF . 95°C, 10 min A, M3 1K Z00r, dEEEAR BN M HBCR ] LSD-r K 5 .
95°C., 10s, 60°C, 30s, TEHR 40K, REEIE it il PIP<<0.05 25 Ageit# i X
x£1 BESIWF]
Tab. 1 Primer sequences of genes

Gene Forward primer(5'—3") Reverse primer(5'—3')

Col T CCAGCCGCAAAGAGTCTACA GGGTCCCTCGACTCCTACAT
MMP-1 AGCTATGAAGAAGCCCAGGTG TCCTCATTGTTGTCGGTCCA
MMP-2 TTTCCGCTGCATCCAGACTT GGGAACTTGATGATGGGCGA
MMP-3 TGCATGACAGTGCAAGGGAT TGTCTTGGCAAATCCGGTGT
MMP-9 GAGAAGGGTTCAGGTGGCAA ACTCAGAGCAGTCAAGGGAC
MMP-13 ACAGTTGACAGGCTCCGAGA AAAAGCGTGTGCCAGAAGAC

B-actin ACGATATCGCTGCGCTGG

CACGGTTGGCCTTAGGGTTC
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2.1 hADSCs #e HDFs %k & Exo %% i L 5%
WA LE BB R .t hADSCs flHDFs Hh 3 55 4 ks
Py 3 2 B Ny SR (g WL R IR 254, ELAR Ol 50~
100 nm, Exo#ric & 1 CD81, CD63, HSP70 I
TSG101 ¥ 5 & £k, KW T4 2 hADSCs
HDFs % ¥ /) Exo, 4 %l ic & hADSCs-Exo
HDFs-Exo, WL 1~3,

2.2 BURAFFEABKRETYSEA I KK ER
FHRS AR B A O, AR WA b ER
s B RR R R R A g™ i, R LR O
B TR ORI SER R,
hADSCs-Exo 241 # U # K ik A /b 1 T 4 S0Fn % B2
R, HDFs-Exo 418 BT 38 52 ik 4% 20 iR B 1
WA . X IR b, IR ZH AR R K 4 B0 R
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Fig. 1
electron microscope( % 20 000)

Morphology of Exo observed by transmission

MBI (P<K0.05) 5 5B R A M #,
hADSCs-Exo 20 Fll HDFs-Exo 2H # 5 Jb 4 20 45 2%
TE4F ¥ 00 A% (P<<0.05); 5 hADSCs-Exo 4
Fb#, HDFs-Exo 41 # B Ez Bk 46 20 55 9007 53 W1 5l
i (P<<0.05). WL 4F15,
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Fig. 2 Diameter of Exo analyzed by nanoparticle tracking analyzer
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A:hADSCs(Lane 1: hADSCs-Exo; Lane 2: hADSCs) ; B:HDFs(Lane 1: HDFs-Exo; Lane 2: HDFs).
B3 Western blotting 34 W hADSCs Fl HDFs H' Exo #5 & 2 H 3235 HL K B
Fig.3 Electrophoregram of expressions of Exo marker proteins in hADSCs and HDF's detected by Western blotting method

2.3 BURIABKERBEHBESEA XHAH
BRIk 4 453 2 S5 M T O, R R s BT A B R
FERRA B EEEL, S5, REBME, 5
B4 %, hADSCs-Exo 20 Fl HDFs-Exo 41 #
B R 2L A8 D8 %, H HDFs-Exo 41 # Bz ik 21 40

TR, MBS EREW, KRBT E
o WA 6.

2.4 HRRAKKMALEFIL-1B.1L-6F TNF-a &
T SXFRRAl R, BRLZ AR B TR 4 4 TL-18,
IL-6 il TNF-a K V200 8 7+ 5 (P<<0.05); 5
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Red circle represented damaged skin area.A: Control group; B: Model group; C: hADSCs-Exo group; D: HDFs-Exo group.
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Fig.4 Morphology of back skin of nude mice in various groups

Skin wrinkle score
o
T

N N o o
© N 5 n
Go& @o ijﬁ) Q‘o’@
?9% L
A

"'P<<0.05 compared with control group; “P<0.05 compared with
model group; “P<C0.05 compared with hADSCs-Exo group.
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Fig. 5 Skin wrinkle severity scores of nude mice in

various groups
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A': Control group; B: Model group; C: hADSCs-Exo group; D: HDFs-Exo group.
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Fig. 6 Pathomorphology of skin tissue of nude mice in various groups(HE)
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Tab.2 Levels of IL-18, IL-6, and TNF-a in skin tissue of nude mice in various groups [n=6, x5, 0,/(ng-L™")]

Group IL-18 IL-6 TNF-a
Control 76.54+7.98 86.7348.70 34.6043.55
Model 116.83412.75" 164.14416.73 124.34413.17
hADSCs-Exo 97.3049.93 130.28413.52° 84.5648.66"
HDFs-Exo 84.59+8.614" 103.69+11.56~" 65.6246.32°"

"P<C0.05 compared with control group; “P<C0.05 compared with model group; “P<<0.05 compared with hADSCs-Exo group.
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Tab. 3 Expression levels of Col 1 , MMP-1, MMP-2, MMP-3, MMP-9, and MMP-13 mRNA in skin tissue of nude mice in

various groups (n=6, x%s)
Group Col T MMP-1 MMP-2 MMP-3 MMP-9 MMP-13
Control 1.0040.10 1.0040.09 1.0040.12 1.0040.11 1.0040.09 1.0040.12
Model 0.2340.03" 3.6974-0.38" 3.1140.32° 4.2340.44" 3.37+0.34" 2.99+0.31"
hADSCs-Exo 0.6240.05" 3.04+0.28 2.87+0.29~ 2.73+0.28~ 2.9340.30% 2.23+0.24>
HDFs-Exo 0.80+0.09"" 1.5940.174% 2.20+0.24"" 1.9740.20%" 2.114+0.23"" 1.3840.15%"

"P<C0.05 compared with control group; “P<C0.05 compared with model group; “P<<0.05 compared with hADSCs-Exo group.
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Lane 1: Control group;Lane 2: Model group;Lane 3: hADSCs-
Exo group;Lane 4: HDFs-Exo group.
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Fig.7 Electrophoregram of expressions of Col ],
MMP-1, MMP-2, MMP-3, MMP-9, and MMP-13

proteins in skin tissue of nude mice in various groups
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Tab. 4 Expression levels of Col I , MMP-1, MMP-2, MMP-3, MMP-9, and MMP-13 proteins in skin tissue of nude mice in

various groups (n=6, x+s)
Group Col 1 MMP-1 MMP-2 MMP-3 MMP-9 MMP-13
Control 0.9940.10 1.12£0.09 1.11£0.11 0.9940.10 1.030.09 1.000.12
Model 0.24+0.02" 2.9240.31" 4194043 4.3140.45" 4.65+0.48" 5.094-0.52"
hADSCs-Exo 0.39+0.04" 2.434+0.25" 3.634+0.37" 2.72+0.28" 3.5240.37" 4.40+0.46"
HDFs-Exo 0.60+0.07°% 1.76+0.17°" 2.60+0.27°% 1.50+0.16°7 2.3440.25"" 3.3140.35"

"P<<0.05 compared with control group; “P<<0.05 compared with model group; *P<<0.05 compared with hADSCs-Exo group.
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Fig. 8 Expressions of tropoelastin, fibrillin-1, and Col I in skin tissue of nude mice in various groups

(Immunohistochemistry)
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