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(BE] BB BT BT R 785 T 240 Ok 5 40 /& (hUC-MSC-exo ) Xt % B B 5 Mk B 41 J 1t 24 4%
E W0 MR B L KA SR I R - R R e . AR A3 SRR AR Rl ST B T 40 i (hUC-MSCs ) I %5, il
FH R B B0 15 0 B Al Ak AP MRS, 3 3 Pl 0 BB T SR A A AR T 285 R L A% 43 AT Y ], Western blot 323 46 ) 2% THI
FestEE O, NIRRT R OR 6 NS In R4 D 1 R A BRI T IR A 20, 4] 3 K. T IRBI R 4
SEAE B S v T IR AL AT 8 SR TE IR ZH 4R, SR SOt i PCR R B G 4 i AH OG JE R mRNA fiy 3%
ik o TEMARSL B hUC-MSC-exo B #4525 TR M W 1R £6 22 v (PBS) 5 2 G iH MR E B¢ 240 1t 300380 1) 1 MR A5 284 4 4
JE I 54 A% 20 i (PBMCs ) 205 37, 5280 43 4 PBS X BB 41 Fl hUC-MSC-exo 41,48 h J5 i £ PBMCs, SZ it 9% 6 &
i PCR Kl B w3 4 i 2 B 3 1 SO A DG4 L I F- mRNA iy 3R35, 4R hUC-MSCs H A5 MSCs 1 %o 35 % BRI
B A R P L B T MR R W8] I hUC-MSC-exo g B4R 30~ 100 nm iy 55 1tk /N 3% 340, AT 223K
RSk 3 CD9,CD63 F1 CD81, TIRA B A JRAH b, M1 BIE WA i LB 4> F - A S
2(NOS2) mRNA LA K # 4 F 5 98 IR FE o (TNF-o) | (1 40 B A R - 18 (IL-1B) mRNA A %) 58 3% & 43 51 K
3.06+1.00.,2. 77+0. 72 F1 1. 30+0. 08 , & 1F 3 %f B ZH Y 1. 00+0. 03 1. 01+0. 02 1 1. 01+0. 01 B & F| & , M2 #4
Bl 20 32 804 FAS & R 1 (Argl) . CD206 mRNA L) &% $t % B T IL-10 mRNA A % 3¢ i & 4% 3 A
0.55+0.07.0. 60=0. 13 1 0. 65+0. 14 %5 1F 3 X B 419 1. 00£0. 00, 1. 00+0. 00 F1 1. 01+0. 01 H I F A% , 25 34
G2 X (¥ P<0.05) . FEMS) , hUC-MSC-exo 41 PBMCs Ht M1 %I |5 I 41 ffig 36 7 43 F NOS2 mRNA D) J
R T TNF-o IL-18 mRNA i X% ik &40 5 4 0.59+0.08.,0.56+0.07 F1 0.47+0.04, % PBS X} & 4 /)
0.98+0.03 1. 03+0. 11 F1 1. 00+0. 08 B g &A%, 22 B A ST 28 X (¥ P<0.05) ; M2 7 5 I 41 Jfa 2 750 4 F
Argl .CD206 mRNA D K #i % [ F TGF-B . 1L-10, 1L.-4 mRNA A XF 32 35 & 48 %] &y 2.13+£0.28,1.32+0.03,
1.53+0.20.,1.47+0.08 f1 1.51+0. 16, % PBS X HZ{ 1y 1.10+0.17,1.01£0.06,1.05+0.10,0.98+0.03 FI
1.01+0.03 By B Jh 5, 22 R A G it 2¢ 8 L (4 P<0.05) .  £5if  hUC-MSC-exo ] 755 1 [ & o i 1 T IR 4
Je A B I 40 v 0 4 M M2 SR BN AL 0 ] W A0 AR DG PR R TNF-o TL-18 433, [ i 7 i 40 8
T IL-10 #1 TGF-B K ik, HA MIH] 5% S v Y BE
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[ Abstract] Objective To investigate the effect of human umbilical cord mesenchymal stem cells derived
exosomes (hUC-MSC-exo) on the phenotype of peripheral blood macrophages from rabbit autoimmune dry eye and the

expression of related cytokines. Methods The hUC-MSCs were isolated and characterized. Exosomes derived from
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hUC-MSCs were extracted by ultracentrifugation and observed directly using electronic microscopy. Specific markers of
exosomes were analyzed by Western blot. Six rabbits were randomly divided into the normal control group and the dry
eye group by using the random number table method,3 rabbits for each group. Rabbit model of autoimmune dry eye
was established in the dry eye group, and the lacrimal glands were collected for quantitative real-time PCR
(qRT-PCR) at the 8th week. In vitro,activated peripheral blood mononuclear cells (PBMCs) from rabbit autoimmune
dry eye model were incubated with hUC-MSC-exo or phosphate buffered saline ( PBS). After 48 hours, cells from the
hUC-MSC-exo group and the PBS control group were collected. The mRNA expression levels of related cytokine genes
and subpopulation-related marker genes in macrophages were quantified by qRT-PCR. The use and care of the animals
complied with Regulations for the Administration of Affair Concerning Experimental Animals by State Science and
Technology Commission. This study protocol was approved by Ethic Committee of Tianjin Medical University Eye
Hospital ( No. TJYY20181217001 ). Written informed consent was obtained from each family before obtaining
umbilical cord. Results  Exosomes derived from hUC-MSCs had typical morphology and specific markers.
qRT-PCR results showed that, the relative expression quantity of M1 macrophages phenotypic molecular nitric oxide
synthase 2 ( NOS2) mRNA and inflammatory factor tumor necrosis factor-a ( TNF-a ), interleukin-1g8 ( IL-18)
mRNA in the lachrymal organization in the dry eye model group was significantly higher than those in the normal
control group (3.06+1.00 »s. 1.00+0.03,2.77+0.72 »s. 1.01+0.02 and 1.30+0.08 w»s. 1.01 +0.01,
respectively) , the relative expression quantity of M2 macrophages phenotypic molecular arginase 1 ( Argl), CD206
and IL-10 mRNA in the lachrymal organization in the dry eye model group was significantly lower than those in the
normal control group (0.55+0.07 vs. 1.00+0.00,0.60+0.13 vs. 1.00+0.00,0.65+0.14 vs. 1.01x0.01,
respectively) , with significant differences between them (all at P<0. 05). In vitro, the relative expression quantity of
M1 macrophages phenotypic molecular NOS2 mRNA and inflammatory factor TNF-a, IL-18 mRNA in PBMCs in the
hUC-MSC-exo group was significantly lower than those in the PBS control group (0.59+0. 08 vs. 0. 98+0. 03,0. 56+0. 07 vs.
1.03+0.11,0.47+0.04 vs. 1.00+0.08) (all at P<0.05) ;the relative expression quantity of M2 macrophages
phenotypic molecular Argl ,CD206 mRNA and anti-inflammatory cytokine TGF-B,1L-10 and IL-4 mRNA in PBMCs
in the hUC-MSC-exo group was significantly higher than those in the PBS control group (2. 13+0.28 vs. 1.10+0. 17,
1.32£0.03 vs. 1.01£0.06,1.53+0.20 vs. 1.05+0.10,1.47+0.08 vs. 0.98+0.03,1.51+0. 16 vs. 1.01£0.03),
with significant differences between them (all at P<0.05). Conclusions hUC-MSC-exo can polarize peripheral
blood macrophages toward immune-suppressive M2-like phenotype, inhibit the production of pro-inflammatory
cytokines TNF-a and IL-18,and meanwhile increase the expression of anti-inflammatory factors IL-10 and TGF-.

[Key words] Umbilical cord mesenchymal stem cells; Exosomes; Macrophages; Cytokines; Autoimmune
dry eye
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[7] 75 J5i T 4l i3 ( mesenchymal stem cells, MSCs) f&
—REP R ZORE N Z R T A, ) 2 A4 TR B
NN SRS A DN BT S NS L W SR (AR N
B AL 5 A0 B L TE R SRR 8 AT R AR
Ak Ay R A0 L B I A0 R AT M S AR R
MSCs 7E 4 VB S i 2 OR3P FTMIRE G T , 52 He e
I 7 T3 e 3 B R A T B, MSCs 1) A 22 94 5 1
FH 32 B2 it 5 2 b 9 A i AR B AR R SE B, AU
T 9k B 40 A B 3k B8 200 1 L W 4 i . R R 4 A R
SR AN 1 200 T L 0 R 4
R B 22 1 BIF 58 IE WY, MSCs B 17 8 3 200 i 17 7 49 46 fi
Hb, F BT 55 53 WA JH 43 0 T A0 e IR B

20 M A0 30 25 4 A 2 T B L D A BT A0 R
VB 1R A WA ( mesenchymal stem cells derived exosomes,
MSC-exo) J& — Fl 44 K % ( H 4% 30 ~ 100 nm ) {1 4f Jifg 41
P, 5 2RI REME AR W) 4 7 (R BT mRNA /)
RNA) ,E A8 i) 40 1 i) 45 8 4% 34 ) o1, 764 € BREE
RS ADL B 28 40 18 A W 5 1, 1Y 22 o 5 400 M 10
G g8 BONEIE M BLAE T b AN Bk A0 DL R A
YA A6 I A A S BT 40 M (human umbilical
cord mesenchymal stem cells, hUC-MSCs) [ BUbf J7 {8 |
1 A= BE 7 58 LA BN V5 S A B ) A5 I a5 38 W R Oy
9 F 40 M R UR L A IR A ) S8 R T 40 R A S

{& ( human umbilical cord mesenchymal stem cells
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derived exosomes, hUC-MSC-exo) B g IE 32 H.A 5 H
2RI S e T e BE R R LSS Rk B B
FEPEPRG , A0 E B G e A R AR R P
R APERT e B Sy R R e Y L TR S
fiE ( Sjogren”s syndrome, SS) J& —F 12 ¥E RSk A &
PEE PR, AR SR LR Y N YE R Oy S A G 1
PR K B 20 3R 0, S SR BN L MRS T sS
JB TR B AR TR A > " B o
FES RN, B WE A0 AR SS 1 & BL ] T 2
@ e Ah 1 2 I R A A N Y A 1 o
RIERBEVEVE 1M H AT hUC-MSC-exo X 5 I% 41 i
F14 e 58 T 45 1 o S IR . AR R g R LA y BT R R
S 3k 0 S TH R b B A0 AR A SN B 1 A SN I 96K B 40
B AL S I BR B L 3 35) hUC-MSC-exo Xf % H £ 42
92 P T HR A0 ) It PR A s A4 i 8 TR L2 e A 5% 41 it PR 5
TR,

1 HREH%

L1 b
11,1 25 sh¥y 16 8% 2% £ R TG IR 5 J80 47 38 v
2 MEE R AR 6 (b 4 F] 42 52 50 3 B R AR
A FPEHE) KTy 3.4 ~4.0 kg, NEHIBEALECT R
Pf 6 HSCI S BE B4y o 1E B X B4 AT IR AR 2
B 3 Ho S25 S W) Y AT AR IR A [ KRR HOR
AT (S50 s WA AR ) o ARBEIR T R &
KR K7 IRBEBE Be /e 3 Z2 01 2o it (3t 305
TJYY20181217001) ,
1.1.2 FHERHF LiULs  /DEPT A CDI CD63 ,CD8I
FBATEREGUIR (SEIE Abcam 23] s/ AT B-actin HLik
(AL RS AR HARA R A H) s HRP AR5 B4 /)
B TgG P (L[ CST 22w ) 5 ik T2 40 M 70 v ¥k (36
GE /A7) ; RNA #2855 Trizol ( 2 [E Invivogen 2\ ) ) ;
SYBR Green 2 fi% Master Mix ., 30 5 % & # & ( £
Thermo 73] ) ; I1#Y Jii¢ )52 i . DMEM K % 5k  RPMI-1640
Bige 5k \DMEM/F12 85 3% 56 if 4 1% (3¢ [ Gibeo 22
] ) ;Ficoll # JHIZL O PEZ 4L S(E[H Sigma 24 H] ) ;BCA
FpEs A& (bR L A RAA).
7900HTFAST real-time PCR {¥ (&% FE . A4 R 5t
5 LA BR AT ) s BXS3 BIyGA% Bt ( H A Olympus
I s BioSpectrum 410 BEBHAZIX ([ UVP 247]) .
1.2 F¥:
1.2.1 hUC-MSCs Wy s 5% A% 55 m A A &
2B S R B A e, BOR T e B 7 i LIS 8
HR M AE 75 XUHT ) W 1R £8 22 #h WK ( phosphate buffered

saline , PBS) 1 7543k & , I 59 B Ji 4 2l i Tk, 4 0 x4
YU E 1~2 mm’ K/NGHBE 100 ml i 0, A
i 4 0. 1% R UG, 78 37 COKI#EIRIEAL Th,
THALTEHE G F 200 H & M3k i, W10 AS 58 4 1 41 2R o
It 738K 0. 05% g 2 [ B 4k 223 16 20 min J5 i 4 1L 7
Lk TE A, B 2 W AR U8 T, B 0 2 42 10 em,
1800 r/min B.0> 10 min, 3% 3%, YUIEFR /0 FH & R B4
£ 10% ity 4 1l %5 9 DMEM/F12 85 5% i 5 2 JF 52 2 4
fu kSR, F 37 C ARFUECh 5% CO, 2405 5546
HBESR . B 2~3 RIR 1IK, For 4 M Rl 6 %35 21 80% i}
THAAG AR BUE K AP 3~5 AN I HEAT 5550 .

1.2.2 hUC-MSCs 2 @417 1 %5 R H 6 5% 5%
PCR % 7E hUC-MSCs FHHL . K5 3 RAERKRIFH
hUC-MSCs £ 0. 25% i 8 171 i I At , 250 W08 4H i, i
1x107 40HE A 1 ml Trizol $2 52 mRNA | H 48 136 4% 55
A&V 4 B cDNA, L cDNA SRR T 25 pl (4
KA R H 4T PCR 4734, PCR 51 i 75 N 4 MER A=
PR A BRA /A, 519 7 5 L3 1, 3t GAPDH
X, O 25 RIS, PCR P F 4 B 1. 5%
Bt A U L VK, FL R SR 100V, 24 40 min S5, %ISR
BALEE -

x1 ##F PCRS|HFF

JEH 51YFF(5°-3")
GAPDH iF X4 : CTGGGCTACACTGAGCACC
JZ U4 : AAGTGGTCGTTGAGGGCAATG
D29 1E SU4% : GGAGATGGGAAACTTGGTGG
JZ U4 AATGACTTCTGAGGAAAGGGAAT
CD34 1E S TGTCTTCCACTCGGTGCGTCTC
2 X4k : CTGGTACTTCCAAGGGTACTAGGTGTT
CD44 IE SL4% : CAGTCACAGACCTGCCCAATG
2 X4 : AACCTCCTGAAGTGCTGCTCC
CD45 1E U4 : CTGAGGAGCAAGGAAGCCAATC
2 4% : GCCACCAACTGAAGGCTGAACT
CD73 iF X4 : GAGGTGCCTGCTGGGAAGT
2 X4 : TCAATGGGCGACCGGATA
CDI05 iE X4k : CCCTGGTACTAAAGAAAGAGCTTGTTGCG

JZ X4k : TCGACAGGATATTGACCACCGCCTC
1E X 4% : GACGGTCTGGCGGCTTGAA
JZ U4 : ACATTGGTGATCGGAGTATAGTTGGA

HLA-DR

TE : PCR: 5 A Wi 2 52 I ; GAPDH ; R il /8% i %0 /il s HLA-DR : A
K EMAEHLE DR

1.2.3 hUC-MSCs B # IR =0k (1) iR
b BUER 3 40 hUC-MSCs, T 1k Jim 18 8 20 it %% 2 O 1%
10°/ml 50 F 6 FLA T I A SR 5 F R R B A 3 d
Ja O B SR ARG IR 24 he 3~5 ARG A
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WM TR AR LR IR T d, AR A0 M e, ATl AL O
o e W N MR, (2) B e B 3
1 hUC-MSCs, 1 b J5 V8 4% 20 i 2 5y 1. 5% 10" /ml %
il 6 LA, R A M Rl 5 320 60% B, I A B 5
AR AL B3 R 1 IR IES S 3 A M E L AT
FLL S Yt s WA T e AT .

1.2.4 hUC-MSC-exo [H32EL ZEFERESRITHE 3~
5 f% hUC-MSCs, i B & (B 53 40 10% JT A 1K 1L 375 19
DMEM/F12 ¥i 72 5555 48 h J5 U R 77 Bl . R
FHBR RSO 4 EIE AR 4 °C 50 TR IR R 300xg
B> 10 min, 2 000xg & > 10 min, 10 000xg & >
30 min [T 25 R 2% L F8 T 400 M A B R 1) 40 Jifd 4 4
M. fJa LA 100 000xg 2.0 70 min, 3¢ 13, U3
PBS H & J5 , 545 100 000xg £5.0> 70 min, 15 2| & 7 4b
WA R TTTE , JH 200 pl PBS 8 &, R JH BCA dRE H &
i, EHAR 0.22 wm JEEL JERR A, —80 C LR A
1.2.5 hUC-MSC-exo %5 (1) B 7 B B
TNEEINBATES BRI R 10 pl, PBS i
BE 10 fi5 )5, B 20 wl 5T 6 43 50 2% 22 3R W [ 5, T
FHAEH W L, =l #E 1 min, §RTHS 15N
YRR YL 1 min, I8 40D ) 300 5% W B 22 A G, TR
ST %% 10 min, & §F M F 8 6085 F W %8 JF 40 ME.
(2) Western blot 3£ % 2 MR FE 1l & 14 CD9 ,.CD63 FiI
CD81 £k H B 50 pg SN R E M, A 5 /5 b
FEGE O, 95 C M 10 min, {35 (A2 PE ., BT & 4 4K
12% SDS-PAGE Hi ¥k , 1544 % (1% PVDF Ji8, i & 43 5k
5% B BE W5k =R E A 2 h J5, i A — $i B-actin
(1:1000),CD63 (1 :500),CD9 (1 :500),CD8I
(1:500) F 4 CHEF 7%, TBST P&, in AAH B — it
(1:1000) =i/ FWHE 2 h, BRI A ECL B,
RSS2 IR S

1.2.6  AME MRS A0 3 8 F KGR I & A
G 5 gl ok R L, B R Sl BT R B &E 1 20 ml, A
PBS i B 3 £, B 40 ml 5 B 1M 22 1% %] 10 m] 3k £ 20
Ji9 43 B 1,2 000 r/min #5.0 20 min, &0 545 M 43 3
2B PR A B B 5 ROk A A, LR A
R 20 1 S, A 455 v T 4 LR ERL A A L, O B ) 4
L, m PBS 34,2 000 v/min £5.0> 10 min, 3 &,
A 10% i 4 1L i) RPMI 1640 15 77 55 5 B4 il .
1.2.7 HEHUMESERERNEY S L
SNV Iy v R S R S R ECZE R IH IR 43 B 4R
TH IR - 52 20, 3 9 40 i 85 5 o 1% 10°/mll, 3250 F 96
LA, REFR 2 d AH IR bR i 48 25 Gy y BT IR
$E 5 A R % B Ah R I S 4% 4H B ( peripheral

blood mononuclear cells, PBMCs) B &5 ¥ . L HR)E
3d, BALIMAL RN S pg/ml hUC-MSC-exo, [i]
IS 5% B A 25 72 B PBS 15y PBS X HA 4, 4k 45 1 57
48 h, ¢4 PBMCs,
1.2.8 HEHGEMNATIRER M ET PBMCs 514
TH E R AR G 8305 5 d, B B0 /Y B AR e 40
ffg, fim PBS Bl 2x10°/ml (4 40 g B8 1 ml, FE 2% % bk
S ) — RS s A B3R T 0 R 7 03 B[] e - 5
Jikck i 1 oml PBS, V3 SR FIE SIS A 2 I R T
IRPEAG 8 b5, 0 i B 2, i) 37 2 8 A e i g R e
FE %4 56 mg/kg Kb A 5256 G I HUCTH R o
1.2.9  FWEANI R op 1 J A T AR AR 2 H5G
ML R mRNA R X 335 5 9 R SR S ) 2¢Ok
JE 1 PCR ARG I . 15 240 i 5% 780 43 1 B HEAS [m) A AR AR 2
ARG M A 7 mRNA R X ik i, BUH IR L
J hUC-MSC-exo &b 5 PBMCs il A i& & Trizol & HL
4 RNA, W8 55 4 <DNA, L eDNA £ 4% . GAPDH
BN 2, s i UL 3 #E4T PCR, & 51 W) )7 91
W 2, BAEAR I EE AR 3 U, AR E B 45 R 0B
R 2,

*2 ZMERATE PCRENBHERESIMFT

A SIIFESI(S"-37)
GAPDH

1F X 4% : GGGTGGTGGACCTCATGGT
2 4% : CGGTGGTTTGAGGGCTCTTA

IFN-y T Y 4§ : CTCTGCCTCATCTTGGGTTCTT

% Y4 : GGTGTTCTGTTTCTCTGGTTAGTGTGT
1L-4 i X4 : GCACTCCGGCAGTTCTACCT

% 4§ : CTCCGTGCTCCTTGAAGCA
IL-10 i Y 4% : GGCTGAGGCTGCGACAAT

% X4 : TGCCTTGCTCTTGTTTTCACA
TGF- 1F X4 : CAAGGACCTGGGCTGGAA
2 &k : AGGCAGAAGTTGGCGTGGTA
IL-1B8 1F 4% : CTCCTGCCAACCCTACAACAA
% X4 : TCCAGAGCCACAACGACTGA
NOS2 1E 4% : TCCACCAGGAGATGCTCAACT
% 4 : TGGGTTTTCCACGCCTCTAC
Argl IF X4 : GAAGTAACTCGAACGGTGAACACA
2 X4 : TCCCGAGCAACTCCAAAAGA

D206 1F X 4% : CTGATAGATGGAGGGTGAGGTACA
J2 4% : CCAGATAGACGCATGCTGACTTC
TNF-a iF X 4% : AGCTTCTCGGGCCCTGAGT

J2 4% : CCACTTGCGGGTTTGCTACT
1 PCR . B4 Bl =X S W 5 GAPDH ;B 82 H 31 7 6 40 /il 5 IFN . T4 %5
IL: (40 s TGF : 55 4k A2 K BB F s NOS: — S fL AL & Wl 5 Arg: A 2 R
fiti ; TNF : i 98 3K 38 B -1
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1.3 Gtk

FH GraphPad Prism 6 4 f (4P 7 51 5 GPW6-
811517-RJJH-C213A , 35 [F GraphPad 2\ 7)) #1748t
Br, € BT RNZE WG B HIE 52 52 1E 257011, LA mean=SD
FOR L IEE N B S T IR — E AL A 5 i 2 (nitric
oxide synthase 2, NOS2) . il 98 #R£ %€ N T o ( tumor
necrosis factor-ac, TNF-) . FH 40 )i 4 & -1B (interleukin-
18,IL-1B8 ) . #4 & M2 i 1 ( arginase 1, Argl ), CD206
IL-10 1 kb %8, LA K& PBS XJ B8 4 5 hUC-MSCs-exo 4]
NOS2 ,TNF-« , IL-1B , T # -y (interferon-y, IFN-y) |
Argl . CD206 ., #% 1k 4= K [N F B ( transforming growth
factor-g, TGF-g) \IL-10 IL-4 A Lb %5 3% FH A ST REAS ¢ 46
%o P<0.05 hEFAGIFEL.

2 #R

2.1 hUC-MSCs JE W% S A%

K IS D i 1 A 75 43 5 hUC-MSCs , J5 FR 255 5 K
A BB R T AT UL AR /b et 20 O R, R
RILELZ ML (B 1A) o 0878 248 3 40, g S
BIo) — B, 5 AT dEAn i AE i KARTE | B 3 40 i 1y oo
EWERIR (B 1B) o i35 5t PCR A 25 51 o, 56 3
& hUC-MSCs =ik [0 7u il T 40 i 45 254 CD44 (CD73
CD105 1 CD29, AN 3k a8l 5 IR 22 35 3% 1 T 40 fu A R
CD45 .CD34 I MHC-II 2841)5 HLA-DR (& 2) .

. . oE e O
1 hUC-MSCs A ME A5 4 B hUC-MSCs Ji R 545 5
K8 E SR AT AR A MR Y B 2 A I BE 4T (BR R =
200 pm)  B:hUC-MSCs $5 3% 255 3 /X, 52 £ 4L 40 Mo b 1 K AR TE

RS (4R = 500 )

— | 500 bp

— 500 bp
— 200 bp

B2 #HERPCR&NE 3K hUC-MSCs REMEMTRIE  KHh
P30 B 3 1 hUC-MSCs 1% %235 CD44 .CD73 ,CD105 fl CD29, R % ik
i R F 3k CD45 .CD34 fil MHC- I 2847 i HLA-DR 125 [ %f 1]
2.CD44 3.,HLA-DR 4.CD73 5.CDI0S 6.CD34 7.CD45
8.CD29 9.GAPDH 10.DNA Marker

2.2 hUC-MSCs BiH R 5501k

%5 310 hUC-MSCs B )5 3 JH, 295 K4 S
Jett, Ot BB R AT UL B B0 2 (4 A 1 (1A
3A) . BUIRIE SR 3 AL O Jetn e BiME T
HT LA N AL R R B R (8T 3B ) .

El3 hUC-MSCs BB AEE S E %K A:hUC-MSCs [] i 40 /2 43
b, 3 BT T AT IR A LD B 4517 (B AL S, AR =200 pum)
B:hUC-MSCs [ IR 40 i 434K , 't 5 2 BCBE T 7T 00 40 B 9 5 40 € [
TE NG (4L 0, k% R =100 pwm)

2.3 hUC-MSC-exo ¥5¢

i 5t O ) L — A (R BN 5 AR AR
SEAE Y B /NGB, AR 30~ 100 nm, AR L %
FER A (Bl 4A) . Western blot 5 ] 25 % @ 75, hUC-
MSC-exo F 35 /p WA F: FE 9 CD9 . CD63 Fil CD81
(K4B),

hUC-MSC-exo

CDh9 22 000

CD81 26 000
CD63 26 000

42 000

(HEHL

B-actin

Bl 4 hUC-MSC-exo BY¥E A& Gl 7 BAUEE T T W AMIAE Ny
B T2 5 5 1T P /N 263, B4R 2 30 ~ 100 nm (45 R =200 nm)
B: Western blot 5l 45 5 5 75 hUC-MSC-exo F ik M A & H
CD9.CD63 I CD81 i :hUC-MSC-exo: A7 ] ¢ J5% T 41 Jifd o J5 #b
WA 5 B-actin: -5 F

2.4 AT HRABEALIH I 20 b 5 W A i 3R B ) 1 S A
KA T mRNA AR RS 2 ik

S PG E B PCR A 45 2R B, T MR A AL 20 31
R 2t M1 BY B W 20 Jif 2 AU 43 F NOS2 mRNA D )
RAEH T TNF-o IL-18 mRNA A X 235 i 0 0E 5% IR
HE BT m, 2w A gt 8 L (1=3.58,P<0.05;
t=4.25,P<0.05;:=6.12,P<0.01) ; M2 B 5 W 44 }ig &
B+ Argl .CD206 mRNA L) & 148 A T IL-10 mRNA
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FEXH 2 3 B A0 E B N B AL B L BRAIG, 25 B R SE il
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