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Abstract

e AIM. To investigate the effect of human umbilical
mesenchymal stem cells ( hUMSC) exosomes on the
autophagy and expression of vascular endothelial growth
factor (VEGF) of ARPE- 19 cells under the condition of
high glucose.

e METHODS. Tissue explants adherent culture was
adopted to cultivate umbilical cord mesenehymal stem
cells. The ultrastmcture of exosomes was observed under
transmission electron microscope and the expression of
surface specific marker proteins CD63 on exosomes were
determined by Western blot. ARPE-19 cells were divided
into the control group, high-glucose group and exosomes+
high-glucose group. The cells in the exosomes+ high -
glucose group were pretreated with 75ug/mL exosomes.
The ultrastructure of autophagosomes formed in all cells
of the three groups was detected under transmission
electron microscopy. The viability of ARPE-19 cells was
measured by MTT assay. Western blot was applied to
detect the expression of autophagy-associated proteins in
different groups, including microtubule related protein 1
light chain 3B (LC3B), Beclin-1 and p62. The expression
of VEGF in the cell supernatants was examined by ELISA
assay.
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e RESULTS: Transmission electron microscopy showed
that the shape of hUMSC exosomes was spherical with
membranous structure. The diameter of exosomes ranged
from 30-100nm. Western blot indicated that the surface
marker protein CD63 of exosomes showed positive
expression. The number of autophagosomes in high
glucose group was more than that in control group, while
it was less in exosome+high-glucose group than in high
glucose group. Compared with the high-glucose group,
the cell proliferation rate of exosomes + high - glucose
group was significantly increased ( P<0.01). In the control
group, high-glucose group and exosomes+high-glucose
group, the LC3B- Il /LC3B- | ratio in ARPE-19 cells was
0.214£0.019, 0.461+0.067 and 0.332+£0.079, respectively; the
relative expression of Beclin-1 protein in the cells was
0.186+0.029, 0.615+0.044 and 0.464+0.046, respectively; the
relative expression of p62 protein in the cells was 0.771+
0.051, 0.364+£0.016 and 0.547+0.039, respectively.
Compared with the control group and exosomes + high -
glucose group, the ratio of LC3B- I /LC3B- | and the
protein expression levels of Beclin-1 were significantly
increased in the high - glucose group (all P<0.05).
Compared with the control group and exosomes + high -
glucose group, the protein expression level of p62 were
significantly decreased in the high-glucose group (all P<
0.01). Compared with the high - glucose group, the
expression levels of VEGF were significantly decreased in
the exosomes+high-glucose group ( P<0.01).

e CONCLUSION: High glucose conditions activated
autophagy of ARPE-19 cells and promoted the expression
of VEGF. hUMSC exosomes could effectively inhibit the
autophagy level of ARPE-19 cells and the expression of
VEGF in high-glucose environments.

o KEYWORDS: exosomes; mesenchymal stem cells;
autophagy; high glucose; retinal pigment epithelium;
vascular endothelial growth factor
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1% G R FEETER) JiFR W, 75 37°C 5% CO, M AR
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UG e, 375 5 LT S BT T LSS [ W AT S 2540 S Bk i
e,
1.2.7 Western blot %4l & ARPE-19 i BIE &
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LA LA B Al Ak 5 ) A0 A A A PN 5 M1 L T 2 R 4 1 R

766

CD90
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HPEEAT DL o g v 4 AL (18 2A) o 2R SR BN ik R
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(K 2B),
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A DL B [ WA R G B TR T A R S AR R Y
IR HLA SUZ ISR ARG A 3 R 1 R PR
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ZH 240 B AL/ WA v A 2 B S A A+ v 2 4
T WA B S 22 T A A A+ e R AL A0 A A A
Bom R A (F 3)

2.4 hUMSC Shid i) = 5 4 T ARPE-19 41 Fa & 58 9
BOME MTT A4S S /R | 4540 ARPE-19 4l i 3451 K
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LRI 91 D0 A+ 2 2L 200 L 1 5 R R AR, 22 S 3 R
B (P<0.01) , M0 A+ 2 b 28 40 434 A 2R 1 T A 4L
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2.5 hUMSC %M ih & 3f ARPE-19 AR ESHEEHGHT
LC3B- Il / | {£#0 Beclin-1 % p62 EEHEM K EZENH
e 2R A GRE B A I 25 S R R B4 ARPE-19 41
JIfg LC3B- 11/ T L fE M1 Beclin—1 2K [ 454 B I 184 8 |
p62 B IR B, WS PR A X B AL U & Tk, A
hUMSC AMNMAT AL FE S  LC3B- 11/ 1 {8 M Beclin—1 ({75
FI 2R IA 55 , p62 MFIA I AR (K 4) .
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3 BB TRME TNESA ARPE-10 MM B A% IE41B (54l C. ANRh+ P54

%1 hUMSC s3I SHEE 4T ARPE-19 4HAEIETE . LC3B- |1 / | \Beclin-1,p62 EAEX FKiEE R VEGF By 220 xEs
i) YR FE R (%) LC3B-11/1 Beclin—1 p62 VEGF (ng/L)
X REZH 100 0.214+0.019 0.1860.029 0.77120.051 46.21+4.90
g ] 65.96+3.97 0.461+0.067 0.615+0.044 0.364+0.016 140.78+18.51
SR+ A 81.09+1.79 0.332+0.079 0.464+0.046 0.547+0.039 58.52+8.46
F 138.054 12.458 86.791 84.448 46.343
P <0.01 <0.01 <0.01 <0.01 <0.01
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ZFAGITFE L (P<0.01)
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Et, MSCs AR RN TC e o iy HL S Ao, oA
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F G IR T hUMSC A s | I3 3o 15 B A e W 22 L
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D5 AR T A A AR Bt T S

RPE J200 T M B e 70 2, o0 2 R i, 2
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o MBI EE 23175 & RPE 20 B Bl i | S04k 0 L 2 E UK
T PR S L5 M AN D R . He 261 B4R IS
AR BEAR M FF hUMSC AMIMA 5 % 61145 RPE 40 ifg
FLREFE I 1 OG5 5 A0 I 461493 /) BR8P 3
[ AR A | & B hUMSC AR A B 25 Ak VEGF-A %
ik B ECHG L, fR 4 RPE 4, A5 38 1 4
AMERLERRIRES , & B AL BE 48h 1T LLsE A RPE 41 i
40, BH B A A L A R S BN TG S R %, hUMSC 4b
AR T A8 48 L ) 6 6 2R T v, %k B R BE R 19 RPE
AT o B,

WA AE T A FR ST B4 i rbr 1 KO 4k 3 7 —
SE IR XA B AR A K Ak B R DL BT
M RF AR B AR A 7 A X — B A R AR
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iR L, S PR VR B £ 1SR Miiller 4 B A4 1 Wk S0, 75 3
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O8O R A L6 DR L ) A 7 e 30 114 S 7
BEPEMCE 78 S 505 DR B A A A R A £ Al i TR T
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VEGF %k £ 5 VEGF M Jydhas it — L m T
VEGF 532 R BI85 43R AR A0 145 9 iz g 36 5 2 kA
HBF T 25 R R | B4 S50 REP 40 g 35 VEGF W i
A, hUMSC AMBMAAE SRR VEGE 7K, 5 REAE BiF 5% 45
-,

L5 L RTIR AR ST $E R R AR ERBE T RPE 20 [ W
WCHE  hUMSC AN A ] A5 3500 il =5 B 3155~ ARPE-19 21
it B WK AR HE A B 5, I T VEGF 9335, X RPE
AR BRI , A IE R A A 4 07 PR AL T 5 Y
LR AN E Ry 7 200 i [ S 2 s 4 P B 8 i S5 4
AT REAENE PRI LI s A YR 7 vh i 2 AR A . (H E i
FITA (R AN IR AR BT 2 B0 A JE 22 Ak | 3R A F8 7 i A o
B AR B 84y, s AR B R [ 5 ) g, hUMSC
ANIMARTE AR P 1 W 7K ST Y R M B 2 4 MR A T A e s
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