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[Abstract] Objective To investigate the influence of vascular endothelial cell-derived exosomal miR-214 on H,O,-
induced vascular endothelial cell injury. Methods Human umbilical vein endothelial cells (HUVEC) were cultured in
vitro, and transfected with miR-214 inhibitor (in-miR-214) and its negative control (in-miR-NC), and exosomes were
isolated and identified, and miR-214 expression was detected. HUVECs were cultured again and separated into normal
control (Control) group, oxidative damage (H,,) group, blank exosome + oxidative damage (exo NC+ H,O,) group,
in-miR-NC exosome + oxidative damage (exo in-miR-NC-+ H,0,) group and in-miR-214 exosome + oxidative damage
(exo inmiR-214+H, ;) group. QRT-PCR was performed to detect the expression level of miR-214 in cells. MTT and
flow cytometry were performed to detect cell proliferation and apoptosis. The scratch healing assay was performed to
detect cell migration. The Western blot was performed to detect cell proliferation, apoptosis, migration-related protein
levels. Results Exosomes were successfully isolated from HUVEC cells, and transfection of in-miR-214 could inhibit the
expression of miR-214 in exosomes (P<C0. 05). After H, O, induction, the proliferation activity and scratch healing rate
of HUVEC cells decreased, and the apoptosis rate increased. The expression level of miR-214 in the cells increased, the

protein levels of Cyclin DI, PCNA, Bcl2, MMP2 and MMP9 decreased, and the protein level of Bax increased (P <<
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0.05). Adding HUVEC exosomes and exosome-derived in-miR-214 could partially attenuate H, O, damage to HUVEC

cells, and the effect of the latter was significantly better than that of the former (P<C0. 05). Conclusion HUVEC-derived

exosomes protect HUVEC from H, O,-induced cell damage through low expression of miR-214,
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Figure 1 Identification of HUVEC-derived exosomes
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Figure 2 Laser confocal microscopy observation of Dil-labeled exosomes secreted by HUVECs (400X )
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Table 1 miR-214 expression in HUVEC-derived exosomes
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Figure 3 Western blot assessment of proliferation-related proteins

CyclinD1 and PCNA levels in HUVEC cells
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Table 2 miR-214 expression and cell proliferation ability in HUVEC cells in each group
20 7)) miR-214 HEH 1% 1 (OD {H) Cyclin D1 PCNA
Control 24 1.02+0. 069 0.76%0.059 0.84%0. 069 0.9540. 079
H. 0O, 41 2.954+0. 16 0.38+0.03 0.33+0.04 0.29+0.03
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Figure 4 The effect of HUVEC exosome-derived miR-214 on H,O,-induced apoptosis of HUVEC cells
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Table 3  Apoptosis ability of HUVEC cells in each group

45 T Bax Bel2
Control 4 8.35+0.299 0.16+0. 029 0, 65+0, 059
H, 0, 2 60.54+6.29 0.79%+0.05 0.18%+0.03
exo NC+H:0, 4 39.25+3. 95 0.66+0.04% 0.3640,05D
exo inmiR-NC+H,0; 41 43.61+£4.78 0.60+0.05 0.39+0.04
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FEEK AT R E2ZER(P>0.05), W#E4L4 S5,

£4 &4HHUVEC AREREN (x £
Table 4 Migration ability of HUVEC cells in each group

21 5 WIR @& R(%) MMP2 MMP9
Control 24 64.25+5.1600.88+0.079 0.79+0. 0690
H,0, #H 22.324+2.15 0.33+£0.04 0.30£0.02
exo NC+H,0, 4 34.794+1.9590.42+0. 049 0.44+0, 05D
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P<0.05,
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Figure 5 The effect of HUVEC exosome-derived miR-214 on H, O;-induced HUVEC cell migration
AL R G S0 5K 40 i 3T 4% 5 B. Western blot ¥4 46 It 3T % 41 5C 2 1 MMP2 Fl MMP9 2 (7K ¥

3 iTig

A1 JE i BH 77 3800 2 v IR A TR R AE 22— i
175 PN B 20 AN A RT3 A0 J] i A B g s [8] i ST
A oAy e I 8 A A S AT T L A Y R A A S K
PEXT TR FE i T e B A A AR
B 20 453 05 2 1 I T R Y S B R Y R T 4 Bl
A DN Rz 40 M B 32 A543 X 9B O 0 A 2 R A R
AR E B X Wk, AR DL AR SR R
WO ARBEFY E ] 500 M H, O, ¥ S HUVEC #y
FE P B 0 AR 0 A L DL ST AR s a0 v I
VAL 530 1) A8 1

miRNA £ & Il Fe 28 % 9% h BA & ZA/EH, .
miR-483 A 38 1o 0 1] 48 RE ST I T 48 Ak S5 I e B AR 51
BV i Bh ok i RS . H BT miRNA B AR R B
iy ek it 10 AR 1 o DR T DA o3 24 0 18 I 38 A )
T . A A A TR SR O TR A A i T P

YA 48 1) BE T, e AT T DL R 28 i AR W B R N A3
T o ae M RNA L 56 2 240 M b, 3 1 A3 ks 2%
A . L, BEOR R 22 1 F 5 G o R X S
TEA BT R IR M IAA . DL R 0% 1 24 1 55 2 18 M A% R
ik BT AR T LU AR A A 4 e Y ine
miR-214 ) HUVEC (% 4b Ws A , 3 11 48 5% 1l 8 9 2
20 K 5 A0 W K miR-214 %t H, O, % HUVEC #
iz, P38 . B5 AR 1 CD63 il TSG101 J& 4h
A A A5 240 R A/ 0 ) R DL D B R R S AR R B B
20 i A 3 3 B 2 WO A I A B e . T N
P e S R 43 F calnexin U 78 A0 WA K BE 5 o OR 3
KUY AT RIE SEAR B 5T B 2 W HUVEC 43
B A A, TR I SE i DIl BRIC A W S B iE 52
HUVEC 4}l 6 0% 47 %0 W U A W4, H %% 4% in-miR-
214 Al B W REAK HUVEC 41 i A5 4E (19 28 i AR th miR-
214 MK, RHIR ARG FP W K U8 (19 miR-214 Xf



W ESF 2023 53 A % 3545 % 38  Med ] West China,March 2023, Vol. 35,No. 3

+ 329 -

H, O, 5% HUVEC #i 3 i 52w , A& Bf 58 8 & H, O,
i HUVEC #6585 80, 45 R B oR . H.O, S 5.
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