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Effect of platelet microvesicles on the function of human microvascular endothelial

cells
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Cardiology, First Affiliated Hospital, Army Medical University ( Third Military Medical University ), Chongqing, 400038;
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[ Abstract | Objective To investigate the effect of platelet microvesicles (PMVs) on the function of
human microvascular endothelial cells (HMECs). Methods Blood samples from healthy volunteers were
collected and anticoagulated with one-tenth volume of citrate solution to isolate platelet-rich plasma ( PRP).
PMVs released from adenosine diphosphate ( ADP ) -activated human platelets was collected by centrifugation.
HMECs were cultured and grouped as following: Tyrode’ s buffer as control (Con) group, final concentration
of PMVs at 10, 20, 50 wg/mL respectively, and supernatant (Sup) of PMVs (almost PMVs free) for 24 h.
ELISA was used to detect the contents of thromboxane B2 ( TXB2) and 6-keto-PGF1la, the stable metabolites
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of TXA2 and prostaglandin 12 ( PGI2) respectively, intercellular adhesion molecule-1 (ICAM-1), vascular

cell adhesion molecule-1 (VCAM-1) and E-selectin in the culture supernatant of HMECs. The expression of
endothelin-1 ( ET-1) and endothelial nitric oxide synthase ( eNOS) phosphorylation in HMECs were

determined by Western blotting. Nitric oxide (NO) production in HMECs was measured by fluorescent probe.

Endothelial microvesicles (EMVs) secreted by HMECs in the culture supernatant were determined by flow

cytometry. Results Compared with Con group and Sup group, PMVs significantly upregulated the level of
TXB2 and decreased that of 6-keto-PGFla in the supernatant of HMECs in a time- and dose-dependent
manner ( P<0.05). After incubation with PMVs, the phosphorylated eNOS and the production of NO in
HMECs were reduced, while the expression levels of ET-1, ICAM-1, VCAM-1 and E-selectin in the

supernatant of HMECs were increased significantly (P <0. 05). The concentration of EMVs induced by

50 pg/mL PMVs for 24 h was were increased obviously when compared with con group and Sup group (P<

0.05). Conclusion

PMVs may induce the to dysfunction and damage of microvascular endothelial cells.

This might be one of the important mechanisms by which platelets are involved in microcirculation dysfunction.

[ Key words ]

platelet microvesicles; human microvascular endothelial cells; thromboxane A2;

endothelial nitric oxide synthase; vascular cell adhesion molecule-1; endothelial

microvesicles

Supported by the General Program of National Natural Science Foundation of China (81470561, 81770433). PAN Lina and WANG Zeyang contributed equally

to this work. Corresponding author; HU Houyuan, E-mail: houyuanhu@ hotmail. com

T MR Bl Bk £ 1l 48 9% 9% ( coronary microvascular
disease, CMD) J&3]ifik N 1E <400 wm FY 7R I 4 45 #4 Al
RS H T 2 RS Ik pde . 1 RA LR L
i AR 1 58 ok A BE ZE 1 22 £ 2 v, CMD 1 & A 58y
45% ~60% " o WEBRA | oo R LA L g I O LRI
TP TE 45047 | R AR NS P R AE S5 DR 3R 2y v] 2 CMID,
TR A P S 24 L 1) B 25 L RN 465+ ek 78 i 3 CMD ¢
AR EERA S BRSE R, O I R 1 2 fE
PR AT B 5 | R AW A8 A B 40— 4 Ak L (itrie
oxide, NO) /N 2 -1(endothelin-1, ET-1) i f& 2 A2
(thromboxane A2, TXA2)/Hij%] g & 12 ( prostaglandin
12, PGI2) (LA SR A7 , i BRI AE PN Bz By fi 25 L A
PRGN, [ IE S mORLAN M A SRR R, v iR T B
T A P 2, DT 51 25 o JUL B I 0o L 28 AS IR A
PRI, 39— 2D BRI A8 PN B 40 i 2 R s 5 2 AL
%) CMD [y Bl ih BA HEE L,

HL/INER TP B 40 i =2 18] 8 AH B A TR B0 Jey 7
AR SN 2 P B T R A A R R 2 —
VN B A0 Rl B s A e it/ T PR R R SR AR
TALEAL, B Z R R AEA B A AL PR ¥, R A0 e i
U0 B0 /NIRRT B 4 2 TR A A AR R R
BT SV AE R, 2 — 20 0 S0 S o, A A o e
PO 3 SN IWANY TR ) s N1 0 (1R NY T € 21
(platelet microvesicles, PMVs) , KIEH |17 BIAE R GE A1
fEMRTEBAER . PMVs 2R 0. 1~ 1 pum [
PERCREN,, By IR BEALr )2 | i/ ISR 3 N 289 e

YR, B A LR \microRNAs 141 i H 755 2 FlAE
WP, PMVs 5540 0 45 fuh J m 3@ o P AR Rt 5
S5 PP A W TG R 0 T 3 226 20 R 200 L, S B 0T 448 i 2
BeRIREE S o IR RESE R 7E S kR Ak R
M3, PMVs 7KV e B et O s 2 i, B
500 LA DRV FAS R PR 005 22 TE AR OG o

AUREH /AR 5T & B, PMVs B A 2 3 3l Jik o8
PR BE S T B I 85 3 26 7R S, {BL PMIVs it
UL T RE A S0 8 AN TE A o ASBIF9E R ] IR IR 1
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(PGI2) 14 %a 2 A8 18 7= 4 TXB2 F1 6-keto-PGFla [
ELISA #1830 &0 H Cayman Chemical 23 &) (USA)
BEIR AL eNOS FYHTLIANE H Abcam /4 w] (USA) 5 N K & -
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FMDA ( NO 3¢ Y6354t ) \E-selectin ELISA 4 A &3 E4E
W5 s HMECs g 3 ATCC(USA) .

1.2 bz ir

HMECs 3k [l DMEM &85 55 58 (35 10% it 4 1
B 1%E/ 5% R) 18 37 C,5% CO, B a4
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DL CGS G il pkigk /M 3 WK, & 2Nk 3k 1 /MR 2
3x10°/ mL; Ifil/ MBI ALK 20 wmol/L 1) ADP,
37 CHFE 10 min LAEGE /MR, 710xg B0 15 min 2
RGN (DC3EER 43 ), B ER 2 T 4 C LA
20 000xg &5.0> 60 min, 153 F| FTHE BRI A PMVs, [A] {1
B e R VE A B (Sup 241, DL 2R AE R 25 E R
(control, Con #) , >k H] BCA 58 & & PMVs 1)
FE
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50 wg/mL PMVs 5 HMECs % & 6.12.24 h, 5}
FAASIRI M BE (10,20 .50 we/mL) ff) PMVs 5 HMECs 5%
7 24 h, R A MG 57 L, # IR ELISA 2070 £ 16 W
45 # M TXB2. 6-Keto-PGFla, ICAM-1, VCAM-1 i
E-selectin 7K,

1.5 NO 4&&mx

HMECs D 2x10* A~/ L4 F = 96 FLi . KA
ARl EE (10,2050 wg/mL) i) PMVs 5 HMECs &
24 h J5 , F AR R, A NO 2OEHR%H (3 umol/L
DAF-FM-Da) 4225 & 30 min, 250 8 5l (O B
515 nm) FWRELIFFA IR, BN ILEF STt 25 42
LRG3 BE FF R AT Image J BAFH#EAT E 1507 o
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Bl S L, FRBIHEE 20 min, £10.2 ~1 pm f)
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10r 10y 150
abed abc

T £

E & 100
i 2

B 5 50
)

0 0 .
Con Sup 10 20 50 0 6 12 24 Con Sup 10 20 50
PMVs/pg-mL! ] /h PMVs/pg-mlL!
5 A B 25 C
150F 100 100
é 3 3
50 = B
\;— 100 gl 2
- o ©
§ & =
i - :
0 0 .
0 6 12 24 Con Sup 10 20 50
I [E]/h PMVs/pg-mL™
D 215 E F

A.C.E; &84 AT HMECs 28/, 24 h  a:P<0.05,5 Con L34 ;b:P<0.05,)5 Sup 1145 ;¢:P<0.05,%5 10 pg/mL PMVs 41
Po#%;d:P<0. 05,15 20 pg/mL PMVs 28 6% ;B D F: 50 pg/mL PMVs 4 /8 F HMECs R F 8 4] a:P<0.05,% 0 h sk ;b: P<
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TRIBFH BRI R ARSI . B, 760
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BT EAR R 30~ 150 nm Y EVs , {3 3 ] 2 B 290 i 5
2T A B 42 K 100 ~ 1000 nm ) EVs'™™, EMVs
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