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[Abstract] Objective To investigate the effects of endothelial progenitor cells (EPC) -derived microp-
articles (MPs) with different injury treatments on EPC. Methods EPC cells were cultured and EPCs were i-
dentified by flow cytometry. EPCs were treated with high glucose (HG) and tumor necrosis factor (TNF) -«
recombinant protein,and MPs were extracted. The structural changes of microtubules,Golgi bodies and other
organelles in EPC were observed by transmission electron microscopy. MTT assay was used to detect cell pro-
liferation. Cell scratch assay was used to evaluate cell migration ability. Cell lumen formation assay was used
to detect lumen formation. The expression levels of endothelial nitric oxide synthase (eNOS) ,silent informa-
tion regulator 1 (SIRT1) ,rat sarcoma (RAS) and extracellular regulated protein kinase (ERK) in EPC after
different treatments were detected by quantitative real-time fluorescence PCR (qPCR) and Western blot. Re-
sults Compared with the control-EPC-MPs group, the microtubule structure of the HG-EPC-MPs group and

the TNF-a-EPC-MPs group was complete, the length was shortened,and the Golgi structure was relatively complete.
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Compared with the control-EPC-MPs group.,the proliferation rate of EPC in the HG-EPC-MPs group and the

TNF-o-EPC-MPs group was down-regulated, the cell migration ability was decreased,and the tube formation

was decreased (P<C0. 05). Compared with the control-EPC-MPs group,the mRNA and protein expressions of
eNOS,SIRT1,RAS and ERK in the HG-EPC-MPs group and the TNF-a-EPC-MPs group were down-regula-

ted (P<<0.05). Conclusion

HG and TNF-a mediated MPs derived from EPC injury may change the structure

of organelles in EPC by regulating the expression of SIRT1/ERKI1 pathway proteins, thus affecting the biolog-

ical function of EPC.
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dodecyl sulfate-polyacrylamide gel electrophoresis,
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CE T 37 CL5% CO, MU =4 b, Mk
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1~3 min J& . iIlA 3 mL 58 4 K5 57 5 b A il 2¢ 1k
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PURF IR 1+ 50 A9 LU AR B8 L 25 10 0) I8 A4t i Jan A () 28
Xof BB i MA L UK R E 30 min, 408 A 400 pL
PBSE%),1 000 r/min 2.0, 2B LG, N A PBS
PE 3 WL MA 500 pl. PBS 28 Pyl B 40 g . CD34 J&
EPC (R AEE 5 FFr a2 0« R It =2 48 A (SRS I 43 15
A ) CD34 BHYE MO RE, WL 1,
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TNF-o 240 185 3% 24 h 5 e b Wl JF 42 it
MPs. it HG. TNF-a #i f5i iy EPC >k & MPs. I%
1X10° AMIEH EPC #8 F 6 FLAR b, 175 40 i 0 BE )5
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e, HFLIMA 100 plL Formazan ¥ fif W, @& 4184 . 7F
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NG5 200 pL, DR 15 s, FIREE 15 min,4 C
12 000 r/min B> 15 min, BORBEED N 3 2D
O )RR AR A 1 AFR EP 4., A%
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12 000 r/min B 0> 10 min, 2%k L3 W, TO A
75% LW 1 mL B HIRY 15 5.4 °C 7 500 r/min B0
5 min, /N2 BR B B N UTVE LR A S
FrE T 3~5 min, filA 50 pL DEPC /K¥ f# . nan-
odrop il ¥ BE 7K -, — 80 C KA 47 . RNA 4l
R4 nanodrop Kl &5 S A1 230,260,280 nm A {H
. W — AL A A BB Cendothelial nitric oxide
synthase,eNOS) . UL Bk 15 B 8 77 B F 1 (silent infor-
mation regulator 1,SIRT1) .ERK . K E A (rat sar-
coma,RAS) G| W15 L ULER 1.
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control-EPC-MPs 2 4fi Jfl f 45 25 #4) 5¢ 3% , 3% R 4
Ko, 15 IR R 25 0 52 8% HG-EPC-MPs 2H 48 Jifd i 45 4%
PSR K TE B W 22 5 OR B A 2 4 A X 5T
TNF-a-EPC-MPs 45 85 14 52 48, A< B A T 46 46, 55 7R
LA 2 R AR 52 L F 3 e IR R AR s 0 A Y IR BLTE 43
A E AR T b, WL 2,
®1 PCREBN3IWFET

, PN
FH 75 1] BIYFHI(5'-3")
(bp)
GAPDH  IFlil GGA GCG AGA TCC CTC CAA AAT 21

I GGC TGT TGT CAT ACT TCT CAT GG 23

eNOS ] AAC CAG CAC ATT TGG GAA TGG 21
&[5 TAA CTC TTG TGC TGT TCC GGC 21
SIRT1 £l ACA GGT TGC GGG AAT CCA AA 20
R GTT CAT CAG CTG GGC ACC TA 20
ERK1 ] CTA CAC GCA GTT GCA GTA CAT 21
JIil CAG CAG GAT CTG GAT CTC CC 20
RAS iEl CCA CGT CCC GGA AAT ATG AAG 21
JZIi AGT CCC CTG CAT CTA CAT AGC 21

HG-EPC-MPs2H

200 nm

& 2 3HBERNLE R
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it E X (P<<0.01), WA 3,
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a
e a
——
@ ®
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@D : control-EPC-MPs 4 ; @ : HG-EPC-MPs 4 ; @ : TNF-a-EPC-
MPs 4 ;*: P<C0. 01,5 control-EPC-MPs 4 %% ,
B 3 3 48 EPC 40 B i 58 15 0 bb 42

2.3 34 EPC it A4 0L &

5 control-EPC-MPs 4 %, HG-EPC-MPs 4 .
TNF-a-EPC-MPs 41 0 h 4 it it % fig J) 7 B 2 25 fb
(P>>0.05),12.24 h 4T RS RE ST WA R AK. 22 5 F
Giit#E X (P<<0.0D), LA 4,

2.4 341 EPC B R AR LIk

5 control-EPC-MPs 4 % , HG-EPC-MPs 4 .
TNF-o-EPC-MPs 4 W04 W B3 /0, 2 % A it % &
X(P<<0.0D), WK 5,

2.5 341 EPC # mRNA A& & &k kK -F o

5 control-EPC-MPs 4 It %, HG-EPC-MPs 4 .
TNF-o-EPC-MPs 21 eNOS, SIRT1,RAS il ERK
mRNA & A RBAKFETFTH, ZR A5 EE X
(P<<0.05), LK 6~7,
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4 3 A EPC AT RBER LR

AR E SHE
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TR

BKE (&R
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o s — e . 483
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A:3 #H eNOS mRNA FiAH#;B:3 41 SIRT1 mRNA ik H 8 5C: 3 4 RAS mRNA ik H &5 D: 3 44 ERK mRNA ik % D : control-
EPC-MPs 21 ; @ : HG-EPC-MPs 4 ; ® : TNF-o-EPC-MPs 41 ;* : P<C0. 05, 5 control-EPC-MPs 41 [L 4% .

& 6 EPC AR A B4 IE G eNOS.SIRT1,RAS.ERK1 mRNA RiEWTH
1.5+
® 9 ® ® ) ©) g
oNOS | — — — SIRT1 S _a_
o
- -
o
RAS | e s s ERK | s e
GAPDH | weme st S GAPDH | e— c— — .
A B c ®
0.6 0.8
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A:3 4 eNOS.RAS Western blot & ;B:3 41 SIRT1.ERK Western blot [#;C:3 41 eNOS % H £ 50 #r;D:3 41 SIRT1 HH LKL E:3 4
RASHEHF LM F.3 4 ERK B H £ 50 W ; O control-EPC-MPs 4 ; @ : HG-EPC-MPs 4 ; ® : TNF-o-EPC-MPs 41 ;*. P <{0. 05, 5 control-

EPC-MPs 4 I %5 .
& 7

3 4 it

M B 3h 5 A G 3R EPC X I 4 16 & L RE
ST S A A Y B R L AT Y &
M, MPs 7£ CVD W & 4 | & Fe vh & ¥ W H 8 22 1 1
MM, BRI E 2 UE S, EPC k5 MPs af Lifg &
CVD 8 45" . A BFSE R HG A TNF-«
G EPC i 15 k U8 MPs, 38R EPC I fiE B % (19 4L
i, 33X AT BE g 5 Sk BH W EPC #5145 3 I MPs I /> EPC
0 4 LB S KA

ABFFE R, HG 1 TNF-a 4+ 5 EPC 4 145 % I
MPs T T EPC 4t i3 51 , BEAR T 240 i 5% 6 7 . 40
JL % 45 B & 20 s HG-EPC-MPs 41 #1 TNF-a-EPC-
MPs 41 EPC #i#i i . 3f 51 & EPC 48 #l s /8 JE 4R
A 20 O 25 5% Ik 7S s HG-EPC-MPs 20 il TNF-o-EPC-
MPs 20 EPC 784k Al fig 5 SIRT1/ERKI1 {5 5 i B A5
K. AWFITSR A T SRR AN PN 5T X A 4 R N B T B
H RO L SR 96 TR 0w IR SR AE P

EPC A A E 412 5 eNOS.ERK.RAS #1 SIRT1 &AM R IE 15N R IKE S

rae b VR HI A il . A 58 & 8L, HG-EPC-MPs
21 . TNF-o-EPC-MPs #H 1) EPC 1% 450 56 8% . K FE
TG S v R S A 5 R R X S8 L 4y v R S A
IS0 R A AE 2 A 7E A B B b, 278 HG Al TNF-«
A5 EPC $453% J5 19 MPs W] 58 2 5 BUMUE A Es R 2
A2 A AR DT i 7 SRR A B . R O, i R 3
PR35 455 AT BE7E EPC A0 45 Hh & 4% ZAE .

SIRT1 M F. 31 ¥ NAD #K#i 19 sirtuin it 2 Bt
B 20 RS 4 5 W RE SRR A W) KA L Al O
PTG FE ), CAO ZEB T 5 L A5 B
T 8 o IR T SIRTL 955 F W5 R0 A0 o] 0 T ke 46 sk S0 b
F| 25/ F B 1 (oxygen-glucose deprivation/reperfu-
sion, OGD/R) ¥ S 19 EC #i45. Mah. LT &7 4R
miR-126 i3 & 1k i3 {2 #F SIRT1/Nrf2 {55 S i 1% ok ik
RN SR A R, AT R OGD/R % F: 19 A
% # Ik EC Chuman umbilical vein endothelial cells,
HUVECs) [t &8, AR T, 5 control- EPC-
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MPs 41 [t %, HG-EPC-MPs 4 . TNF-o-EPC-MPs 41
SIRT1 Y mRNA FlE HRKIEKFET#H., A, HG
EPC-MPs 44 #l TNF-o-EPC-MPs 4 1) EPC 4 5 % |
AN AT AL BE F1 A L 40 B A A BT s>, BT NS IR
B, M & A4 R F-1 8 i Tie2 2 {K/ERK1/2-
p38MAPK % T B /hek EC N 5T X I 375 5
() 40 B 3 RE B A AN T, WANG 260 58 22 9, ol
PERCEF A i A= K TR 7 2 5 T Bk i 4846 458 495 455 AR
PR BT D) 7 35 A 4 R A4 ) g B A 9 410 L X 2 PISKY/
Akt fil ERK1/2 {55 38 B #0& M &£ . 5 control-
EPC-MPs 4 It # . HG-EPC-MPs #. TNF-o-EPC-
MPs 41 ERK1 A mRNA R HE A ELEX FIH, £H
HG #l TNF-a 4/t 3 EPC i £ & ¥ i) MPs ] L4 i
20 SIRT1/ERKT (12235 F ek A8 55 7K JiE 1A 25 44 ok 4
il EPC M4 92# itk .

eNOS J&—Ff =4 NO i § . 760 UL SR i 75 7 7
#1455 (myocardial ischemia reperfusion injury, MIRD)
B % % X, CAPE-oNO, i it SIRT1/eNOS
L [ 00 ) SR P IO B8 AR I S N A AT B IR BE L A T DR
MIRI™ , PENG %" 3E B CC % o i & 2 &
MAPK/ERK1/2/MMP-9, PI3K/AKT #l Wnt/p-
catenin {5 %5 1 J& AH OC 8 1 B9 2R3k L I AR BEAK 361 7 =X
ik HUVECs BY38 58 38 RS TE B, 1 B 0 5
i 3F SIRT1/AMPK-ol/mTOR i# B4 HG 551
eNOS F1 I 45 20 Ha 755 BfF D51 1 33k . 18 45 SR 4% 40 i
MRS HUVECs 1Y 25 6E, i 4% HG %
51 HUVECs 612, A#F5EH, 5 control-EPC-
MPs 41 [t % . HG-EPC-MPs 4 . TNF-o-EPC-MPs 41
SIRTI ) mRNA Fl# Rk KFTF M. RAS
TH7E MIRT A9 &L & R R B Y MI-
RI &AW, B 25— 1 A8 58 ot -1 181 1) 3R 45 19 e AR
P R ER 1 5iME Rk ER 1 AZARES S %
2 A S AR IO SR 0 T I L S R P AR
TG T S B 7= A T BB S & 5 B I S E S B, 3G im0 AL
BAEH AL SELIIRER W, LIS Biss £ . &R
FAR S5 T 458 2k 19 T BRI 2% ff L X i 40 A B
0P A R B B R . PR AR R SR R SE HG A
TNF-a 4§ EPC $it 4 3 i MPs #] 3 14 5 iy EPC
1 eNOS.RAS 19335 48 7F S04k B 3 48 E J2 07 AT 4l
JLIRFE . T N8 EPCs 45405 .

25 F ik, HG Ml TNF-a 4+ 5 EPC #i i 3k
MPs 7] fig i 3 9 ¥ SIRT1/ERK]1 i B% & 11 1 23k .
i EPC PN 40 25 09 25 20 A8, AATTT 52 i EPC 19 A=
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