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HE BHY: 2 &R REATE B (HPC ) -FAR-# 0k M Z 48 1 (HUVECs ) - 49 % 4 78.(MVs), 33+ HPC-EMVs }iE% HOc2
S JIL2m AL 6 AF A Fe 2 Caspase 3.Bcl-2 #= Bax A& 697, F7ik: KA HPC 7 k-3 HUVECs #3L MVs, ¥ A= 5 35k eh X
R H9C2 & fLm fis F , B i MTT ik Ak 4n 74 & e Am bb & 5k ) & 20 I35 ik b SUBR DE 2B (LDH) 7% 14 ; i@ iF Hoechst 33258
P BN ROAZ AT A TAL; W EFM T IEIR P Caspase 3 7 HEVAZ Western blot 7% HOc2 2 feL ¥ Bel-2 A= Bax #9 &34
GEEHPC B A Mt 2, 5 8 8/ E A (H/R) AR, HPC LAt fe 75 7& = 2. 59+ 3% (P<0.01), B R 25 #3 3 HUVECs #9 HPC 4%
A HPC-EMVs 4222 HOc2 a4 R & L, 5 3T B4 HOc2 4m it A8 b ,HPC—EMVs 30,60 pg/mL 28 4m J8L 75 7% 5 2 % Ak (P<
0.001), F. LDH 7 M4= Caspase 3 7122 I35 (P<0.01 3 P<0.001), 7 =20 fe & 3§, Bel-2/Bax WAA 2 2 AR (P<0.001) . 45
BRI HPC %977 3% HUVECs 38 MVs, HPC-EMVs i@ it % v £ 5 H9c2 4 i Caspase 3.Bcl-2 = Bax &% & ¢ & A &
ERATER,
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Effects of hypoxia preconditioning induced human umbilical vein endothelial cells microvesicles on normal
H9c2 cells

LIU Chao, WEI Su, ZHANG Kun-wei, ZHU Qian, LI Ye—yi, RONG Yu-mei, ZHAO Jun-yu, LT Wu-wei, SHANG Man, SONG Jun—qiu,
WU Yan-na, LIU Yan—xia

(Department of Pharmacology, Tianjin Medical University, Tianjin 300070, China )

Abstract Objective: To investigate the effects of microvesiclesc (MVs) on normal H9¢2 cardiomyocytes and the expression of Caspase 3,
Bel -2 and Bax. Methods: MVs were generated from HUVECs induced by hypoxia solution pH 6.8/5.8 and pre —hypoxia 10 min/
reoxygenation 15 min, which were incubated with normal H9¢2 cells. Cell viability was tested by MTT assay. The activity of lactate
dehydrogenase (LDH) in cell culture medium was tested by colorimetric method. Morphological changes of H9¢2 cells were observed by
Hoechst 33258 staining. Caspase 3 activity was determined by colorimetry and the expression of Bel-2 and Bax in H9¢2 cells were detected
by Western blot. Results: HUVECs HPC model was successfully established. Compared with H/R group, the cells viability of HPC group
was significantly increased (P<0.01). Compared with normal H9¢2 cells, the cells viability of HPC-EMVs 30, 60 pg/mL groups were
significantly decreased (P<0.01), and the release of LDH increased (P<0.001), and the ratio of Bel-2/Bax significantly decreased (P<0.001).
Conclusion: HUVECs HPC model is successfully established, and MVs are generated from HUVECs induced by the method of HPC, and
HPC-EMVs have pro—apoptotic effect on normal H9¢2 cells by affecting the expression of Caspase 3, Bel-2 and Bax.

Key words microvesicles; hypoxia preconditioning; hypoxia/reoxygenation; H9¢2 cells; apoptosis
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AR SRR AR S B I P A R 2, T
e F VA 20 B FEERE T 1L MVs B T30 381 4 g -4
ARSI RTINS & B, KB IPC AbBEJ5 , 1 25 i
T MVs (& B RN, H IPC-MVs i Zeki
AN PN 5 0 T ik A2 S U O WL /R 453455, M Vs
HR R TR B MVs(EMVs ) BH 5 3800, {5 12 Sk U8
) MVs 7E IPC X ILEIVE 2 AR FIE, B T34
TRV TPC AR B 527 3 ZFP A AR S MEA 2R 152, 1
BT AR AR (R AR RS, ASRE T 14 s b2 4 0
Y5 A IR o PR AR S B0 A AR AL HPC AR RIS
PUA IPC , FE— 33T EMVs X0 L4052
W, 1A TPC AR FHAILE , A I RIG 7 d il 1 453 4
PEALTR M

1 #RFFE

L1 A NS KN B 4 (HUVECS, HP E R
B 4L ), HOc2 LA R (ATCC), FR4F I,
DMEM (=5 4) , 5 5% %% 2 1R & ¥, MTT (Solarbio) , BCA
B H & KA £ (Solarbio ) , Hoechst33258 it
H &5, Caspase 3 Kl & (LI =~ RAEYHA
WFFERT), LDH M 50 & (st A AR
Fﬁ) ,Bel-2 oAk (Santa Cruz), Bax .3 —actin TfT,{ZIK(CeH
Signaling Technology).
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1.2.1 HUVECs SR TGS N (HPC )RR EENT 2
Ji % 3% 5 5256 43 2H  HUVECs 40 8 L 6x10* 4>/mL
M FE R T 96 FLAR P, T 95% 0,-5% C0,.37 C
AR R R 5% 24 h,HUVECGs 700 3 4, R4 Bk
FUE A (H/R)F HPC 4. Control %2 KA
JA 200 pL pH 7.4 95 BRI, T 95% 0,-5% CO,.
37 CHHEP SR 16 h 25 min, H/R 441 HPC 4 5%
BRI 100 WL pH 6.8 (IEE W, H/R HTET
95% 0,-5% C0,.37 CHFAH 1557 25 min, 5 H/R 41
AN) 2  HPC ZH A0 B i S/ 2 b B, R0 54 4
Mo E T Hh A 2B L 20 L/min B9 37338 95% N,—
5% CO, IRAS 10 min, Ffif5 4 HPC 4140 & T
95% 0,-5% C0,.37 CHIMAEREFF 15 min, H/R 41HI
HPC 20 [A] i AT s ) i 4 12 h/%2 560 4 h b3,
RIMA 100 wL pH 5.8 SREM , B THELEE P
20 L/min B3 338 95% N,-5% CO, IE4 < 15 min
IKFPEERR ST , T 37 CRUMEIRIBEAR T HEA TR ]
B 12 h BOALER, b FE S S HHE T A A T
95% 0,-5% C0,.37 CHEFiH & A 4 ho BlJ5 R
MTT K600 4% 2H 40 MO A7 35 5 .

122 HPC-EMVs (53240 HUVECs #: 7 T
6 LA, HPC AbFRJS AR AR K 3, R AL 2

DS HPC-EMVs:4 °C,1 800 t/min, 5.0 20 min
LERANMIRE B s I EWRCT 13.2 mL OB O
H, 4 °C .33 000 r/min, #3320 150 min, 152 951
VERD A HPC-EMVs, D—hank’s 1% 5 20 CIR 17
S H.

1.2.3 HPC-EMVs By HER KH BCA HHE
AT HPC-EMVs #7288 1 & s A2 - # HPC-
EMVs # 0 8CE T oK E b1, B 15 pl HPC-
EMVs A 30 wL (92450, 7K - 24#% 30 min f51R
5], Z IR & 5% HPC-EMVs & & &7
LRI

124 B 5 WE HPC-EMVs WIE A ¥
HPC-EMVs FEAR B Tok b AR AL, f g e al ik
JEIRAT, BU40 wL HPC-EMVs 2R M I, 2
T FE 2 min K 2R AR FH IS AC AN T 2 o Vi
A GF ) 2% BB TR Y R B R e 2 T M, =
TR 2 min, W 2R MR AR FH U ACAM TR £ . F
ST RS P 0, O 355 S fLBE TSR, 1
T PRI R A BGHATHA IR

1.2.5 HPC-EMVs FliF % H9c2 4Nl 5 & %
HO9c2 40 L) 1x10° AN/mL Y %5 B 43 il 33 b - 35 3%
e, F 95% 0,-5% CO,.37 CHHE 535 24 h, 57
EEEFRIG, X R4l e FH JC FBS b DMEM 85353
HPC-EMVs #5414 F 155 Ff DMEM £ 5% 5E e il (1)
e B A 10.30.60 pg/mL () HPC-EMVs 28 , T
95% 0,-5% C0,.37 CHFH HIFE 4 he

1.2.6  MTT SEAG 40 B A7 1% 5 B4 2H A0 33 58 g
(IR, BFLITA 0.5% MTT %88 10 WL, A 37 CH%
FERETURSERT SR 4 h JE G gL dA, Sl
A150 L DMSO, 4 35 354 & F B bR A, 9875 %
R 490 nm, 7% 10 min, KMASFLIKSCEE , $2120D
KM ZH/0D X HR2H x 100% 125 3T A AN AR
1.2.7 et kile 553 LDH 36 3 il s
2 H9e2 4HffukE 3R, SIGA & AR
PRSI LDH 36 31 7R , LDH 3% 4% (U/L)
= (0 52 FL R JBE % B LR Y 38 )/ (s o L W s 8 —
75 LI ) b T i 6 2 (0.2 mmol/L)x1 000,
1.2.8  Hoechst 33258 e (ayk kil 4ifg 1= D-
Hank’s PB4 20 HOe2 ZHiAt 2 YK, £:FLINA Hoechst
33258 YL 1 mL, Y4 4 30 min, D-Hank’s ¥
2~3 WA RBRYW, 3 BB L KN 340
nm , BEFE A0 A LT UL SR 4N T 25 040 8

1.2.9 FOIRMAE Caspase 3 WP WA 2H 40 Al
FFRWE & o WA T 2.0 . 7 4 CRISRIE
T,400 v/min, B0 S min, /N0 E EWE, A D-
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Hank’s VR 1 IS FHRE L. BUR FIEE 6 LR
LA S 1 mmol PMSF B 2L 100 wl, 1%
J& , UK F 24 30 min, 4 °C,8 000 r/min, &5.0> 15 min
PEHUEE 11, Bradford WA E # MR EE , 2 BRGAGR &k
A A58 FH R AR S SE R 405 nm ARWROGRE | 2 il bk
HERNZE , TTEAR S Caspase 3 161

1.2.10 Western blot il Bel-2/Bax 2 FIMIFEE UK
£ H9c2 M5 N A Western Jz TP Z2f# K 100 pl,
TR T K 2% 30 mina4 °C, 8 000 v/min, B5.L» 15 min
WEEE M, e EFEREEEABIKIFREE R
PVDF . 5% BAR WA 2= a0 2 h, I imA
Bel-2(1:1 000) . Bax T4 —Pr(1:1 000) F1 B -actin
(1:1 000) Hi e —Pt ,4 CHBE AR, — P H 4
J5 FH TBST T4 b Vi, Yk 10 min, 3t 3 ¥k ¥
PVDF & T5Rrny e scder, JHmABR L Ak
i FRIC A ET R T PIgG (1:1 000), EiRIE ST
2 h, WFE SR FERIE, JA Bel-2 F Bax Hife—Ht
(1:1000), .27 & 6 AGA 0 58 2 1 4500, EHEOR
A Image JEA4TT Bel-2 Bax JKJE(E, FFITHHE M
A,

1.3 itz aes® fdi ] SPSS 17.0 BFxd i e 4%
AT AT, 2] b fdt P B R 3R Ty 25 AT A 0, X
TrRHEERFTZMP, HZEFE, RAZ40E T
LSD 13 )7 224550, % Tamhane’s T2 1. #5624
P<0.05 M GITEE Lo GERDL s TR

2 H#R

2.1 mh#Ex HUVECs HPC & 5% IR 2 4
o, H/R ZHANIAETE R AE 70% A4, Uil H/R i A%
A B AR AR RS T, 5 H/R AR HPC 4
HAT IS A H/R A E T (94.83%+2.55% vs
75.98%x4.54% ,P<0.01) (& 1), UiH] HPC &H4E T 41
H/R 05 T, SE e 45 A Ae e LB 1R, SO
#57 HUVECs (9 HPC A5

1007

80

60

401

AMLAEIE /%

201

0

T
Control H/R

#%%P<(0.001 vs Control; #P<0.01 vs H/R.

1 H/R #1 HPC #Z i HUVECs TFiE & (n=6,x+s)

Fig1 The cells viability of HUVECs in H/R and HPC model
(n=6,xxs)

22 HPC-EMVs ¥9%k & &2 E& HPC-EMVs
AR I E . T BCA BepnifE 2R Ao 8 20
HPC-EMVs (& H & 50 (0.298+0.045 )ug/plo
HPC-EMVs (YIEA : T YeibAbFE MVs J& , 7R 5T HL
BN, WEERRAEECH 6 000 17, 455 & HPC-
EMVs EAELE 100~1 000 nm, FEAR K R sl ffh [F ., H
LA 2 B AR AL BS54, A 58 B AL, K UL
WA (K 2)

2 ESHEET HPC-EMVs B4 H#I(Fi%, x 6.0 K)
Fig2 The structure of HPC-EMYVs under transmission electron

microscopy (negative dyeing method, x 6.0 K)

2.3 HPC-EMVs % H9c2 i #3545 E A MTT
K % BHL, 55 %4 BB ZH (100% 0% ) A1 [t , HPC-EM Vs
30 2H(90.43%+1.21% ) Fil HPC-EMVs 60 2H(73.19%
+2.11% ) 40 MLA7 15 2R B 5. F B (P<0.001) , {H HPC -
EMVs 10 21 19 20 e A7 % (96.31%+1.84% ) I To 4t
P15 5 5 HPC-EMVs 10 4{4H It , HPC-EMVs 30
60 4140 g 7735 R % T B (P<0.01 3% P<
0.001);5 HPC-EMVs 30 414 Lt ,HPC-EMVs 60 21
AT G F IR R (P<0.001). FHILAT I, B
HPC-EMVs #¢FEH K, HOe2 4UIAF TG R BT R %,
HESBAG 72, WK 3A.

LDH #0275, 5% B8 2H (116.23 U/L+6.88 U/L)
L, HPC-EMVs 30 4 (132.97 U/L.+4.92 U/L) .60H
(157.38 U/L+6.94 U/L)LDH 7 i 2 75 (P<0.01 5%,
P<0.001),{H HPC-EMVs 10 21 LDH 7K~F-(114.25 U/
L+6.31 U/L) WA BEARIF oG it 2 5% 5 HPC-
EMVs 10 4140, HPC-EMVs 30 F1 60 Z41LDH 7 4
BEN (P<0.001); 5 HPC-EMVs 30 414 Lt ,
HPC-EMVs 60 2l LDH 3P 75 & 2 49 11 (P<0.001 ).
LDH {54 i HPC-EMV's ¥ 5 4 388 i 52 577 AR di i
RGN, WLIE 3B,
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2.4 HPC-EMVs % H9c2 2m it 649 42 28 = 45 A & 48
X #ud)  Hoechst33258 YL (a45 5 i 7, X L 2H 41 fifg
TEAHNTERE, Ak @5 —58. HPC-EMVs
AbEE S HPC-EMVs 10 41 H9c2 2 g v DA 50 4 At
B B AR SRR, RECEWRYL ; HPC-EMVs 30 415
BRI 22 HPC-EM Vs 60 21 20 k% [ 45 e
LB I 2 AN A R R A B e g, D
PR T4 S, WL 4A

Caspase 3 T PR R I 45 SR WoR , 5 X4
(140.04 U/pg+10.37 U/png) H %, HPC-EMVs 60 £
Caspase 3 P& TH (307.29 U/pg+9.25 Ulpg,
P<0.001); 5 HPC-EMVs 10(142.51 U/pg+10.55 Ulp.g)
1 HPC-EMVs 30 2H (182.78 U/ug +6.58 U/ug) [t ,
HPC-EMVs60 41 Caspase3 JiP:tAT &1 (P<0001),
LR 4B; Western blot ¥l i 7n, S5 X HR [, HPC—
EMVs £ 20 B MVs ¥ B3R, Bel -2 1Y 55717 5 i A8
% ,HPC-EMVs 60 2 55717 JL-F-TH 2% , Bax 1945415 14 7
J, Bel-2/Bax HLAHFEAG, WLIE 4C.

A
1007 — ﬁ? &8&&
i
807
N
3607
i
& 407
=
§ 20
0 T T T
Control 10 30 60
HPC-EMVs/( wg/ml.)
B
2007 83&
*kk
i
o 1504 *k
E —
= 1004
=
=
F
504
O 1 T T
Control 10 30 60

HPC-EMVs/( pg/mL)

#P<(.01, #+%P<0.001 vs Control; #P<0.01,*P<0.001 vs HPC-EMVs
10;%%¥P<0.001 vs HPC-EMVs 30
B3 A .HPC-EMVs X IE% H9c2 4HRETEE R AI RN (n=6,x+s5)
B. HPC-EMVs 33 IE & H9c2 4HRtE3E 57 LDH & iEm
BN (n=6, X=s)
Fig 3 A. Effects of HPC-EMVs on normal H9¢2 cell viability (r2=6,
x+s) B.Effects of HPC-EMVs on LDH activity in supernatant

of normal H9c2 cells (n= 6, x=s)

I : Control; [l :HPC-EMVs 10; 1l :HPC-EMVs 30; IV: HPC-EMVs 60
B 4001

88&&
=
?‘0 dkk
g 300-
H i
H 200+ Pzl
E — —
=3
2 100
<
Q
(: T 1 1
Control 10 30

HPC-EMVs(pg/mL)

HPC-EMVs(pg/ml)
10 30 60

C Bel-2

— 26 kD
Bax - — e 21kD
f-actin 42kD
2.0
s T
Z 10
£
= aa fiid 28&
A
. i [ . I |
30 60

T
Control 1

HPC-EMVs (p/mL)
"P<0.001 vs Control; #¥P<0.01,*P<0.001 vs HPC-EMVs 10; **P<0.001vs
HPC-EMVs 30

E 4 A. HPC-EMVs %f IE ¥ H9c2 40 A Hoechst x & ) 5 Il
(x200); B. HPC-EMVs Xt IE'& H9c2 4} Caspase 3 i&4£H9
B0 (n=6,xxs); C. HPC-EMVs X} IE % H9c2 4 il Bel-2/Bax
BARIZHIZM(n=3, xs)

Fig 4 A. Effects of HPC-EMYVs on Hoechst staining in normal H9¢2
cells (x 200);B. Effects of HPC —-EMVs on the activity of
Caspase 3 in normal H9¢2 cells (n=6, x+s);C. Effects of HPC—-
EMYVs on the protein of Bel-2/Baxin normal H9c2 cells (n = 6,
X+5)

3 itig
A8 PN DR ZEELAE Ay O LR il 453 0 1) A 4

A5, HS THD kA R VTG . IPC $8 12

BT R R A B s U IR L ) L 25 T
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Fis ) P PR T P AR L S T 6T i 462 ) i ] F it ot/
PR AR VR O LR I/ P T s
HRE R RO LR 7, O LA R B AT
JHT-FIRAE . SE50 2 AT A B, >k A H/R 2R A
R IR PN 2 20 B A S AR 1 HOe2 SO LA B ) A T
AR T, ABFFEIESE HPC-EMVs % 1E % H9¢2
O WA BVER , I & 0 HE o FEAIK HOe2 24
MR PLR T I Bel-2 AR IR T-8 1 Bax B ELIE,
HAIM Caspase 3 I PERIFIEH

AN M A T i R A B S dRe BT A AR Bl i i R
ST A 240 R ABE 7091 AR ST 35 2 iy I 7 200 L /K P
FHRRE B RSN TR 51405 R5F A4 20 B R 2 LA &%
WA N,-CO, IRA BN A Bl S Y T A 4
ST UR IR B T RAF IR R A A
PR, i ALY HPC AEAR R AL T 47 PR AR 5
6 SR FH AR 91 10 40 i e S T35 o7 A 7R, PR 2 D B 20 M
JFEEIK MVs 78 HPC 1372 A9 /E FIALH

Caspase Z % FEAEF T TR Bt 2 4E
H, T8 kA JE— RS Caspase K 2 AL [F] 2
5. Hip, Caspase 3 BIA N 4R E T 003K
PRl 105 1Y) Caspase 5 H Y OCHHEEE . Caspase
3 A G HA S BTG L, 5 DNA $#50510& 52 il
Ko, RIS AZ IR PN DD, DA ol 240 e o 000,
Bel-2 K MR T-H N Z —, Hrp Bel-2 2R
FEFED, Bel-2 AT T, 177 Bax AAE I IELY
A, Bax M FRIB AT Ik, TR 40 M T, Bel-2/
Bax 119 LU AEDRF D A M2 A5 & AR PR T, ARSI =
RTHATSE & B IPC-MVs XF /R K50 LEA (R4
YEHT, FFEUEBIEAMLEH R L UR O WL Bel-2
AR 122k, TR Bax AYZE 121K, FRAIK Caspase 3
6 F02 s ARFSE HE— B UESE HPC-EMVs [RIRE @ 1
P HOc2 L JULAR M Bel-2 4R A ik, i Bax
[IEE 358, T I8 Bel-2/Bax [ HL{E , 155 Caspase 3
6 I RAER AT AR

AW % B HPC-EMVs X 1E # B3R fUHOe2 A
PEHET TR, R W R LA, 858, 76 MV 11
SR ] 5 T/, A BFFE X HUVECs JE1 758 Bk /2
UG AT T[] i AR A2 AR A 3, AR AR BRI
MVs, ANHEBRTE R B ] py il S/ 52 S, 7= A T
PR MVs AT RE. FLUR,7E MVs PFE RO 7T,
ARSI HT I & B IPC-MVs XF T 1F % A9 HOc2 41 iy

A IEPE T VEHT L AEXET H/R 453005 9.0 LR AT

TRAPHEI, B MVs &A% T AURIBVER], B2, 45 N

B2 D) e B i 5 e it o JUE s 25 D10 R G Y ke ]

o SRTMINEZ MVs X O JJL5 1 A4 T8 A BTIK o8 AN ¥

2R MVs BIMEFIALE R H AT E A
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