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[(HE] BW MAAKAZG 2T(HSP2O M AR ¥R B (Hey) 5 $ W o F AL @R HG QR ERZ LA,
FiE BARABHRAEmIE. KA MTT &40 Hey sF A3 5k A & 8 (HUVECs) 4 % % #9 % % ; Annexin V-FITC % i, 74
A K A& BOR X an I AR Hey & HSP27 x4 Jo 8 = 69 % v 5 3803 52 30 R R & — BuA R ) 3K 50 & (Al BR 38 R By i) 46 )
w3k P NO K 2/, 7- = R 3% b % R L8R 3 (DCFH-DA) i M A (ROS) # @] 3% 7 & B 7 X, 20 e A 4ol 2m 1 1 ROS sk #F %
THGEF I, £8 HUVECs 5 RF & A Hey 4R & ,0 mmol/L 48 4 & F 3144 97.33% . Hey 0. 2 mmol/L 48 % i& &
¥4 A 95.17% ,Hey 0. 4 mmol/L 4B 4 7& 315 4 90. 72% ,Hey 0. 6 mmol/L A4 & &35 4 78.29% ,Hey 0. 8 mmol/L 48 4 &
BRIy A 63.65%,Hey 1. 0 mmol/L A4 & ¥ 1E 4 41.51% ., 0 mmol/L 85 Hey 0. 2 mmol/L 4 b%k, £ F B4+ 5 & L
(P>>0.05);Hcy 0.4.,0.6.0.8,1.0 mmol/L 484 7% & #4&F 0 mmol/L 48, £ %A %3t 5 & L (3% P<<0.05), HSP27 R EHF,
me A s R G 2R EAR MM HSP27 5 HUVECs #i 45 £ A R 4E R . Hey 869 % X W & Je A =, ® HSP27 4t 2 3% 47 41
A, A HSP27 s, Hey 3t W & 40 ie e 5 F . HSP27 sk 474 Hey 314 NO #9& ¥ A= 474 Hey # % ROS % = 4. &
#®  HSP27 i@iid %o NO £k f= 38 % a4 ROS KP4 4 Hey F 09284 A K @6,
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Protective effect of HSP27 on Hcy induced vascular endothelial cell injury and its mechanism
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[ Abstract |

Objective To study the protective effect of heat shock protein 27(HSP27)on homocysteine(Hcy) induced vascu-

lar endothelial cell injury and its mechanism. Methods Human umbilical vein endothelial cellsC(HUVECs) were cultured. The influ-
ence of Hey on the survival rate of HUVECs was detected by MTT method;the Annexin V FITC apoptosis detection kit and flow
cytometry were used to detect the influence of Hecy and HSP27 on cellular apoptosis;the experiment design adopted the total nitric
oxide detection kit(nitrate reductase method) for detecting the NO level in cell culture fluid,the DCFH DA reactive oxygen species
(ROS) detection kit and flow cytometry were used to detect intracellular ROS to research possible protection mechanism.
Results After action of HUVECs with different concentrations of Hey, the mean values of survival rates in the 0 mmol/L, 0. 2
mmol/L,0. 4 mmol/L,0. 6 mmol/L,0. 8 mmol/L and 1.0 mmol/L groups were 97. 33% ,95.17% ,90.72% ,78.29% ,63. 65% and
41. 51 % respectively. The difference between the 0 mmol/L group and 0. 2 mmol/L group had no statistical significance( P>>0. 05) ;
the survival rate in the Hey 0.4,0.6,0.8,1. 0 mmol/L groups was lower than that in the 0 mmol/L group,the difference was sta-
tistically significant(P<C0. 05). The cellular survival rate was negatively correlated with the Hcy concentration. The higher the
HSP27 concentration, the higher the cellular survival rate,showing the concentration dependence. HSP27 had a protective effect on
HUVECs damage. Hey could induce apoptosis of endothelial cells, while HSP27 could significantly inhibit apoptosis,indicating that
HSP27 could reduce the damage of Hcy on endothelial cells. HSP27 could inhibit the NO decrease caused by Hey and inhibited the
production of Hey induced ROS. Conclusion HSP27 protects Hey induced injured endothelial cells by influencing NO expression
and regulating intracellular ROS level.
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1.1 SEE RS R FEM

1.1 F2AUS R IR Heracelll501(3E [H Ther-
mo Scientific) ; # ¥t T.4F & (1 [F 95 4% 28) ; CH20-BIM 8] &
Y WAL (H Z Olympus) 5 IX71 56 B f 5t ( H 45 Olym-
pus) ; B0 ML (3 FE Thermo Scientific) ; 7t 20 4 i {X (3% [E Bec-
ton Dickinson) ; Ht #fE YL /K {68 (b [ LWk 72 SE 6 B8 65 ) 5 1
F oAt KV (B8 Sartorius) 5 15 18 # 1 5 £ 2% (i B 7195 5 4¢
AR

1.1.2 FERH Ak DMEMEE Gibeo) s MTT 40 il
TP (36 | Invitrogen) ; 48 il % 77 i 4 1M 3 (FBS, 3¢ [# Co-
ning) ; AnnexinV/PL i T2 4 W 3 7 & (o [ 5 32 Bl 45D 5 Lipo-
fectam ine 2000 (3% [ Invitrogen) ; i\ — A AL Z K M3 57 & (24
= R HED s DCHP 3t AR AR & (H s RAED .

1.2 ik

1.2.1 AJGr#e Rk J 40 s (HUVECs) ¥ 3% B % e o o o 4k
Tt R A LI HT 8 19 £k 2% i i (PBS) S A w0k i Ok 1 ) 1
0. 1% B R AEH 46 30 min, 2 10 %6 Ifil 5 1 DMEM #% 3% 56 2¢ 1| 7
AL AETE 1 500 r/min B0 8 min J5 T A K 78 W B B 40 . i A
37 °C 5% CO, BEFRM M EE TR . FR4i MU REIE 850 @& 5 .
0. 05 % REETH AL AR Ak 8235 3% . B 2 R —wai i1t [\l
B EE e B IR . BN B KA 3~5 T T 585,

1.2.2 HUVECs A R/ 85385 M HUVECs, £ 0.5%
T 75 43 T Ak S5 B2 Al F 96 FLAR, 10 000 A4/l ik A 37 C,5%
CO, B 3246, Wi 5% 24 h, 42 IS5 A1 AE FLAR b A TR vk 2
2y A 6 A FL R A ST B PR IR AL . 4k gk iR
24 hg LA 15 L 15 /L i MTT . %8 4 h )5,
RIS S B A 100 uL DMSO, 784398 % 15 min, 5 J1 i
FRAL R 490 nm W 52 4 £L WG BE (A) ., HUVEC 3 5 %
(VD)=L H AH—XTBRA A /FTRA AEX100%,
Hey 4 43 5N A Hey (i 284 B 4335124 0,0, 2,0.4,0.6,0. 8,
1.0 mmol/L, Hey+HSP27 41 . & L4 M i A Hey {8 £ ¥k JiF

2 0.8 mmol/L, 343 5hn A HSP27 i & Bl 0.2.4.6.8.
10 p.g/Lo
1.2.3 #ME T 58 HUVECs, £ 0. 5% G 7

SR IEALIE Bl F 96 LA, 10 000 4/FL. LA 37 'C 5% CO,
R4 . HSP27+Hey 4145 74 W 0. 8 mmol/L 1 Hey 5
I8 12 h J5 R B SR R S A W 10 pg/L 1Y HSP27, 4k
Zp¥rg24 h, Hey 445 T4 E 0.8 mmol/L B Hey J5 8 37
12 hJG KB R IR e o I 0 B R Bk dk e i 5724 he A4
i IE R B R . IES AT EP 4 # .1 800 r/min L
5 min, Fi PBS X 405k 2 ¥, k1 800 r/min 0> 5 min,
FE LWL M 200 nl 855 W E B M A 2. 5 pL Annexin
V-FITC. 5t /R 515 F = I F M6 A 10 min, A 5 pL
LTI E (PD Y4 43 18 A J5 28 IR RE G 5LV 5 min, #E 47 U =X 20 Jifg
ORI

1.2.4 #felEFR b NO KW #3758 HUVECs, &
0.5 % b B 78 43 W Ak J5 2 Fh F 96 LA, 10 000 A~/FL. A
37 °C 5% CO, HiF-46 . /i 3% 24 h, HSP27+ Hey 24 ¥ #e g &
FHHE N 0.8 mmol/L iy Hey K& 10 pg/L By HSP27 [y ks 3% 3%
Ja kS BE 5% 24 h, Hey A9 ey & F Wy 0. 8 mmol/L Y
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Hey B3 3250 5 46 815 9% 24 h, 28 (U400 0 o 1 e 6t L 4 4
6 NE AL 3B A5 LA M B R, O I R A .
SR — S A U W00 3 ) i TR D g 125 U B 5 AT A 3
BEES A NO WREE .

1.2.5 2096 A (RO K 55 3% )5 1) HUVECs, £
0.5 %0 i liff 78 43 1 L J5 #2096 FL A, 10 000 A4~/FL. A
37 C,5% CO, ¥544 3555 12 h, HSP27+ Hey 4 H #: Jy &
AW FEFy 0.8 mmol/LfY Hey & 10 pg/L HSP27 [ 1 3% 55
Y2 Bi 3% 24 h, Hey HE Ry & F # S 0. 8 mmol/L Hey
MR RIS AR SR 9% 24 h, S A A IE R R, 416
ANEAL . BN SV BT ERAE R 1 1 000 H
DMEM }; 2 fi B 2, 7'- 2 e # W Z iR & (DCFH-DA) .
LUk A 10 pmol/L, 43 5 ik 4 45 41 4 il T EP 48
1 800 r/minE.L» 5 min; F EiE W, A 1 mL DMEM ¥ &
TR TR AN, TR 0 5 B U T 37 CREE AR A
500 pL fy DCFH-DA ¥, L 20 min J5 1 800 r/min B .0
5 min, R H] G 1 DMEM B 2 Ve 2 W A 500 pl #Y
DMEM 5 57 W Ak 7 4 o 3447 it =X 40 430G 0

1.3 SEil2=ab3 SR SPSS 20. 0 #AF AT S 114347, L5
SRR T Fon L A S5 Al I L ECR T ANOVA £
B AP<<0. 05 A Sit 5 & L,

2 & ES

2.1 HUVECs 4 f73%

2.1.1 Hey % HUVECs f£iG Z 15 HUVECs 5 R [ i
B Hey fEF S -0 mmol/L 715 R ¥ {H K 97. 33% . Hey 0.2
mmol/L 77 7EH R 95.17% . Hey 0. 4 mmol/L 477K %
By 90.72% ,Hey 0. 6 mmol/L 20 £ 1% K K 78.29% .
Hey 0. 8 mmol/L 4 A£7E 2 {H M 63. 65% , Hey 1. 0 mmol/L
HHAETE RIE N 41.51%, 0 mmol/L 415 Hey 0. 2 mmol/L
ML, B R TG I X (P>0.05);Hey 0.4,0.6,0.8,1.0
mmol/L {77 F B F 0 mmol/L, Z 5 A Git & X (¥
P<C0.05), LA 1,

2, P<C0.05,%5 Hecy 0 mmol/L [ %g
A 1 Hey 3t HUVECs 7258 Z 8 &1

*: P<<0.05,5 HSP27 0 ng/L tL#&
& 2 HSP27 3 HUVECs {5 8y R A

2.1.2 HSP27 xf HUVECs £ 7% % 1 B Hey 0.8
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mmol/L B} A~ [5) ¥ B () HSP27 5 HUVECs #H B /E . N A A&~
[ BE HISP27 28 1) PN B Al A7 376 56488 0 pg/ L A B TH e 22
S G L (P<<0.05), WA 2,

@ P<<0.05, 5% 41 Hh4k ;. P<<0. 05 5 Hey 41 Ho %
3 HSP27 %t Hey iS58 HUVECs BT B &I

@, P<C0.01,": P<<0.05, 5% 41t ;. P<<0. 05,5 Hey 4l H %
4 HSP27 ¥t Hey #l3% HUVECs # NO 7k F 880

4, P<0.01, 525 4l b i .> . P<<0. 01,5 Hey 2 4%
5 HSP27 ¥t Hey 5 # HUVECs =4 ROS #9810

FHREZ 201853 A% 47 5% 7

2.2 HUVECs T-16% S HEAMMBIET- R K 0.5%, Hey
HANMHT- RN 88.85% . M m FaHA. ERALKIT ¥R
Y (P<C0.05); Hsp27 + Hey 4040 fg 98 1= %Kl 50. 93%, 1% F
Hey A H® TAEOA. ZRAG ¥ E XY P<0.05), |
&l 3.,
2.3 NOKF ZEH4H NO KF 29.37 pmol/L B BKF Hey
4 NO JKF- 8. 94 pmol/L, 2 5 A G it2# 7 L (P<<0. 01) 355 [
21 NO 7K 29. 37 pmol/L & F HSP27 + Hey 4 NO /K
22.18 pmol/L, 22 R A gL it % & X (P<C0. 05); Hey 41 NO K
F-8. 94 pmol/L ik F HSP27+ Hcey 44 NO /K 22. 18 pmol/L,
ERAGIEE L (P<0.05), LA 4,
2.4 X Hey S HUVECs 4 ROS B2 m 3 3 DCF (%
N RN R )R Bt ROS 17 4 7K F . a5 B4 ROS K- i
i s Hsp27+ Hey 2K Z » Hey 4 ROS JK - # & ; Hey 40 ROS
KB TS (4L, 2 58 G 2 X (P<C0. 01) s Hsp27 +
HeydA®mFAHAHMF Hoy A, ZREASHITEE XY
P<<0.01), LA 5,
3 i e

) Ik ot B BB AL A2 vl T B AR S RS AR P R T |
1V Bl BR A BE R AE . UEARESR N BB R R 2 B T
SRR Mk M 2 0 IR A R L P A ) RE A5 3 ko B
T Ak 5500 1 PR K R 2 I — A B R B A FR T A
BT A BT Annexin V5 PLR] X 43 P8 T2 507 1600 &%
IRBEAN AR Y R, & B Hey BEM% 08 /0 N B2 40 B (49 A= 47 2%, HL B
H Hey We BSR40 M0 ) A2 A7 3B, 5 Hey R 2 AR
Ko MMLH Hey 7KF- T 5 2 3 kot B 88 Ak & 28 5 & e i 2 57 16
W PR 3. B A R 2 A T S B R A ISk R PR RO R
BEH 2 R AR AR TE L. HATC A —2 % F Hey MHEHEM
P B 4T i o B B A A A AT . ARG A5 R R L B Hey W
JIE AR 3G T, A M A A R R R AR L Mk B Hey mT A B i 9 B
A it A= < 30 7E T Hey RS2 30 1 P9 Bz 48 I A= 47 o 52 50) 42 400

H i 2 8550 Hey 5300 P9 B2 9 8 [ 79 J2 3l ik ok #
WAL EBEHLH . ABFFE & B, Hey RENE S 80 % 40 i
FEAE NO B D R REE S ROS 19774 . NO J& N Bz 41 f 4 +5 1f
BT IR 3 S 0 Y A A NO S B e s 3
B NO Az B> S B0N B D) g R . 2 2l Koo R BB A 1Y A
700 AJTTHM W58 S 30, W B2 240 0 A= A% 1 O 20 T 84K i 38K
B3G5 BN NO iR 2B NO AW F R T, A
B D) e BE A S0 A & AL R BB A T S — R R .
NO A . A WF5E & B 3l Ik ok 658 14 95 725 200 Jifd o 28 1 A ¢
VR 2 3k 1 0, 23 380 Bl IKOBE S AR M T AR 5 T IR
EIREA™ ., EAMRIEL AT HAEHMBES S Hey i
S P R A T AT L TR HSP27 IS B I JE T AR % B
E G R0 2% A T A G B 1 B AL T HSP27 fy i 45 F g,
NO =Rl W] 1R S W B2 DI BERR 78 1 — A48 4R . AR DR oe 48 R
R, HSP27 e B2 8 i o 40 i 09 A7 3% 3280w . 55 Mgk
HSP27 X} HUVECs it B A &4/ F s [l R F 8 — A AL A
03250 0 0 40 M B 3R W NO K BEAT R, & B Hey )
# HUVECs <l NO (4 B B in A HSP27 J5 e vl 55
Hey % P B2 40 B4 5% i, A TT el 32 9 B2 T g . B BIF 98 & 3R
HSP27 BA 4y FHEEEM el 55 W 1M 7R 4 oK
S EAT IR L AR Hey X Py Bz 40 ol B i S i
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ROS R % 14 58 41 0 401 10 385, A2 1k 98 A 5 B G A1 2%
N 2R 1 S AL IR BE 1l 2 RSP S . I HRGE L AR B TE N
Y REFRI & A ML Pl G R . ROS [ IR EEAT 44
FEHRLRR A Y ROS 248 1 77 5 i) 2 v | A i,
AN RE e BT, ROS & 40 i 15 B 15 38 % . 75
AT R EEEN . ADF5R A DCFH-DA & 1 A &
IR Bk A7 40 P ROS 2 A . 3 a2 3 =X 40 43 A8
DCF ) %¢ %58 J32 5k fE 038 40 2 79 ROS 1K P, A BFSEIESE
Hey fE%15 T ROS =4 51 N Bz 40 i ) e 1 6%, J2 57 99 1l &
I B kR B Ak 9 G B, HSP27 iR M AL . O
WFFTUE S5 B Rl 4% 38 5 22 A 1 S A5 R #9580 1k 17 38R e 40
PR T B PE AT - (1) A8 8 ZRORL IR ) B8 5 (2) 38 40 M PP Wi, 3 /b
ROS Az 5 (3) 48 70 40 i I8 B AR 7 5 (4) 3% M, fi 380 40 il 4=
7o LIN Uit — B fF 58 HSP27 7E Hey 4b B (4 79 52 40
Bt HR Y 2R O 8 3 R A T HSP27 5 2 K B P B A1 i
FLUESE T HSP27 ik 8RB A% M Hey 518 09 W 5 40 i
PG R T, e ] UL D R PE ROS P22 e 46 4R i
Hi 07 A& HSP27 X1 Hey 51/ 0 4 K B4 10 EZHLH Z —.

ZE BTk HSP27 il 33 52 M NO 23k A1 18 35 41 g 9 ROS
KA Hey 5 5 09 52 31 45 (9 79 5 40 1, 3% 26 7F ) 48 7R
HSP27 1] fi J2 T Bi7 A5 I B0 Ik o % B 1 0 0 0

2% 30k
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