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[ ABSTRACT ] Aim To investigate the effect and mechanism of aspirin on human umbilical vein endothelial cells
(HUVEC) senescence exposed to high glucose condition. Methods The cultured HUVEC were treated with concen-
trations of glucose at 5.5, 33 mmol/L and glucose at 33 mmol/L with aspirin at 0. 01, 0.1, 1 and 3 mmol/L for 48 h.
SA-B-gal staining was used to evaluate senescence.  Telomerase activity was detected by PCR-ELISA.  Cell cycle and the
level of reactive oxygen species (ROS) were detected by flow cytometry. Results  Endothelial cells exhibited the
characteristic of senescence, increased the number of B-gal positive cells, decreased telomerase activity significantly, en-
hanced the proportion of HUVEC in the GO/G1 phase and reduced that in the S phase and increased the level of ROS after
exposure to high glucose (33 mmol/L, P <0.05). All these phenomena were reversed by 0.01, 0.1 and 1 mmol/L as-
pirin remarkably (P <0.05). However, there was no significant difference between 3 mmol/L aspirin group and high
glucose group. Conclusions 0.01, 0.1 and 1 mmol/L aspirin delay endothelial cell senescence exposed to high glu-

cose. This positive effect may be associated with decreasing oxidative stress.
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1 #RFTTE

1.1 #F#

A # Bk M % 48 36 (human umbilical vein endothe-
lial cell, HUVEC) #J & Cascade Biologics, DMEM 3% 7=
H M EN E Gibeo NF,HEHE BT EYH
Sigma A 8] ,B-F L AEH B €K A & AN K

Fl &l B 2= K E YK AN 3], 5% ok B & M A 3 7]

&1 B 12 E Roche Diagnostics A 8, ¥ 3\ 28 i 1L
(FACSCaliber,BD) , 1 2 & 4% %% ( Olympas /A 3], H &) ,
1.2 #HpatEsR

HUVEC # 4 K T4 10% f 2 i 7% 4 DMEM 3%
FEF ETS5%CO,3TCERHFER, HF2
~3RIIEAR L AUEFEHNAEAKRRA, HFa
i 80% LAt 0.25% & B B H e R, A
A E P EN 1 x10° cells/L, £ 4 i, 80% L & Ff
ek A 1% fb 2F M 3% 8 DMEM 35 3% 4k 4k 4 5 5% 24
h, & 20 f 3k 2 7 25 A T £ 5
1.3 XIWHdE

G EE dm R R AL R 6 4L, IEH BB UR E 4 (5.5
mmol/L) & ## 4 (33 mmol/L) & ## (33 mmol/L)
+0.01.0.1.1 & 3 mmol/L [ & IE #k 41 3% 7% 48 h,
FBHBEINEI,ERELZ3 K,

1.4 B-FFIEHELE

¥apEhT ot , 24 THE, R4k
B R, PBS VL 4 M ,0. 5% K —BEE E A 3 ~ 5
min, PBS % 3 &k, % % PBS, & 7L A | mL # &
ty X-gal 223% ,37°C T CO, £ THH 12~16 h, 7%
B AR T B A AR A AL AL B, £ D 1000
N, R ESH RN, TR A
W4 ML S B E 2
1.5 40 BE P S B T AR

Bl PCR-ELISA A& U, A 0.25% & & & B
o K& 2 x10° M, & F BRI AW H 5
TR LI B v 5 3 b B Y AR X

1.6 =4 B 5 4 240 B 2 A

HA & 1 x 10° A48 #1000 r/min & 8 S5
min,PBS & 2 K J& 7 2R #OR A, &8 N T0% O
BACEHERAKR, BOFELE, A A PBS it
2K, N E b 50 ke/L B AL T P Y2, 4°C K
KRE 30 min, 3 40 M B0 AT 48 AR B, K Ok K
£ 488 nm, & & K K 570 nm, 40} % o F A AT 60
cells/min, & /> # B 10000 40 f, . %48 A BD /A &
# HEHY Moldifit 2. 0 44,
1.7 ¢HRERTEESKT

20 0 TR BB H b, fE 28 Bk E 8 2 x 10°
cells/L, #% & 1: 1000 J 7 i 3% 5 7% 7% # % DCFH-
DA, 2K H 10 wmol/L, 4 MK & J& &% T
AT B9 DCFH-DA ¥, 37°C 4 ML ¥ 5 4 W IE & 20
min, J oML 9E 40 SRR R R I 3 R, R A
BRI ZE 2 10000 A48 A, 36T 5T 3 KRR
1.8 SitEFHiE

LR e Ux +s R, RAREZ 7 2047
(ANOVA) ,P <0.05 27 H 4 it % & L

2 % R

2.1 ZHRFESFME

B R AL UL IE HORRA T 240 HUVEC 5924 %
FEAA A S R MR IR A R I B X% b
A FAl A REHES AN, I B A0 it 5 ek /D,
TN BB T, 0 RE A1 i A 1 G212, 4 i e 4 Bk R
Ji -, SRS | R N ORI £ RS RO A
0.01.0. 1 A1 1 mmol/L F[HEIVCHRSS , Bt i 40 s/ b
M S T IEH, T 3 mmol/L P &) PEARYE F J5 4H
MITE S5 bl A A Eb TG (8 35 25 55 (b + B ] DT AR
ZHDJ 1 mmol/L Bjillﬂﬁikéﬂj\ﬂjﬁi'%,@ 1),
2.2 ZHRREmEERER

TE W R A S DL P 200 L g A 2 B 4
BB A0,0.01.,0. 1 F1 1 mmol/L Bif &) VT AR AE
i it 5 ] ] DS AR B2 1 T e BH 1 A B S /b L {3
mmol/ T BT & VT AR F Ji5 BH A4 40 At 45 5 v W 4 A0 L
2T EM (EE + BRI PCARZALL 1 mmol/L Fif
A DEARZE AR R 1 FIE 2) .
2.3 umALEEE

EFUE IRV ZE A L e 2 4 P R s e g T
WA (P <0.05) . 0.01.0. 1 11 mmol/L B & PTAk
A FH e 40 PN e % e 2 391 s A st M b T 5 (P <
0.05) . 3 mmol/L Bl & VCHAE FH I 20 M Ay i or J % 1
S22 R R &Y (P>0.05;%1),
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B 1. PR O bk 3 S AR IR T P B 4B B S S O R

A RIEF R EELA, B i, C =Bl + 1 mmol/L B wIVEARZH ,

Figure 1. Effect of aspirin on morphological features of endothelial cells under high glucose condition

2. PARIICH3S S HEFAEE T M K 40 AR SA B-gal & RIS

A IEHBER L B 4, C B + 1 mmol/L Bl & DEAk4H

Figure 2. Effect of aspirin on the activity of SA (-gal of endothelial cells under high glucose condition

R 1. PR AR 4R SA B-gal F0i L B i 14 A9 5
(x%5)
Table 1. Effect of aspirin on SA (3-gal and telomerase activ-

ities of endothelial cells under high glucose condition

i SA B-gal T U RLEE R (% )
1E BRI 4 5.0+1.33 100
oy ! 16.79 £2.26*  72.26 +2.25%

12.33 £1.2% 126. 44 £10. 04

10.33 +1. 15% 144.75 +5.88%
7.3+1.23"  166.6 +8. 80

16.67 £1.40*  82.11 +7.10°

B +0. 01 mmol/L B &) VT AKRZH
B +0. 1 mmol/L B w] VEARZL
A + 1 mmol/L B &) DEAKZL
EBE +3 mmol/L B &] PTAkZH

a i P<0.05, 5IERBHIEHAEL ;b N P <0.05, 5 M I,

2.4 HYHREEHAS R
PN B2 200 R0 L v B T 4530 B A9 1

EHEE 400 48 h )5, GO/G1 Wi 4n s fin, S W
G2/M 40 198/ ;0. 01 0. 1 1 1 mmol/L B &) PEAK
YEFIN B 40 48 h Jm, GO/GL WIZm /b, S 17N
G2/M A4 (£ 2) .
2.5 ZHRAEMEKEE

B IEH WV BELEAH LU, RV FH S A P 35 1 4
(reactive oxygen species, ROS) 7K B I F+ & (P <
0.05), 0.01.0. 1 F11 mmol/L Bl ] VCAKAEFH 5 20 Hfd
P ROS 7K ~F- 52 5] o 4 6 1% M IR (P < 0.05) , 3
mmol/ L P& VEARAE FH J5 41 g Iy ROS 7K -5 b e
M ZEF TR EME(P>0.05;%3),

F2. MAIEANBERE TN EABAREESFRRM (v x5, %)

Table 2. Effect of aspirin on the cell cycle of endothelial cells under high glucose condition

i G0/Gl1 S G2/M
EF B R 58.81 £2.54 33.05 £1.53 8.25+1.22
[y 78.77 +4.26" 14.57 1. 8" 6.90 £1.09
A +0. 01 mmol/L FAJ&] PEAKZH 75.17 3. 46" 16. 14 £3.31" 8.69 +0.78
EE +0. 1 mmol/L B 7] PLAkZH 68. 17 £4.59® 23.61 £2. 12 8.22 +0.34
=8 + 1 mmol/L B &) VTR 62.35 +5.87" 29.64 £4. 87" 8.01 £1.56
E +3 mmol/L P ] PTAKZH 81.42 +4.02° 10. 24 +3.98* 8.34 +0.91

a A P<0.05, 5IE# MM ;b A P<0.05, SEHHEAMLL,
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3. WA IS S EIRE T M R AR S 1 |k F R 2200 (~
+s, %)
Table 3. Effect of aspirin on ROS level of endothelial cells

under high glucose condition

o 4 ROS /KT
IEH PR A 117. 11 £10. 83
A 244.56 +12. 1°

B +0. 01 mmol/T, B ] PLAKZ
T +0. 1 mmol/L B w] P Ak
R + 1 mmol/ 1. P =] PEAKZH
B +3 mmol/ L ] &) EARZH

162.34 +17. 56
121.09 +10. 73*
102.62 +7.73"
256.37 £ 14. 47"

a A P<0.05, 5IEHBHREAM L ;b A P<0.05, SE B,

3 % i

S 3 R AT A R A ST B BRO, AR 20 5 AH 4k
TESE R T i S 0 R g e Wl ST
715 B0 Ik oA A A58 L X e Ak P Rz 4 e 2 0 o A
(RREAIE T B-2F ZL OB 1 i e € BH 1 0 i 7 45 0
SR AR R A SR R DR S K i A S AR 1 R
JE SRR R A PR AR | i LI AE P R 40 A
TL R AT I S o A 3 R e e AR AR AR,
DAL R A I A i DR B L S T
B BB Rk 2 Tk s A R 1
RPN B T i B i, e 245 B0l O AR R Ak 1 R A
W DRI R 5 0 s 3 A L R It A8 s ks
77 L5 B0 k8 M 5, PR Ok, R WA T e R
R PR 7 40 S T O PR R I e AR

A5 7E DAy B =) DS MO 75 5 A P B IR bR
T PN B 0 M G 1 R R T AN AT A 2 AR
FZEHLLY) B2 FUME G G €20 LA B v 4% 18 % 14 AR 441
LT IIAE R LG A8 b o oo WE IR BE T N e 4t i 52 R
R () 3 AN BT S 2R RRAE IRl ) B-
A ZUBE T il Y f0 2 BHAE T AT ] PEAK (0. 01
0.1 11 mmol/L) THi4Nftlf5 , ML AT T 1IEH
A, B2 FLMETT Tl e (0 PHE 40 B Bt B S i 2>, o
TP HE S MR BN A BLG, AR 5E e B AG
T4 P S A S 2 R 300 40 A O i L
ISIE

Ui 7 2 A% 240 L G 0 1R K i (1) DNA 351, #R
250 ~ 1500 4~ TTA GGG 6 B %L T & 5 51 20 B, 20 o
Ry —U, Hofkl DNA FEAI a2k 5 ~ 25 bp, 24
vk AR R B — KR AR B4R R Y R Y R,

AL 2 T 43 2438 5 R 0 R AT iR
AT DLAE ek A Fs e M, B2 vm b i RNA FER
o2 B A B 1, LA R, 7E 4 S Y
iy VA S0y | O =005 2 IR S VA o e B
BB = %I G I ikl DNA RS REAS: 2] K ) %
Fe A8 & I 4 0k 1 E R AT BN
2 M B B 14 FE BB 0T R AT L3 o 20 B 0 A
A R, A G158 s B Y A= K R
JRHER s 76 S W52 L (A DNA B9 A2 i, PRI 38 4
AR An i Al T S 3109 e B 4 i 78 G2 i aE AT a0
IR AT KA DMFIE DNA & I HEsfaE SR G 1
M 358 B ast A4 4 o 31 7 20 e v i 2 45 4 I I 4
H—4r R 0 ARG R R R R 4 P s
Tt 1 O S I PSR AE GO/ G A PN B 400 b 4
N, S W MO A0 MR kb RS AR 13X
SR Ak a] g ] W] E AR (0. 01,0. 1 A1 1 mmol/L) A 4L
Hui s

SEAR N O FR MR S 40 B P AR B R R A
SIHBRIA , SR A R A F 3L
TP S A i P SRR ) R 1 4 e 7 1
DR G A TN SR A O SR A T L S N R
FYFESE R E T o | R A0 i P 3 I SR AR R 2 I
TR S R BEIRIR I A AER) 4 SAES SIS W Z iz
I S MERE = L AGE JE RGN 2R I C T A
FACHRE IS YENG S, BN H AL,
e ROS RIEHERIWZE IR e &
WESE b S 0 Y R A i 5 22 PT Be -5 4 A0 I
R AR A 5T ARBIFFEIESE 0. 01,0, 1 Al
1 mmol/L Pl =] DEARGE i 2 AR AR N ROS 7K, #E
D33 AT 2 BT ] DT AR A R 20 s 2 L 2 —

BRI EIDC AR N FH A 4, R B 2y s | =R iy
Yz — BN R E R B 12 B B
TR 24, WRAE R 3 AN PF i A 245 9 %) s o ol
. AN T G R SE R Al VCAR LA PR B ie
ZRVAAR Y E RS . AT AT, W PR B I Ak
Ty BEIRAS, BT =) DT AR D] 6 {2 I 4 I 3% 2 0 9
225 R AR 2R 1, AT L BT I 4 28 6 B LA 00 i)
i/ NHR SR A R 21 B 1k il A4 T B T, ALk, T )
VAR B AE Sy B AR PR s 5 IE 8 PR 8 38 00 Il 5
HAOF R AN — PN R 0 B, B AT, BE
F5 NATTXF BT w) DT AR AE FH AL A 24 3 2 - A 5%
JRI, BT E] DT AR Y R AR AN A dn e, e Ay
PR EAE R, an il N B B Bl £ 4 4 i 9 5 2, B
TR AR b XURIBT /R 2% T SR T | 2iE 2% 1N 1z AH 40 i



CN 43-1262/R " EShkAEL 2438 2014 4556 22 556 1 31

FEEMMEFAES1 dy bl WL, BT i DC AR EL AT Bt Py
Bz AN TE 3 v 0, AS AR 9 AR LA TR AR C B 58 0
VET 4 ASAS TR e BT 4 Bl =] D AR M BIF S 6 42, It 4
ANWRBEE LA A S50 AR UE B LA R A 4
JA A 1 FH AT DA 5 835 AMPK  ROS 1 Akt/
eNOS {5 555 T m e G H P R 51 1 9 12 D g
Z A, ) AR B R B L5 T T DY R A R
FE R T 3K , B AN P NO 7K SF- Ik 2 8 Ak 1
WA BORAS IR ST T Y 4 v B ] )
DCMRERFE LE & 124 v 30 Rl IN  (ELAS/IN 3R 174 o ]
PEAK(0.01.0. 1 F1 1 mmol/L) BAHL & BEIRE T N
S M E OAE R, 1 3 mmol/L B &] DEAMCASN{E X &
WEVE RN B PN e 40 M A G B eV T T L A g fak
W R A R G, UL, A B S 4
S R E— 2 LR

25 IR A 93 UE S v W R SR VR FH oY B2 4
Jitl 48 h J5 , A S T S A RRAE , /N5 o Y R
FIVCAKR(0.01.0. 1 F1 1 mmol/L) BEA R /L B-2F
UM B (0 B 400, 2 35 200 B I 25 0 b il 14
Y TS ria 1) e W = B ] N T U = RS
RFEIREE T N R A0 = E AR, e4h,0.01.,0. 1
A1 mmol/L Fr] ] VC K RE I 2 FEAK 40 i 9 ROS 7K
S A BT D DT AR B 5 2 1 - L AR ARk 17 9
IKEA K, I 2 TR A B ] DT AR B 4 i 97 FH T I
PRESE T 5 2 (1 S0 AR | 244K 5¢ 1 Bl /] DT AR 4t
WA LT 25 15T
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