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Sirt1 INHIBIT THE INFLAMMATORY RESPONSE OF HUMAN
CORONARY ARTERY ENDOTHELIAL CELLS INDUCED BY ox—LDL

WEI Ming—hui,SUN Hao-rong, WANG Jing—wen,et al.

( Inner Mongolia Medical University, Hohhot 010059 China)

Abstract: Objective:Investigate the effect of Sirt1 on inflammatory response of human coronary artery endothelial cells in
atherosclerosis.Methods:The human coronary artery endothelial cells were selected to induce and screen out the optimal concen—
tration with different concentrations of ox—LDL to establish an in vitro atherosclerotic cell model. The cells were divided into nor—
mal control group, empty plasmid control group, empty plasmid+ox—LDL group, Sirt 1 overexpression+ox—LDL group and Sirt1 in—
terference+ox—LDL group by different treatment methods. The plasmid transfection was observed by fluorescence microscope, the
expression of Sirt1 ICAM-1 was verified by qPCR and Western Blot, and the expression level of inflammatory factor IL-1.hs—CRP
was detected by ELISA method.Results: 100 mg/L ox—LDL can effectively induce atherosclerotic cell model in vitro; Compared
with normal control group and empty plasmid control group, the [CAM—1,1L—1,hs—CRP expression of empty plasmid+ox—LDL
group was increased; Compared with empty plasmid+ox—LDL group, the expression of Sirt1 overexpression group was decreased.
Conclusion:Sirt] can inhibit ox-LDL induced inflammatory response in human coronary artery endothelial cells.
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FRIER S R, 30 98 AT RE BCAGR YT AS A RO
o PSR IE R AL B AR B2 IR 2 1 (oxidized low—
density lipoprotein , ox—LDL) 5 AS | & IfiL F& | 764K 5)
ik K SR Sl ke s | S et ik 2 B A A o I 0
FYUIMOG, 2 AS ST fEks R 2R . TEERAE By (]
¥ (silent information regulator , Sirt) 1 VYEH SIRT 2
FIErh e BRI B B, B I CIEmERS v, AT
Mg T, R A DR ARE , BRE I P B 4
AEC ASSCRIFHGEER B0 ik N Bz 41 A (human coronary
endothelial cells, HCAEC) 37 ox- LDL 15 3 1Y AS 4
JRABETR  3R35F Sirtl % HCAEC A S (520 . LAY
i AS BT T B AT A 25 MR S RN

1 #MBRERE

1.1 ##H

HCAEC \ECM /N iz 41 i 1% 77 3 0 F € [# Scien—
cell A w] ;ox-LDL I H i AR A TR /)
GV146-SIRT1 i F3k Fikr (55 % : POSE146071634) |
GV102-SIRT1 F#t it ki (925 : PIEE102071634) 114
H T PR A PR A S RNA $2 B0 & H
JLET TIANGEN A ALBHE A FRA F (525 : RP120227),
Lipofectamine ™ 2000 Transfection Reagent (%] 5.
11668019) 1 1 Thermo Fisher B4 (f [# ) 3 B 2%
7], Anti- GAPDH $T 14 - Loading Control (/5.
ah9485) . 2H Anti-SIRT1 {4 [EPR18239] (% 5 .
ab189494)  Hi4H Anti-ICAM1 HA[EP1442Y] (1R 5.
ab53013) ¥y [ Abcam [ A BR 57 4 23 w5 Dy—
light800, Goat Anti—Rabbit IgG (575 : A23920) It [
Abbkine 2 7] ; A hs—CRP ELISA i 7 & . A IL-1
ELISA I8 & B RYNE R A9 TR PR A
TransStart Tip Green qPCR SuperMix | PrimeScript RT
Master Mix.RNAiso Plus T B 4P TR (KE)E
FRN ]
1.2 Fik
1.2.1  4ABE %R % HCAEC Hm A & 10%FBS ()
ECM B 753 9: 8 F 37°C, 5%CO. K5 3746 N , BEFE 24h
R FH 21 B B N i — 2 B FR LT A — 2
M7 10%FBS 19 ECM 35 7% 5, S 40 ffl il 5 B 29 R
85%~90%F-Ab T XF F A KRS, DL 122 B Eu gl B4 7
RS
1.2.2 PYBEREEE (MTT) Hb (724G 0 41 Bt A AR 8
HCAEC LA 1 x 10*/mL 1% ¥ BEF B, B2 Fh 7E 96 FL Ak
o, AL 100wL, 7 37°C , 5% CO, [ 5514 T 55 3%

24h. F ECM 3% 3% 5 # B 250mg / Lox—LDL, il %
25mg / L ox—LDL,50mg / Lox—LDL £ . 100mg / L. ox—
LDL 41 ,200mg / L ox—LDL DU/, I ECM 5 57 5
T B¢ PBS W R 5k 2% w1 45 5 200mg / Lox—LDL [f]
G PBS BE SR o B AE 4K 24h 119 T BE 441 fif
FERAAL PR RE SR, BELINA 1001 5 45 M ox—
LDL i ECM 5372 38, MR i & 3 N fL,37°C .
5% CO, 558 T 4k 255 57 24h, FEREFLH A 200l
Smg/mL [ MTT ¥ 5 4k 22550 55 T2 48 ik G 85 57
4h, 3 B3, & LI A 100pL DMSO, #& % 10min; 4>
3 AN AT I F=(FEAL OD {H—2%5 (1L OD {8 )/
(1E# XF BEFL OD fH—2=5 F14L ODE ) I A R E T
HRLAETE %

1.2.3 A MuiE g 500 4 O EOE K
HCAEC, PAREFL 2.5 x 1044 3 /b 1 24 fLARH
B =AE L. 1EF T IR0 H HLE 55 5 25 i
7+ 1 XT 2 A i e G 2 3 R 28 TR+ ox—
LDL 20 % Yt 23 % J5Rz 9 F 100 mg/L ox-LDL 5 &
HCAEC #5105 , 257 AS 4R AT ; Sirt] 3 18+ ox—
LDL4H . Sirt] T3+ ox—LDL 41 43§55 Yt Sirt1 31 635
1 Sirt1 4 5415k IF 100 mg/L ox-LDL 5 5
HCAEC #1473 , & 57 AS 4H I A Y . ] Lipofectami-
ne™2000 % YR T FURIFE Yy, 48h 5 7EDEG A
BTN SR A A AN S e D

1.2.4 qRT-PCR ¥ Sirt] I ICAM-1 Y mRNA &
IRIKF $REURH ANH RNA 38 S8 ¢ DNA i
B, P4 20l 9 SR 2R, (145 1 I [ 5 | ) i 8 ik
4 0.3M; BEE 95°C, 15min FiZEE 95°C, 10s,60°C,,
32s I 40 NFA PEATARPE R kL ZE A ISR 7500
Fast ¥l & 4t \SuperReal PreMix Plus E1PREIY
JEAN AT R A W S N o i 2744 X) qPCR 45
T, DL GAPDHAE N NS ARE S EE A 3 IR,

1 ATHRAEERGEER KNG )F 5
Fig.1 Primers sequences used for reverse—transcription
quantitative polymerase chain reaction analysis.

514 FF41(5°=3")

NROCEY
TGTTTCAGAAGACTCAAGTTCACCAGAA

S5 % CCAGCATTTTCTCACTGTTCCAGCCACT
ICAM1 1E[A51# GTCCCCCTCAAAAGTCATCC
514 AACCCCATTCAGCGTCACGT
GAPDH 1E[15# AGCGAGATCCCTCCAAAATCAAGTG
K514 TCATGAGTCCTTCCACGATACCAAA

SIRT1
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1.2.5 Western Blot 43#7 Sirt1 ICAM-1 )25 1 23k
K- RS 1% PR 6 751 (PMSF ) (19 85 1 247
T RIPA 7853 4% A0l , 745 24 f# 072 4°C7F 12000r
250 20min BV B S R B 1 DAL 10pg 1Y &
EAT SDS-PAGE BEHLVK , FRFE RS ] PVDF B I 5 78
IR FH 5% i ig 4= W4 3f A 1.5h, 3578 4°C 5 51
Anti—-GAPDH /4 - Loading Control £25 :abh9485) .
#2H Anti-SIRT1 HTIA[EPR18239] (575 : ab189494 ) |
21 Anti-ICAM1 Hi/K[EP1442Y] ($25-:ab53013) LA
1: 1000 F4 Eb 4513 B¢ 5 59 8 3 1% 5 e J5 4 B 5 Dy
light800, Goat Anti—Rabbit IgG (4% 5 : A23920) % i
%8 2h, IF F WU 21 AP O iR R 48 (LI-COR &
FD BT RSAS 45 5 H LR 0K /G AP-
DH WK FEH RN
1.2.6 ELISA ¥4 1L-1 . hs—CRP %35 JH L EP
B A ET, LA 10 L/ALIN AREAFLIN , 7
TN A0 WL AEAS T BRI 5 s E i FL A TS TR R 7
FRUE S SOWL 5 B fe 78 AEFL P In A B o S84 S
IC RS T HL AR 100l 37°C 7K 1 60min ; 3522 FL N
A, Ve W e 5 W AL A Y AL B &
50L37°C it Y% F 15min; fJ5 B FLINTA 50ul. 28 11
T, 7E 450nm % 1 AR E 4L OD {8 5 AR AR i L
1) OD {E 2 HilAnifE 26, IR A ALY OD B AL A%
FRUERRZE , T REAR L TL-1  hs—CRP HIHEJE .
1.3 %t F o

TG S50 K E )  + s 2k 3R I A I SPSS 22.0
WATGE2 R . AL R B 2y 220080,
2 [B) 9 7 A B R B ST REAS e/ 30 . P < 0.05 10K
ERAGITHE

2 R

2.1 100 mg/ L ox-~LDL 211553 HCAEC #4 % AS 2
57

W TE R XoF R ZEL 7 240 LA 355 238 0 2 100% , T H:
L2 A 20 A5 SR LA B ZH A 0 FE 2R R s MTT R
ISR RN, 5 IE R X R A EE , PBS X BE 41 %) 21 it
FIEELREZF(P>005), 4R, B ox-LDL
W B ) 1 — 20 HE 0, 4 R AE T35 58 320 W B AT, 7E 200
mg / L ox—LDL 2 41 JLA735 56 8 2 PR (P< 0.05) (I
F1) . X SegE R ox—LDL DL AR 6 i 5 3K
FEARANIEAETG 2 U, 78 DL 9256 Fh HERR 200mg
/ Lox-LDL41, N 1 #F— 20k th 75 5 SORE 1) i
ox—LDL ¥ J¥ , il iJ qRT-PCR Fl Western Blot £l

< 115 -

PSRRI B M 1Y ICAM-1 235 1978 4k ; ELISA
AN 25 2H 41 B b3 b R AE HF- IL-1 . hs—CRP 1
Rk, HIER XA, 50 mg / L ox-LDL 41
ICAM-1 ) mRNA DA K 85 11 2.3 T & (P<0.05) , T
100 mg / L ox—LDL 4 F 7% 812 18 3% (P<0.01) . #&
7, HoAth 4 5 1F X B8 b 4 0 i 2 25 S (L3R 2,
E12). SRR L, b3S 96 - IL-1 hs—
CRP & FH #15H7E 100 mg / L ox-LDL 2034 i % T
(P<0.01),IL-1 H 1A 7 7E 50mg / L ox-LDL 41
B F T (P<0.05) ,{HEA 100 mg / L ox-LDL 4 T+
B, AR 5 I B (Rl T B 22 R (I
#£3).

150 1
100 A

50 4

Bl FRE%KEox—LDLA @ E R g
Effects of different concentrations of ox LDL
on cell viability

Hr GIEFRALLE, #P<0.05

Fig.1

%2 & Z4IHCAEC o ICAM—1 7 mRNA K 34 1 9L (X £ 5)
Tab.2 Expression of ICAM-1mRNA in HCAEC of each group(x + s)

205 n  mRNACHIXFIE &% i)
N ayiEEl 3 1
PBS#H 3 1.051 + 0.085
25 mg/ L ox-LDL 4 3 1.069 + 0.063
50 mg / L ox—LDL 4 3 1.478 +0.063"
100mg/Lox-LDLZ1 3 2.041 £0.071°

H 5IEW S E AL S, P<0.05, #P<0.01

[CAM—1 meen Se s SN @8 o0/,

GAPDH s wne e w=s == 37KDa

H2 A ERE ox—LDL Xt ICAM-1 % & & 3k 6y % i
Fig.2  Effects of different concentrations of ox—LDL
on ICAM—1 protein expression
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Tab.3 Comparison of inflammatory factors in cell supernatant(¥ + s)

20 531) n  IL-1(pg/mL) hs—CRP(pg/mL)
IEH xR 3 1.621+0.061  1.663 +0.045
PBS#H 3 1.602+0.039  1.656+0.057
25pg/mLox-LDLZ] 3 1.646+0.046  1.848 +0.126
50umg/mLox-LDL4]l 3 1.731+0.034 4511 £0.139"
100pg / mLox-LDLZ 3 2.889+0.113"  7.366 + 0.240°

e HIEHXEALE,P<0.05,#P <0.01

2.2 Sirtl R EEN ASEER 4m i I F ik
2 TR A EGFP 4 (8,50 e 1 L R, i Yy

48 h 5 YL T 23 Bk (Sirt] THE Sirt1 13 335 1 40 g
Ekj‘ﬁiﬁ(’%ﬁTT LR ERRIC o T IE X R
MR LRI (I 3) . A T HE—500E
H i 58 B Sirt] J& /il 2 R 3k, 8 3 qRT-PCR #l
Western Blot £ ] 4% 20 40 M Sirt1 B A1, 1IEH
Xof T 2 200 i 5 e Y s T A o) TR 4L ) G I 2 22
(W4, B 4) ., HiEyess FoR T BALA E , B g
23 TR 2 Sirt]l mRNA M 26 1 ik B 5 %
K (P<0.05) . 5% Y a5 gk iR B 41 A L, 5% G
Sirt] 33 235 TR AR U 4 Sirt] mRNA A 85 (13535
T TEE (P<0.05) , T 5% Gy Pt J5okL Y A5 750 24
Sirt] mRNA J 8 [ 2k 15 ) 42 R#AIR (P<0.05) o

B3 &2 20 Bk 2% e R U AR R 500 wm.
Fig.3  Plasmid transfection in each group. Scale: 500 wm.

VE A TE 4 B R R A FE 45 Cas

®4 HAMEFSirt] B mRNAF & & R KFI(X£S)
Tab.4  Expression of Sirt1 mRNA and protein in each group(¥ # s)

XUk + ox—LDL 4 ;D:sirtl 1

A5 n mRNACHIXSF1E 5 X3 B4
TE 6 IR A 3 1
23 [k k) RE 4 3 0.995 + 0.096
23 it Ri+ox—LDLZH 3 0.480 +0.101"
Sirtl 7% ik+ox-LDLZ 3 1.992 + 0.100°

Sirt] T4E+ox-LDLZH 3 0.167 +0.076°

5 R B 4 H B, 7P < 0.05; 5 2% Jf kL +ox—LDL 4t
#,*P<0.05

Sirt] - — e a— 106KDa

GAPDH s s aus s 37KDa

B4 A4 mpSirt]l & EkA

Fig.4  Expression of Sirtl protein in each group

2.3 Sirtl A %2 ox—LDL # $#) HCAEC ¥ Ji& K%

g T HESE Sirt] X T ox—LDL 55 ) HCAEC %
i SN A 52 38 33 qRT-PCR Fll Western Blot £6; il
TR HERIETR A B E B ICAM=-1, TF % % IE2H 5oz

TEik+ ox—LDL 41;E.sirt] F3t+ ox—LDL 4

JoRE 0T REZH 0] G S 3% 25 5 5 s R0 BREH AH L,
23 JF i +ox—LDL 20 ICAM—-1 mRNA 235 7/KF i 2 7

B (P<0.05) 5 525 JFUkE +ox—LDL 41 Fb %, Sirtl 3+ 38
ik +ox—LDL 20 ICAM—-1 mRNA 32 ik 7K °F- 1 25 A1,
M Sirt] T4t +ox—LDL 41 2 # 7+ 55 (P< 0.05) . iX
szt 3 57 Western Blot 15 3 7 3E— 2 3E 52 (W E
5)o MEANE T ELISA Pk 45 2 4 b i o 458 A
FIL-1 ,hs—CRP ik /K, 525 ok 6 AL A e,
23 g R +ox—LDL 2 IL-1 . hs—CRP ik /K V- T+ 5 (P<
0.05) ; 525 JF ki +ox—LDL 2H H %5, Sirt1 33 26 3K +ox—
LDL 2H 11-1 . hs—CRP &3k /K- i & B&A , 1 Sirt 1+
#t+ox—LDL 2 IL~1 . hs—CRP 22 ik 7K -1 & 2 T 55
(P<0.05)(IL.F6),

%5 % 41HCAEC # ICAM=1 mRNA R & B i & 38 WAL (X £ 5)
Tab.5 Expression of [ICAM—1 mRNA and protein in HCAEC

of each group(x # s)

2051 n mRNA X T 1E 0 i)
1E R AL 3 1
23[Rk k) R4 3 1.007 + 0.007
23 Jf ki +ox—LDLZH 3 2.182 +0.496°
Sirtl it #%ik+ox-LDLZ4 3 0.542 + 0.150°
Sirt] T4 +ox—LDLZH 3 6.574 + 0.524°

WG TR AT A AR, 7P <0.05; 5 = Bk +ox—LDL 41 %,

*P<0.05
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ICAM-1 o s s e @ SOKDa
GAPDH e w s a— 37K Da

g N

B5 &4 HICAM-1 & &k

Fig.5  Expression of ICAM—1 protein in each group

%6 &4HCAEC % IL—1 hs—CRP AT BT LI (X £5)
Tab.6  Comparison of IL-1 and hs—CRP levels in HCAEC of

each group(x # s)
25 n  IL-1(pg/mL) hs—CRP(pg/mL)
TR IR 3 1.629+0.112  1.603+0.136
25 Jghr Xt R A 3 1.644+0.094  1.602+0.141
25 Jih7 +ox—LDL 2] 3 27180277  7.204 = 0.628"
Sirtlid# ik +ox-LDLA 3 1.026+0.104°  2.691 + 0.620°
Sirt] T4+ox-LDLZ 3 432020225 11.382+0.992°

V. b Bl BB 4L PR, 7P<0.05; 5 78 i Ak +ox—LDL 41 b5,
*P<0.05

3 3Fig

SV I P A AR KR T AL 7, {H ox—LDL
AT LAAE ) ikok A A0 B e ol & B, T FLAE I
W s L KA AR A, PRI ox— LDL B A A0 1
BN Y LT 2FAhn S FA153 51 A 25 mg/L. 50
mg/L . 100 mg/L . 200 mg/L ox—LDL i3 HCAEC , %%
J % BUAE 200 mg/L ox-LDL A5 5 F 2 ZFEAK T 41
Jif B FE % 22, T 100 me/L ox—LDL 815§ HCAEC
PP S E 7 ICAM=-1 ., 1L-1 . hs—CRP, I H %A &
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A TRORE A o TCAM =1 42 1E PN Bz B2 240 B R o A it 5
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H A, Sirt1 78 5 7 4 23 R AE ke 25 B e A
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TEH Sirt1 BE R i B M TP E 4 ook, S B R
JINB N ST AA T Yyl A S Sirt] BE YL T AS 20 A5
I 38 1o OB 45 19 EGFP 4% 8,98 Y b id M qRT-
PCR . Western blot SZ56 2 W7 Sirvt 1 55 Y% 40
4% -1 (interleukin—1,1L-1) A D475 5 A4S N B2 2
I ) 25 o 98 E I B , A H5 A1 056 1 1 M R BT 3R
IRYE NN L A M S A RN A A R Ak A -1

< 117 -

AP EELC AR (high sensitive C—reactive pro—
tein, hs—CRP) F1 T 6F 0o 1045 9 75 510 T 00 76y 2R 4
PERITARA"s hs—CRP HIA A 7E T AS B vh i
FHM, F g R N HOF R AR ARG, Rt
AR R AS B PR 2 e A) AG EE AF-1
(intercellular cell adhesion molecule , ICAM—1 ) g&—Fr
I T R BN SO0 ) B 53 . Marzolla 58 A BHF5E &
B, A B AN B SR 32 1A T e S 95 TCAM- 1
FR) 2 K A E R T P 355 - 1) 0 K 3 AR s A1
e, AR SEEG e F DL b =R e AS i R A2 R e b LA
PR AE Y 8 E D 715 0F 58 0 R AR Sintl 72
HCAEC WAEERISTRE M . FAT TR B, Sirtl i ik
B 0 40 JE K F IL-1 . hs—CRP J ICAM-1 (13
ik, Sirt] TR F A2 IE T 9AE N T 1L-1 hs-CRP
JICAM-1 93215 RILFRATIN N Sintl 7E{A 51 AS
R RY 240 0 R TR AT
25 BT IR, R Ah 52 5 25 R 3R B Sintl W] fE 7E
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