1220 ISSN 1007-3949 Chin J Arterioscler, Vol 22 ,No 12,2014

- LIRHFSR - [ZEHS] 1007-3949(2014)22-12-1220-05

Al YT a0 TLR4 155 1 5% 8 5 i 4%
-5 LA AL 9 35 P -1~ 19 e ik

e, HER', AL, E
(1. %M EFEE ERS WA, 2. %80 EF R E ERE WAL, 5 8450 221002)

[REIF] FHMET; AABRRZERES; Toll Hxikd;, hEFENME;, G@WENF6; MHHERL
BT a

[ ZE] BH @denbhg-FEMmE(VSMC) X2 B-Famii& 6 (1L-6) FiF 3Rt B -F o TNF-a) %
MR KEAZ T T ek IR F R T ERACEARE B R & G (ox-LDL) # % VSMC £ 2 55 ' 69 45 A e dL)
Tk RIMEIR KA VSMC, £ Toll # %4k 4(TLR4) FALBT | 4% TLR4 HAR B F R AL T TR 2, 48 B ox-LDL # 47 F
TR, R 35 5% e B Bk BB # ) TLR4 mRNA 89 F A |5 ad BEBE o 9% W I s A ] 4m 32k i P X0 B F IL-6 &
TNF-o 897K F, 58 ox-LDL T A3 Ae VSMC 24 1L-6 & TNF-o 4 £k, 326 % TLR4 FALBf 7 F#5 , IL-6 & TNF-
a W FA R TR, 5 RMmE A mAart, 2 /5 F A% FESL(P <0.01) ;R B A F AT T AR IR B
74 TLR4 mRNA #) £ A& (P <0.01) , B 8 4L T VA SR Bk 64 #7p4) T1-6 & TNF-a %9 &35 (P <0.05) ; Fisk 4 TLR4
FELB 7] F TS | FARALIT T 2L 2 339 4) TLR4 mRNA IL-6 & TNF-a #5& ik | 5 FRMAITHELE £ F A%t F &
L(P<0.01), 58  FRMITA ox-LDL %549 VSMC X 2 B F 69 & ik LA R 4E R | sT vA il i 47 4) TLR4 #9 &
ik #4744 ox-LDL-TLR4 1% 5 i@ % m K 4Z4E A

[FESES] R543 [ X#kARiIZED] A

Simvastatin Regulate the Expressions of Inflammatory Factors by Inhibiting the Acti-

vation of TLR4 Signaling in Vascular Smooth Muscle Cells

XU Xu-Guang' , ZHANG Yan-Bin', KONG Liu-Sha’, and WANG Cheng'

(1. Department of Cardiology, 2. Department of Nephrology, Affiliated Hospital of Xuzhou Medical College, Xuzhou, Jiangsu
221002, China )

[ KEY WORDS ] Simvastatin; Oxidized Low Density Lipoprotein; Toll Like Receptor 4; Vascular Smooth Muscle
Cells; Interleukin-6; Tumor Necrosis Factor-a

[ ABSTRACT ] Aim To investigate the effect and mechanism of simvastatin on the expressions of inflammatory fac-
tors in cultured rat vascular smooth muscle cells (VSMC) induced by oxidized low density lipoprotein ( ox-LDL).
Methods The rat VSMC were cultured in vitro.  Through pretreatment with anti-TLR4 antibody and simvastatin prior to
ox-LDL exposure, the expression of TLR4 mRNA was determined by reverse transcription-polymerase chain reaction ( RT-
PCR). The levels of IL-6 and TNF-a in supernatant medium were detected by enzyme linked immunosorbent assay
(ELISA). Results Incubation of VSMC with ox-LDL could enhance the expressions of IL-6 and TNF-a.  The ex-
pressions of 1L-6 and TNF-a were attenuated by pretreatment with anti-TLR4 antibody prior to ox-LDL exposure in a con-
centration-dependent manner (P <0.01).  Different concentrations of simvastatin dramatically reduce the expression of
TLR4 mRNA (P <0.01), the effect was concentration-dependent, at the same time, the expressions of IL-6 and TNF-«a
were attenuated by simvastatin in a concentration-dependent manner (P <0.05).  Simvastatin dramatically reduced the
expressions of TLR4 mRNA, 1L-6 and TNF-aby pretreatment with anti-TLR4 antibody prior to ox-LDL exposure compared
to the Simvastatin group(P <0.01). Conclusions  Simvastatin could reduce the expressions of inflammatory factors in

VSMC induced by ox-LDL, the mechanism may be by inhibiting the activation of TLR4 signaling.
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7T 225 W Sl — 2 =R 3k = L R Al
il A SRR, BR T AR AR TSN, AT DL i 2 A5 0k
REAEYIR HUAASEAE ], (HE DI L b A+ o
7%%“] 5 ﬁ]%ﬁ?*%#ﬁiq’h( atherosclerosis, As) e Fip
TEVESRAE TS , E AU B IR 8 1 (oxidized low
density lipoprotein ,ox-LDL) 7E X — # fiEt iof 2 HH AL 35
FArEERIVEH , Toll HE3Z4A 4 (toll like receptor
4, TLR4 ) J2& B Z B PRS2, 2 A SO 1 1
SRAEFMARACH ZEEL ] A B 22, 305 TLR4 7] 5| & 18
PERIER N, 25 As IIE I . FRATT AT W11 52 56
EZRUESE ox-LDL AT LLE it J5 3l it A - 1 UL 46 i
(vascular smooth muscle cells, VSMC ) & [ 1Y TLR4
F 5 P R T RGN . ARHIES E 0
EEARAMIT X ox-LDL %55 VSMC 15 F 41 3%
6 (interleukin-6,1L-6) N e SR BT IR o (tumor nec-
rosis factor-o, TNF-a0) B2, JF- ({1 H] TLR4 BEL KT 551
PU TLR4 Hrik bl TLR4 3R 3K, %83F TLR4 {5 i@
PR AT T BT A S R h A T, D b VT Bl iR
As ST Y EE AR

1 #RFTE

1.1 5k

SD K B, HEME R E 150 ~200 g, 1 #& M E 2 %
SC 5 5 4 oG 42 i RT-PCR & 71 & ( % [E Promega
/] ) [ Trizol ( % & Invitrogen /A & ) ; PCR 5] 4 ( k£
WA T AP TAENF);ox-LDL( F0 E R A 2 £ 1
#F %, LA DMEM %5 7% £ B f% 500 mg/L £ ) ;
TLR4 [ #7 7|47 TLR4 F0 & (HTA125, 3% E Abcam) ;
FRMIT (L E 98.9% ,F fEF A BEMARA
7)) ;1.6 & TNF-a ELISA & 7 & (3% 0 472 4 4
ITRARAE),
1.2 mEEBIEBERES

EREMREERR, £ CEHRMETRERSE £ 3
Jk, FBRAAERRE, RAALME R E UEeH
20% & 4 fL % B9 DMEM 3% 553 T 37°C #y CO, &
FARE IR, VSMC X % X A # £ B W% F a-actin
MRTR I ANE, M3 ~5 RABATLE,
1.3 F&AiTHIEC S

3% 3T B R 24 4. 1857 mg ¥ T 100 pl A
LB, B m N 150 pL & E 47 (0. 1 mol/L) ,50°C i
B2h)a, AH®BEpHEZ 7.0, mNEKE 1 mL,
AR Z A 10 mmol/L E’]ﬁ%ﬁ/&,o 22 pm i
IR E %K, -20°C R & 1E B BGZ E R 47
WEEREZ0.1.1.10 pmol/L,

1.4 XWHESIE

VSMC A 4 10% J6 4 & 87 DMEM 3 3% 7 3%
FEEAROW B LR R SRR 24h,
REWARIZBTHEXR2PATH.OF &t B
G AT REERBAAERER4E 512 h;©Q
ox-LDL 41 : A 50 mg/L B ox-LDL fEFl 40 fi 4 h &5
12 h;@F [F 3% & TLR4 MLHT 7| + ox-LDL 41 : 42 7 30
min Am N\ [ 3 B9 TLR4 T #7 # (1 mg/L,5 mg/
L,10 mg/L) , # J& VL 50 mg/L ¥ ox-LDL 1& J % i
12 hy @& M7 4. 2L 1 wmol/L Y =5 & #3715 A
440 512 h;®F B % E F R MIT +ox-LDL 4 .
A2 h Am N AR K E B SF & T (0.1,1,10
pwmol/L) , % Ja LA 50 mg/L ¥ ox-LDL 1E A %0 g 4 h
5 12 h;©TLR4 PAL#T 7| + 3 % 9T + ox-LDL 41 . 1%
Al 30 min A N\ TLR4 FH BT A, 8 & i N 1 wmol/L By
4 M9T,2 h G Ll ox-LDL 1E F 48 4 12 h, bl E4&
1F 4 h Jg 5l RT-PCR # ] TLR4 mRNA %k % T
12 h & 4 s c B3 A ELISA &l IL-6 &
TNF-a t] % 3
1.5 S RNA RRINEHHERESEHERN

# ox-LDL 40 32 /& B9 VSMC, % Trizol & 7 £ %
B4 B 5 B AR K A N Trizol 217 . 5 A B, R BLE
RNA, #4H 4 ug & RNA XA Promega A& — %
# Access RT-PCR % 4u#47 K 2, TLR4 3| 41 ¥ 71 .
IF L4 % 57-GCC GGA AAG TTA TTG TGG TGG T -
3", K L4 % 5'-ATG GGT TTT AGG CGC AGA GTT
T 3", F it 8K & % 356 bp, W% GAPDH 5| 4
JFF . IE X4 5" -TCC GC C CCT TCC GCT GAT G
3" 4% Fy 5'-CAC GGA AGG CCA TGC CAG TGA
BT K N 340 bp, R4 H.48C K
KRR 45 min;94°C T A& M 2 min, ¥ 3 & 1.
95°C 7 M 45 5;54°C 1R K 45 $;72°C #£{# 1 min; 1E 31
35 KRG T2°CHEM 2 min, B2 pL & 2% I
Re AR I P90 V B Uk 30 min, & & B IR OR 4 F
S48 K, Image J BT &K JEAE
1.6 FEEEERBWMIERDN IL-6 B TNF-a BJFRIE

WHREXRTHRAMESR TG, KEHR
¥k bR, 5 B ELISA A WK 7| & % 0 34T %
1, &I — U B B AR AR, B & IR AT
100 WL R K AmANFL A, B B — 3L 2 An e & 7 B 1
HEEI, FILE NP R HBER S0 pL, BN
BAFE & 50 L, BEARAR im k%, F 37°C KL 2 h,
BORL Ja # B AR AL AR R &, R ALK IL T,
REH T THEREEF I 100 pL Rk m N, F
37°C R B2 h, Wik 3 K EHEEA I ABC THER
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HAEFL 100 pLfK kN, F37C R M 1 h, &5k
3 K, m TMB B € 7% 100 wL,37°C # Rk
20 min, % FLIK K fm N TMB 26 1B 2 E RO, LK
K 450 nm A E F L E (A)H, K AR E B &, it
HEHERAE,
1.7 SEitESH

K SPSS 13.0 4 # #F A 5L 3h 4 R # AT 2
M B AE U s TR, AELRXAEREF £ 4
MRt B P <0.05 h 234 BHMEE L,

2 & R

2.1 TLR4 BAEFFIXT ox-LDL S VSMCs Fi& IL-6
X TNF-o BIS200

PEHT 30 min N AAS [R] V& BE (% TLR4 FH W75 ( 1
mg/L,5 mg/L,10 mg/L) , X5 H 50 mg/L ¥ ox-LDL
Rig7 12 h, 5845 ox-LDL(50 mg/L) 40 48, IL-6 K
TNF-a F K02 FR%(P <0.05) ,JfH TLR4 BHIKT
TR K A VR FH S22 v BE AR (P < 0.01) o R P ox-
LDL AJ LLid &t TLR4 {552 75F VSMC Kk 1L-6
FTNF-a( £ 1),

* 1. FEIRER TLR4 FEETFIXF ox-LDL %5 VSMC %
3£ IL-6 X TNF-o BIME (% +5,n=6)

Table 1. Effect of different concentration of inhibitor of
TLR4 on the expressions of IL-6 and TNF-« induced by ox-
LDL in VSMC(x +s,n=6)

| IL-6(ng/L) TNF-a(ng/L)
N EROpiE| 102.5+17.1  27.3+6.3
ox-LDL 20 831.8 +127.6* 196.2 +26.7*

1 mg/L TLR4 BHWiH + ox-LDL 41 687.1+85.8" 166.7 £15.9°

5 mg/L TLR4 FHWiF] + ox-LDL 41 381.8 £97.0¢ 90.7 +11.0¢

10 mg/L TLR4 BHIIF] + ox-LDL 41 195.9 £19.8" 74.4 £13.1°

a i P<0.01, 555 B4 ;b I P <0.05,¢ 4 P<0.01,5 ox-
LDL 4448 ;d 8 P <0.01, 5 1 mg/L TLR4 FHIi 5 + ox-LDL 41 kb
e N P<0.05,f 79 P<0.01,55 mg/L TLR4 FHIK ] + ox-LDL 21
A,

2.2 FHK TR ox-LDL 5 VSMC 3% TLR4
mRNA B S HE

Bl 25 250 BE RO 3G, S AR AT T X ox-LDL 755
VSMC %35 TLR4 mRNA 40 I/ F 2 i i o, 5
ox-LDL A b R A Gt 2= 2 L (P <0.05) ,7F H
FAAMITTE 0.1 ~10 pmol/L He BTG Bl , & Mk AR
RIS (P <0. 05) 5 Tilse 28 TLR4 BHMH) 1

WG, FA T Al LS ] TLR4 mRNA 3%
K, 5EEMITHRE, ZRAESIT=E L (P <
0.01; 1 &#k2),

Marker 1 2 3 4 5 6

500 b
400 bB TLR4

300 bp 365 bp

500 b
200 bB GAPDH
300 bp 340 bp

B 1. REREEKMITT ox-LDL 5 VSMC Fi% TLR4
mRNA )& 1 725 AN BEZH ;2 2 ox-LDL £33 9 5 mg/L
TLR4 B + 1 wmol/L EAAMIT + ox-LDL #H;4 24 0. 1 pmol/L 3%
FRAMIT +ox-LDL 2H;5 1 pmol/L ¥ 7T + ox-LDL 2H;6 Jy 10
pmol/L FARMTT + ox-LDL 4,

Figure 1. Effect of different concentration of simvastatin on
expression of TLR4 mRNA induced by ox-LDL in VSMC

2. FEKEFHMIT ox-LDL %S VSMC &i% TLR4
mRNA HEXHERIRM (2 £5,n=3)

Table 2. Effect of different concentration of simvastatin on
expression of TLR4 mRNA induced by ox-LDL in VSMC(x

+s,n=3)

sy 4 TLR4 mRNA

25 X IR 0.183 £0.012

ox-LDL £ 0.773 0. 025"
i

0.1 pmol/L FRAMIT + ox-LDL 41 0.691 +0. 005"

1 wmol/L = fRABTT + ox-LDL 41 0.510 +0. 032

10 pmol/L 2EAXAHIT + ox-LDL 21 0.426 £0.017°

af P<0.01, 5% (XA LE ;b A P <0.05,c K P<0.01,5 ox-
LDL ZH 4 ;d S8 P <0.01, 5 0.1 pmol/L SEAABIT + ox-LDL £ [t
Bie HP<0.05,f 4 P<0.01,5 1 pmol/L FRMIT + ox-LDL 41
Lhdg,

2.3 FEHKMITI ox-LDL F S VSMC Rix IL-6 &
TNF-o B9

ANTRL e BE B = AR A 7T 24 AT LB S B 41 46 ox-
LDL %S IL-6 J2 TNF-a B335, 7095 ox-LDL
M, Z R A5 L (P <0.01) , JF B tkdh
ITHEO0. 1 ~ 10 pmol/L ¥R BEYE il A, AT LA B A i 14
Pl 1L-6 f& TNF-a fJ3RIK (P <0.05) ; HisE 4
TLR4 BHWHI T 105 , 2 (AT AT LA S 2 s il 10-6
M TNF-a BRI, 5 iTH b i, 2 R A 5t
FEN(P<0.01;%3),
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& 3. FRKREHNFEXMIT ox-LDL H S VSMC Fix IL-
6 B TNF-a F9ZM (x £5,n=6)

Table 3. Effect of different concentration of simvastatin on
the expressions of IL-6 and TNF-a induced by ox-LDL in
VSMC(x +5,n=6)

) IL6(ng/L)  TNF-a(ng/L)
25 AT IR 104.7£16.9  27.3+6.3
ox-LDL £/ 856.8 +103.7* 196.2 +26.7*
5 mg/L TLR4 FHIEGH] +1 pmol/L | |
CHBIT + ox-LDL 41 170.4 +16.5"  53.6+7.9
0.1 pmol/L EfZMIT + ox-LDL 20 671.1 £84.7" 167.9 +8.1"

1 pmol/L FAEAHIT + ox-LDL 20 330.2 £45.6° 87.1=%11.6°

10 pmol/L AT + ox-LDL 4~ 220.0 £34.1°  71.8 £9. 6"

aj P<0.01, 55 % B4 R P <0.01,5 ox-LDL 4 Hb i ;¢
HFP<0.01,5 0.1 pmol/L EARAMIT + ox-LDL A LhE;d h P <
0.05,e 4 P<0.01,5 1 wmol/L SEARABIT + ox-LDL £ L%,

R o S 7

TE As BYR AR S B v W B4R 095 | 46 A T
T B i B A5 PR 2% 5 S0 M 463 405 2 O B ) B B 3R
WLE As RIRT R EEBEMEN, RESST
As BB B BEAE 2L il A I A s B R . 1L-6
VER—Fh 2 D66 A 12 2 41 M R 176 X — ik A o &
HEEEMIER, DR 116 & As KB —4
FEERNER, SESAEREEM L, 1.6 fET A5k
AOPEA 7O N I TS 7, TNF-a 21 R I
RO S R N WS el 1 o i U
A= RE BRI A P R A0, e A S B0
PN R A5, X T BB TNF-o f23F As KA KR
—A i,

TLR4 J2 24 A 2 1 PR 090 S AH G o3 F B = —
AT BRI HAE As S IO A M S A i A
HAE T RS EE R, B U As &R
PLEI B S 4T TLR-4 38 5 B AR R 515 A S 109

FT IS AR B AL B 1 88 ( MyD88 ) 4K 14 Al
JEARIE 2 AR, T RAR 98 T30 , UK R
FERLI , 5 50 22 Bl 5 E X A0 o % QORR i, M 7
AR IEAR ON ) TLR4 7E 48 5E [N Hh i 3234
A X LA 9 i S5 107 HL A T2 A IR AR T, TR
FTLIVE BT R 25097 B A ox-LDL H K%
VG B I E R N EARTE B, T LS S 22 Fh A0 it = A=
PORE SNV, T2 3L A2 AR AE As 19 &2 Ak
R EEEBEMEMS , RIMATLRe &
UESZ ox-LDL J2& TLR4 9 P URPEEL A, mT DL i 5 2

VSMC 21 1Y ox-LDL-TLR4 15538 %, MM 45 &
i R A A0 IR g e ik

TR W — KRR 25 BT 4z
I IO A SR S35 oh, AT T 25 25 1y 1y Ak
Raf Mg 20800z I HE 2 0 98 A FH B R 8 32 3800 1 A8 S
AHICAIER T ZR 10 G T, AT R RN B TA Ry 7E B AR L
MASHEFLE AR LR EER I EER M, H
HATT 225 4 il 28 68 R 43 0 1) ELARAIL 1 v AS
SEATHAE  TRE S AT T 2R 2 W T VA I 5 2R A A
R LDL 524k 1) 3] 22 24 B 3% Ak 28 1 380 ( mi-
togen-activated protein kinase , MAPK) "' 5% 5%
F NF-xB TP 554 6, AR RAMIT 259
AT LAFEAR P34 il =5 3 B R 4 B 1 B1 18 1) TLR4
Rk, NI N R AE R 5 A a2 AT
FOELIUET T ox-LDL gt 2 %5 VSMC K3k TLR4
mRNA™ Sz 15l TLR4 BHITFI4T TLR4
BUARGEAT T 10, 45 5 7% TLR4 FH.WT 57 AT LA B 4K
I b A A 8 R PR T TL-6 B2 TNF-o Y2235, I
TLR4 J238 13 e A4 3R ) 52 AR R #E /R, i TLR4
RELIBT BT TLRA A4 1E 238 2 3 % =X 2] BH R
FH, BEUR BEAR R M ) TLR4 & FEVEH . FRATTH
AN [ BE P AR T T TS T TR A L, SR 5 48 ox-LDL
ALBR S A TLR4 mRNA A9k, 25 5 BoR | FE 5 45
U B BTN, AT X ox-LDL i 5 VSMC ik
TLR4 mRNA I VE A2 i g, o H-r by T4
0.1 ~10 pwmol/L ¥ JEJE Fl N, W LAV BEARASI M 1Y &
FEAE 5 IR 28 TLR4 B+ 105 , vl DA 3G 5 = £
VT TLR4 mRNA BMEIER . ZERIFEE AT
TS, G5 R B, A AR AT AT LA v B2 4 i
B 1L-6 J2 TNF-o (9335, 4 TLR4 FHKT T
TG, ~E AT 40 ) 2 6E 7 /R BT g s,
PR, AR TT T BB 8 T i TLR4 #9335k
] ox-LDL #5531 VSMC % 4E K F IL-6 f TNF-«
MyFeik, ARSI & o FE AN KT LAy, X F
T A 2 1) AR COF A= BRI RE B R 5 38 7 E—
ot

S ARSI S IR, A AR AT AT RS2 8 o
TLR4 (93235, M H] ox-LDL-TLR4 {5538 J& 1M &
FEIHY ox-LDL %319 VSMC 484 N 1 IL-6 & TNF-
o R 3K A] BE 2 7T 28 25 W) B 40 R FAR € B
HAEFMPLE Z — NI EZHEPT As TERT .
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