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PRI #) C8—37 VA% 4% CGRP 3+ LPS A9 VSMCs F IL-1B #» TNF- o &% (P<005),34 CGRP # TLR4
= NK-kB #9474 (P<0.05), 451 CGRP @474 TLR4 &G e E , [l NF-«k B 12 5% 9 IkBa 5 p65
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Effect of CGRP on lipopolysaccharide-induced expressions of
TLR4/NK-kB and inflammatory factors of
vascular smooth muscle cells*

Fang Wang!, Xiang-qun Zhou!, Jie Fu?
(1. Department of Cardiology, the Third People's Hospital of Hainan Province,
Sanya, Hainan 572000, China; 2. Department of Histology and Embryology,
Xinxiang Medical College, Xinxiang, Henan 453003, China)

Abstract: Objective To investigate the effect of calcitonin gene -related peptide (CGRP) on
lipopolysaccharide (LPS)-induced expressions of Toll-like receptor 4 (TRL4)/NK-kB and cytokines in vascular
smooth muscle cells (VSMCs). Methods VSMCs were cultured and divided randomly into five groups: blank
control group, LPS-insulted group, CGRP-stimulated group, LPS+CGRP stimulated group and LPS+CGRP+C8-
37 group. Enzyme-linked immunosorbent assay (ELISA) was used to measure concentrations of IL-18 and
TNF-a. Western blot was used to detect the expression of TLR4, IkBa and p65. Results LPS upregulated the
expressions of IL-1B and TNF-a in a both time- and dose-dependent manner (P<0.05), which reached the
peak value when the cells were insulted by LPS at 1,000 ng/ml for 8 hours. CGRP reduced the LPS-induced
expressions of IL-1B and TNF-« in a dose-dependent manner, which reached the lowest values when CGRP
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was under 100 nmol/L

(P < 0.05). Moreover, LPS-treated cells exhibited significant decrease of TLR4 and

phosphorylation of 1kBa and p65, which was attenuated significantly by CGRP (P < 0.05). As a specific CGRP
antagonist, C8 -37 reversed the expression levels of IL-18 and TNF -« in VSMCs stimulated by LPS.
Conclusions The present study demonstrates that CGRP can significantly block LPS -induced inflammatory
response in VSMCs through inhibition of TLR4-mediated NF-kB signaling pathway.
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To R IR R A4 (SPF) % I 4 SD K B[ T Ik
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FARFIRA ], 9 ~ 11 JlkS , A& 300 ~ 350 g, ANFr
FEAETEIRER 2 0Pk (D-PBS) .DMEM 4 i 35 W %
L- & Bk (8 A 3 Hyclone 22 ) ), o -Sarcom-
eric actin( o -SM-actin) ,Anti-TLR4 .Anti-1xBa.An-
ti-p- IkBa.Anti-p-p65.Anti-p65 A Anti- o -Tubulin
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FJ).Calcitonin Gene Related Peptide Fragment 8-37
(I [ 25 [# Sigma-Aldrich 23] ), % 18 (inter-
leukin-18 ,1L-18 ) MR AL F o (tumor necro-
sis factor o ,TNF-« ) [ BX 6 2 W Fff 3 56 (en-
zyme-linked immunosorbentassay, ELISA) & 6 il
HR &l A & E R&D A ) ; HAh R o 1 7 55
Mréafi
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1.3 FHik
131 VSMCs 355 %% Ik SD KRR, BiEmF
AbFE , 5% A IR VT B 5 min, FH 2SRRI B 8k,
LB TSRS, FHEY TIBYEA 1 mm® /N 83k,
FH PBS sk 2 WK AR A0 A, SR i H S B T
RS LM , A 10% FBS Y DMEM 5% 4 5 55 5
K% 5.d, RN ENH G TR .
1.32 VSMCs o437 54022 45 3 AR Ay VSMCs
1 37°C .50 ml/L — 5 Ak CO, 414 T, B F 1% 10%
FBS 1) DMEM 5% 4= 4% 3% 5 v I BE 5 57, B& KA o
LA BB FR L 80% 0T, FH 7 0.05%JBfif ~-EDTA
VSR T A0 LI A AL AR, FRh T35 L, 2 Fh 4t it
B 2 x10°~ 4 x 108> /ml, 1555 24 h J5 , 6474040
SIS SER R 4 4 OXF IR ZH (control ) s AAEAEA]
AL QLPS 4B - 1 000 ng/ml LPS &b L
4 fits 8 h; BCGRP 41 : 457 100 nmol/L CGRP 4b ¥
8 h; WLPS+CGRP #41: %7 1 000 ng/ml LPS i
100 nmol/L CGRP #bF# 8 h; ®LPS+CGRP+C8-37 4H;;
45-F 100 nmol/L CGRP #1 1 wmol/L f# CGRP Z{k
F5isn C8-37 [alif b # 8 h,
1.3.3 @mia k& % %% VSMCs i £ & WK
R R A 24 FLEEFRAR T ARE DL 2 x 10° ~
5 x 10* > /ml 4l L% BEKF VSMCs 2R B - 1, 1%
7% 48 h J5 FH PBS PRI, Z 5 4%2 5 F i [
5E 10 min, ] PBS 3 3 ¥, 1% Trixon-100 il 4l
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2 0 S 0E B 0L 454 IL-1B Fil TNF- o ik L
B, AT EMT, ZRAGITFE (R 1) ; MiE
LPS ¥ B 38 i, IL-1 8 F TNF- o FIh B B I
T, 3T 1 000 ng/ml 535 K- fe i (P <0.05) . i
FH 1000 ng/ml ¥ Y LPS 1A A E] b 2 VSMCs,
WMEL IL-18 F TNF- o &35 /K- B A FH B[] 19 A8
b, & 2000, E A G FRE LI 2), LPS 78
YEFH 4N J5,IL-18 F1 TNF- o FEIAZWIHGAN, 76 8 h
Ak WA, B 5 B IR (P <0.05)
23 4MNR CGRP FIZRBIER(R LPS 55 IL-18
#TNF- o« BIRIE

50 ng/ml 4H %5 ,1 000 ng/ml LPS fE 4 fin
VSMCs B A F IL-1 B 1 TNF- o fH[FIIFZA T
0.0.1,10.100 A 1 000 nmol/L ) CGRP FiabF )5 , %
HIL-1B8 1 TNF- o KiIKE, &7 2500, 27
A G2 L (P<0.05); ffi# CGRP ¥k Y L7+,
LPS i IL-1B il TNF- o 529 B RS PR A, OF
F 100 nmol/L B iE 2K 5 (P<0.05) . L3% 3.
2.4 CGRP # #17 3t VSMCs 4 iih IL-1B #a
TNF- o B0

25T CGRP 54/, 440 IL-1B8 Fl TNF- o 5%
INHAL, &7 20, R A G R L(IL-18 : F=
39.339, P =0.000; TNF- « : F =87.166, P =0.000); 5

K1 AELPSKEFSTRERTF IL-1p 1 TNF- o RiLKFRELE (pgml,x+s)

K 0 ng/ml 10 ng/ml 100 ng/ml 1 000 ng/ml F{H P{H
IL-1B 35.000 + 2.887 49.236 + 2.309 64.667 + 4.372 97.667 +7.623 31.930 0.000
TNF- 221.333 + 25.075 389.667 + 11.141 484.667 + 10.990 646.667 + 34.954 60.434 0.000
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%2 FEMERBIE LPS REFS TRERT

IL-1B 1 TNF- o RiZZEL (pg/ml,x+s)
LPS 1 s 5] IL-1B TNF- o
0h 32.667 = 2.901 242.667 + 4.485
2h 42.333+2.028 316.333 + 10.990
4h 64.334 + 8.021 457.334 +12.991
8h 99.667 = 8.762 642.000 = 20.133
12h 72.667 = 4.726 570.000 = 24.333
24 h 62.000 + 2728 547.000 + 14.640
F{H 27.719 95.291
P 0.000 0.000
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FIE AR M (P>0.05) ; {H[F]Hf 257 (LPS+GRP) Ti b
PRI, HNREAMH] LPS 5L TLRA BEH &AM

R 3 CGRP FIER#IEMEE LPS S IL-1B 1 TNF-o BIRIE  (pg/ml,x+5s)
S 0 nmol/L 0.1 nmol/L 10 nmol/L 100 nmol/L 1 000 nmol/L F{H PH
IL-18 97.667 = 7.623 96.667 = 7.535 78.000 = 1.528 65.124 = 2.309 79.667 = 2.646 11.379 0.001
TNF- 642.032 +20.133  622.315+19.053 542.101+11.790 371.667+17.786 515534+18.818  49.179 0.000
B fm(P<0.05); 1M CGRP Ayl 7] C8-37 A1 L REH, L 2 s 4 5

Pt CGRP X TLR4 fy#lfilfEH (P<0.05), LK 3.
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1: %1 HA2H ;2: CGRP 4 ;3: LPS £ ;4: LPS+CGRP 4 ;5: LPS+CGRP+
C8-37 41, 1) 5 X IR 145, P<0.05;2) 5 LPS 41 [b4%, P<0.05;3) 5
LPS+CGRP #1 [t45%, P<0.05

3 CGRP #I#l LPS 58 VSMCs A TLR4 BTR &

25t BTN, ZRA G #E X (1kBa: F=116.
188, P =0.000;p65: F =88.403, P=0.000), 5XJ R
b5 , LPS #4075 VSMCs IkBa and NF-xB p65 4
iz ik (P <0.05), MiF i 25T CGRP Hikb B, X} IkBa
LIS BAE R (P>0.05) , {H X140 p65 Y MR
fb K (P <0.05) 5 {H [R] B 45 - (LPS+CGRP) i b B
J& , B —25 A LPS fE2E A4l N 1xBa Fl p65 &
FWsRR 1k (P <0.05) ;i CGRP i 7] C8-37 %1 X
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FEZ AR | Z ARG 5 1 (receptor activity
modifying protein 1,RAMPL)ZH B0 &2 RS54
RE L AEVE D, A BN , CGRP ¥ Kl 22 250505
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R A 2 A B DG Y /R A, KROEGER
ZERIF 5T s , EAFAE 7, CGRP A RE i s MIE 48 4iE
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SAERIVERT, A T

ABFSE B JeiE it LPS I ST VSMCs AR AE 15
B 02 Y CGRP X} LPS 175 514 VSMCs 44 A 1
IL-1B Hl TNF- o FRIEFRIBHYSZM G52 BoR , SX)
WA A, Bl LPS MR R34, IL-1 8 1 TNF- «
FEIRREREE - TF, 3T 1 000 ng/ml LPS /1 8 h i},
JREHTF IL-1 B 1 TNF- o FEkiAFIE(H (P<0.05).
HUZ T CGRP WAL HLS , Hf AR IL-18 F1 TNF-
o MYFIK; (HIEAE LPS JERlE b R4 CGRP Hikk
PG, ZNREANE] LPS SR LIPY IL-18 1 TNF-
o FIEAYHIM(P<0.05); 1M CGRP Byl 5% C8-37

AEFS P CGRP AYiZAEH (P <0.05), A &5 £,
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PRALF AR SRR T RN . (HARBFE A —E )
BR:, XF CGRP 5 TLR4 Fll NK-kB b T i 518 4
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