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B E HM K345 % K B A8 % B (calcitonin gene-related peptide, CGRP) s A B #% ik 1 B 48 e
(human umbilical vein endothelial cells, HUVECs) 3§ 74 it # 6945 JA R L AL4], Jiik 327 HUVECs, AL 4
st B 28 ( Control Z1) . CGRP 28 VEGF 4% 4] 5| 28 ( Bevacizumab 21) , — &AL & & 5% B 49 4] 7 20 (L-NMMA 21) ,
MTT %4 CGRP . AR 2Rk E30  L-NMMA *F HUVECs 3% 74 %9 % v ; %] J& 52 36m) & HUVECs i 45t 21 ; Western blot
Falm e o 95 3 e M AR £ F B KX H L, G5 CORP 5 K45 & % R 4 2 4k (calcitonin receptor-like receptor,
CRLR) £ 4-4k 2 Z12 3 HUVECs 3874 (1=3.434,P<0.05) , 474 24 W & A K B T ( VEGF) & R & & — AAL &
4B (eNOS) 4t 2 % #74) CGRP # $49 HUVECs 3§74, £ & & I HUVECs A7 £ (P<0.05) F= 1 & 28 JL A7 &
H1(P<0.05) 09 %k B EHEAK, YR ZIHLER I TH VEGF 3 eNOS 7T 2 F 374 CGRP # F49 HUVECs it 4%
(P<0.05) . #74%) VEGF & eNOS %t 2 3 Meik 55 3 74 55 3040 % 69 33t B Ral-1 %9 % ik (P<0.05) , Rl it B F 49 4]
T # ERK(P<0.05) F= INK(P<0.05) 15 5@ %4 &, 858 CCRP i # % VEGF/eNOS-Raf-1-ERK/JNK 1%
5B %% HUVECs ¥ 383 45, 394 VEGF 3, eNOS 7T 482 4 %8 & % 89 e fE de.%.
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The effect of calcitonin gene-related peptide on proliferation and
migration of human umibilical vein and its mechanisms

WANG Yuanhui ,GE Shuhui ,SUN Chenming
(College of Rehabilitation Medicine , Jining Medical University , Jining 272067 , China )

Abstract: Objective To investigate the effect of calcitonin gene-related peptide ( CGRP) on proliferation and
migration of human umbilical vein endothelial cells (HUVECs) and the underlying mechanisms. Methods HUVECs
were cultured and randomly divided into control group, CGRP group, bevacizumab ( VEGF inhibitor) group, and
L-NMMA ( nitric oxide synthase inhibitor) group. The MTT assay was employed to evaluate the effects of CGRP,
bevacizumab and L-NMMA on the viability of HUVECs. The scratch assay was conducted to assess the migration of
HUVECs and the expression levels of relevant proteins were detected by immunocytochemistry assay and Western blot.
Results CGRP treatment markedly promoted the proliferation of HUVECs by binding to its receptor, calcitonin recep-
tor-like receptor( CRLR) (¢ =3.434,P<0.05). When VEGF or eNOS was inhibited, the CGRP-induced endothelial
cell proliferation was significantly suppressed,as indicated by decreased cell viabilities ( P<0.05) and the expression
of cell makers (P<0.05). In the CGRP stimulated HUVECs, inhibition of VEGF or eNOS could also suppress cell migration
as detected by the scratch assay ( P<0.05). Additionally, inhibition of VEGF or eNOS decreased the expression of the
Raf-1,a kinase that is closely related to proliferation (P<0.05). It also reduced the activities of its downstream
extracellular-signal-regulated kinase (ERK) (P<0.05) and c-Jun N-terminal kinase (JNK) (P<0.05) signaling
pathways in HUVECs stimulated by CGRP. Conclusion =~ CGRP may induce HUVECs proliferation and migration
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through activating the VEGEF/eNOS-Raf-1-ERK/JNK signaling pathway, suggesting that inhibition of VEGF or eNOS may

serve as a potential target for anti-angiogenic therapy.

Keywords : Calcitonin gene-related peptide ; Vascular endothelial-derived growth factor; Nitric oxide ; Endothelial

cell proliferation
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B 1 CGRP 423 HUVECs CRLR # & i&
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F=18.62 P<0.001
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TN BRI B A 1Az EE AT, CGRP 2 X A B
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W 52 CRLR 454 W& 8 HUVECs 3445 fl
%%, NOS "JfEAE CGRP 75 iy B A 1L 45 &% 7k rh
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acizumab Fl L-NMMA 43 5l Fl T 4 i VEGF #i
eNOS, CD31 J& P 2 4 i br i 9, FL b 1% AR
# HUVECs 478 15 0L, 76 A 0858, FRATT & B
VEGF #il eNOS 1§62 5 CGRP #5549 HUVECs 1
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g% ERK A1 INK {5 538 B, i # §] VEGF F1

eNOS 38 i 1 #] Raf-1-ERK/INK 15 5 38 B% [ A%
CGRP 5519 N B2 40 e i 5 FiE R, B Fax ek
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