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Abstract

Objective: To investigate the mechanism of high mobility of protein Bl (HMGB1) in promoting migration and
proliferation of vascular smooth muscle cells (VSMCs).

Methods: The changes in migration and proliferation ability as well as the expressions of receptor for advanced
glycation end-products (RAGE) and P38MAPK were measured in human aortic VSMCs (HA-VSMCs) after
exposure to HMGBI1. Further, the influence of RAGE antibody or P38MAPK inhibitor SB203580 pretreatment
was observed.

Results: After exposure to HMGBI, the activity of the cell proliferation and migration, as well as the expression of
RAGE and P38MAPK were increased significantly (all P<0.05), and all presented in a concentration-dependent
manner. The promoting effects of HMGB1 on migration and proliferation ability were significantly inhibited by
either RAGE antibody or SB203580 pretreatment (all P<0.05), and HMGB1-induced P38MAPK expression was
significantly inhibited by RAGE antibody pretreatment (P<0.05).

Conclusion: HMGBI1 can probably promote the migration and proliferation of VSMCs through its binding to
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cell surface RAGE and then activating P38MAPK expression.
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Figure 2 Effects of different concentrations of HMGBI1 on the
proliferation of HA-VSMCs

100 ng/mL
“"&.m? B,
e >§)~

3 AEIRE HMGB1 3t HA-VSMC £ 5201

B: Comparison of numbers of cell migration

C MK A o E & S F A ITH

A: DAPLAZH(S; B: o-SMA Jefn; C. AJFEIR
Figure 1 Identification of HA-VSMCs (immune fluorescence staining x200)

A: DAPI staining for nuclear; B: Fluorescence staining for
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Figure 3 Effects of different concentrations of HMGB1 on the migration of HA-VSMCs

A: Results of Transwell assay (x200);
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Figure 4 Effects of different concentrations of HMGBI1 on

RAGE expression
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Figure S Effects of different concentrations of HMGB1 on
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Figure 6 Results of Transwell assay for migration activity of HA-VSMCs in each group (x200)
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Table 1 Effects of RAGE antibody and P38MAPK inhibitor

on the migration and proliferation activities of HA-

VSMCs
21531 A (A4>) oD {H
75 I HR 2 94 +2.996 0.56 + 0.015
HMGBI 4H 181 +3.742" 0.96 +0.011"
HMGBI+RAGE HifAZl  122+3.367"%  0.72+0.023"?
HMGB1+SB203580 H 139 £2.581"2  0.80 +0.034"?

1) H572A4iHE, P<0.05; 2) 5 HMGBI 411b4%,
P<0.05
Note: 1) P<0.0S vs. blank control group; 2) P<0.05 vs. HMGB1

group
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Figure 7 P38MAPK expressions of different groups determined
by Western blot analysis
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Table 2  Effects of RAGE antibody on P38MAPK expression in

HA-VSMCs
e AAXT IR
75 XN IRZ 0.24 +0.05
HMGBI 4 0.66 + 0.08"
HMGBI1+RAGE HifA4H 0.46 + 0.06"?

e 1) A4, P<0.05; 2) 5 HMGBI 4114,
P<0.05
Note: 1) P<0.05 vs. blank control group; 2) P<0.0S vs. HMGB1

group
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S5 P A TE R 0 A0 A i sh o A AN 2 s
INBE B, HMGB 13L& B2 Mo, A4+
—FPAR SR B RAEA BT, S5 MR AR . 3 ks
FE A b S 17 B RS A e Bl R L IS T T LA
FEIE RGO T &AM/ mAHMGB L, i il A
B AR A K . FEAT MG AR R R R
AN AT 5BE G A0 E UL PN B A M J% 51 48 1k A i R
B, A PN B AN R 58 1 A0 R T RE R o 1Y
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RAGEFIP38MAPKAY KI5 ZKEE HMGB 1k B 1) 3
hmisE o, JfF H SR E 100 ng/mLEF, PR
FEIR B ARIA B B g . L APR A GEBL AR+ il 41 A
P38M AP KA il 7]+ Fi 41 o] B M H HMGB 14 &
IHA-VSMCIEF R 5, i WM FRAGE
FIRFE A PISMAPKIE 25 THMGB 1/ S HA-
VSMCHE A 5 B 3% o 7F S50 o B b & B
RAGEMP38MAPKX M 3 2 0] B A 1R 4F 19 — 5k
PE, 75 F— 3L KR BRAGEDU IR T Fi 4l /8 %
A H0 A0 R P3SMAPK g ik . HIILHMGB 1 7] g
I RAGEZ IR FEP3SMAPK 1) 22 15 K P 5 VSMC Y
iE R FIE T

Zi b, HMGB1/Zi# i 5 i - RAGE3Z {k 45
A, WIG AN P3SMAPKSE 515 S i, fEitHA-
VSMC 15 Je iF % o A BE5E W HMGB 1 X I 48
PR A5 1) K 1B e J B oy T AL 4t TR Y B 3
filt, A I A AR A SR AL 1T AR T R AN

5%k

[1] Takasawa Y, Iijima R, Shiba M, et al. Predictor of subsequent target
lesion revascularization in patients with drug-eluting stent restenosis
undergoing percutaneous coronary intervention[J]. J Cardiol, 2010,
55(3): 391-396.

[2] EER, LIRT. RIE SNBSS BT, [ Sl
Hilfi 2R, 2008, 15(6):387-389.

[3] Jukema JW, Ahmed TA, Verschuren JJ, et al. Restenosis after PCI.
Part 2: prevention and therapy[J]. Nat Rev Cardiol, 2012, 9(2): 79-
90.

[4] Harris HE, Andersson U, Pisetsky DS. HMGB1: a multifunctional

alarmin driving autoimmune and inflammatory disease[J]. Nat Rev

http://pw.amegroups.com



1708

424 %

Rheumatol, 2012, 8(4): 195-202.

[51 Yang J, Chen L, Yang J, et al. High mobility group box-1 induces
migration of vascular smooth muscle cells via TLR4-dependent
PI3K/Akt pathway activation[J]. Mol Biol Rep, 2012, 39(3):3361-
3367.

[6] Qin YH, Dai SM, Tang GS, et al. HMGBI1 enhances the
proinflammatory activity of lipopolysaccharide by promoting the
phosphorylation of MAPK p38 through receptor for advanced
glycation end products[J]. J Immunol, 2009, 183(10):6244-6250.

[71 Kokkola R, Andersson A, Mullins G, et al. RAGE is the major
receptor for the proinflammatory activity of HMGBI1 in rodent
macrophages[J]. Scand J Immunol, 2005, 61(1): 1-9.

[8] Wildgruber M, Weiss W, Berger H, et al. Association of Circulating
Transforming Growth Factor beta, Tumor Necrosis Factor alpha and
Basic Fibroblast Growth Factor with Restenosis after Transluminal
Angioplasty[J]. Eur J Vasc Endovas Surg, 2007, 34(1): 35-43.

[9]1 YangJ, Zeng Y, Li Y, et al. Intravascular site-specific delivery of a
therapeutic antisense for the inhibition of restenosis[J]. Eur J Pharm
Sci, 2008, 35(5):427-434.

[10] Nakagawa M, Ohno T, Maruyama R, et al. Sesquiterpene lactone
suppresses vascular smooth muscle cell proliferation and migration
via inhibition of cell cycle progression[J]. Biol Pharm Bull, 2007,
30(9):1754-1757.

[11

—

Yang H, Ochani M, Li J, et al. Reversing established sepsis with
antagonists of endogenous high-mobility group box 1[J]. Proc Natl
Acad Sci USA, 2004, 101(1):296-301.

[12

—

Degryse B, Bonaldi T, Scaffidi P, et al. The high mobility group
(HMG) boxes of the nuclear protein HMG1 induce chemotaxis and
cytoskeleton reorganization in rat smooth muscle cells[J]. J Cell
Biol, 2001, 152(6):1197-1206.

[13] 3k#4. PCIFRATECGRP, HMGB1AYAS b B H 5 PR A I RAH

SEPEPIZR BWFE[D]. 14 3 33 LB, 2013.

[14] Park JS, Gamboni-Robertson F, He Q, et al. High mobility group
box 1 protein interacts with multiple Toll-like receptors[J]. Am J

Physiol, Cell Physiol, 2006, 200(3):C917-924.

© WA )3 i [ & F A F A EFH

[15] van Zoelen MA, Yang H, Florquin S, et al. Role of toll-like
receptors 2 and 4, and the receptor for advanced glycation end
products in high-mobility group box l-induced inflammation in
vivo[J]. Shock, 2009, 31(3):280-284.

[16] Yang J, Huang C, Yang J, et al. Statins attenuate high mobility
group box-1 protein induced vascular endothelial activation: a key
role for TLR4/NF-xB signaling pathway[J]. Mol Cell Biochem,
2010, 345(1/2): 189-195.

[17] Bid], JBUR, 580K, 55, S ITFE 2 B LW L - 1 LA MLE
FEREENA Koy T HLHIBTIEL)]). FRERF, 2015, 44(4):439-441.

[18] Chavakis E, Hain A, Vinci M, et al. High-mobility group box 1
activates integrin-dependent homing of endothelial progenitor
cells[J]. Circ Res, 2007, 100(2):204-212.

[19] Palumbo R, Sampaolesi M, De Marchis F, et al. Extracellular
HMGBI, a signal of tissue damage, induces mesoangioblast
migration and proliferation[J]. J Cell Biol, 2004, 164(3):441-449.

[20] Rauvala H, Rouhiainen A. RAGE as a receptor of HMGB1
(Amphoterin): roles in health and disease[J]. Curr Mol Med, 2007,
7(8):725-734.

[21] Lai K, Wang H, Lee WS, et al. Mitogen-activated protein kinase
phosphatase-1 in rat arterial smooth muscle cell proliferation[J]. J
Clin Invest, 1996, 98(7):1560-1567.

[22] Liu B, Ryer EJ, Kundi R, et al. Protein kinase C-delta regulates
migration and proliferation of vascular smooth muscle cells through
the extracellular signal-regulated kinase 1/2[J]. J Vasc Surg, 2007,
45(1):160-168.

(ALmit £9)

A5 AR R K, R, skEl, 5. HMGBI1{E 3k il & F
B LA 3 585 IR I ML AT 5 (0], T R AR 2R, 2015,
24(12):1703-1708. doi:10.3978/j.issn.1005-6947.2015.12.013

Cite this article as: XU SF, NIE WP, YAO K, et al. Mechanism for
HMGBI in promoting migration and proliferation of vascular
smooth muscle cells[J]. Chin J Gen Surg, 2015, 24(12):1703-1708.
doi:10.3978/j.issn.1005-6947.2015.12.013

http://pw.amegroups.com



