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Critical role of hyalurona derived from vascular smooth muscle cells after vascular
injury in mice
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Inhibition of HA synthesis using 4-methylumbelliferone markedly inhibited neointim
al formation after injury. In vitro experiments revealed that low-molecular-weight HA (LMW-HA) induced vas
cular smooth muscle cells (VSMC) activation, including migration, proliferation, and production of inflamm
atory cytokines and reactive oxygen species (R0S). The migration and proliferation of VSMCs were mediated
by the CD44/RhoA and CD44/ERK1/2 pathways, respectively. Because HA synthase 2 (HAS2) is predominantly exp
ressed in injured arteries, we generated cTg mice that overexpress the murine HAS2 gene specifically in VS
MCs (cHAS2/CreSM22 alpha mice) and showed that HA overexpression markedly enhanced neointimal formation af
ter cuff-mediated vascular injury. Further, HA-overexpressing VSMCs isolated from cHAS2/CreSM22alpha mice
showed augmented migration, proliferation, and production of inflammatory cytokines and ROS.



HA: hyaluronan

HA

phenotype

VSMCs:
smooth muscle cells VSMCs

HA

HA

vascular

HA
HA

4-methylumbelliferone (4-MU)

/ 1210+
0.08 ( Jvs.0.63+ 0.03 , P
< 0.001 (C57BL/6)
HA
VSMCs Trans-well
chamber system
HA VSMCs
CD44
SIRNA(CD44-siRNA) VSMCs CD44
knock down HA
VSMCs
HA VSMCs  RhoA
RhoA Y27632
HA
HA  CD44-RhoA
VSMCs
HA  VSMCs
HA
VSMCs  ERK-1/2
ERK-1/2
U0126 HA VSMCs
HA
VSMCs  ERK-1/2 CD44-siRNA
HA CD44 -
ERK-1/2 VSMCs
VSMCs HA
IL-6, MCP-1
HA HA HA synthase:HAS
3 isoform

HAS1,2,3



isoform
HAS2

VSMCs HAS2
cre-lox conditional transgenic strategy

VSMCs HA
(cHAS/CreSM22a )

( /
: 1.45+ 0.03 (cHAS/CreSM22a ) vs.
0.54+ 0.07 (cHAS2) and 0.50% 0.04
(CreSM22a ), p<0.001) CHAS/CreSM22
a VSMCs
(cHAS2  CreSM22a )
IL-6, MCP-1,

PL0S ONE 8(3):€58760.

CD44

RhoA ERK-1/2

HA

4-MU

2
KashimaY, Takahashi M, ShibaY, Itano N,

Izawa A, Koyama J, Nakayama J, Taniguchi
S, Kimata K, |keda U. Crucia role of
hyaluronan in neointimal formation after
vascular injury. PLoS One. 8(3): 58760,
2013 doi:10.1371/journal.pone
.0058760

Kasai H, Kashima Y, Izawa A, Tomita T,
Miyashita Y, Koyama J, Takahashi M,
Yoshio T, Yazaki Y, Higuchi M, Ikeda U

Immunoadsorption therapy reduces
oxidative stress in patients with dilated
cardiomyopathy.  World  Journal  of

Cardiovascular Diseases. 2;305-312,2012
doi: 10.4236/wjcd.2012.24048

10
Kashima Y, Takahashi M, Kimata K, Itano

N, Ikeda U. Critica role of hyauronan
derived from macrophages in neointimal
formation after vascular injury in mice.
AHA2013

.2013.11.16-11.20

Okada A, Tomita T, Kashima Y, Yoshie K,
Takeuchi T, Ikeda U. Lv remodeling caused
by persistent AF was associated with high
cardiac hyaluronan in Csvein. AHA2013



.2013.11.16-11.20

Kashima Y, Takahashi M, Itano N,
Taniguchi S, Kimata K, lkeda U. Crucia
role of hyaluronan derived from
macrophages in neointimal formation after
vascular injury. ESC2013

.2013.8.31-9.4

Kashima Y, Takahashi M, Shiba Y, Itano N,

KimataK, Izawa A, Ikeda U.Critical role of

hyaluronan in neointimal formation after

vascular injury in mice. AHA2012
.2012.11.3-7

Okada A, Tomita T, Kashima Y, Oguchi Y,
Takeuchi T, Aizawa K, lkeda U. LV
dysfunction caused by persistent atrial
fibrillation was associated with high
reactive oxidative metabolities in coronary
sinus vein. ESC2012

.2012.8.25-29

27
2012.7.5-7

Gautam M, lzawa A, Shiba Y, Kashima Y,
Koyama J, Hongo M, Sano K, Hayashi T,
Ichikawa M, Ikeda U. Critical role of NFk
B p65 in pathogenesis of spontaneous in
p50 deficient mice. 76

2012.3.16 18

Kashima Y, Takahashi M, Hata T,

10.

€Y

Kawaguchi M, lzawa A, Itano N, Taniguchi

S, Ikeda U. Critical Role of Hyauronan

Derived From Vascular Smooth Muscle

Cels in Neointimal Formation After

Vascular Injury. AHAZ2011
.2011.11.12-16

Kashima Y, Takahashi M, Hata T,
Kawaguchi M, Izawa A, Itano N, Kimata K,
Ikeda U. Specific Overexpression of
Hyaluronan in Vascular Smooth Muscle
Cells Augments Neointimal Formation after
Vascular Injury in Mice. 75

.2011.8.3-8.4

Miyashita Y, Kashima Y, Kumazaki S, Aso
S, Otagiri K, Saigusa T, Koyama J, Ikeda U.
The impact of mesurement of reactive
oxygen species (ROS) and hydroxyl
radicals (-OH) in the pasients of peripheral
artery disease. 20

2011.7.21-7.24

KASHIMA, Yuichiro

¢ D
70545722



