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Angiotensin induces vasoconstriction and vasorelaxation via Rho-kinase.
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Angiotensin 11 (Ang I1), the most active component of the renin-angiotensin
system, is a multifunctional hormone that plays an important role in the cardiovascular physiology
and pathology. The activation of the Ang Il receptor mediates vasoconstriction and proliferation of

vascular smooth muscle cell. The aim of this study was to determine the mechanism underlying Ang
I1-induced vasoconstriction of rat aorta. Ang ll-induced constriction was significantly blocked by
Rho kinase inhibitor, extracellular signal-regulated kinase 1 and 2 (Erkl1/2) inhibitor, epidermal
growth factor receptor (EGFR) inhibitor, and Src inhibitor. Phosphorylation of myosin phosphatase
target subunit 1 (MYPT1, an index of Rho kinase activity) was abrogated by inhibitors of Src, EGFR,
Erkl1/2, and Rho kinase. These results suggest that Ang Il induced vasoconstriction in rat aorta via
Src, EGFR, MEK, and Erkl1/2 activation, leading to the inactivation of myosin light chain phosphatase
via phosphorylation of MYPT1.



4,000

RA
RA
Il Ang
1
Ang 11
1
AT1
Ang 11 AT1
2 AT2
3
Ang Il Ang Il
AT1
AT2
1999 Tsutsumi AT2
AT2
BK
Cary
AT2 BK-
NO
AT2
BK
AT2
-BK
AT1 AT2
AT2
AT2
AT1
AT2 Ang 11
Ang 11 AT2
BK eNOS
NO eNOS
Serl177 Ser633
NO
AT2 eNOS
AKt/PI3K A PKA
AT1
Jak Src Rho

EGF
EGF
Ang I
Angll ATl
Ca-
MLCK
Ang Il MLCK
Rho MLCP
Nat.

Med., 160; 183-18

TITIT CEGF
wATeRE i CCi e
11111 |

Wy
\ -."\e ®

= (Rt

) —— ) (nsns-s2

T A I E D MERERL, Ca CAMICEHMLCKIFIEAL, T Hil EBMLO) - BREFR R THDLERA
BT, LB IFFT S 72 ST LD M EAEEL , Ca CAMICEEMLCKIEHHELDG, Rhok - — ik
SMLCPFFIHEC LAMLOI RO MO S BB TH ST LhRaht: (Nat. Med. 16 183-190),

AT1
Rho
MLCP
Ang 11 AT1
Adam 17 EGF

mitogen-activated protein (MAP)

Src
EGF
EGF -Rho
Ang Il MLCP
EGF Src MAP
Ang 11 AT1
Rho-
Ang Il AT1
Rho-
Rho-
5 Wistar

Rho-



Rho-

Ang
11
Rho-
Ang 11
Rho-
Ang
I ATl EGF
EGF
MAP
EGF
Ang 11
EGF
ADAM17 EGF
Ang 11
EGF
Ang 11 MAP
Extracellular
Signal-regulated Kinase Erk1/2 c-Jun
N-terminal kinase JNK 38 MAP
38
Ang 11
Erk1/2 JINK 38
Erk1/2
Ang 11
AT1
EGF Erk1/2 JINK 38 Rho-
AT1 EGF Erk1/2
Rho-
EGF
Src
Rho- Janus
kinase JAK
Ang 11
Src JAK
Ang 11
Src
JAK
Ang Il AT1
EGF Rho MAP
AT1 Ang 11
EGF
MAP Rho
Rho MLCP
MYPT
MAP Erk1/2 JNK
38 EGF EGF

Ang Il AT1
EGF
Erk1/2 JINK 38 Rho
Erk1/2 JNK 38 Angll
Ang 11
EGF Erk1/2
Erkl/2 JINK JNK 38
38 Rho-
Ang 11
MYPT
Ang 11 MYPT
EGF
Erk1/2 Rho-
Ang 11
MYPT MLCP
EGF Erk1/2
Rho-
Src
Ang 11 Src
EGF Erk1/2
Rho- Src
Src
Ang 11 EGF Erk1/2 MYPT
Src
Ang 11
MLCK

MLCP

Onodera A, Nishiumi F, Kakiguchi K,
Tanaka A, Tanabe N, Honma A, Yayama K,
Yoshioka Y, Nakahira K, Yonemura S,
Yanagihara |1, Tsutsumi Y, Kawai Y.
Short-term changes in intracellular ROS
localization after the silver nanoparticles
exposure depending on particle size.
Toxicol Report.2015; 2: 574-579

Sasahara T, Okamoto H, Ohkura N, Kobe
A, Yayama K. Epidermal growth factor
induces Ca(2+) sensitization through
Rho-kinase-dependent phosphorylation of
myosin phosphatase target subunit 1 in
vascular smooth muscle. Eur J Pharmacol.
2015; 762: 89-95.

Sasahara T, Ohkura N, Shin M, Onodera
A, Yayama K. Epidermal growth factor
enhances orthovanadate-induced
contraction via Src and myosin
phosphatase target subunit 1 in rat



vascular smooth muscle. Pharmacol.
Pharmacy. 2015; 6: 329-340.

Ito K, Matsuzaki M, Sasahara T, Shin M
and Yayama K. Orthovanadate-Induced
Vasoconstriction of Rat Mesenteric Arteries
Is Mediated by Rho Kinase-Dependent
Inhibition of Myosin Light Chain
Phosphatase. Biol Pharm Bull. 2015;
38(11): 1-8.

Onodera A, Yayama K, Tanaka A,
Morosaw H, Furuta T, Takeda N,
Kakiguchi K, Yonemur S, Yanagihara I,
Tsutsum Y, Kawai K. Amorphous
nanosilica  particles evoke vascular
relaxation through PI3K/Akt/ eNOS
signaling; Fundamental &  Clinical
Pharmacology., 30(5): 419-428, (2016)

Onodera A, Yayama K, Morosawa H, Ishii
Y, Tsutsumi Y, Kawai Y. Reduction of
Calcium Flux from the Extracellular
Region and Endoplasmic Reticulum by
Amorphous Nano-silica Particles owing to
Carboxy Group addition on their surface;
Biochemistry and Biophysics Reports., 9:
330-334, (2017)

35
2018 3

2K1C
11

34
2018 1 5

VEP

86 , 2016

59 ,
2016 5
eNOS

Abulizi Abdukadier

23
2016 09

30
11
eNOS

2016

Abulizi Abdukadier

137

, 2017

11 p38

11
ERK

11 EGF

PI3K

2015
2015 9
65
2015 10
i1
Caz+

e
Epidermal Growth Factor

2015

MAP

3



@

@

®

*

Yayama Katsutoshi

30248108

Onodera Akira

40598380



