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Mechanisms of impaired EDHF during hypertension.
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The results of the present study demonstrated that: gl) functional TRPV4 is
expressed in endothelial cells of rat mesenteric arteries; (2) the opening of endothelial TRPV4
channels and the downstream activation of SKCa and IKCa are involved in ACh-induced, EDH-mediated
responses in this vascular bed; (3) endothelial TRPV4 and SKCa channels are downregulated in
genetically hypertensive rats but not in normotensive rats, contributing to the impaired
EDH-mediated responses in mesenteric arteries of genetically hypertensive rats.

TRPV4



(NO)

Endothelium dependent
hyperpolarization:EDH

EDH EDH
(SKCa) EDHF
Brahler et al. Circulation
2009  EDH
SHR WKY EDH
EDH SHR
Fujii et al. Circ Res 1992 EDH

Onaka et al. Circulation 1998, Goto et
al. Hypertension 2000,Goto et al. J Physiol 2004, Kansui et al. Am J Physiol 2004,
Goto et al. J Hypertens 2007, Goto et al. Hypertens Res 2012

EDH IPs-sensitive Ca*
Ca® . Wf&ﬁfiim}ﬁ&lﬁ
(SKCa) ACh K+ T K+ e
(I1KCa) 1 b e xﬂ TRPVA
= IH—
IP;-sensitive Ca? 6 )P
- QS y
Ca* TRPV4 (transient receptor potential \\ ca*t DERERH
vanilloid 4) Ca? IP,R
SKCa IKCa Ca®*
IP;-sensitive Ca?* store
EDH Sonkusare et
al .Science 2012 1 TRPV4
Mendoza SA et al . Am J Physiol 2010
TRPV4 KCa EDH
TRPV4-KCa
TRPV4 KCa
EDH

EDH



20

Wistar Kyoto WKY

EDH EDH

EDH

SHRSP

(TRPV4, SKCa, IKCa)

EDH SKCa, IKCa, TRPV4

SKCa, IKCa, TRPV4

CyPPA,1-EBI0,GSK1016790A

CyPPA, 1-EBI10, GSK1016790A

SKCa, IKCa, TRPV4 apamin,
TRAM-34, RN-1734 EDH
EDH
WKY  SHRSP
EDH (TRPV4, SKCa, 1KCa)
20 SHRSP WKY
EDH (TRPV4, SKCa, 1KCa)
EDH
TNF-a , 1L-6,1L-1P
WKY EDH SKCa, IKCa apamin+TRAM-34
TRPV4 RN-1734 HC-067047
SHRSP EDH WKY
TRPV4 GSK1016790A WKY
SHRSP
SKCa
CyPPA WKY SHRSP
WKY SHRSP
TRPV4  SKCa SHRSP
IKCa SHRSP
TRPV4  SKCa EDH
TNF-
a,IL-6,1L-1B WKY, SHRSP

EDH



2
1. Goto K, Ohtsubo T, Kitazono T. Endothelium-dependent hyperpolarization

(EDH) in hypertension: The role of endothelial ion channels. Int JMol Sci.
19:E315, 2018.

2. Seki T, Goto K, KiyoharaK, Kansui Y, Murakami N, HagaY, Ohtsubo T,
Matsumura K, Kitazono T. Downregulation of endothelial transient receptor
potential vanilloid type 4 channel and small-conductance of Ca2+-activated K+
channels underpins impaired endothelium-dependent hyperpolarization in
hypertension. Hypertension 69:143-153, 2017.

2
1. Seki T, Goto K, Kiyohara K, Kansui Y, Murakami N, Haga Y, Ohtsubo T,

Matsumura K, Kitazono T. Downregulation of endothelial transient receptor
potential vanilloid type 4 channel and small-conductance of Ca2+-activated K+
channels underpins impaired endothelium-dependent hyperpolarization in
hypertenson. 41 2017-10

2. Seki T, Goto K, Kiyohara K, Kansui Y, Murakami N, Haga Y, Ohtsubo T,
Matsumura K, Kitazono T. Downregulation of endothelial transient receptor
potential vanilloid type 4 channel and small-conductance of Ca2+-activated K+
channels underpins impaired endothelium-dependent hyperpolarization in
hypertension. 26" Scientific Meeting of the International Society of Hypertension,
Kotrea, Seoul, Sep 24" to 29" 2016




€y

@

Seki Takunori

Noguchi Hideko

Ohtsubo Toshio



