©
2019 2021

Sirt-1

The role of Sirt-1 in development of calcific aortic valve stenosis
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The prevalence of aortic valve stenosis (AVS) is increasing with increasing
the elderly population. However, effective drug therapy has not been established. Sirt-1 is
reportedly involved in suppressing the development of age-related diseases. The relationship between

Sirt-1 and the progression of calcific AVS has not been fully investigated. In this study, we
investigate the role of Sirt-1 in the development of calcific AVS using porcine aortic valve
interstitial cells. Furthermore, we examine Sirt-1 expression and aortic valve calcification using
wire injury calcific AVS mouse model. We also examine whether administration of Sirt-1 activators
can promote tissue repair, inhibit aortic valve leaflet remodeling, reduce aortic valve pressure
gradient, and inhibit calcification.

Sirt-1 Shear stress



2017

26 2017 4
1 AVS
75 AVS
12.4% 3.4% AVS JACC2013;62:1002-12 AVS
AVS 5 15-50%
2017 SAVR 11,210
AVS TAVR
2017 TAVR 3,346 1,614 75
SAVR TAVR
AVS 65
20-30% 85 48% 5 9% AVS
1-2% AVS
10-20 AVS JACC 2008;51:1327-1336
AVS
AVS
AVS
Circulation 2004;110:1291-1295, NEJM 2008;359:1343-56
AVS J
Heart Valve Dis 2010;19:466-470
Sirtuin (Sirt) NAD
Sirt-1
Sirt-7 Sirt-1 Sirt-1
Sirt-1

N Engl JMed 2011;364:2235-2244
1 )
DNA Can
JCardiol 2016;32:634-641  Sirt-1
Future Cardiol 2012; 8: 89-100, Antioxid Redox Signal 2018;28(8):711-732
SRT1720 Sirt
Nat Rev Drug Discov 2015;11:443-461, Biochem Biophys Res Comm 2015;1852: 1311-
1322 Sirt-1  AVS PLoS ONE
7(4): e35110 AVS Sirt-1

Sirt-1
AVS
response to tissue injury
Cardiovasc Pathol 2011;20:183-190, Cardiovasc Pathol 2002;11:69-77

Circulation 2001;103:1522-1528

NO
eNOS Sirt-1 eNOS
Antioxid Redox Signal 2018;28:711-732 microRNA-34a

Sirt-1 JCell Sci 2015;128:70-80  Sirt-1
Sirt-1
JMol Med 2014;92:347-357, Circ Res 2011;108:1180-1189
Sirt-1
invitro  exvivo
AVS Arterioscler

Thromb Vasc Biol 2014;34:270-8
AVS



Sirt-1

AVS
8-10 C57/BL6
(250 mg/kg) Aortic valve injury
( 0.36mm) )
lIIIIIIIIIIHII]II[IIIIIIIIL‘IIIIIIIIHIIIIIIII
Sirt-1
SRT1720 Sirt
Sirt-1
Sirt-1
Sirt-1
Yanagawa J Thorac Cardiovasc Surg 2012;144:256-62
AVIC AVIC oM Sirt-1
Sirt-1
oM AVIC Sirt-1
AVIC  Sirt-1 Sirt-1 oM
microRNA-34a &irt
Cardiovasc Res 2020; 116: 983-994 Il -G G
AVIC in vitro microRNA-34a
Notchl Runx2 -
oM AVIC Sirt-1 Inh.-  Inh.- miR-34a
microRNA-34a Sirt-1 cont. cont. inhibitor
AVS Sirt-1 oM
_ Sirt-153R
Sirt-1 veat [
Sirt-1  exond  Crispr/Cas9 LUNG e
Sirt-1 Sirt-1 wer S T
st ey
Actin  EE——
WT Sirt-1
AVS defi::ritency
Sirt-1
AVS
Sirt-1
APG (m/sec) =e=WT —= Sirt1-KO
4
. 35
2-2 o
1.5
1
Sirt-1 0.5
0
ow 1w 2w aw 8W



Wl u“ [ P
£y

% N

AVIC  Sirt-1siRNA

Catenin
Si-Sirt-1
AVIC  Sirt-1 Runx2
Sirtinol RUNX2

AVIC  Sirt-1 SRNA

Sirt-1

Sirt-1

Sirt-1

0D Sirt1l/DAPI

si-Sirt-1

TNFa

oM Runx2
Runx2 Catenin
Sirt-1
NFk B

Sirt1 1:250 200msec
DAPI 160usec

VI DVECIZZ W
(fibrosa)






