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The role of the calcium overload in the heart failure with preserved ejection
fraction
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We examined the effects of SGLT2 inhibitor on the heart failure which
develops even under the condition that the left ventricular systolic function is preserved. In the
model of this disease, administration of the Empagliflozin suppressed the left ventricular
hypertrophy, and decreased the expression levels of the hormone which reflects the burden on the
heart (BNP) even there were no differences in the body weight, systolic blood pressure, pulse rate,
and in-out balance of the sodium compared with the age matched control. We think the effect would be

thﬁ direct effect of Empagliflozin on the heart, and now still continuing the study to clarify the
mechanisms.

SGLT2



HFpEF
(HFrEF)

HFpEF

Cardiol Img 11:1-11, 2018)
ARB B

(Vasan RS,et al. J Am Coll
HFrEF (ACE

) HFpEF

Yusuf S, et al. Lancet 362:777-81, 2003; Cleland JG,et
al. Eur Heart J 27:2338-45, 2006; Massie BM,et al. N Engl J Med 359:2456-67,

2008; Pitt B,et al. N Engl J Med 370:1383-92, 2014

HFpEF
Na+
Ca2+

(Kamimura D, et al. Eur Heart J 33:1408-16, 2012)

Ca2+
(HFpEF)
Na+/Ca2+
1HF EF
Na+/Ca2+ (NCX)
Dahl
Na+
Ca2+
2012)
Ca2+
glucose cotransporter2 SGLT2
Na+ Ca2+
SGLT2
SGLT2 HFpEF
HFpEF
Dahl 8%
B
13
Empagliflozin

In-out balance

HFpEF
HFpEF Dahl
Na+/Ca2+ (NCX) Ca2+
Dahl
Na+
NCX Caz2+ Caz2+
Na+
Caz2+ Caz2+
HFpEF Ca2+
HFpEF
- HFpEF
Na+/Ca2+ (NCX) Ca2+
HFpEF
(Kamimura D, et al. Eur Heart J 33:1408-16,
Na /H (NHE) Na+
Sodium
Class effect NHE
NHE
Caz2+
SGLT2
6 19-21
13
ACC/AHA
SGLT2
( )



Empagliflozin
mmHg  Systolic Blood Pressure
250 * i

1 T T w=- Control
200 | = & 1 — Untreated
* * * == Empa
120 b e I M (Tail Cuffi&(c & Y-
100
50
13w 16w 19w

Data are shown as mean=SD. " P<0.05 vs control.  P<0.05 vs Untreated (ANOVA)
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Data are shown as mean=SD. * P<0.05 vs control.  P<0.05 vs Untreated (ANOVA)
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Data are shown as mean=SD. " P<0.05 vs control. t P<0.05 vs Untreated (ANOVA)
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Data are shown as mean=SD. " P<0.05 vs control. t P<0.05 vs Untreated (ANOVA)
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Data are shown as mean=SD. " P<0.05 vs control. T P<0.05 vs Untreated (ANOVA)
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Data are shown as mean=SD. * P<0.05 vs control. t P<0.05 vs Untreated (ANOVA)
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Na Cr Empagliflozin
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Data are shown as mean=SD. " P<0.05 vs control. T P<0.05 vs Untreated (ANOVA)
Empagliflozin

| cControl | uUntreated | __Empa_ |

EF (%) 7314 708 6716
FS (%) 0.35+0 0.3320.1 0.31£0
LVDd (mm) 9.2+0.3 9.3£0.9 9.2+0.8
IVSd (mm) 1.4£0.1 2.0+0.1* 1.940.1*
PWd (mm) 1.320.1 1.940.2* 1.840.2"t
RWT 0.29+0.01 0.42+0.04* 0.38+0.04*t
E 90+9 92422 9817
A 29116 5430 6234
E/A 42+23 24%16 25+2.3
DT 467 45+7 466

LVDd = left ventricular end-diastolic dimension, IVDd = interventricular septum thickness at end-diastole, PWd = left
ventricular posterior wall thickness at end-diastole, RWT = Realative wall thickness, FS = Fractional Shortening,
DT = Deceleration time, Relative wall thichk 2 X PWd/LVDd, Fractional Shortening=(LVDd-LVDs)/LVDd % 100

Data are shown as mean=SD. " P<0.05 vs control.  P<0.05 vs Untreated (ANOVA)
Peak negative dp/dt Tau

| Control | Untreated | _Empa |

LV end-diastolic pressure, mmHg 3.9+18 7.2+43 6.6+1.4
Peak positive dp/dt, mmHg/s 8256+962 6473+3023 6159+1766
Peak negative dp/dt, mmHg/s -6331+923  -3625+1545" -4213+1233"
Peak positive dp/dt/p, s 101+10 80+28 78+15
Peak negative dp/dt/p, s -62+11 37T -38+5"
Tau, ms 21.5+3.3 37.3+9.4" 29.6+5.2"
LV end-diastolic pressure/LVDd, 0.43+0.18 0.77+0.42 0.72+0.10
mmHg/mm

Data are shown as mean=SD. " P<0.05 vs control. t P<0.05 vs Untreated (ANOVA)
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LV weight/TL = left ventricular weight/tibial length
Data are shown as meanz=SD. * P<0.05 vs control. t P<0.05 vs Untreated (ANOVA)

Empagliflozin



Empagliflozin

mg/mm LW/TL MMM - pight kidney weight / TL
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LW/TL = lung weight/tibial length
Data are shown as mean=SD. * P<0.05 vs control. t P<0.05 vs Untreated (ANOVA)
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Data are shown as mean=xSD. * P<0.05 vs control. t P<0.05 vs Untreated (ANOVA)

BNP  mRNA Empagliflozin
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Data are shown as mean=SD. " P<0.05 vs control. t P<0.05 vs Untreated (ANOVA)
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