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Establishment of a new biomarker and treatment for diabetic cardiomyopathy
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i _ Glutamine, the most abundant amino acid in the circulation, is metabolized
through a mitochondrial anaplerotic pathway known as glutaminolysis, which incorporates o

-ketoglutarate (o KG) into the tricarboxylic acid (TCA) cycle. In this study, we used Adipo-PDK1
knockout mouse as a model of diabetic cardiomyopathy and sought to investigate the regulatory
mechanism of glutaminolysis in diabetic cardiomyopathy. The KO mice exhibited cardiac hypertrophy
and insulin resistance. In addition, the glutamine and its metabolites levels in heart tissue were
significantly increased compared to those of wild type mice. On the other hand, stable isotope
tracing with 13C5-glutamine did not show the significant difference of cardiac glutamine utilization

between KO and wild type mice. Finally, pharmacological inhibition of glutaminolysis did not
improve the cardiac hypertrophy of KO mice.



2
5 2 75
3 75 84 2 2
QOL 2
2
” TCA
a -
3-
PDK1 (Adipo-PDK1KO
) 2
Akt
HE Adipo-PDK1KO
Adipo-PDK1KO
1¥Cs-glutamine
stable isotope tracing
glutaminase bis-
2-(5-phenylacetamido-1,3,4-thiadiazol-2-yl) ethyl sulfide BPTES Adipo-PDK1KO
6 3mg/kg 3
. Adipo-PDK1KO
Adipo-PDK1KO 10 30 / /
1; a HE
1; b
Akt
Akt

1;c Adipo-PDK1KO



a C
HWI/BW (10w) HWITL (10w) HW/BW (30w)  HW/TL (30w) Heart
807 p=0.0004 107 p<0.0001 851 p=0.0400 p=0.0008 WT Ko

- — —-——— - PAkt

- —— N ———— - £kt

Insulin—SU/kg mkg
WT KO
b CsA
a p=0.0041
‘(CE 1.0 =2 $
" WT KO
1. Adipo-PDK1KO
a) 10, 30 / HW/BW / HW/TL n=8
b) HE n=7
c) Vehicle 5U/kg 20
Akt
Mann- whitney U test, WT; KO;
. Adipo-PDK1KO0
Adipo-PDK1KO
2; a, b,
c
a b
wWT KO N
aKG «— Glu «—GIn
TINRI/J VTR
TCAE%
Glu
3500 Pﬂ99 15000
Heart
2. Adipo-PDK1KO
a)
n=5
b)
c) (GIn) Glu «a o KG n=8

Mann- whitney U test, WT; KO;



stable isotope tracing

TCA cycle

10

[U-"*Cs)-GIn

Mal \GKG +— Glu «— GIn
eee

Fum Suc
o000 o000

3. Adipo-PDK1KO
a)

b) *Cs-glutamine
n=4 Mann- whitney U test,

Adipo-PDK1KO

“Carbon @

stable isotope
BCs—glutamine

WT;

(GIn)

KO;

3; a,b
b Heart tissue
Suc Glu
= 0.003 . 0.0020 P 0.08
3 s 2 Y
g § 0.0015 - E 0.06
B 0.002 H . L] H
2 2 2
= K] 0.0010 K] 0.04
§ 0.001 5 s
§ § 0.0005 § 0.02
£ & £
0.000 0.0000 0.00
WT KO WT KO
BCs-glutamine
tracing
Glu Suc
BPTES

heart failure with preserved ejection fraction HFpEF

HFpEF

WT

Gin

KO



2 2 0 0

Sachiko Yoshikawa, Manabu Nagao, Ryuji Toh, Masakazu Shinohara, Takuya lino, Yasuhiro Irino, 322(5)

Makoto Nishimori, Hidekazu Tanaka, Seimi Satomi-Kobayashi, Tatsuro Ishida, Ken-Ichi Hirata

Inhibition of glutaminase 1-mediated glutaminolysis improves pathological cardiac remodeling 2022

Am J Physiol Heart Circ Physiol H749-H761
DOl

10.1152/ajpheart.00692.2021.

Watanabe Koichi Nagao Manabu Toh Ryuji [Irino Yasuhiro Shinohara Masakazu lino Takuya 534

Yoshikawa Sachiko Tanaka Hidekazu Satomi-Kobayashi Seimi Ishida Tatsuro Hirata Ken-ichi

Critical role of glutamine metabolism in cardiomyocytes under oxidative stress 2021

Biochemical and Biophysical Research Communications 687 693

DOl
10.1016/j .bbrc.2020.11.018

Inhibition of Glutaminasel-dependent Glutaminolysis Improves Pathological Cardiac Remodeling

86

2021 2022

Sachiko Yoshikawa, Manabu Nagao, Ryuji Toh, Masakazu Shinohara, Takuya lino, Hidekazu Tanaka, Seimi Satomi-Kobayashi,

Tatsuro Ishida, Ken-ichi Hirata

Inhibition of glutaminasel-mediated glutaminolysis ameliorates angiotensin Il-induced cardiac remodeling

2021 2022




Inhibition of glutamine anaplerosis improves Ang -induced cardiac remodeling
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