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Importance of pyruvate dehydrogenase in the mouse lungs exposed to hyperoxia
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This study investigated differences in the response to hyperoxic exposure
between neonatal and adult mouse lungs using metabolomics analysis. Neonatal and adult mice were
exposed to 21% or 95% 02 for four days. Lung tissue samples were collected and analyzed by
metabolomics. Pyruvate dehydrogenase (PDH) enzyme activity, PDH kinase (Pdk) 4 mRNA expression
levels, Pdk4 protein expression and localization were determined. Levels of pyruvic acid-related
metabolites were elevated in the lungs of hyperoxia-exposed adult mice. PDH activity was reduced and

Pdk4 mRNA expression levels after hyperoxic exposure were elevated in adult mice. Pdk4 protein
levels were increased in adult mouse lungs exposed to hyperoxia and were localized mainly to the
epithelium of terminal bronchiole.

Conclusions: Specific metabolites associated with glycolysis and gluconeogenesis were altered after
hyperoxia exposure in the lungs of adult mice, but not in neonates.



1)

1)

spectrometry CE- TOFMS

capillary electrophoresis time-of-flight mass

Q) 21% 95% 4
CE-TOFMS
pyruvate dehydrogenase PDH
PDH kinase (Pdk) 1 Pdk2 Pdk3 Pdk4 mRNA
PCR Pdk4 Pdk4

(1) 3-phosphoglyceric acid 2-phosphoglyceric acid phosphoenolpyruvic acid

1

Glc-6P  Glucosamine Glucosaminic acid

Glucose
e[
BoED, GallP
cose ®
UDP-Glc 0
GDP-Man(]
GlcNAc-P
CMP-NeuNAc
Man1P()
Nuclegtidesugars D-FIP[:
Man6pP (J——
II'[I UDP-GlcA
DHAP F1,6P
bt
Glucuronic acid Diphosphoglycerate
Il 0 oo el Jer
Glyceric acid
G3P

Clycolysis /

Pyruvic acid
Acetoaceticac~_ i = 3 m Lactic acid

Malonyl-CoA
Citric acid
cis-Aconitic acid

Isocitric acid

Fumaric acid

Succinic acid 2-0G

Ar O, Air O,
1 Neonate Adult



)

PDH
2

Pdk1

3A-C

®3)

Relative mRNA level of Pdk1

Relative mRNA level of Pdk3

Pdk4

4C

PDH

12
10
8
6
4
2
0
Air 0,
Neonate
12
10
8
6
4
2
0
Air 0,
Neonate

*k *x

Pdk4 mRNA 4 >
3D

Pdk2 Pdk3

A mOD ¢/ min
N

4A, B 0

Ar O, Ar O,

Neonate Adult

Pdk4 mRNA

B A Neonate Adult c
Ar 0, Air 0,
%12 poke I -—
o
o PN
28
3
6 .
2 B 3 -
£ 4
22 3
80 H .
Ar 0, & Ar 0O, Ar 0, < . =
Adutt D Neonate Adult g Vg <
2
I 8
? & Ar 0, Arr O, =
s Neonate Adut Neonate Adult
2
3
E
@
2
®
Ar O, &
Adult Neonate Adult



1 1 0 1

Tanaka Kosuke Watanabe Takaaki Ozawa Junichi Ito Masato Nagano Nobuhiko Arai Yukio Miyake 15
Fuyu Matsumura Shun Kobayashi Shingo Itakura Ryuta Namba Fumihiko

Difference in pyruvic acid metabolism between neonatal and adult mouse lungs exposed to 2020

hyperoxia

PLOS ONE e0238604
DOl

10.1371/journal .pone.0238604

3 0 3

Kosuke Tanaka, Junichi Ozawa, Takaaki Watanabe, Yukio Arai, Kikumi Matsuoka, Ryuta ltakura, Shingo Kobayashi, Masanori
Tamura, Fumihiko Namba

Difference in lung pyruvic acid metabolism between neonatal and adult mice exposed to hyperoxia: a metabolomics approach

Pediatric Academic Societies Annual Meeting 2019

2019

Tanaka K, Ozawa J, Watanabe T, Arai Y, Matsuoka K, lItakura R, Kobayashi S, Tamura M, Namba F

Difference in lung pyruvic acid metabolism between neonatal and adult mice exposed to hyperoxia: a metabolomics approach

Pediatric Academic Societies Annual Meeting

2019

Namba F, Tanaka K, Ozawa J, Watanabe T, Arai Y, Matsuoka K, Itakura R, Kobayashi S, Tamura M

Difference in pyruvic acid metabolism between neonatal and adult mouse lungs exposed to hyperoxia: a metabolomics approach

Pediatric Academic Societies Annual Meeting

2018







