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Analysis of the pathogenic mechanisms of adrenaline resistance in skeletal
muscle
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I have generated mice lacking B 2-adrenergic receptors in skeletal muscle
and found that skeletal muscle-specific B 2 adrenergic receptor knockout mice were exercise
non-responders. It showed that B 2-adrenergic signaling plays an important role in metabolic
adaptation during exercise. In addition, the increase In energy expenditure in response to f3
2-adrenergic stimuli was impaired in obese mice. These findings indicate that obesity triggers
adrenaline resistance” .

In skeletal muscle of obese animals, the expression of (3 2-adrenergic receptor (Adrb2) mRNA was
reduced and the percentage of methylated CpG sites in the Adrb2 promoter was increased, which likely
explain the mechanism of “ adrenaline resistance” . Our data suggest that epigenetic regulation of
Adrb2 is likely to contribute to the reduction of this gene in obese skeletal muscle, and
dysregulation of (3 2-adrenergic signaling might be involved in the development of obesity.



“Fight or Flight Response”

B2
PGC-10. peroxisome proliferators-activated receptory PPARy coactivator-1la
PGC-1a
PGC-1a PGC-1ab/c
1 PGC-1abl/c B2
B2

[ 1. BB TEB27 RLFY S JFIVEN UZPGC-1ab /cOFRRBMMN TRV F—RMICEE ]

EHESDPGC-1a7 - Y I A — AORHRLL REAF
(™ R BkAERS)

2 0.4 x150 [ =% .ﬁ a
3 &

0.2

b/c

+ B27 RLFUZ#IE

g2 B27 RLFU>BEK r

Relative mRNA

EBRFOIRIIF—HET T

8 [2. [E&EHOT RL 3V Vg [3PGC-1ab/cDFEFLZN L TRHZEE5T ]

t B27 KLFU > BEHK
DRFUETFICED

[BHEEHDT KLU EHIE]

B2 ThbTU/Eeﬁi‘ TN/T'J/EF'JBI ) j

W SEBHES W

EEISOIRILF—HET 1 EBIFOLIIF—HE |
IEAE = e



B2 B2
B2
B2 flox MILC1f-Cre
B2
B2
B2
B2 B2
B2 SM-Adrb2KO
SM-Adrb2KO
SM-Adrb2KO
3
N
B3, BigISRNB27 RLFUSZBAERIBNYIR(E
EENIFD I RIVF—HE DRSS
J
EHERZOEE BEEREEOIRI TS
10000 ;
40 ) - . Control
o 30 o £ il
ﬁﬂ . g 6000 B Wﬂﬁ o
§ E TT-« ied
g o § 4000 w
2000
0
Ewesm -+ -+ 0 0 15 30 (min)
Control KO
B2 DNA
B2
4 p2
in vitro
B2

DNA



DNA

B2

[

AFIUETEICKD EDRBRETZSIESESY

E4. B#HTIEB27 RLFVUCRBFHEEFIOE—Y—D ]

Relative mRNA

B7 RLFUSBakEEFoRE B27 RLFUSREHEET

0.25
0.20
0.15
0.10
0.05

(XD RHERERS)
=

OEER
=iER

B1
BZ RLFVUZEHE

B2 B3

TOE—F—DAFIUEE

(X ZAHBERERD)
’\; *
S 10.0
c 8.0
o
5 6.0
(T
= 4.0
K
-‘q-j 2.0
= o
S @Y
Z S
3 2 %



1 1 0 1

Hirata Y, Nomura K, Senga Y, Okada Y, Kobayashi K, Okamoto S, Minokoshi Y, Imamura M, Takeda S, 4
Hosooka T, Ogawa W.

Hyperglycemia induces skeletal muscle atrophy via a WWP1-KLF15 axis. 2019
JCI Insight. 124952~
DOl

10.1172/jci . insight. 124952

17 4 2

B2 /PDK1

56
2019
A. Krook J. Zierath
40 37
2019
B2
91

2018




mTOR S6K

91

2018

B2

61

2018

PDKL P 2

61

2018

2018




B2 PI3K S6K

2018

39

2018

B2 /PDK1

39

2018

Hirata Y, Nomura K, Senga Y, Imamura M, Takeda S, Okada Y, Burden SJ, Hosooka T, Ogawa W.

Hyperglycemia Promotes Muscle Atrophy Through the WWP1/KLF15 Pathway

78th American Diabetes Association Scientific Sessions

2018




54

2017

60

2017

2017

38

2017




B2

32

2018

Kazuhiro Nomura Masato Kasuga, Wataru Ogawa

Role of Novel variants of PGC-la in the pathogenesis of obesity

International Symposium on Insulin Receptor and Insulin Action

2017

http://www.med.kobe-u.ac.jp/im2/







