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Elucidation of the qualitative regulatory mechanism of skeletal muscle and its
application to overcoming sarcopenia
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This study was undertaken to elucidate the mechanisms of skeletal muscle
contractile dysfunction associated with aging and to overcome this problem through its application.
It is known that Desmin, a muscle-specific intermediate diameter filament, is involved in the
retention of skeletal muscle cell nuclei to the cell periphery and in muscle contractile function.
Since accumulation of Desmin in skeletal muscle cells occurs with aging and an increase in the
number of central nuclei has been observed in skeletal muscle, we hypothesized that the accumulation

of Desmin is associated with the loss of muscle contractile function with aging. We overexpressed
Desmin in mouse skeletal muscle and examined its effects on skeletal muscle mass and contractile
function, and found that accumulation due to forced Desmin expression reduced skeletal muscle mass
without affecting muscle contractile function.

Desmin



Desmin Romanet al.

2017 Nat Cell Biol Desmin
Russ and Grandy 2011 J Cachexia SarcopeniaMuscle  Desmin
Desmin
Desmin
3 24 C57B/6J Desmin  Western blot
Desmin
3 DES
DES (AAV6-CMV-DES) EGFP
AAV6-CMV-EGFP 2
8
Western blot
Desmin
25 Desmin
Desmin
Z
Desmin
1

YNG oLD YNG oLD

B21: BALICHES v R B EFDesminDZAL



)
- - g 009
§ S 2008
Z 100 g E oo7
g S % 006 —O0—EGFP
<] 50 &
@ o —-DES
O 0 0 ) ———
EGFP DES 50Hz 100 Hz 150 Hz
Q Q
L D )
& & ¢ & 40 * 15 1 35 :
3.5 530 4
Desmin | e ammm s am— 3.0 2 <
2 z | 25
(— 25 = 1.0 uUJ 5%
Crystallin G| w w——— £ 20 g £
o ‘= T 1.5 1
215 £ s
8 = 05 4 240 A
5 o 1.0 2 ol
ACtinin o | Se—— — — 5 'ﬁ
05 05 1
Myosin 0 0 - 0 N
(MF20) - d ‘ EGFP DES EGFP DES EGFP DES
Actin af | MEG——— 12 * 15 1 15 4
1.0 .\;; 2 *
208{| o 210 §10 _\g
c = =
£06 © 3 —
Coomassie| W S S | 3 K 3
204 305 205 -
—— 5 < @
’ 0.2 S
—— o — — } . 0 E 0 .
EGFP DES EGFP DES EGFP DES
P <0.05vs. EGFP
[2: 28R DDesmimBRIFEIRN BEMHICRIFIHE
DES Desmin Desmin 2.8
2
Desmin Myosin
Desmin
8
_ 180 P <0.05
L 160
: 2 140
Desmin E 120
3 100
EZ a0
S 60
: e
Desmin & o0
©
o 0
. EGFP DES
Desmin

(3 8iBfEDDesminBRIFRNBIEHICRIFTHE



3 3 0 2

Ato Satoru Ogasawara Riki

The relationship between myonuclear number and protein synthesis in individual rat skeletal 2021

muscle fibre

Journal of Experimental Biology -
DOl

10.1242/jeb.242496

Ato Satoru Kido Kohei Sase Kohei Fujita Satoshi 11

Response of Resistance Exercise-Induced Muscle Protein Synthesis and Skeletal Muscle 2020

Hypertrophy Are Not Enhanced After Disuse Muscle Atrophy in Rat

Frontiers in Physiology -
DOl

10.3389/fphys.2020.00469

Ato Satoru Fukada So-ichiro Kokubo Hiroki Ogasawara Riki 322

Implication of satellite cell behaviors in capillary growth via VEGF expression-independent 2022

mechanism in response to mechanical loading in HeyL-null mice

American Journal of Physiology-Cell Physiology C275 (282

DOl
10.1152/ajpcell.00343.2021

25

2021




Desmin

76 2021 9

2021




