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Exosomes from CSE-stimulated atrophic myotubes and from myotubes after
contraction stimulation were suggested to have the effect of atrophying and hypertrophying myotubes,
respectively. In addition, myotube contraction by electrical stimulation induced the expression of
both Parkin and MHC, suggesting that Parkin is involved in the expression of MHC in experiments in

which Parkin was knocked down.

The present study suggests that skeletal muscles of COPD patients secrete exosomes that differ from

those of healthy subjects and may be involved in the pathogenesis of sarcopenia through
intercellular communication. Parkin expression enhancement by exercise is expected to be a promising
therapeutic strategy for sarcopenia, including COPD-associated sarcopenia.

Parkin



COPD
)

COPD
COPD 622 145
COPD @@)
@)
COPD
2
COPD
3.
1)
C2C12 (2%
- DMEM)
5 3%CSE 1
Medium Advanced DMEM 2
5ug/ml 5
2
Confocal microscope
(2)
(SEN3301, , , ) 10V, 1Hz
20ms 1 2
6ug/ml 5
2 Confocal
microscope
4,
D Exosome
10cm Dish C2C12 5

Medium Advanced DMEM 2



200ug/mL 100uL
(2) CSE
3%CSE CSE
1-1
MHC 1-2
(3)
1
2-1 MHC
2-2
(4) Parkin MHC
C2C12
MHC Parkin 3-[A]
Parkin MHC
Parkin MuRF-1 MHC
3-[B] CSE
1 1 CSE 2
Parkin CSE MuRF-1
MHC 3-[C] Parkin
CSE MuRF-1
CSE
Parkin MHC
Parkin MHC Parkin

<
(1)Garcia-Rio F, Rojo B, Casitas R, et al. Chest 142:338-346, 2012
(2)Jdones SE, Maddocks M, Kon SS, et al. Thorax. 2015; 70:213-8
(3) COPD 5 COPD
2018

>

2018

(4) Whitham M, Parker BL, Friedrichsen M et al. Cell Metabolism 27, 237-251, 2018



MHC/GAPDH

o
IS

02

| Ctrl exosome ‘

40
P<0.01
35 f P<0.01
L
T
g 30 :
g2 T
5}
£
8 20
©
Y PBS only |
g 15
o
<10
5
0
PBS Ctrl exosome CSE exosome
biw o wem MHC

R
Al e s B s s D D

st s Dorkin

PBS only Ctrl exosome CSE exosome

P<0.01

I !—‘ 1 I
I

Parkin/GAPDH

o
IS

0.2

P<0.01

Myotube diameter [um]

CSE exosome

Ctrl exosome

PBS Ctrl exosome CSE exosome PBS
P<0.01
60 ’ p<001 '
50 1
40
3 &
30
20
PBS only | | Ctrl exosome
10
0
pbs only control exosome  contraction .
SX0SOME Exerkine
exosome




P<0.01

2-1 I P=0.05 |
3 ]
25 4 ' T
2-2
5 2] * | |
Y E
AL DT NN ESEE VHC 3 t
. % .
aehatntsssstalfea® GAPDH = .
PBS Ctrl EV Exerkine EV 05 ;
° PBS only ctrl EV Exerkine EV

2.
&
18 5
{.ﬂ,} ] l n 18 ¥
14 4 144 I .l
L L1z
MHC g - [=RER E : :
< 14 -
I o4 Eos
GAPDH “ e & 044
contraction —  1hr 02 0z
y o
Contraction — 1hr Contraction — ihr
.
ok
28 & 15 1

(B) "

2

LHE ———— — g
i

"
(=] 14
parkn. W WD W o o] '
GAPDH --- EET 1
Contraction = 1
Contral Partin e
+ - *

2 < )]
siRKA SRNA Contraction = + Convaction =
Controd-siRMNA Parkin-siRMNA Control-siRMA Parkin-siRMA
-
‘_"--'_‘iii
. T -
© ) e e B —_—
1.6
MURF-1 S - — - + 14
= . 5z
VHC e e e E P
Parkin ARG . ; ;
guu u 0B
GAPDH ﬂ-“ 308
=
CSE(2%) = + 04 04
contraction — — + 0 ks
[ o
CSE(2%) =— + - * CSE(2%) = ¥ - *
contracton — - - + confraction — - + S

3 Parkin



Ito Akihiko Hashimoto Mitsuo Tanihata Jun et al

Involvement of Parkin- mediated mitophagy in the pathogenesis of chronic obstructive pulmonary 2022
disease- related sarcopenia

Journal of Cachexia, Sarcopenia and Muscle

DOl
10.1002/jcsm.12988

COPD Parkin

7
2021 2022
Akihiko Ito

Involvement of Parkin-mediated mitophagy in COPD-related sarcopenia pathogenesis

EUROPEAN RESPIRATORY JOURNAL 56 2020 9

2020

(Tanihata Jun)

(00508426) (32651)




(Araya Jun)

(90468679)

(32651)




