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Chronic Obstructive Pulmonary Disease

COPD
Inflammation

Malnutrition

Hypoxaemia

Deconditioning 

Medication

Vogelmeier et al, Am J Respir Crit Care Med 2017 ; Maltais et al, Am J Respir Crit Care Med 2014 ; Gea et al, J Thorac Dis 2015 3

Respiratory muscles 

MUSCLE DYSFUNCTION
Locomotor muscles 

Senescence



Hypoxaemia

Episodic desaturations

Sleep           Exercise training

OsteoporosisMetabolic 
syndrome

Cardiovascular
 risk

Hypoxaemia in COPD
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Costes et al., J Appl
Physiol, 2015



Hypoxaemia & muscle dysfunction

Itoh et al, 1990 ; Cao 2022

Slow fiber type Fast fiber type

Locomotor muscles Pattern of exposure
•  depth
• duration

Altered muscle 
regeneration 

Muscle cell 
Senescence 
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Hypoxaemia

MUSCLE DYSFUNCTIONRespiratory muscles 

↗ strength, fatigue resistance



Murine model of SIH
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#1.1. To characterize muscle alterations caused by 

Sustained Intermittent Hypoxia (SIH) in vivo.

Muscle 
dysfunction

Regeneration 
defect

Atrophy

Myofibre

AIM #1. To determine specific effects of the hypoxemic component of 

COPD on muscle structure, mass, functions, senescence and regeneration.

Muscle alterations: 

Basal lamina

Lesion

#1.2. To study SIH effects on skeletal muscle 

regeneration. 

CTX
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Senescence
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Material and methods
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Myogenesis
AIM #1.1..
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t-test, NS (p = 0,421)
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Material and methods

Morphometry

CSA
Myofiber size distribution

Fibre type



Preliminary data AIM #1.1..
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Cross-Sectional Area (CSA) Myofibre area

Mean CSA

Fast MyHC, counter-staining

Area

Clustering

Fibre size distribution 
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Myogenic factor expression

 

Conclusion

Myog

CSA



Prospects

In vivo

CTX-induced lesion

FiO₂ 10%
8h/d, 
7d/week

SIH

D35D14 D21 D28D0

CTL

CTL
CTX

D7

Lesion evolution & regeneration process 
-Necrotic areas

-Number of inflammatory macrophages
-Regenerating myofibres and myofibre CSA distribution 

-Myogenic markers 

D3 D20D7

Dalle et al., J Muscle Res Cell Motil, 2020 Liu et al., PNAS, 2014

AIM #1.2..
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Prospects

MYOBLASTS         MYOCYTES           MYOTUBES
                               D2                           D4

Coll. F. Chainiaux (co-supervisor, URBC, UNamur)

AIM #1.2..
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Muscle
4-5%
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