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Muscle quality degeneration

We highlight an up-regulation of adipogenesis
process. Over-expression after 5 days of Dry

Immersion of early and late markers respectively

C/EBPβ and C/EBPα shows the ability of

progenitors to differentiate in mature adipocytes.

Moreover, the increase in protein level of two

well recognized adipocytes markers (FABP4 and

Perilipin) highlight the development of adipose
tissue in muscle.

Our results investigated each step of muscle
adiposity. We can clearly see an up-regulation of

progenitors development and adipogenesis,

leading to mature adipocytes and potentially

IMATs

Our results confirm and complete a similar but shorter previous study (3 days of DI, !"#"$% &' "()*+,-. ) on the concomitant early activation of atrophic process and muscle

ectopic adipogenesis. This study also reveals that resident mesenchymal FAPs cells are mainly involved in muscle adiposity in human during a short period of severe inactivity.

This study highlight the early nature of muscular degeneration and therefore the importance to find and apply efficient countermeasure to prevent this process. Unfortunately

the countermeasure tested in this study (thigh cuff) wasn’t efficient to limit muscle degradation.

DiscussionResults

DMeM
Dynamique Musculaire et Métabolisme

PDGFR⍺+ cells presence in 
muscle increased after 5 
days of Dry Immersion 

Dry immersion model lead to marked muscle

deconditioning, It lead to a strong muscle atrophy, in this

this study we found no difference between fibers type.

Muscle quality seems to be degenerate.

Interestingly, we found that in addition to having a

decrease in intrinsic muscle quality, muscle environment

seems to suffer of negative changing. The upregulation

of PDGFRa
+

adipogenic progenitors, seems to be the

witness of this environment degradation.

Our results suggests that simulated microgravity lead to

a global muscle degradation and lay the foundation to

IMATs and fibrosis development

5 days of Dry Immersion increased 

protein level of early (C/EBPβ) and late 
(C/EBPα) markers of adipogenesis

Adipogenesis initiation

Adipose tissue appearance

Space flight impose extreme conditions to human musculoskeletal system. During theses flight hypokinesia and hypoactivity lead to muscle deconditioning, characterized by loss

of muscle mass, strength and increased fatigability1. Fatty infiltration or Intra-muscular adipose tissue (IMATs) is now well recognized as a consequence of muscle

deconditioning linked to pathological or aging situations2. Only few studies have documented today the kinetic of IMAT appearance during space flight or in ground-based model

of microgravity. Increased IMATs content leads to muscle dysfunctions, altering both metabolism and muscle stem cell niche. Even if their accumulation is linked to muscle

disuse, the precise underlying mechanism of their origin and development are still poorly understood. Therefore there is a need to decipher the precise mechanisms in order to

design efficient countermeasures to prevent their development and preserve muscle dysfunction. Thigh cuff, a countermeasure currently used to counteracting cardiac and

ocular alterations due to microgravity induced body fluid shift3, has to be challenged against muscle homeostasis. 1Edgerton et al. (1995), Journal applied of physiology.

2Brioche et al. (2016), Molecular aspect medicine.
3Arbeille et al. (1999), Journal applied of physiology. 

5 days of dry immersion 

increased protein level of two 
adipose tissue markers

5 days of Dry Immersion induce a marked muscle atrophy 
independently of fibers types

± 10 days before
At the end of day 5
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Cross sectional area 
of muscles fibers :

… depending 
on the type ?

Countermeasure
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5 days of simulated microgravity promotes ectopic adiposity development in skeletal muscle 
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