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A new murine highly localized high-dose muscle radiation 
model: a tool to develop innovative countermeasures to 
treat radio-induced muscular lesions

Preliminary studies



CONTEXT

NEED TO DEVELOP NEW THERAPEUTIC STRATEGIES
TO IMPROVE POST-IRRADIATION TISSUE REPAIR

IDENTIFICATION OF NEW REGENERATING PATHWAYS

Radiation
accidents

Terrorist acts :
hidden source

Manipulation of
nuclear weapons

Time

HIGH DOSES: PERSISTENT NECROSIS

Erythema
Phlyctena

J4

Latency
period

Dry and then wet desquamation
Extensive inflammation

Skin and muscle 
necrosis

Cutaneous Radiation Syndrome (CRS)
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EXISTING MODELS OF MUSCLE RADIATION-INDUCED INJURY
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EXISTING MODELS OF MUSCLE RADIATION-INDUCED INJURY
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➢ Irradiation models are available but : large animals, whole leg exposure including bones, foot loss…

➢ Need to focus on muscle.



A NEW LOCALIZED HIGH-DOSE MUSCLE IRRADIATION MODEL 
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Murine model : Female C57Bl/6J mice
12 week-old

MUSCULOCUTANEOUS model



NO EFFECT OF RADIATION ON MICE GENERAL CONDITION
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Behavior + Appearance + Locomotion +

Weight gain +



RADIATION-INDUCED SKIN LESIONS AND LEG CONTRACTURE
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Weekly scoring of skin lesions



RADIATION-INDUCED SKIN LESIONS AND LEG CONTRACTURE
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Weekly evaluation of leg contracture

From Stone HB, 1984



RADIATION-INDUCED SKIN LESIONS AND LEG CONTRACTURE
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Weekly evaluation of leg contracture

From Stone HB, 1984

Significant positive 
correlation between leg

contracture and skin score
(4 mice/5)



RADIATION-INDUCED DAMAGE TO THE MUSCLE STRUCTURE
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Decrease of GS muscle mass 
after irradiation 

Day 90



RADIATION-INDUCED DAMAGE TO THE MUSCLE STRUCTURE
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Cross-sectional
area of muscle 

fibers

FiJi software

Redistribution of myofiber sizes after irradiation (D90) 

Decrease of GS muscle mass 
after irradiation 

Day 90



SPECIFIC GENE EXPRESSION AFTER RADIATION EXPOSURE  
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Increase of inflammation and fibrotic genes expression



SPECIFIC GENE EXPRESSION AFTER RADIATION EXPOSURE  
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Increase of inflammation and fibrotic genes expression

Modulation of myogenesis genes expression



CONCLUSION & PERSPECTIVES
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After a localized 60 Gy X-rays irradiation:  - Functional impairment of GS muscles
- Decrease of GS muscles mass
- Modification of the distribution of myofibers
- Deregulation of inflammatory/fibrotic and myogenic markers 

Need to acquire longitudinal data:

Identification of new therapeutic targets and evaluation of medical countermeasures to treat radiation-induced
muscle damage.
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