
Skeletal Muscle Physiology Laboratory 

Samuel R. Ward, PT, PhD 
Professor Departments of Radiology, Orthopaedic Surgery, and Bioengineering 

Vice Chair of Research, Orthopaedic Surgery 
University of California San Diego 



Shoulder 
R01 HD073180 

Spine 
DoD WX81XHW 

Normal Pathological 

Clinical	Problem-	Muscle	Degenera4on	



Control 

Sham 

Repair 

Model	Systems	

Scar 

Human Rat Mouse 



B"
Perilipin"
Laminin"
DAPI"

Biological	Tools	

Biopsy/Histology ‘omics 

Stem Cell Biology Patient/Animal Function 



Goal-	Muscle	Recovery/repair	

Collagen	Capillary	

Muscle	Fiber	

Tendon	
Repair	

Tendon	
Healing	

An4-	
fibro4c	RX	

Muscle	
Injury	

(regen	s4m)	

Cell	or	drug	
Rx	

Exercise	

Lieber and Ward, AJP Cell Phsyiol, 2014 


