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Introduction 

Multiple sclerosis (MS) is an idiopathic, putatively 

autoimmune, chronic inflammatory demyelinating disease 

of the central nervous system (CNS) with genetic and 

environmental effects (Noseworthy et al., 2000a).   

The median clinical onset of MS is approximately 29 

years of age, and the female/male ratio approaches 3:1 and 

may be increasing (Orton et al., 2006). 

MS is the second most common cause of disability in 

young adults, and it is one of the costliest chronic diseases, 

with total annual costs per affected individual exceeding 

US$50,000, which is similar to that of congestive heart 

failure (Adelman et al., 2013).  

MS causes bothersome or disabling physical 

symptoms involving problems of mobility, vision, 

coordination, cognitive dysfunction, fatigue, and pain. 

Quality of life may be further reduced by mood disorders, 

limitations in employment and social functioning (Wu et 

al., 2007and Feinstein, 2011).  

Acute inflammatory lesions are initiated by activated 

peripheral leukocytes that enter the CNS through a 

breached blood-brain barrier (BBB). The clinical correlate 

of this process is a clinical attack (Compston and Coles, 

2008).  

The natural history of MS is variable and largely 

unpredictable on an individual level. In relapsing remitting 

MS (RRMS), residual effects of clinical relapses may result 

in accumulating neurological impairment, typically 


