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Multiple sclerosis (MS) is a chronic inflammatory demyelinating disease of the central nervous system (CNS), which classically follows a relapsing remitting course associated with increasing neurological deficits.

 

Repeated episodes of inflammation and demyelination in MS result in chronic demyelination, irreversible axonal loss, and persistent neurological disability. Currently, therapeutic strategies for MS target the immunological component of the disease and, although beneficial, fail to prevent the progression of disease in some patients, hence the vital need to explore new

Strategies that limit inflammation and demyelination in the CNS and prevent axonal loss.

In combination with strategies that promote remyelination, such protocols would address all relevant aspects of the pathology of MS.

 

We investigated minocycline, a second-generation Tetracycline that exhibits pleiotropic biological effects, in addition to its known antimicrobial actions as a treatment for experimental allergic encephalomyelitis (EAE), an animal model of MS. Minocycline exhibits multiple anti-inflammatory properties, including the inhibition of matrix metalloproteinases (MMPs), tumor necrosis factor (TNF), and inducible nitric oxide synthase (iNOS) production, factors intimately involved in the pathophysiology of MS and EAE. Importantly, Minocycline also inhibits microglial activation, a key event in the immunopathogenesis of MS, in models of focal and global ischemia, as well as inhibiting the activation and proliferation of microglia in a mixed spinal cord culture system exposed to excitotoxins.

 

Minocycline treatment of a Huntington’s disease transgenic mouse model delayed disease progression, an effect associated with inhibition of caspases-1 and -3, and iNOS.

 

We report that minocycline dramatically suppresses disease activity in chronic relapsing remitting EAE induced by the myelin oligodendrocyte glycoprotein (MOG), an animal model that reproduces the clinical course and immunopathology of MS.

 

Crucially, minocycline suppresses clinical disease and histopathological evidence of inflammation, microglial activation, and demyelination when given therapeutically after disease onset.

Mechanistically, the therapeutic effect of minocycline is associated with immune deviation from a Th-1 toward a Th-2- like response in the periphery, and disruption of the inflammatory process within the CNS.



 
