Demyelinating Diseases
Destruction of previously normal myelin sheaths in the CNS.  “Myelinoclastic.”
Not to be confused with dysmyelinating diseases such as leukodystrophies (ALD, etc), which are 
failures of normal myelin production.
Some demyelinating disorders:


--Subacute combined degeneration (caused by Vitamin B12 deficiency)


--Acute diseminated encephalomyelitis (ADEM)  (usually post-infectious or post-vaccine)


--Central Pontine Myelinolysis  (caused by rapid correction of hyponatremia)

--Progressive Multifocal Leukoencephalopathy (PML)  (caused by JC virus infection)

Multiple Sclerosis
A disorder of CNS myelin degradation and direct axonal damage.  Symptoms begin in adult 
years, and come and go in worsening episodes (“step-wise progression”).  Wide variety 
of neuro deficits.  Predominantly female.  Moderate genetic component.  


Increased prevalence in higher, cooler latitudes of both hemispheres.
Probably polygenic with an environmental trigger (maybe a virus that provokes autoimmunity 
through molecular mimicry or exposure of sequestered antigens).  Hot weather makes it worse.
Probably involves peripheral activation of TH1 cells, which release TNF-alpha and IFN-gamma.  

Allows extravasation.  TH1 cells recognize microglial antigens and activate macrophages, 


which attack oligodendrocytes.  This inflammatory infiltration is classic for MS.
MS is usually “relapsing and remitting” or “relapsing and remitting with secondary progression.”

There is continued silent demyelination and perivascular inflammation during remission.
Early manifestations:  paresthesias, diplopia, scotoma, optic neuritis, urinary urgency, sensory deficits, 
internuclear ophthalmoplegia (INO), afferent pupillary defect, spasticity, hyperreflexia.


One classic sign of optic neuritis is loss of red color saturation.

Later manifestations:  paraplegia, urinary incontinence, constipation, seizures, neuralgias.
The CNS will have plaques in white and gray matter, especially at the angles of the ventricles.
MRI of the brain/spinal cord is very effective for diagnosis.

Treatment of MS  (six approved treatments)
Interferon-β-1a  (Avonex, Rebif) – suppresses IFN-gamma

Interferon-β-1b  (Betaseron) – suppresses IFN-gamma

Glatiramer acetate (Copaxone) – a synthetic myelin-like protein that acts as an “immunologic decoy.”
Mitoxantrone (Novantrone) – a chemotherapy agent

Natalizumab  – a monoclonal antibody against adhesion molecules.  Prevents extravasation of 
macrophages, B, and T cells, but not PMNs.







