Pathology of Neurodegenerative Disease 1
Degenerative diseases (Robbins pp 1329)
These are a group of diseases characterised by loss of neurons belonging to specific groups with 2nd changes in white matter, where each disease may present with a specific neuropathology (i.e.: Lewy bodies, neurofibrillary tangles etc). Various neurodegenerative diseases can manifest as dementia: progressive loss of cognitive function independent of attention. 
Alzheimer’s disease – Disease affecting the cortex (Robbins pp 1329)

General: Affects connections between neurons. 
Epidemiology and Risk factors: 1) age, 2) family Hx, 3) head trauma. 1.2-1.4% of population in developed countries ( with 3-4 fold increase by 2050. 

Pathogenesis and Genetic factors: This is not covered well in lecture notes but will give a bit of insight into how the disease evolves. 1) Neurofibrillary tangles correlate better with worser prognosis than do neuritic plaques, 2) Biochemical markers involved are: loss of choline acetyl-transferase, synaptophysin immunoreactivity, and amyloid. Role of amyloid in pathogenesis (Fig 30-30 is excellent!): Amyloid is important because it originally comes from a protein called APP (amyloid precursor protein) ( matures ( expressed on cell surface ( soluble form of APP released and is irrelevant to amyloid production (α-secretase), meanwhile surface APP can be endocytosed ( processed by B secretase to form Aβ peptide ( aggregates and becomes amyloid which is deposited around vessels and brain parenchyma. Role of presenilins in pathogenesis: Presenilins (1&2) can increase production of Aβ peptide ( increase amount of amyloid, and they have role in apoptotic neuronal cell death. Role of apolipoprotein E: presence of e4 allele of apolipoprotein E gene increases risk of Alzheimer’s. 
Clinical features: Alzheimer’s disease often runs over a course of 10+ years. Initially presents as memory lapses (decline of anterograde memory), progressing to language & mathematical deficits, loss of learned motor skills, confusion. Eventually they become mute, unable to walk, and incontinent. 
Diagnosis: 100% diagnosis can only be made with pathological inspection of brain, but combination of clinical, radiological, and dx by exclusion will often be correct in 80-90% of cases. 
Morphology: 
· Macroscopy: 1) cortical atrophy, 2) widening of the sulci, 3) ventricular enlargement (2nd to atrophy)
· Microscopy: 1) neurofibrillary tangles, 2) senile (neuritic) plaques, 3) amyloid angiopathy 

· Neurofibrillary tangles: These are bundles of filaments in the cytoplasm resulting from abnormal organisation of cytoskeletal elements in Alzheimer’s patients, of elongated shape (“flame shape”). Ultrastructurally: paired helical filaments (protein tau) with some straight filaments. 
· Neuritic plaques: These are focal, spherical collections of dystrophic neurites (senile processes) surrounding a central amyloid core. Often is surrounded by a clear halo. Microglia & astrocytes are present at their periphery. The dystrophic neurites consist of paired helical filaments, abnormal mitochondria, synaptic vesicles. The amyloid core is made up of Aβ derived from APP (see above). Other proteins present in less abundance include: a1-antichymotrypsin, apolipoproteins, NACP. Sometimes there is no peripheral dystrophic neurites; only amyloid core is present ( diffuse plaques (maybe an early sign!). 
· Amyloid angiopathy: amyloid deposits in the blood vessels. 
· Other pathologic findings: Granulovacuolar degeneration: formation of intraneuronal vacuoles containing a granule, Hirano bodies: bodies consisting mainly of actin filaments found in hippocampal pyramidal cells. 

Current therapeutic strategies: donepezil: inhibits acetylcholinesterase, NMDA antagonists, supportive therapy: familiar environment etc
New therapeutic strategies:  ‘plaque busting’ drugs, neuroprotection
