Neurodegenerative Disorders – Dementia
Dementia is a progressive decline in memory + at least one other cognitive function (language, 
attention, calculation, executive function).
People with dementia do not realize their deficits.  They do not have insight into their disease.
**Dementia disorders are all characterized by misfolding of proteins!!  It is not the absence 
of a protein (as in mutation), but the improper folding and subsequent accumulation of 
protein byproducts that causes dementia.  Each disease has its own misfolded protein.

The misfolded proteins may form novel ion channels or interfere with proteasome functions.
Alzheimer’s Disease
60% of dementia is caused by Alzheimer’s.
The two misfolded proteins are β-amyloid (“a-beta”) and Tau.
--β-amyloid creates amyloid plaques.  Amyloid Precursor Protein (APP) is normally present as a 
surface synapse protein in neurons.  Cleavage is a normal part of its breakdown.  Cleavage 
by α- or γ-secretase creates a non-toxic breakdown product.  Cleavage by β-secretase creates 
a toxic product, which is not cleared and accumulates as amyloid plaques.

Therapies to block or vaccinate against β-secretase may work.  However, γ-secretase 
must be left intact, as it is required for processing of Notch protein.

--Tau creates neurofibrillary tangles.  Tau is normally present in neurons.  In Alzheimer’s it is 
abnormally phosphorylated and aggregated, creating tangles.  It appears that Tau 
abnormalities are a secondary reaction to β-amyloid accumulation.
Vascular Disease
20% of dementia is caused by vascular disease/stroke.
**Stroke is additive to Alzheimer’s – often, one alone is not enough to cause dementia.

**Stroke is also synergistic with Alzheimer’s – one often makes the other worse.

In either case, dementia is often caused by an interaction with Alzheimer’s and vascular disease.

Hypertensive drugs reduce the risk of dementia by preserving vasculature.

Parkinson’s Disease
20% of dementia is caused by Parkinson’s.  This is dementia with motor symptoms.
The misfolded protein in Parkinson’s is Synuclein.
--Synuclein creates Lewy Bodies.  As in other dementias, KO mice are normal!  It is not lack of 
the protein, but misfolding, that causes disease.
Parkinson’s dementia very similar but distinct from “Diffuse Lewy Body Dementia.”
Frontotemporal Dementia
5% of dementia is caused by Frontotemporal dementia.  Often familial (autosomal dominant).
This is characterized by atrophy of the frontal and temporal lobes.
Behavioral abnormalities (apathy, inappropriateness) present before memory problems.

This is also caused by Tau mutations, but there is no β-amyloid.
Subacute Progressive Dementia – Creutzfeld-Jacob Disease
CJD is a prion disease.  Prions induce normal proteins to misfold.  KO mice for the normal protein 
will be unaffected if infected with prions.  The aberrant protein is called PRP.
CJD comes on and kills within months.  This is a characteristic, distinguishing feature.
Distinguishing Dementia from Normal Aging

Alzheimer’s patients are usually unaware of their deficits.
Patient complaints of memory problems are more likely to indicate psychiatric problems 
(anxiety, depression, somatization).

Family complaints about patients are likely to indicate true dementia problems.
Red flags for dementia include age, family complaints, and interference with life activities 
(grooming, eating, appointments, finances, driving).
Testing for dementia involves MMSE, language recall, object naming, drawing, and simple calculations.

Dementia Therapy with Cholinesterase Inhibitors
Cholinesterase inhibitors (Aricept, Excelon, Reminyl) improve behavior and cognition, and 
reduce hallucinations/delusions.  This helps keep people out of nursing homes.
These will cause arrythmias, so be careful in anyone with a heart condition.
