Neurodegenerative diseases – Part 2

This lecture will consider the following diseases: Pick’s disease, Parkinson’s, Lewy body dementia, Amyotrophic lateral sclerosis. On a minor scale we will deal with: Multiple system atrophy, Huntington’s, Progressive supranuclear palsy. 

Degeneration of cerebral cortex continued: Pick’s disease – Frontotemporal dementia (Robbins 1333)

General: This is a dementia involving the frontal lobe (personality changes) and temporal lobe (language problems). 

Epidemiology: 40-60yr olds

Clinical features: personality & behaviour changes, disinhibition, pervasive apathy, ritualistic behaviour, and language problems

Morphology: Macroscopy: Lobar atrophy (frontal & temporal lobes): this can distinguish Pick’s disease from Alzheimer’s, bilateral atrophy of caudate nucleus and putamen. Microscopy: 1) neuronal loss in outer 3 layers of cortex, 2) Pick cells (surviving cells) with Pick bodies (accumulation of neurofilaments), 3) protein Tau

Degeneration of basal ganglia and brain stem: Parkinson’s disease (Robbins pp 1333, Fig 30-31)

General: Parkinsonism is a clinical condition that can be caused by a variety of diseases such as: 1) Parkinson’s disease, 2) Progressive supranuclear palsy, 3) Corticobasal degeneration, 4) Multiple system atrophy, 5) Post-encephalitic parkinsonism

Epidemiology: ?

Clinical features: diminished facial expression, stooped posture, slowness of voluntary movement, shuffling gait, cogwheel rigidity, resting tremor, postural instability

Molecular genetics & Pathogenesis: For a complete revision of the Basal Ganglia refer to the following file: http://www.geocities.com/rdevanat/20.pdf. Dopamine has an excitatory effect on the direct pathway and inhibitory effect on indirect pathway. Both of these actions facilitates voluntary movement. Degeneration of dopaminergic neurons in the substantia nigra (SNc) will mean there is overall loss of movement. The severity of the disease is dependent on the amount of dopamine neurons lost. Causes of neuronal degeneration: mutation in gene for (-synuclein, mutation in parkin gene, and exposure to MPTP
Morphology: Macroscopy: pallor of substantia nigra, Microscopy: 1) loss of catecholaminergic neurons, 2) Lewy bodies (spherical filamentous intraneuronal inclusions, contains abnormal alpha synuclein, other proteins: ubiquitin, neurofilaments)

Treatment: L-DOPA (decarboxylase inhibitor), bromocriptine D2 agonists, MAO-B inhibitors. 
Lewy body dementia 

Robbins does not mention this at all. If you find it let me know. Is this the same as Parkinson’s disease, they think so but don’t know for sure yet! Together they are referred to as Lewy body syndromes. 

Morphology: Lewy body formation in cerebral cortex

Multiple system atrophy (Robbins pp 1335)

This term is used to refer to group of disorders characterised by presence of glial cytoplasmic inclusions (i.e.: protein tau, ubiquitin, (B-crystallin), typically within oligodendrocytes. These diseases include: striatonigral degeneration, shy-drager syndrome, olivopontocerebellar atrophy

Huntington disease (Robbins pp 1335, Fig 30-32)

General: This is an inherited autosomal dominant conditions characterised by movement disorders and dementia, and degeneration of striatal neurons. 

Molecular Genetics & Pathogenesis: For a better understanding of Basal Ganglia refer to: http://www.geocities.com/20.pdf Loss of striatal neurons will increase inhibitory input to subthalamic nucleus (which regulates motor activity) ( resulting in choreathetosis. Furthermore, the HD gene encodes for the huntingtin protein. Normal HD genes contain 11-34 copies of the repeat, but in diseased genes there is even more CAG repeats. The repeats causes protein aggregation & intranuclear inclusions. 

Morphology: Severe loss of striatal neurons in caudate nucleus, putamen (GABA neurons), intranuclear inclusions. 
Progressive Supranuclear Palsy (Robbins pp 1334)

General: This is associated with: truncal dysrigidity, abnormal speech, pseudobulbar palsy, ocular problems, dementia. 

Microscopy: 1) neuronal loss, 2) neurofibrillary tangles, tau protein found within neurons

Degenerative diseases affecting motor neurons: Amyotrophic lateral sclerosis – Motor neuron disease (Robbins pp 1338)

Amyotrophy means “neuronal muscle atrophy”

General: There is loss of lower & upper motor neurons in anterior horns of spinal cord & CST. 

Epidemiology: 5th decade of later ( clinically manifest. 5-10% are autosomal dominant inheritance. 

Molecular genetics & Pathogenesis: The pathogens is largely unknown. Familial cases are related to SOD1 gene in chromosome 21. 

Morphology: Macroscopy: Anterior roots are thin and precentral gyrus is atrophic. Microscopy: 1) loss of anterior root neurons with reactive gliosis, 2) loss of anterior root myelinated fibres, 3) involved skeletal muscles undergo neurogenic strophy
