Outline of Lecture 27 (01-26 PP; Johnston)

Review of Neurotransmitters

Superconcise review of neurotransmitters

- Neurotxn involved in sleep:
NE, 5HT, ACh


- Neurotxn involved in mood:
5HT, NE


- Neurotxn involved in migraines:
5HT


- Neurotxn involved in plasticity:
Glu, GABA


- Neurotxn involved in reward:
DA

Disease due to excessive activity
Review of glutamate [Year 1/neuropsych/Rev 21, 28, 65]

- Glu is the major excitatory neurotxn in the CNS, and acts thru NMDA-, AMPA-, and kainite-R

- Glial cells pump Glu out of synapse to prevent excessive stimulation (part of Glu-Gln cycle)

- Glu is converted to GABA, the major inhibitory neurotxn in the CNS 


- Both Glu and GABA control plasticity (i.e. learning and memory)

- Recall LTP involves Ca signaling (this is crucial for understanding excitotoxic injury): high firing rate ( NMDA opens ( Ca influx ( signal transduction ( ( AMPA ( stronger synapse
Excitotoxic injury = energy failure ( excessive excitement ( Ca overload ( neuronal death


- This mechanism is apparently the main point of the lecture (***)

1.  Energy failure of neuron ( membrane depol ( NMDA opening ( Ca influx ( neuronal apoptosis or necrosis

2.  Energy failure of astrocyte ( Glu pump failure ( no Glu uptake from synapse ( excessive synaptic activity ( NMDA opening ( Ca influx ( neuron death

- Causes of energy failure include stroke, circulatory arrest, hypoxemia, hypoglycemia, trauma, genetic mitochondria disorders


- Plasticity and memory areas (eg hippocampus, cortex, thalamus, cerebellum) in particular suffer during energy failure

- Asphyxia targets developing synapses in neonates

- Continuous seizures (status epilepticus) causes excitotoxic damage to hippocampus
Disease due to deficient activity
Parkinson’s Disease

- A disorder of movement and tone due to degeneration of dopamine neurons in the midbrain (nigro-striatal pathway)

- Sx: rhythmic tremor, mm rigidity, stooped posture, difficulty raising and initiating movement, micrographia (tiny handwriting)

- May resemble


- Parkinsonism due to dopamine receptor blocking drugs (antipsychotics)



- Repeated head trauma



- DA metabolism disorders



- “Related” degenerative disorders

Alzheimer Disease

- Early degeneration of acetylcholine containing pathways projecting to the cerebral cortex

Myasthenia gravis

- Immune mediated reduction in nicotinic acetylcholine receptors at neuromuscular junction

