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I. Ion Channels

A. Voltage gated

1. Fast neurotransmission:  direct

2. Sodium, potassium

3. There are negative charges on AA in pore of channel, when change voltage, that shifts those charges and that opens those channels

4. Few drugs directly inhibit voltage gated ion channels, but most indirectly inhibit

5. L-type channel blockers used in the heart

B. Ligand gated

1. Fast neurotransmission

2. Glutamate is an excitatory channel

3. Subtype MNDA glutamate receptors

4. Inhibitory GABA receptor, when ion binds to GABA, chloride passes

C. Ion channels indirectly modulated

1. Slow neurotransmission:  because indirect

2. Activates G protein which activates or inhibits ion channel

3. Pre-synaptic inhibition with dopamine or alpha 2 adrenergic receptor

4. Neurotransmitter release related to Ca channels, and can block Ca channels to stop release of NT

D. Diffusible messenger

1. Slow neurotransmission

2. Ca channels in heart

3. Beta one channel activated in heart, get increase CAMP, get PKA, get phosphorylation of ion channel in heart, get more Ca influx, stronger heart beat

II. Classes of NT

A. GABA:  inhibitory in brain, minor inhibition in spinal cord

B. Glycine:  spinal cord

C. Biogenic amines:  body metabolizes amino acid and makes NT

III. Sites of drug action

A. Life cycle NT

B. Synthesis with precursor made into NT, then packaged using H antiporter

C. Vesicles have proteins on surface, some bind calcium, when bind calcium, able to fuse vesicles with synaptic membrane and open and release NT

D. Once NT released, its in synaptice cleft, it binds receptors both post and presynaptically

E. When it acts presynaptically it acts modulatorily, increasing or decreasing NT release

F. It can be degrades or taken back into nerve terminal, like catecholamines

G. To start all neuron must fire action potential which later open voltage dependent calcium channels which causes interactions of proteins on the vesicles with proteins on the synaptic membranes releasing NT’s

H. At all steps you have drugs that can interfere with the synthesis

1. Lidocaine:  blocks Na channels

2. Amphetamine:  release enhanced

3. Atropine:  muscarinic antagonist

4. Tacrine:  inhibit AchE

5. Clonidine:  block alpha 2

6. Imipramine, TCA, cocaine:  block reuptake

IV. Adaptation to chronic drug treatments:  antagonist:  chronic antipsychotics:  when initially give them no effect, but effect builds up over time

V. Glutamate

A. Excitatory with Na, Ca

B. Epilepsy:  overexcited imbalance between excitation and inhibition

C. Excitotoxicity:  excess stimulation, could be during seizure, ALS has motor neurons dying and eventually patient dies from respiratory failure, believed due in part to excitotoxicity because too much glutamate, stimulate too much Ca, which stimulates enzymes which eventually leads to neuronal destruction.  Coming out with MNDA partial antagonist, with idea that using this drug as MNDA antagonist to decrease excitotoxicity, now lots of research

D. LTP:  recurrent model for memory, potentiation of excitatory glutaminergic transmission

VI. GABA

A. Projecting neurons:  important in Parkinson’s, will not ask neuroanatomical questions on exam

B. GABA-B receptor:  inhibition by increasing potassium efflux to slow transmission

C. BDZ and Barbs don’t act alone on Cl channel, unless GABA bound to channels, this is called L-steric modulation to cause slight change in conformation which in the presence of GABA increases the open time (Barbs), or increases the open probability (like BDZ - opens for the same length, but more of them, with net increase of more Cl- inhibition)

VII. Biogenic amines:  ACh

A. Ach has projecting neurons with diffuse endpoints throughout brain

B. Nicotinic receptors:  fast because channel

C. Muscarinic rec:  slow because protein

VIII. NE

A. Antidepressants block uptake of serotonin and NE so, you’re increasing arousal

B. Reticular activating system:  if go from sleeping state to awake active state must activate the RAS, to do things like alert thinking

IX. 5-HT

A. Projecting, a lot of amines (NE, ACh, 5-HT) project from the lower b-stem sections and have diffuse projections throughout upper brain

B. Depression:  indirect mechanism, blocking uptake

X. Dopamine

A. Not as diffuse pathways, remember all 4 pathways

B. Tuberoinfundibular pathway:  if give DA antagonist, get too much prolactin, get infertility, have drug to treat hyperprolactinemia, talked about it in the sympathomimetic lecture, called bromocriptine, DA agonist, fits under class of sympatheticomimetic alkaloid drugs

C. Nigrostiatal pathway:  antipsychotic drugs block pathway, involved in parkinsons, too much or not enough dopamine cause problems in motor, if have not enough DA have hypokinetic problems like parkinson’s, if have too much DA get Huntington’s dis

D. Mesolimbic pathway:  in schizo, drugs of addiction work here to increase DA levels for reward, talked about nicotine and amphetamines, cocaine, all tend to increase DA levels giving euphoria leading to addiction, when think of mesolimibic think of addiction and emotion (schizo, major depression)

E. Mesocortical: in schizo, involved in thought processes (related to cortex)

F. Antiemetic:  metoclopromide blocks DA receptors in CTZ

XI. Adenosine and histamine receptors involved in arousal (think antihistamines have side effect of drowsiness)

XII. Memory:  hippocampus, amygdala, prefrontal cortex

XIII. Emotional: amygdala

