Inhibition and Facilitation at Synapses
	Direct and Indirect Inhibition
		Inhibition can be postsynaptic or presynaptic
			Postsynaptic inhibition during the course of an inhibitory post-
synaptic potential is direct inhibition (b/c not a consequence of previous discharges of the postsynaptic neuron)
Various forms of indirect inhibition occur (d/t effects of previous postsynaptic neuron discharge)
	Postsynaptic Inhibition in the Spinal Cord
		Impulses in the afferent supply from muscle stretch receptors cause 
excitatory post-synaptic potentials
			With summation get propagation in postsynaptic motor 
neurons
			IPSPs are produced in motor neurons supplying antagonistic 
muscles		
Interneurons secrete glycine at synapses on motor neurons 
that supply the antagonist muscles
Therefore, reciprocal innervation
	Presynaptic Inhibition and Facilitation
		Mediated by neurons that end on excitatory endings, forming 
axoaxonal synapses
Mechanisms:
1. Activation of presynaptic receptors increases Cl conductance--- decreasing size of action potentials
2. Reduces Ca entry and therefore decreases amt excitatory NT released
3. Voltage gated K channels opened---K efflux decreases Ca influx
4. Direct inhibition of NT release independent of Ca influx
***GABA, baclofen
Presynaptic facilitation is produced when the action potential is prolonged and Ca channels are open for a longer period increasing Ca entry
	Organization of Inhibitory Systems
		Presynaptic and postsynaptic inhibiton are usually produced by 
stimulation of certain systems converging on a given postsynaptic neuron (afferent inhibition)
		Neurons may inhibit themselves- negative feedback inhibition (i.e. 
Renshaw cell- motor neuron impulses activate inhibitory interneuron to secrete inhibitory mediator which slows/stops deischarge of motor neuron)
	Summation and Occlusion: many neurons discharge onto many other 
neurons, also each neuron receives input from many other neurons (convergence)
	With convergence, resultant EPSP will be twice as large as that 
produced by stimulation of neuron A or B alone	
Neurons are in the subliminal fringe if they are not discharged by an afferent volley (not in the discharge zone) but do have their excitability increased
Inhibitory impulses show similar temporal and spatial facilitation and subliminal fringe effects
A decrease in expected response occurs if presynaptic fibers share postsynaptic neurons= occlusion
***SEE DIAGRAM
	Neuromodulation
		Nonsynaptic action of a substance on neurons that alters their 
sensitivity to synaptic stimulation/inhibition (neuropeptides and circ steroids)
Chemical Transmission of Synaptic Activity
	Implications
		Synthesis of NT, storage in synaptic vesicles and release by nerve 
impulses onto the synaptic cleft---act on appropriate receptors of postsynaptic cell and rapidly removed from synaptic cleft (diff, met, reuptake)
	Receptors
		Each ligand has many subtypes of receptors
		Receptors on presynaptic and postsynaptic elements for many 
secreted NT
	Presynaptic receptors=autoreceptors- inhibit further secretion 
of the ligand, providing feedback control
		Although many ligands and many subtypes of receptors for each 
ligand, the receptors tend to group in large families (structure + function)- many serpentine receptors that act via trimericG proteins and protein kinases, others ion channels
Receptors are concentrated in clusters on postsynaptic structures close to neuron endings that secrete the NT specific for them (specific binding proteins)
Prolonged exposure to ligands causes most receptors to become unresponsive/desensitized
	Homologous desensitization: Loss of responsiveness to 
particular ligand
	Heterologous desensitization: Loss of responsiveness to all l
Igands
	Reuptake:
		NT are transported from synaptic cleft back into cytoplasm of neurons 
that secreted them 
	One is a cotransporter with Na and Cl (NE, DA, serotonin, 
GABA, glycine, proline, taurine, choline, +/-epi)
Three transporters that mediate glutamate uptake by neurons 
and two that mediate transport into astrocytes- coupled to Na/K transport
Two vesicular monoamine transporters (VMAT1 and VMAT2)- transport NT from cytoplasm to synaptic vesicles (move DA, NE, epi, serotonin, histamine from cytoplasm into secretory granules)
Vesicular GABA transport (VGAT)
		Major factor in terminating action of transmitters
			If inhibited then NT release increased and prolonged
	At synaptic junctions- concentration of NT in secretory granules is 
maintained by VMAT (monoamine).  Secreted by exocytosis and acts on receptors (post-synaptic and pre-synaptic via neurotransmitter transporter-cotransports with Na/K)
Principal NT Systems
	Acetylcholine:
		Largely enclosed in synaptic vesicles in terminal buttons of 
cholinergic neurons
Synthesis- reaction of choline with acetate
	Choline taken up by cholinergic neurons via transporter or syn
	Acetate activated; acetyl-coenzyme A (acetyl coA)+ choline via 
choline acetyltransferance--- acetylcholine
	Acetylcholine taken into synaptic vesicles by VaChT
Cholinesterases
	Acetylcholine must be rapidly removed from synapse if 
repolarization can occur
		Hydrolysis via acetylcholinesterase 
(pseudocholinesterase)
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