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Ion Channels & CNS Neurotransmitters 
· Neuronal excitability depends on the flux of ions through specific channels in neuronal membranes. 
· 
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Na+ influx or K+ efflux [image: image2.png]


excitation via membrane depolarization. 
· [image: image3.png]


Cl- influx or [image: image4.png]


K+ efflux [image: image5.png]


inhibition via membrane hyperpolarization. 
· Ion channels in CNS are voltage-gated or transmitter-gated. 
· Transmitter-gated ion channels are either directly coupled to receptors, or indirectly-coupled via 2nd messengers. 
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Fig IV-1 
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Fig IV-2 
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CNS Neurotransmitters & Receptors (A) 
· Glutamic acid: excitatory via [image: image8.png]


influx of cations (direct coupling) - NMDA receptor a potential target for ketamine & PCP 
· GABA: inhibitory via [image: image9.png]


Cl- influx or [image: image10.png]


K+ efflux (direct coupling) - activities [image: image11.png]


by anticonvulsants, sedatives, hypnotics, muscle relaxants 
· ACh: M1 excitatory ([image: image12.png]


 K+ efflux, via DAG), M2 inhibitory ([image: image13.png]


 K+ efflux via cAMP); N excitatory ([image: image14.png]


Na+ influx - direct coupling) activities modified by nicotine, AChE inhibitors in Alzheimer’s & M-blockers in PD. 
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CNS Neurotransmitters & Receptors (B) 
· Dopamine: inhibitory, multiple subtypes- G-protein linked to cAMP - activity [image: image15.png]


by CNS stimulants & anti-PD drugs, [image: image16.png]


by antipsychotics. 
· Norepinephrine: excitatory or inhibitory (2nd messenger coupling) - actions modified by CNS stimulants, antidepressants & anxiolytics 
· Serotonin (5HT): excitatory or inhibitory - > 15 subtypes - 2nd messenger coupling (except 5HT3)- activities modified by CNS stimulants, antidepressants & anxiolytics 
· Opioid Peptides: inhibitory, several subtypes - 2nd messenger coupling - activities modified by opioid analgesics 




