Outline of Lecture 68 (03-27 C; Ronnett)

Olfaction and Taste

I.  Olfaction


A)  Anatomy


- Primary olfactory neurons project through cribriform plate of ethmoid to the olfactory bulb



- The olfactory brain is called the rhinencephalon



- Olfactory epithelium is made of




- sustentacular cells: supportive role




- olfactory receptor neurons:  capable of regenerating (unique in the CNS)




- global basal cells:  source of new ORNs


B)  Odorant recognition in the ORN



- Detection: odorant binds receptor ( G-protein ( AC ( cAMP ( ion channel opening



- Desensitization:




1) phosphorylation of receptor by GRKs or (-ARKs,  OR




2) uncoupling of receptor from G-protein by arrestins


C)  Central processing of olfaction


- Uniquely, there is no recognized olfactory topographic map, except for evidence that same areas of neuroepithelium project to same glomerulus in olfactory bulb



- ORN ( mitral or small tufted cells (in glomeruli) ( olfactory tract




1) Anterior olfactory nucleus ( contralateral olfactory bulb




2) Olfactory tubercle and pyriform cortex: conscious perception of odor




3) Amygdala and entorhinal cortex:  affective response to odor


D)  Diseases of olfaction


- There are a wide variety of ways hyposmia or anosmia results, e.g. from endocrine insufficiency, mechanical obstruction/damage, neurological problems

II.  Taste


A)  Anatomy



- There are 3 types of papillae (anterior to posterior): fungiform, circumvallate, foliate



- Taste receptor cells are found in taste buds, which are found in papillae



- The majority of taste sensation occurs in the microvilli of taste receptor cells


B)  There are at least 4 types of taste sensations, all leading to depolarization of cell



1) Salt:  Na ions enter through sodium channels



2) Sour:  entry of H+ through Na channels or blockage of K channels



3) Sweet:  tastants bind GPCR ( cAMP ( PKA kinases K channels



4) Bitter:  tastants bind GPCR ( PLC ( IP3 ( ( Ca,  or GPCR ( PDE ( ( cGMP


- There are no “salt regions”, “sour regions”, etc. on the tongue!  Sensation is distributed throughout tongue


C)  Central processing of taste



- Taste receptor cells activate afferent nerve fibers of CN VII, IX, or X


- Nerve fibers project to solitary tract in medulla, synapse in the gustatory nucleus, then to VPM thalamus, then to gustatory cortex



- Taste is bilateral, specifically taste is inhibitory to the contralateral side


D)  Diseases of taste


- Like smell, there are many disorders that can affect taste, especially those associated with CN VII, IX, or X defects

Summary of major ideas


- See Objectives on p. 1


- Be able to compare and contrast molecular mechanisms of vision, smell, and taste detection

