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Chemosensory perception

• Olfaction orthonasal

• Olfaction retronasal

• Gustatory perception

• Tactile, sensory, …

Multisensory perception involving cranial

nerve I, V2, IX, X, VIIb



Hunger - Satiety

• Digestive tube and hormones
Negative feedback with peptide secretion
Cholecystokinine (CCK)

• Glucose and Insulin blood level

• Hypothalamus : lateral and ventromedian

• Connections to chemosensory centers
to amygdala
to prefrontal cortex

cognitive factors : 
food preference and aversive gustatory comportment



Nutritional implications

• Olfaction is viewed as instrumental in locating foods in the 

environnment

• Taste is regarde as the final gatekeeper for ingestive

decisions

sweetness : carbohydrates

saltiness : ions and electrolytes

umami : protein

sourness : acids

bitterness : toxic or harmful agents



Nutritional implications

• Sensory function and food selection

- provision of adequate nutrition without oronasal

chemosensory stimulation (e.g. total parental nutrition) 

commonly does not result in complete satiety.

- use of high-intensity sweeteners and fat replacement 

have not led to reduced consumption of sugar, fat or total 

energy.
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Solitary chemoreceptor cells

Oral and nasal mucosa

Respons to vapor-phase irritant chemicals

Finger TE et al. Solitary chemoreceptor cells in the nasal cavity serve as sentinels of respiration. Proc Natl Acad Sci 2003

SCrC in green

Substance P in nerve ending in red



Stimulation of nasal trigeminal

chemoreceptors

• Pungent sensation

• tingling

• stinging

• burning

• cooling

• warming

• painful

• irritating







Psychophysical testing

Morphology Neuronal Activity

Assessement of sensory function



Psychophysical testing

Orthonasal - Retronasal

MRI Olfactory

Bulb volume

Chemosensory

Event Related Potentials

Assessement of chemosensory function



MRI Olfactory

Bulb volume





Chemosensory

Event Related Potentials



Stimulation

Recording

Analysis
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Shape and nomenclature

of olfactory ERP.

Early component:

The nature of the stimulus

Late component:

The meaning of the stimulus

- 3 µv - 10 µv

+ 5 µv + 20 µv

ChemoSensory Event Related Potentials



Psychophysical

orthonasal

testing

Olfactory ERPs Conclusion

Normosmia Present Normal olfactory function

Normosmia Absent Possibly normal olfactory function,

consider the possibility of a

technical problem (EEG artefacts,

…).

Hyposmia Present Decreased olfactory function.

(the presence of OERPs may be

correlated with a good prognosis)

Hyposmia Absent Decreased olfactory function.

(the absence of OERPs may be

correlated with a bad prognosis)

Anosmia Present Consider patient malingering

Anosmia Absent Severely altered olfactory function,

bad prognosis.



Multiple Chemical Intolerance
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