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Chemosensory perception

e Olfaction orthonasal
e Olfaction retronasal
e Gustatory perception
e Tactile, sensory, ...

Multisensory perception involving cranial
nerve |, V2, IX, X, Vllb




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

e Qlfaction 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

e 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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SCrCin green
Substance P in nerve ending in red

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




Stimulation of nasal trigeminal
chemoreceptors

Pungent sensation
tingling

stinging

burning

cooling

warming

painful

irritating










Assessement of sensory function

Psychophysical testing

Morphology : . Neuronal Activity




Assessement of chemosensory function

Psychophysical testing
Orthonasal - Retronasal

MRI Olfactory . . Chemosensory
Bulb volume Event Related Potentials




MRI Olfactory
Bulb volume







Chemosensory
Event Related Potentials




Analysis

Recording

N

Stimulation




ChemoSensory Event Related Potentials
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P649 of olfactory ERP.
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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

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

Neuropsychological
= multiple chemical sensitivity
e attention deficit hyperactivity
disorder (ADHD)
Ear, Nose, and Throat * depression/manic-depression  Cardiovascular

* sinusitis * migraines and other headaches  « arrhythmias
* polyps ° seizures  hypertension
* tinnitus * hypotension

* recurrent otitis \ ? / * Raynaud's phenomenon

Miscellaneous TOXICANT-INDUCED Respiratory

* chronic fatigue syndrome * asthma
 implant syndromes - LOSS OF ¢ reactive airways dysfunction

» Gulf War syndrome TOLERANCE syndrome (RADS)
o e toluene diisocyanate
* (TDI) hypersensitivity

Skin / + \
° eczema Gastrointestinal

* hives Connective Tissue/Musculoskeletal « irritable bowel
s other ra'shes, o fibromyalgia e reflux
eruptions « carpal tunnel syndrome
temporomandibular joint
dysfunction (TMJ) syndrome
arthritis
lupus




Chemosensory event-related potentials in alcoholism: A specific impairment for
olfactory function
.b.d,1

Pierre Meu_trage“-‘, Chrismphe Callot?, Pierre Philippot®, Philippe Rombaux®!, Philippe de Timary

& 'n'l:hll aned Psychalagic e
Dlpqrrrq;.'nr af Dol r_||._1ﬂ..||[.r|'1|'1‘-E|_|I St J'_|.l|_ |-|[|1'||r|1] nnd II'I'HIII.PE |JrHHJr|_|. | ar
d Depariment of Pspchiatry, 5t Lue Hespital and Inacituce of Neurascience, Cathalic L:'r||'|.'|,'i"5jr].' r.!_r'Lr.ll. wain, ]|"| -lLeHLE HI,JJ.I..ILrJ'-:‘. ”Llu Brussels, Belgivm




Alcohalic and controls individuals® resules for behaviowral olfactory measures: mean [(5.0).,

e ———

Groap Orthonasal tesmng Retronasal testing (% correct)
I = &l |

GT._Ir-E 0 E.|r.|"" ]'[:1]'“"

Contrals (N=10) 5.65(0.63) 3(1.76] 1E3(0.54)
NS, non-significant,
i Odor threshold score ((=16)
b Odor discrimination score (0-16),
Odor identification soare {0=16),
Threshold-discrimination-identification global soore (=48],
T p=As,
" p=a01.




Oifactory Stimulation Tuigeminal Stimulatien
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Olfactory Impairment Is Correlated with Confabulation in
Alcoholism: Towards a Multimodal Testing of
Orbitofrontal Cortex
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Controls (N=20) Alcoholics (M= 20)

a;:clinn
Cidhor Threshald score (0-16) % 5.82 (067 5.45 (0.57)
Odor Dischimination score (0-16) * 13 [1.68) 11.8 {1.98)
Odor Identification soone (0-16) *** 12,75 (0.91] 10.B5 {1.89)
TOI Global scora [0-48) = 31.5 {2.05) 28,25 {346}
Retronasal Tedting (% correct] **® 2.0 (577 561 (1218}

Executive functions
Stap Sgnal Task
Performance Block 1 (% correct) ™ 45,69 (3.39) 53.78 {5.97)
Aeaction Times Block 1 (mi) ** BOG [71.48) F17 (164.4)
Performange Block 2 (% correct] ™F 9141 (697 B3.65 [1621]
Aeaction Temes Block 2 {ms) * 705 [89.12) T4 (150.7)
Stop Signal Index ™ (% resp. to stop trials) 179 (B2} 327 (27

Canfabuiation Task
Number of Hits Block 1 ** 39 (0.85) 38,55 [1.84)
Mumber of False Positive Block 1 % 315 274 155 (2.26]
Reaction Times Black 1 (ms) ** TRA (122.8) 1008 (2853}
Kumber of Hits Block 2 ™ 3637 [2.49) 3705 (261
Humber of False Pacitive Block 2 * RS (264] T.85 {717}
Reaction Times Block 2 [ms) * T4 (1185 31 (2821}
Temporal Context Confusion |ndex ** 00332 [0.0715 0.145 (067)

M5 = non-significant;

p=0.05 ;

(.01 ;

¥ 0,001

dol: 10,1377 fjowrnal pone 00331500002




Controls

Alecoholics
Cantrals

Alcoholics

'58] = Stop Signal Index {percenta
IO = Temporal Context Confu

Odor Threshold
055 [M.5.)
015 (M)
13 (N5)

012 (NS

dioi:1 0.1 37 journal pone 00331 90.0003

Odor Discrlminatlon

002 (M5

0.27(M.5.)

0,19 (N.5)

» of categorization respanie 1o S10D0 trials)

Index (FP2/Mitsd) - [FP1/Hi

Odor ldentification
0,14 [MLS)

0.02 {N.5)

-0L57 [p<0.07)
.62 (p0.007)

TDI Global Score

0.04 (M5)
0,13 (N.5]
0.52 (p<0.05)
048 (o005

Retronasal Tasting
0.1 (N5}

.22 (W.5]

-0.35 (p<0.05]
-0.32 (p<0.05)




http://www.orl-nko.be/common/b-ent_guidelines.htm
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