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Importance of olfaction in animals

 There are identified 1300 odorant
receptors in the mouse vs. 500 in
humans.

» |f mice possess 20,000 genes, then as
much as 5% of the genome, i.e., one in
20 genes, encodes the odorant
receptors (ORSs).

R. Axel: Nobel lecture, 2004
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Olfactory area (shown in blue)




Olfactory
pathway :
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Obr. 110.: Schema ¢&ichové drahy.
A, a - archicortex, CC - corpus callosum, F - frontdlni kura,

Ment - mesocortex (entorhindlni kira), Mpp - mesocortex
(prepiriformni klira), P - paleocortex, T - temporalni kira.
Srovnej s obr. 111 a 56.



Olfactory cell
(1, in TEM)

2 — goblet cell




Olfactory bulb and
connections
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Obr. 67.: ﬁtpojani bundk bulbus olfactorius do &ichové
rahy, '
BO - bulbus olfactorius, com - komisuralni vlak-
na (z.druhostranného BO), dbB - vlékna z diago-
ndlniho svazku Brokova (zs septa a hygothalauu).
ETHM - os ethmoidale, G -~ granularni buhky,
gl,olf. - glomerulus olfactorius, M - mitrélni
bunka, p.b. - podplrna bunka ve sliznici regio
olfactoria, pG - periglomeruldrni bunka, s.b. -
smyslovd &ichovd bunka.
Sipky vIzmléuJ:f. smér dendro-dendritického pfenc=-
su impulsd. Smér gfonosu v normadlni axo-dendri-
tické synapsi (polokoule na konci vldken) neni
vyznaden.



Olfactory cortex
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Obr. 111.: Schema terminaci &ichové drahy, srovnej s obr. 110.
Jemné tedky - paleocortex a prepiriformni mesocortex (P, HPP),
&adrky - entorhinalni mesocortex (Mant ! -

hrubé tec¢ky - orbitofrontalni éichov& kura

gpH = gyrus parahippocampalis, s.col. = sulcus collateralis,
tr.o - trigonum olfactorium, u - uncus.




Olfactory
cortex

periamygdalar entorhinal
& cortex "1 cortex

Diagram of the base of the brain showing the location of the primary olfuciory coriex. (Olfaciory tract
fibers only end in a small, rostral portion of the entorhinal corex. Mest of the entorhinal ares serves as
part of the olfactory association cortex.) Fibers of the olfactory traet also wrminate directly in a portion

of the amygdala.



MARTINEZ-MARCOS, LANUZA AND HALPERN

Jacobson's organ in the snake
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FIG. 1. Semischematic drawing illustrating the localization ol the olfactory epithelium and vomeronasal organ in the snake head
(A). B indicates level of sections, C—H correspond to frontal hemisections of the snake brain showing the neural circuitry of
chemosensory pathways. Hatched areas correspond to olfactory (vertical), vomeronasal (horizontal) and mixed chemosensory
ferossed) information. Abbreviations: ac, anterior commissure; AOB, accessory olfactory bulb: DC, dorsal cortex: DA,
dorsolateral amygdala; ExA, external amygdala; LC, lateral cortex; LHN, lateral posterior hypothalamic nucleus; MA, medial
amygdala; MC, medial cortex; MOB, main olfactory bulb; NS, nucleus sphericus; OF, olfactory epithelium: PDVR, posterior
darsal ventricular ridge; PH, periventricular hypothalamic nucleus: S, septal complex; YAA, ventral anterior amygdala: VMH,
ventromedial hypothalamic nucleus; VNO, vomeronasal organ; XIIN, hypoglossal nucleus.
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Important connections of the
olfactory pathway

» Entorhinal area and hippocampus

- Thalamus (nuclei anteriores) =>
cingulum, hippocampus, frontal
neocortex, insula

- Amygdala => fronto-orbital cortex
- Hypothalamus (vegetative functions)



Current research on olfaction

« Olfaction is a vitally important sense for all animals.

- There are striking similarities between species in the
organization of the olfactory pathway, from the nature
of the odorant receptor proteins, to perireceptor
processes, to the organization of the olfactory CNS,
through odor-guided behavior and memory.

- These common features span a phylogenetically
broad array of animals, implying that there is an
optimal solution to the problem of detecting and
discriminating odors.

Each olfactory neuron expresses only a single
olfactory receptor.



Morphology of olfactory cells is
conserved across species
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Vertebrate Irnsect Nematode

Ache & Young, Neuron 2005



Dynamic evolution of the
olfactory receptors genes

Rat :

Mouse 4

Ache & Young, Neuron 2005



Molecular
mechanisms
of olfactory
signaling:

a) CAMP
b) PIP3

IPsR

Na', Ca+ Ache & Young, Neuron 2005



Convergence of olfactory neurons
to olfactory bulb (mouse)

R. Axel: Nobel lecture, 2004



ORs are expressed on both dendrites and axons

Cytoplasmic merged

R. Axel: Nobel lecture, 2004




Olfactory maps in glomeruli are
conserved (fly)

R. Axel: Nobel lecture, 2004



CO2 activates a single olfactory
glomerulus and leads to avoidance
reaction in fly

Smell can save your life!
R. Axel: Nobel lecture, 2004



Reading the olfactory code: projection neurons
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Taste buds & papillae

T tonsilla linguali

........

papillae filiformes

papilla fungitormis —

zrohovatéla spicka
papily

vlastni svaly jazyka

vyvod zlazy
(ductus glandularis
krypta

folliculi lymphatici
glandulae mucosae
podpurné bunky papilla vallata

chutové buriky caliculi gustatorii

porus g;qtatorius brazda kolem papily

| o -fp i glandulae linguales (serézni zlazky Ebnerovy)
amina propri

vrstevnaty dlazdicovy
epitel

schematicky stereogram: oblast vymezend nahofe
tez chutfovym poharkem



Taste buds & papillae

Obr.

2: Rez hrazenou papilou (vlevo) a chutovym poharkem
(vpravo).

V cerné vyznacene sliznici Jjazyka Jjsou bile zakresleny

chutové poharky, wuloZené v prikopu hrazené papily. Pod

prikopem leZi slinné 2Zlazky. Vpravo, v chutovém pohérku,

jsou tec¢kované vyznaceny chutové smyslové burfiky a éerné je

zakresleno terminalni vétveni sensorického nervového
vlakna.
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Innervation of
the tongue - the
nuclei at the floor
of fourth ventricle

JADRA POD SPODINOU IV. KOMORY
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