Receptorove bunky jsou brany,
kterymi vstupuji signaly do NS

Exteroreceptory X interoreceptory
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Klasické smysly propojené s kiirou, mechanismy ale stejné
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Kanaly v molekularni fyziologii smyslu

» Nervovy systém vsadil na elektricky predavané informace.

» Kanaly jsou odpovédné za regulaci membranového napéti a tedy klicove
pro vznik a pfenaseni nervovych signald.

» Nervovy systém tedy ,vidi“ jen to, co zmeni kanalovou propustnost.

» Pro vstup do NS podstatné to, co se déje mezi receptory a kanaly
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Receptorova bunka prevadi energii podnetu na zmeénu iontové propustnosti.
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Podobné jako receptory na postsynaptické membrane receptorova burika
prevadi energii podnétu na zmeénu iontové propustnosti.
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Vlastnosti membrany a cesta signalu ke kanalu jsou klicem pro transdukci.
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Intenzita podnétu a intenzita odpoved..
Logaritmicka zavislost je dobry kompromis mezi potrebou citlivosti a rozsahem.

Urovefi saturace

Intenzita vjemu

Intenzita podnétu



Trvani podnétu a trvani odpoveédi.
VétSina exteroreceptoru se v ruzné mire adaptuje.

Diferencni receptor Proporcionalni receptor
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Lateralni inhibice: vyssi rozliSovaci schopnost
zesileni kontrastu

Vystup na
sluchovém
nervu

Osvétleni sitnice
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Smyslové drahy

Paralelni drahy (co vidim se zpracovava oddélené od kde)
Specializace analyzatoru smyslové drahy (od jednoduchych rysl po
komplexni)

Uloha mozku integrovat do celku a interpretovat (zku$enost)
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Ruzné slozité transdukcni cesty 5 zakladnich chuti.
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Mapa vlni — vzorec aktivovanych
glomerult

Konvergence neprostorového parametru
na prostorovy
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Figure 1| Odour images in the olfactory glomerular layer. a, Diagram
showing the relationship between the olfactory receptor cell sheet in the
nose and the glomeruli of the olfactory bulb™. b, fMRI images of the
different but overlapping activity patterns seen in the glomerular layer of
the olfactory bulb of a mouse exposed to members of the straight-chain
aldehyde series, varying from four to six carbon atoms. The lower part

of the image in the left panel corresponds to the image on the medial

side of the olfactory glomerular layer as shown in a (see asterisk). (Image
in a adapted, with permission, from ref. 53; image in b adapted, with
permission, from ref. 10.)



Mechanorecepce

Bolest, dotek,
Propriorecepce,
Zvuk, gravitace,
Pohyb,

Vihkost ?
Magneticke pole?

Jednotné molekularni schéma
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Figure 1 General features of mechanosensory transduction. A
transduction channel is anchored by intracellular and extracellular
anchors to the cytoskeleton and to an extracellular structure to which
forces are applied. The transduction channel responds to tension in the
system, which is increased by net displacements between intracellular
and extracellular structures.



Kozni citlivost - hmat
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. :.:\ R R e e N Figure 6.3 (a) The figure shows the brushwork of sensilla at
3 i AL AR ‘ ] the articulation of the second leg of the cockroach, Periplaneta
IR '-\ SR Uy \ e T, ' s americana. The thick cuticle of the pleuron (pl) thins to a

'. \ A - — e delicate articular membrane and then thickens again to form the
: .l._'v:__-‘_\\ : B\ N - s il cuticle surrounding the coxa (cx), the first segment of the leg.
F AN The brush of sensilla forms a hairplate (hp). From Pringle, 1938
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Smysl pro rovnovahu — Statocysta nebo kanalek

(a) Statocyst of a scallop (Pecten) (b) Statocyst of a crab

Horizontal — ="
Receptor cells canal G:RD

Vertical
canal



Vlaskova bunka obratlovcu — specialista na jemny pohyb
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Vlaskova bunka — specialista na jemny pohyb
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Vestibularni aparat a sluchovy organ
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Evoluce smyslovych poli tvorenych viaskovymi bunkami.

Fish (Myxine) Frog Bird Mammal

KEY

Bl A nterior crista
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B Papilla basilaris
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Viasky nervowych bunék jsou zakatveny v membrénd (neni zobrazena).
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Sluchovy aparat savcu
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Sluchovy aparat savcu
Vnitrni ucho

Animace ear.

http://highered.mcgraw-
hill.com/olc/dI/120108/bio
_e.swf

(a) A cross section through the cochlea
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Zvukoveé viny zpusobi posuny tektorialni a basilarni
membrany a tim i ohybani vlasku.

— D. Stimulation of hair cells by membrane deformation
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Vyska tonu se promita do prostorove lokalizovaného maxima.
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Inverzni oko

Svétlo musi projit
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Fototransdukce svetelneho kvanta na zménu potencialu
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Fototransdukce svetelneho kvanta na zménu potencialu
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Fototransdukce svetelneho kvanta na zmenu potencialu
Fotorepce a chemorecepce — podobny princip
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Fototransdukce svetelneho kvanta na zmenu potencialu
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,Grandmother’s cells®
Na tvar selektivni bunky

FIGURE 4.33 Cells in the inferotemporal cortex of
macaque monkeys are interested in very specific stimuli.
In this case, the cell responds vigorously to a monkey
face and to some other stimuli that seem related. (After
Gross, Rocha-Miranda, and Bender, 1972.)




Barevné vidéni zalozeno na ruzné absorbujicich pigmentech.
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Prostorové videni (co je blize a co dal) zalozeno na schopnosti
merit odliSnosti v zobrazeni prave a leve sitnice.
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Dalsi metody konstrukce prostoru.
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Jsou stejné mali, ale ...
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Z primarni zrakové kury dvé cesty: Kde draha a Co draha
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Biologicke rytmy



Rytmickeé déje jsou pfirozenou soucasti funkce organizmu.

Predpovidaji pravidelné zmeény bez ohledu na pfechodné
vykyvy denni nebo sezoénni.




Rytmickeé déje jsou pfirozenou soucasti funkce organizmu.

Bez vnéjSich korelatl: nervové vzruchy, srdecni rytmus, dechovy rytmus...




teplota

Rytmické déje jsou pfirozenou soucasti funkce organizmu.

Bez vnéjSich korelatu: nervoveé vzruchy, srde€ni rytmus, dechovy rytmus...

Negativni zpétna vazba je zdrojem kmitl — regulace homeostazy.

teplota
teplota




Rytmické déje jsou prirozenou soucasti funkce organizmu.

Bez vnéjSich korelatu: nervoveé vzruchy, srde€ni rytmus, dechovy rytmus...

Negativni zpétna vazba je zdrojem kmitu.
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Rytmicita s vazbou na prostredi

Cirkadianni = asi 24 hod perioda
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S vnéjSimi korelaty:

Synchronizatory: Silné, slabé
24 hodinové, lunarni, anualni
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Figure 10.17 The suprachiasmatic nucleus in the hypothalamus of the brain is the major circadian

(a) The location of the SCN in the ventral hypothalamus, above the optic chiasm

(the crossing of the optic nerves). The sagittal section shows a side view near the midline (anterior to
the right). (b) A free-running circadian activity is lost following destruction of a mammal’s SCN.

clock of mammals



Molekularni hodiny a zpétnovazebna smycCka synchronizovana svetlem.
,Zeitgeber” — synchronizator, vétSinou fotosensitivni element

— A. Circadian rhythm generator in suprachiasmatic nucleus (SCN)
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Circadian rhythms of:
— CRH secretion

— Core temperature,

— Sleep-wake cycle (see B),
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Molekularni hodiny a zpétnovazebna smycCka synchronizovana svetlem.

Clock genes are "

upregulated by
positive transcription
factors or other
positive elements.

J

Clock genes

A

Upregulated clock genes
produce products—such
as proteins—that act as
negative elements.

Positive
elements

Negative
elements

Negative elements
impede production
or action of positive
elements.

s Negative elements are destroyed at
a fairly steady rate so that they do not
remain indefinitely. Their destruction
terminates step €), permitting step @

to upregulate clock genes again.

/

Products of breakdown

of negative elements



Ve zpétnovazebné smycce jsou pozitivnimi elementy transkripCni faktory CLOCK and
BMALL. Ty dimerizuji a iniciuji transkripci gent Period a Cryptochrome. Negativni
zpétna vazba je zajiSténa PER:CRY dimery, které translokuji zpatky do jadra, kde
potladuji svou vlastni transkripci pusobenim na CLOCK:BMAL1 komplex, kterému brani
v dimerizaci. Jina regulacni smycka je indukovana CLOCK:BMAL1 heterodimery
aktivujicimi transkripci jadernych receptortl Rev-erba a Rora. REV-ERBa and RORa
potom zpétné reguluji Bmall promotor.
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Centralni a periferni
oscilatory

Light

Circ. hodiny jsou v
riznych organech
odpoveédnych za rizeni
metabolismu a pohybu.

Master clock v SCN je
synchronizuije.

Stomach

SCN a pinealni organ
citlivé na svétlo.

Muscle

Food |
uptake Activity




Synchronizace svétlem
monitorovanym zrakem nebo i
mimo zrakovou drahu (pinealni
organ)
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Vyznam hodin pro orientaci v prostoru

Orientovat se podle Slunce, znamena znat presny Cas.
Solarni kompas vyuzivali moreplavci a vyuzivaji zivoCichové

~a

South

10:00 AM 12: 00 PM




Chronobiologie
Chronopatologie

Pracovni vykon, uCeni soustredeni, ale i
ucinnost Iékl zavisla na denni dobé.

Pri konfliktu hodin nebezpeci poruch
spanku (jet lag), pfijmu potravy
(obezita, diabetes), onkologickych
poruch...

Pocet chyb

i 1 L I | | IR I | e N N | § 1
10 12 14 16 18 20 22 24 2 4 ©6 8

Cas



