Obecna fyziologie smyslu

Co se déje na membranach.

Receptorove burky jsou brany,
kterymi vstupuji signaly do NS

Exteroreceptory X interoreceptory




Svét smyslu — uloha mozku.
Paralelni drahy specializované na urcitou vlastnost (kvalitu).

V ramci drahy jesSté specializace na konkrétni hodnotu.
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Receptorova bunka prevadi energii podnétu na zmeénu iontové propustnosti.
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Vlastnosti membrany jsou klicem pro transdukci.

Deformace
“—




Intenzita podnétu a intenzita odpovedi.

Urovefi saturace

-
=
=,
o
=
|
-
=
=

Intenzita podnétu




Trvani podnétu a trvani odpovédi.

Diferencni receptor Proporcionalni receptor
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Smyslove drahy

» Paralelni drahy
» Specializace analyzatoru smyslové drahy

» Uloha mozku integrovat do celku a
interpretovat (zkusenost) g
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RuUzné slozité transdukéni cesty 5 zakladnich chuti.
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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

Glomeruli % — different but overlapping activity patterns seen in the glomerular layer of
= Inhibitory neurons the olfactory bulb of a mouse exposed to members of the straight-chain
Projection 0 aldehyde series, varying from four to six carbon atoms. The lower part
0 neurons of the image in the left panel corresponds to the image on the medial
N - side of the olfactory glomerular layer as shown in a (see asterisk). (Image
- > Higher processing in a adapted, with permission, from ref. 53; image in b adapted, with

= > centres permission, from ref. 10.)
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forces are applied. The transduction channel responds to tension in the
system, which is increased by net displacements between intracellular
and extracellular structures.
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Somatosensorické vnimani

Figure 6.3 (a) The figure shows the brushwork of sensilla at
the articulation of the second leg of the cockroach, Periplaneta
am_err‘cana. The thick cuticle of the pleuron (pl) thins to a
delicate articular membrane and then thickens again to form the
cuticle surrounding the coxa (cx), the first segment of the leg.
The brush of sensilla forms a hairplate (hp). From Pringle, 1938

the hundreds of bristles that cover the fly's
cuticle. The expanded view of a single
bristle indicates the locations of the
stereotypical set of cells and structures
associated with each mechanosensory organ.
Movement of the bristle towards the cuticle of
the fly (arrow) displaces the dendrite and
elicits an excitatory response in the
mechanosensory neuron. b, Transmission

the bristle. The bristle contacts the dendrite (arrowhead)
so that movement of the shaft of the bristle will be
detected by the neuron. ¢, Proposed molecular model of
transduction for ciliated insect mechanoreceptors, with
the locations of NompC and NompA indicated.
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Smysl pro rovnovahu — Statocysta nebo kanalek

(a) Statocyst of a scallop (Pecien) (b) Statocyst of a crab
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Vlaskova bunka — 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 vlaskovych bunék.
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Sluchovy aparat savcu
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Sluchovy aparat savcu
Vnitrni ucho

Animace ear.
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Vyska tonu se promita do prostorove lokalizovaného maxima.
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Vyostreni maxima — lateralni inhibice
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Fotorecepce
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(a) Retinal plate  (b) Eyecup
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Fototransdukce svetelneho kvanta na zmenu potencialu
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Fotorepce a chemorecepce — podobny princip




18 Retmal and vitamin A
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Biologicke rytmy



Rytmické déje jsou pfirozenou soucasti funkce organizmu.

Predpovidaji pravidelné zmeny bez ohledu na pfechodné
Vykyvy.




Rytmickeé déje jsou pfirozenou soucasti funkce organizmu.

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




Rytmické déje jsou prirozenou soucasti funkce organizmu.

Bez vnéjSich korelatu: nervove vzruchy, srde¢ni rytmus, dechovy rytmus...

Negativni zpétna vazba je zdrojem kmitl — regulace homeostazy.




Rytmické déje jsou prirozenou soucasti funkce organizmu.

Bez vnéjSich korelatu: nervove vzruchy, srde¢ni rytmus, dechovy rytmus...

Negativni zpétna vazba je zdrojem kmitl — regulace homeostazy.
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Rytmicita s vazbou na prostredi

JAA WAL

o
AN

=
r_

Cirkadianni = asi 24 hod perioda

Metabolizmus Teplota téla

LaAnln
Ve

Cas
1800 600 1800 600 1800 6.00




S vnéjSimi korelaty:

Synchronizatory: Silné, slabé
24 hodinové, lunarni, anualni
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(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.
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(b) Loss of free-running rhythms upon destruction of the SCN
Figure 10.17 The suprachiasmatic nucleus in the hypothalamus of the brain is the major circadian

clock of mammals
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Molekularni hodiny a zpétnovazebna smycka synchronizovana svetlem.
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Molekularni hodiny a zpétnovazebna smycka synchronizovana svetlem.
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(b) Some aspects of the timekeeping mechanism in neurons
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Centralni a periferni
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Figure 4 | Loops surrounded by loops: whole organism
oscillations in humans. Intracellular clock regulation,
which consists of multiple interlocking transcriptional and
translational loops, exists in all the cells, including those
located in the clock master, the suprachiasmatic nucleus
(SCN), and the peripheral organs such as the liver. The SCN,
however, possesses an additional intercellular regulation
that synchronizes individual neurons into a robust
pacemaker, which integrates environmental signals such
as light, governs the rhythmic behaviour and sends out
systemic cues to synchronize the whole body. By contrast,
small molecules such as metabolites and hormones may
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Piiklady testovacich otazek ke zkousce z Fyziologie Zivoéichu
http://www.sci.muni.cz/ksfz/texty/fyztest.htm
Zakladni studijni literatura: skripta Srovnavaci fyziologie Zivogich

1. Vysvétlete existenci klidového membranového potencialu. Zminte roli K* a Na*.

Priklad spravné odpovédi na plny pocet bodU: Hiavni roli maji ionty Na*, K*, CI- a intracelularni fixni anionty bilkovin. Klidovy potenciél je asi —90mV.
Priciny vzniku: A) Elektrogenni Na/K pumpa ¢erpa 2 K* dovnitf buriky a 3 Na* ven. B) Propustnost membrany — Sodikova propustnost je nizka, zaviené kanaly
nedovoluji Na* vracet se do bunky. Elektricka i koncentracni sila pdsobi vysokou hnaci silu sodiku. Draslikova propustnost je vysoka, jeho elektricka a
protichtdna koncentracni sila se vyrovnavaji — je blizko svému rovnovaznému potencialu.

2. Popiste déje pri prenosu vzruchu mezi dvéma neurony pres synaptické spojeni.

PFiklad spravné odpovédi na piny poCet bodu: AP dorazi na synapticky knoflik. Depolarizace zpUsobi otevFeni nap&tové vratkovanych Ca kanald.
Narlst intracelularniho Ca?* vyvola presun a exocytdzu vezikul s mediatorem do stérbiny synapse. Mediator se navaze na receptory postsynaptické membrany.
Zde se oteviou kationtové kanaly (pfimo nebo pfes kaskadu G-protein — adenylat cyklaza — cAMP). Vznikla depolarizace zvySuje pravdépodobnost vzniku
nového AP na inicialnim segmentu. Mediator je ze Stérbiny odstranén enzymaticky nebo endocyt6zou.

3. Jaké jsou mozné adaptacni strategie zivo€ichli na zménu vnéjsich podminek? Charakterizujte je.

PFiklad spravné odpovédi na piny po€et bodu: A) Ute¢. Napf. migrace, diapauza, encystace. Zejména malé organizmy (relativné velky povrch)

s mékkym télem nemajici izolani nebo regulaéni mechanizmy nemohou aktivné Zit v nevhodném prostfedi. B) Akceptuj. Zejména stfedné velci s exoskeletem
nemohou pfili§ regulovat vnitfni prostfedi, ale mohou pfeZivat mimo optimum. C) Vyreguluj. Velci Zivo€ichové mohou udrZet konstantni optimalni vnitfni
prostredi.

4. Které hormony mohou ovliviiovat energeticky metabolizmus. Jmenujte hlavni z nich, zmiinte misto sekrece a zpuisob
pusobeni.

PFiklad spravné odpovédi na piny po€et bodu: A) Trijodtyronin a Tyroxin ze titné Zlazy zvysuji oxidaéni d&je v mitochodriich a tak i metabolizmus,
proteosyntézu, zrani, rast. B) Somatotropin (rlistovy h.) z adenohypofyzy zvySuje vyuzivani lipidd a rast. C) Somatostatin z D bunék pankreasu snizuje
vyuzivani zivin (tlumi sekreci inzulinu a glukagonu, resorpci ve stfevé). D) Katecholaminy ze dfené nadledvin mobilizuji energetické rezervy, zvysuji svalovy
vykon. Podobné E) kortizol z kiiry nadledvin.




