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Detekce svetla

* Cirkadialni aktivita
— Vsechny prokaryontni i eukaryontni organismy
— Cyklus den/noc je nejvlivnéjsi a nejstabilnéjsi biorytmus

— Osciluje s periodou cca. 24 hodin i pfi absenci zevnich stimul(
— Synchronizovany vlivem vnéjsich podminek

e Sezonni aktivita
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Bowel movement likely 08:30

Best coordination
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Fastest reaction time
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Greatest cardiovascular efficiency
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and muscle strength
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in blood pressure06:45
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18:30Highest blood pressure
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Deepest sleep 2:30
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Biologické hodiny

 Bunécna uroven
— Expresni vzorce (cyklicka exprese vzajemné propojenych proteinu)
* Periferni exprese Clock proteinu
* Tkanova uroven
— Periferni oscilatory
— Nadledviny, plice, jatra, pankreas, ktze
— Vyuzivaji rizné informace
e Centralni pacemaker
— Hypothalamus (nucleus suprachiasmaticus)

* Centralni exprese Clock proteinu

* |Informace ze sitnice (specializované gangliové buriky) — synchronizace centralniho
pacemakeru

» Epifyza — melatonin
» Autonomni nervovy systém - nadledviny — kortizol
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Vytvareni obrazu
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Table 26-1 Differences Between Rods and Cones and Their Neural Systems

Rods
High sensitivity to light, specialized for night vision
More photopigment, capture more light
High amplification, single photon detection
Low temporal resolution: slow response, long integration time
More sensitive to scattered light
Rod system
Low acuity: not present in central fovea, highly convergent retinal
pathways
Achromatic: one type of rod pigment

Cones
Lower sensitivity, specialized for day vision
Less photopigment
Lower amplification
High temporal resolution: fast response, short integration time
Most sensitive to direct axial rays
Cone system
High acuity: concentrated in fovea, dispersed retinal pathways

Chromatic: three types of cones, each with a distinct pigment
that is most sensitive to a different part of the visible light
spectrum

http://www.slideshare.net/drpsdeb/presentations 16
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Fotopigment tycinek
Rhodopsin

* Opsin * Retinal
— G —protein — Aldehyd retinolu (vit. A)

— G 11-cis retinal
H.,C CH; H CH; H

All-trans retinal

HyC CH; H CHy H CH; ‘/,D
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Fotopigment Cipku

* 3 typy Cipku - 3 typy fotopigmentu
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Hall: Guyton and Hall Textbook of Medical Physiology, 12th Edition
Copyright @ 2011 by Saunders, an imprint of Elsevier, Inc. All rights reserved.
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Fotopigment cipku

* 3 typy Cipku - 3 typy fotopigmentu

— Modry (420nm) Blue Rod Greer  :d
conlem COﬂ? 1“9
— Zeleny (530nm) 1007 ;k‘

— Cerveny (560nm)
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Fotorecepce

Fotoreceptory ve tmé kontinualné vylucuji excitacni neurotransmiter
(glutamat)

Uéinkem svétla se membrana hyperpolarizuje, co? vede ke snizenf
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Fototransdukce - tma

CEMP—?ated
channels
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Fototransdukce - svetlo
Channae

Interakce fotonu s fotopigmentem r—$ . Outer segment
lzomerizace subjednotek fotopigment. |5

Kaskada reakci jejiz vysledkem je C/T .
aktivace cGMP fosfodiesterazy i .

— Snizeni hladiny cGMP _ Kes, et seqment
Deaktivace cGMP gated Na* kanald tg °

K* eflux pokracuje K*-selectivs K" Lﬁ?ﬂ!ﬁort

Hyperpolarizace membrany
— Deaktivace napétovych Ca%* kanall
— Snizeni vyluCovani glutamatu

channels

http://www.slideshare.net/drpsdeb/presentations



Adaptace na svetlo a na tmu

Dark

e Opticka adaptace

— Fotoreakce zornic

 Adaptace fotoreceptoru
— Ca%*inhibuje guanylatcyklazu

http://www.slideshare.net/drpsdeb/presentations
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