Casovy systém:

Cirkadianni rytmy
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CIRKADIANNI RYTMY

ve spanku - bdeéni

v télesné teplotée

v chovani

v pfijmu piti a
potravy

v tvorbé hormont

v metabolismu

ve slozeni moci

V zapinani a vypinani
genu
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SUBJEKTIVNI NOC

VECER: ospalost vzrista
melatonin vzrusta
telesna teplota klesa

RANO: kortizol vzrista
melatonin klesa
télesna teplota vzruista

SHODNE SE VZDY
SUBJEKTIVNI NOC
se skutecnou noci?




Vnejsi perioda T =24 hod.

Synchronizace: Tau* = 24 hod.

Tau > 24 hod.: NUTNE DENNI
PREDBEHNUTI

Tau < 24 hod.: NUTNE DENNI
ZPOZDENI



SYNCHRONIZACE SVETLEM

« Svétlo zvecera a v prvni poloviné noci
zpozd'uje fazi rytmu

« Sveétlo ve druhé poloviné noci a zrana
zpusobuje predbéhnuti faze rytmu

« Svetlo behem subjektivniho dne
nemeéni fazi rytmu



THE PINEAL GLAND:

SEROTONIN
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N-acetyltransferase (nmol/mg/h)
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/" PRIMARY VISUAL

LATERAL GENICULATE
NUCLEUS

MONOCULAR FIELD

VISUAL PATHWAY in the adult demon-
sirates the segregation of axons. The ax-
ons corresponding to the right eye are in
red, and those corresponding to the left
eye are in blue. Neighboring retinal gan-
glion cells in each eye send their axons
to neighboring neurons in the lateral ge-
niculate nucleus. Similarly, the neurons
of the geniculate nucleus map their ax-
ons onto the visual cortex. The system
forms a topographically orderly pattern
that in part accounts for such character-
istics as binocular vision.

"4 | MONOCULAR FIELD
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G—Iypothalamic Effector Syste@
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Limbic Forebrain T
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HODINOVE GENY SAVCU

Clock

BMal 1 (Mop 3), BMal 2

Per 1, Per 2 (Period)

Cry 1, Cry 2 (Cryptochrome)
Rev - Erb a

CK1 € CK1 0 (kasein kinase)

GENY KONTROLOVANE HODINAMI
Per 3

AVP (arginin vasopresin)
Dbp (D-element binding protein)
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translace

mRN/A\//\ AV,

(PER MRNA) protein biologickych hodin

transkripce modifikace ?

DNA N

modifikovany protein
(gen PER) biologickych hodin

prfenos proteinu do jadra: dimerizace ?

¥ F+ +++

-DNA- -DNA- -DNA- geny kontrolované hodinami
2 2
+++
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/\/+ /\/++ /\/ mefitelné vystupni rytmy
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Jsou hodinové geny
zodpovedne za
CHRONOTYPY?

Skrivanci versus sovy?




C.R: Jones.... & L.J. Ptacek
Nature Medicine 5, 1062 — 1065, 1999

Kontroly(6) FASPS(6) Rozdil
Zacatek spanku  23:10 19:25 3:45
Konec spanku 07:44 04:18 9:26

Prvni slow-wave 23:55 20:14 2:41
spanek

Prvni REM spanek 00:55 21:16 559

ZacCatek 21:21 1731 3150
melatoninu
Teplotni minimum  03:35 23.22 4:13

Tau (1)=23.3h

K.L. Toh ..... L.J. Ptacek, J.-H. Fu
Science 291, 1040 — 1043, 2001

Chromosom 2q
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mutace v hPer 2




FOTORECEPTORY

FOTOPIGMENT

VIDENI X

TyCinky a Cipky
Vv retine
Rodopsin
Optické nervy

Zrakova kura

SYNCHRONIZACE

Gangliové bunky
Vv retine
Melanopsin
RHT, GHT

SCN; ?



= GLUTAMAT
= CAMP; cGMP; Ca ionty; NO
m C-FOS; pCREB; PER1; PER2




Hierarchie cirkadianniho systemu

SCN
Svétlo
Melatonin
NPY
v
jatra plice  ledviny srdce pankreas

T

Omezeny pfijem potravy

T

Glukokortikoidy



m SYNCHRONIZACE SCN: -
svetlem

= SYNCHRONIZACE
PERIFERIE:

- Z SCN
- potravou

- kortikoidy
- ?




PERIFERNI ORGANY JAKO
HODINY

- Oscilace i v organove kulture

- RuUzné periody a faze

- Pretrvani oscilaci in vitro i po lezi SCN
- Vymizi oscilace in vivo po lézi SCN?

ORGANY JSOU SAMY HODINAMI,
ALE SCN MA FUNKCI KOORDINACNI
A SYNCHRONIZACNI



AZ 10% GENU V ORGANECH
EXPRIMOVANO RYTMICKY:

GENY HODINOVE
GENY BUNECNEHO DELENI
GENY PRO APOPTOZU

GENY SPECIFICKE PRO
ORGANY



Casteéna
hepatektomie
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NADOROVE BUJENI
* PER2 — Bmall/Clock— ¢ Myc
« PER2 —pd3 — apoptoza
« Slaby cirkadianni system



METABOLOCKE PORUCHY -
OBEZITA

-V pfijmu potravy (night eating
syndrom)

-V rovnovaze rytmu leptinu,
ghrelinu, insulinu (napr. pfi
nedostatku spanku)

- Ve ztrate chuti k jidlu (Clock
mutantni mysi)



PORUCHY RYTMICITY

= Volny béeh

m DSPS

m ASPS

m Fragmentace Ccasoveho systéemu
m Poruchy spanku

m ZvétSené riziko nadoru

= Metabolické poruchy




OBIOLOGIE

Molekularni biologie
Neurobiologie
Etologie

Pracovni lekarstvi
Sportovni lékarstvi
Psychologie
Psychiatrie
Neurologie
Onkologie
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The wonder of the world,
the beauty and the power,
the shapes of things,

their colour, lights and shades.

hese | saw.

Look ye also while life lasts.




