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| ntroduction of Chronobiology

QO Study of biological time in relation with cyclic rotation of the earth in it’s axis
which is completed within 24 hrs.

Biological rhythm varies from milliseconds in ocular field potential to years

U Circadian rhythm is the most extensively studied and best understood biological
rhythm.

U Chronobiology comes from the ancient Greek (chrénos, meaning "time"),
and biology, which means “the study, or science, of life”

1918 J.S. Szymanski Showed that animals are capable of
maintaining 24-hour activity patterns in the
absence of external cues such as light and
changes in temperature

1959 Franz Halberg Coined the term “Circadian”
(University of Minnesota-Father of A
American Chronobiology)

-y

20th Auguste Forel, Oskar Wahl Circadian rhythms were noticed in the
Century rhythmic feeding times of bees

1967 Erwin Bunning Described physiological clock in plant
1970s Ron Konopka, Seymour Benzer Isolated the first clock mutant in

circadian clock

' Drosophila and mapped the “period" gene,
i 3 the first discovered genetic component of a

1994 Joseph Takahasi Discovered the first mammalian 'clock gene'
(CLOCK) using mice
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Biorytmy - definice:

B Cyklicke, pravidelné funkéni kolisani
fyziologického funk¢niho stavu organismu

Kritéria:
B Pretrvava v konstantnich podminkach

B Muze byt ,resetovan”, zmenén a rizen
vhejsimi viivy

MUNI
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Zakladni pojmy

Term Definition

Melatonin A hormone produced rhythmically in vertebrates by the pineal gland, a
pea sized organ at the center of the human brain.

Nocturnal activity Activity performed mainly at night

Oscillator Internal and therefore unseen, or endogenous oscillator (the biological
clock ) that produces an overt measurable biological rhythm in the
organism.

Period The length of one complete cycle of a rhythm

Phase A particular reference point in the cycle of a rhythm, e.g. the daily onset

of locomotor activity, or the light-to-dark transition in a zeitgeber cycle.

Phase shift Shift in a biological rhythm along its time axis so whilst the period
remains the same the time at which the rhythm occurs changes

Zeitgeber Periodic environmental signal that entrains some biological rhythm, for
“time giver” example a natural or artificial day-night cycle for a circadian rhythm

mUNI
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Parametry biorytmu

B Deélka periody
H Pr 0béh, tvar (nemusi byt pravidelna sinusovka)
B Amplituda

B Fazovy posun

DENNY
DOBR
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/ Zakladni rozdéleni biorytmt — dle délky periody

/o
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Circadian rhythms

L Latin word circa means about and dies means days, which has the periodicity of one
day.

L Such rhythms persist in the absence of time cues

O self sustained biological rhythms characterized by a free-running period of about 24
hours (circa diem)

U Circadian rhythm may be
“* Diurnal: organisms active during daytime
%* MNocturnal: organisms active in the night
“* Crepuscular: animals primarily active during the dawn and dusk hours
(ex: white-tailed deer, some bats)
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Vztah mezi variabilitou prostredi, homeostazou a rytmicitou

VNEJEI RYTMICITA
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“Zeitgeber” (time givers)

“entrain” clock

Light

Master clock: SCN
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10 Pavod cirkadiannich biorytmi

Cirkadianni rytmy = fylogeneticka adaptace na stridani dne a noci

Razné typy denniho usporadani aktivity a odpocCinku (spanku) dle ¢asti dne,
kdy jsou zvirata aktivni:

(= denni) (= noéni)

diurnal nocturnal

EE: - (ETET

matutinal vespertine

(= ranni) (= vecerni)

crepuscular

(= za soumraku, soumracna zvirata)
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11 Barevna teplota
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12 Melatonin
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Vnitrni desynchronizace
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14 Kde se s cirkadiannimi rytmy setkavame (potykame)

nejcasteji

Letni cas

Jet lag

o
O
B Seasonal affective disorders, zimni deprese
B Poruchy spanku

O

Usporadani pracovni doby, rezim prace a
odpocinku

B Sménna a nocni prace

B /ndividualni rozdily — ranni a vecerni typy

B Interpretace klinickych mereni (napt tél.teplota)

MUNI
MED
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15 Poruchy cirkadiannich rytm

Jet lag nebo rychla zména c¢asového pasma
Tento syndrom se sklada z priznakd, které zahrnuji nadmérnou ospalost a nedostatek
denni bdélosti u lidi, kteri cestuji pres ¢asova pasma.

Porucha spanku pri praci na smeény:
Tato porucha spanku postihuje osoby, které Casto stridaji smeény nebo pracuji v noci.

Syndrom opozdéné spankoveé faze (DSPS - Delayed sleep phase syndrome)
Porucha nacasovani spanku. Lidé s DSPS maiji tendenci usinat velmi pozdé v noci a
maji potize se vcas probudit do prace, do Skoly nebo na spoleCenské akce.
Syndrom pi‘edsunuté spénkové faze (ASPD Advanced sleep phase syndrome)
Porucha, pri niz clovék chodi spat drive a probouzi se drive, nez je zadouci.
Vysledkem ASPD jsou priznaky vecerni ospalosti, chozeni spat drive (napriklad mezi
18. a 21. hodinou) a probouzeni se drive, nez je zadouci (napriklad mezi 1. a 5.
hodinou ranni).

Poruchy spanku plisobené ne-24hodinovym cyklem spanku a bdéni
Porucha, pri které a jedinec ma normalni spankovy rezim, ale Zije 25hodinovym
dnem. V pribéhu ¢asu bude spankovy cyklus osoby ovlivnén nekonzistentni
nespavosti, ktera se objevuje kazdou noc v jinou dobu. Lide nekdy usinaji v pozglqjgj T
dobUd BrEBBUZEji se pozdéji a nékdy usinaji v dfivéjsi dobu a probouzeji se dfivié.F D



Cirkadianni rytmy

12:00 pm

2:00 am
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17 Cirkadianni rytmy

Noon
12:00

High alertness
10:00

Highest testosterone secretion
09:00

Bowel movement likely 08:30

Best coordination
14:30

Fastest reaction time
15:30

Melatonin secretion stops

Greatest cardiovascular efficiency
07:30a

and muscle strength

Sharpest rise 17:00

06:00 = . > 7 ‘ e 7 18:00

18:30Highest blood pressure
19:00 Highest body temperature
Lowest body temperature 04:30

21:00 Melatonin secretion starts

02:00

Deepest sleep 22:30

00:00 Bowel movements suppressed
Midnight
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Prubéh vykonnosti
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19 Jet lag

B Priprava predem — uprava denniho rozvrhu

B Vystavit se ihned a plne mistnimu dennimu

usporadani (zejm. dennimu svetlu)

B Negjit spat po priletu za bileho dne
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20 Pracovni doba - usporadani

B Fixni
B Rotujici (stfidani smén, napf. 3-sménny provoz)
B ,Netradicni® systémy

> Pruzna prac. Doba
>Volna prac doba

B + Jednorazove sluzby (nocni)

Potencialne nepriznivé systemy:
B Nocni
B Rotujici - nepravidelné
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HLAVNI SFERY Neo. OVLIVWEM' Noént’ Prpel
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22 Negativni pusobeni sménné prace

Shiftwork |\

Mismatch of Disturbed socio-
circadian riythms temporal r.atte ns

'
Sleepwake disturbances

: v 1 Social insufficiency

v Behavioural changes
Increased (e g. diet, smoking) | Stress
susceptibity
L]
Internal

desynchmonzation

L

Figure 2: Exposure to unusual light-dark cydes produces diverse pathologies. Schematic
representation of the direct consequences of exposure to unusual light-dark cycles that can be
experienced by people under shift work schedules or exposed to chronic jet-lag. These direct
consequences could be involved in disease etiology. Figure from [1].
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23
Kontraindikace pro sménnou a nocni praci

B Poruchy spanku
B Deprese, Jakékoliv psychické poruchy
B Epilepsie

B Diabetes

B Poruchy zazivani

B Kardiovaskularni onemocnéeni

MUNI
MED



