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Biological Rhythms

thml bIOIOg|C| Periodic fluctuations in

physiological functions

Tip1 d1 ritmi:

. Ultradian1 (NREM-REM, Basic
Rest-Activity Cycle,
respirazione) 24 Hour Circadian Rhythm

. Circadiani (CI1clo sonno-veglia) [ b

. Infradiani (ciclo mestruale) ' 1

. Circannuali (ciclo riproduttivo)




Diurnal variation in temperature
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Overlay of Vehicle Accident Data, Performance Errors,
and Circadian Rhythm
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[ RITMI BIOLOGICI
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Kleitman e Richardson nella grotta del Mammuth, nel Kentucky
1938
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Investigation of human circadian rhythms

Controlled environment and procedures
Sleep and EEG recordings

Specialized “circadian” procedures (e.g., constant routine, light-
induced phase shifts)

Acute desynchrony by rapid shift of sleep schedule
Partial or total sleep deprivation

Frequent blood sampling (10-20 minutes)
Pathological states
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Free-running Sleep and Temperature (T,) Rhythms
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BIOLOGICAL PSYCHOLOGY, Fourth Edition, Figure 145




I1 NSC contiene un (& “orologio”

Rimozione
dell'SINC




[l trapianto del NSC = — B
ristabilisce la ——
sincronizzazione dei
ritmi endogeni con gli
Zeitgebers anche se
viene effettuato in
zone diverse del
cervello: un segnale
chimico controlla i
ritmi circadiani




Ciascun neurone del NSC
contiene un ~orologio”
(un ritmo circadiano
individuale e indipendente
di attivita)
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IL CICLO SONNO-VEGLIA E" UNO DEI
RITMI ENDOGENI SINCRONIZZATI
CON L’ALTERNANZA
GIORNO-NOTTE




ORE BODY

~
-

HIGH-FREQUENCY

o

£

TN
mm)

1

ALE

PLASMA
MELATONIN (pe/m!)

A\
J

(°c

ALPHA ACTIVITY (%) TEMPERATUR

¢
.\

UL B

'

|

|

i

— = [

/O - |

|

'
V‘IYY"Y"Y'YY """ l'l‘l!

'

c

L aTa' |

\J‘ul =i |

'

(O
Q

0O 4

ll"l"'

60 4D

R ————

T T Trrr

AR EE LA RS SR Y LELELN L

18 24 6 12
RELATIVE CLOCK TIME (h)

ALERTNESS

core temperature ‘C

~7(
- 6(]
- 5(
_ 4
_3(
_ 20

-1(

TR N NN [N N (O (SO (NN O SO AN [ (TN (O PO AN T CAN A S )

OMNODOT—ANNT —ANDITONDODO— N
——r— NN —

clock time (hours)

WRNSOL. Sur&HE
FIGURE 3. Diagram based on real data of the relationship betw
and rectal temperature during 24 h in a constant routine.

9 18 27
HOURS INTO STUDY

TEMPERATURE




Andamento circadiano della secrezione di melatonina
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Figure 3 Phase relationship between the 24-h sleep propensity and the melatonin rhythms was
determuined by the 7/13 paradigm. TST, total sleep in each 7 min sleep “attempt.” The individual
data were synchromzed to the time of onset of melatonin seceretion (0), and then averaged across
all subjects (N = 5). The 1.5-2 h lag between the onset of melatonin secretion and the opening
of the sleep gate was replicated in 3 independent expennments (reproduced by permission from
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TABLE 5 | Circadian Rhythm Sleep-Wake Disorders

Disorder

Delayed sleep-wake phase disorder

Advanced sleep-wake phase disorder

La sola esistenza di una Irregular sleep-wake rhythm disorder
classe di disturbi unificata Non-24-h sleep-wake rhythm disorder
dalla desincronizzazione o S R
circadiana, come T —
. elemento . Circadian sleep-wake disorder not otherwise specified
eziopatogenetico,

conferma l’aspetto
basilare della regolazione
circadiana sul sonno
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Are you a lark or an owl?
Are you getting enough sleep?
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Livelli di attivita dei diversi cronotipi
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