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Circadian physiological variations
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Aschoff & Wever, Naturwissenschaften, 1962
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Circadian clock, melatonin, light

Dubocovich, 2010
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• „Zeitgeber“: evening: phase
delays; morning: phase advances

• Alerting properties

• Mood enhancing

• Melatonin suppression
• Cortisol suppression

• Sleep latency ?Y
• Slow-wave activity ?8

• „Zeitgeber“: evening: phase
advances; morning: phase delays

• Soporific properties

• No effects (exception: agomelatine)

• Melatonin increase
• -

• Sleep latency ?B
• Sleep spindle activity during daytime

sleep ?£

Light versus Melatonin
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Endogenous circadian rhythm/Clock genes

Czeisler, Science 1999

Median 	≈ 24.2 hours
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Sleep-wake regulation
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Circadian disorders: Classification

• Delayed sleep phase syndrome
• Advanced sleep phase syndrome
• Non 24-hour sleep-wake type

• Shift work sleep disorder
• Jet lag syndrome
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Circadian disorders: Clinical features

• Insomnia
• Excessive daytime sleepiness

• Gastrointestinal symptoms
• Other somatic symptoms (headache,...)
• Accidents
• Impairment of social, occupational functioning
• Increased cardiovascular risk (?)
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Circadian disorders: Etiopathogenesis

• Alteration of circadian clock
• Misalignment (circadian clock vs timing of sleep)

• Genetic factors
• Psychological factors
• Environmental factors
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Circadian disorders: Diagnosis

• Sleep diaries
• Actigraphy
• Saliva melatonin measurements (DLMO)
• Genetics
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N.P., 44y (Nr. 1220)
normal subject

N.N., 34y (Nr. 1646)
shift-worker

R.S., 24y (Nr. 1170)
delayed sleep phase
syndrome
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Circadian disorders: Treatment

• Bright light
• Melatonin
• Sleep hygiene
• Behavioral interventions
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Light and Melatonin as Zeitgeber
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Delayed sleep phase syndrome
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Advanced sleep phase
syndrome
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Neurology and circadian biology

• Restless legs syndrome
• Stroke
• Epilepsy
• Parkinson
• Aging/dementia
• Others (headache, spinal cord disorders, syncope,...)
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RLS and circadian biology

Circadian distribution
of symptoms

No evidence for circadian
disturbances

Trenkwalder, Ann Neurol 2004
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Clavadetscher, JSR 2002

Circadian parameters in RLS
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Stroke and circadian biology

Circadian distribution
of stroke onset
Marler, Stroke 1989
Muller, NEJM 1985

Sleep-wake inversion
in acute stroke
Bassetti, Hdb Neurol 2011

Shift work and stroke
risk
Brown, Am J Epidemiol 2009
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PNAS, 2010
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F.M., 54y

Bassetti, Stroke 2006

Predictors of sleep disordered
breathing in stroke patients
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Epilepsy and circadian biology

Circadian distribution
of seizures
Loddenkemper, Neurology 2011

Chronopharmacotherapy
Ramgopal, Curr Neurol Neurosci Rep 2013

Melatonin/bright light
for febrile seizures, epilepsy
Sanchez-Barcelo, Int J Pediatr 2011
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Loddenkemper, Neurology 2011

Circadian distribution of
pediatric seizures
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Ramgopal, Curr Neurol Neurosci Rep 2013

Chronopharmacology

high carbamazepin evening dose
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Parkinson and circadian biology

Phase advance
Bordet, Clin Pharmacol 2003
Videnovic, Exper Neurol 2012

Sleep benefit
Bateman, JNNP 1999
Högl, Neurology 1998

and Parkin/PINK1 mutations
Wiley, Mov Dis 2004
Bonifati, Neurology 2005

Melatonin treatment
of RBD
Boeve, Sleep med 2003

Bright light for
motor/non motor
disturbances
Willis, Chronobiol Int 2007
Paus, Mov Dis 2007
Terman, Sleep Med Rev 2007
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Bateman, JNNP 1999

Sleep benefit in Parkinson
disease
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Dementia and circadian biology

Aging/dementia associated
with decreased SCN activity
and melatonin deficienvy
Garfinkel, Lancet 1995
Volicer, Am J Psychiat 2001
Hu, PNAS 2009

Sundowning/cognition
improved by bright light
Lujpen, Rev Neurosci 2003
Riemersma-van der Lek, JAMA 2008

Hu, PNAS 2009

http://www.go2pdf.com


Volicer, Am J Psychiat 2001

Sundowning and dementia
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JAMA 2008
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Van Someren, 2002
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Light and sleep-wake rhythms in elderly homes
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Free runnning cycle and hypothalamic lesion

Bloch, JNNP 2005Resynchronisation via social zeitgeber

	= 22.5 Std.
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Sleep-wake arrhythmia after SCN lesion
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Plasma Melatonin
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Free-running sleep-wake cyclus

Ta
ge
in
de
rH
öh
le

1

10

20

30

40

50

8 16 24 8 16 24 8 16
Uhrzeit

	 = 24.5 Std.

Siffre, Hors du Temps, 1964
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Circadian clock
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Activation of the SCN and LC
during the wake-maintenance

zone in the evening

Schmidt, Science 2009

Morning Types
Evening Types
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Schlaf Nickerchen

Blindness
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Aging and altered circadian rhythm
(decreased amplitude, earlier/advanced phase)

Bliwise, Normal Aging, In: Principles and Practice of Sleep Medicine, 2000

old

young

neuronal cell loss SCN
loss of zeitgebers
daytime napping

SCN= suprachiasmatic nucleus
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