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Souvisejici rigorozni otazky
* Chronobiologie

e Spanek a bdéni
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Zakladni charakteristiky spanku

Snizeni reaktivity na vnitrni a vnéjsi podnéty
(snizeni reaktivity je selektivni - napt. kfik ditéte)

Motoricka inhibice

Spanek se vyskytuje cyklicky
(24 hodinovy cyklus)

Spanek lze okamzité ukoncit
(na rozdil od komatu, hibernace a estivace)



Zakladni funkéni stavy mozku
* Bdéni (W)

* NREM spanek
stadia: N1, N2 a N3

e REM spanek (R)
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Hypnogram
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N3
(slow-wave sleep, SWS)
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Polysomnografie (klinicka
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Rizeni vyskytu spanku a bdéni
béhem 24 hodin

e Cirkadianni

 Homeostatické (apetitové)

i Neurologickd klinika a Centrum klinickych neurovéd
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Body temperature

Cirkadianni fizeni spanku a bdéni

Time



Kolisani hladiny melatoninu neni
jediny vystup cirkadianniho
pacemakeru v hypothalamu.

Nc. suprachiasmaticus primo ovlivauje
struktury iniciujici spanek
nc. ventrolateralis supraopticus (VLPO)




Brainstem

Bdéni Spanek
(ARAS)



Hypokretinové/orexinové neurony aktivuji zakladni
jadra ascendentni retikularni soustavy

EM -on neurony
Acetylcholin

PPT LDT)

TMN = tuberomammillarni jadra; VTA = ventralni tegmentalni oblast; LC = locus coeruleus;
PPT = ncl. pedunculopontinus; LDT = ncl. laterodorsal tegmenti.
Espana and Scammell. Sleep 2004;27:811-820.



Starnuti a spanek

Hodiny denné

-1 0 1 10 20 100

Poceti Narozeni smrt
VEK (roky)

Hobson. Sleep and Dreaming. In: Fundamental Neuroscience. 1999.
Roffwarg et al. Science. 1996;152:604.



Spanek a mozek
,Brain is for sleep, sleep is for brain.”

Glymphaticky systém — transport metaboliclych substratt z/do
mozku a od/do neuront

e Spanek zrychluje glymfaticé proudéni

* Spanek snizuje koncentraci beta amyloidu

Spanek podporuje procesy spojené s mozkovou plasticitou
(prukaz vykonnostnimi testy a zaznamenanym dendritickym
pucenim - sprouting)

Neurologickd klinika a Centrum klinickych neurovéd
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Svalovy tonus ve spanku

NREM spanek — mirné snizeni
REM — Uplna atonie (mimo branice, svalu stredousi a mm.
cricoarytenoidales)
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Porucha svalové atonie v REM spanku

Neurologicka klinika a Centrum klinickych neurovéd

vl : Universita Karlova v Praze, 1. |ékafska fakulta a VSeobecna fakultni nemocnice v Praze
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Porucha svalové atonie v REM spanku

Symptom/projev: Uskutecnovani snu
Zvireci model: Jouvetova kocka

Abnormita mozku:  Léze v oblasti nc. coeruleus (1965)
nc. sublaterodorsalis
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Paradoxni (REM) spanek

Spanek s REMs popsali Aserinski a
Kleitman 1953, jako samostatny stav jej
identifikoval M. Jouvet 1956

Kompletni atonie kosterniho svalstva
spojena paradoxné s aktivaci kortexu a
REMs

Jouvet M, Michel F, Courjon J.

C R Seances Soc Biol Fil, 1959

SECONDS .
----- eKdrs d d vSEoueLd 1akuiLii iemocnice v Praze
NEUROLOGICKA KLINIKA



Zahajeni a pokracovani paradoxniho
spanku

Oblast mozku nezbytna pro zahajeni a pokracovani
paradoxniho spanku:

Kmen

Paradoxni spanek startuje u kocek dorsalni ¢ast nucleus
pontis oralis et caudalis

Jouvet M. Arch Ital Biol 1962;100:125-206.

ﬁ Neurologickd klinika a Centrum klinickych neurovéd
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SEANCE DU 15 MARs 1965. 895

du potassium qui devrait étre en corrélation étroite et négative avec
Paugmentation de 'acidité, pourrait étre masquée au début par le pic
contemporain de Pinitiation de la:sécrétion gastrique.

(Unité de Recherches de Physicopathologie digestive, INSERM,
Pavillon H, Hépital Edouard-Herriot et Clinique Médicale A
[Directeur : M. M. Levrat], Lyon).,

CR Soc Biol 1965;159: 895-899

Neurophysiologie.

Locus coeruleus et sommeil paradoxal,

par M. Jouver et F. DELORME.

La coagulation extensive d’une zone de la formation réticulée (F.R.)
pontique, située au niveau de la partie postérieure du noyau reticu-
laris pontis oralis (R.P.0.) et antérieure du noyau reticularis pontis
caudalis (R.P.C.) supprime ’abolition périodique du tonus musculaire
au cours du sommeil comportemental : il n’apparait plus alors de
périodes de sommeil paradoxal caractérisé par une activité rapide,
alors que 1’éveil et le sommeil sont normaux (17). Les structures res-
ponsables cependant sont encore a délimiter avec plus de précision
au moyen de coagulation limitée du tegmentum pentique. Les résul-
tats que nous résumons‘ici ont été obtenus chez 35 chats chroniques.
I1s aboutissent & la conclusion que les noyaux locus coeruleus semblent
étre responsables de Pinhibition totale du tonus musculaire au cours
du sommeil paradoxal. Les animaux porteurs d’électrodes chronique-
ment implantées étaient enregistrés de facon continue pendant une
semaine avant Pintervention. Les coagulations étaient effectuées soit
en un soit en deux temps sous anesthésie légére au nembutal. Les ani-
maux étaient ensuite enregistrés de facon continue. Dans le cas ou le
sommeil paradoxal (S.P.) n’était pas rétabli, les enregistrements furent
parfois effectués sans interruption pendant plus d’un mois. Les con-
troles histologiques ont été effectués par les méthodes de Nissl et de

Loyez.
Résultats., — A. LESION SANS EFFET NOTABLE SUR LE SOMMEIL PARA-
DOXAL. — L’ablation totale du cervelet, du lobe antérieur du cervelet,

la coagulation des noyaux dentelés n’empéchent pas I'apparition du
sommeil paradoxal.

La destruction des noyaux du raphé (dorsalis et pontis) des noyaux
dorsal et ventral de Gudden, des deux tiers médians des noyaux R.P.O.
et R.P.C. (jusqu’a une largeur de 2 mm de la ligne médiane), du noyau

(1*) M. Jouvet et D. Mounier, C. R. Soc. Biol., 1960, t. 154, p. 2301.



Paradoxical (REM) sleep e i
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Sleep

9(2):293-308, Raven Press, New York
© 1986, Association of Professional Sleep Societies

Chronic Behavioral Disorders of Human REM

Minnesota Regional Sleep Disorders Center, Hennepin County Medical Center, University of

Sleep: A New Category of Parasomnia

Carlos H. Schenck, Scott R. Bundlie, Milton G. Ettinger, and
Mark W. Mahowald

Minnesota, Minneapolis, Minnesota, U.S.A.

Summary: Four men, aged 67-72 years, had 4-month to 6-year histories of
injuring themselves or their spouses with aggressive behaviors during sleep,
often during attempted dream enactment. A 60-year-old woman had disruptive
though nonviolent sleep and dream behaviors. Polysomnography did not de-
tect seizures but did document REM sleep pathology with variable loss of chin
atonia, extraordinarily increased limb-twitch activity, and increased REM oc-
ular activity and density. A broad range of REM sleep behaviors was recorded
on videotape, including stereotypical hand motions, reaching and searching
gestures, punches, kicks, and verified dream movements. Stage 3—4 slow
wave sleep was elevated for age in all patients. NREM sleep was devoid of
harmful behaviors, although three men had periodic myoclonus. There was no
associated psychiatric disorder, whereas serious neurologic disorder was
closely associated in four cases: olivo-ponto-cerebellar degeneration, Guillain-
Barré syndrome, subarachnoid hemorrhage, and an atypical dementia. Two
patients had immediate and lasting sleep behavioral suppression induced by
clonazepam, and another patient had the same response with desipramine. All
instances of drug discontinuation prompted immediate relapse. In four cases
there was associated dream hyperactivity, which resolved with behavioral

1986



Delayed emergence of a parkinsonian
disorder in 38% of 29 older men initially
diagnosed with idiopathic rapid eye
movement sleep behavior disorder

Carlos H. Schenck, MD; Scott R. Bundlie, MD; and Mark W. Mahowald, MD

Article abstract—We report longitudinal data on a group of 29 male patients 50 years of age or older who were initially
diagnosed as having idiopathic REM sleep behavior disorder (RBD) after extensive polysomnographic and neurologic
evaluations. Thirty-eight percent (11/29) were eventually diagnosed as having a parkinsonian disorder (presumably
Parkinson’s disease) at a mean interval of 3.7 * 1.4 (8D) years after the diagnosis of RBD, and at a mean interval of 12.7
+ 7.3 years after the onset of RBD. To date, only 7% (2/29) of patients have developed any other neurologic disorder. At
the time of RBD diagnosis, data from the RBD group with eventual Parkinson's disease (n = 11) and the current
idiopathic RBD group (n = 16) were indistinguishable, with two exceptions: the RBD—Parkinson’s disease group had a
significantly elevated hourly index of periodic limb movements of non-REM sleep and an elevated REM sleep percentage.
RBD was fully or substantially controlled with nightly clonazepam treatment in 89% (24/27) of patients in both groups.
Thus, RBD can be the heralding manifestation of Parkinson's disease in a substantial subgroup of older male RBD
patients. However, a number of presumed Parkinson’s disease patients may eventually be diagnosed with multiple system
atrophy (striatonigral degeneration subtype). Our findings indicate the importance of serial neurologic evaluations after
RBD is diagnosed and implicate the pedunculopontine nucleus as a likely site of pathology in combined RBD-Parkinson’s
disease, based on experimental and theoretical considerations rather than on autopsy data.

NEUROLOGY 1996;46:388-393



Delayed emergence of a parkinsonian
disorder in 38% of 29 older men initially
diagnosed with idiopathic rapid eye
movement sleep behavior disorder

Carlos H. Schenck, MD; Scott R. Bundlie, MD; and Mark W. Mahowald, MD

Article abstract—We report longitudinal data on a group of 29 male patients 50 years of age or older who were initially

Idiopaticka RBD — prodromalni faze

synukleionopatii

us, ding Mamiestatlon 0l PAarkinsons disease 1n a substantlal Subgroup oi 0
patients. However, a number of presumed Parkinson’s disease patients may eventually be diagnosed with multiple system
atrophy (striatonigral degeneration subtype). Our findings indicate the importance of serial neurologic evaluations after
RBD is diagnosed and implicate the pedunculopontine nucleus as a likely site of pathology in combined RBD-Parkinson’s
disease, based on experimental and theoretical considerations rather than on autopsy data.

NEUROLOGY 1996;46:388-393



Porucha svalové atonie v REM spanku

Symptom/projev: Uskutecnovani snu
Zvireci model: Jouvetova kocka

Abnormita mozku:  Léze v oblasti nc. coeruleus (1965)
nc. sublaterodorsalis

Clovék (nemoc): Porucha chovani v REM spanku —
REM sleep behavior disorder (RBD)

Abnormita mozku: Difusni ztrata neuronu v kmeni mozkovém
(neurodegenerace)

i. Neurologickd klinika a Centrum klinickych neurovéd

: Universita Karlova v Praze, 1. |ékarska fakulta a VSeobecnd fakultni nemocnice v Praze
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Postupné ukladani synukleinu v mozku u PN
(Braak 2002, 2003)

Drive postizena svalova atonie v REM spanku a Cich nez hybnost a kognice.



Olfaction and Color Vision Identify
Impending Neurodegeneration in Rapid
Eye Movement Sleep Behavior Disorder

Ronald B. Postuma, MD, MSc,"? Jean-Francois Gagnon, PhD,%® Mélanie Vendette, BSc,’
Catherine Desjardins, MSc,%? and Jacques Y. Montplaisir, MD, PhD?%3

Results: Out of 64 patients, 62 (97%) participated in annual follow-up. During follow-up, 21 developed disease, and
41 remained disease-free. Out of 21, 16 developed a combination of parkinsonism and dementia, 4 developed
isolated parkinsonism (all with tremor), and 1 developed isolated dementia. Compared to those remaining disease-
free, patients destined to develop disease had worse baseline olfaction (University of Pennsylvania Smell
|dentification Test [UPSIT] = 58.3 = 27.0% age/sex-adjusted normal vs 80.2 = 26.3%; p = 0.003) and color vision
(Farnsworth-Munsell 100-Hue color test [FM-100] errors 153.0 = 82.2% normal vs 120.2 = 26.5%; p = 0.022).
Kaplan-Meier 5-year-disease-free survival in those with normal olfaction was 86.0%, vs 35.4% with impaired olfaction
(p = 0.029). Disease-free survival with normal color vision was 70.3%, vs 26.0% with impaired vision (p = 0.009). Both
olfaction and color vision were reduced as much as 5 years before disease diagnosis, with only slight decline in
preclinical stages.
Interpretation: Olfaction and color vision identify early-stage synuclein-mediated neurodegenerative diseases. In most
cases, abnormalities are measurable at least 5 years before disease onset, and progress slowly in the preclinical stages.
ANN NEUROL 2011;69:811-818
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FIGURE 2: Kaplan-Meier plot of disease risk according to (A) baseline olfaction and (B) color vision testing. For illustration,
values are dichotomized: olfaction is defined as abnormal if UPSIT scores are <80% expected for age and sex, and color vision
is abnormal if total error score is >125% expected. For statistical analysis, baseline olfaction and color vision were tested as
linear variables; olfaction and color vision scores were both significantly associated with risk of developing neurodegenerative
disease (olfaction: p = 0.029; vision: p = 0.009; Cox regression).
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Abstract Patients with idiopathic REM sleep behavior
disorder (1IRBD) are at very high nsk of developing neu-
rodegenerative synucleinopathies, which are disorders with
prominent autonomic dysfunction. Several studies have
documented autonomic dysfunction in iRBD, but large-
scale assessment of autonomic symptoms has never been
systematically performed. Patients with polysomnography-
confirmed 1IRBD (318 cases) and controls (137 healthy
volunteers and 181 sleep center controls with sleep diag-
noses other than RBD) were recruited from 13 neurological
centers in 10 countries from 2008 to 2011. A validated
scale to study the disorders of the autonomic nervous

system in Parkinson’s disease (PD) patients, the SCOPA-
AUT, was administered to all the patients and controls. The
SCOPA-AUT consists of 25 items assessing the following
domains: gastrointestinal, urinary, cardiovascular, thermo-
regulatory, pupillomotor, and sexual dysfunction. Our
results show that compared to control subjects with a
similar overall age and sex distribution, patients with iRBD
experience significantly more problems with gastrointesti-
nal, urinary, and cardiovascular functioning. The most
prominent differences in severity of autonomic symptoms
between our iIRBD patients and controls emerged in the
gastrointestinal domain. Interestingly, it has been reported
that an altered gastrointestinal motility can predate the
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Original Article

Quantitative assessment of motor speech abnormalities in idiopathic
rapid eye movement sleep behaviour disorder

Jan Rusz ***, Jan Hlavni¢ka ?, Tereza Tykalova ¢, Jitka Buskova ®<, Olga Ulmanova ®,
EvZen RaZicka ®, Karel Sonka ®
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Vyvoj synukleinopatie
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Konverze iRBD do synukleionopatie
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Konverze iRBD do synukleionopatie

Postuma et al, Brain 2019

Figure 1- Qverall Qutcome (Kaplan-Meier Survival Curve)

1280 pacientd
Vek: 66.3+8.4, 82.5% muzi

1.0+

0 2 4 6 8 10 12 14
Time (Years)
1280 799 389 258 137 75 29 12

Doba do konverze (median): 2 e
8.0 rok E
Mira konverze: A
5let-31.3% 021
10 let - 60.2%
12 let - 73.5%
Mo. at risk
Roc¢ni mira konverze:
6.3%
-ﬂa Neurologickd klinika a Centrum klinickych neurovéd
vl Universita Karlova v Praze, 1. |ékarska fakulta a VSeobecnd fakultni nemocnice v Praze

NEUROLOGICKA KLINIKA



Prediktory konverze do PN, LBD a MSA

Postuma et al, Brain 2019

1) Kvantifikované testovani pohybu (HR=3.16)

2) Standardizované vysetreni pohybu - UPDRS (HR=3.03)
3) Cich (HR=2.62)

4) MCI — dle neuropsychologického vysetreni (HR=2.37)
5) Erektilni dysfunkce (HR=2.13)

6) Anamnéza poruchy pohybu (HR=2.11)

7) DAT-SPECT (HR=1.98)

8) Neuropsychologické vysetreni + (nezavisle na subj. kognitivni situaci) (HR=1.89)
9) Barevné vidéni (HR=1.69)

10) Zacpa (HR=1.67)

11) REM spanek bez atonie (HR=1.54)

12) Kratké kognitivni testovani (MMSE/MoCA) (HR=1.55)
13) V&k (HR=1.54)

Neurologickd klinika a Centrum klinickych neurovéd

] . Universita Karlova v Praze, 1. [éka¥skd fakulta a Vieobecnd fakultni nemocnice v Praze
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Porucha svalového tonusu pri bdeni

Symptom: Nahla ztrata svalového tonusu/
kataplexie pri bdéni

Clovék - nemoc: narkolepsie

Abnormita mozku: chybéjici hypokretinové neurony
v lateralnim hypothalamu

Zviteci nemoc (pes, kan)/model (mys)

Abnormita mozku: abnormni receptor pro hypokretin 2(mutace)
Hcrt2 knockout model

Neurologickd klinika a Centrum klinickych neurovéd

] . Universita Karlova v Praze, 1. [éka¥skd fakulta a Vieobecnd fakultni nemocnice v Praze
NEUROLOGICKA KLINIKA
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Hypocretin deficiency

Lateral hypothalamic
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brain tissue
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Peyron et al. Nat Med. 2000;6:991.



Dvé formy zarazu v ¢innosti u Hcrt2 knockoutované mysi

Pokles hlavy s naslednym celkovym zhroucenim
Postupny prechod do inaktivity/zdrazu za nepritomnosti stereotypni
pripravy na spanek

A Abrupt arrest B Gradual arrest

— i — S
-

Willie et al. Neuron 2003;38:715-730



Proc zmizi hypokretinové neurony?



Autoimunitni teorie vzniku narkolepsie

e Asociace s HLA

(typical association for autoimmune diseases)
HLA DR2 (Honda et al 1983)

HLA DQB1*0602 + DQA1*0102 (Mignot at al 1994)
HLA DQB1*06:03 — protective (Tafti et al. 2012)

e Zlepseni po IVIG — nékolik nemocnych (Lecendreux, 2003)
Ale

« Z4dné celkové znamky autoimunity

« Z&dné oligoclonalni pruzky v likvoru

* Glioza spiSe neni

a Neurologickd klinika a Centrum klinickych neurovéd
it

- Universita Karlova v Praze, 1. |ékatska fakulta a VSeobecna fakultni nemocnice v Praze
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Abstract The aim of our study was to analyze the distri-
bution of HLA-DQB1 in Czech patients with central
hypersomnias and differences between diagnostic groups
of narcolepsy type 1 (NT1), type 2 (NT2), idiopathic
hypersomnia (IH) and no central hypersomnia subjects (no-
CH). Statistical analysis of DQBI1 genotyping was per-
formed on the cohort of 716 patients (375 men, 341
women) with reported excessive daytime sleepiness.
DQB1#06:02 allele was present in 94% of the NTI
patients. The decrease of DQB1*06:03 allele was also
confirmed. No other DQB1#06 allele nor any other DQB1
allele group was differently distributed in the NT1. In the
cohort of NT2 patients DQB1%06:02 allele was present in
43%. Allele group DQB*05 was detected with a signifi-
cantly higher frequency in this diagnostic unit. Any
differences in presence of DQBI*05 alleles in NT2
patients were not reported so far. The cohort of patients
with IH did not show any difference in allele distribution of
DQB1 alleles/allele groups comparing to healthy controls.
DQB1*#06:02 allele was significantly increased in the no
hypersomnia group. No other DQBI1 allele/allele group had
any difference in distribution in patients comparing to
healthy controls. The different distribution of DQB1%#06:02
and other DQBI alleles/allele groups was detected in
analyzed diagnostic groups. These results indicate that

DQBI contributes to the genetic predisposition to NTI,
NT2, IH and no-CH in different manners.

Keywords Narcolepsy - Idiopathic hypersomnia -
Central hypersomnias - HLA-DQB1

Introduction

Central hypersomnias (CH) are neurological sleep disor-
ders, characterized by periods of excessive daytime
sleepiness (EDS). CH encompasses three main diagnoses:
narcolepsy type 1, narcolepsy type 2, and idiopathic
hypersomnia (IH). Narcolepsy with cataplexy (NC: new
term Narcolepsy type 1: NT1) and narcolepsy without
cataplexy (NwoC; new term Narcolepsy type 2: NT2) are
chronic neurological diseases characterized by EDS which
are divided into two independent entities based on different
etiologies. Narcolepsy itself is a chronic neurological dis-
ease characterized by EDS, and is divided into narcolepsy
with cataplexy (NC; new term Narcolepsy type 1: NT1)
and narcolepsy without cataplexy (NwoC; new term Nar-
colepsy type 2: NT2) based on different etiologies
[international classification of sleep disorders 3rd edition—
1CSD3 (American Academy of Sleep Medicine 2014)].
NT1 occurs as a result of the loss of hypocretin (orexin)

in tha lataral haimathalomne Datean ot ol ANOM



Autoimunitni teorie vzniku narkolepsie

Hypocretinové neurony oznacuji protilatky proti Trib2 (tribbles
homologue 2, protein exprimovany hypokretinovymi neurony)
(Cvetkovic-Lopes et al 2010)

Polymorfisus T-cell receptor-alpha (TCRa) locusu.

TCRa je exprimovan T bunkami a interaguje s HLA vCetné
DQB1*0602.

(Hallmayer et al 2009)

Neurologickd klinika a Centrum klinickych neurovéd

it , Universita Karlova v Praze, 1. IékaFska fakulta a Vieobecna fakultni nemocnice v Praze
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Autoimunitni teorie vzniku narkolepsie

Asociace s infekci nebo ockovanim

e Streptococcus pyogenes (Aran et al 2009)
e Sezonni chripka (Picchioni et al 2007)

* Chripka HIN1 a vakcinace proti HIN1 vakcinou Pandemrix
(vSichi byli HLA DQB1*06:02 +)
(Nohynek et al 2012, Partinen et al 2012, Miller et al 2013)

Neurologickd klinika a Centrum klinickych neurovéd

it , Universita Karlova v Praze, 1. IékaFska fakulta a Vieobecna fakultni nemocnice v Praze
NEUROLOGICKA KLINIKA



Number of new diagnoses of narcolepsy among children and adolescents by year of diagnosis in Finland.

15
30
& 25
1]
o
=
& 20
u'; W<lly
@1 W11-16y
£
Z 10 M17-19y
EEE EE B

2002 2003 2004 2005 2006 2007 2008 2009 2010
Year of diagnosis

Partinen et al 2012



Occurrences of Narcolepsy Onset 35

Cina:

Sezonni profil za¢atkl narkolepsie s deficitem hypokretinu.
Vyjimecny Upik po zimni chripce HIN1 zpozdény o 6 mésicu.
(Ockovano jen 5,6%)
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utoimunitni teorie vzniku narkolepsie

nature

International journal of science

T cells in patients with narcolepsy target
self-antigens of hypocretin neurons

Daniela Latorre, Ulf Kallweit, Eric Armentani, Mathilde Foglierini, Federico Mele, Antonino

Cassotta, Sandra Jovic, David Jarrossay, Johannes Mathis, Francesco Zellini, Burkhard

Becher, Antonio Lanzavecchia, Ramin Khatami, Mauro Manconi, Mehdi Tafti, Claudio L

Bassetti ® & Federica Sallusto &

Nature 562, 63-68 (2018) Download Citation £

Abstract

Narcolepsy is a chronic sleep disorder caused by the loss of neurons

that produce hypocretin. The close association with HLA-DQB1*06:02,

evidence for immune dysregulation and increased incidence upon

influenza vaccination together suggest that this disorder has an

autoimmune origin. However, there is little evidence of autoreactive

lymphocytes in patients with narcolepsy. Here we used sensitive cellular
screens and detected hypocretin-specific CD4* T cells in all 19 patients
that we tested; T cells specific for tribbles homologue 2—another self-
antigen of hypocretin neurons—were found in 8 out of 13 patients.
Autoreactive CD4* T cells were polyclonal, targeted multiple epitopes,
were restricted primarily by HLA-DR and did not cross-react with
influenza antigens. Hypocretin-specific CD8* T cells were also detected
in the blood and cerebrospinal fluid of several patients with narcolepsy.
Autoreactive clonotypes were serially detected in the blood of the
same—and even of different—patients, but not in healthy control
individuals. These findings solidify the autoimmune aetiology of
narcolepsy and provide a basis for rapid diagnosis and treatment of this

disease.

-ﬁlﬁ:l

NEUROLOGICKA KLINIKA

Neurologickd klinika a Centrum klinickych neurovéd

CD4* T bunky specifické pro
hypokretin u vSech testovanych
pacientd

T bunky specifické pro tribbles
homologue 2 (jiny antigen
hypokretinovych neuronu) u
8/13 pacientu.

CD8* T bunky specifické pro
hypokretin — v krvi a likvoru Casti
pacientd.

Universita Karlova v Praze, 1. |ékarska fakulta a VSeobecnd fakultni nemocnice v Praze



Vznik narkolepsie

* Geneticky faktor HLA DQB1*06:02
e Vliv prostredi: Infekce, event. jina zatézova situace

e V.s. autoimunitni mechanizmus

Neurologickd klinika a Centrum klinickych neurovéd

] . Universita Karlova v Praze, 1. [éka¥skd fakulta a Vieobecnd fakultni nemocnice v Praze
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Teplota

* Cirkadianni kolisani — no¢ni minimum

* V REM spanku — reaktivita na zmény vnéjsi teploty snizena
(,,poikilotermie®)
REM spanek trva kratce, proto organizmu nevadi

ﬁ Neurologickd klinika a Centrum klinickych neurovéd
it

- Universita Karlova v Praze, 1. |ékatska fakulta a VSeobecna fakultni nemocnice v Praze
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Krevni tlak

Normalni pokles TK ve spanku (sleep dip) 10 - 20%
REM spanek — kolisani TK spolu s kolisanim tonu sympatiku

Pomér TK noc / den kategorie:
0,8-0,9 dipper (normaini)
0,9-1 nondipper
>1 reversal dipper, riser
<0,8 extreme dipper

Frekvence srdecCni
SniZzena ve spanku.
Vetsi variabilita v REM spanku.



Dychani ve spanku
Metabolické rizeni — oblongata

N1 — nové hranice homeostazy — prechodné se mohou vyskytnou
centralni apnoe

N3 — stabilizace dychani, nzsi frekvence, nizsi dechovy objem,
nizsi citlivost na hyperkapnii a hypoxii

REM spanek — kromé metabolického rizeni se mohou uplatnit
fyzické projevy kortexu

Neurologickd klinika a Centrum klinickych neurovéd

it , Universita Karlova v Praze, 1. IékaFska fakulta a Vieobecna fakultni nemocnice v Praze
NEUROLOGICKA KLINIKA



Probuzeni, probouzeci reakce

Zivot zachranujici reakce

Okamzity prechod ze spanku do plného bdéni (mozek) a
schopnosti akce k feseni situace, ktera probuzeni navodila
(mozek a zbytek téla)

Zprostredkovana sympatikem

i Neurologickd klinika a Centrum klinickych neurovéd
A

: Universita Karlova v Praze, 1. |ékarska fakulta a VSeobecnd fakultni nemocnice v Praze
uuuuuuuuuuuuuuu



Obstrukéni spankova apnoe - OSA
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Ukonceni apnoe

probouzeci reakce s aktivaci sympatiku

(tachykardie,vzestup TK,vzestupu tonusu svalu,atd.)
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OSA: fragmentovany spanek a sekundarni nadmeérna denni spavost
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OSA: fragmentovany spanek a sekundarni nadmeérna denni spavost
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Dusledek:

Nadmerna denni spavost!




Zvysena mortalita u OSA

Kumulativni pravdépodobnost 8letého doziti
Al<20: 0.96 +0.02 (SE)
Al>20:  0.63 +0.17 (p <0.05)

Pri lécbé (po tracheostomii a pri CPAP) jako u Al<20
He et al. 1988

ﬁ Neurologickd klinika a Centrum klinickych neurovéd
] . Universita Karlova v Praze, 1. [éka¥skd fakulta a Vieobecnd fakultni nemocnice v Praze



OSA a hypertense
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Wisconsin Sleep Cohort Study



Smrtelné KV pfihody

Prekonané KV pfihody

Marin et al, Lancet 2005
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Cumulative incidence of
non-fatal CVS events (%)
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Numbers at risk

Controls 264
Snorers 377
Mild OSAH 403
Severe OSAH 235
OSAH with CPAP 372

36 72 108 144
Months

262 259 258

372 361 232

401 392 264

229 221 167

364 361 229
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Yaggi et al, NEJM 2005:

1022 vysetrenych: 697 OSA (AHI>5); 325 kontrol

CMP nebo umrti

adjustovana pravdépodobnost

Probability of Survival

No. at Risk

Controls

Patients with
syndrome

-

umrti
1.0+
0.8
Patients with syndrome
0.6
0.4
0.2
P=0.02 .

0.0: T T T T T 1

0 1 2 3 4 5

Year
325 266 262 228 89 23
697 562 552 465 179 33

w

Probability of Event-free Survival

No. at Risk

Controls

Patients with
syndrome

1.97 (95% interval 1.12-3.48, P=0.01)
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Porucha dychani ve spanku je nezavisle asociovana s
intoleranci glukézy a s inzulinovou resistenci a vede k DM ||

N=2656

Dychani ve spanku

Intolerance glukozy
Odds ratios

95% konfidenéni interval

Normalni 1

Mirna OSA 1.27
RDI 5-15 0.98, 1.64
Stfredni a tézka OSA 1.46
RDI 15 a vice 1.09, 1.97

Sleep Heart Health Study
(Punjabi et al, Am J Epidemiol 2004)




Dusledky obstrukcni spankové apnoe

* Fragmentace spanku, nadmeérna denni
spavost, kognitivni deficit
e Zvysena mortalita

\"4 \'av 4

e Vétsi riziko hypertense, arytmii, ICHS a CMP

e Vetsi riziko metabolickych nemoci (DM,
ateroskleroza)

e Veétsi riziko demence

‘ Neurologicka klinika a Centrum klinickych neurovéd
vl : Universita Karlova v Praze, 1. |ékafska fakulta a VSeobecna fakultni nemocnice v Praze
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Lécba obstrukcnich apnoi

 Redukce hmotnosti
* Spanek na boku
*  Pravidelny rezim a dostatek spanku
*  Ortodonticka protrakce mandibuly
e Chirurgicka |écba — jen kdyz je co operovat, nemocny bez komorbidit!!!
Uvulopalatopharyngoplastika
Tonsilectomie-déti
mandibulomaxilarni advancement
Septoplastika

* CPAP — trvaly pretlak v dychacich cestach ve spanku

Neurologicka klinika a Centrum klinickych neurovéd

[ ]\ Universita Karlova v Praze, 1. Iékafska fakulta a VSeobecna fakultni ne
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Poruchy spanku a bdéeni — skupiny
chorob

* |[nsomnie

e Poruchy dychani souvisejici se spankem
* Hypersomnie (centralni priciny)

e Poruchy cirkadianniho rytmu

* Parasomnie

* Poruchy pohybu souvisejici se spankem

* Poruchy spanku u jinych nemoci

Neurologickd klinika a Centrum klinickych neurovéd

] . Universita Karlova v Praze, 1. [éka¥skd fakulta a Vieobecnd fakultni nemocnice v Praze
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Smery vyzkumu spanku

* Klasicka neurofyziologie
* Imunologie

* Genetika

* Farmakologie

* Popis symptomu, vyvoje nemoci, diagnostické postupy,
biomarkery

e Zobrazovani
* Epidemiologie, kvalita zivota
* Lécba, prevence (dostatek spanku a v primérenou dobu)

Neurologickd klinika a Centrum klinickych neurovéd

] . Universita Karlova v Praze, 1. [éka¥skd fakulta a Vieobecnd fakultni nemocnice v Praze
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