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Alzheimer kor

A primer, neurodegenerativ eredetii demencia okok

kozul a leggyakoribb

Tunetek: Memoariazavar

Executiv funkcidok zavara

Q!
-

Normal Brain Alzheimers Brain

Apraxia, agnozia

Aphasia

Psziches tunetek: szorongas, depresszio
Inditekszegénység

Alvaszavarok (tobb évvel megel6zik a jellegzetes tuneteket)



Az Alzheimer koér neuropathologiaja

Béta Amiloid depozitumok Tau protein — Neurcfibrillaris ,,tanglet”




Alvas és ébrenlét ciklus valtozasai Alzheimer korban



- Ejszakai agitaltsag (delirium szerii allapot)
- Sundowning
- Alvasfragmentacio
- OA, CA jeleniéte - alvasfragmentacio
(OSAS AD-ban gyakoribb -APOE)
- Poliszomnografias jellegzetesséoek:

Alvasstruktura valtozasok kifeiezetiebbek, mint a normal
korosodas sora

2lébreadések szama, tartama novekszik
- N1 arany emelkedik
- N3csokkenés

- REM arany csokken (normal oregedésben hosszan
stabil!)

- A cirkadian ,,amplitudé” beszikulése
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Alvas, béta amiloid és Alzheimer kor
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Patients with preclinical (centre) a ig ! is disease show a marked increase in amyloid plaques (red and yellow) in the brain.
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Sleep disturbances may be an early sign of neurodegenerative diseases — but could sleep
deficits cause these conditions in the first place?




Kang: egeér, mikrodializis, solubilis béta amiloid szint cirkadian mintazatot mutat
— éber: magas, alvas: alacsony
- alvasdeprivacio: szintje tovabb emelkedett
- plakk képzodés elosegitése
alvaszavar kovetkeztében kialakulhat — elosegiti a késGobiekben AD kialakulasat

SHARE 14600 paciens, 50+
alvaszavarban szenvedo pacienseken AD diagnoézis 2-4 éven belul

Alvaszavar és AD (neurodegeneracio): circulus vitiosus

- 1ormalis alvas kovetkezménye a béta amyloid akkumulacié

- A kialakulo strukturalis karosodasok miatt tovabbi alvas-karosodas

A hattérben lévo alvaszavarok kezelése lassithatja a betegség progresszidjat.



B-Amyloid accumulation in the human brain after one
night of sleep deprivation

Ehsan Shokri-Kojori*', Gene-Jack Wang®", Corinde E. Wiers®, Sukru B. Demiral®, Min Guo?, Sung Won Kim?,
Elsa Lindgren?®, Veronica Ramirez®, Amna Zehra®, Clara Freeman?®, Gregg Miller®, Peter Manza®, Tansha Srivastava®,
Susan De Santi®, Dardo Tomasi®, Helene Benveniste®, and Nora D. Volkow®'

*Laboratory of Neuroimaging, National Institute on Alcohol Abuse and Alcoholism, National Institutes of Health, Bethesda, MD 20892; bPiramal Pharma
Inc., Boston, MA 02108; and “Department of Anesthesiology, Yale School of Medicine, New Haven, CT 06510

Edited by Michael E. Phelps, University of California, Los Angeles, CA, and approved March 13, 2018 (received for review December 14, 2017)

yre lmmaEy” evi-

S, CO influence AP
achlighthe relevance
tion and as a po-

PET vizsgalat

Hippocampus



Neurodegenerative
SPECIAL REPORT Disease Management

For reprint orders, please contact: reprints@futuremedicine.com

The sleep-wake cycle and Alzheimer’s

disease: what do we know?

Miranda M Lim*"?, Jason R Gerstner’** & David M Holtzman®

AD: multifaktorialis eredet, koztuk mcédosithaté okok is.
Az alvas ébreniét ciklus karosodasanak szerepe Uj iranyzat

Beta amyloid és Tau protein depozitok érintik az alvasszabalyozasban
onios régiokat is (basalis eléagy, locus coeruleus, hypothalamus)

Az alvas valtozasa megeldzi a kognitiv tunetek megjelenését.



Alvas hatasa az AD patoldogiajara:

A ,klasszikus” munka: Kang —egér — mikrodializis — béta amyloid
szint valtozas. Alvasrestrikcio — béta amiloid szint emelkedés

]

Azdbta szamos vizsgalat amasztotta

Human adat: demencia riziké emelkedett alvasi elégtelenség
kovetkeztepe

luman CSF béta amliloid szint valtozas alvas-ébrenlét ciklus fuggo
valtozasa hasonlé, mint egérben (Kang)

PET-tel igazolt amyloid plakkok mellett besziikult diurnalis
variabilitas



A , kapocs”: a glimfatikus rendszer



Alvasvaltozas és béta amiloid osszefuggés
Mechanizmus: Tobb hipotézis

NonREM - csokkent neuronalis aktivitas — protekiiv — alacsony
béta amyloid szint

(egér — extracellularis béta amyliod szint korrelal a neuronok a
aktivitasaval, éberséggel)

,Glia-lymphatic” (paravascular) pathway
Astrocitak szerepe, Immunrendszer szerepe
Terapias kovetkezmeények Megfelel6 alvashigiéné
Fényterapia

Hattérben levo alvaszavarok kezelése
OSAS - CPAP



A Glimfatikus rendszer

Az agynak nincs sajat nyirokér halézata
De: Folyadék homeosztazis fenntartas fontos itt is

Helyette: Glimfatikus rendszer (lliff és mtsai, 2012)
Perivascularis tér

- Kialakitasaban az asztrocitik végtaipai vesznek részt az erek mentén
kialakitva ezt a teiet

- Rajtuk Aguaporin-4 csatornak

Benniik CSF kering
Fciyamatosan keveredik az intersticialis folyadékkal
Aquaporin-4 csatornakon keresztiil
periarteriaolaris, pericapillaris és perivenularis rész

Szabalyozas pillérei: Artérias pulzacié
Légzés (effort)
Autoregulacio



cerebrospinal fluid

astrocyte endfoot
aquaporin

astrocyte endfoot

arteriole

pericyte
perivascular space

perivascular astrocyte
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Miikodése mély NonREM-hez kotott (N3)
De: Alvasfragmentacio hatasa

neurodegenerativ eredet
alvasbetegségek

Funkcio: Karos anyagok eltavolitasa

z alva i ari és idoi hatteret imfatikus r y4 0 mikodéséhez
Az alvas teremti meq a téri és idoi hatt a glimfatik endszer megfelelo mikodéséhe

Téri: Alvas alatt a perivascularis tér és intersticitalis tér 60%-kal novekszik
IdGi: Cirkadian optimalizacié
Nem specifikus Alzheimer korra

FeltehetCen altalanossagban neurodegenerativ folyamatokban, traumas agysérulés
esetén is szerepet jatszik



OSAS és Alzheimer kc



Sleep and Breathing (2024) 28:585-595
https://doi.org/10.1007/511325-023-02934-w

SLEEP BREATHING PHYSIOLOGY AND DISORDERS - REVIEW

Association between sleep apnoea and risk of cognitive impair iy’
and Alzheimer’s disease: a meta-analysis of cohort-based jes

Kognitiv
karosodas

Qiangian Tian' - Jiadong Sun' - Xuemei Li' - Junling Liu' - Hao Zhou' - Jiag - Jle Li’

Author HR (95% ClI) Weight %
. \ Author HR (95% CI) Weight

Tsai (2020) —— 2.17(1.34,351) 520
Lee (2019) — 158 (1.01,2.45) 575
Blackwell (2015) = 0.99(0.80,1.23) 10 ;
Chang (2013) + 1.70 (1.26, 2.31) Tsai (2020) —*— 217 (1.34, 3.51) 11.54
Lutsey (2016) —— 0.99 (0.63, 1. |
Martin (2015) Lee (2019) —'-o— 1.58 (1.01, 2.45) 13.26
Yaffe (2011) Yaffe (2015) — 120(1.01,142)  44.30
Yaffe (2015) !
Sharafkhaneh (2005) Lutsey (2018) ——f— 1.37 (0.82, 2.30) 10.26
Lutsey (2018) l
Osorio (2015) Osorio (2015) —LO— 1.52 (0.95, 2.43) 12.04
Ding (2016) Bubu (2019) —t e 1.22(0.69, 2.16) 8.60
Choe (2022) . [
Agudelo (2022) 1.40(0.89,2.21) 558 Overall (I-squared = 21.4%, p = 0.272) <> 1.39 (1.17, 1.66) 100.00
Bubu (2019) 249(1.62,3.82) 597 .
Overall (I-squared = 71.9%, p = 0.000) 1.52(1.32, 1.74) 100.00

NOTE: Weights are from random effects analysis|
NOTE: Weights are from random effects a
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Journal of Alzheimer’'s Disease 37 (20013) 325-333
O 10.3233/JAD-130419
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Chronic Intermittent Hypoxia/Reoxygenation
Facilitate Amyloid-[3 Generation in Mice

ronikus intermittalé hipoxia!
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Control CIH

Fig. 4. Immunohistochemical staining of intracellular AB in the brain cortex of chronic intermittent hypoxia (CIH) group (A, a—d) and control
group (A, e-h). Higher magnification photomicrographs of (a—d, e-h), respectively (i-l, m—p). Scale bars: 200 pm. A quantitative analysis of
the area of intracellular AB-positive cells shows a significant increase in the CIH group compared to the control group (B).




- stresulation of CBF & metabolism

- Persistent sleep pressure
- Impaired clearance of toxic molecules

-Defective synaptic pruning — Arousal e

Resolutionof apnea

Sleep fragmentation

A

Reoxygenation
v

Neurodegeneration

Baroreflex
Chemoreflex

. Oxidative stress
Altered protein pro

Mpleural pressure
Hypoxia/Hypercapnia

A
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Fig. 1. A working model of how OSA ggsults dege! dental images of a pat -

oblique mid-sagittal view of focal g i0 akd gn upright inhaling position (ri &=L Neuroscience and Biobehavioral Reviews
As a result of structural and functid airway, sleep apnea increases & )

baroreflexes and chemoreflexes. The S th dorsal vagal and cranial nerves acti journal homepage: www.elsevier.com/locata/neubiorey

and associated pathways. Modulation 0 e jatterns and cessation of apnea also induce ¢
sleep fragmentation and oxidative stress s ceftular functions and ONS connectivity.

Review

Can sleep apnea cause Alzheimer's disease? @cmm
Weihong Pan®"*, Abba J. Kastin®

* Bimod-Brain Barrier Group, LSU- Pernington Biomedical Research Center, Baton Rouge, LA 70808, US4
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pii: zsx011 http://dx.doi.org/10.1093/sleep/zsx011

ORIGINAL ARTICLE

Obstructive Sleep Apnea is Associated With Early but Possibl ifiable
Alzheimer’s Disease Biomarkers Changes

Claudio Liguor, MD'; Nicola Biagio Mercuri, MD'#%; Francesca |zzi, PhD'; Andrea Romigi, PhD*; Alberto
Giuseppe Sancesario, MD?; Fabio Placidi, PhD'

'Sleep Medicine Centre, Neurophysiopathology Unit, Department of Systems Medicine, University of Ry ly; *Fondazione Santa Lucia IRCCS, Rome,
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CPAP kezelés befolyasohatja a korlefolyast



CPAP compliance és demencia?

Sleep and Breathing (2024) 28:1165-1172
https://doi.org/10.1007/s11325-024-02995-5

SLEEP BREATHING PHYSIOLOGY AND DISORDERS « ORIGINAL ARTICLE l‘)

Check for
updates

Continuous positive airway pressure compliance in patients with mild
cognitive impairment ‘ s

e ) -2 _ e Variables units), (total effectiy ‘ ctives/Values
Raphaél Briand ' . Thibaud Lebouvier<{: . Lise Lanvin’{2 . Na:

Mélanie Leroy?® - Cécile Chenivesse'*©® . Stéphanie Fry'>© .. haracteristics at T1 Characteristics at T2

53+2.4 (n=>55) 50+2.5 (n=47)

38 (69.1%) (n=>55) 34 (66.7%) (n=41)
age use >4 0% of nights 36 (65.5%) (n="53) 26 (56.5%) (n=41)
AH ts/h) 4453 (n=55) 3.5+4.0 (n=37)

. el = P95e 10.1+2.5 (n=52)
MCl eseten jo a CPAP ajor leaks*, (n=52) 18 (34.6%)

compliance CPAP Tolerance*, (n=50)
e Good 33 (66%)
e Medium 9 (18%)
e Poor 8 (16%)

Results are shown as mean+ standard deviation, or in number (percentage), CPAP: Continuous positive
airway pressure, AHI: Apnoea Hypopnoea Index. P95: average 95th percentile pressure delivered by CPAP,
*P95th and major leaks and tolerance at T2 are not included in the table due to too many missing data




Csak az OSAS?



Study RR (95% C1)

Insamnia
Osodio et al (2011) 33201.33,828)
Yaffe et al (2015) 1.26 {1.08, 1.47)
Benedict et al (2015 1.51 {1.01, 2.25)
Journal of Meurclogy (2024) 271:3782-3793 ) 120131 .
Leasjus et al 2017 1.13 {0.B85, 1.41)
hittps://dol.org/10. 1007 /004 15-024-12380-7 Bask et al (2021) 1.7311.72,1.75)
Lin et al (2023) 1.55{1.07, 1.97)
REVIEW A.] selbask—Tungevag et al (2023) 1,07 (0.71, 1.60)

Subtotal (|l-sguared = B3.0%, p = 0.000) 143 {117, 1.74)

:E-.IJB
Sleep characteristics and risk of Alzheimer’s disease: a systematic i — !
review and meta-analysis of longitudinal studies el ctalzors) e o
sey ot al (2018) 1.16 {0.B8, 1.44)

Eun et al (2014)
Subtotal (|l-sguared

1.5 {1.01, 2.45}

Shichan Wang' - Xiaoting Zheng' - Jingxuan Huang' - Jiyong Liu" - Chunyu Li" - Huifang Shang' R
2.07 {0.BS, 4.80)
1.07 {085, 1.35)
1.22{1.02, 1.45)
¥ 1,18 {1.00, 1.40)
Inszomnia
1,14 {051, 2.15)
0.92 {0.81, 1.05)
Cavailles et al (2022) 0,92 {0.75, 1.12)
S D B Subtotal (I-squared = 0.0%, p = 0.806) 093 (083, 1.03)
non-specific sleep disarders
Lo et al (2008 2,81 11,30, 6.08)
Yaffe e1 al (2015) 119106, 1.34)
Nap p I n g Sung et o 2017) 141113, 1.76)
Dumn et al (3022) 1,55 11,54, 1.55)
Lew et al {2003) 1.201.03,1.39)
Medelec ot al {2033 1,11 {097, 1.26)
Subtotal (|=tquaned = 91 4%, p = (U000) 1.322 1192, 1.57)
E ~ - .
gyp othar
Lim et al [skep fragmantation) {2013) 1,22 11,03, 1,44}
Hahn et al (sleep pattern change) (2014) 1,86 {1.00, 3.47)
Lin et al (SRMD) (2015) | —if 5771201, 613)
R L Pase et al {(REM sleep percentagel {2017) - 0,93 (0,86, 1.00)
Burke et al (nighttime behaviors) (2018) | —— 2.5611.97,3.33)
Li et al (sleep fragmentation) (201E8) - 1,05 {093, 1.20)
Lysen et al (sheep efficiency] (2020) —_— 159116, 217}
Kim et al {restless leg syrdrome] (2023 —:0— 1381111, 1.72)
Alvésfragmentéc'é Subtotal (|-sguaned = 93.5%, p = 0.000) -_— 1.58{1.21, 2.07)
. I
Overall (=squared = 97.1%, p = 0,000 @ 1.2811.21, 1.35)
MOTE: Weights are from random effects analysis :
I




Osszegzés

- Alvasfragmentacio hatasara AD-ben protein akkumulacio

- OSAS-ban az alvasfragmetacios és a hipoxia is

- Akut alvasmegvonas — mikrodializis — intersticialis béta amiloid emelkedés
- OSAS - inermittent hipoxia , béta amyloid szint emeikedés

- Hypoxia-reoxigenacié OSAS-ban — oxidativ stressz — endothel karosodas — vaszkularis
komponens is

- Alvas alatt egy ,,detox” rendszer aktivalodik (Glimfatikus rendszer)
- Alvasfragmetacid esetén a detox rendszer elégtelenul mikodik

- Az alvaszavarok megoldasa j vithatja a kognitiv funkciokat

CNS ,intersticial fluidopathy”
(Taoka és Naganawa, 2021)





