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Fisiologia del sonno

Carley & Farabi Diabetes Spectr 2016
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Fisiologia del sonno
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theta waves
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Carley & Farabi Diabetes Spectr 2016



{uu« N el

et Dt Rk
!’: *1:%‘ r%‘ v

SOCIETA ITAUANA
DI GERONTOLOGIA
E GERIATRIA

o
»
L))
‘J
»

I O

|+

=N ni
5

-
\
-
T
- 4
& <
4%
.“
-~
]
-~
'
-
9

ot L
100 L -

eI W W
WO LD L

-
3
N\

>

)
-
)
\
4
»

c‘/3°°.ﬂln- L

{
m
.
m
m
)

Buchsbaum Life Sci 1989



A%yl & «l{fg‘% fj; %
A é:»

CONGRESSO NAZIONALE

LA LONGEVITA DECLINATA AL FEMMINILE

BEFORE SLEEPF DEPRIUATION

Sleep, 14(2):155-162
@ 1991 Association of Professional Sleep Societies

The Effect of Sleep Deprivation on Cerebral
Glucose Metabolic Rate in Normal Humans

SOTER SAED SEIREUNTIEN Assessed with Positron Emission Tomography

*Joseph C. Wu, fJ. C. Gillin, *Monte S. Buchsbaum,
*Tamara Hershey, *Erin Hazlett, *Nancy Sicotte,
and *William E. Bunney, Jr.

41 . 1 710D min
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Variazioni del sonno con l'eta’

Total sleep time
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Ohayon MM Sleep 2004
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— International Classification of Sleep Disorders

) Chronic insommia disorder
Insomnia

Short-term insomnia disorder Circadian rhythm

—  sleep-wake )
Sleep-related | Central sleep apnea syndrome disorders Delayed sleep-wake phase disorder

—— breathing ~ Sleep-related hypoventilation syndrome
disorders | OSA disorders

Irregular sleep-wake rhythm disorder

Sleep-related | Restless legs syndrome
Central Narcolepsy —— movement Periodic limb movement disorder
——  disorders of Idiopathic hypersomnia disorders Sleep-related bruxism
hypersomnolence | Insufficient sleep syndrome

Confusional arousals
Sleep terrors

REM sleep behavior disorder
Mightmare disorder

NREM-related parasomnias {
Parasomnias

REM-related parasomnias -[

Ibanez V Peerd. 2018
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Sleep Disturbances
among Older Adults
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Gamaldo AA Front Aging Neurosci 2016
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Study

insomnia

Osorio etal., 2011 [16]

Benedict et al., 2015 [35)

Yaffe etal., 2015 [15]

Subtotal (l-squared =57.4%, p = 0.096)

SDB

Chang etal., 2013 [14]

Virta et al., 2013 [33]

Yaffe etal., 2015 [15]

Subtotal (l-squared =0.0%, p=0.729)

other

Lin et al., 2015 [36] (SRMD)

Lim etal., 2013 [32] (sleep fragmentation)
Hahn et al., 2014 [34] (sleep pattem change)
Lobo et al., 2008 [29] (non-specific)

Virta et al., 2013 [33] (non-specific)

Yaffe etal., 2015 [15] (non-specific)

Subtotal (I-squared =85.8%, p =0.000)

Overall (l-squared =73.4%, p = 0.000)

NOTE: Weights are from random effects analysis
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RR (95% Cl)

3.32(1.33,8.28)
1.51 (1.01, 2.25)
1.26 (1.08, 1.47)
1.51 (1.06, 2.14)

2.40 (043, 1342)
1.17 0.71,1.91)
1.20 (1.01, 1.42)
1.20 (1.03, 1.41)

5.77 (2.01,6.13)
1.22 (1.03, 1.44)
1.86 (1.00, 3.47)
2.81 (1.30, 6.08)
1.14 (061, 2.15)
1.19 (1.0, 1.34)
1.76 (1.25, 2.48)

1.49 (1.25,1.78)

ECLIN

-

FEMMINILE

Study

insomnia

Elwood et al., 2011 [18]

Benedict et al., 2015 [35]

Yaffe etal., 2015 [15]

Subtotal (I-squared = 0.0%, p = 0.908)

sSDB

Elwood et al., 2011 [18] (snoring)
Elwood et al., 2011 [18] (sleep apnea)
Chang etal., 2013 [14]

Yaffe etal., 2015 [15]

Subtotal (I-squared = 0.0%, p =0.451)

other

Elwood et al., 2011 [18] (EDS)

Elwood et al., 2011 [18] (SRMD)

Lin et al., 2015 [36] (SRMD)

Yaffe et al., 2015 [15] (non-specific)
Subtotal (l-squared = 88.4%, p = 0.000)

Overall (I-squared = 66.3%, p =0.001)

NOTE: Weights are from random effects analysis

s

RISCHIO DI vVaD

RR (95% Cl)

1.34 (0.42, 4.24)
1.23 (0.69, 2.20)
1.11 (0.92, 1.36)
1.13 (0.94, 1.35)

1.19 (0.54, 2.65)

1.80(0.72,4.54)

1.18 (0.99, 1.42)

l—r—— 1.93 (1.00, 3.77)
I

—e—1

<

1.23 (1.04, 1.46)

- 2.65(1.12,6.29)

- 1.87 (0.80, 4.37)

e 481(2.11,6.76)

1.15(1.00, 1.31)

1.47 (1.19, 1.82)
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Shi L Sleep Med Rev 2018
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Quali possono essere i correlats neuroblolog|C| dell'associazione
tra disturbi del sonno e deficit cognitivo?

!

NEUROIMAGING

STRUTTURALE FUNZIONALE
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Qualita’ del sonno ed atrofia cerebrale
Self-reported global sleep quality Objectively reported sleep fragmentation
B
4

-0.5SD

o & B &

Superior Inferior

p<0.05 HEmmm— p<0.001

+0.5SD

Cortical volume within cluster (z score)

PSQI score

S ‘ e

Sexton CE Neurology 2014 Lim AS Sleep 2016




SOCIETA ITALANA
DI GERONTOLOGIA
E GERIATRIA

¢ j Sk - g :
JO I PATERY .
CONGRESSO NAZIOALE 3’- EG A ‘L

Y
)

LA LONGEVITA DECLINATA AL FEMMINILE

s e~

SDB ed mtegrlta strutturale cerebrale

-

3 2 4 .0 14 2 8§
Hypoxemia component

Left rostral middle frontal
thickness (mm)

Shi Y Scientific Reports 2017 Baril AA Am J Respir Crit Care Med 2017
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Metabolismo cerebrale nel dlsturbl del sSONNO

Cognitively unimpaired elderly subjects

* 2 ,_ Sleep fragmentation
a 0 )IO 40 6‘0

SF intensity

£
L]
©
a
o
S
@
=
@
"
S

FDG-PET

A. Pre-CPAP OSA < Controls

Obstructive sleep apnea

Andre C Alzheimer’s & Dementia 2019 Kim SJ Sleep medicine 2017
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The brain may clean out
Alzheimer’s plaques during
sleep

If sleep deprivation puts garbage removal on the fritz, the memory-robbing
disease may develop




SOCIETA TALANA o | iV £\ NUNG /N
DI GERONTOLOGIA . SIEN vy &0 | &35 1w

E GERIATRIA o T . E . ey - -
LA LONGEVITA DECLINATA AL FEMMINILE

OSleep

B DOAwake

0umr- 100

Sleep Drives Metabolite Clearance

C
=)
o
()]
§ 80
from the Adult Brain 8 oo
100 um *
Lulu Xie,™* Hongyi Kang,** Qiwu Xu,* Michael ]. Chen,* Yonghong Liao,* 40
Meenakshisundaram Thiyagarajan,* John O'Donnell,* Daniel ]. Christensen,* Charles Nicholson,? 2
Jeffrey ). Iliff,* Takahiro Takano,* Rashid Deane,® Maiken Nedergaard’t | - 20
8
200 um 0%
Time (min)
A
<1907, Awake ~ 0.08-
& | Sleep c
e 75" KX E 0.064 ‘ T Natural sleep or anesthesia are associated with a 60%
2 50} L 1 Increase in the interstitial space, resulting in a striking
E © 0-04 increase in convective exchange of cerebrospinal fluid with
T o5 | “\ S 0024 [ interstitial fluid. In turn, convective fluxes of interstitial fluid
F;f LT E increased the rate of B-amyloid clearance during sleep
- ﬂ T T T 1 D
0 60 120 180 240 Awake 5|eep Ko
Time (min)

Xie L Science 2013
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AP deposition (SUVr)

60

Mean sleep latency
(minutes)

Branger P Neurobiol Aging 2016
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Jackson ML J Alz Dis 2020
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B 1-2 Hz SWA

C 2-3 HzSWA

b,

Accumulo di tau e disturbi del

D 3-4 Hz sSwA

sS0Nno

We found that NREM slow
wave activity (SWA) showed
an inverse relationship with
AD pathology, particularly
tauopathy, and that this
association was most
evident at the Ilowest
frequencies of NREM SWA

Lucey BP Sci Transl Med 2019
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Prevalenza di disturbi del sSONNo In una
popolazione di MCI

Pearson’s r= 0.58

p<.001
43 soggetti, 18 M 25 F

Eta’ media 73 (x 8)

Disturbi del sonno riportati mediante
NPl e PSQI

NPI sleep

13/43 (30%) ha un NPI (sleep) >0
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- NPI sleep -ve NPI sleep +ve

Age 75.9 (7.1) 65.8 (8.1) * Ongoing:
Sex (M) e 3 - MTA scale
- Fazekas scale
MMSE 27.7 (2.4) 27 (3.1)
Imm recall (Rey) 25.3 (11.0) 29.6 (8.5) Fasakas scala
Del recall (Rey) 4.0 (3.4) 5.8 (2.5) "
Trail A 85.1 (48.0) 75.9 (42.5)
Trail B 128.2 (60.8) 138.1 (66.4)
CDT 7.2 (2.2) 6.6 (3.2)
HAM-A 2.7 (4.2) 9.5 (7.8) *
HAM-D 4.1 (3.7) 11.3 (6.2) *
Hypertension 54% 18%
Diabetes 15% 6%

Dyslipidemia 30% 15% * p<.05
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scientific reports

W) Check for updates

White matter tract-specific
alterations in patients with primary
restless legs syndrome

Hea Ree Park'’, Hye Ryun Kim®’, Seunghwan Oh? Joon-Kyung Seong®*** &
EunYeon Joo® A. Corticospinal tract ~ B. Anterior thalamic C. Cingulum D. Inferior fronto-occipital

radiations fasciculus

Medial view Superior view Medial view Superior view

Left E Right Left Right
e L ) &

»

.

Lateral view Lateral view Lateral view Medial view
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SLEEP-RELATED
BRAIN ALTERATIONS
IN AGEING

FRONTAL LOBE (PFC):
* Volume & metabolism = SWS, SDB, SF
ERYISCRIORD /' WAKEFULNESS
TEMPORAL LOBE (MTL) : (A & tau release)
* Yolume = SDB
* Metabolism = SF, SDB

— +
PARIETAL LOBE (PCC & PRECUNEUS):
» Volume = SWS, SDB \ SLEEP

* Amyloid & metabolism = SDB

(Metabolites clearance)
» Global amyloid levels - SWsS, SDB, SD, SF
+ Global tau levels - S\WVS, REM-S, SDB, SD, SF

| !

/" COGNITIVE DECLINE AND DEMENTIA RISK

Andre C Ageing Res Rev 2021
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Early life
Percentage reduction in dementia prevalence
if this risk factor is eliminated
Less education

Hearing loss

Traumatic brain injury
Midlife
The Lancet Commissions

Dementia prevention, intervention, and care: 2020 report of @™ ®

/A° RS the Lancet Commission
” Social isolation Later life Gill Livingston, Jonathan Huntley, Andrew Sommerlad, David Ames, Clive Ballard, Sube Banerjee, Carol Brayne, Alistair Burns,
Jiska Cohen-Mansfield, Claudia Cooper, Sergi G Costafreda, Amit Dias, Nick Fox, Laura N Gitlin, Robert Howard, Helen C Kales, Mika Kivimiki,
' Physical inactivity Eric B Larson, Adesola Ogunniyi, Vasiliki Orgeta, Karen Ritchie, Kenneth Rockwood, Elizabeth L Sampson, Quincy Samus, Lon S Schneider,
Geir Selbaek, Linda Teri, Naaheed Mukadam

Air pollution
d Diabetes

Livingoston G Lancet 2020
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Conclusioni

» 1l sonno e’ uno stato fisiologico durante il quale avviene la rimozione di prodotti del metabolismo
cerebrale

» La prevalenza dei disturbi del sonno aumenta con l'eta’

» Numerosi studi che hanno impiegato tecniche di neuroimaging hanno dimostrato che i disturbi del
sonno negli adulti e negli anziani si associano a ridotto volume corticale, aumentata deposizione di
amiloide e tau

» Tali alterazioni potrebbero spiegare il rischio aumentato di demenza nei disturbi del sonno

» Studi longitudinali saranno in grado di chiarire I'eventuale ruolo causa-effetto nell’associazione tra
disturbi del sonno e deficit cognitivo
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