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(Physiology of Sleep)
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o T/ IH(Electroencephalography)
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I =™ (Slow—wave sleep)
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=82+ =] (Sleep-Wake
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system)ct &

JdatMel 2F




37°C |-

36°C

S

[k

10 P.Mm.

6 A.M.

10 P.M.

6 A.M.

",



J2 925 MUBMASEN, NUUNHEIE bS7|0 12K HEoR
N, SRR LIERH S0 TR QU Ak D2YoICt SMEE BR0| I

|
N U=Z2ES MHes AS LIEHHC,




<0
X0
Nl

0
i

0l0

[0 U

LA
]
8]

)

- ARASSZ}

ol

=
o
IA —
op =
=) uJ
ol E
3r O
o 2
M S
3 M|
A

0l0

1O R

ot

A
]
8]

)

- ARASZH

0[]
B
ofl
ar
O

il
ol

oJ
]

Y ]

H| Ef Bl

o)
=



20 2AddE AMANE = A
0 AFER
Ot = &l
- AL UM SWS Kol 9E
JIH @l (caffeine)0fl 2loH XI&HE

- wxl 40 2ol ==




YY)
0000
- AL 0000
<™ E J|B(EEG): 2HD 48 i
10T H|EFT}
(@ 7of Qe mf = OWA‘WMW
(2 ALEH)
-150 F
150

QI mt}

b) HH YS @ = Of
(QEIALEH)

=150

150 [ st

C)etA = = 0

=150 F



It JI=S(EEG): =%

150
2etA+H = 0

=150

150
@d3ctA2H = 0

=180
150

(e)4ctAl = 2 0

=150

150

(f) REM &0 2 0

=180
0

1

1

e}

HE}T}




REM REM REM REM

Zhgef
REM $H
=%

SWS 25|
+d claz

4

AIZE(AD

a7 9.27 #Ho| TS, 8ARe| £ Selof 32 0f2] HAIS A0IE 0
St 24, 12 SWSOllM 45| SWSE ZIRist 2, REM +H2Z TS0t
C}. +30| ALEHA, REM 32 ¢ ZOJX|T & HIsiEICt of2f HE2 +
H & d3HSol HalE LIEHHDE REM 322 S0 [f AE8iss= 7
of Ztd Al #EL= BUiRtE FSstt




Stage of Sleep

o ZA Al LI (waking electroencephalogram, EEG)

e 8~12 Hz%l alpha waves (eye closed) or low—-voltage mixed frequency
(eye open)

o 1EH)| =™ (stage 1)
e alpha activity= AtetAl] 3~7 Hz low-voltage regular activity

Awake - iow voliage - rangom, 1as!

MMWWMMMW e

Jdrowsy - 8 to 12 cps — alpha waves

e W M

Stage 1 - 310 7 cps - thela waves

Theta Waves



Stage of Sleep

e 2% =9 (stage 2)
e sleep spindles, K complex2l =&
e 3 = (stage 3)
o 0.5~2 Hz high-voltage activity (delta waves)Jt & XM 2| 50% 0|2t
e ATt} =™ (stage 4)
delta wavesIt B MOl stagez 121014 cos - sieep spindies and Kecompiexes
3, 4 =HE delta sl

o
o
o WU (REMsleep) WA “HNIP“AWPMPWW ﬁ
e low-voltage, sawtootl
o

random fast activity

Delta Sleep - %2 10 2 cps — deita waves >75 uV

REM Sleep — low volltage —~ random, tast with sawlooth waves



REM & NREM

- =HZ2 S JHAl d2|A dEflz - =L
1) NREM =& (Non-rapid eye movement sleep)
2) REM =% (Rapid eye movement sleep)

HYPNOGRAM

I

1 2 3 4 5 6 7 8
HOURS OF SLEEP

STAGES OF SLEEP
X
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e Stage 1
e Stage 2
e Stage 3
e Stage 4
e REM
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S CH

2) REM =04 &

cf) REM &=)[2] &= . 2= &0, JI&HZE (harcolepsy)
3) 25223 (rapid conjugate eye movement)
SETCZ AN, NREM =BHUHHA= He 2 =

- REM =8 9|
4) 28 & (electromyograph, EMG) A&
: muscle tone2l & X8t 24, body movement(-)

ie) "'muscle atonia”



Functions of Sleep

1. 8|5 J|s= (restorative function)
2. &4 7X9 Jls (homeostatic function)
3. HI2ZX& (thermoregulation)

4. 0lUXI &9 J|s (energy conservation)




HMA 40 2583

(Obstructive Sleep Apnea)
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Obstructive Sleep Apnea Syndrome

Symptoms
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+=HCHal & Al (PSG,Polysomnography):*

=0 CHR A Al(polysomnography) : =8 &Y XIGH| 2 HA

SCORAFAL 24
(1) EEG : =™ = /It
@ EMG: =% = 2
BECG:.+=H = AN
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HME =8H F283 (PSG)
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Qpnea/Hypopné

y

Sleep fragmentation

|

Y

v

Hypoxemia

Negative intrathoracic

pressure

|

l

* Sympathetic surge
* Hemodynamic effects on CV system
¢ Oxidative stress

¢ Inflammation

¢ Endothelial dysfunction
* Hypercoagulability

* Endocrine dysregulation

v

v

v

Sleepiness

- Crashes
- QOL

Neurocognitive
effects

- Cognitive function
- Executive function
- Q0L

Cardiovascular

disease
- Htn - Arrhythmia
-CAD -CVA

- CHF - Pulm htn

\ J \ J
Source: Michael A, Grippi, Jack A, Elias, Jay A. Fishman, Robert M. Kotloff, Allan 1. Pack,

Robert M. Senior, Mark D. Siegel: Fishman's Pulmonary Diseases and Disorders:

www.accessmedicine.com

Copyright @ McGraw-Hill Education. All rights reserved.

Endocrinopathy
- DM

- Insulin resistance
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(OSA and Metabolic Dysfunction)
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Insulin resistance
Glucose intolerance
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Type 2 diabetes
1
v v
Airflow % w“ Increased upper airway collapsibility— S . - . Central disordered | Airflow “h—‘“}
A Diabet t Ventilatory instabil L L
Effort w obstructive disordered breathing events 4| Diabeticneuropathy S = breathing events Effort  fjn—Ilh




& &= (Diabetes)
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Test Parameters Measured

Blood Glucose . Fasting glucose level

Hemoglobin A, (HbA, ) . Glycaemic status over past 2-3 months

Oral Glucose Tolerance Test (OGTT) .  Impaired glucose tolerance (IGT)

Insulin sensitivity

Hyperinsulinaemic euglycaemic . Insulin Sensitivity

clamp

Homeostasis model assessment . Insulin resistance (HOMA-IR)

(HOMA) . Insulin secretion (HOMA-beta)

Frequently sampled intravenous .  Assesses both pancreatic beta-cell secretory capacity and

glucose tolerance test (FSIGT, peripheral glucose uptake in response to the bolus IV glucose.

FSIVGTT) . Additional information on insulin sensitivity is gained by

administration of insulin 20 minutes after the glucose load
Short insulin tolerance test(SITT) . Insulin sensitivity
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e Metabolic Syndrome (MS) defined by NCEP- ATP Il (2005)

Risk Factors Defiung Level

Abdominal obestty, given as watst circurnference

Men »102 cm (>40 m)| 90 in Men,

Wkis 588 om (+35n) | S0 " Women
Triglycendes 2150 mg/dL (21.7 mmol/L)
HDL cholesterol

Men <40 mg/dL (<1.0 mmol/L)

Wotnen <50 mg/dL (<1.3 mmol/L) orth
Blood pressure =130/285 mm Hg

Fasting glucose 2110 mgfdL (= 6.1 mmolL)
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Abdominal Adipose Tissue Volume

CS57/B16 cS578BIs
CONTROL SLEEP 30 DAYS SF

Figure 4. MRI-derived abdominal fat content in a mouse
exposed to 4 weeks SF and a control mouse.
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Figure 6. Intraperitoneal glucose tolerance test after 1 week exposure of SF.
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(Sleep Hygiene)
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( Circadian factors )
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( Drug effects )
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( Arousal in sleep setting )
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