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Sleep is a highly organized and complicated state that is fundamental to life. We have an
absolute need to sleep during about one-third of our lives. There are two types of sleep,
non-rapid eye movement (NREM) and rapid eye movement (REM) sleep. NREM sleep is di-
vided into stages 1, 2, and 3 which is representing a degree of relative depth in sleep. Each
sleep stage shows unique features including some variations in electroencephalographic
waves, eye movements, and muscle tone. Although sleep pattern changes are associated
with aging, how sleep physiology and sleep patterns change over an individual’s life span
is not well-defined. Circadian rhythms, which are the daily rhythms in physiology and be-
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havior, regulate the sleep-wake cycle. Comprehensive understanding of normal sleep

physiology should be very important to better understand not only the effects of sleep re-
lated diseases but also the impacts of pathological sleep on various diseases of other sys-
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temic organs. This review aims to enhance knowledge focused on normal sleep physiology

and its regulation.
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Fig. 1. The hypnogram of a healthy adult represents a normal sleep
architecture. There are 4 to 6 sleep cycles during the night. Slow wave
sleep (stage N3) is longer early in the sleep period. Rapid eye move-
ment sleep (stage R) increases in frequency and length later during
the sleep period. Brief awakenings can be present normally during
the sleep period.
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Fig. 2. Typical polysomnographic findings during wake and sleep stages. A. Stage W: Alpha rhytms is the marker for wake stage. B. Stage N1 and
N2 sleep: Slow eye movements, low amplitude and mixed frequency activity, vertex sharp waves indicates stage N1 sleep. K complex and sleep
spindle are observed during stage N2 sleep. C. Stage N3 sleep: More than 20% of an epoch consists of slow wave activity during stage N3 sleep.
D. Stage R sleep: Rapid eye movements and low chin electromyography (EMG) tone are characteristic features of stage R sleep.

GETy EIPCE = s Hlo] AnH 0.2 5540} 5Eeo] SojErk ulg
B4 Aol SRAAAA) I SR oK) & 4 ok) BE4et Al A0 R A SHIElo] of

192  http://www.e-hmr.org Hanyang Med Rev 2013;33:190-196



Table 1. Normal physiologic changes during non-rapid eye move-
ment (NREM) and rapid eye movement (REM) sleep

Physiologic parameters NREM sleep REM sleep
Muscle tone ) L
Pupil size ! | Tonic phase

1 Phasic stage
Thermoregulation Normal Impaired
Heart rate ! Iregular ( 1/ )
Blood pressure Regular or stable Iregular ( 1/ )
Respiratory rate ! Irregular in phasic stage
Respiratory volume ! | Phasic stage
Penile erection Rare Frequent

St AAlE e SR ST
(sleep homeostatlc process, process S)¥} ZHAJAME] Q] AR & HF
= CI}A(circadian process, process C)2] A} 2-8-0 & 24
= A0 2 AAX|AL QUTH8]. ST o -7 &) 2 AlZEe] ool
Ofel} A= AL oh= Yah ATECE ot 31} F71E A
o18l= AlRto] AojE =5 (=l thet B 8/d)o] S7tst
= 2 AEE 5 qlrk BARloIA ST ghe e 3R A
JMVVF ] AARE W 5 AR ek CPYS VA
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Fig. 3. Two-process model of sleep regulation. Process S indicates the
homeostatic built-up of sleep pressure and Process C represents the
circadian rhythm.
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Fig. 4. Sleep and age. WASO, wakefulness after sleep onset; REM, rap-
id eye movement. Ref. 19 with permission from The Korean Neuro-
logical Association.
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Fig. 5. Sleep-wake regulation: ‘flip-flop’ switch model. |, inhibition; S,
stabilization; VLPO, ventrolateral preoptic nucleus; TMN, tuber-
omammillary nucleus; LH, lateral hypothalamus; Raphe, raphe nu-
clei; LC, Locus coeruleus.
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