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Melatonin and human sleep
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Melatonin is a hormone produced in pineal gland. It has a circadian rhythm, which is driven by the suprachiasmatic nucleus. High levels

of melatonin are present in the bloodstream during the normal time of sleep at night and low levels are present during the waking day.

Bright light suppresses the secretion of melatonin. It is thought of as a neuroendocrine transducer of the light-dark cycle and may have

a role in the biologic regulation of sleep and circadian rhythm. Many experiments and clinical trials of exogeneous melatonin suggest it

has some effects for sleep promotion and choronobiotic cffect (phase-shifting effect), especially in the person with decreased serum melatonin

level and at that time when physiologically low serum level. Recently, melatonin is used for treatment of phase advancement in the patients

with delayed sleep phase syndrome, entrainment of free-running circadian rhythm of totally blinded person, shift workers with sleep problems

and overcoming jet lag. This article reviews recent knowledge of the function and clinical usefulness of melatonin.
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Figure 1. The synthesis of melatonin in pineal cell. In the bio-
synthesis of melatonin, tryptophan is first converted by tryptophan
hydroxylase to 5-hydroxytryptophan, which is decarboxylated to
serotonin (5 HT) by aromatic aminoacid decarboxylase. The syn-
thesis of melatonin from serotonin is catalyzed by N-aceyltrans-
ferase and hydroxyindole-O-methyltransferase. Pineal gland is in-
nervated by sympathetic nerve and synthesis of melatonin is
controlled by noradrenaline (TROH, tryptophan hydroxylase; AAD,
aromatic aminoacid decarboxylase; 5 HT, serotonin; NAT, serotonin
N-acetyltransferase; MAO, monoamine oxidase; AchT, N-acetyl
serotonin; HIAA, 5-hydroxyindoleacetic acid; HIOMT, hydroxyindole
O-methyltranferase; NA:noradrenaline) (Julius Axelrod, The pineal
gland: A neurochemical transducer. Science. 1974;184:1341-1348).

W37k glltl. propranclol® Z& HlElFEA AdA S
Tl Welgdel o] A AR Y dukEA] 2}
= A &7t glo] FHA A detEde] L
21730l ofgt HlEtgA ] AlFo2 gk Aol o=
2R a9 N-ATY] 4o Wald w2 Aoz gz
FA Yol A dHPED S s AFEAQ] AZEYS 4
gEUZ N-AT9= Futdle] 45714 e 7IXIA A
deledol A7 gEge A
(pacemaker)®l A3l Almapdalle] <& A==
WA glgelth. &5 Almatdae] WHely A5 A7
A (superior cervical ganglion)< A|AE 3 $3}H oA
ol MalEl(Z A2EW)S dF7 %
FEUL AFYA]7] AlFsHAE(AY 7-8A])el =
zZete] A 2A]-4A1 3 M B T=E fXsithF A
23] Gl A ZjolbA] el 71 dolxtk(Figure 2)."°
9Q3PA Z2to|5E = pseudorabies virusE #Ho $
Ao Fsle] A7 AZE A)ZAoz HolZE Ad o)A
&2 F U5 39 Aluapdale 21747 & (neural path—
way) @ AZdEo] Ith® Almapdsl e AlApslRe] Al
(paraventricular nucleus)] & GABAZS E3F JA=
sl o}, AWl e olutamates Edto] AR Foo =3

7V A E71% (intermediolateral cell column)< A=

L:o
rSL‘
ne
N
N
=
o
[
=
i o

st ol7]eld Erld opd 2L AAFAAEE oA A
Z3lo] wAAAG Edlo] wojdduy|Zelo] Bu|Eo] S}

_,_,

Aol A ] N- ATJ g3tz Waey YA Bu)sh Az
o0 AL gE g REe F84 FEELS FA- %"57](rest—
active) F7]9] Wl Al map/dal el %L%/] —7(:
g} F, Yol AmAds ARA TS

wwe N AL BEY]a
transisrase

wn paigionin
s fororonin

&

it
G$Q0 0460 1200 1300 2400 0400 1200 1800 2400 D400 1200
Clack hours

ar ght T Wer gut

Figure 2. Circadian rhythms in pineal N-acetyltransferase, ser-
otonin, and melatonin. Melatonin and N-acetyltransferase are de-
creased under influence of light in daytime and they increase
after onset of darkness and pineal serotonin also has the cir-
cadian rhythm of 180° out of their phase (Julius Axelrod, The
pineal gland:A neurochemical transducer. Science. 1974;184:1341
-1348).
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Figure 3. Diagram to illustrate the timing of melatonin treatment,
relative to the endogenous melatonin rhythm, to induce phase ad-
vances or phase delays. The probability of obtaining advances or
delays is maximum in the totally dark or the totally light sections
of the bar, in grey areas individual differences are apparent (Arendt
J, Skene DJ. Melatonin as a chronobiotic. Sleep Med Rev 2005;
9:25-39).
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