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Pe3ilome

LinpkapHata opraHu3auma Ha G13ronornyHmuTe NnpoLecy Npu opraHn3mMmnTe NpeacTaBnsaBa yHUBep-
CasieH 3a BCUMYKU BUONOTNYHU BUAOBE GpeHoMeH. TakaBa LMKIIMYHA BpemMeBa perynauuns e Heobxo-
[VIMa 3a afieKBaTHOTO NpUCNnocobsaBaHe Ha OpraHM3Ma KbM BbHILHWTE GaKTOPU Ha CpefaTa, KakTo u
33 CUHXPOHU3MPaHE Ha B3aMHOCBbP3aHUTE eHOreHHN npouecn. To3n pUTMUUYEH KOHTPOI Ce OCb-
LecTBsABa NOCPeACTBOM CMCTEMA, CbCTaBeHa OT CETUBEH, HEPBHOPErynaTopeH, EHAOKPUHEH 1 reHe-
TUYEH KOMMOHEHT. EfMH OT Hall-3HauMMKTe efeMeHTM Ha perynauusaTa e MenaToHMHOBaTa CUCTeMa,
KOATO CUHXPOHU3MPa OpraHM3Ma KbM LMPKagHUA PUTbM Ypes3 MIIeMeHTpaHe Ha MHpopmaumnaTa
3a CBET/IHA Y TbMHWHA, KaTo rM1aBeH onpefenvTen 3a UMKANYHOCTTA. [py CbCTOAHMA C HapyLeHUA
B CbHS Ce HabnoaaBaT 3MeHeHUs1 B HOPMANTHOTO GYHKLMOHMPaHe Ha MeNTaTOHMHOBATA perynayus,
PecnekTUBHO U3MEHEHMA B MHOXKECTBO BUOJIOMMYHM NPOLECH, CbMBTCTBAHM OT AeCUHXPOHU3MPaHe
Ha PUTbMHaTa XOMeocTa3a. Te3n M3MeHeHWA NpeacTaBNsABaT U3KIOUUTENTHO BaXkeH MaTosiorMyeH
enemMeHT B eTrornaToreHe3aTa Ha 3ab0NABaHNA C HapYLIEHUA B CbHSA, KAaKTO CbCTOAHMA C AuxaTen-
HW HapyLLeHMA Mo BpeMe Ha CbH. CMHAPOMBT Ha OOCTPYKTUBHATA CbHHa anHeA e TACHO 06BbP3aH C
HapyLIeHNEeTO Ha LUMpKagHaTa PUTMUYHOCT, KaKTO U C U3MEeHeHMA B MenaToHMHOoBaTa perynauma. Cb-
OTBETHO NMO3HaBAHETO U M3yYyaBaHETO Ha GM3MONOrNATa Ha MeNlaTOHUHA 1 NAaTONOTMYHUTE NPOMEHM,
CBbP3aHu ¢ HeroBaTa ¢yHKUKMA, G1xa JOBENN 10 HOBY MPOrHOCTUYHY 1 TEPANEBTUYHMN Bb3MOXKHOCTA
npu NeYeHNeTo Ha NaLMeHTN C ABUraTeNHN HapyLIEeHUA No BPeMe Ha CbH.

KniouoBu gaymu: MenaToHViH, LMPKagHU PUTMU, LUXATENHN HAPYLLEHNA MO BPEME Ha CbH, CUHAPOM
Ha OBCTPYKTMBHa CbHHa anHen
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Abstract

The circadian organization of the physiological processes in the organisms is universal phenom-
enon for all of the biological species. Such a cyclic temporal regulation is necessary for an adequate
adaptation to the external environmental factors, and also for the synchronization of the intercon-
nected endogenous processes. This rhythmical control is governed through a system, consisting of a
sensory, nueroregulatory, endocrine and genetic components. One of the most significant elements
of the regulation is the melatonin system, which synchronizes the organism’s homeostasis to the
circadian rhythm through implementation of the binary light/darkness information, which takes the
role of the major defining factor. Alterations in the melatonin regulations can be readily observed in
conditions with sleep disorders, which lead to impairment of multiple physiological processes and a
desynchronizing in the rhythm homeostasis. These abnormalities are a remarkably important path-
ological element in the ethiopathogenesis of the sleep disorders and of respiratory disorders dur-
ing sleep. The syndrome of obstructive sleep apnea is closely bound to impairments of the circadian
rhythm and alteration of the melatonin regulation. Thus the knowledge and the further studying of
the melatonin physiology and the pathological changes in its functions, could lead to the develop-
ment of new prognostic and therapeutic possibilities in the treatment of patients with respiratory
disorders during sleep.

Key words: melatonin, circadian rhythms, respiratory disorders during sleep, obstructive sleep ap-
nea syndrome



BronornyHute dyHKUMM Ha opraHM3ma cneasat
onpeaeneHn Bpeme-3aBUcMm LUK (LMpKagHu
pUTMU — feHoHoWHK (34, 37), ce30HHU 1 Ap. (36).
TakrBa BpemeBY PUTMU Ca YHUBEPCANTHO ABNIEHME
3a BCUYKM 6O3alHMLM, BKIOUMTENHO U 33 YOBEKA
N ce onpepenar oT umKkbna geH-How. MNpu xopata
LUMPKaOHUAT PUTBM MMA OTHOLUEHWE KbM (uU3n-
ONIOTMYHM CbCTOAHUA KaTO MOYUBKA-aKTUBHOCT,
CbH-604bPCTBaHE, MeTabONMTHATa 1 XOPMOHasHa
XOMeOoCTa3a, CbpAeYHO-CbAoBA QYHKLUMA, UMYHO-
mogynauma n ap. LinpkagHuAT pyuTbm nognexu
KaKTO Ha eK30reHHa, Taka 1 Ha eHfjoreHHa pery-
nauus, B KOATO yyacTBaT rofiaM 6poi XOPMOHU 1
MeaunaTopu, eAuH OT KOUTO € MenaToHUHBLT. Mena-
TOHVHDBT Ce CUHTE3Mpa eAUHCTBEHO Mpe3 HoLliTa
npu BCUYKN GUONOTMYHN BUAOBE, HE3aBUCMMO OT
TOBa JasN aKTUBHOCTTA UM € AHEBHA WM HOLLHA
(5,11, 16, 19). To nputexxaBa PeCUHXPOHM3NPaLY
edeKT Bbpxy OyHKLMUTE Ha OpraHn3ma, KakTo npu
HOPManHN YCNIOBUA, Taka U MpU UMpKageH Auc-
6anaHc, MPUYMHEH OT eHOOreHHM WM eK30reH-
HY dakTopu. MenaToHVMHBLT Bb3AeNncTBa Ha HUBO
nucleus suprachiasmaticus — rnaBHuMAT 6Guono-
rMYeH ,4acoBHMK" Ha OpraHU3ma, KaTo Yype3 Hero
caMoMHAyLUMpa crHTe3aTa CuM U eKCrnpecuaTa Ha
MeNaTOHVHOBY peLenTopu, T.e. MeNaTOHNHOBATA
perynauus ce ocblUecTBABa Ha 6a3a NONOXMTENHa
obpaTtHa Bpb3Ka (26). MenatoHnHOBaTa cekpeLus
ce xapakTepu3mpa C MNuK, CbBMajaly CbC cpepa-
Ta Ha HOLLTA U C NPOADBIKUTENIHOCT, 3aBMCeLLa OT
CbOTHOLLEHNETO Ha eKCNo3uLMATa Ha opraHn3ma
Ha CBET/IMHA, CbOTBETHO TbMHMHa (10). Hapywwe-
HUA B UMPKAZHOCTTa C pas3fiMyHa eTMoNorma Ko-
penupat C BapvauMm Ha MeNaTOHMHOBATa ceKkpe-
LMA, @ eK30reHHOTO NpuiaraHe Ha MeslaTOHVH B
noaxoaAwo n3bpaHy MOMEHTU PeCUHXPOHK3UPa
CynpaxnmasmanHoOTO AP0 U MOXe fa perynupa
6V1010rMYHNA YacoBHUK. OT Tasu rnefHa TouKa Te-
panuaTa c MenaToOHUH JonpuHaca 3a nogobpsasa-
He Ha Pa3fIMYHN HapyLeHWA Ha HOPMAJTHUA CbH,
CBbP3aHN C MHOXECTBO MaTONOrMYHN CbCTOAHNA,
€AHO OT KOUTO € CMHAPOMBT Ha OOCTPYKTVBHA
CbHHa anHesa (OCA).

B cBoeTo MHOroo6pasme yHuepcaneH ¢eHo-
MEH, XapaKTepeH 3a AMXaTe/IHUTE HapyLeHUa no
BPeMe Ha CbH, € CMyTeHaTa apXUTEKTOHMKa Ha
CbHA. B eTmonartoreHesata Ha nocnefHata CTo-
AT MHOXECTBO MeXaHM3MW, KaTo MOBTapsAlmM ce
[ecatypaLVoHHM enn3oan, XPOHUYEH CTpecC, He-
Bb3MOXHOCT Ha LEHTpajiHaTa HepBHa cuUcTema
[la peanvsnpa Mb/HUA LUKDBI HA CbHA, HapyLIeHa
MenaToHWHOBa perynauma u ap. OT Tasu rnegHa
TOUKa NO3HABaHETO U M3yyaBaHETO Ha Gpu3Mono-
rMATa Ha MeNTATOHMHA, KaKTO 1 CBbpP3aHKTe C Hero
npomenu npu OCA, npegocTaBAT HOBU MPOrHOC-
TUYHU 1 TepaneBTUYHUN Bb3MOXHOCTH, KOUTO brxa
[ONPUHeCNM 3a NeYeHNeTo Ha ToBa 3abonsaBaHe.

[Jbnrata eBonoUmA Ha CTPYKTYPUTE Ha LieHTpan-
HaTa HepBHa C1CTeMa, OTFTOBOPHY 3a perynauuara
Ha LUMpKagHWTE PUTMU U B YaCTHOCT MMaBHUAT 61o-
nornyeH ,4acoBHKK” B nucleus suprachiasmaticus
(NSC), e noBena [0 Bb3HMKBAHETO HA aBTOHOMHaA
perynaums cbC CO6CTBEH EHJOMEHEH LMK C NPOo-

The biological functions of the organism follow
certain time-dependent cycles (circadian rhythms
— daily rhythms (34, 37), seasonal, etc. (36). Such
temporal rhythms are a universal phenomenon
for all mammals, including humans, and are de-
termined by the cycle of day and night. The cir-
cadian rhythm is related to some of the humans’
physiological states such as rest-activity, sleep-
wakefulness, metabolic and hormonal homeosta-
sis, cardiovascular function, immunomodulation,
etc. The circadian rhythm is determined by both
exogenous and endogenous regulation, which
is facilitated by a large number of hormones and
mediators, one of which is melatonin. Melatonin
is synthesized exclusively during the night time
in most biological species irrespective of wheth-
er their activity is diurnal or nocturnal (5, 11, 16,
19). It possesses resynchronizing effect on the
organism’s functions not only during ordinary cir-
cumstances, but also with circadian misbalance,
caused by endogenous or exogenous factors.
Melatonin exerts its effect on the level of nucleus
suprachiasmaticus — the organism’s biological
“master clock” through which it self-induces its
synthesis and the expression of melatonin recep-
tors — in other words the melatonin regulation
is fulfilled on the basis of positive feedback (26).
The secretion of melatonin is characterized with
a peak, coinciding with midnight and duration,
which is dependent on the light-darkness exposi-
tion (10). Disorders in the circadian rhythms with
different etiology correlate with variations in the
melatonin synthesis, while the precise adminis-
tration of exogenous melatonin resynchronizes
the suprachiasmal nucleus. These features of mel-
atonin advocate the efficiency of the melatonin
therapy in improving disorders, related to sleep
dysfunction, one of which is the obstructive sleep
apnea syndrome (OSA).

The hay wired architectonic of the sleeping
state is phenomenon quite characteristic for the
breathing disorders during sleep. Many mecha-
nisms are involved in the etiopathogenesis of the
above mentioned, such as continuously repeat-
ing desaturation episodes, chronic stress inabil-
ity of the CNS to facilitate the whole sleep cycle,
impaired melatonin regulation, etc. This defines
the knowledge and research of the melatonin’s
physiology and its alterations in OSA patients as
means for achieving better prognostic and thera-
peutic methods , which could contribute to im-
proving the treatment of this disorder.

The long evolutionary process of forming and
developing the structures of the CNS, respon-
sible for the regulation of the circadian rhythms
through the master clock in the nucleus supra-
chiasmaticus (NSC), has led to the emerging of
an autonomous regulation, which has an individ-
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OBJPKATENHOCT Manko Hafa 24 yvaca (7). ABTOHOMU-
ATa Ha YacoBHMKa e yCTonumB GpeHOMeH, KOMTO
nepcucTupa JOopw Npu nuncata Ha ek3oreHa cur-
Hanu3auua. Bbnpekn ToBa obaye, YaCOBHUKDBT e
[o6pe CMHXPOHM3MPaH C LUUKba AeH-Houl, 6na-
rofapeHvie Ha MOZYNMPaLLOTO AeNCTBME Ha CBET-
NIMHaTa, CbOTBETHO TbMHMHATA, BbPXY MeNaToHu-
HoBaTa cekpeuumaA. ToBa NpaBy CBETIMHATa MPAK
BpemeBM perynatop Ha ¢yHKummTe Ha NSC (26).
NHPpopmaumaATa 3a ToBa Aanv B 3a006UKanALaTa Hu
cpefa e CBETNO WU TbMHO Ce Bb3MpuemMa oT cre-
LUnPUUYHM KNeTKn B peTuHaTa (8) 1 ce npepasa Ao
NSC, upe3 peTuHOXMNOTaNaMUYHNTE N PeTUHOre-
HUKYIOXUNOTanaMnuyHmTe NbTrwa (26).

Mencmenkbposata GyHKUMA HAa NSC nognexu Ha
perynauus ot HeBPOXOPMOHBT METATOHVH, KONTO
ce cekpetmpa oT enuduzata. GotonHpopmauuma-
Ta fOCTUra O Hes OT OKOTO MO MyNTUCUHANTYeH
NbT, NpeMrHaBankn nocnegosatenHo npe3 NSC
U MapaBeHTPUKYNapoTO AAPO Ha XumnoTanamyca
(19). MenaToHMHOBaTa CUHTE3a Ce N3BbPLLUBA NpPe3
HoWTa 1 ce MHXMBKpa Npe3 feHA Noa AeNCTBYE Ha
CBET/IMHATA, KaTo MO TO3M HauuH OPraHU3MbT ce
CUrHanM3npa OTHOCHO MHOPMaLMA 33 LUMKBIBLT
[EeH-HoL 1 ce peanun3upa MynTUCUCTEMHA peryna-
uma (2, 12, 22). buonornyHata GyHKUMA Ha Mena-
TOHVHa e OnoCpeacTBaHa oT cneunduyHn mena-
TOHVHOBMW PeLenTopu, PasnosioKeHN B MOBEYETO
OpraHu, X1e3u 1 TbKaHu Ha TANOTO.

BrocnHTe3aTa Ha MenaToHrHa B enndmsaTa 3a-
noysa OT NMpeKypcopa CEPOTOHWH, KOMTO mopne-
X1 mbpBo Ha N-aueTunupaHe, cneg Koeto Ha O-
mMeTunupaHe o N-aueTun-5-MeToKCUTPUNTaMUH
(MenaToHuH) (23), KOWTO AMPEKTHO Ce cekpeTupa
B KpbBHaTa mnja3ma. Ta3u CUHTe3a Ce M3BbpLUBa
camMo npe3 HowTa, NPX NMCa Ha CBET/INHA, He3a-
BMCVMO OT aKTMBHOCTTa Ha BUONOrMYHNTE BUAOBE
(5, 11, 16, 19). 3a UHUUMALMA 1 NoAAbPXKaHe Ha
CUHTe3aTa e HeobxoAMMa akTuMBauua Ha enuou-
3apHuTE 6eTa agpeHepPruYHN peLenTopu, UHaYLUW-
pawmn N-auetunTtpaHchepaszaTta — ckopocToonpe-
[ensul eH3UM 3a NPOU3BOACTBOTO Ha MeNaTOHWUH
(14, 25, 51). AkTBUpaLLa pons B TO3U NpoLec Mma
HOLWHKA cnHTe3 Ha HopenuHedpuH B LIHC. HuBata
Ha MenaToHWH B enndmr3aTta ca HUCKM Npe3 feHs,
MoKauyBaT Ce Ha 3ApayaBaHe, JOCTUraT MUKOBM
HVBa B cpefjaTa Ha HowTa (Mexnay 2 1 3 yaca), cneq
KOETO HamanaBaT MOCTEMEeHHO A0 AOoCTUraHe Ha
[HEBHUTe HUBA (26). [lMpeKTHa noTuckawa pona
BbPXy MelaTOHMHOBAaTa CMHTE3a MMa [HeBHaTa
CBeTNINHA. HemHOTO fencTBue € ONoCpeacTBaHo OT
NHXMOMpaLLmna edpeKkT Ha MeTaHOMCUH CbAbPXKaLLK
CBET/IOYYBCTBUTENTHU FAHITIMOHEPHU KIETKM B pe-
TuHaTa (8).

3a n3cnefBaHe Ha MeslaTOHVMHOBATa CeKpeuus
Ce W3MOoN3Ba aHann3 Ha NIa3MeHnTe HMBA Ha Me-
NATOHMHA WA KOIMYECTBO MENTAaTOHWUH B C/IIOHKa-
Ta. Peguua npearmcTea obaye Ma U3CneaBaHETO
Ha OCHOBHUA MeTabonuT — 6-CyNipaToKCMMeENaTo-
HVH B ypuHaTa (3). LmknuyHocTTa 1 npogbmxu-
TENIHOCTTa Ha MeNaTOHMHOBATa CeKpeuna ca oc-
HOBEH KpUTEpPUI 3a OLEeHKa Ha ¢u3monormyHata
AaKTUBHOCT Ha oparaHu3ma. [poyuBaHua cBbp3a-

ual endogenous cycle with the duration slightly
above 24 hours (7). The autonomous nature of
the clock is a stable phenomenon, which per-
sists even when lacking an exogenous signaling.
Regardless of this, the clock is well synchronized
with the day-night cycle, due to the modulating
effect of the light and darkness on the secretion
of melatonin. This defines the light as a direct
temporal regulator of the functions of the NSC
(26). The information about the light or darkness
in the environment is perceived through specific
cellsin the retina (8) and is transmitted to the NSC
through the retinohypothalamic and the retino-
geniculohypothalamic pathways (26).

The pacemaker function of the NSC s regulated
by the hormone melatonin, which is secreted by
the pineal gland. The photic information is trans-
mitted to it via a multisynaptic pathway leading
consecutively through the NSC and the paraven-
tricular nucleus of the hypothalamus (19). The
synthesis of melatonin takes place during the
night and is inhibited during the day via the ef-
fect of light exposure, which presents itself as an
automated trigger, which synchronizes the mul-
tisystem circadian regulation with the day-night
cycle (2, 12, 22). The biological function of mela-
tonin implemented via specific melatonin recep-
tors, situated in most of the organs, glands and
tissues of the body.

The biosynthesis of melatonin in the pineal
gland is initiated by the N-acetylation of the pre-
cursor serotonin, which is followed by an O-me-
thylation, leading to the formation of N-acetyl-
5methoxytryptamin (melatonin) (23), which is
directly secreted into the blood plasma. This syn-
thesis takes place only during the night - in the
absence of light, independently of type of activ-
ity of the organism: diurnal or nocturnal (5, 11,
16, 19). There is a necessity for the initiation and
sustaining of the synthesis, which is the activa-
tion of beta adrenergic receptors, situated in the
pineal gland. They induce the rate determining
enzyme - N-acetyltransferase (14, 25, 51). This
process is activated by the nocturnal synthesis
of norepinephrine in the CNS. Melatonin’s levels
are low during the day, increase during dusk time,
reach their peak during midnight and 2-3 a.m.,,
after which they gradually decrease, until they
reach the normal daily levels (26). Daylight has a
direct inhibitory effect on the melatonin synthe-
sis, which is mediated by melanopsin containing
ganglionic cells positioned in the retina (8).

Methods, used for evaluating the melatonin
secretion are the analysis of its plasma levels or
those in the saliva. There are also multiple advan-
tages in the evaluating of the urine levels of its
main metabolite — 6-sulfatoxymelatonin (3). The
rhythm city and the duration of the secretion of
melatonin are major criteria for evaluating the
physiological activity of the organism. Studies
which utilize 24-hour monitoring of melatonin’s



HU C 24-4acoBM NpocneaBaHUA Ha MnasmeHuTe
N CNIIOHYEHUTE HMBA Ha MeNlaTOHVHa NoKas3BarT, ye
cekpeumATa ce XxapakTepu3mnpa C NUK B cpefata Ha
HOLTa, KaTo MMa JaHHW 1 3a ABYMNWKOBU MOLENM
Ha cekpeuus (3, 54). NMpodnnbT Ha MenaToHNHOBA-
Ta Cekpeuus nNpu 3apaBv UHANBUAWN € KOHCTAHTEH
(,OeH 3a [OeH”) BbB BCUYUKUTE CU €NIeMEHTU, KaTo
He ce HabnogaBaT NonoBooGYCNIOBEHM pa3nnumna
(4). XapakTepHa 3a cekpeLmaATa e U Ce30HHa Bapu-
auuA, KaTo Npes NposeTTa 1 NATOTO HAYaNoTo Ha
cekpeuuAata € Mo-KbCHO, a MPOABIHKUTENIHOCTTA
€ HaMaJieHa, B CpaBHEHMe C Te3u Mnpes3 31MmaTta u
eceHTa. To3n ¢eHOMeH BEPOATHO Ce Ab/KMU Ha
NPOABHKUTENIHOTO C/TbHUYEBO rpeeHe npes NAToTo
(3,54).

MenaToHVHBT ynpaxHsABa CBOETO BAMAHME,
ypes aKTMBUpPaHe Ha cneymeuyHN MenaToHUHO-
BV peLenTopy, PasnosIoKEHW NpPaKTUYeCckn BbB
BCUYKW KNETKU Ha opraHm3ma. Mpu 603aiHuLmuTe
ca unaeHTnduumpann Hag 100 CTpPyKTypu B LieH-
TpasHaTa HepBHa CMCTEMA, NPUTEXaBalM Mena-
TOHMHOBM peLenTopu. MofobHN ca pa3nonoXeHn
1 B APYrvi OpraHu, TbKaHU 1 KNETKU KaTo: PETVHA,
Hag6bOpeyHUTE XNe3u, KpbBOHOCHM CbA0BE, Cbp-
ue, YepeH Apob, 6bOpeun, racTPoOVHTECTUHANEH
TpakT, Makpodaru, agunounT n TpomoéounTn (2,
22, 52). PeuentopuTte 6mBat Tpu Tuna (MT1, MT2 1
MT3). MT1 1 MT2 ca G-npoTeunH cBbp3aHu peLien-
TOpW, KaTO MbPBUAT aKTUBMPA afeHMNaTUMKA3a-
Ta 1 Boan Ao cuHTesa cCAMP 1 noBrwaBaHe HMBaTa
Ha UHTpaLenynapH/a Kanuuii, a BTOPUAT € CBbp-
3aH ¢ cGMP (6, 30). YyBcTBUTENHOCTTa Ha peLen-
TOpUTE € TACHO CBbp3aHa C AEHOHOLWHMNA LUK
NHTepeceH deHOMEH e paKTa, ue UyBCTBUTENHOCT-
Ta Ha peLenTopuTe ce NPoABABa eANHCTBEHO Npe3
HowTa (18). Mpepnonara ce, ye Ta3n 0COBEHOCT €
CBbp3aHa C¢bC cnHTe3aTa CAMP 1 akTmBaumaTa Ha
UVKIUYHO OCLUMMpPALLN TPAHCKPUOLMOHHN ene-
meHTn B [1HK, yyacTBawm B cuHxpoHu3auumara (30).

®usmnonornyHata QYHKLUMS Ha MenaToHMHa ce
CbCTOM IMaBHO B CUHXPOHM3aLUMATa Ha LMpKagHUA
PUTBM U MOTEHUMPAHETO Ha XOMEOCTAaTUYHUTE
NPOMEHI CBbP3aHM C LMKbJ1a MOUMBKa-aKTUBHOCT.
Mopaan ToBa ce HabnogaBa TACHA Kopenauus
MeXy HapyLeHUATa B LMPKagHNUA PUTBM W NPo-
MEHUTE B HOPMasiHaTa MefaTOHNHOBA CHHTe3a. Ek-
30reHHOTO NpuiaraHe Ha MeNATOHVH He MPOMEeHsA
NPOABMKUTENTHOCTTA Ha CbHA, @ perynnpa HacTbn-
BAHETO My KaTo M3MeCTBa HayasoTo Ha ¢a3aTta Ha
MOKOM M MOMeHTa Ha CbOyxgaHe mo-paHo (31).
MopobpAaBa ce KauecTBOTO Ha CbHA, Ypes peryna-
uMA Ha cneyndryHaTa XomMeocTasa Ha npouecuTe
no BpeMe Ha CbH. [peLur3npa ce pasnosnoxeHneTo
Ha da3aTa Ha NOKOW B E€HOHOLWHMA LUKDBI1, KOETO
Cnoco6cTBa 3a HOpMaM3UpPaHe Ha aKTUBHOCTTA U
KOTHUTUBHUTE GYHKLMN.

MpoyuBaHusA, nscnensawm edekra Ha Menato-
HVHa NPU HOPMOPWUTMUYHU MSTbXOBE MOKa3BaT
nMncata Ha CefaTVMBHO AeNCTBME WU QUPEKTEH
edeKT BbpXy TOKOMOTOPHATa aKTUBHOCT NPy AO3M
Hag 16 mg/Kg, KakTo 1 nUnca Ha NoBeAeHYeCKM
npomeHu npu go3u go 32 mg/kg (17). Apyra oco-
6eHOCT e nuncaTta Ha NoTeHUMpaHe Ha 6apbuTy-

plasma and saliva levels offer data, showing that
the secretion is characterized with a midnight
peak, but a possibility of a two peaked model is
also noticed (3, 54). The profile of melatonin secre-
tion is constant (day for day) in all of its elements,
and no gender related differences have been
noted (4). Another characteristic of the secretion
is the existence of seasonal variation, where dur-
ing spring and summer the secretin initiation is
delayed as is its duration, in comparison to those
during autumn and winter. This phenomenon can
be readily explained with the increased daylight
portion of day during summer (3, 54).

Melatonin exerts its effect through activation
of specific melatonin receptors, situated practi-
cally in every cell of the organism. More than 100
structures in the central nervous system that pos-
sess melatonin receptors have been identified.
Such receptors are present also in other organs,
tissues and cells for example: the retina, supra-
renal glands, blood vessels, the liver, the heart,
the kidneys, gastrointestinal tract, macrophages,
adipocytes, platelets, etc. (2, 22, 52). The recep-
tors are divided into three types (MT1, MT2 and
MT3). MT1 and MT2 are G-protein coupled recep-
tors and the first one activate the adenylatcyclase,
which leads to synthesis of cCAMP and increasing
in the calcium intracellular levels, while the sec-
ond one’s mechanism is cGMP mediated (6, 30).
The sensitivity of the receptors is closely related
to the circadian cycle. It is an interesting phenom-
enon, that their sensitivity is present only during
night time (18). It is theorized, that this peculiarity
is related to the synthesis of CAMP and the activa-
tion of cyclic oscillating transcriptional elements
in the DNA, which play a role in the synchroniza-
tion (30).

The physiological function of melatonin is
mainly related to synchronizing the circadian
rhythm and potentiation of homeostatic chang-
es, related to the rest-activity cycle. This is one of
the reasons, why there is a close correlation be-
tween disorders of the circadian rhythm and the
changes in the normal melatonin synthesis. Exog-
enous administration of melatonin doesn’t affect
the duration of sleep, but regulates its initiation
by advancing the onset point as the waking mo-
ment earlier in the 24 hour cycle (31). There is also
an improvement in the sleep quality through reg-
ulation of the specific homeostasis of the physi-
ological processes during sleep, which positively
influences the activity state and cognitive func-
tions.

Studies, studying the effect of melatonin on
normorhythmic rats offer data about lack of seda-
tive properties and no direct effect on the loco
motor activity with doses over 16 mg/kg, also
about no behavioral changes with doses over 32
mg/kg (17). Another characteristic revealed is the
lack of barbiturate sleep potentiation. Multiple
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paTHMA CbH. Cb3aageHn ca pepmua *KUBOTUHCKM
eKCrneprMeHTanHV MOAENM C Lien n3yyaBaHeTo Ha
edeKTa Ha MeNlaTOHVHA BbPXY AECUHXPOHM3UPa-
HV UMpKagHu pyuTMu. Mpur Te3n pasnuuHn XXnBo-
TUHCKN Mogenn menaTtoHuH B go3m 0.1-3 mg/kg e
6un epeKTVBEH B PECMHXPOHM3aLMATA HA PUTHbMa,
KaTo NpreMbT Ha NoJo6HY 103K OT 34paBu Jobpo-
BOJILM Beuep Npeam naraHe MHAyLUMpa CbHANBOCT
M MO-KbCa NaTeHTHOCT Ha HacTbMBaHe Ha CbHA
(Sleep latency) (32, 33). MexaHu3mMuTe Ha [eincT-
BMe ce acoummpaT U C HamansABaHe Ha TenecHaTa
TemnepaTypa, Ype3 NoBuLleHa KoxHa nepdysua u
JucTanHa 3aryba Ha TonnivHa 1 ap.

MpoBefeHy ca ronam 6poi npoyusaHusA, Ao-
Ka3BallM HanMuMeTo Ha MeNaTOHVMHOB AmMcHbanaHc
NPV CbCTOAHMS C HAPYLUEHWA Ha CbHA U MPOMEHEH
LUMpKageH puTbM 1 npu xopa (39). EaHO oT Hai-
pa3snpocTpaHeHuUTe 3a60NABaHKA OT TO3U TN € 3a-
60N1ABaHeTO Ha ,HOLHNTE CMEHN", KOETO Ce Habto-
JaBa npu xopa, paboTeln HOLWHO Bpeme — npes
TbMHaTa YacT Ha AEHOHOLLMETO, KOATO HOPMAJSTHO €
npensuaeHa 3a CcbH (9). TakaBa feCMHXPOHM3aLMA
NPean3BrKBA TEXKN W3MEHEHVs, BKJIIOUUTENHO
NMoBefeHYeCKN NPOMEHUN, METABONIUTHN U XOPMO-
HanHW gucperynaumu, NoBULLEH CbPAeYHO-CbOB
PUCK 1 PUCK OT Heonnasmu (40, 42, 44).

Spiegel n cbaBTOPW M3CNenBaT XOpMOHanHaTa
Jucperynauma npu GeCUHXPOHM3MpaHe Ha uup-
KagHWA pUTMbM KaTo AOKNAaABaT AaHHM 3a Npome-
HY B UMpKagHWTE Npodunv Ha NnasmMeHuns NenTyH,
rpenviH, KopTn30s, TUPEOTPONHUA XOpMOH (TSH),
WHCYNWH, Nia3MeHa MioKo3a 1 CMMNaToBaraiHua
6anaHc (47). Cnopep aBTOpWTe NpY OrpaHMYaBa-
He Ha CbHA [0 YeTpK Yaca HEBHO, ce Habnoaa-
Ba CpefHOLIeH MUK Ha nnasmeHua nentuH n TSH,
MoBULLIEHa aKTMBHOCT Ha BereTaTMBHaTa HepBHa
CUCTEMA, KaKTO U NMOBLLEHM BEUYEPHU HUBA Ha KOP-
T3ona. MoBuWaBaHeTO Ha MNa3MeHUTe KOHLIeH-
TpauumM Ha rpenvH U HaManABaHETO Ha Te3n Ha
nenTuHa oO6ycnaBAT MNpefpasnoNoXeHOCTTa Ha
Xopa C HapyweHVsa B UMPKaAHMA PUTBM KbM Ha-
MbAHABaHe, PecnekTMBHO MNosABa UM 3agbnbouya-
BaHe Ha CblUecTByBalM [MXaTeNIHN HapyLleHUA
no Bpeme Ha cbH (50). OrpaHnyaBaHeTO Ha Bpe-
MeTpaeHeTO Ha CbHA 3a NoBeye OT MeT AHW BOAU
[10 MHCYNIMHOBA PEe3MCTEHTHOCT 1 MOBULLIEHN NJas-
MEHW HVBA Ha IMoKo3aTa — CUMMTOMM Ha HapyLleH
BbIexuapaTteH TonepaHc unv grabet (28, 48, 49).

fonAMO NOHrUTYAUHANHO MOMYyNaLluMoOHHO Npo-
yuBaHe Ha Gangwisch u cbasTopu (15) gokassa
HaNIMUMeTO Ha 3aBUCMMOCT MeXOY MNPOABIKN-
TeNHaTa OTHOCWTENHa CbHHa Aenpusauua (go 5
yaca B [EHOHOLYMETO) U NpeApasnonoXeHNeTo
KbM XMNepToOHUYHaA 6onecT. PUCKBT OT pa3BuTue
Ha apTepuanHa XvnepToHWA B Ta3u Monynauua e
C [0 ABecTa npoueHTa no-Bucok. lNpu naumeHTn
C HapyleHVe B LMpKafHaTa perynauyua Ha apTe-
pUanHOTO HanAraHe U HerosuAa ¢U3NONOrMYeEH
CMnag no Bpeme Ha CbH, eK30reHHOTO NpuemaHe Ha
MENATOHWH B MPABUIHO 136paH MOMEHT OT AEHO-
HOLLMETO CUTHNPUKAHTHO HamansaBa CTOMHOCTUTE
Ha CUCTONIMYHOTO U AMACTONMYHOTO HanaraHe (15,
45). Mpy NaLMEHTN CbC CPELHO TEXKa eceHUManHa

animal models have been created, which serve
the purpose of studying the effect of melatonin
on desynchronized circadian rhythms. It is report-
ed that melatonin in dozes 0.1-3 mg/kg has been
effective in resynchronizing the rhythm, while ad-
ministration of such dozes in healthy volunteers
induced sleepiness and a higher shorter sleep la-
tency (32, 33). The mechanisms, by which melato-
nin acts, are associated with decreasing the body
temperature due to increased skin perfusion, dis-
tal heat loss and others.

Multiple studies exist, that prove the presence
of melatonin misbalance in conditions with sleep
disorders and changed circadian rhythm in hu-
mans (39). One of the most frequent disorders of
this type is the “night shift” disorder, which can be
seen in people , that work during the night - the
dark time, usually dedicated to rest and sleep (9).
Such a desynchronization causes heavy altera-
tions, including behavioral changes, metabolic
and hormonal deregulations, increased cardio-
vascular risk and neoplasms (40, 42, 44).

Spiegel et al. have studied the hormonal dereg-
ulation in patients with desynchronized circadian
rhythms. They present data about changes in the
circadian profiles of the plasma leptin, grehlin,
cortisol, TSH, insulin, glucose and sympathovagal
misbalance (47). According their findings sleep
deprivation to 4 hours of sleep daily changes
hormone secretion in such a way, that there is a
midnight peak in plasma leptin and TSH, also an
increased excitability of the peripheral neural sys-
tem, and an increase in night time cortisol levels.
The enhancement of the plasma concentrations
of grehlin and the decrease in those of leptin, de-
fine the susceptibility to weight gain in people
suffering from disorders in the circadian rhythm.
This weight promoting mechanism potentiates
the evolution of existing breathing disorders
during sleep (50). Sleep deprivation longer than
a five day period leads to insulin resistance and
elevated plasma glucose levels, which are symp-
toms of the impaired carbohydrate tolerance or
early stage diabetes (28, 48, 49).

A massive longitudinal population study, done
by Gangwisch et al. (15), reports an existing link
between the duration of relative sleep depriva-
tion (up to 5 hours of sleep daily) and susceptibil-
ity to the development of hypertonic disease. The
risk values of developing arterial hypertension in
this population are increased more than two fold.



XVUNEPTOHMA, TEYEHNETO C MENATOHUH BOAW [0 Ha-
MafiAiBaHe Ha HMBATa Ha KPbBHOTO HajAraHe 1 yBe-
NMYaBaHe Ha fHEBHO-HOLHATa amnauTyaa (41).

HarnepeH npvmMep 3a AVPEKTHUA CUHXPOHU3U-
palwy edeKT Ha MenaToHVHa MpW HapylleHne Ha
LUMpKagHUA pUTBM NpefcTaBfiABa CUHAPOMBT Ha
3aKbCHABaLYaTa ¢paza Ha cbHA (delayed sleep phase
syndrome - DSPS), KONTO ce CbCTOM B M3MeCTBaHe
Ha ¢a3uTe Ha CbHA U CbOY>KAaHe B NMO-KbCEH MO-
MEHT OT AeHOHOoLWMeTO. HAKOMIKO NpoyYBaHMA No-
Ka3Bar, ye fieyeHne ¢ MenaToHH B f03U OKOMo 5
Mg MOBMNABA 3aKbCHEHMETO B HACTbMNBAHETO Ha
CbHA, KaTo Ton 3anousa ¢ 90 - 120 M1HYTK No-pa-
HO, KaTo 3HauuUTENHO ce nopobpsABa KauyecTBOTO
Ha cbHA (13). MenaToHVHOBWTE CUHXPOHM3MPALLM
edekTM ca 6unmn msnuTaHM Npu deua cbe sleep-
onset MIHCOMHUA 1 NPW AeLa C HEBPOMCUXUYHM 3a-
6onaBaHUA (Cbc nnm 6e3 enunencra), Kato Npuo-
KEHUAT eK30reHHO MeflaTOHVH npemecTBa ¢da3aTta
Ha CbHA MO-paHO B AEHOHOLIMETO M YBenMyaBa
NPOAB/KUTENIHOCTTA Ha CbHA (27). Te3n edektu
ce HabniogaBaT 1 NpU Xopa CTpagalym oT cineno-
Ta W NaumMeHTn C Bb3pacToBO 06yClI0BEHA MHCOM-
HuA. Mpy cnenvTe oTNaga MOLWHOTO perynnpatio
[lecTBME Ha CBET/IMHATa BbpPXy MPOM3BOACTBOTO
Ha MenaToHuH 1 perynaumaTta Ha NSC, B cnepctume
Ha KOeTO MenaTOHMHOBAaTa CEKPEeLMA e XaoTUUHa,
6e3 du13MonormyHo HabngaBaHUTe NUKOBE, LMp-
KagHWAT PUTBM € CMYTEH, B CJIeICTBME Ha KOETO
ce HapyLwwaBaT pefuvua 6ruonornyHy GyHkumn. Jle-
YeHMeTO C MeNlaTOHWH MpW Ta3u rpyna naunueHT e
OCHOBHO 1 BaXXHO 3a PECMHXPOHU3MPAHE Ha Lup-
KagHuTe putMu (24, 43).

HapyweHua B uMpkagHuWTe putMmn ce Habnto-
[JaBaT npu pefuua HEBPONIOTMYHM U MCUXUYHU
3abonaBaHNA — adeKTUBHU Pa3CTPONCTBa, LWN30-
bpeHNA, XPOHNYEH aNKOXONMM3bM U 3aBUCMMOCTH,
enunencusa, 6onect Ha Anuxaimep, 6onecT Ha
MapKUHCOH n ap.

OcobeHo 3HaueHne ce OoThaBa Ha MenaToHVHaA B
eTronaTtoreHe3ata Ha adeKTMBHMUTE Pa3CTPONCTBA.
KaTo ce nma npeasug cneyudrikata Ha CMHTE3aTa
Ha MeNaTOHWH OT NMPEKYPCOP CEPOTOHMH U Bb3-
NnoBaTa PO Ha CEPOTOHVHA B Pa3BUTKETO Ha Ae-
NPeCcUBHU CbCTOAHMA, TO NIOFMYHO 61 6uno fa ce
npriemMe, Ye y4yacTeTo Ha MeflaToOHMBaTa cucTemMa
3aeMa BaXKHO MACTO B Pa3BUTMETO Ha adeKTUBHU-
Te pa3cTporictaa. OLe noBeye, NO-rofiAMa YyacT oT
CbBPEMEHHUTE MeAUKaMEHTM 3a NleYeHne Ha fe-
npecus NoBuMLLaBaT HUBATA Ha CEPOTOHUH N HOpP-
agpeHanuH B LHC. Pa3paboTeHn ca u aroHUCTM Ha
MeNaTOHWHOBKTE peLenTopy C AoKasaH aHTuae-
npecuseH edekT (14, 25, 51).

B 6bnrapcko nscnepsaHe Ha LUnwkoB n cbas-
Topy Ce nopyepTaBa, ye LUUpKagHaTa cucTema
MMa OTHOLUEHME KbM €TUOJIOTUATa U CMMMTOMa-
TONnoruATa Ha ,fonemmTe” NCMXMYHU Pa3TPONCTBRA.
ColiecTByBaT AOKasaTesicTBa, ye npu 60nHU OT
Wwr3odpeHns ce permctpupat abHOPMHOCTM B Aie-
HOHOLLHaTa UMpKaaHa $a3oBoCT. Te ca CBbp3aHU €
¢daKTa, ye NPUEMBT Ha MeNaTOHUH MOBNABA, KaK-
TO CTPYKTypaTa Ha CbHA, Taka 1 NCUXUYHUTE CUMM-
Tomu (1).

An excellent example of the direct synchroniz-
ing effect of melatonin in disorders of the circa-
dian rhythm is the delayed sleep phase syndrome
(DSPS), which consists of temporal displacement
of the sleep phases later in the 24 hour cycle. Sev-
eral studies report, that treatment with melatonin
in doses of about 5 mg influences the delay of
sleep onset, by advancing it 90 — 120 min earlier
in the day, which leads to a significant increase
in sleep quality (13). There are also several tests
evaluating the efficiency of melatonin’s synchro-
nizing effects in kids with sleep onset insomnia
and with neuropsychological disorders (with or
without epilepsy), which also show an advancing
of the sleep phase earlier in the 24 hour cycle and
an increase of sleep duration (27). These effects
can be observed in people suffering from blind-
ness and patients with senile insomnia. Blind
people have lost their sensitivity for the power-
ful regulating effect of light on the melatonin se-
cretion and on the CNS activity, which causes a
chaotic melatonin secretion, lacking the normal
physiological peaks, leading to a disturbed circa-
dian rhythm and impairment of many biological
functions. Melatonin treatment in these patients
has a major role in resynchronizing their circadian
rhythms and homeostasis (24, 43).

Disturbances in the circadian rhythm are also
seen in patients suffering from a large number
of neurological and psychological disorders - af-
fective disorders, schizophrenia, chronic alcohol
and drug abuse, epilepsy, Alzheimer's disease,
Parkinson's disease, etc.

Taking into consideration the specificity of the
melatonin synthesis from its precursor serotonin
and serotonin’s major role in the development of
depressive conditions, it would be logically sound
to speculate about the major impact of the mela-
tonin system on the development of affective
disorders. This is closely related to the fact, that
a major part of the modern medicaments, used
for treating depression elevate the serotonin and
noradrenalin levels in CNS, thus affecting the
melatonin regulation. Antagonists of the melato-
nin receptors have been developed, which have a
proven anti depressive effect (14, 25, 51).

It is reported in a Bulgarian study of Shishkov et
al.,, that there is a connection between the circa-
dian system and the etiology and symptomatol-
ogy of the “big” psychic disorders. There are a lot
of numbers of evidence, that there exist many
abnormalities in the circadian phases in patients
suffering from schizophrenia. These abnormalities
are influenced by the administration of exogenous
melatonin, which affects both the architectonics
of the sleep and the psychological symptoms (1).
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[pomeHWTe B MeflaTOHMHOBATa perynauusa npu
nauveHTn, cTpagawm OT CMHAPOM Ha OOCTpyK-
TUBHa CbHHA amnHes BCe Olle ca B NpoLec Ha u3-
cnefBaHe, HO CblUeCTBYBaT HAKOMKO NPOyYBaHus,
npegnarawiy AaHHMW 3a NaToiorMyHN U3MEHEHNA.
KakTo ce cnomeHa no-rope, pn3monormyHaTa ak-
TMBaUMA Ha enudusaTa 3aBUCU OT CTUMYNaLUATA
Ha 6eTa- n anda 1 agpeHepruyHUTE peLenTopu
oT HopagpeHanuH B LUHC. MNoseueto npoyusBaHua
BbPXy MauMeHTM C OOCTPYKTMBHA CbHHa anHes
[eMOHCTPMpPAT NOBULIEHWN NNIA3MEHWN HUBA Ha Ka-
TeXoNaMUHNTE, KOUTO He BUHArV Kopenupar C Hu-
BaTa B LHC. KaTto ce uma npeasug to3m ¢akKT, no-
rMYHo 61 6UNo Aa ce 0YaKBa MOBYLLEHA CEKPELMS
Ha MenaToHuH. Hernandez n cbaBTOpY npefcTa-
BAT NpOyyYBaHe BbPXY MeNIAaTOHNHOBKTE HMBA NpPK
nauymeHtn ¢ OCA n npomeHUTe UM Npy NpunaraHe
Ha HeuHBaH3MBHa BeHTunauua (12). Pesyntatu-
Te NMoKa3BaT INMCca Ha HOLIEH MeNlaTOHNHOB MUK,
KaKTO 1 Hal-BMCOKM HMBA Ha Mna3MeHns MenaTo-
HVH B paHHWTe CyTpeLlHn Yyacose (okono 6:00 u.).
YTPUHHUAT MWK 1 NOBULLEHMTE cnepobeHn HMBA
Ha MeNlaTOHVHa MOXe [la Ce Tb/IKYBaT KaTo ef1H OT
rnaBHMTe $paKTopy 3a eKclecrBHaTa AHEBHA CbH-
JIMBOCT U NMOHWXKEHaTa akTUBHOCT Ha NauueHTuTe
¢ OCA, nopaan CbH MHAYLMPALLOTO AENCTBME Ha
MenaToHMHa. ABTOpuTe 06ACHABAT MOCOYEHUTE
$EeHOMEHU € MoBYLIEHA CEKpeLna HAa MeNaTOHVH
KaTo MeTaboMTEH OTFOBOP B OMUT Ha OpraHM3ma
[la NOBULLUN KayeCcTBOTO Ha CbHA (12). XapakTepHo
32 apXUTEKTOHMKATa Ha CbHA MPW MALMEHTU CbC
cuHppom Ha OCA e pparmeHTauuaATa, yecTuTe Mu-
KpocbbyxpaaHua (Arousal), 3HaunTeNHO NOBULLEH
OTHOCUTESIEH AAN Ha NOBbPXHOCTHUTE $a3u (rnas-
Ho da3a 1 n 2 Ha NREM), npu pegyumnpaHe Ha REM
¢dazata n gbn6oKMs 6aBHOBBJIHOB CbH (Ppa3m 3 n 4
Ha NREM). MNoHsAKora 6aBHOBB/IHOBUAT CbH HaMbJ1-
HO nuncea (44). MocoyeHnTe NOAMCOMHOrPadCKM
napameTpu NpeacTaBaaBaT KOMMIEKC OT NPOMEeH-
NNBK, C KONTO MOXKe [la Ce XapaKTepur3npa KavecT-
BOTO Ha CbHA. B gonbnHeHne Ha TOBa, IeYeHNEeTO
C HeMHBaH3MBHa BEHTWUMALMA Npean3BrKBa Craj
B MeNIaTOHVHOBWTE HMBA B CpefaTa Ha HoLlTa.
To3n cnapg moxe aa 6bAe 06siCHEH C HAMaNeHOTo
CeKpeTupaHe Ha HOLWHWA HopenuHedpPrH, KONTO
oTroBopA 3a 85% OT akTMBaUMATa Ha enudr3Ha-
Ta Xfe3a. MHuunmnpaHeTo Ha HeMHBA3UBHa BEH-
TUnaTopHa Tepanua npu naumeHt ¢ OCA soau go
HOpPManusMpaHe Ha HoWHaTa caTypauua Ha Kuc-
nopofa, NpeMaxBaHe Ha XPOHWNYHMA HOLLEH CTpec
N HaManeHOTO KONIMYECTBO Ha KaTexonaMUHUTE.
MocnegHoTo MMa 3a pe3ynTaT HamaneHa CTUMY-
nauma Ha enndursata 1 NOHUWKEHA MENATOHUHOBA
cekpeuua (12).

MaunenTute ¢ OCA MMaT abHOPMeH Mogen Ha
MenaToOHMHOBA ceKpeuua. JluncaTta Ha HOLLEH ce-
PYMEH MeNlaTOHVMHOB MUK W HaMasleHOTO KauyecT-
BO Ha CbHA Npu Te31 6ONHN ca TACHO CBbP3aHM C
HapyLleHUa B UMpKagHuA puTbM. Heobxogmmo e
nogpobHo NpoyuyBaHe Ha epeKTUTe Ha TepanuATa
C €K30reHeH MenaToOHUH NPy O6CTPYKTUBHA CbHHa
anHesa c ornief oNTUMMU3MPAHETO Ha KOMMEKCHUA
noaxos KbM NMauneHTH € TO3U CUHAPOM.

The changes in the melatonin regulation in
patients, suffering from OSA, are still not fully
understood and in process of exploration. Nev-
ertheless there are several studies, reporting data
about pathological alterations. As previously
mentioned, the physiological activation of the
pineal glands is dependent on the stimulation
of the beta and alpha 1 adrenergic receptors by
the norepinephrine, produced in the CNS. Most of
the studies with patients with OSA demonstrate
elevated plasma levels of catecholamines, which
not always correlate with those in the CNS. This
finding should logically suggest also an increased
melatonin secretion. Hernandez et al. present
a study of the melatonin levels in patients with
OSA and their changes due to application of non-
invasive ventilation (12). The findings show lack
of the normal physiological midnight melatonin
peak, and also elevated levels of plasma mela-
tonin in the early morning hours (about 6 a.m.).
The morning peak and the increased afternoon
levels of melatonin could be interpreted as major
factors for the excessive daily sleepiness and the
lowered activity levels of patients with OSA, be-
cause of the sleep inducing properties of melato-
nin. The authors speculate, that the phenomenon
of increased melatonin secretion is a metabolic
response to the decreased sleep quality, which
attempts circadian normalization (12). There is
a characteristic fragmentation of the sleep ar-
chitectonic in patients with OSA, which encom-
passes frequent micro awakens (arousals), sig-
nificantly elevated index of the superficial sleep
phases (mainly phase 1, 2 of NREM), while there
is a decrease in the indexes of the REM phase and
the deep sleep slow wave phases( phases 3, 4 of
NREM). Occasionally, a total absence of slow wave
sleep could be present (44). These polysomno-
graphic parameters form a complex of variables,
which can characterize the sleep quality. Addi-
tionally, there is correlation between treatment
with non-invasive ventilation and a decrease in
melatonin levels in the midnight period. Such a
decrease could be explained with the diminished
norepinephrine night time secretion, which is
responsible for about 85% of the complete ac-
tivation of the pineal gland. Initiating the non-
invasive ventilator therapy in patients with OSA
leads to a normalization of the night time oxygen
saturation, diminishing the chronic night stress,
which ultimately leads to a decreased level of cat-
echolamines, which leads to a diminished stimu-
lation of the pineal gland and respectively mela-
tonin secretion (12).

Patients with OSA have an abnormal model of
melatonin secretion and the absence of a night
time melatonin serum peak accompanied with
impaired sleep quality closely related to the hay
wired circadian rhythm. This advocates the great
significance of the studying of exogenous mela-
tonin therapy in patients with OSA, with an objec-
tive of optimizing the complex approach to the
patients” treatment.



PerynaunoHHWTE 1 CUHXPOHMU3aLMOHHNTE GYHK-
UMM Ha MeNaToHVMHA UMaT FofsIMO 3HauyeHue B
noaabpPXKaHeToO Ha KauecTBOTO Ha CbHA U Herosa-
Ta GyHKLUMOHANHa PUTMUYHOCT. [JOMbAHNUTENHOTO
no3HaBaHe pofisATa Ha MeNnaToOHUHa U U3MEHEHUA-
Ta B Heroarta perynauua 6v Morno ga fonpuHece
3HauUUTeNTHO 3a Pa3BUTMETO Ha TepaneBTUYHUTE
Bb3MOXHOCTM Mpu 3abonAaBaHWA CBbp3aHW CbC
CbHA 1 KOMMAeKcHN cnHgpomm kato OCA.

The regulatory and synchronizing functions of
melatonin have a significant role in maintaining
the sleep quality and its functional rhythmicity.
Further exploration of melatonin and the altera-
tions in its regulation could provide significant
possibilities for development and improvement
of the therapeutic methods in treating sleep-re-
lated disorders and complex syndromes such as
the OSA.
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