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ChpLeTo CMUMBOIX3UPA JyXOBHATA MPHAPOAA.
NHTENEKTYyaIHUTE CUJIM CE€ TIPEACTABAT OT OTKPUTOTO OKO, KOETO
CUMBOJIM3UPA MMHEATHATA XKJIe3a UKW OKOTO Ha Llukiior.

Manly P. Hall, 1928
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EruneTcku manvupycu: BiIvM3aHe Ha JyIIMTE HA MbPTBUTE B 3aj1aTa Ha
O3zupuc - MBPTBUTE ca M300pa3eHU C OOPOBA IIKIIIAPKA HA TJIaBara.
MaconcTBO: Xupam, [[yXOBHUSAT OI'bH CE€ U3IUTa MO TPbOHAYHUSA CTHJIO, BIM3a B
KyTI0JIa Ha MO3bKa, KbJICTO U3BBPIIIBA 3aKJIMHAHUE HA IIUIITAPKOBUIHATA JKJI€3a
(Pa) u npuzoBaBa CenieHoro ume. [IuHeanHara xiie3a € cBerieHara 0opona
[IUIIAPKA Y YOBEKA — €AMHHOTO OKO, KOETO HE MOKE J1a ObJ€ OTBOPEHO, IPEAU
XupaM (/[lyXOBHMST OI'bH) J1a MUHE MPE3 CEJAECMTE CBEIICHM T1eyara.
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buocunTe3a HA MeJIATOHUHA

TRY PTO P HAN Buena Mn\lr-s;rjpo Lewtop

| Tryptophan-5-hydroxylase

5>-HYDROXYTRYPTOPHAN

| 5HTP-decarboxylase

SEROTONIN

|| N-acetyltransferase ( NAT)

N-ACETYLSEROTONIN

| 1 | Hydroxyindole-O-methyltransferase (HIOMT)

MELATONIN

!

6-HYDROXYMELATONIN, 6-SULFATOXYMELATONIN
U APy MeTadoIMTH

Panzer A., 1998
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Arendt, 1988
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BbTpeyrpoOHO, KOraTro oule He ce popMupa
nbTAT peTuHa-SCN, MeJIaTOHUHBT 0T MaliKaTa
H0CTaBsl HY;KHATa HH(pOPMALIKA HA PA3BUBALIUATE
ce SCN. Ta3u Bpb3Ka Mexa1y MaKaTa H IJ10Ja
NOAAbP>Ka OMOJOTHYHUS YACOBHUK Y (peTyca B
CHOTBETCTBHE ¢ BbHIIHMS CBAT, J0OKATO PETHHATA
He BJIe3e B IeHCTBHE CJIel PAaKIAHEeTO.

Reppert S.M. and D.R. Weaver, 1995
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CH,O CH,CH,NHCOCH,

Melatonin
N-acetyl-5-methoxytryptamine

N
H
» Ce30HHO pa3MHOKaBaHe
» IlupkagHu puTMu
» @®OusunoJorus Ha peTHHATa
> XHUIIHOTHYHO JCHCTBHE

Reppert and Weaver, 1995
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CH,O CH,CH,NHCOCH,

‘ Melatonin

N N-acetyl-5-methoxytryptamine
H

dpyru:

» Tepmoperynanusi: CBUBAHE U pa3llIMpPeHUe

» HeomiazMu: moTuCKaHe HA KJIEThYHOTO JIeJIEeHHE

» UMyHuTET: MOAYJIUPaHe/CTUMYJIMPaHe

» AHTHOKCHIAHT: BEPOSITHO He € pelenTop MeIuUPaHO

Reppert and Weaver, 1995
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MeJs1aTOHHH U penpoaAYKIMSA
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Ilvpeo cvoomenue

Marburg Otto. Zur Kenntnis der
normalen und pathologischen Histologie der
Zirbeldruse.

Arb Neur Inst Wien, 12: 217-79,1909
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JlaHHu

3a BPb3Ka MeJIAaTOHHH—PEeNPOIyKTUBHHU
XOPMOHHU:

»>3acAraHusl Ha NMHeAJIHATAa KJje3a NpoTHYaT
C KIMHUYHH HAPYILIEHHS HA
pPeENPOAYKTUBHUTE XOPMOHH;

> OTKJIOHEHHS B MeJIATOHUHOBATA CeKpenus

IPHU 3200/ 19BAHUS HA PENPOAYKTUBHATA
CUCTEMA

> O0TKpHBaHe HA pelenTopH.

Luboshitzky and Lavie, 1999
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HuBa Ha Mmej1aTOHHMHA B KPbBTA IIPU MbIHC 6 mMpPemomo decemuniemue Ha

’*KHBOTA MY, KOMTO OIll€ HEe € OTKJIIOYIJ My0epTeT.

HpI/I I'BPBOHAYA/JIHOTO U3CJI€ABAHEC TC Ca MHOI'O BUCOKH H IIPE€3 ACHIA, H ITPE3
HouiTa. B TeueHnune Ha ciaeaBamyTe 7 roAMHA MeJIATOHUHBT NMOCTENEHHO

HaMaJIisiBa U HyﬁepTeT'bT HAaCTbhIIBA CIIOHTAHHO.

Puig-Domingo et al.,1992
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Altered melatonin secretion in hypogonadal men:
clinical evidence

PHILIP KUMANOV,* ANALIA TOMOVA* ALDO ISIDORIT and
MAURIZIO NORDIOT

*Clinical Center of Endocrinology, Medical University, Sofia, Bulgaria and TDepartment of
Medical Physiopathology, Chair of Andrology, University of Rome ‘La Sapienza’, Rome, ltaly

Summary

The pineal gland, through the rhythmic production of melatonin, seems to play an
important role in the control of the reproductive function of many vertebrate species. In
contrast, the effects of the pineal gland in humans and the relationship between
gonadotropins and melatonin secretion are not yet clarified. On the basis of these
considerations, the aim of the present study was to clarify whether melatonin serum
concentrations were altered in males with different hypothalamo-pituitary—gonadal
disturbances, in comparison to normal individuals. We have studied 36 individuals
divided into three groups according to their gonadotropin status: normals,
hypogonadotropic hypogonadism and hypergonadotropic hypogonadism. They were
submitted to blood sample withdrawal at 03.00, 11.00 and 19.00 h for melatonin
determination according to a radioimmunological method, without extraction of the
sample. The results obtained in the present study suggest the existence of an interaction
between the pituitary and the pineal gland. In fact, in the case of hypersecretion of

gonadotropins, nocturnal melatonin release 1s reduced, while night melatonin secretion s

increased m the opposite situation (hypogonadotropic hypogonadism). Both these
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- Kumanovetal;2005
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Luboshitzky et al., 1999
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I1aBHM KJI€eTHYHU U3TOYHHUIIU HA CBOﬁOIlHI/ITe
PaaldKaJN B ) KUBUTEC KIICTKH Buera M BITPO LieHTup
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a) Mitochondria

citC

Stimuli inducing increased mitochondrial
generation of ROS:

- serum deprivation - hypoxia

- integrin signalling - ceramide

- apoptosis - p53

- TNFa - oncogenic Ras

b) NADPH oxidase

Phagocytic Cells Non-Phagocytic Cells

20, 20, 20, 20,
@ @]
CREEE DERDEN QP

p22 gp91 p22 Nox

phox | phox Ll phox Family

Ph40 p40  [p67 phox

ROX phox

::;( FizOp G Nox
L 32 A1 + +
NADPH NADP +H NADPH NADP +H

Stimuli for activation of NADPH oxidase and 5-lipooxygenase

- integrin signalling - immunological stimuli
- growth factors - hypoxia
- cytokines/hormones - oncogenic Ras

c) 5-lipoxygenase
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BKJIFOYUTCIIHO B AJpaTa Ha KIICTKUTC MCIATOTUHBH € B CbCTOSHHUC
Aa O4HUCTBA TC3U TOKCUYHU IIPOAYKTH.

MeaToOHUHBT U HETOBUTE MEeTAa0OJIMTH UMAT CXOIHA _—
Buena WH BuTpo Lientop

CTPYKTypa U HOopaJy TOBa XUIOTETUYHO MOTaT Ja HHXHUOUpaT Vienna In Vitro Center
MetuaTpanchepaszute Ha JIHK, KouTo enureHeTu4HO

moauduuupar JIHK upe3 npubapsiHe Ha METUIIOBA TpyIia KbM

uTo3uHa. Taka “00e3Bpek/1aHeTO”” Ha TYMOPHHUTE CYIIPECOPHHU

IT€HH € TACHO CBbp3aHo ¢ xunepMmerwinanusara Ha JIHK u moxe na

ObJie IPeAOTBPATEHO C MHXUOUTOPHU HA METUIITpac(epasute Ha

JTHK.
Korkmaz et al., 2007

Taka npen MenaTOHMHA C€ OTKPUBA MIUPOKHU
NEePCIEKTUBH 3a MPUJIOKEHHUE B Ta3KW 00J1acT HA MeAUIIMHATAa!
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Montana North Dakota ke

Mlnnosola

South Dakota

Colorado

Ha gerumero BB Bammarron DC vHAHaAHIIM CMYKCH 09aKBAaJIH
AyUHIUTE CH, 3a1II0TO CMATAJIM, Y€ € HEBb3MOKHO /12 Ce MPeMeCTAT TOJKOBA
0BbP30, KOJIKOTO TeJIaTa UM ¢ peaKTUBHHUS camoJieT. Hak caen 30 1uu

HaIlyCHAJIM JIETUIIETO 3a Cpceilia € MPE3nuaACHTA.
Karin Alvtegen; 2010
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SHAYNMO KPBBHOTO HAJIATAHC.

ype3 TUPEKTEeH e(PeKT BbLPXY
XHIOTAJIAMYCA;

KaTO0 AaHTHOKCH/IAHT;

ype3 HAMAJISIBAHE HUBOTO Ha
KaTeX0JIaMHHHUTE;

ype3 peJIaKCUPaHe HA INIAJIKOMYCKYJIHUTE
BJIAKHA B CTEHATA HA aoprara.

E. Sewerynek et al., 2002



MeJ1IaTOHUH ¥ XMIIEPTOHUS
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Non-dipper-ure ce pa3am4aBaT OT OCTAHAJMTE  Vienna i Vit Cente
XHNEePTOHUIIN 10 YBPEAE€HATA HOIIHA MeJIaTOHHHOBA
CeKpeInus.

ITanueHTUTE C €CCHIIUAJIHA XUNIEPTOHUSA UMAT HAU-YECTO
HAPYIIEHA ABTOHOMHA KApPAHOBACKYJIapHa peryjanus 1
AeHOHOUHU puTMU. Ilpuinaranero Ha MeJIATOHUH NPHU
TAX moHu:kaBa AH mo Bpeme Ha ¢bH ¢ 6 MMH(Q 3a
CHCTOJTHOTO U ¢ 4MMH( 3a TUACTOTHOTO HAJIAATAHE.

Oco0eHo u3paseH e epekTbT BbPXY ANAOETHIIM, KATO Ce
0J1IaronpUsATCTBA HOIUIHOTO NMOHUKABAHE HA
APTEPUAJTHOTO HAJISITAHE.

KapauoBackyjapHuTte e(peKTH HA MeJIATOHMHA €A HAHM-
BEPOSATHO /1030-3aBMCUMM !

Garfinkel et al., 2003
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MestaTOHMH U MHCYJIUH
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» (B-kieTkuTe B IMaHKpeaca ca MHOTO YyBCTBHTEIHH Ha
OKCHUIaTUBHUS CTpeEC, 3aI10TO UMar OTpPaHUYCH
AHTUOKCHUJIATUBCH KaIlaluTeT.

» B ThKaHM OT YOBEIIKM MaHKpeac ca JOKa3aHH MEMOpaHHHUTE
penenTopyd Ha MeaaroHnHa MT1 u MT2, a ¢cbiio u ekcnpecus
Ha MRNA 3a HykJI€apHUTE pEeLENTOPH Ha ITaHKpeaca.

» B nuHeanmHara xjie3a € yCTaHOBEHO IMOHIMKeHHEe Ha MRNA
Ha MHCYJIMHOBMS penenTop mpu tan 2 3/1.

» MenaToHMHBT CTUMYJIMpa TpaHCIIOpTa Ha IJIIOKO3a B
CKEJICTHUTE MYCKYIIHH KjieTkH mo nbTa Ha IRS-1/PI-3-kinase.

E. Peshke, 2007
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CBHBMECTHOTO MPUJIOKECHUE HA MEJIATOHUH U
IIMHKOB all€TaT CaMOCTOSATEIHO WJIM B KOMOHWHAIIYS C
MET(MOPMUH ITOA00pSABA NIMKEMUYHHS KOHTPOJI Ha
IJ1aJIHO U IIOCTIPAHIUAIIHO.

ToBa JjieueHnue Boau ¢ o noumxapane Ha HbA1C.

Hussain et al., 2006
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Robeva R, Kirilov G, Tomova A, Kumanov P.
Melatonin-insulin interactions in patients with metabolic

). .';(')‘
syndrome. LaJ

Buena UH Butpo Liewtop

J Pineal Res. 2008;44(1):52-56.

= Vienna In Vitro Center

Hlpu nmammenture ¢ MC HOITHO-THEBHATA MEIATOHWHOBA aMITJIMTY/1a € 00paTHO
IPONOpLMOHAIHA Ha KpbBHATA 3axap Ha rmiagHo (r=-0.494, p =0.023);

»CBHOTHOIIIEHUETO MEJIATOHUH - MHCYJIMH MPEe3 HOIITA € MPaBo MPOMOPIIMOHATHO Ha
HuBata Ha HDL —xonecreposna u o6paTHO MpONOPIIMOHAIHO HA HUBATa Ha OOIIUS U
LDL xonecrepona;

CboTHOWEeHUe MeNnaToOHUH-

WHCY/NIMH Npe3 HoLTa
CienoBareIHO BUCOKHTE KOHIIEHTPAUH

HA HOLIIEH MEJIATOHUH UMAT HPOMEKMUGEH
edeKT 1o OTHOLIEHHE HA MEeTA00JTUTHHUTE 1>
HapyuIeHUus MpUH MJIaaIud MbiKe ¢ 10 - = CvotHowerve

MeNnaTtoHNH-UHCYNINUH

HHCYJINHOBA PE3UCTCHTHOCT. | npes HowTa X+SEM

Mubrke ¢ MC KoHTponHa rpyna
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Melatonin (MLT) ynpaxHsiBa 1eiicTBUE BbPXY Bb3ITAIIMTEIHATA peakus mpu RA,
KOETO € MPOTUBOMOI0KHO HA TOBA HA KOPTUKOCTEPOUJIUTE.

[Iponyxkiusara Ha yoBemkusa npouH@iamaropeH nutTokuH tan Thl (cBBp3aH ¢
MEJIATOHMHOBATa CTUMYJIAIMs ) MOKa3Ba ICHOHOIIECH PUTHM C BbPXOBO HUBO MPE3
HOIITA M paHO CYTPHH, KOTATO IUIA3MEHUST KOPTU30JI (MHAYIMPAIL [IPOU3BOICTBOTO
Ha HUTOKKWH TUN Th2) € HUCHK, a METATOHUHBT € Hal-BHUCOK.

Cutolo et al., 2005
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Melatonin probably can not be easily
assimilated to other classical hormones.
It IS more appropriate to consider
melatonin as a fine tuner of all
endogenous biological functions,
Including those relevant to reproduction
and probably metabolism.

Cagnacci A. and A. \Volpe, 1996
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www.vienna-ivf.com; office@vienna-ivf.com
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