
Journal of Turgut Özal Medical Center 3(3):1996 237

Melatonin ve Santral Sinir Sistemi

Dr. Ayhan Koçak1, Dr. Ahmet Çolak1

����¶GH $DURQ % /HUQHU WDUDIÕQGDQ WDQÕPODQDQ PHODWRQLQ¶LQ \DúODQPD NDUúÕWÕ HWNL� LPP�Q G�]HQOH\LFL�

RQNRVWDWLN YH Q|URHQGRNULQ IRQNVL\RQODU JLEL SHNoRN IL]\RORMLN IRQNVL\RQODUÕ YDUGÕU� 6RQ \ÕOODUGD

PHODWRQLQ¶LQ SRWHQW ELU VHUEHVW KLGURNVLO YH SHURNVLO UDGLNDO WXWXFXVX ROGX÷X ELOGLULOPHNWHGLU� %X GHUOHPH

\D]ÕGD� ELU VHUEHVW UDGLNDO WXWXFXVX RODUDN PHODWRQLQ YH VDQWUDO VLQLU VLVWHPL SDWRORMLOHULQGHNL URO�Q�

LQFHOHGLN� >7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL �����������������@

Anahtar Kelimeler: Santral sinir sistemi, serbest oksijen radikali, melatonin

Melatonin and central nervous system

The pineal hormon, Melatonin, which was described by Aaron B. Lerner in 1958, participitates in many
important physiological  functions including neuroendocrine, oncostatic, immune regulatory and anti-
aging,. Recently, melatonin was reported to be a potent free radical scavenger, being more potent in
scavenging hydroxyl and peroxyl radicals. In this report, we reviewed the melatonin as a scavenger and its
role in CNS pathologies. [Journal of Turgut Özal Medical Center 1996;3(3):237-244]
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1 øQ|Q� hQLYHUVLWHVL 7ÕS )DN�OWHVL 1|URúLU�UML $QDELOLP 'DOÕ� 0DODW\D

6RQ ����� \ÕOGÕU SLQHDO JODQG YH RQXQ HQ |QHPOL

hormonu olan melatonin üzerine pek çok bilim
DGDPÕ WDUDIÕQGDQ FLGGL DUDúWÕUPDODU \DSÕOPDNWDGÕU�

%XQXQOD ELUOLNWH EX NRQXGDNL oDOÕúPDODU VRQ \ÕOODUGD

\HQLGHQ J�QFHOOLN ND]DQPÕúWÕU� %X KRUPRQODUÕQ

SHNoRN KDVWDOÕ÷ÕQ IL]\RSDWRORMLVLQGHNL UROOHUL KHU

\HQL oDOÕúPD LOH GH÷LúLN ELU DoÕGDQ RUWD\D

oÕNPDNWDGÕU�

Pineal Bez

Pineal organ, corpus pineale, glandula pinealis,
pineapple gland, epiphisis cerebri gibi adlarla da
DQÕOPDNWDGÕU� ùHNLO RODUDN |]HOOLNOH LQVDQGD DQDQDVD

YH\D NR]DOD÷D EHQ]HPHNWHGLU� 0HPHOLOHUGH� Q|UDO

W�SWH GLHQVHIDORQXQ JHOLúWL÷L Q|URDNVLV VHYL\HVLQGH�

GRUVDO PHGLDQ NÕVÕPGD SLQHDO GLYHUWLNXOXP ROXúXU�

Bu divertikül posterior ve habenular   komissürler
DUDVÕQGD LQWHUNRPLVVXUDO SR]LV\RQGDGÕU� (PEUL\RQLN

SLQHDO JHOLúLPLQGH Q|URHSLWHOLDO K�FUHOHU

SLQHDOREODVWÕ ROXúWXUXU� GDKD VRQUD DVÕO SDUDQNLPDO

elemanlar olan pinealositlere diferansiye olurlar.
%D]Õ PHPHOLOHUGH SLQHDOGH J|U�OHQ JOLDO K�FUHOHU

Q|UDO HNWRGHUPGHQ� YDVN�OHU JODQG�OHU \DSÕ\Õ LoHUHQ

VWURPDVÕ GD PH]DQNLPGHQ JHOLúLU ����

3LQHDO EH]GH� GL÷HU VLUNXPYHQWULN�OHU RUJDQODUGD

(subkomisssural organ, subfornisial organ, organum
vasculosum lamina terminalis, area postrema,
nörohipofiz, median eminens, koroid pleksus)
ROGX÷X JLEL NDQ EH\LQ EDUL\HUL EXOXQPDPDNWDGÕU� %X

|]HOOLNOL GXUXPX� EH] VHNUHV\RQODUÕQÕQ GLUHNW EH\LQ

RPXULOLN VÕYÕVÕQD �%26� YH\D NDQD XODúPDVÕQÕ VD÷ODU

(2)
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3LQHDO EH] LNL UHVHV \DUGÕPÕ LOH �� YHQWULN�O LOH

LOLúNLOLGLU� %XQODU NHQGLQH |]J� SLQHDO UHVHV YH

NRURLG SOHNVXVXQ EXOXQGX÷X GRUVDO VXSUDSLQHDO

resestir. Pineal gland posterior komissür ve daha
GRUVDOGH KDEHQXOHU NRPLVV�U DUDVÕQGD �� YHQWULN�O�Q

SRVWHULRU GXYDUÕQGD DVÕOÕ GXUXPGDGÕU�

Arteriyel beslenmesi posterior sirkülasyondan;
SRVWHULRU NRURLGHDO DUWHULQ PHGLDO GDOODUÕ

DUDFÕOÕ÷Õ\OD� YHQ|] GUHQDMÕ LVH LQWHUQDO VHUHEUDO

YHQOHUOH ROPDNWDGÕU� øQVDQ SLQHDO JODQGÕQÕQ D÷ÕUOÕ÷Õ

������� PJ DUDVÕQGD GH÷LúPHNWH RUWDODPD D÷ÕUOÕN

������� PJGÕU ���� 8]XQOX÷X ��� PP� JHQLúOL÷L ���

PP YH NDOÕQOÕ÷Õ ��� PP DUDVÕQGDGÕU� 3LQHDO NDQ

DNÕPÕ E|EUHN KDULo GL÷HU W�P HQGRNULQ RUJDQODUGDQ

ID]ODGÕU YH � PO�JU�GDN RODUDN |Oo�OP�úW�U ����

5DWODUGD D÷ÕUOÕ÷Õ ������� PJ DUDVÕQGD GH÷LúLU� 3LQHDO

JODQG oR÷XQOXNOD SLDPDWHU LOH oHYULOLGLU� NDQ

GDPDUODUÕ� P\HOLQVL] VLQLU OLIOHUL YH ED÷ GRNXVX

VHSWDODUÕ SLDO WDEDNDGDQ EH]H SHQHWUH ROXUODU YH

lobüllere girerler. Pineal glandda parankim içinde
\HU DODQ K�FUHOHULQ ���¶LQL SLQHDORVLWOHU ROXúWXUXU�

%LU GL÷HU K�FUH JUXEX DVWURVLW EHQ]HUL K�FUHOHU YH\D

glial hücrelerdir.  Bu her iki hücre de muhtemelen
Q|URHNWRGHUPDO RULMLQOLGLU� $\UÕFD SOD]PD K�FUHOHUL�

fibrositler, mast hücreleri, lenfositler ve düz kas
ILEULOOHUL GH ELOGLULOPLúWLU ������

Melatonin

����¶GH $PHULNDOÕ GHUPDWRORJ $DURQ %� /HUQHU

��� ELQOHUFH VÕ÷ÕUÕQ SLQHDO EH]LQGHQ DPILELDQ

GHQLOHQ� D\GÕQODWÕFÕ IDNW|U RODUDN GD ELOLQHQ SRWHQW

PDGGH\L WDQÕPODGÕ� %X 1�DVHWLO���PHWRNVLWULSWDPLQ

�ùHNLO �� \DSÕVÕQGDNL PDGGH\H� DPILELDQ

SLJPHQWLQGHNL PHODQRIRUODUÕ NRQWUDNWH HWWL÷L LoLQ

PHODWRQLQ DGÕQÕ YHUGL ������

0HODWRQLQLQ LON GLNNDW oHNHQ |]HOOL÷L

nöroendokrin-reprodüktif aksis üzerine - özellikle
gonadlar - olan etkisidir (4,7-13). Daha sonra
LPP�Q VLVWHP �]HULQH RODQ HWNLOHUL IDUNHGLOPLúWLU

�������� ��¶OL \ÕOODUÕQ VRQXQGD LVH RQNRVWDWLN YH

\DúODQPD\Õ JHFLNWLULFL ������� |]HOOL÷L RUWD\D NRQDQ

PHODWRQLQLQ VRQ EHú \ÕOGÕU VHUEHVW UDGLNDO \DNDODPD

|]HOOL÷L �]HULQGH GXUXOPDNWDGÕU �������� $VOÕQGD

melatoninin tüm bu özellikleri, serbest radikal
\DNDOD\ÕFÕ |]HOOL÷LQLQ ELU VRQXFXGXU� 0HODWRQLQ� L\L

ELOLQHQ ELU GL÷HU VHUEHVW UDGLNDO WXWXFX RODQ

glutatyondan (bilinen en potent endojen serbest
radikal tutucu) 5 kez, mannitolden ise (bilinen en
potent eksojen serbest radikal tutucu) 14 kez daha
HIHNWLIWLU� %X |]HOOL÷L LQ YLYR YH LQ YLWUR RODUDN

J|VWHULOPLúWLU ����

I -  Melatoninin inervasyonu ve sekresyonu

0HPHOLOHUGH SLQHDO JODQGÕQ HOHNWULNVHO X\DUÕODUÕ

KRUPRQDO X\DUÕODUD G|Q�úW�UHQ ELU Q|URHQGRNULQ

WUDQVGXVHU ROGX÷X ELOLQPHNWHGLU� 0HODWRQLQ YH\D 1�

DVHWLO���PHWRNVLWULSWDPLQ� ��� PROHN�OHU D÷ÕUOÕNOÕ

bir indolamindir. Melatonin sentezi çevrenin
D\GÕQOÕ÷ÕQD ED÷ÕPOÕ RODUDN JHUoHNOHúLU� %X VHQWH]

NDUDQOÕNWD V�SHULRU VHPSDWLN JDQJOLRQGDQ JHOHQ β-
DGUHQHUMLN SRVWJDQJOLRQLN VHPSDWLN ILEULOOHU DUDFÕOÕ÷Õ

LOH VWLP�OH HGLOLU� $\GÕQOÕN GD LVH LQKLELW|U HWNL

gösterir. Norepinefrin ve serotonin sempatik
WHUPLQDOOHUGHQ VDOÕQÕU ��������

1RUHSLQHIULQ SLQHDORVLWOHUGH� K�FUH PHPEUDQÕ

içindeki β-adrenerjik  reseptörler ve  siklik adenosin
3’,5’monofosfat (cAMP) yoluyla etkili olurlar.
Pinealositte postganglionik fibriller yoluyla β-
DGUHQHUMLN UHVHSW|UOHULQ VWLP�ODV\RQX DGHQLO VLNOD]Õ

DNWLYH HGHU YH F$03 DUWDU� %X GD 1$7¶Õ�1 DVHWLO

WUDQVIHUD]� DUWÕUÕU� VRQXoWD LVH PHODWRQLQ VHQWH]L

artar (4,26,27,30).

Smith ve Kappers (31), 1975’de  hipotalamusun
ventro-medial nükleusunda ve arkuat nükleusta
VHURWRQLQ LoHUHQ VLQLU K�FUHOHULQLQ YDUOÕ÷Õ IORUHVDQ

KLVWRNLP\DVDO WHNQL÷L LOH J|VWHUPLúOHUGLU�

3LQHDOHNWRPL\L WDNLEHQ VHURWRQLQ LoHUHQ Q|URQODUÕQ

EX Q�NOHXVODUGD D]DOGÕ÷Õ� SLQHDO HNVWUDNWODUÕQÕQ

GÕúDUÕGDQ YHULOPHVL\OH G�]HOGL÷L J|VWHULOPLúWLU �����

Melatonin muhtemelen pineal glandda ve/veya
koroid pleksusta depo edilir. Üretimini takiben basit
difüzyon ile  sekrete edilir. Kan veya BOS’tan
KDQJLVLQH GDKD oRN VHNUHWH HGLOGL÷L DoÕN GH÷LOGLU�

øQVDQODUGD VHUXP PHODWRQLQ G�]H\L ORPEHU YH\D

ventriküler BOS’tan daha yüksektir. Bu melatoninin
SULPHU RODUDN NDQ LoLQH VHNUHWH ROGX÷X J|U�ú�Q�

desteklemektedir (1,33). Melatonin  için efektif bir
NDQ�EH\LQ EDUL\HUL \RNWXU YH GRODúÕPGDNL PHODWRQLQùHNLO �� N-asetil-5-metoksitriptamin  (Melatonin)
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W�P RUJDQODU WDUDIÕQGDQ DOÕQÕU� 0HODWRQLQLQ ���¶L

DOEXPLQH ED÷OÕGÕU� *HUHN ED÷OÕ� JHUHN VHUEHVW

PHODWRQLQ NDQ LOH %26 DUDVÕQGD oDSUD] JHoLú

KDOLQGHGLU �������� 0HODWRQLQLQ VHQWH]L YH VDOÕQÕPÕ

gece boyunca en yüksek düzeydedir (3,8).

,, � 0HODWRQLQ PHWDEROL]PDVÕ

0HODWRQLQLQ EDúODQJÕo SUHN�UV|U� RODQ WULSWRIDQ

ELU LQGRO DPLQRDVLWL ROXS� SLQHDO JODQG WDUDIÕQGDQ

SOD]PDGDQ DOÕQÕU� %X NRQVDQWUDV\RQ JUDGLHQWLQH

NDUúÕ DNWLI WUDQVSRUW PHNDQL]PDVÕ LOH ROXU �����

7ULSWRIDQÕQ E�\�N ELU NÕVPÕ LQGRO \ROXQGD� D] ELU

NÕVPÕ LVH SURWHLQ VHQWH]LQGH NXOODQÕOÕU� 7ULSWRIDQ

pinealosit içinde triptofan hidroksilaz enzimi ile
KLGURNVLOH HGLOLS� ��KLGURNVLWULSWRIDQ ROXúXU� %X

HQ]LP KÕ] VÕQÕUOD\ÕFÕ ELU HQ]LP ROXS p-cloro
phenylalanine ile bloke edilebilir (Farmakolojik
pinealektomi) (36-39). 5-hidroksitriptofan aromatik-
L-aminoasit dekarboksilaz  ile dekarboksile edilerek
5-hidroksitriptamin (= serotonin) haline gelir (3-
5,40,41).

%D]Õ PHPHOL SLQHDO JODQGODUÕQGD VHURWRQLQ

G�]H\L YH G|Q�ú�P�� EH\QLQ GL÷HU NÕVÕPODUÕQGDQ

yüksektir. Pineal bezde serotonin sadece
SLQHDORVLWOHUGH �UHWLOLU YH ED]Õ NRPúX VLQLU

WHUPLQDOOHULQH DNWDUÕOÕU� 1�DVHWLO WUDQVIHUD] �1$7��

KÕ] VÕQÕUOD\ÕFÕ HQ]LP ROXS VHURWRQLQL 1�DVHWLO

serotonine çevirir.  Melatonin ise bundan, hidroksi
indol-o-metiltransferaz (HIOMT) enziminin
NDWDOL]OHGL÷L ELU UHDNVL\RQ LOH ROXúXU �ùHNLO ���

0HWLO GRQ|U� RODUDN 6�DGHQRVLO PHWLRQLQ NXOODQÕOÕU

����������� 0HODWRQLQLQ \DNODúÕN ���¶L DOEXPLQH

ED÷OÕ RODUDN WDúÕQÕU ����

Melatonin intravenöz enjeksiyonu takiben
kandan, intra sisternal enjeksiyonu takiben beyinden
V�UDWOH ND\EROXU� %DúODQJÕoWD \DUÕ |PU� ELU NDo

dakika iken, bunu daha uzun bir faz izler.
0HODWRQLQLQ oR÷X NDUDFL÷HUGH ��KLGURNVLPHODWRQLQH

NRQM�JH ROXU YH VRQUDGDQ LGUDUOD DWÕOÕU� $QFDN UDWWD

melatonin, N-asetilserotonine de metabolize olabilir.
%H\LQGH PHWDEROLN \RO SHULIHUGHQ IDUNOÕGÕU� øQVDQGD

da melatonin verilmesini takiben plazma melatonin
G�]H\L KÕ]OD D]DOÕU �������

5HSSHUW YH DUNDGDúODUÕ ������� SULPDWODUGD YH

UDWODUGD \DSWÕNODUÕ LNL D\UÕ oDOÕúPDGD DQQH\H YHULOHQ

melatoninin plasenta yoluyla fötusa ve anne sütü
\ROX\OD \HQLGR÷DQD JHoWL÷LQL J|VWHUPLúOHUGLU�

III - Melatoninin etkileri

a) Endokrin  ve üreme sistemi üzerine etkileri

3LQHDO EH]LQ HQGRNULQ IRQNVL\RQODUÕ� �UHPH

sistemi üzerine olan etkileri ve nongonadal endokrin
organlar (tiroid, adrenal v.b.)  üzerine olan etkileri
RODUDN LNL EDúOÕNWD LQFHOHQHELOLU �������

$QWLJRQDGRWURSLN HWNLVL �]HULQGH oRN oDOÕúÕOPÕúWÕU�

0DW�U GLúL KD\YDQODUD NURQLN PHODWRQLQ YHULOGL÷LQGH

RYHU ER\XWODUÕQGD� D÷ÕUOÕ÷ÕQGD D]DOPD ROPDNWD |VWUXV

VÕNOÕ÷Õ D]DOPDNWDGÕU ���� 0DW�U HUNHN KD\YDQODUGD

seminifer vesikül küçülmektedir Pinealektomi
jüvenil ratlarda prematüre seksüel matürasyona,
HULúNLQOHUGH LVH JRQDGODUGD YH DNVHVXDU RUJDQODUGD

E�\�PH\H \RO DoPDNWDGÕU� %X HWNL PHODWRQLQ

verilmesiyle bloke edilebilmektedir (1,3,7,9-13,47-
���� 3LQHDO JODQGÕQ |Q KLSRIL] KRUPRQODUÕ SURODNWLQ�

/+� )6+ VHNUHV\RQX �]HULQH GH HWNLVL YDUGÕU�

Yüksek doz melatonin gonadotropin seviyelerini
G�ú�U�UNHQ SURODNWLQ YH JURZWK KRUPRQ VHYL\HOHULQL

DUWÕUPDNWDGÕU ��������� %X NRQXGDNL \D\ÕQODUÕQ

oR÷XQOX÷X PHODWRQLQLQ HWNLVLQLQ KLSRWDODPXV

G�]H\LQGH ROGX÷XQX� VHUEHVWOHúWLULFL IDNW|U \DSÕPÕQÕ

HWNLOHGL÷LQL VDYXQXUNHQ ������������� 5HLWHU ���

melatoninin hipofiz bezini direkt olarak
HWNLOH\HELOHFH÷LQL LGGLD HWPLúWLU�

b) Melatoninin beyin üzerine etkileri

Melatoninin beyinin elektriksel aktivitesini
G�]HQOHGL÷L ELOLQPHNWHGLU� 0HODWRQLQ YHULOGL÷LQGH

HOHNWURHQVHIDORJUDPGD EDúOÕFD DOID GDOJDODUÕQGD DUWÕú

ROPDNWD� DQWLPHODWRQLQ DQWLNRUODUÕQÕQ YDUOÕ÷ÕQGD

YH\D SLQHDOHNWRPL \DSÕODQ KD\YDQODUGD HSLOHSWLN

Q|EHWOHU RUWD\D oÕNPDNWDGÕU� 0HODWRQLQ X\NX\X

ùHNLO �� Pineal gland da serotoninden mHODWRQLQ ROXúXPXQXQ

metabolik yolu, CoA= co-enzim A, SAM= S-
adenosilmetiyonin, SAH= S-adenosilhomosistein
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X\DUPDNWD YH KÕ]OÕ J|] KDUHNHWOHUL\OH JHoHQ X\NX

G|QHPL DUWPDNWDGÕU �������� 0HODWRQLQLQ

GHSUHV\RQ� úL]RIUHQL� 3DUNLQVRQ YH\D +XQWLQJWRQ

NRUHVLQGH \DUDUOÕ HWNLVL \RNWXU� %XQXQ \DQÕVÕUD

GHSUHV\RQGDNL KDVWDODUGD PHODWRQLQ G�]H\L G�ú�N

bulunmakla birlikte bu muhtemelen adrenerjik
WRQXVWDNL D]DOPD\D ED÷OÕGÕU �������

c) Melatoninin immün sistem üzerine etkileri

0HODWRQLQ LPP�Q \HWPH]OLN GXUXPODUÕQGD

X\JXODQGÕ÷ÕQGD EHOLUJLQ LPP�Q DNWLYDV\RQD \RO

DoPDNWDGÕU� øPP�Q SDUDPHWUHOHU �]HULQH ROXPVX]

HWNLOHUL ROGX÷X ELOLQHQ DNXW VWUHV YH LPP�QV�SUHVVLI

IDUPDNRORMLN X\JXODPDODU LOH ROXúDQ LPP�Q

\HWPH]OLN WDEORODUÕ PHODWRQLQ LOH NRQWURO DOWÕQD

DOÕQDELOPHNWHGLU� 0HODWRQLQLQ HQ |QHPOL KHGHI

RUJDQODUÕQGDQ ELUL WLPXV¶GXU� 0HODWRQLQLQ LPP�Q

\DQÕWÕ DUWÕUÕFÕ HWNLVL 7�KHOSHU OHQIRVLWOHUGHQ

kaynaklanan opioid peptidler, lenfokinler ve
KLSRIL]HU KRUPRQODU DUDFÕOÕ÷Õ LOH ROPDNWDGÕU� 'L÷HU

taraftan interlökin-2, γ-interferon vb. ile timik
KRUPRQODUÕQ PHODWRQLQ VHQWH] YH VDOÕQÕPÕQÕ

düzenledikleri bilinmektedir (15).

Benzer olarak oral çinko tedavisininde immün
\DQÕWÕ DUWÕUÕFÕ HWNLVLQGHQ V|] HGLOPHNWHGLU� %LOLQGL÷L

gibi çinko organizmada hücre bölünmesi,
GLIIHUDQVL\DV\RQX� SURJUDPOÕ K�FUH |O�P�� JHQ

ekspresyonu ve transkripsiyonu, hormon-reseptör
HWNLOHúPHVL� HP]LPDWLN DNWLYLWHQLQ V�UG�U�OPHVL JLEL

SHN oRN |QHPOL LúOHYL RODQ ELU HVHU HOHPHQWWLU YH

SLQHDO JODQG EH\LQGH oLQNR DoÕVÕQGDQ HQ ]HQJLQ

E|OJHGLU� 2UJDQL]PDGD oLQNR ³WXUQRYHU´Õ oHúLWOL

KRUPRQODU YH VLWRNLQOHU WDUDIÕQGDQ

G�]HQOHQPHNWHGLU� dLQNR ³WXUQRYHU´ÕQÕ JURZWK

KRUPRQ YH JOXNDJRQ DUWÕUÕUNHQ SURODNWLQ� $&7+�

glukokortikoidler, interlökin-1 ve interferon
D]DOWPDNWDGÕU� 0HODWRQLQ oLQNR G�]H\OHULQL

HWNLOH\HUHN WLPLN IRQNVL\RQODUÕ GD G�]HQOHPHNWHGLU

(58).

Tüm bu veriler melatoninin immün yetmezlik
WDEORODUÕQGD LPP�QRWHUDS|WLN ELU DMDQ RODUDN

NXOODQÕODELOHFH÷LQL G�ú�QG�UPHNWHGLU� $,'6

KDVWDODUÕ �]HULQGH \DSÕODQ ELU NOLQLN oDOÕúPD EX

NRQXGD �PLW YHULFLGLU� 8\JXODQDQ SURWRNRO JHUH÷L

hastalara 21-28 günlük periodlar halinde 20 mg/gün
PHODWRQLQ YHULOPHNWH DUDGD ELU KDIWDOÕN LODoVÕ] ELU

G|QHP EÕUDNÕOPDNWDGÕU� %X KDVWDODUGD ED]Õ LPP�Q

parametrelerde düzelme izlenmektedir. Bu
uygulama özellikle asemptomatik HIV(+) bireylerde
|QHP ND]DQPDNWDGÕU �����

Maestroni (15) 1986’da pinealektomize
hayvanlarda timusun erken involusyonunun derin
KLVWRORMLN ER]XOPD LOH ELUOLNWH JLWPHNWH ROGX÷XQX� β-
adrenerjik bloker (propranolol) verilen farelerde ise
melatonin sentezinin farmakolojik olarak inhibe
HGLOHUHN� SULPHU DQWLNRU FHYDEÕQÕQ GHSUHVH

ROGX÷XQX� GDODN YH WLPXV VHOO�ODULWHVLQLQ D]DOGÕ÷ÕQÕ

J|VWHUPLúWLU� $QFDN EXQXQ DNVLQH RODUDN ����¶WH

\DSWÕNODUÕ oDOÕúPDGD FHUUDKL RODUDN SLQHDOHNWRPL]H

farelerde ne timik selülaritede ne de primer antikor
FHYDEÕQGD HWNLOHQPH ROPDPÕúWÕU ����� %X VRQXo�

PHODWRQLQ RUWD\D oÕNDUGÕ÷Õ LPP�QRSLRLGOHULQ

gerçekte “melatoninin immün etkilerinin ve
antistress  etkilerinin fizyolojik mediatörleri”
ROGX÷XQX RUWD\D NR\PXúWXU �����

d) Melatoninin onkostatik bir ajan olarak
etkisi

.DQVHULQ� D]DOPÕú PHODWRQLQ VDOÕQÕPÕ YH D]DOPÕú

immün reaktivite ile birlikte seyretmesi kanser
immünoterapisinde melatoninin önemli bir terapötik
DMDQ RODELOHFH÷LQL G�ú�QG�UPHNWHGLU ����� .DQVHU

LPP�QRWHUDSLVLQGHNL VRQ \DNODúÕPODU GR÷DO VLWROLWLN

PHNDQL]PDODU HWUDIÕQGD \R÷XQODúPDNWDGÕU� %LOLQGL÷L

gibi NK (natural killer) ve LAK (Lymphokine-
activated killer) hücreleri normal hücreye
GRNXQPDNVÕ]ÕQ PDOLJQ YH\D YLU�V LOH HQIHNWH

K�FUHOHUL \RN HWPHNWHGLU ����� øQWHUO|NLQ�� ø/��¶QLQ

NK aktivitesini ve NK ile T hücrelerinden LAK
K�FUHOHUL ROXúXPXQX DUWÕUPDVÕ ELUoRN DUDúWÕUPDQÕQ

\DSÕOPDVÕQD QHGHQ ROPXúWXU ����� $QFDN ø/��¶QLQ

anti-kanser etkisinin çok yüksek dozlarda ortaya
oÕNPDVÕ YH FLGGL WRNVLN HWNLOHULQLQ ROPDVÕ

NXOODQÕPÕQÕ NÕVÕWODPDNWDGÕU ����� %X GXUXPGD

PHODWRQLQ NDQVHU NHPRWHUDSLVLQGH ø/�� LOH ELUOLNWH

NXOODQÕODELOHFHN ELU DMDQ RODUDN RUWD\D oÕNPDNWDGÕU�

$NFL÷HU PHWDVWD]ODUÕQÕQ ROXúXPX YH JHOLúLPLQGH ø/�

��PHODWRQLQ NRPELQDV\RQX GHQHQPLú YH

PHODWRQLQLQ ø/��¶QLQ DQWL�NDQVHU HWNLVLQL DGLWLI ELU

úHNLOGH SRWDQVL\HOL]H HWWL÷L J|VWHULOPLúWLU� %X GXUXP

ø/��¶QLQ GR]XQXQ D]DOWÕOPDVÕQD YH WRNVLN \DQ

HWNLOHULQLQ ND\EROPDVÕQD LPNDQ VD÷ODPÕúWÕU� %HQ]HU

NOLQLN oDOÕúPDODU PHWDVWDWLN UHQDO NDUVLQRP�

PHWDVWDWLN N�o�N K�FUHOL ROPD\DQ DNFL÷HU

karsinomu, metastatik gastrik karsinom ve meme
NDUVLQRPXQGD \�U�W�OP�ú YH EDúDUÕOÕ VRQXoODU

DOÕQPÕúWÕU ��������

0DOLJQHQVL�PHODWRQLQ G�]H\L DUDVÕQGD FLGGL

J|]OHPOHU YDUGÕU� 5DWODUGD SLQHDOHNWRPL LOH RYHU &$

ve 7,12-dimethylbenz(a)anthracene (DMBA) ile
ROXúWXUXODQ PHPH NDQVHUL LQVLGDQVÕQGD |QHPOL
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GHUHFHGH DUWPD ROGX÷X YH PHODWRQLQ YHULOPHVL\OH

GUDPDWLN RODUDN JHULOHPH ROGX÷X J|VWHULOPLúWLU �����

Klinik olarak östrojen (+) meme kanseri olan
NDGÕQODUGD NDQ PHODWRQLQ G�]H\LQGHNL G�ú�NO�N

J|VWHULOPLúWLU ����� +LOO YH DUNDGDúODUÕ ����

melatoninin insan meme kanseri hücre kültürlerinde
(MCF-7) tümör hücreleri üzerine olan
antiproliferatif etkisini ultrastrüktürel olarak
J|VWHUPLúOHUGLU� *URZWK KRUPRQ� VRPDWRPHGLQ�

DGUHQRNRUWLNDO DNWLYLWH� NDWHNRODPLQ GHúDUMÕ JLEL

pekçok faktör melatoninin onkostatik etkisini
engeller (69,70).

H� 'L÷HU HWNLOHUL

'ÕúDUÕGDQ PHODWRQLQ YHULOPHVL\OH O|NRPRWRU

DNWLYLWHQLQ GL÷HUOHULQH J|UH WHUV HWNLOHQGL÷L� SLQHDO

JODQGÕQ EX DNWLYLWH\L D]DOWWÕ÷Õ J|VWHULOPLúWLU

����������� 6RV\DO L]RODV\RQ YH VWUHV SLQHDO JODQGÕQ

PRUIRORMLVLQL YH EL\RNLP\DVÕQÕ HWNLOHPHNWHGLU

������� 3LQHDO JODQGÕQ NÕú X\NXVX YH

WHUPRUHJ�ODV\RQ �]HULQH GH HWNLOL ROGX÷X

VDSWDQPÕúWÕU �������� $\UÕFD SLQHDO JODQG JOXNR] YH

HQHUML PHWDEROL]PDVÕQÕ� JDVWURLQWHVWLQDO HPLOLPL�

E|EUHN YH NDUDFL÷HU IRQNVL\RQODUÕQÕ� QHUYH JURZWK

faktör ve saç rengini de etkilemektedir (4,11,54,73).

.OLQLNWH NXOODQÕOGÕ÷Õ ELU GL÷HU KDVWD JUXEX LVH

NOXVWHU WLS EDú D÷UÕVÕ RODQODUGÕU� oRN D÷UÕOÕ YH SULPHU

EDú D÷UÕVÕ WLSLQGHNL EX KDVWDODU �]HULQGH :DOGHQOLQJ

YH DUNDGDúODUÕQÕQ ���� \DSWÕ÷Õ ELU oDOÕúPDGD�

QRNWXUQDO PHODWRQLQ G�]H\OHUL� ER]XOPXú LPP�Q

SDUDPHWUHOHUOH ELUOLNWH G�ú�N EXOXQPXú YH

hastalardan 9 tanesi 5 mg/gün (st 2000) oral
PHODWRQLQ WHGDYLVLQH DOÕQPÕúWÕU� +DVWDODUÕQ EHúLQGH

EHOLUJLQ G�]HOPH WHVSLW HGLOPLúWLU� %X oDOÕúPDQÕQ

LOJLQo ELU VRQXFX WHGDYL\H \DQÕW YHUHQOHULQ ED]DO

PHODWRQLQ G�]H\OHULQLQ YHUPH\HQOHUH J|UH G�ú�N

ROPDVÕGÕU ������� �

Memelilerde pineal glandda melatonin sentezi
\DúOD ELUOLNWH D]DOPDNWDGÕU ����� 3XEHUWH YH \DúOÕ

JUXSODUGD SLQHDORVLWGH \DSÕODQ KLVWRORMLN

oDOÕúPDODUGD YH SLQHDO HQ]LPOHULQLQ EL\RNLP\DVDO

DQDOL]OHULQGH EH]LQ PHODWRQLQ �UHWPH \HWHQH÷LQGH

ELU QHJDWLIOLN J|]OHQPHPLúWLU �����

Melatonin en ilkelinden (tek hücreli algler
örnek: Gonyaulax polyedra� HQ JHOLúPLúLQH E�W�Q

aerobik organizmalarda bulunan, evrim boyunca
NRUXQPXú ELU PROHN�OG�U �������� 0HODWRQLQ oRN

\�NVHN GHUHFHGH OLSRILOLN ELU DMDQGÕU� %XQD NDUúÕQ

VDQÕOGÕ÷Õ JLEL KLGURIRELN GH÷LOGLU� 6XGDNL

o|]�Q�UO�÷� � [ ��
-3

0 RODUDN WHVSLW HGLOPLúWLU

����� 0HODWRQLQ EX |]HOOL÷L VD\HVLQGH NDQ�EH\LQ

bariyeri, kan-CSF bariyeri gibi bütün morfo-
fizyolojik bariyerleri kolayca geçer ve tüm
subselüler kompartmanlara süratle diffüze olur.
Melatonin potent bir serbest radikal tutucudur ve bu
|]HOOL÷LQGHQ GROD\Õ \DúD ED÷ÕPOÕ GHMHQHUDWLI ROD\ODUÕ

HQJHOOHPHNWH \DUDUOÕ RODELOHFH÷L G�ú�Q�OPHNWHGLU

(18,19).

%HUNHU ���� \DSWÕ÷Õ ELU oDOÕúPDGD�

SLQHDOHNWRPL]H RODQ UDWODUGD NROODJHQ \DúODQPDVÕQÕQ

QRUPDO UDWODUD J|UH ID]OD ROGX÷XQX YH I|WDO SLQHDO

GRNX WUDQVSODQWODUÕQÕQ EX V�UHFL |QOHGL÷LQL

J|VWHUPLúWLU�

Santral sinir sisteminde majör eksitatör
transmitterlerin nörofarmakolojik etkileri üzerine
\DSÕODQ VRQ oDOÕúPDODUGD /�JOXWDPDW DPLQRDVLWLQ

HNVLWRWRNVLN HWNLOHUL YH \RO DoWÕ÷Õ Q|URQDO |O�P

DQODúÕOPÕúWÕU� 0HODWRQLQ YH HNVLWDW|U DPLQRDVLWOHU

ROJXQODúPDGD YH \DúODQPDGD ELUELULQLQ WHUVL HWNLOHUH

VDKLSWLU� *OXWDPDW DQDORJODUÕ� NDLQLF DVLW� LERWHQLN

DVLW� 1�PHWLO�'�DVSDUWDWÕQ VLVWHPLN YHULOLúL LOH GHQH\

KD\YDQODUÕQGD �UHPH IRQNVL\RQODUÕQGD JHULOHPH�

GDYUDQÕú GHIHNWOHUL� VLQLU K�FUHOHULQGH GHMHQHUDV\RQ

YH |O�P J|]OHQPLúWLU� *OXWDPDW DQDORJODUÕQÕQ

YHULOPHVL LOH JHUHN \DúODQPD� JHUHNVH

Q|URGHMHQHUDV\RQXQ EL\RPDUNHUODUÕQGD�

biyokimyasal, elektrofizyolojik ve ultrastrüktürel
EHQ]HU HWNLOHU ROXúWXUXOPXúWXU �������� <DúODQPD

V�UHVLQFH &16¶LQ GHMHQHUDV\RQX XQLIRUP GH÷LOGLU�

Eksitatör nörotransmitterler serbest radikallerin
ROXúXPXQX DUWÕUÕUODU �������� 6LQLU VRQXoODUÕQGDQ

VDOÕQDQ EX HNVLWDW|U DPLQRDVLWOHU EH\QLQ GH÷LúLN

E|OJHOHULQGHNL GHMHQHUDWLI V�UHoOHUL KÕ]ODQGÕUÕUODU�

0HODWRQLQ D]DOGÕNoD EX V�UHo KÕ]ODQÕU� 3DUNLQVRQ YH

$O]KHLPHU 625 ED÷ÕPOÕ Q|URGHMHQHUDWLI ROD\ODUGÕU

(82,83).

.RoDN ���� \DSWÕ÷Õ oDOÕúPDGD� UDWODUGD

ROXúWXUXODQ NDID WUDYPDVÕ PRGHOLQGH VHUHEUDO

GRNXGD ROXúDQ LNLQFLO KDVDUÕ SLQHDOHNWRPL]H YH

QRUPDO GHQHNOHUGH LQFHOHPLúWLU� %X oDOÕúPDGD�

normal deneklere göre pinealektomize deneklerde
Q|URQDO GHMHQHUDV\RQ GDKD úLGGHWOL ROPDNWD YH KHU

iki grupta da posttravmatik erken dönemde verilen
PHODWRQLQ LOH GHMHQHUDV\RQXQ úLGGHWL

D]DOWÕODELOPHNWHGLU�

7DQ YH DUNDGDúODUÕQÕQ ���� \DSWÕNODUÕ ELU

oDOÕúPDGD VHUEHVW UDGLNDOOHU DUDFÕOÕ÷Õ LOH '1$

�]HULQGH ROXúWXUXODQ KDVDUÕQ� &KHQ YH DUNDGDúODUÕQÕQ

���� \DSWÕNODUÕ ELU oDOÕúPDGD LVH LQ YLWUR RODUDN
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retinal lipid peroksidasyonunun, Pierrefiche ve
DUNDGDúODUÕQÕQ ���� \DSWÕNODUÕ EDúND ELU oDOÕúPDGD

LVH DOORNVDQÕQ RNVLGDQ HWNLVL LOH UDWODUGD ROXúWXUXODQ

deneysel diabetin  melatoninin antioksidan etkisi ile
GR] ED÷ÕPOÕ RODUDN HQJHOOHQGL÷L J|VWHULOPLúWLU�
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