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Ðåçþìå. Â îãëÿä³ íàóêîâèõ ïîâ³äîìëåíü ïðåäñòàâëåí³ â³äîìîñò³
ïðî ìåëàòîí³í, ïîêàçàíà éîãî ðîëü ó ïàòîãåíåç³ ìåòàáîë³÷íîãî
ñèíäðîìó. Îá´ðóíòîâàíî çàõèñí³ âëàñòèâîñò³ ìåëàòîí³íó, ùî
³íäóêîâàí³ ³øåì³ºþ òà ä³àáåòîì, éîãî íåïðÿì³ àíòèîêñèäàíòí³
åôåêòè øëÿõîì åêñïðåñ³¿ â³äïîâ³äíèõ ãåí³â â îðãàíàõ-ì³øåíÿõ.
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Ìåòàáîë³÷íèé ñèíäðîì ÌÑ (ñèí. Reaven, Õ-
ñèíäðîì, ñèíäðîì ³íñóë³íîðåçèñòåíòíîñò³, ñìåð-
òåëüíèé êâàðòåò) îõàðàêòåðèçîâàíèé åêñïåðòàìè
ÂÎÎÇ ÿê ïàíäåì³ÿ XXI ñò., à éîãî ñêëàäîâ³, îæè-
ð³ííÿ ³ öóêðîâèé ä³àáåò 2 òèïó, ðîçãëÿäàþòü ÿê
ãëîáàëüíó åï³äåì³þ íå³íôåêö³éíîãî ́ åíåçó [10, 14,
20, 26, 27, 28]. ×àñòîòà ÌÑ ó ñâ³ò³ ñòàíîâèòü â³ä
17 äî 25%, çà ³íøèìè ïîâ³äîìëåííÿìè - â³ä 20 äî
40%. Â Óêðà¿í³ ñåðåä ïðàöåçäàòíîãî íàñåëåííÿ
îæèð³ííÿ òðàïëÿºòüñÿ ìàéæå ó 30% îñ³á, à íàä-
ì³ðíó ìàñó ò³ëà ìàº êîæíèé ÷åòâåðòèé ìåøêà-
íåöü êðà¿íè [16]. Çà ïåð³îä ç 1980 äî 2013 ðð. ó
âñüîìó ñâ³ò³ ÷èñëî îñ³á, ùî ñòðàæäàþòü íà îæè-
ð³ííÿ, ñåðåä ÷îëîâ³ê³â çðîñëî ç 28,8% äî 36,9% ³ ç
29,8% äî 38% - ñåðåä æ³íîê [34]. Çã³äíî ç ïðîã-
íîçîì äî 2030 ð. ïîíàä 2 ìëðä îñ³á ìàòèìóòü
íàäì³ðíó ìàñó ò³ëà ³ 1 ìëðä - îæèð³ííÿ. Âèÿ-
âèëîñÿ, ùî ³ñíóþòü ñóòòºâ³ ãåíäåðí³ â³äì³ííîñò³: ó
÷îëîâ³ê³â ÌÑ òðàïëÿºòüñÿ ó 2,0 - 2,5 ðàçè ÷àñ-
ò³øå, í³æ ó æ³íîê ÿê ìîëîäîãî, òàê ³ ñòàðøîãî â³êó
[11].

Ñåðåä ïðè÷èí òàêîãî ÿâèùà âàðòî âçÿòè äî
óâàãè, ùî îðãàí³çì æ³íêè êðàùå çàõèùåíèé â³ä
çãóáíî¿ ä³¿ ÷èííèê³â äîâê³ëëÿ âíàñë³äîê á³ëüø øè-
ðîêî¿ íîðìè ðåàêö³¿, òîä³ ÿê îñîáèíè ÷îëîâ³÷î¿ ñòà-
ò³, ùî ìàþòü äåùî âóæ÷ó íîðìó ðåàêö³¿, º ñâîº-
ð³äíîþ ì³øåííþ äëÿ åâîëþö³éíèõ çì³í òà â³äïî-
â³äíîãî ðåàãóâàííÿ. Òîìó ç'ÿñóâàííÿ åò³îëîã³¿ òà
ïàòîãåíåçó ÌÑ ñòàíîâèòü ïð³îðèòåòíèé íàïðÿìîê
íàóêîâèõ äîñë³äæåíü êàðä³îâàñêóëÿðíî¿ ïàòîëîã³¿
òà ä³àáåòó [44].

Äî ïàòîãåíåòè÷íèõ ñêëàäîâèõ öüîãî ãåòåðî-
ãåííîãî, áàãàòîôàêòîðíîãî çàõâîðþâàííÿ íàëå-
æàòü òàê³ ïîðóøåííÿ: ³íñóë³íîðåçèñòåíòí³ñòü, â³ñ-
öåðàëüíå (àáäîì³íàëüíå) îæèð³ííÿ, àðòåð³àëüíà
ã³ïåðòåíç³ÿ, ïîðóøåííÿ òîëåðàíòíîñò³ äî ãëþêîçè
àáî öóêðîâèé ä³àáåò òèïó 2 (ÖÄ 2), ã³ïåð³íñóë³-

íåì³ÿ, íåàëêîãîëüíà æèðîâà õâîðîáà ïå÷³íêè, äèñ-
ë³ï³äåì³ÿ, ã³ïåðòðèãë³öåðèäåì³ÿ, çíèæåííÿ ð³âíÿ
ë³ïîïðîòå¿í³â âèñîêî¿ ù³ëüíîñò³, ï³äâèùåííÿ âì³ñòó
ë³ïîïðîòå¿í³â íèçüêî¿ ù³ëüíîñò³ òà ³í. Çàçíà÷åí³
ÿâèùà ñóïðîâîäæóþòüñÿ ñèíòåçîì ïðîçàïàëüíèõ
öèòîê³í³â, ð³âåíü ÿêèõ â³ääçåðêàëþº ÿê ðîçâèòîê
óñêëàäíåíü, ó ïåðøó ÷åðãó àíäðî¿äíèé (â³ñöåðàëü-
íèé) òèï îæèð³ííÿ, òàê ³ íåñïðèÿòëèâèé ïðîãíîç
ÌÑ [20]. Æèðîâà òêàíèíà º ñâîºð³äíèì åêðàíîì,
ÿêèé "áëîêóº" ñïåöèô³÷íó ä³þ ³íñóë³íó íà òêàíèíè-
ì³øåí³ ³ ñïðèÿº ³íñóë³íîðåçèñòåíòíîñò³ ì'ÿçîâî¿
òêàíèíè [3, 8].

Ïîðóøåííÿ â ïðîöåñ³ ôîðìóâàííÿ ÌÑ âóãëå-
âîäíîãî ³ æèðîâîãî îáì³íó âàðòî ðîçãëÿäàòè ç
ïîçèö³é ô³ëîãåíåòè÷íî¿ òåîð³¿ çàãàëüíî¿ ïàòîëîã³¿
[23]. Òàê, ñèñòåìà ë³ïîïðîòå¿í³â - ïåðåíåñåííÿ â
ã³äðîô³ëüíîìó ì³æêë³òèííîìó ñåðåäîâèù³ ã³äðî-
ôîáíèõ æèðíèõ êèñëîò ³ ïîãëèíàííÿ ¿õ êë³òèíàìè -
çàçíàëà âïðîäîâæ ô³ëîãåíåçó çì³í íà òðüîõ ôóíê-
ö³îíàëüíî ð³çíèõ åòàïàõ [24]. Íà ïî÷àòêîâîìó
åòàï³ - öå ñòàíîâëåííÿ ôóíêö³¿ ³ ïåðåíåñåííÿ æèð-
íèõ êèñëîò ë³ïîïðîòå¿íàìè âèñîêî¿ ãóñòèíè ó ôîðì³
ïîëÿðíèõ ë³ï³ä³â ³ ïàñèâíå ¿õ ïîãëèíàííÿ êë³òèíàìè
(åíòåðîöèòàìè); íà äðóãîìó åòàï³ - óòâîðåííÿ
õ³ëîì³êðîí³â, ïåðåíåñåííÿ æèðíèõ êèñëîò ó íå-
ïîëÿðíèõ ë³ï³äàõ (òðèãë³öåðèäè òà åô³ðè õîëåñ-
òåðèíó) ³ àêòèâíå, ðåöåïòîðíå ïîãëèíàííÿ êë³òè-
íàìè (ãåïàòîöèòàìè) ïîë³ºíîâèõ æèðíèõ êèñëîò â
ë³ïîïðîòå¿íàõ íèçüêî¿ ãóñòèíè. ² íà òðåòüîìó, çàê-
ëþ÷íîìó åòàï³, ï³ä ä³ºþ ðåãóëÿòîðíî¿, ãóìîðàëüíî¿
ñèñòåìè, ³íñóë³íó, óòâîðþþòüñÿ ô³ëîãåíåòè÷íî
ï³çí³ ë³ïîïðîòå¿íè äóæå íèçüêî¿ ãóñòèíè ³ âåêòîðíå,
àêòèâíå ïîãëèíàííÿ ò³ëüêè ³íñóë³íçàëåæíèìè êë³-
òèíàìè íàñè÷åíèõ ³ ìîíîíåíàñè÷åíèõ æèðíèõ êèñ-
ëîò ó ôîðì³ íåïîëÿðíèõ òðèãë³öåðèä³â øëÿõîì ano
E/B-100-åíäîöèòîçó [25].

Ïðè öüîìó àêòèâóâàâñÿ ë³ïîãåíåç, â òîé ÷àñ ÿê
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ë³ïîë³ç ãàëüìóâàâñÿ. Îòæå, íà ùàáëÿõ ô³ëîãåíåçó
ïîñë³äîâíî â³äáóâàëîñÿ ôîðìóâàííÿ ë³ïîïðîòå¿í³â
âèñîêî¿ ãóñòèíè (ËÏÂÃ), ë³ïîïðîòå¿í³â íèçüêî¿
ãóñòèíè (ËÏÍÃ) ³ ë³ïîïðîòå¿í³â äóæå íèçüêî¿ ãóñ-
òèíè (ËÏÄÍÃ). Ïðèíàã³äíî íàãîëîñèòè, ùî ôîð-
ìóâàííÿ ËÏÄÍÃ - åòàï ìåíø óñòàëåíèé, ìåíø
ñòàá³ëüíèé òà ³íñóë³íçàëåæíèé. Íà öüîìó ð³âí³
âèíèêëà ³íñóë³íîðåçèñòåíòí³ñòü ÿê îäíà ³ç ïðåäòå÷
ÌÑ [23, 24, 31].

Ç ô³ëîãåíåòè÷íîþ òåîð³ºþ çàãàëüíî¿ ïàòîëîã³¿
óçãîäæóºòüñÿ ïðèïóùåííÿ [47] ïðî òå, ùî îæè-
ð³ííÿ, àðòåð³àëüíà ã³ïåðòåíç³ÿ ³ öóêðîâèé ä³àáåò º
íàñë³äêîì ïîðóøåííÿ åâîëþö³éíî çàêð³ïëåíî¿
àäàïòàö³¿ äî ñåçîííèõ òà öèðêàä³àííèõ ðèòì³â
äîâê³ëëÿ.

Ó ïàòîãåíåç³ îæèð³ííÿ íàäàþòü çíà÷åííÿ àôå-
ðåíòíîìó ðåôëåêñó æèðîâî¿ òêàíèíè. Öå ñèìïà-
òèêî-çáóäæóâàëüíèé ðåôëåêñ, çà ó÷àñò³ ÿêîãî æè-
ðîâà òêàíèíà ïî÷èíàº ñèìïàòè÷íó àêòèâí³ñòü òà
ñïðèÿº ã³ïåðòåíç³¿.

Ó íîâîíàðîäæåíèõ íàùàäê³â ùóð³â, ìàòåð³
ÿêèõ ñòðàæäàëè íà îæèð³ííÿ, âèíèêàþòü ñò³éê³
çì³íè öåíòðàëüíîãî ðåãóëþâàëüíîãî øëÿõó òèñêó
êðîâ³ [49]. Åêñïåðèìåíòè ç ã³ïåðëåïòèíåì³ºþ ó
íîâîíàðîäæåíèõ ï³äòâåðäæóþòü íåãàòèâí³ ïðå-
íàòàëüí³ åôåêòè ëåïòèíó â êðèòè÷í³ ðåïåðí³ òî÷êè
åìáð³îãåíåçó ã³ïîòàëàìóñà, ùî â³ääçåðêàëþºòüñÿ
ã³ïåðòåíç³ºþ â äîðîñëîìó â³ö³.

Ô³ëîãåíåòè÷íà òåîð³ÿ çàãàëüíî¿ ïàòîëîã³¿, çîê-
ðåìà ÌÑ, çíàõîäèòü ï³äòâåðäæåííÿ â ìîëåêó-
ëÿðíî-á³îëîã³÷íèõ òà ìîëåêóëÿðíî-ãåíåòè÷íèõ
äîñë³äæåííÿõ. Ï³äâèùåíå íàêîïè÷åííÿ â æèðîâ³é
òêàíèí³ òðèãë³öåðèä³â ³ âèâ³ëüíåííÿ ¿õ ó âèãëÿä³
â³ëüíèõ æèðíèõ êèñëîò êîíòðîëþºòüñÿ ãåíîòèïîì.

Çàâäÿêè ïðîãðåñó â ïîë³ãåíîìíîìó ñåêâåíóâà-
íí³ âèÿâëåíî ãåíè òà ¿õ ïîë³ìîðôí³ àëåë³, ùî êî-
äóþòü á³ëêè, àñîö³éîâàí³ ç ðåãóëÿö³ºþ ð³çíèõ ëà-
íîê ïàòîãåíåçó ÌÑ, ³ ïðèçâîäÿòü äî ïàòîëîã³÷íîãî
ï³äâèùåííÿ ìàñè ò³ëà [42].

Çà îñòàíí³ì (2014 ð.) ïîâ³äîìëåííÿì Human
Genome Epidemiology Network (HuGÅNet), 1632
ãåíè àñîö³éîâàí³ ç îæèð³ííÿì.

Ïåðøèì ãåíîì, àñîö³éîâàíèì ³ç íåñèíäðî-
ìàëüíèì (ïîë³ãåííèì) îæèð³ííÿì òà æèðîâîþ
òêàíèíîþ, ñòàâ ãåí FTO (fat mass and obesity-
assoc³ated). Öåé ãåí ³ éîãî âàð³àíòè êîíòðîëþþòü
çì³íó àïåòèòó òà ñïîæèâàííÿ ¿æ³ [6, 30, 45]. Îäíî-
íóêëåîòèäí³ çàì³íè â öüîìó ãåí³, çîêðåìà, rs
9939609, âïëèâàþòü íà ³íäåêñ ìàñè ò³ëà. Ãåí êîäóº
2-îêñîãëóòàðàò-çàëåæíó äåìåòèëàçó íóêëå¿íîâèõ
êèñëîò, ÿêà êîíòðîëþº ïðîöåñ äåìåòèëóâàííÿ N6-
ìåòèëàäåíîçèíó m(6) À ÐÍÊ [41]. Ïðîäóêò åêñï-
ðåñ³¿ ãåíà FTO ì³ñòèòüñÿ â ã³ïîòàëàìóñ³ â ä³ëÿíö³,
ÿêà â³äïîâ³äàº çà åíåðãåòè÷íèé îáì³í, à ð³âåíü
åêñïðåñ³¿ FTO â àðêîïîä³áíîìó ÿäð³ ðåãóëþºòüñÿ

çà ïîñåðåäíèöòâîì ïðîöåñ³â, ùî êîíòðîëþþòü
â³ä÷óòòÿ íàñè÷åííÿ òà ãîëîäó [37]. Ó íîñ³¿â ìó-
òàö³¿ ãåíà MC4R äî÷àñíî ôîðìóºòüñÿ îæèð³ííÿ
[6].

Ç îæèð³ííÿì àñîö³éîâàí³ ãåíè TMEM18,
GNPOA2, SH2B, MTCH2, KCTD15, NEGR1 [46].
×àñòèíà ç íèõ MTCH2, KCTD15 òà STK33 i
SH2B1) ôîðìóþòü ìîðá³äí³ ôîðìè îæèð³ííÿ [32].

Ãåí KCTO15, àñîö³éîâàíèé ç ðîçâèòêîì îæè-
ð³ííÿ, ëîêàë³çóºòüñÿ íà õðîìîñîì³ 19 q13.11/ rs
11084753, rs 29941. Éîãî ôóíêö³ÿ ïîëÿãàº â àêòè-
âàö³¿ ÌÒ, ñïðè÷èíÿº àíîðåêñ³þ òà öóêðîâèé ä³àáåò
2 [33, 46].

Íàäì³ðíå ñïîæèâàííÿ ¿æ³, ïîºäíàíå ç îæèð³-
ííÿì ³ ÖÄ 2, ïîðóøóº öèðêàä³àíí³ ðèòìè çà ó÷àñò³
÷àñîâèõ ãåí³â Clook, Bmall, Ccn 41 [36, 39, 43].

Ãåí Noc êîäóº öèðêàä³àííó ðåãóëÿö³þ äåàäåí³-
ëàçè ôåðìåíòó, ùî âèçíà÷àº ðåçèñòåíòí³ñòü äî
ä³àáåòó. Íîêàóò öüîãî ãåíà ñïðè÷èíÿº ñò³éê³ñòü äî
îæèð³ííÿ ³ ðîçâèòîê ä³àáåòó ïðè óòðèìóâàíí³ íà
ä³ºò³ ç íàäëèøêîì æèð³â [39].

Ââàæàþòü, ùî ãåí Noc êîíòðîëþº ñïåöèô³÷íó
öèðêàä³àííó ðåãóëÿö³þ ë³ï³äíîãî îáì³íó òà óòè-
ë³çàö³þ æèðó â îðãàí³çì³ [43].

²íñóë³íîðåçèñòåíòí³ñòü, ÿê îñíîâà ÌÑ, òåæ
ìàº ñïàäêîâó ñõèëüí³ñòü ³ çóìîâëåíà ìóòàö³ÿìè
íèçêè ãîðìîí³â: ãëþêîçíîãî òðàíñïîðòåðà 2 ³ 4
(glut2 ó ïå÷³íö³ ³ glut4 ì'ÿçîâ³é ³ æèðîâ³é òêàíèíàõ);
ãåêñîê³íàçè 2; ãë³êîãåíñèíòåòàçè; á³ëêà, ùî çâ'ÿçóº
â³ëüí³ æèðí³ êèñëîòè; ³íñóë³í-ðåöåïòîðíîãî ñóáñò-
ðàòó 1 [22]. Ç ³íñóë³íîðåçèñòåíòí³ñòþ íàðîä-
æóþòüñÿ, àëå ¿¿ îçíàêè âèÿâëÿþòüñÿ íà á³ëüø ï³ç-
í³õ åòàïàõ îíòîãåíåçó. Âïðîäîâæ òðèâàëî¿ ³ñòîð³¿
ëþäñòâà òàêèé ìåõàí³çì âèêîíóâàâ ðîëü ïðèñòî-
ñóâàëüíîãî - òåîð³ÿ "åêîíîìíîãî ãåíîòèïó".

Ïðîòå øâèäêà çì³íà äîâê³ëëÿ, ñïðè÷èíåíà íàó-
êîâî-òåõí³÷íèì ïðîãðåñîì, ïðèçâîäèòü äî ðóéíó-
âàííÿ åâîëþö³éíî çàêð³ïëåíèõ ðèòì³â ô³ç³îëî-
ã³÷íèõ ìåòàáîë³÷íèõ ïðîöåñ³â, ùî º ïåðøîïðè÷è-
íîþ îæèð³ííÿ, àðòåð³àëüíî¿ ã³ïåðòåíç³¿ òà öóêðî-
âîãî ä³àáåòó 2-ãî òèïó.

Çàñëóãîâóþòü íà óâàãó ì³êðîÐÍÊ - ÷èñåëüíèé
êëàñ íåêîäóþ÷èõ ÐÍÊ ð³çíîìàí³òíèõ çà ôóíêö³ºþ,
ïðîòå ¿õ îñíîâíà ðîëü ïîëÿãàº ó ïðîöåñàõ ÐÍÊ-
³íòåðôåðåíö³¿. Òàê, ì³êðîÐÍÊ-33à ³ ì³êðîÐÍÊ-33â
ðàçîì ³ç ãåíîì ÿäåðíèõ ðåöåïòîð³â (SREBR) áå-
ðóòü ó÷àñòü ó êîíòðîë³ îáì³íó ë³ï³ä³â ³ õîëåñòå-
ðèíó. Ì³êðîÐÍÊ-103 ³ ì³êðîÐÍÊ-107 ðåãóëþþòü
îáì³í ãëþêîçè òà ³íñóë³íó, à ì³êðîÐÍÊ-34à - êëþ-
÷îâà ëàíêà ñòàëîñò³ ë³ï³ä³â ó ïå÷³íö³. Îòæå, ì³ê-
ðîÐÍÊ, ÿê ñèãíàëüí³ ìîëåêóëè, ìîæóòü áóòè ìàð-
êåðàìè ìåòàáîë³÷íèõ ïîðóøåíü òà âèñîêîåôåê-
òèâíèìè ùîäî óñóíåííÿ êàðä³îìåòàáîë³÷íèõ ðîç-
ëàä³â [38].

ÌÑ - êîìïëåêñ âçàºìîïîâ'ÿçàíèõ ïîðóøåíü
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âóãëåâîäíîãî òà æèðîâîãî îáì³í³â, ìåõàí³çì³â
ðåãóëÿö³¿ àðòåð³àëüíîãî òèñêó òà ôóíêö³¿ åíäîòå-
ë³þ, ùî ôîðìóºòüñÿ íà òë³ íåéðîåíäîêðèííèõ ïî-
ðóøåíü.

Ùå â 60 ðîêè XX ñò. áóëî âèñóíóòî ïðèïóùå-
ííÿ ïðî àíòàãîí³ñòè÷íèé âïëèâ ã³ïîô³çà òà åï³ô³çà
íà âóãëåâîäíèé ³ æèðîâèé îáì³í [8].

Ãîðìîíàëüí³ çì³íè, ùî âèíèêàþòü ïðè ÌÑ,
ñïðè÷èíÿþòü ìîá³ë³çàö³þ æèð³â ³ ï³äâèùóþòü ó
êðîâ³ êîíöåíòðàö³þ õîëåñòåðèíó ³ æèðíèõ êèñëîò
[46]. Ñåð³ºþ åêñïåðèìåíòàëüíèõ äîñë³äæåíü äî-
âåäåíî, ùî çà òðèâàëîãî ã³ïîï³íåàë³çìó - ïðèã-
í³÷åííÿ ìåëàòîí³íóòâîðþâàëüíî¿ ôóíêö³¿ øèøêî-
ïîä³áíî¿ çàëîçè - âèíèêàþòü ³ ïðîãðåñóþòü ÿâèùà
ìåòàáîë³÷íîãî ñèíäðîìó [7], ùî çíàéøëî ï³äò-
âåðäæåííÿ ³ â êë³í³÷íèõ ñïîñòåðåæåííÿõ [1, 15].

Çàëèøàºòüñÿ äîâåäåíèì ôàêò ìóëüòèôóíêö³é-
íîñò³ ³íäîëàì³í³â ØÇ ³ â öüîìó ïîëÿãàº îäíà ç ¿õ
â³äì³ííîñòåé. Îñîáëèâî öå ñòîñóºòüñÿ åï³ô³çàð-
íîãî íåéðîãîðìîíó ìåëàòîí³íó (ÌÒ). ÌÒ (N-àöå-
òèë-5-ìåòîêñèòðèïòàì³í) - ãîðìîí ØÇ, ðåãóëÿòîð
ÖÐ â îðãàí³çì³. Â³í ì³ñòèòü øèðîêèé ñïåêòð ô³-
ç³îëîã³÷íèõ âëàñòèâîñòåé: àíòèîêñèäàíòíó [21],
ã³ïîòåíçèâíó, õðîíîá³îòè÷íó, àíêñ³îë³òè÷íó ³ àí-
òèñòðåñîâó [17], ³ìóíîìîäóëþâàëüíó àêòèâí³ñòü
[2] òà ìàº çíåáîëþâàëüíèé åôåêò [4]. ÌÒ ìîæå
â³ä³ãðàâàòè ïåâíó ðîëü ó ñòàá³ë³çàö³¿ ãëþêîçíîãî
ãîìåîñòàçó [19]. Çàçíà÷àþòü, ùî ðèòì ñèíòåçó òà
ñåêðåö³¿ ÌÒ ôîðìóº òàê³ ïîêàçíèêè, ÿê: òîëå-
ðàíòí³ñòü äî ãëþêîçè, ÷óòëèâ³ñòü òêàíèí äî ³íñó-
ë³íó, à îñòð³âöåâîãî àïàðàòó ï³äøëóíêîâî¿ çàëîçè -
äî ³íñóë³íîâîãî ñèãíàëó [9].

Çàñòîñóâàííÿ ÌÒ â³äíîâèëî çì³íè ïîêàçíèê³â
ë³ï³äíîãî îáì³íó â êðîâ³ ³ ïå÷³íö³, ùî àñîö³þâàëîñÿ
ç íîðìàë³çàö³ºþ êë³òèííîãî ñêëàäó îðãàí³â ³ìóííî¿
ñèñòåìè [5]. Àâòîðè ä³éøëè âèñíîâêó, ùî ÌÒ º
ïåðñïåêòèâíèì ë³êóâàëüíèì çàñîáîì ùîäî óñó-
íåííÿ ïîðóøåíü ë³ï³äíîãî îáì³íó é ³ìóííîãî ñòà-
òóñó ïðè àë³ìåíòàðíîìó îæèð³íí³.

Äîñë³äæåííÿìè in vivo òà in vitro ï³äòâåðäæåíî
êëþ÷îâó ðîëü ÌÒ ó ðåãóëÿö³¿ ìåòàáîë³çìó
ãëþêîçè ³ ïàòîãåíåç³ öóêðîâîãî ä³àáåòó [48]. Ìå-
õàí³çìè ïàòîãåíåçó çóìîâëåí³ G-á³ëêîì, ÿêèé çâ'ÿ-
çóºòüñÿ ç ðåöåïòîðàìè ÌÒ1 (ãåí ÌÒNR1A) ³
ÌÒ2 (ãåí ÌÒNR1Â) ³ º ïîñåðåäíèêîì ä³¿ ÌÒ.

Ó õâîðèõ íà ÌÑ ð³âåíü åêñïðåñ³¿ 6-ñóëüôàòîê-
ñèìåëàòîí³íó ç ñå÷åþ ñóòòºâî ïåðåâàæàâ êîíò-
ðîëüí³ âåëè÷èíè [13]. Çàçíà÷åí³ çì³íè êîðåëþâàëè
ç òàêèìè, îçíà÷åíèìè ÷èííèêàìè: ÖÄ 2; òðè-
âàë³ñòü äèñãë³êåì³¿ ïîíàä 5 ðîê³â; îæèð³ííÿ 3 ³ 4
ñòóïåíÿ; àáäîì³íàëüíå îæèð³ííÿ; ð³âåíü çàãàëü-
íîãî õîëåñòåðèíó > 5,5 ììîëü/ë; ð³âåíü ë³ïîïðîòå¿-
ä³â íèçüêî¿ ãóñòèíè ç 4,6 ììîëü/ë òà ³í. Àâòîðè
íàãîëîøóþòü íà âàæëèâ³é ðîë³ ÌÒ ó ïàòîãåíåç³
îñíîâíî¿ ïîë³ìîðá³äíî¿ ïàòîëîã³¿, çîêðåìà ÌÑ.

Ìåëàòîí³íîâ³ åôåêòè çä³éñíþþòüñÿ çà ïîñå-
ðåäíèöòâîì ñïåöèô³÷íèõ ðåöåïòîð³â, ÿê³ ëîêàë³-
çóþòüñÿ ÿê íà ïîâåðõí³ êë³òèííèõ ìåìáðàí (MT1
(M-1a, MTNRIA); MT2 (M-1â, MTNRIÂ); MT3
(M-1ñ, MTNRIÑ), òàê ³ â ÿäð³ (RZR/R0Ra; NR1F2
(RZR/R0Râ). Ìîæëèâèé íåðåöåïòîðíèé âïëèâ ÌÒ
âíàñë³äîê éîãî äèôóç³¿ âñåðåäèíó êë³òèíè.

Àíòèîêñèäàíòíó âëàñòèâ³ñòü ÌÒ âèçíà÷åíî ó
âñ³õ êë³òèííèõ ñòðóêòóðàõ. Öåé åôåêò â³äáó-
âàºòüñÿ øëÿõîì íåéòðàë³çàö³¿ â³ëüíèõ ðàäèêàë³â
ÎÍ-, ÎÎÍ-, ÎÍ2, NÎ-, ÎNOO-, çíèæåííÿ ð³âíÿ
³íäóêîâàíîãî îêñèäó àçîòó òà àêòèâàö³¿ ãëóòàò³îí-
ïåðîêñèäàçè [18].

ÌÒ º ñåëåêòèâíèì ³íã³á³òîðîì ³íäóöèáåëüíî¿
ñèíòàçè îêñèäó àçîòó. Çà óâåäåííÿ âíóòð³ø-
íüîî÷åðåâèííî ÌÒ ó äîç³ 10 ìã/êã çìåíøóºòüñÿ
êîíöåíòðàö³ÿ ê³íöåâèõ ïðîäóêò³â ìåòàáîë³çìó îê-
ñèäó àçîòó, í³òðàò- òà í³òðèò- àí³îí³â [12].

Íà â³äì³íó â³ä á³ëüøîñò³ ³íøèõ âíóòð³ø-
íüîêë³òèííèõ àíòèîêñèäàíò³â, ÿê³ ëîêàë³çóþòüñÿ â
ïåâíèõ êë³òèííèõ îðãàíî¿äàõ, ïðèñóòí³ñòü ÌÒ, îò-
æå, éîãî àíòèîêñèäàíòíó âëàñòèâ³ñòü, âèçíà÷åíî ó
âñ³õ êë³òèííèõ ñòðóêòóðàõ, çîêðåìà ³ â ÿäð³ [12].

Àíòèîêñèäàíòí³ âëàñòèâîñò³ ÌÒ çóìîâëåí³
ë³ïîô³ëüí³ñòþ, ùî ñïðèÿº â³ëüíîìó ³ øâèäêîìó
ïðîíèêíåííþ â êë³òèíè. Ïðè öüîìó ãîðìîí â
ÿêîñò³ "ïàñòêè" â³ëüíèõ ðàäèêàë³â çàáåçïå÷óº òèì
ñàìèì çàõèñò ìàêðîìîëåêóë, çîêðåìà ÄÍÊ, â³ä
ïîøêîäæåíü. Çà çäàòí³ñòþ ïðèãí³÷óâàòè ïðîöåñè
ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â ³ ïîñèëþâàòè àê-
òèâí³ñòü ôåðìåíò³â àíòèîêñèäàíòíî¿ ñèñòåìè ÌÒ
ïåðåâèùóº ïðèðîäíèé àíòèîêñèäàíò - â³òàì³í Å.

Ó ïàö³ºíò³â ç³ çíèæåíèì ð³âíåì ñåêðåö³¿ ÌÒ,
â³ðîã³äíî, çðîñòàº ðèçèê ìåòàáîë³÷íîãî ñèíäðîìó
[8].

Êîìïåíñàòîðíå ï³äâèùåííÿ ð³âíÿ ÌÒ ó â³ä-
ïîâ³äü íà ã³ïåðãë³êåì³þ òà äèñë³ï³äåì³þ ðîçãëÿ-
äàºòüñÿ â ÿêîñò³ ðàííüîãî ä³àãíîñòè÷íîãî ìàðêå-
ðà ìåòàáîë³÷íîãî ñèíäðîìó.

Îñòàíí³ì ÷àñîì äîâåäåíî, ùî âïëèâ ÌÒ íà
ðåãóëÿö³þ êëþ÷îâèõ ãåí³â á³îëîã³÷íîãî ãîäèííèêà
ìîæå çä³éñíþâàòèñÿ ³ áåç çàëó÷åííÿ ìåëàòîí³-
íîâèõ ðåöåïòîð³â. Ë³ïîô³ëüíà âëàñòèâ³ñòü ìîëåêó-
ëè ÌÒ, ¿¿ ìàë³ ðîçì³ðè ñïðèÿþòü ïðÿìîìó ïðîíèê-
íåííþ ÌÒ ÿê ó öèòîïëàçìó, òàê ³ â êàð³îïëàçìó
áåç ó÷àñò³ ðåöåïòîð³â [35, 40].

Òàêèì ÷èíîì, ìåòàáîë³÷íèé ñèíäðîì, ÿê
ìóëüòèôàêòîðíå çàõâîðþâàííÿ, º íàñë³äêîì êîìï-
ëåêñíîãî âïëèâó ãåíåòè÷íèõ, åï³ãåíåòè÷íèõ òà
ñåðåäîâèùíèõ ÷èííèê³â. Ïîçèòèâíèé âïëèâ óâå-
äåííÿ åêçîãåííîãî ÌÒ íà ïåðåá³ã ÌÑ ñïðèÿº óñó-
íåííþ ïàòîëîã³÷íîãî äåñèíõðîíîçó òà çàáåçïå÷óº
ÿê³ñíó ðåàäàïòàö³þ. Ïîä³áíèé åôåêò çóìîâëåíèé
øèðîêîþ ïëåéîòðîííîþ ä³ºþ ÌÒ ùîäî áàãàòîã-
ðàííîãî îñíîâíîãî çàõâîðþâàííÿ. Íîðìàë³çóº

Íàóêîâ³ îãëÿäè
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æèðîâèé ³ âóãëåâîäíèé îáì³í, çíèæóº ð³âåíü
õîëåñòåðèíó â êðîâ³, â³äíîâëþº ðèòì ñèíòåçó ëåï-
òèíó òà îêèñíåííÿ ë³ï³ä³â. Îòðèìàíî íàóêîâå ï³ä´-
ðóíòÿ çàñòîñóâàííÿ ÌÒ â ÿêîñò³ á³îëîã³÷íîãî ìàð-
êåðà â ä³àãíîñòèö³ ìåòàáîë³÷íîãî ñèíäðîìó â îñ³á
ë³òíüîãî òà ñòàðå÷îãî â³êó.
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ÍÀÐÓØÅÍÈß ÎÁÌÅÍÀ ÌÅËÀÒÎÍÈÍÀ Â ÃÅÍÅÇÅ
ÌÅÒÀÁÎËÈ×ÅÑÊÎÃÎ ÑÈÍÄÐÎÌÀ

Ì.È. Êðèâ÷àíñêàÿ, Â.Ï. Ïèøàê, Î.Â. Ïèøàê

Ðåçþìå. Â îáçîðå íàó÷íûõ ñîîáùåíèé ïðåäñòàâëåíû
ñâåäåíèÿ î ìåëàòîíèíå, ïîêàçàíà åãî ðîëü â ïàòîãåíåçå
ìåòàáîëè÷åñêîãî ñèíäðîìà. Îáîñíîâàííî çàùèòíûå ñâîéñòâà
ìåëàòîíèíà, èíäóöèðîâàííûå èøåìèåé è äèàáåòîì, åãî
êîñâåííûå àíòèîêñèäàíòíûå ýôôåêòû ïóòåì ýêñïðåññèè
ñîîòâåòñòâóþùèõ ãåíîâ â îðãàíàõ-ìèøåíÿõ.

Êëþ÷åâûå ñëîâà: ìåòàáîëè÷åñêèé ñèíäðîì, ìåëàòîíèí,
ãåíû îæèðåíèÿ.

METABOLIC DISORDER VIOLATION OF MELATONIN
IN METABOLIC SYNDROME GENESIS

M.I. Kryvchanska, V.P. Pishak, O.V.Pishak

Abstract. In a review of scientific reports, information about

melatonin is presented, as well as its role in the pathogenesis of
metabolic syndrome. The protective properties of melatonin
induced by ischemia and diabetes, its indirect antioxidant effects
by means of expression of the proper genes in target organs
were found.

Metabolic syndrome MS (syn. Reaven, X-syndrome,
insulin resistance syndrome, deadly quartet) - is described by the
experts of WHO as the pandemic of the XXI century, and its
components - obesity and type 2 diabetes, are considered as a
global epidemic of non-infectious genesis. Metabolic syndrome
as a multifactorial disease is the result of the combined effect of
genetic, epigenetic and environment factors.

The positive effect of exogenous melatonin administration
on the course of metabolic syndrome helps to eliminate the
pathological desynchronosis and provides qualitative readap-
tation. A similar effect is caused by a wide pleiotropic action of
melatonin on multifaceted basic disease. This hormone nor-
malizes lipid and carbohydrate metabolism, lowers blood
cholesterol, restores the rhythm of leptin synthesis and lipid
oxidation. The scientific foundation of melatonin use as a
biological marker in the diagnostics of metabolic syndrome in
elderly and senile age, has been received.

Key words: metabolic syndrome, melatonin, obesity genes.
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