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øèøêîïîä³áíîãî ò³ëà â ñòàðèõ ùóð³â. Îòðèìàí³ ðåçóëüòàòè
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ìåëàòîí³íó í³âåëþâàëî ïîðóøåííÿ àðõ³òåêòîí³êè õðîíîðèòì³â,

ùî áóëè çì³íåí³ âíàñë³äîê ïðîöåñ³â ñòàð³ííÿ.
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Âñòóï

Øèøêîïîä³áíå ò³ëî (åï³ô³ç) â³ä³ãðàº âàæëèâó
ðîëü â ñèíõðîí³çàö³¿ öèðêàä³àííî¿ åíäîêðèííî¿ àê-
òèâíîñò³. Íàóêîâ³ äîñë³äæåííÿ îñòàíí³õ ðîê³â äî-
ñèòü ãëèáîêî òîðêàþòüñÿ ðîë³ øèøêîïîä³áíîãî ò³ëà
â íåéðîåíäîêðèíí³é ðåãóëÿö³¿ ôóíêö³é îðãàí³çìó
[1,2,3,4,12] òà âèâ÷åííÿ ó÷àñò³ åï³ô³çà â ðîçâèòêó
çàãàëüíîãî àäàïòàö³éíîãî ñèíäðîìó [1,3]. Ï³íåàëü-
íà çàëîçà º îäíèì ç îñíîâíèõ îñöèëÿòîð³â [7,12] â
ðåãóëÿö³¿ õðîíîá³îëîã³÷íèõ ïðîöåñ³â îðãàí³çìó [1, 3,
4]. Ïðè ñòàð³íí³ ïîñòóïîâî çãàñàþòü öèðêàä³àíí³ é
ñåçîíí³ êîëèâàííÿ ïîêàçíèê³â æèòòºä³ÿëüíîñò³ îð-
ãàí³çìó [5,6], çíèæóºòüñÿ ïðîäóêö³ÿ òà ñåêðåö³ÿ åï³-
ô³çîì ìåëàòîí³íó, çìåíøóþòüñÿ äîáîâ³ êîëèâàííÿ
ð³âíÿ ìåëàòîí³íó â ïëàçì³ êðîâ³ [13, 14, 15, 16], ùî
ïðèçâîäèòü äî ðîçâèòêó ð³çíîìàí³òíèõ ïàòîëîã³÷-
íèõ ñòàí³â óíàñë³äîê ï³äâèùåííÿ ðåàêòèâíîñò³ ñèì-
ïàòî-àäðåíàëîâî¿, ã³ïîô³çàðíî-àäðåíàëîâî¿ òà ñåðöå-
âî-ñóäèííî¿ ñèñòåì. Â³äíîâëåííÿ æ êîíöåíòðàö³¿
ìåëàòîí³íó ï³äâèùóº ñò³éê³ñòü ñèñòåì îðãàí³çìó äî
ñòðåñîðíîãî âïëèâó [5,6].

Â³äîìèé ïîçèòèâíèé âïëèâ ìåëàòîí³íó íà
íåéðîåíäîêðèííó ðåãóëÿö³þ  òà éîãî àíòèîêñè-
äàíòíà ä³ÿ [11]. Çíèæóþ÷è àêòèâí³ñòü ã³ïîòàëà-
ìî-ã³ïîô³çàðíî¿ òà ñèìïàòî-àäðåíàëîâî¿ ñèñòåì,
ìåëàòîí³í ãàëüìóº ðîçâèòîê ñòðåñ-ðåàêö³¿ [10].

Îñòàíí³ äîñë³äæåííÿ âêàçóþòü íà ðîëü øèøêî-
ïîä³áíîãî ò³ëà ÿê öåíòðàëüíîãî á³îëîã³÷íîãî ãî-
äèííèêà ïðè ñòàð³íí³ [8], à óâåäåííÿ ìåëàòîí³íó â
ôàðìàêîëîã³÷íèõ äîçàõ ìîæå ñïîâ³ëüíèòè ðîçâè-
òîê ñòàð³ííÿ [5,6,7]. Äîâåäåíèé ñòèìóëþþ÷èé
âïëèâ ìåëàòîí³íó íà ³ìóíîñòðóêòóðíèé ãîìåîñòàç
[9]. Âèâ÷åí³ ñåçîíí³ êîëèâàííÿ äåÿêèõ ïîêàçíèê³â
íåñïåöèô³÷íî¿ ³ìóíîëîã³÷íî¿ àäàïòàö³¿. Ïîðÿä ç
òèì, â ë³òåðàòóð³ â³äñóòí³ äàí³ ùîäî ðîë³ øèøêîïî-
ä³áíîãî ò³ëà â ðåãóëÿö³¿ ñåçîííèõ çì³í öèðêàä³àí-
íèõ ðèòì³â ïîêàçíèê³â íåñïåöèô³÷íî¿ ³ìóíîëîã³÷-
íî¿ àäàïòàö³¿ îðãàí³çìó. Ïîòðåáóþòü á³ëüø äîñêî-
íàëîãî âèâ÷åííÿ ãåðîíòîëîã³÷í³ àñïåêòè öèðêàä³-

àííèõ òà ñåçîííèõ ðèòì³â ³ìóíîñòðóêòóðíîãî ãîìå-
îñòàçó, ó ñòàä³¿ ðîçðîáêè çíàõîäÿòüñÿ äîñë³äæåííÿ
ìåõàí³çì³â âïëèâó çì³íåíîãî îñâ³òëåííÿ íà ôóíêö³¿
ñèñòåìè íåñïåöèô³÷íîãî ³ìóí³òåòó îðãàí³çìó.

Ìåòà äîñë³äæåííÿ

Âèâ÷èòè âïëèâ åï³ô³çåêòîì³¿ íà äèíàì³êó öèð-
êàä³àííèõ ³ ñåçîííèõ ðèòì³â ïîêàçíèê³â íåñïåöè-
ô³÷íî¿ ³ìóíîëîã³÷íî¿ àäàïòàö³¿ îðãàí³çìó òà âèÿ-
âèòè õàðàêòåð âïëèâó øèøêîïîä³áíîãî ò³ëà íà
ðèòìîñòàç ïîêàçíèê³â ïðèðîäíîãî íåñïåöèô³÷íî-
ãî ³ìóí³òåòó ïðè ñòàð³íí³ îðãàí³çìó.

Ìàòåð³àë ³ ìåòîäè

Äîñë³äæåííÿ ïðîâåäåí³ íà 140 á³ëèõ ëàáîðà-
òîðíèõ ùóðàõ-ñàìöÿõ ë³í³¿ Wistar äâîõ â³êîâèõ
ãðóï: ñòàòåâîçð³ëèõ (äîðîñëèõ) - â³êîì 12-15 ì³ñ
ìàñîþ 140-200 ã òà ñòàðèõ - â³êîì 24 ì³ñ ³ á³ëüøå
ìàñîþ 250 ã ³ á³ëüøå. Ùóðè óòðèìóâàëèñÿ ó
â³âàð³¿ ïðè ñòàë³é òåìïåðàòóð³ òà øòó÷íîìó îñ-
â³òëåíí³. Ñâ³òëèé ïåð³îä ïðîäîâæóâàâñÿ ç 08.00 ãîä
ðàíêó äî 20.00 ãîä âå÷îðà, à òåìíîâèé - ç 20.00 ãîä
âå÷îðà äî 06.00 ãîä ðàíêó. Êîíòðîëüíó ãðóïó ñêëà-
ëè ³íòàêòí³ òà ïñåâäîîïåðîâàí³ ùóðè. Â åï³ô³çåê-
òîìîâàíèõ òâàðèí äîñë³äæåííÿ ïðîâîäèëè íà 15-
20 äîáó ï³ñëÿ âèäàëåííÿ ï³íåàëüíî¿ çàëîçè. Åï³ô-
³çåêòîì³þ ïðîâîäèëè çà Y.Ê³tàó i Ì.Altschulå (1954)
â ìîäèô³êàö³¿ Â.Ï. Ï³øàêà (1974).

Êðîâ çàáèðàëè ÷åðåç 6-ãîäèíí³ ³íòåðâàëè: î 09.00,
15.00, 21.00 òà 03.00 ãîäèí³. Äëÿ âèâ÷åííÿ ñåçîííî-
ãî ðèòìó äîñë³äè ïðîâîäèëè âïðîäîâæ äâîõ ðîê³â
íàâåñí³ (êâ³òåíü, òðàâåíü), âë³òêó (ëèïåíü, ñåðïåíü),
âîñåíè (æîâòåíü, ëèñòîïàä) òà âçèìêó (ñ³÷åíü, ëþ-
òèé). Âïëèâ çì³íåíîãî îñâ³òëåííÿ âèâ÷àëè øëÿõîì
óòðèìóâàííÿ òâàðèí çà óìîâ ðåãóëüîâàíîãî ñâ³òëîâî-
ãî ðåæèìó: 72 ãîä – òåìðÿâà òà 72 ãîä - ñâ³òëî.

Âèâ÷àëè ïîêàçíèêè íåñïåöèô³÷íî¿ ³ìóíîëîã³-
÷íî¿ àäàïòàö³¿: àêòèâí³ñòü ñèðîâàòêîâîãî êîìïëå-
ìåíòó, ÿêó âèçíà÷àëè ôîòîìåòðè÷íèì ìåòîäîì çà
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50 % ãåìîë³çîì (îä/ìë), êîíöåíòðàö³þ ñèðîâàòêî-
âîãî ë³çîöèìó (ìêã/ìë) âèçíà÷àëè òóðáîäèìåò-
ðè÷íèì ìåòîäîì çà Ïåðð³ â ìîäèô³êàö³¿ Ãðàíò
(1983), çàãàëüíó ê³ëüê³ñòü ëåéêîöèò³â (109/ë) ïå-
ðèôåðè÷íî¿ êðîâ³ âèçíà÷àëè çà À.ß.Àëüòãàóçåíîì
(1964), ÍÑÒ-òåñò (%) âèçíà÷àëè çà Ñ.Ó.Ïàñòåðîì
(1989), ì³ºëîïåðîêñèäàçíó àêòèâí³ñòü íåéò-
ðîô³ë³â (îä) äîñë³äæóâàëè çà ìåòîäîì Ò.Ïîïîâà ³
Ë.Íåéêîâñüêî¿ (1971), ð³âåíü ãë³êîãåíó (îä) â ëåé-
êîöèòàõ âèçíà÷àëè çà ².Òîäîðîâèì (1966), ôàãîöè-
òàðíó àêòèâí³ñòü (%) ³ ôàãîöèòàðíèé ³íäåêñ (îä)
ïîë³ìîðôíîÿäåðíèõ ëåéêîöèò³â âèâ÷àëè â ïðèñóò-
íîñò³ îá’ºêòà ôàãîöèòîçó (æèâà äîáîâà êóëüòóðà
ñòàô³ëîêîêó) (Ý.Ó.Ïàñòåð è ñîàâò., 1989).

Ðåçóëüòàòè, îòðèìàí³ â õîä³ åêñïåðèìåíòàëü-
íèõ äîñë³äæåíü, ìàòåìàòè÷íî ïðîàíàë³çîâàí³ ç
âèçíà÷åííÿì ñåðåäíüîãî çíà÷åííÿ, ñòàíäàðòíîãî
â³äõèëåííÿ â³ä ñåðåäíüîãî çíà÷åííÿ, â³ðîã³äíîñò³
ð³çíèöü ì³æ ñåðåäí³ìè âåëè÷èíàìè.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Íàø³ äîñë³äæåííÿ âêàçóþòü íà íàÿâí³ñòü ðèò-
ì³êè ñèñòåìè êîìïëåìåíòó òà çíèæåííÿ éîãî âíàñ-
ë³äîê åï³ô³çåêòîì³¿. Öèðêàä³àííèé ðèòì àêòèâíîñò³
ñèðîâàòêîâîãî êîìïëåìåíòó çàëåæèòü íå ò³ëüêè â³ä
â³êó òâàðèí òà ö³ë³ñíîñò³ øèøêîïîä³áíîãî ò³ëà, àëå
é â³ä ïîðè ðîêó. Ñèñòåìà êîìïëåìåíòó, ÿê îäèí ³ç
ïîêàçíèê³â íåñïåöèô³÷íî¿ àäàïòàö³¿, ò³ñíî ïîâ’ÿçàíà
ç ôóíêö³îíóâàííÿì ³ìóííî¿ ñèñòåìè, ìàº âàãîìó
çàëåæí³ñòü â³ä ï³íåàëüíî¿ ðåãóëÿö³¿, ïðî ùî ñâ³ä÷àòü
ñåðåäíüîäîáîâ³ òà ñåðåäíüîð³÷í³ ïîêàçíèêè.

Óì³ñò ñèðîâàòêîâîãî ë³çîöèìó â äîðîñëèõ ùóð³â
ï³ñëÿ ï³íåàëåêòîì³¿ çìåíøóâàâñÿ, ó ñòàðèõ - çðîñòàâ,
òàêîæ ñïîñòåð³ãàëîñÿ í³âåëþâàííÿ öèðêàä³àííîãî
ðèòìó. Ñåçîííèé ðèòì óíàñë³äîê âèäàëåííÿ ï³íåàëü-
íî¿ çàëîçè çì³íþâàâñÿ: ó ñòàðèõ ùóð³â ì³í³ôàçà
çì³ùóâàëàñÿ íà îñ³íü. Óâåäåííÿ ìåëàòîí³íó ñóïðî-
âîäæóâàëîñÿ çðîñòàííÿì âì³ñòó ë³çîöèìó â êîíò-
ðîëüíèõ ãðóïàõ äîðîñëèõ ³ ñòàðèõ ùóð³â, à ó åï³ô³çåê-
òîìîâàíèõ äîðîñëèõ - çìåíøåííÿì ð³âíÿ ïîêàçíèêà.
Ñë³ä âêàçàòè íà ñóòòºâó ðîëü ë³çîöèìó, âì³ñò ÿêîãî
çðîñòàâ ïðè ñòàð³íí³, ùî º êîìïåíñàòîðíèì ìåõà-
í³çìîì, íàïðàâëåíèì íà àêòèâàö³þ ôåðìåíòàòèâíî¿
àêòèâíîñò³ ôàãîöèò³â, ³, íàñàìïåðåä, ë³çîñîìàëüíîãî
ôåðìåíòó - ìóðîì³äàçè, ùî ðóéíóº ñò³íêè áàêòåð³é.

Ï³ñëÿ ï³íåàëåêòîì³¿ ñïîñòåð³ãàëàñÿ ëåéêîïåí³ÿ, ÿê
ó äîðîñëèõ, òàê ³ ó ñòàðèõ ùóð³â. Çìåíøóâàëàñÿ
ôàçí³ñòü öèðêàä³àííîãî ðèòìó, çì³ùóâàëèñÿ àêðîôàçà
³ ì³í³ôàçà. Ïîêàçíèê ê³ëüêîñò³ ëåéêîöèò³â íå º äîñòå-
ìåííî ³íôîðìàòèâíèì ùîäî ä³¿ ìåëàòîí³íó òà çì³íåíî-
ãî îñâ³òëåííÿ, îäíàê äèíàì³êà òà ðèòìîñòàç çì³íþâà-
ëèñÿ, ùî ñï³âïàäàº ç ë³òåðàòóðíèìè äàíèìè [1,4].

ßê ³ ê³ëüê³ñòü ëåéêîöèò³â, ÍÑÒ-òåñò çàëèøàâ-
ñÿ ³ñòîòíî íå çì³íåíèì ïðè ïåðåáóâàíí³ òâàðèí çà
óìîâ òðèâàëî¿ òåìðÿâè. Çà äàíèõ óìîâ íå ñïîñòå-

ð³ãàëîñÿ âïëèâó ìåëàòîí³íó. ÍÑÒ-òåñò õàðàêòåðè-
çóº àêòèâàö³þ ìåòàáîë³çìó íåéòðîô³ë³â ³, íàñàì-
ïåðåä, ôóíêö³þ ãåêñîçîìîíîôîñôàòíîãî øóíòà òà
ïîâ’ÿçàíèé ç íèì ñèíòåç â³ëüíèõ ðàäèêàë³â, íåîá-
õ³äíèõ äëÿ óñï³øíîãî çä³éñíåííÿ ôàãîöèòîçó. Â
íàøèõ äîñë³äàõ ìàëà ì³ñöå òåíäåíö³ÿ äî çì³íè
öüîãî ïîêàçíèêà ç â³êîì òà ïîðóøåííÿ öèðêàä³àí-
íî¿ ðèòì³êè. Öå äàëî çìîãó ïåðåäáà÷èòè ìîæëè-
âó çàëåæí³ñòü ðèòìîñòàçó òà äèíàì³êè ïîêàçíèê³â
ôàãîöèòîçó â³ä ï³íåàëüíèõ ôàêòîð³â.

Öèðêàä³àííèé ðèòì âì³ñòó ãë³êîãåíó â íåéòðî-
ô³ëàõ ó ñòàòåâîçð³ëèõ ùóð³â ï³ñëÿ åï³ô³çåêòîì³¿
ñóòòºâèõ â³äì³ííîñòåé íå ìàâ, à â ñòàðèõ - â³ðîã-
³äíî çíèæóâàâñÿ òà çãëàäæóâàëàñÿ àìïë³òóäà êî-
ëèâàíü ó òâàðèí ç âèäàëåíèì øèøêîïîä³áíèì
ò³ëîì. Óâåäåííÿ ìåëàòîí³íó ñóïðîâîäæóâàëîñÿ
çðîñòàííÿì âì³ñòó ãë³êîãåíó â ï³íåàëåêòîìîâàíèõ
äîðîñëèõ ³ ñòàðèõ ùóð³â. Íèçüêèé âì³ñò ãë³êîãåíó
â ï³ääîñë³äíèõ òâàðèí ñâ³ä÷èòü ïðî íåäîñòàòíþ
åíåðãîçàáåçïå÷åí³ñòü íåéòðîô³ë³â, ÿê îñíîâíîãî
ëàíöþãà ó ôóíêö³îíóâàíí³ ñèñòåìè íåñïåöèô³÷íî¿
³ìóíîëîã³÷íî¿ àäàïòàö³¿ îðãàí³çìó, ³ ïðî ìîæëèâ³
â³äõèëåííÿ â ðîáîò³ ñèñòåìè íåñïåöèô³÷íîãî çàõè-
ñòó, ùî º îñîáëèâî õàðàêòåðíèì ïðè ñòàð³íí³.

Âàæëèâèìè ìîìåíòàìè º áàêòåðèöèäí³ âëàñ-
òèâîñò³ íåéòðîô³ë³â ïåðèôåðè÷íî¿ êðîâ³ òà ðóé-
íóâàííÿ ïåðîêñèäó âîäíþ, ùî çóìîâëåíî ì³ºëî-
ïåðîêñèäàçíîþ àêòèâí³ñòþ. Öèðêàä³àííèé ðèòì
àêòèâíîñò³ ì³ºëîïåðîêñèäàçè õàðàêòåðèçóâàâñÿ
ì³í³ôàçîþ â ðàíêîâèé ÷àñ ó âñ³õ òðüîõ ãðóïàõ
ñòàðèõ ùóð³â. Íèçüêà àêòèâí³ñòü ì³ºëîïåðîêñèäà-
çè íîðìàë³çóâàëàñÿ ï³ä âïëèâîì ìåëàòîí³íó çà
óìîâ çâè÷àéíîãî ôîòîïåð³îäó, òðèâàëî¿ òåìðÿâè
òà ïîñò³éíîãî îñâ³òëåííÿ.

Åêñïåðèìåíòàëüí³ äàí³ âêàçóþòü, ùî â ðåçóëü-
òàò³ ï³íåàëåêòîì³¿ çàçíàþòü çì³í ïîêàçíèêè
âì³ñòó ãë³êîãåíó, ð³âíÿ ÍÑÒ-òåñòó òà ì³ºëîïåðîê-
ñèäàçíî¿ àêòèâíîñò³, ùî º ïðÿìèì ñâ³ä÷åííÿì
çì³íè çà öèõ óìîâ ôàãîöèòàðíî¿ àêòèâíîñò³ ñåã-
ìåíòîÿäåðíèõ íåéòðîô³ëüíèõ ëåéêîöèò³â.

Ôàãîöèòàðíà àêòèâí³ñòü ó ñòàðèõ òâàðèí â³ðî-
ã³äíî çíèæóâàëàñÿ, à âèäàëåííÿ  øèøêîïîä³áíîãî
ò³ëà ïðèçâîäèëî äî ïîðóøåííÿ ôàçíîñò³ äîáîâî¿
êðèâî¿, ïîêàçíèêè â³ðîã³äíî çíèæóâàëèñÿ ³ ó âñ³
÷àñîâ³ ïðîì³æêè äîáè. Óâåäåííÿ ìåëàòîí³íó íîð-
ìàë³çóâàëî çíèæåí³ ïîêàçíèêè ôàãîöèòàðíî¿ àê-
òèâíîñò³, ÿê ó äîðîñëèõ, òàê ³ ó ñòàðèõ ùóð³â, à
ïðè íàÿâíîñò³ çàëîçè - ãîðìîí íå âïëèâàâ íà öåé
ïîêàçíèê ïðè çâè÷àéíîìó ôîòîïåð³îä³.

Çà óìîâ ïðèãí³÷åííÿ ôóíêö³¿ øèøêîïîä³áíîãî
ò³ëà ïðè òðèâàëîìó îñâ³òëåíí³ óâåäåííÿ ìåëàòîí-
³íó ñòèìóëþâàëî àêòèâí³ñòü ôàãîöèòîçó ÿê ó äî-
ðîñëèõ, òàê ³ â ñòàðèõ êîíòðîëüíèõ òâàðèí. Òàêà
æ íàïðàâëåí³ñòü çì³í ñïîñòåð³ãàëàñÿ â îáîõ ãðó-
ïàõ åï³ô³çåêòîìîâàíèõ ùóð³â. Îòæå, ïðè â³äñóò-
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íîñò³ ï³íåàëüíî¿ çàëîçè åôåêòè ìåëàòîí³íó íå çà-
ëåæàòü â³ä ôîòîïåð³îäó.

Ôàãîöèòàðíèé ³íäåêñ ó äîðîñëèõ ùóð³â ï³ñëÿ
âèäàëåííÿ øèøêîïîä³áíîãî ò³ëà õàðàêòåðèçóâàâ-
ñÿ ïîðóøåííÿì ôàçíîñò³ öèðêàä³àíîãî ðèòìó,
çì³ùåííÿì àêðîôàçè íà ðàíêîâèé ÷àñ. Çàðåºñòðî-
âàíî çíèæåííÿ ðèòì³÷íèõ êîëèâàíü ³ â³ðîã³äíå
çìåíøåííÿ ïîêàçíèêà ó ñòàðèõ åï³ô³çåêòîìîâàíèõ
òâàðèí. Åêçîãåííèé ìåëàòîí³í íîðìàë³çóâàâ ð³âåíü
ôàãîöèòàðíîãî ³íäåêñó, êîòðèé áóâ çíèæåíèé óíàñ-
ë³äîê âèäàëåííÿ ï³íåàëüíî¿ çàëîçè òà ï³ñëÿ ä³¿ ïî-
ñò³éíîãî îñâ³òëåííÿ. Ïîðÿä ç â³äñóòí³ñòþ åôåêòó ä³¿
ïîñò³éíî¿ òåìðÿâè òà ìåëàòîí³íó íà äèíàì³êó òà
ðèòìîñòàç ôàãîöèòàðíîãî ³íäåêñó ó âñ³õ ãðóïàõ
äîðîñëèõ ùóð³â, äëÿ ñòàðèõ òâàðèí õàðàêòåðíèì
áóëî çðîñòàííÿ ïîêàçíèêà â êîíòðîë³.

Âèÿâëåíà ð³çíîíàïðàâëåí³ñòü á³îðèòìîëîã³÷-
íèõ çì³í ãóìîðàëüíèõ ³ êë³òèííèõ ïîêàçíèê³â
çàáåçïå÷óº íàéá³ëüø ïîâíîö³ííå ïðèñòîñóâàííÿ
îðãàí³çìó äî öèêë³÷íèõ çì³í çîâí³øíüîãî ñåðåäî-
âèùà. Øèøêîïîä³áíå ò³ëî ó ññàâö³â ïðè÷åòíå äî
ðåãóëÿö³¿ öèðêàä³àííèõ ðèòì³â ñèñòåìè íåñïåöè-
ô³÷íî¿ ³ìóíîëîã³÷íî¿ àäàïòàö³¿ îðãàí³çìó, öåé
âïëèâ ìàº â³êîâ³ îñîáëèâîñò³ ³ çáåð³ãàºòüñÿ äî
ãëèáîêî¿ ñòàðîñò³. Ðåãóëþþ÷à ä³ÿ ï³íåàëüíî¿ çàëî-
çè íà ³ìóíîñòðóêòóðíèé ãîìåîñòàç çä³éñíþºòüñÿ
ìåëàòîí³íîì òà ³íøèìè á³îëîã³÷íîàêòèâíèìè ðå-
÷îâèíàìè, ùî ïðîäóêóþòüñÿ öèì îðãàíîì. Ðå-
çóëüòàòè äîñë³ä³â ³ç çì³íåíèì îñâ³òëåííÿì ñâ³ä-
÷àòü, ùî ³ñíóº ïðèíöèïîâà ìîæëèâ³ñòü ñòèìó-
ëÿö³¿ ìåëàòîí³íóòâîðþþ÷î¿ ôóíêö³¿ øèøêîïîä³á-
íîãî ò³ëà øëÿõîì çá³ëüøåííÿ äîâæèíè òåìíîâî-
ãî ïåð³îäó, ³, ÿê íàñë³äîê, ïîñèëåííÿ ðîáîòè ñèñ-
òåìè íåñïåöèô³÷íî¿ ³ìóíîëîã³÷íî¿ àäàïòàö³¿
îðãàí³çìó, ùî º îñîáëèâî àêòóàëüíèì ó ãåðîíòî-
ëîã³÷í³é ïðàêòèö³.

Âèñíîâêè

1. Ïîêàçíèêè ñèñòåìè íåñïåöèô³÷íî¿ ³ìóíîëî-
ã³÷íî¿ àäàïòàö³¿ îðãàí³çìó ìàþòü ÷³òê³ öèðêàä³àíí³
òà ñåçîíí³ êîëèâàííÿ, ÿê³ â³äð³çíÿþòüñÿ çà â³êîì.

2. Øèøêîïîä³áíà çàëîçà áåðå áåçïîñåðåäíþ
ó÷àñòü ó ôîðìóâàíí³ õðîíîðèòì³â íåñïåöèô³÷íî-
ãî ³ìóííîãî çàõèñòó, ùî ÷³òêî ï³äòâåðäæóºòüñÿ
â³äïîâ³äíèìè çì³íàìè ï³ñëÿ åï³ô³çåêòîì³¿ àáî
óâåäåííÿ ìåëàòîí³íó.

3. Ìîæëèâà ïåâíà êîðåêö³¿ ïîêàçíèê³â ñèñòåìè
íåñïåöèô³÷íî¿ àäàïòàö³¿ ó ïðîöåñ³ ðîçâèòêó ñòàð³ííÿ
îðãàí³çìó øëÿõîì øòó÷íî¿ ðåãóëÿö³¿ ñâ³òëîâîãî ðåæè-
ìó òà øëÿõîì óâåäåííÿ åêçîãåííîãî ìåëàòîí³íó.

Ë³òåðàòóðà. 1. Êîìàðîâ Ô.È. Õðîíîáèîëîãèÿ è õðîíîìå-
äèöèíà / Ô.È.Êîìàðîâ, Ñ.È.Ðàïîïîðò. – Ì.: “Òðèàäà-Õ”, 2000.
– 488 ñ.  2. Ï³øàê Â.Ï. Êë³í³÷íà àíàòîì³ÿ øèøêîïîä³áíîãî
ò³ëà / Â.Ï.Ï³øàê.– Òåðíîï³ëü: Óêðìåäêíèãà, 2000. – 160 ñ.  3.
Ï³øàê Â.Ï. Øèøêîïîä³áíå ò³ëî ³ á³îõ³ì³÷í³ îñíîâè àäàïòàö³¿
/ Â.Ï.Ï³øàê. – ×åðí³âö³: Ìåäàêàäåì³ÿ, 2003. – 152 ñ.  4. Ï³øàê

Â.Ï. Øèøêîïîä³áíå ò³ëî ³ õðîíîðèòìè ³ìóííî¿ ñèñòåìè /
Â.Ï.Ï³øàê, Î.².Çàõàð÷óê, Î.Â.Ï³øàê. – ×åðí³âö³: Ïðóò, 1997.
– 270 ñ.  5. Õàâèíñîí Â.Õ. Ðîëü ïåïòèäîâ â ýïèãåíåòè÷åñêîé
ðåãóëÿöèè àêòèâíîñòè ãåíîâ â îíòîãåíåçå / Â.Õ. Õàâèíñîí,
Â.Â.Ìàëèíèí, Á.Ô.Âàíþøèí // Áþë. ýêïåðèì. áèîë. è ìåä. –
2011. – Ò.152, ¹10. – Ñ.452-457. 6. Øèøêîïîä³áíà çàëîçà:
ïàòîìîðôîëîã³ÿ, ïàòîëîã³÷íà ô³ç³îëîã³ÿ, ôàðìàêîëîã³ÿ /
Â.Ï.Ï³øàê, Ð.ª.Áóëèê, ².².Çàìîðîñüêèé, Ñ.Ñ.Òêà÷óê – ×åðí³âö³,
2012. – 264 ñ.  7. Aging and the circading rhythm of melatonin:
a cross-sectional study of Chinese subjects 30-110 yr of age /
[Z.Y.Zhao, Y.Xie, Y.R.Fu et al.] // Chronobiol. Int. - 2002. - Vol.
19, ¹ 6. - P. 1171-1182. 8. Arendt J. Melatonin and mammalian
pineal gland / J. Arendt– Chapman & Hall. – 1995. – 321 p.  9.
Does a centralized clock for ageing exist? / P.E.Kloeden,
R.Rossler, O.E.Rossler // Gerontology (Schweiz.). – 1999. –
Vol.36, ¹5-6. – P. 314-322.  10. Normative melatonin excretion:
a multinational study / [L.Wetterberg, J.D.Bergiannaki,
Ò.Paparrigopoulos et al.] // Psóchoneuroendocrinology. - 1999. -
Vol. 24, ¹ 2. - P. 209-226.  11. Penial gland buffers initial stress-
induced ACTH burst / J.Milin, M.Demajo, R.Milin // Acta boil.
lugosl. - 1998. - Vol. 24, ¹ 2. -P. 171-176.  12. Reiter R.J. A
review of the evidence supporting melatonin’s role as an
antioxidant / R.J. Reiter //J. Pineal. Res. - 1995. - Vol. 18. - P. 2-
11.  13. Role of the pineal gland in immuniti / G.I.M. Maestroni,
A.Cinti, W.Pierpaoli // Second Intern. Workshop on NIM.
Scientific Programme and Abstracts. – Dubrovnik, 1986. - ¹13.
– P. 6-10.  14. The Pineal gland: Its physiological and
pharmacological role / V.Srinivasan // Indian. J. Physiol. And
Pharmacol. – 1989. – Vol.33, ¹4. – P.263-272.  15. Tjuitou Y.
Human aging and melatonin. Clinical relevance / Y. Tjuitou //
Gerontol. - 2001. - V. 36, ¹ 7.- P.1083 - 1100.  16. Welsh D.K.
Suprachiasmatic nucleus: cell autonomy and network properties
/ D.K.Welsh, J.S.Tacahashi, S.A.Ray // Ann. Rev. Physiol.- 2010.
– Vol.72. – P.551-577.
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ÍÅÑÏÅÖÈÔÈ×ÅÑÊÎÃÎ ÈÌÌÓÍÈÒÅÒÀ ÏÐÈ
ÑÒÀÐÅÍÈÈ

À. È. Çàõàð÷óê

Ðåçþìå. Èññëåäîâàí áèîðèòìîëîãè÷åñêèé ïðîôèëü ïî-
êàçàòåëåé íåñïåöèôè÷íîé èììóíîëîãè÷åñêîé àäàïòàöèè
îðãàíèçìà ïîñëå óäàëåíèÿ øèøêîâèäíîãî òåëà ó ñòàðûõ
êðûñ. Ïîëó÷åííûå ðåçóëüòàòû ïîçâîëÿþò âûñêàçàòü ïðåäïî-
ëîæåíèå î ïðÿìîì âëèÿíèè øèøêîâèäíîãî òåëà íà öèðêàäè-
àííûå è ñåçîííûå ðèòìû ïîêàçàòåëåé íåñïåöèôè÷åñêîãî èì-
ìóíèòåòà ó ìëåêîïèòàþùèõ. Ââåäåíèå ýêçîãåííîãî ìåëàòî-
íèíà íèâåëèðîâàëî íàðóøåíèÿ àðõèòåêòîíèêè õðîíîðèòìîâ,
êîòîðûå áûëè èçìåíåíû âñëåäñòâèå ïðîöåññîâ ñòàðåíèÿ.

Êëþ÷åâûå ñëîâà: íåñïåöèôè÷åñêàÿ àäàïòàöèÿ, øèøêî-
âèäíîå òåëî, ñòàðåíèå, õðîíîðèòìû, ýïèôèçýêòîìèÿ, ìëåêî-
ïèòàþùèå, ìåëàòîíèí.

RELATIONSHIP  OF THE PINEAL GLAND AND
CHRONOSTRUKTURE YNDICES OF NON-SPECIFIC

IMMUNITY IN AGING

O. I. Zakharchuk

Abstract. Biorhythmological profile of non-specific immu-
nological adaptation parameters after epiphysisectomy in old
rats the organism aging was cuwestigated. The results oftained
give an opportunity to suggest a direct influence of the pineal
gland on the circadian and seasonal rhythms of the non-specific
immunity parameters in mammals. Injection of exogene mela-
tonin leveled disonders of  chronorhythm architectoniques which
were changed do to the processes of aging.

Key words: non-specific adaptation, epiphysisectomy,
chronorhythm, pineal gland, aging, mammals, melatonin.
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