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Ðåçþìå. Ó ðîáîò³ â³äîáðàæåíî õðîíîðèòì³÷íó õàðàêòåðèñòèêó

³îíîðåãóëþâàëüíî¿ ôóíêö³¿ íèðîê çà óìîâ ã³ïîôóíêö³¿ øèøêîïîä³-

áíî¿ çàëîçè (ØÇ) ï³ä âïëèâîì áëîêàäè ìîíîîêñèäó í³òðîãåíó

(NO). Âñòàíîâëåíî, ùî áëîêàäà ñèíòåçó NO ñïðè÷èíèëà ïîðó-

øåííÿ öèðêàä³àííî¿ îðãàí³çàö³¿ ³îíîðåãóëþâàëüíî¿ ôóíêö³¿ íèðîê.

Îòðèìàí³ ðåçóëüòàòè âêàçóþòü íà ³ñòîòíå çíèæåííÿ íàòð³éó-

ðåçó ùîäî ïîêàçíèê³â ó êîíòðîëüíèõ òâàðèí.

Êëþ÷îâ³ ñëîâà: õðîíîðèòìè,

íèðêè, ìîíîîêñèä í³òðîãåíó.

Âñòóï

Óïðîäîâæ îñòàííiõ äåñÿòèëiòü âñå áiëüøî¿
àêòóàëüíîñòi íàáóâàº âèâ÷åííÿ áiîëîãi÷íèõ
ðèòìiâ, ÿê îáîâ’ÿçêîâèõ êîìïîíåíòiâ æèâèõ ñèñ-
òåì [1]. Ââàæàþòü, ùî ñèíõðîí³çàö³ÿ á³îëîã³÷íèõ
ðèòì³â â îðãàí³çì³ äîñÿãàºòüñÿ øëÿõîì êîìïëåê-
ñíî¿ âçàºìîä³¿ øèøêîïîä³áíî¿ çàëîçè (ØÇ), à òà-
êîæ ñóïðàõ³àçìàòè÷íèõ ÿäåð ã³ïîòàëàìóñà (ÑÕß),
ÿê³ ðîçãëÿäàþòüñÿ ÿê îñíîâíèé ãåíåðàòîð á³î-
ðèòì³â á³ëüøîñòi ôóíêöié îðãàíiçìó [6]. Íèðêè,
çàéìàþ÷è âàãîìå ì³ñöå â çàáåçïå÷åíí³ äèíàì³÷íî¿
ð³âíîâàãè âíóòð³øíüîãî ñåðåäîâèùà îðãàí³çìó,
òàêîæ õàðàêòåðèçóþòüñÿ ÷³òêîþ ÷àñîâîþ îðãàí³çà-
ö³ºþ ôóíêö³é [3,4]. Âàæëèâå çíà÷åííÿ â êë³í³÷í³é ³
åêñïåðèìåíòàëüí³é ïàòîô³ç³îëîã³¿ íèðîê â³ä³ãðàº
NO, ó çâ’ÿçêó ç òèì, ùî â³í ðåãóëþº ïðîñâ³ò êðîâî-
íîñíèõ ñóäèí, ãëîìåðóëÿðíèé êðîâîîá³ã òà çí³ìàº
íàïðóæåííÿ ç íèæí³õ ñå÷îâèõ øëÿõ³â [2,5,7].

Ìåòà äîñë³äæåííÿ

Ç’ÿñóâàòè ïàòîô³ç³îëîã³÷í³ ìåõàí³çìè ïîðó-
øåíü õðîíîðèòì³÷íî¿ îðãàí³çàö³¿ ³îíîðåãóëþâàëü-
íî¿ ôóíêö³¿ íèðîê ï³ä âïëèâîì áëîêàäè NO â
ùóð³â ïðîòÿãîì äîáè çà óìîâ ã³ïîôóíêö³¿ ØÇ.

Ìàòåð³àëè ³ ìåòîäè

Äîñë³äè ïðîâåëè íà 72 ñòàòåâîçð³ëèõ íå-
ë³í³éíèõ ñàìöÿõ á³ëèõ ùóð³â ìàñîþ 0,15-0,18 êã.
Òâàðèí óòðèìóâàëè â óìîâàõ â³âàð³þ ïðè ñòàë³é
òåìïåðàòóð³ òà âîëîãîñò³ ïîâ³òðÿ íà ñòàíäàðòíî-
ìó õàð÷îâîìó ðàö³îí³. Êîíòðîëüíó ãðóïó ñêëàëè
òâàðèíè (n=36), ÿê³ ïåðåáóâàëè çà óìîâ çâè÷àéíî-
ãî ñâ³òëîâîãî ðåæèìó (12.00Ñ:12.00Ò) óïðîäîâæ
ñåìè ä³á. Äîñë³äæóâàíó ãðóïó ñêëàëè òâàðèíè
(n=36), ÿê³ ïåðåáóâàëè çà óìîâ ïîñò³éíî¿ ñâ³òëîâî¿

ñòèìóëÿö³¿ (12.00Ñ:12.00Ñ) ³ ÿêèì óâîäèëè Nω-
í³òðî-L-àðã³í³í (L-NNA) â äîç³ 20 ìã/êã óïðîäîâæ
ñåìè ä³á. Íà 8-ó äîáó òâàðèíàì ïðîâîäèëè 5 %
âîäíå íàâàíòàæåííÿ ï³ä³ãð³òîþ äî ê³ìíàòíî¿ òåì-
ïåðàòóðè âîäîã³ííîþ âîäîþ ³ äîñë³äæóâàëè ïàðà-
ìåòðè ³îíîðåãóëþâàëüíî¿ ôóíêö³¿ íèðîê çà óìîâ
ôîðñîâàíîãî ä³óðåçó.

Åêñïåðèìåíòè ïðîâîäèëè ç 4-ãîäèííèì ³íòåð-
âàëîì óïðîäîâæ äîáè. Âèâ÷àëè êîíöåíòðàö³þ, åê-
ñêðåö³þ, àáñîëþòíó òà â³äíîñíó ðåàáñîðáö³þ,
ïðîêñèìàëüíèé òà äèñòàëüíèé òðàíñïîðò ³îí³â
íàòð³þ, êîíöåíòðàö³éíèé ³íäåêñ, íàòð³é/êàë³ºâèé
êîåô³ö³ºíò òà êë³ðåíñ ³îí³â íàòð³þ. Ðåçóëüòàòè
îáðîáëÿëè ñòàòèñòè÷íî ìåòîäîì “Êîñèíîð-àíàë³-
çó”, à òàêîæ ïàðàìåòðè÷íèìè ìåòîäàìè âàð³àö³é-
íî¿ ñòàòèñòèêè. Ä³àãîñòèêà ôóíêö³îíàëüíèõ îñîá-
ëèâîñòåé ´ðóíòóâàëàñÿ íà îñíîâ³ àíàë³çó çì³í õà-
ðàêòåðèñòèê ìåçîðó (ñåðåäíüîäîáîâîãî ð³âíÿ), àì-
ïë³òóäè, àêðîôàçè òà ôîðìè êðèâî¿ öèðêàä³àííîãî
ðèòìó. Îòðèìàí³ ³íäèâ³äóàëüí³ õðîíîãðàìè äëÿ
êîæíî¿ òâàðèíè ãðóïóâàëè çà ïðèíöèïîì ³äåíòè÷-
íîñò³ ìàêñèìàëüíî¿ àêðîôàçè ³ ðîçðàõîâóâàëè ìå-
òîäîì “Êîñèíîð-àíàë³çó” ïåðåñ³÷í³ äëÿ êîæíî¿ ãðó-
ïè õðîíîãðàì ìåçîð, àìïë³òóäó ³ ôàçîâó ñòðóêòóðó
(çà ³íòåðâàëîì ÷àñó ì³æ àêðî- òà áàòèôàçîþ).

Äîñë³äæåííÿ â êîíòðîëüíèõ òà äîñë³äæóâàíèõ
òâàðèí ó í³÷íèé ïåð³îä äîáè ïðîâîäèëè ïðè ñëàá-
êîìó (2 ëê) ÷åðâîíîìó ñâ³òë³, ÿêå ïðàêòè÷íî íå
âïëèâàº íà á³îñèíòåç ìåëàòîí³íó ØÇ. Óñ³ åòàïè
åêñïåðèìåíòó ïðîâåäåíî ç äîòðèìàííÿì îñíîâ-
íèõ âèìîã ªâðîïåéñüêî¿ êîíâåíö³¿ ùîäî ãóìàííî-
ãî ñòàâëåííÿ äî òâàðèí.

Îòðèìàí³ åêñïåðèìåíòàëüí³ äàí³ îáðîáëÿëè íà
ïåðñîíàëüíèõ êîìï’þòåðàõ ïàêåòîì ïðîãðàì
EXCEL-2003 (Microsoft Corp., ÑØÀ). Äëÿ âñ³õ
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Ñòàòò³

ïîêàçíèê³â ðîçðàõîâóâàëè çíà÷åííÿ ñåðåäíüî¿
àðèôìåòè÷íî¿ âèá³ðêè (õ), ¿¿ äèñïåðñ³¿ ³ ïîõèáêè
ñåðåäíüî¿ (Sx). Äëÿ âèÿâëåííÿ â³ðîã³äíîñò³
â³äì³ííîñòåé ðåçóëüòàò³â ó äîñë³äíèõ ³ êîíò-
ðîëüíèõ ãðóïàõ òâàðèí âèçíà÷àëè êîåô³ö³ºíò
Ñòüþäåíòà (t), ï³ñëÿ ÷îãî âèçíà÷àëè â³ðîã³äí³ñòü
â³äì³ííîñò³ âèá³ðîê (ð) ³ äîâ³ð÷èé ³íòåðâàë ñåðåä-
íüî¿ çà òàáëèöÿìè ðîçïîä³ëó Ñòüþäåíòà. Â³ðîã³ä-
íèìè  ââàæàëè çíà÷åííÿ, äëÿ ÿêèõ ð<0,05.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ

Ïîðóøåííÿ ìåõàí³çì³â íèðêîâîãî òðàíñïîðòó
³îí³â íàòð³þ ñïðè÷èíèëî ³ñòîòíå ï³äâèùåííÿ ìå-
çîðó åêñêðåö³¿ êàò³îíà âïðîäîâæ ïåð³îäó ñïîñòåðå-
æåíü (òàáë.). Ï³äòðèìàííÿ ð³âíÿ êîíöåíòðàö³¿
êàò³îíà â ïëàçì³ êðîâ³ óìîæëèâëþâàëîñü ñóòòº-
âèì çíèæåííÿì ô³ëüòðàö³éíî¿ ôðàêö³¿ ³îí³â íà-
òð³þ (òàáë. ). Óïðîäîâæ óñüîãî ïåð³îäó ñïîñòåðå-
æåííÿ ñåðåäíüîäîáîâèé ð³âåíü íàòð³é/êàë³ºâîãî
êîåô³ö³ºíòà áóâ çíà÷íî âèùèì, í³æ ó êîíòðîë³.

Óïðîäîâæ âñüîãî ïåð³îäó ñïîñòåðåæåíü ñåðåä-
íüîäîáîâèé ð³âåíü íàòð³é/êàë³ºâîãî êîåô³ö³ºíòà

áóâ çíà÷íî âèùèì, í³æ ó êîíòðîë³ òà â òâàðèí,
ÿêèì óâîäèëè L-NNÀ íà ôîí³ ô³ç³îëîã³÷íî¿
ôóíêö³¿ ØÇ. Öå äàº ìîæëèâ³ñòü ñòâåðäæóâàòè, ùî
åôåêòè ìåëàòîí³íó âèêëèêàþòü ï³äâèùåííÿ
íàòð³é/êàë³ºâîãî êîåô³ö³ºíòà.

Áëîêàäà ñèíòåçó NO íà ôîí³ ã³ïîôóíêö³¿ ØÇ
ïðèçâîäèëà â ð³çí³ ïåð³îäè äîáè äî ï³äâèùåííÿ
êë³ðåíñó ³îí³â íàòð³þ ïîð³âíÿíî ç êîíòðîëüíèìè
òâàðèíàìè. Ïðè÷èíîþ âèñîêîãî ð³âíÿ íàòð³éóðå-
çó áóëî çíèæåííÿ ïðîêñèìàëüíî¿ ðåàáñîðáö³¿
³îí³â íàòð³þ (òàáë.).

Âèñíîâêè

1. Ñóìàðíà ä³ÿ ïðèãí³÷åííÿ ñèíòåçó NO ³ ïîñ-
ò³éíîãî îñâ³òëåííÿ ñïðè÷èíÿº âèñîêèé íàòð³éóðåç
òà íàòð³éåì³þ âïðîäîâæ äîñë³äæóâàíèõ ïðîì³æ-
ê³â äîáè, çíèæåííÿ ðåàáñîðáö³¿ öüîãî êàò³îíà ç
ïîðóøåííÿì ôàçîâî¿ ñòðóêòóðè ðèòì³â â³äíîñíî
êîíòðîëþ.

2. Cïîñòåð³ãàºòüñÿ ï³äâèùåííÿ ìåçîðó ðèòì³â
íàòð³é/êàë³ºâîãî êîåô³ö³ºíòó, çíèæåííÿ ñåðåä-
íüîäîáîâîãî ð³âíÿ ðèòìó êë³ðåíñó áåçíàòð³ºâî¿
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âîäè ïîð³âíÿíî ç³ ùóðàìè, ÿê³ çíàõîäèëèñÿ çà
óìîâ ã³ïîôóíêö³¿ øèøêîïîä³áíî¿ çàëîçè.

3. Ïîºäíàíà ä³ÿ áëîêàäè ñèíòåçó NO ³ ã³ïî-
ôóíêö³¿ øèøêîïîä³áíî¿ çàëîçè ïðèçâîäèòü äî
³ñòîòíîãî ïðèãí³÷åííÿ ïðîöåñ³â ïðîêñèìàëüíîãî
òà äèñòàëüíîãî òðàíñïîðòó ³îí³â íàòð³þ íà ôîí³
çì³íåíèõ ôàçîâèõ ñòðóêòóð ðèòì³â ùîäî êîíò-
ðîëüíèõ òâàðèí.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü

Ç’ÿñóâàííÿ îñîáëèâîñòåé õðîíîðèòì³÷íèõ ïå-
ðåáóäîâ ³îíîðåãóëþâàëüíî¿ ôóíêö³¿ íèðîê çà óìîâ
áëîêàäè ñèíòåçó NO íà òë³ ïðèãí³÷åíî¿ àêòèâ-
íîñò³ ØÇ º âàæëèâèì äëÿ ï³çíàííÿ ìåõàí³çì³â
âèíèêíåííÿ òà ðîçâèòêó ïàòîëîã³÷íèõ ñòàí³â, ùî
äàñòü ìîæëèâ³ñòü ïîêðàùèòè ðàííþ ä³àãíîñòèêó,
óäîñêîíàëèòè ë³êóâàííÿ íèðêîâî¿ ïàòîëîã³¿ òà
ñâîº÷àñíî ïðîâîäèòè ïðîô³ëàêòè÷í³ çàõîäè.
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ØÈØÊÎÂÈÄÍÎÉ ÆÅËÅÇÛ

Ñ.Á. Ñåìåíåíêî, Ð.Å. Áóëûê, È.Ð. Òèìîôèé÷óê,

Å.Â. ßñèíñêàÿ, Â.È. Øâåö, Ã.Ð. Îñòàï÷óê, Â.Â. Ñåìåíåíêî

Ðåçþìå. Â ðàáîòå ðàññìîòðåíî õðîíîðèòìè÷åñêóþ õà-
ðàêòåðèñòèêó èîíîðåãóëèðóþùåé ôóíêöèè ïî÷åê íà ôîíå
ãèïîôóíêöèè øèøêîâèäíîé æåëåçû ïîä âëèÿíèåì áëîêàäû
ìîíîîêñèäà íèòðîãåíà. Ïîêàçàíî, ÷òî áëîêàäà ñèíòåçà NO
âëèÿåò íà öèðêàäèàííûå èçìåíåíèÿ èîíîðåãóëèðóþùåé
ôóíêöèè ïî÷åê. Ïîëó÷åííûå ðåçóëüòàòû ñâèäåòåëüñòâóþò î
ñóùåñòâåííîì ñíèæåíèè íàòðèéóðåçà â ñðàâíåíèè ñ ïîêàçà-
òåëÿìè ó êîíòðîëüíûõ æèâîòíûõ.

Êëþ÷åâûå ñëîâà: õðîíîðèòìû, ïî÷êè, ìîíîîêñèä íèò-
ðîãåíà.

CHRONORHYTHMIC CHARACTERISTICS OF ION-
REGULATING FUNCTION OF THE KIDNEYS
UNDER THE INFLUENCE OF MONOOXIDE

NITROGEN BLOCKAGE AGAINST A BACKGROUND
OF THE PINEAL GLAND HYPOFUNCTION

S.B. Semenenko, R.Ye. Bulyk, I.R. Tymofiichuk,

O.V. Yasinska, V.I. Shvets, H.R. Ostapchuk, B.B. Semenenko

Abstract. The paper represents the chronorhythmic charac-
teristics of the ion-regulating functions of the kidneys against
a background of the pineal gland hypofunction under the influ-
ence of monooxide nitrogen (NO) blockage during twenty four
hours. It has been established that NO blockage synthesis influ-
ence upon the circadian changes of the renal transport of sodium
ions. The results obtained are indicative of a considerable re-
absorption decrease of this cation with the impairement of the
phase decrease of this cation with the impairement of the phase
structure of rhythms in comparison with the indices of the con-
trol series.

Key words: chronorhythms, kidneys, nitrogen monoxide.
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