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Âïëèâ öèòàëîïðàìó � ñåëåêòèâíîãî ³íã³á³òîðà
çâîðîòíîãî çàõîïëåííÿ ñåðîòîí³íó
íà öèðêàä³àííèé ðèòì åêñêðåòîðíî¿ ôóíêö³¿ íèðîê

Â åêñïåðèìåíòàõ íà á³ëèõ ùóðàõ ë³í³¿ Â³ñòàð ïîêàçàíî, ùî ñåëåêòèâíèé ³íã³á³òîð çâîðîòíîãî
çàõîïëåííÿ ñåðîòîí³íó öèòàëîïðàì ñóòòºâî âïëèâàº íà öèðêàä³àííèé ðèòì ôóíêö³îíàëüíîãî ñòàíó
íèðîê, çíèæóº â ïåð³îä òåìíîâî¿ ôàçè äîáè åêñêðåòîðíó ôóíêö³þ. Çðîáëåíî âèñíîâîê ïðî òå, ùî
ñåðîòîí³í, âì³ñò ÿêîãî ï³äâèùóºòüñÿ â ñòðóêòóðàõ ìîçêó ï³ä âïëèâîì öèòàëîïðàìó, ìîæå
âèñòóïàòè ÿê îäèí ç íåéðîòðàíñì³òåð³â.
Êëþ÷îâ³ ñëîâà: öèðêàä³àííèé ðèòì, ñåðîòîí³í, öèòàëîïðàì.
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ÂÑÒÓÏ

Â îñòàííº äåñÿòèë³òòÿ ÷³òêî ïîêàçàíî, ùî
ó ññàâö³â ïðîâ³äíèì åêçîãåííèì ïåéñìå-
êåðîì öèðêàä³àííîãî  ðèòìó âèñòóïàº
ñóïðàõ³àçìàòè÷íå ÿäðî (ÑÕß) ã³ïîòàëàìóñà
[8], õî÷à ìåõàí³çìè ðåãóëÿö³¿ àêòèâíîñò³
ð³çíèõ ãðóï íåéðîí³â ó öüîìó ÿäð³ äîñë³ä-
æåí³ íåäîñòàòíüî. Â ïîøóêàõ ìîæëèâèõ
øëÿõ³â  âïëèâó íà  öèðêàä³àííèé ðèòì
îñöèëÿö³¿ íåéðîí³â ÑÕß ìè çâåðíóëè óâàãó
íà ìîæëèâó ðîëü ñåðîòîí³íó, çâàæàþ÷è íà
ò³ñí³ ìîðôîëîã³÷í³ çâ�ÿçêè ñåðîòîí³íåðã³÷-
íèõ íåéðîí³â äîðñàëüíîãî ÿäðà øâà ñòîâáó-
ðà ìîçêó ç íåéðîíàìè ÑÕß [9], à òàêîæ íà
â³äîì³ ôàêòè êîëèâàííÿ êîíöåíòðàö³¿ ñåðî-
òîí³íà â ñòðóêòóðàõ ìîçêó â äåíí³ òà í³÷í³
ãîäèíè [3, 11, 14, 15].

ÌÅÒÎÄÈÊÀ

Äîñë³äè ïðîâåäåíî íà 30 á³ëèõ ùóðàõ ë³í³¿
Â³ñòàð ìàñîþ 120�150 ã, ÿêèõ óòðèìóâàëè
íà ïîñò³éíîìó õàð÷îâîìó ðåæèì³ (çåðíî),
ïðè â³ëüíîìó äîñòóï³ äî 1%-ãî ðîç÷èíó
íàòð³þ õëîðèäó (ðîçâåäåííÿ âîäîïðîâ³äíîþ
âîäîþ), ùî í³âåëþâàëî íèçüêîíàòð³ºâèé
ðàö³îí. Òâàðèí àäàïòóâàëè âïðîäîâæ 10 ä³á

äî óìîâ åêñïåðèìåíòó, ï³ñëÿ ÷îãî â ñïå-
ö³àëüíèõ îáì³ííèõ êë³òêàõ çáèðàëè ñïîí-
òàííèé ä³óðåç çà 3 ãîä ó ñåðåäèí³ �ñóá�ºê-
òèâíîãî� äíÿ (12.00�15.00) ³ â ñåðåäèí³
�ñóá�ºêòèâíî¿� íî÷³ (0.00�3.00).

Áëîêàäó ðåöåïòîð³â çâîðîòíîãî çàõîï-
ëåííÿ ñåðîòîí³íó â ïðåñèíàïòè÷í³é ìåìá-
ðàí³ íåéðîí³â ìîçêó çä³éñíþâàëè çà äîïîìî-
ãîþ âíóòð³øíüîøëóíêîâîãî ââåäåííÿ öèòà-
ëîïðàìó â äîç³ 5 ìã/êã. Çà äàíèìè ë³òåðà-
òóðè öèòàëîïðàì º ñåëåêòèâíèì ³íã³á³òîðîì
5-ÍÒ

2
-ðåöåïòîð³â [6], ÿêèé ïðèçâîäèòü äî

ï³äâèùåííÿ âì³ñòó ñåðîòîí³íó â ìîçêó [7].
Ó ñå÷³ òâàðèí äîñë³äæóâàëè êîíöåíò-

ðàö³þ åíäîãåííîãî êðåàòèí³íó êîëîðèìåò-
ðè÷íî ç ï³êðèíîâîþ êèñëîòîþ, òèòðîâàíèõ
êèñëîò ³ àìîí³þ òèòðîìåòðè÷íî çà ìåòîäîì
Ðÿáîâà òà ñï³âàâò. [2].

Öèôðîâèé ìàòåð³àë ïðîàíàë³çîâàíî ç
âèêîðèñòàííÿì êîìï�þòåðíî¿ ïðîãðàìè
�Statistica 5,0� ç âèçíà÷åííÿì êðèòåð³þ t
Ñòüþäåíòà.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ̄ Õ ÎÁÃÎÂÎÐÅÍÍß

Ïðè çâè÷àéíîìó îñâ³òëåíí³ òà óòðèìàíí³
ùóð³â çà óìîâ, ìàêñèìàëüíî íàáëèæåíèõ äî
ïðèðîäíèõ, åêñêðåòîðíà ôóíêö³ÿ íèðîê ìàº
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÷³òêî âèðàæåíèé öèðêàä³àííèé õàðàêòåð
(òàáëèöÿ). Ó í³÷í³ ãîäèíè êîíñòàòîâàíî ñóò-
òºâå çá³ëüøåííÿ ä³óðåçó, øâèäêîñò³ êëóáî÷-
êîâî¿ ô³ëüòðàö³¿ ùîäî åêñêðåö³¿ åíäîãåííîãî
êðåàòèí³íó, ï³äâèùåííÿ âèä³ëåííÿ ç ñå÷åþ
òèòðîâàíèõ êèñëîò (êèñë³ ôîñôàòè) ³ àìîí³þ.

Ï³äâèùåííÿ âì³ñòó ñåðîòîí³íó â ñòðóê-
òóðàõ ìîçêó âíàñë³äîê ââåäåííÿ öèòàëî-
ïðàìó ïðèçâîäèëî äî çìåíøåííÿ øâèäêîñò³
ãëîìåðóëÿðíî¿ ô³ëüòðàö³¿, ä³óðåçó, åêñêðåö³¿
êèñëèõ ôîñôàò³â ³ àìîí³þ. Îñîáëèâî ö³êàâèì
º òîé ôàêò, ùî ÷³òêèé âïëèâ ñåðîòîí³íó íà
öèðêàä³àííèé ðèòì åêñêðåòîðíî¿ ôóíêö³¿
íèðîê êîíñòàòîâàíî â í³÷í³ ãîäèíè, êîëè çà
äàíèìè ë³òåðàòóðè [16] åíäîãåííèé âì³ñò
öüîãî ìîíîàì³íó â ìîçêó ð³çêî çíèæåíèé.
Åêñïåðèìåíòàëüíå ï³äâèùåííÿ êîíöåíòðàö³¿
ñåðîòîí³íó â ìîçêó ï³ä âïëèâîì öèòàëîïðàìó
[1] ìîæå ñòèìóëþâàòè íåéðîíè ÿäåð äîðñàëü-
íîãî øâà [4, 5, 10, 13], ïðîâîêóþ÷è ðîçâèòîê
íåéðîîñöèëÿòîðíî¿ àêòèâíîñò³ íåéðîí³â ÑÕß,
õàðàêòåðíî¿ äëÿ äåííèõ ãîäèí.

Îòðèìàí³ ðåçóëüòàòè óçãîäæóþòüñÿ ç äà-
íèìè ë³òåðàòóðè ïðî âàæëèâó ðîëü ñåðî-

òîí³íó ÿê îäíîãî ç ðåãóëÿòîð³â ïåéñìåêåðíî¿
àêòèâíîñò³ íåéðîí³â ÑÕß ã³ïîòàëàìóñà.
Ð³çíà ÷óòëèâ³ñòü íåéðîí³â ÑÕß äî ñåðîòîí³íó
â äåíí³ ³ í³÷í³ ãîäèíè íàâîäèòü íà äóìêó ïðî
íàÿâí³ñòü äîäàòêîâèõ íåéðîìåñåíäæåðíèõ
ìåõàí³çì³â âïëèâó íà ðåãóëÿòîðíó ðîëü
íåéðîí³â öüîãî ÿäðà â çàáåçïå÷åíí³ öèðêà-
ä³àííèõ ðèòì³â, ùî äèêòóº íåîáõ³äí³ñòü ïî-
äàëüøîãî äîñë³äæåííÿ äàíî¿ ïðîáëåìè.

ÂÈÑÍÎÂÊÈ

1.  Öèòàëîïðàì,  ñåëåêòèâíèé ³íã³á³òîð
çâîðîòíîãî çàõîïëåííÿ ñåðîòîí³íó â ïðåñè-
íàïòè÷í³é ìåìáðàí³ íåéðîí³â ìîçêó â äîç³
5 ìã/êã ïðîÿâëÿº ñóòòºâèé âïëèâ íà öèðêà-
ä³àííèé ðèòì åêñêðåòîðíî¿ ôóíêö³¿ íèðîê:
çíèæóº ä³óðåç,  åêñêðåö³þ åíäîãåííîãî
êðåàòèí³íó, êèñëèõ ôîñôàò³â ³  àìîí³þ,
íàáëèæóþ÷è ¿õ ïîêàçíèêè äî äåííîãî ð³âíÿ.

2. Ð³çíà ÷óòëèâ³ñòü íåéðîí³â ÑÕß äî ï³ä-
âèùåííÿ âì³ñòó ñåðîòîí³íó â äåíí³ ³ í³÷í³ ãîäè-
íè âêàçóº íà íàÿâí³ñòü äîäàòêîâèõ íåéðîìå-
ñåíäæåðíèõ ìåõàí³çì³â ðåãóëÿö³¿ ¿õ àêòèâíîñò³.

Ä³óðåç, ìë/ãîä 0,29 ± 0,03 0,24 ± 0,01 0,87 ± 0,08 0,38 ± 0,05
Ð

1
 < 0,01 Ð

2
 < 0,01

Ð
4
 < 0,01

Åêñêðåö³ÿ, ìêìîëü/ãîä
     êðåàòèí³íó 1,39 ± 0,14 1,03 ± 0,05 1,84 ± 0,07 1,41 ± 0,13

Ð
3
 < 0,05 Ð

1
 < 0,05 Ð

2
 < 0,05

Ð
4
 < 0,05

     Na+ 9,9 ± 0,60 11,9 ± 0,14 8,5 ± 0,64 12,0 ± 0,73
     òèòðîâàíèõ êèñëîò 36,1 ± 5,22 19,2 ± 2,73 58,6 ± 5,19 40,8 ± 4,67

Ð
3
 < 0,05 Ð

1
 < 0,05 Ð

2
 < 0,01

Ð
4
 < 0,05

     àìîí³þ 89,5 ± 11,1 54,6 ± 5,0 177,0 ± 16,3 84,8 ± 8,9
Ð

3
 < 0,05 Ð

1
 < 0,05 Ð

2
 < 0,01

Ð
4
 < 0,01

Ð
1 
� ó ïîð³âíÿíí³ ³íòàêòíèõ òâàðèí ó äåíí³ ³ í³÷í³ ãîäèíè;

Ð
2
 � ó ïîð³âíÿíí³ òâàðèí ï³ñëÿ ââåäåííÿ öèòàëîïðàìó â äåíí³ ³ í³÷í³ ãîäèíè;

Ð
3
 � ó ïîð³âíÿíí³ ç ³íòàêòíèìè òâàðèíàìè ï³ñëÿ ââåäåííÿ öèòàëîïðàìó â äåíí³ ãîäèíè;

Ð
4
 � ó ïîð³âíÿíí³ ç ³íòàêòíèìè òâàðèíàìè ï³ñëÿ ââåäåííÿ öèòàëîïðàìó â í³÷í³ ãîäèíè.

Âïëèâ öèòàëîïðàìó (5 ìã/êã) íà öèðêàä³àííèé ðèòì åêñêðåòîðíî¿ ôóíêö³¿ íèðîê á³ëèõ ùóð³â
çà óìîâ çâè÷àéíîãî îñâ³òëåííÿ (M ± m, n = 15)

Ïîêàçíèê Äåííèé ïåð³îä Í³÷íèé ïåð³îä

³íòàêòí³ ùóðè ââåäåííÿ
öèòàëîïðàìó

³íòàêòí³ ùóðè ââåäåííÿ
öèòàëîïðàìó

Âïëèâ öèòàëîïðàìó � ñåëåêòèâíîãî ³íã³á³òîðà çâîðîòíîãî çàõîïëåííÿ ñåðîòîí³íó
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ÂËÈßÍÈÅ ÖÈÒÀËÎÏÐÀÌÌÛ �
ÑÅËÅÊÒÈÂÍÎÃÎ ÈÍÃÈÁÈÒÎÐÀ
ÎÁÐÀÒÍÎÃÎ ÇÀÕÂÀÒÀ ÑÅÐÎÒÎÍÈÍÀ
ÍÀ ÖÈÐÊÀÄÈÀÍÍÛÉ ÐÈÒÌ
ÝÊÑÊÐÅÒÎÐÍÎÉ ÔÓÍÊÖÈÈ ÏÎ×ÅÊ

Â ýêñïåðèìåíòàõ íà áåëûõ êðûñàõ ëèíèè Âèñòàð ïîêàçàíî,
÷òî ñåëåêòèâíûé èíãèáèòîð îáðàòíîãî çàõâàòà ñåðîòîíèíà
öèòàëîïðàì ñóùåñòâåííî âëèÿåò íà öèðêàäèàííûé ðèòì
ýêñêðåòîðíîé ôóíêöèè  ïî÷åê, îñîáåííî â ïåðèîä òåìíîâîé
ôàçû ñóòîê. Ñäåëàí âûâîä î òîì, ÷òî ñåðîòîíèí,
ñîîäåðæàíèå êîòîðîãî ïîâûøàåòñÿ â ñòðóêòóðàõ ìîçãà ïîä
âëèÿíèåì öèòàëîïðàìà, ìîæåò âûñòóïàòü â êà÷åñòâå îäíîãî
èç íåéðîòðàíñìèòîðîâ â ðåãóëÿöèè öèðêàäèàííûõ ðèòìîâ.
Êëþ÷åâûå ñëîâà: öèðêàäèàííûé ðèòì, ñåðîòîíèí, öèòà-
ëîïðàì.

I.G. Kushnir, G.I. Kokoshchuk

INFLUENCE OF CITALOPRAM, A SELECTIVE
SEROTONIN REUPTAKE INHIBITOR,
ON CIRCADIAN RHYTMS OF EXCRETORY
FUNCTION OF KIDNEYS

In experiments on the white rats it was established that the
citalopram in dose 5 mg/kg significantly affects the circadian
rhytms of excretory function of  kidneys, especially at night.
We conclude that serotonin, which content is increased by
citalopram, may serve as a neurotransmitter in circadian thytms
regulation.
Key words: circasian rhytm,white rats, citalopram, setotonin.
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