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Âïëèâ êàëüö³éçàëåæíèõ ñïîëóê íà ñåêðåö³þ
ç æîâ÷þ àäåí³ëîâèõ íóêëåîòèä³â

Êëåòêè ìíîãèõ òèïîâ âûñâîáîæäàþò ÀÒÔ â îòâåò íà ñïåöèôè÷åñêèå ôèçèîëîãè÷åñêèå ðåãó-
ëÿòîðíûå ñèãíàëû. ÀÒÔ è äðóãèå àäåíèëîâûå íóêëåîòèäû âîâëå÷åíû â ðåãóëÿöèþ ñåêðåöèè
æåë÷è. Öåëüþ èññëåäîâàíèÿ áûëî îïðåäåëåíèå âëèÿíèÿ íà ñåêðåöèþ àäåíèëîâûõ íóêëåîòèäîâ
íîðàäðåíàëèíà, ðåãóëÿòîðíîãî òðèïåïòèäà fMLP è áëîêàòîðà êàëüöèåâûõ êàíàëîâ âåðàïàìèëà.
Ñîäåðæàíèå àäåíèëîâèõ íóêëåîòèäîâ æåë÷è óìåíüøàëîñü ïðè äåéñòâèè íîðàäðåíàëèíà
(337 ìêã/100 ã èëè 1 ììîëü/ë) íà 65,2 %, fMLP â äîçàõ 0,1 ìêã/100 ã - íà 52,2 % è 10,0 ìêã/100 ã �
íà 35,7 %, âåðàïàìèëà (50 ìêã/100 ã) - íà 63,2 %, à òàêæå ïðè ïîñëåäîâàòåëüíîé èíôóçèè
âåðàïàìèëà (50 ìêã/100 ã) è íîðàäðåíàëèí (500 ìêã/100 ã, â ðàñòâîðå 90 ììîëü/ë ÑàÑl2) � íà
56,3 %. Òàêèì îáðàçîì, íîðàäðåíàëèí, fMLP è âåðàïàìèë ðåãóëèðóþò æåë÷åîáðàçîâàíèå,
èçìåíÿÿ óðîâåíü ýíåðãåòè÷åñêîãî îáìåíà.
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Óòâîðåííÿ æîâ÷³ � öå îñìîòè÷íîçàëåæíå íàä-
õîäæåííÿ âîäè â æîâ÷í³ êàíàë³êóëè, ïðè
ÿêîìó òðàíñïîðò îñìîòè÷íî àêòèâíèõ ðå÷î-
âèí ó êàíàë³êóëÿðíó æîâ÷ ñïðÿæåíèé ç ÷èñ-
ëåííèìè ìåòàáîë³÷íèìè ïðîöåñàìè, ùî â³äáó-
âàþòüñÿ â ãåïàòîöèòàõ òà íà ¿õ öèòîïëàç-
ìàòè÷íèõ ìåìáðàíàõ [2, 10, 16, 18]. Íàäõîä-
æåííÿ îðãàí³÷íèõ ³ íåîðãàí³÷íèõ êîìïîíåíò³â
äî æîâ÷³ çàáåçïå÷óþòü àêòèâí³ òðàíñïîðòí³
ñèñòåìè êàíàë³êóëÿðíî¿ ïëàçìàòè÷íî¿ ìåìá-
ðàíè ãåïàòîöèò³â (ÀÒÔ-çâ�ÿçóâàëüí³ êàñåòí³
á³ëêè òîùî) [18]. Ðóø³éíèìè ñèëàìè òðàíñ-
ïîðòó æîâ÷íèõ êèñëîò òà ³íøèõ îðãàí³÷íèõ
êîìïîíåíò³â æîâ÷³ ÷åðåç êàíàë³êóëÿðíó ìåì-
áðàíó º íåãàòèâíèé åëåêòðîõ³ì³÷íèé ïîòåíö³-
àë òà ÀÒÔ-çàëåæí³ òðàíñïîðòí³ ïðîöåñè [10,
15, 18]. Ó ïðÿì³é çàëåæíîñò³ â³ä êë³òèííîãî
âì³ñòó ÀÒÔ çíàõîäèòüñÿ øâèäê³ñòü ñåêðåö³¿
æîâ÷³ [13], ïðî öå òàêîæ ñâ³ä÷èòü òîé ôàêò,
ùî ç³ çìåíøåííÿì âì³ñòó âíóòð³øíüîêë³òèí-
íîãî ÀÒÔ çíèæóºòüñÿ øâèäê³ñòü òðàíñïîðòó
æîâ÷íèõ êèñëîò [12].

ÀÒÔ, ÀÄÔ òà ÀÌÔ, à òàêîæ àäåí³í,
àäåíîçèí, àäåíîçèí-2`- òà àäåíîçèí-3`- ôîñ-

ôàòè, àäåí³íäåçîêñèðèáîçà-5`-ôîñôàò íàÿâí³
ó æîâ÷³, äå âîíè âèêîíóþòü ôóíêö³þ óí³âåð-
ñàëüíîãî àóòîêðèííîãî òà ïàðàêðèííîãî ðåãó-
ëÿòîðà äëÿ øèðîêîãî ñïåêòðà êë³òèííèõ òà
îðãàííèõ ïðîöåñ³â [21]. Àäåí³ëîâ³ íóêëåîòèäè
çäàòí³ âïëèâàòè íà ôóíêö³îíàëüíèé ñòàí
êë³òèí ïå÷³íêè, âçàºìîä³þ÷è ç â³äïîâ³äíèìè
ðåöåïòîðàìè àï³êàëüíèõ ìåìáðàí ãåïàòîöèò³â
[21], ùî çóìîâëþº ³íòåðåñ äî âèâ÷åííÿ çì³í
¿õ âì³ñòó â æîâ÷³ ï³ä ä³ºþ ð³çíèõ ðåãóëÿ-
òîðíèõ àãåíò³â òà àíàë³çó ìîæëèâî¿ ìîäè-
ô³êàö³¿ íèìè ðåãóëÿòîðíîãî âïëèâó ð³çíèõ
åíäîãåííèõ ³ åêçîãåííèõ ñïîëóê (êàòåõîë-
àì³í³â, ïåïòèäíèõ ãîðìîí³â, æîâ÷íèõ êèñëîò,
ë³êàðñüêèõ ïðåïàðàò³â) íà ôóíêö³îíàëüíèé
ñòàí êë³òèí. Ðàçîì ç òèì çì³íè âì³ñòó ó æîâ÷³
ÀÒÔ, ÀÄÔ, ÀÌÔ â³äîáðàæàþòü ³íòåíñèâ-
í³ñòü ìåòàáîë³÷íèõ ïðîöåñ³â ó ãåïàòîöèòàõ [4],
â òîìó ÷èñë³, éìîâ³ðíî, ³ òèõ, ùî ñêëàäàþòü
îñíîâó æîâ÷îóòâîðþâàëüíî¿ ôóíêö³¿.

Ìåòîþ íàøî¿ ðîáîòè áóëî âèçíà÷åííÿ
âì³ñòó ó æîâ÷³ àäåí³ëîâèõ íóêëåîòèä³â ï³ä
âïëèâîì ðå÷îâèí, ÿê³ ðåàë³çóþòü ñâîþ ä³þ
çì³íþþ÷è, çîêðåìà êîíöåíòðàö³þ âíóòð³ø-
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íüîêë³òèííîãî êàëüö³þ, à ñàìå íîðàäðåíàë³íó
[1] ³ ðåãóëÿòîðíîãî òðèïåïòèäó áàêòåð³àëüíîãî
ïîõîäæåííÿ fMLP (N-ôîðì³ë-ìåòèîí³í-ëåé-
öèí-ôåí³ëàëàí³í) [11] òà áëîêàòîðà êàëü-
ö³ºâèõ êàíàë³â âåðàïàì³ëó [1, 19] äëÿ ç�ÿñó-
âàííÿ ðîë³ àäåí³ëîâèõ íóêëåîòèä³â ó ðåàë³-
çàö³¿ âïëèâó âêàçàíèõ ðåãóëÿòîðíèõ ðå÷îâèí
íà æîâ÷îñåêðåòîðíó ôóíêö³þ.

ÌÅÒÎÄÈÊÀ

Äîñë³äæåííÿ ïðîâåäåíî íà 25 á³ëèõ ùóðàõ-
ñàìöÿõ ë³í³¿ Â³ñòàð ìàñîþ 180 - 240 ã ó ãîñ-
òðèõ ñïðîáàõ ï³ä ò³îïåíòàëîâèì íàðêîçîì
(5 ìã/100 ã). Âíóòð³øíüîïîðòàëüíî ³íôóçó-
âàëè ðå÷îâèíè: íîðàäðåíàë³íó ã³äðîòàðòàò
(Ìîñêîâñüêèé åíäîêðèííèé çàâîä, Ðîñ³ÿ) â
äîçàõ 337 òà 500 ìêã/100 ã, fMLP (�Sigma�,
ÑØÀ) â äîçàõ 0,1 ³ 10, 0 ìêã/100 ã, ô³íîïò³í
(âåðàïàì³ëó ã³äðîõëîðèä) (�Orion�, Ô³íëÿí-
ä³ÿ) â äîç³ 50 ìêã/100 ã, êàëüö³þ õëîðèä
(Ëüâ³âôàðì) â äîç³ 1,0% (90 ììîëü/ë). Øâèä-
ê³ñòü ³íôóç³¿ - 50 ìêë/õâ, òðèâàë³ñòü � 30 õâ.
Âì³ñò àäåí³ëîâèõ íóêëåîòèä³â (ÀÒÔ, ÀÄÔ
òà ÀÌÔ, à òàêîæ àäåí³í, àäåíîçèí, àäåíî-
çèí-2` òà àäåíîçèí-3` ôîñôàòè, àäåí³íäåçîê-
ñèðèáîçà-5`-ôîñôàò) âèçíà÷àëè â æîâ÷³ çà
ñòàíäàðòíîþ ìåòîäèêîþ [5] ³ ðîçðàõîâóâàëè
³íòåíñèâí³ñòü ¿õ ñåêðåö³¿. Ñòàòèñòè÷íó îáðîá-
êó ðåçóëüòàò³â ïðîâîäèëè ç âèêîðèñòàííÿì
êðèòåð³þ t Ñòüþäåíòà.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ̄ Õ ÎÁÃÎÂÎÐÅÍÍß

Îäåðæàí³ íàìè ðåçóëüòàòè ñâ³ä÷àòü, ùî ñåê-
ðåö³ÿ àäåí³ëîâèõ íóêëåîòèä³â ç æîâ÷þ ïðè
ä³¿ ô³ç³îëîã³÷íî àêòèâíèõ ðå÷îâèí, ÿê³ ðåàë³-
çóþòü ñâ³é âïëèâ ÷åðåç âíóòð³øíüîêë³òèííèé
êàëüö³é, ïðèãí³÷óºòüñÿ. Íîðàäðåíàë³í â äîç³
337 ìêã/100 ã (1 ììîëü/ë; n=6) çíèæóâàâ
ñóìàðíèé âì³ñò àäåí³ëîâèõ íóêëåîòèä³â ó
æîâ÷³ ÷åðåç 30 õâ ï³ñëÿ ïî÷àòêó ³íôóç³¿ íà
52,2 % - ç 0,23±0,03 äî 0,11 ìêã.ã-1 ïå÷³í-
êè.õâ-1 ± 0,02 ìêã.ã-1 ïå÷³íêè.õâ-1(P<0,05).
Íàïðèê³íö³ äðóãî¿ ãîäèíè ï³ñëÿ çàê³í÷åííÿ
³íôóç³¿ ¿õ âì³ñò çìåíøóâàâñÿ â æîâ÷³ íà
65,2 % (0,08 ìêã.ã-1ïå÷³íêè.õâ-1 ± 0,01 ìêã.ã-1

ïå÷³íêè.õâ-1; P<0,01) (ðèñ. 1,a).
Çà ïåðø³ 15 õâ ³íôóç³¿ fMLP ó äîç³

0,1 ìêã/100 ã (n=3) ñóìàðíèé âì³ñò àäåí³ëî-
âèõ íóêëåîòèä³â ó æîâ÷³ ³, â³äïîâ³äíî, ³íòåí-
ñèâí³ñòü ¿õ ñåêðåö³¿ çìåíøèëàñÿ íà 52,2 % - ç
0,23±0,04 äî 0,11 ìêã.ã-1 ïå÷³íêè.õâ-1 ± 0,009
ìêã.ã-1 ïå÷³íêè.õâ-1 (P<0,05). Ó äîç³
10,0 ìêã/100 ã fMLP (n=3) ïðèãí³÷óâàâ ñåê-
ðåö³þ àäåí³ëîâèõ íóêëåîòèä³â íàïðèê³íö³ òðå-
òüî¿ ãîäèíè äîñë³äó íà 35,7 % - ç 0,14±0,01
äî 0,09 ìêã.ã-1 ïå÷³íêè.õâ-1 ± 0,006 ìêã.ã-1

ïå÷³íêè.õâ-1 (Ð<0,02) (äèâ. ðèñ. 1,á).
Ïðè ä³¿ âåðàïàì³ëó (50 ìêã/100 ã, n=7)

ñóìàðíèé âì³ñò àäåí³ëîâèõ íóêëåîòèä³â æîâ÷³
ïðîãðåñèâíî çìåíøóâàâñÿ âïðîäîâæ äîñë³äó,
ñÿãàþ÷è ìàêñèìàëüíîãî çíèæåííÿ íà ïî÷àò-
êó ÷åòâåðòî¿ ãîäèíè ï³ñëÿ ³íôóç³¿ íà 63,2% -
ç 0,19±0,02 äî 0,07 ìêã.ã-1 ïå÷³íêè.õâ-1 ±
0,003 ìêã.ã-1 ïå÷³íêè.õâ-1 (P<0,001) (äèâ. ðèñ. 1,a).

×åðåç 45 õâ ï³ñëÿ çàê³í÷åííÿ ïîñë³äîâ-
íî¿ ³íôóç³¿ âåðàïàì³ëó (50 ìêã/100 ã) òà íî-
ðàäðåíàë³íó (500 ìêã/100 ã) ó ðîç÷èí³
90 ììîëü/ë ÑàÑl2 (n=6) ñóìàðíèé âì³ñò àäå-
í³ëîâèõ íóêëåîòèä³â ó æîâ÷³ çìåíøóâàâñÿ ç
0,16±0,01 äî 0,07 ìêã.ã-1 ïå÷³íêè.õâ-1 ±
0,01 ìêã.ã-1 ïå÷³íêè.õâ-1 àáî íà 56,3%
(P<0,01). Óïðîäîâæ äðóãî¿-òðåòüî¿ ãîäèí
äîñë³äó ñåêðåö³ÿ àäåí³ëîâèõ íóêëåîòèä³â áóëà
ìåíøîþ â³ä âèõ³äíîãî ð³âíÿ íà 25,0-31,3%
(äèâ. ðèñ. 2).

Òàêèì ÷èíîì, ó íàøèõ äîñë³äàõ íîðàä-
ðåíàë³í, fMLP ³ âåðàïàì³ë çìåíøóâàëè âì³ñò
â æîâ÷³ àäåí³ëîâèõ íóêëåîòèä³â óïðîäîâæ
óñüîãî äîñë³äó. Çì³íè êîíöåíòðàö³¿ àäåí³ëî-
âèõ íóêëåîòèä³â, ³ â ïåðøó ÷åðãó ÀÒÔ, ó
æîâ÷³ â³äîáðàæàþòü íàïðÿìîê ìåòàáîë³÷íèõ
ïðîöåñ³â ó ãåïàòîöèòàõ [4]. Âèõîäÿ÷è ç òîãî,
ùî â çàáåçïå÷åíí³ âíóòð³øíüîêë³òèííîãî âì³-
ñòó ÀÒÔ çàä³ÿí³ çíà÷í³ ìåòàáîë³÷í³ ðåñóðñè
êë³òèí, ìîæíà ïðèïóñòèòè, ùî íîðàäðåíàë³í,
fMLP ³ âåðàïàì³ë ÿê ô³ç³îëîã³÷íî àêòèâí³
ñïîëóêè, ÿê³ ðåàë³çóþòü ñâîþ ä³þ íà ãåïàòî-
öèòè, çì³íþþ÷è êîíöåíòðàö³þ âíóòð³øíüîê-
ë³òèííîãî êàëüö³þ, ïðèãí³÷óþòü ó êë³òèíàõ
ïå÷³íêè ìåòàáîë³÷í³ ïðîöåñè, êîòð³ â³äïîâ³-
äàþòü çà åíåðãåòè÷íå çàáåçïå÷åííÿ æîâ÷îóò-
âîðþâàëüíî¿ ôóíêö³¿.
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Ðèñ. 1. Çì³íè ñåêðåö³¿ (% â³äíîñíî âèõ³äíîãî ð³âíÿ) êîìïîíåíò³â àäåí³ëîâî¿ ñèñòåìè ïðè ä³¿ íîðàäðåíàë³íó
(1), âåðàïàì³ëó (2) (à), fMLP â äîçàõ 0,1 ³ 10,0 ìêã/100 ã (3 ³ 4 â³äïîâ³äíî) (á):
*1 Ð<0,001; *2 Ð<0,01; *3 Ð<0,02; *4 Ð<0,05.

Âïëèâ êàëüö³éçàëåæíèõ ñïîëóê

*2 *2
*1

*1

*4 *4

*4
*4

*2

*4
*4

*4
*4 *4

Çìåíøåííÿ ñåêðåö³¿ àäåí³ëîâèõ íóêëåî-
òèä³â ïðè ä³¿ íîðàäðåíàë³íó òà fMLP ìîæå
áóòè ïîâ�ÿçàíî ç ïðèãí³÷åííÿì ñèíòåçó öèõ
ñïîëóê ó ì³òîõîíäð³ÿõ ãåïàòîöèò³â. Â³äîìî
[3], ùî àãîí³ñò α-àäðåíîðåöåïòîð³â ôåí³ëåôðèí
çìåíøóº íà 50% âì³ñò ÀÄÔ ³ àäåí³ëîâèõ íóê-
ëåîòèä³â ó êë³òèíàõ ïå÷³íêè. Çíèæåííÿ ñåê-
ðåö³¿ æîâ÷³ ïðè ä³¿ íîðàäðåíàë³íó (íà 37 %)
[6], fMLP (íà 31,1 % ó äîç³ 0,1 ìêã/100 ã ³
íà 19,2 % ó äîç³ 1,0 ìêã/100 ã) [11] òà ïðè
ïîñë³äîâíîìó ââåäåíí³ âåðàïàì³ëó òà íîðàä-
ðåíàë³íó â ðîç÷èí³ 90 ììîëü/ë ÑàÑl2 (íà
54,6 %) [7], ³ çìåíøåííÿ ñåêðåö³¿ àäåí³ëîâèõ

íóêëåîòèä³â óïðîäîâæ óñüîãî äîñë³äó ïðè ä³¿
öèõ ðåãóëÿòîðíèõ ñïîëóê äîçâîëÿº çðîáèòè
ïðèïóùåííÿ, ùî ïðèãí³÷åííÿ æîâ÷îóòâîðåí-
íÿ â³äáóâàºòüñÿ íà ð³âí³ ìåòàáîë³÷íèõ ïðî-
öåñ³â, ÿê³ â³äïîâ³äàþòü çà éîãî åíåðãåòè÷íå
çàáåçïå÷åííÿ. Ðàçîì ç òèì ìè íå ìîæåìî
ñòâåðäæóâàòè ïðî ïðÿìó çàëåæí³ñòü ð³âíÿ
æîâ÷îâèä³ëåííÿ â³ä ñåêðåö³¿ àäåí³ëîâèõ íóê-
ëåîòèä³â - çì³íè âì³ñòó àäåí³ëîâèõ íóêëåî-
òèä³â ó æîâ÷³ íå çàâæäè â³äîáðàæàþòü çì³íè
ð³âíÿ æîâ÷îóòâîðåííÿ.

Åôåêòè íîðàäðåíàë³íó, òðèïåïòèäó fMLP
³ âåðàïàì³ëó íà æîâ÷îóòâîðåííÿ, ÿê³ ìè
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ñïîñòåð³ãàëè, ìîæíà ïîÿñíèòè òàêîæ çì³íîþ
ôóíêö³îíàëüíî¿ àêòèâíîñò³ òðàíñïîðòíèõ ñèñ-
òåì ãåïàòîöèò³â [6-8, 11]. Òðàíñïîðòí³ ñèñòå-
ìè ñèíóñî¿äàëüíî¿ ³ êàíàë³êóëÿðíî¿ ìåìáðàí
ãåïàòîöèò³â ÀÒÔ-çàëåæí³ [15-18], ùî ñâ³ä÷èòü
ïðî ðîëü ÀÒÔ ó ðåãóëÿö³¿ ñåêðåö³¿ æîâ÷³ íà
ð³âí³ òðàíñïîðòíèõ ñèñòåì. Ó íàøèõ äîñë³-
äàõ ñåêðåö³ÿ àäåí³ëîâèõ íóêëåîòèä³â çìåí-
øóâàëàñü ÿê ïðè ä³¿ íîðàäðåíàë³íó, fMLP,
âåðàïàì³ëó, òàê ³ ïðè ïîñë³äîâí³é ³íôóç³¿
âåðàïàì³ëó òà íîðàäðåíàë³íó â ðîç÷èí³
90 ììîëü/ë ÑàÑl2, ùî â³ðîã³äíî ìîæå ñâ³ä÷è-
òè ïðî âïëèâ íà ôóíêö³îíàëüíó àêòèâí³ñòü
á³ëê³â-òðàíñïîðòåð³â êàíàë³êóëÿðíî¿ ìåìáðà-
íè (ÀÒÔ-çâ�ÿçóâàëüíèõ êàñåòíèõ á³ëê³â òî-
ùî).

Áàãàòî òèï³â êë³òèí âèâ³ëüíþþòü ÀÒÔ
ó â³äïîâ³äü íà òàê³ ñïåöèô³÷í³ ô³ç³îëîã³÷í³
ðåãóëÿòîðí³ ñèãíàëè, ÿê ãîðìîíè òà íåéðîìå-
ä³àòîðè ð³çíî¿ ìîëåêóëÿðíî¿ ïðèðîäè, æîâ÷í³
êèñëîòè [17, 21]. ÀÒÔ º äæåðåëîì åíåðã³¿
äëÿ òðàíñïîðòó æîâ÷íèõ êèñëîò á³ëêàìè ìî-
ëåêóëÿðíî¿ ìàñè 110 - 170 êÄà (åêòî-ÀÒÔà-
çà, êàíàë³êóëÿðíèé ÀÒÔ-çàëåæíèé òðàíñïîð-
òåð æîâ÷íèõ êèñëîò (ñÂST)) [9]. Ç Ñà2+,
Ìg2+-åêòî-ÀÒÔàçîþ óòâîðþº êîìïëåêñ ñïå-
öèô³÷íèé ïåðåíîñíèê æîâ÷íèõ êèñëîò

[2] ³ Ñà2+,Ìg2+-åêòî-ÀÒÔàçà îïîñåðåäêîâóº
ÀÒÔ-çàëåæíèé, ÀÄÔ- òà ÀÌÔ-ãàëüì³âíèé
òðàíñïîðò òàóðîõîëåâî¿ êèñëîòè [14, 16, 22,
23]. Çìåíøåííÿ ïðîäóêö³¿ ÀÒÔ ïðèçâîäèòü
äî çìåíøåííÿ ÀÒÔ-çàëåæíîãî òðàíñïîðòó
æîâ÷íèõ êèñëîò [9], íà öå âêàçóº òàêîæ òîé
ôàêò, ùî ïðè çíèæåíí³ âì³ñòó ÀÒÔ òðàíñ-
ïîðò æîâ÷íèõ êèñëîò ïðèãí³÷óºòüñÿ ³ â³äíîâ-
ëþºòüñÿ ïðè äîäàâàíí³ åêçîãåííî¿ ÀÒÔ [23].
Â³äïîâ³äíî äî îòðèìàíèõ íàìè ðåçóëüòàò³â,
äîñë³äæóâàí³ ñïîëóêè (íîðàäðåíàë³í, âåðà-
ïàì³ë ³ fMLP), éìîâ³ðíî, ïðèãí³÷óþòü åíåð-
ãîì³ñòê³ ïðîöåñè ³ âïëèâàþòü íà àêòèâí³ñòü
Ñà2+, Ìg2+-åêòî-ÀÒÔàçè [6-8, 11]. Àëå çã³ä-
íî ç Kast ³ ñï³âàâò. [14] ñòèìóëÿö³ÿ êàíàë³-
êóëÿðíî¿ ñåêðåö³¿ ÀÒÔ íå ìîæå îïîñåðåäêó-
âàòè çá³ëüøåííÿ ñòèìóëüîâàíî¿ ñåêðåö³¿ æîâ÷-
íèõ êèñëîò. Ó öüîìó âèïàäêó ìîæíà ïðèïó-
ñòèòè çàëó÷åííÿ äî òðàíñïîðòó æîâ÷íèõ
êèñëîò ³íøèõ ñèñòåì, êð³ì Ñà2+, Ìg2+-åêòî-
ÀÒÔàçè, òîáòî éìîâ³ðíî çì³íè âì³ñòó ÀÒÔ ó
æîâ÷³ áåçïîñåðåäíüî íå âïëèâàþòü íà ñåêðåö³þ
æîâ÷íèõ êèñëîò, àáî æ öÿ çàëåæí³ñòü ìàº á³ëüø
ñêëàäíèé õàðàêòåð ³ ðåàë³çóºòüñÿ íà ð³âí³ ÷èñ-
ëåííèõ âíóòð³øíüîêë³òèííèõ ïðîöåñ³â.

Çìåíøåííÿ âì³ñòó àäåí³ëîâèõ íóêëåî-
òèä³â ó æîâ÷³ ïðè ä³¿ âåðàïàì³ëó âïðîäîâæ

Ðèñ. 2. Ñåêðåö³ÿ êîìïîíåíò³â àäåí³ëîâî¿ ñèñòåìè ïðè ïîñë³äîâí³é ³íôóç³¿ âåðàïàì³ëó (ÂË) ³ íîðàäðåíàë³íó
(ÍÀ) â ðîç÷èí³ 90 ììîëü/ë CaCl2:* Ð<0,01.
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3,5 ãîä äîñë³äó ï³ñëÿ çàê³í÷åííÿ ³íôóç³¿ äîç-
âîëÿº ïðèïóñòèòè, ùî áëîêàòîð êàëüö³ºâèõ
êàíàë³â ïðèãí³÷óº óòâîðåííÿ òà âèõ³ä äî æîâ-
÷íèõ êàíàë³êóë àäåí³ëîâèõ íóêëåîòèä³â âíàñ-
ë³äîê ä³¿ íà ìåòàáîë³÷í³ ïðîöåñè â êë³òèíàõ
ïå÷³íêè. Êð³ì òîãî, â³äîìî, ùî êàíàëüíèì
á³ëêîì, ÿêèé çàáåçïå÷óº âèõ³ä ÀÒÔ ³ç êë³òè-
íè, º Ð-ãë³êîïðîòå¿í [14, 21, 24]. Âèâ³ëüíåí-
íÿ ÀÒÔ, îïîñåðåäêîâàíå Ð-ãë³êîïðîòå¿íîì,
ïðèãí³÷óºòüñÿ âåðàïàì³ëîì [20], òîáòî çìåí-
øåííÿ âì³ñòó àäåí³ëîâèõ íóêëåîòèä³â ïðè ä³¿
âåðàïàì³ëó, ìîæëèâî, êð³ì ³íã³áóâàííÿ åíåð-
ãåòè÷íîãî îáì³íó, òàêîæ âêàçóº íà áëîêàäó
Ð-ãë³êîïðîòå¿íó.

Âèâ³ëüíåíèé ãåïàòîöèòàìè ÀÒÔ ñòèìó-
ëþº ïóðèíåðã³÷í³ ðåöåïòîðè êë³òèí ïå÷³íêè
P2U ³ P2Y. Êð³ì òîãî, ³ñíóº ÀÄÔ-÷óòëèâèé
òèï P2-ïóðèíåðã³÷íîãî ðåöåïòîðà. Çà íîðìàëü-
íèõ óìîâ êîíöåíòðàö³ÿ àäåí³íîâèõ íóêëåî-
òèä³â â æîâ÷³ äîñòàòíÿ äëÿ òîãî, ùîá àêòèâó-
âàòè ïóðèíîðåöåïòîðè ãåïàòîöèò³â ³ õîëàí-
ã³îöèò³â [21, 24]. Ñòèìóëÿö³ÿ áóäü-ÿêîãî ç
öèõ ðåöåïòîð³â çá³ëüøóº êîíöåíòðàö³þ âíóò-
ð³øíüîêë³òèííîãî Ca2+ ÷åðåç éîãî âèâ³ëüíåí-
íÿ ç ³íîçèòîëòðèôîñôàò-÷óòëèâèõ äåïî [17]
³, ÿê íàñë³äîê, â³äáóâàºòüñÿ ïðèãí³÷åííÿ æîâ-
÷îóòâîðåííÿ [10]. Îòæå, ìîæíà ïðèïóñòèòè,
ùî ÀÒÔ òà ³íø³ àäåí³ëîâ³ íóêëåîòèäè æîâ÷³
ìîæóòü çä³éñíþâàòè ðåãóëÿö³þ ñåêðåòîðíî¿
àêòèâíîñò³ ãåïàòîöèò³â çà ïðèíöèïîì çâîðîò-
íîãî çâ�ÿçêó. Îäíàê ñïîñòåðåæóâàíå íàìè â
åêñïåðèìåíò³ çìåíøåííÿ ÿê øâèäêîñò³ ñåêðåö³¿
æîâ÷³, òàê ³ âì³ñòó â í³é àäåí³ëîâèõ íóêëåî-
òèä³â íå âêàçóº íà ìîæëèâ³ñòü çàçíà÷åíîãî
ðåãóëÿòîðíîãî çâ�ÿçêó. Òàêèì ÷èíîì, âèõî-
äÿ÷è ç ðåçóëüòàò³â íàøèõ äîñë³äæåíü ³ äà-
íèõ ë³òåðàòóðè ìîæíà ïðèïóñòèòè, ùî îïî-
ñåðåäêîâàíî¿ ä³¿ äîñë³äæóâàíèõ íàìè ðå÷îâèí
íà æîâ÷îâèä³ëåííÿ ÷åðåç çì³íè âì³ñòó â æîâ÷³
ÀÒÔ òà ³íøèõ àäåí³ëîâèõ íóêëåîòèä³â íå
â³äáóâàºòüñÿ.

Îòæå, îòðèìàí³ íàìè ðåçóëüòàòè äîçâî-
ëÿþòü ââàæàòè, ùî íîðàäðåíàë³í, ðåãóëÿòîð-
íèé òðèïåïòèä áàêòåð³àëüíîãî ïîõîäæåííÿ
fMLP òà áëîêàòîð êàëüö³ºâèõ êàíàë³â âåðà-
ïàì³ë, òîáòî ô³ç³îëîã³÷íî àêòèâí³ ðå÷îâèíè,
ÿê³ ä³þòü ÷åðåç âíóòð³øíüîêë³òèííèé êàëüö³é,

ðåãóëþþòü æîâ÷îóòâîðåííÿ íà ð³âí³ åíåðãå-
òè÷íîãî çàáåçïå÷åííÿ ïå÷³íêè.

S.V. Tukaev, S.P. Veselsky,
E.N. Reshetnik, P.S. Lyashchenko

THE ACTION OF [CA2+] REGULATING
AGENTS ON THE BILIARY SECRETION OF
ADENYL NUCLEOTIDES

Many types of cells release ATP under the action of
specific physiological signals. It is known that the
ATP and other adenyl nucleotides is involved in the
regulation of bile secretion too. The aim of our expe-
riments was to determinate the influence of noradre-
naline, fMLP and verapamile on the biliary secretion
of adenyl nucleotides in bile-fistula rats. The biliary
secretion of adenyl nucleotides was decreased under
the influence of noradrenaline, fMLP (in doses
0,1 mkg/(100 g*30 min) and 10,0 mkg/(100 g*30
min)), verapamile and successive intraportal infusion
of verapamile and noradrenaline (in 90 mM/l CaCl2
solution). It seems to be possible that noradrenaline,
fMLP and verapamile regulate bile secretion on the
level of energetic exchange.

Research Institute of Physiology
of Taras Schevchenko Kyiv National University,
Kiev, Ukraine
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