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Êðîâîò³ê ñëèçîâî¿ îáîëîíêè øëóíêà
òà ñåêðåòîðíà ôóíêö³ÿ ïðè áëîêóâàíí³
Ì

1
-õîë³íîðåöåïòîð³â ³ L-êàëüö³ºâèõ êàíàë³â

Â îñòðûõ ýêñïåðèìåíòàõ íà êðûñàõ ïîä óðåòàíîâûì íàðêîçîì ìåòîäîì ïåðôóçèè
èññëåäîâàëàñü æåëóäî÷íàÿ ñåêðåöèÿ, à òàêæå ñêîðîñòü êðîâîòîêà â ñëèçèñòîé îáîëî÷êå
æåëóäêà (ÑÎÆ) ìåòîäîì âîäîðîäíîãî êëèðåíñà. Äëÿ áëîêèðîâàíèÿ Ì

1
-õîëèíîðåöåïòîðîâ

èñïîëüçîâàëè âíóòðèâåííîå ââåäåíèå ãàñòðîöåïèíà (3 ìã/êã), L-êàëüöèåâûõ êàíàëîâ �
âåðàïàìèëà ãèäðîõëîðèäà (1,25 ìã/êã), ñîâìåñòíîãî áëîêèðîâàíèÿ � òå æå âåùåñòâà â
óêàçàííûõ äîçàõ. Îäíîâðåìåííîå áëîêèðîâàíèå Ì

1
-õîëèíîðåöåïòîðîâ è L-êàëüöèåâûõ êàíàëîâ

óñèëèâàëî èõ òîðìîçíîå âëèÿíèå íà ñåêðåöèþ ñîëÿíîé êèñëîòû, êîòîðîå ïðåâîñõîäèëî
èçîëèðîâàííîå âëèÿíèå ãàñòðîöåïèíà è âåðàïàìèëà íà 57,3 è 18,6 % ñîîòâåòñòâåííî.
Ïåïñèíîâûäåëåíèå ñíèæàëîñü íà 32 % è ñóùåñòâåííî íå îòëè÷àëîñü îò ñîîòâåòñòâóþùèõ
ïîêàçàòåëåé ïðè ñàìîñòîÿòåëüíîì äåéñòâèè âåðàïàìèëà. Èçìåíåíèÿ ñåêðåöèè ñîïðîâîæ-
äàëèñü çíà÷èòåëüíûì ñíèæåíèåì ñêîðîñòè êðîâîòîêà â ÑÎÆ. Òàêèì îáðàçîì, ðîëü
Ì

1
-õîëèíîðåöåïòîðîâ â ðåãóëÿöèè áàçàëüíîé æåëóäî÷íîé ñåêðåöèè ïðè èõ áëîêèðîâàíèè

ãàñòðîöåïèíîì íåçíà÷èòåëüíàÿ, íî îíè ïðîÿâëÿþò ìîäóëèðóþùèé ýôôåêò â óñëîâèÿõ
áëîêèðîâàíèÿ L-êàëüöèåâûõ êàíàëîâ âåðàïàìèëîì. Ìû ïðåäïîëàãàåì, ÷òî óñèëåíèå
òîðìîæåíèÿ êèñëîòîâûäåëåíèÿ ñâÿçàíî ñ îäíîâðåìåííûì óãíåòåíèåì ïåðåäà÷è âîçáóæäåíèÿ
â ãàíãëèîíàðíûõ íåéðîíàõ è âûäåëåíèåì àöåòèëõîëèíà ñ ïîñòãàíãëèîíàðíûõ íåéðîíîâ
áëóæäàþùåãî íåðâà. Ñíèæåíèå ñêîðîñòè êðîâîòîêà â ýòèõ óñëîâèÿõ ñâÿçàíî ñ ñèíåðãè÷åñêèì
áëîêèðîâàíèåì Ì

1
-õîëèíîðåöåïòîðîâ è L-êàëüöèåâûõ êàíàëîâ ãëàäêèõ ìûøö ñîñóäîâ.
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ÂÑÒÓÏ

Ó ðåãóëÿö³¿ øëóíêîâî¿ ñåêðåö³¿ ïðîâ³äíå
ì³ñöå çàéìàº áëóêàþ÷èé íåðâ. Çà ó÷àñòþ
éîãî àôåðåíòíèõ çàê³í÷åíü íîðìàë³çóºòüñÿ
ñòàí ì³êðîãåìîäèíàì³êè [3], öåíòðàëüí³ òà
ãàíãë³îíàðí³ õîë³íîðåöåïòîðè çàáåçïå÷óþòü
ìîäóëþâàííÿ òîí³÷íî¿ àêòèâíîñò³ åôåðåíò-
íèõ õîë³íåðã³÷íèõ âîëîêîí, à çà ó÷àñòþ
õîë³íîðåöåïòîð³â ñåêðåòîðíèõ òà åíäîêðèí-
íèõ êë³òèí ðåàë³çóþòüñÿ ïðîöåñè ñåêðåö³¿,
ìîòîðèêè òà öèòîïðîòåêö³¿ [4]. Ìîëåêóëÿð-
íèì êëîíóâàííÿì áóëî ³äåíòèô³êîâàíî ï�ÿòü
ìóñêàðèíîâèõ àöåòèëõîë³íîâèõ ðåöåïòîðíèõ
(mAChR) ãåí³â, ùî ïîçíà÷åí³ ÿê m1-m5 [9],
à â³äïîâ³äí³ ðåöåïòîðè � M

1
-M

5
 [17]. Ââà-

æàºòüñÿ, ùî íà ïîâåðõí³ áàçîëàòåðàëüíî¿

ìåìáðàíè ïàð³ºòàëüíèõ êë³òèí çíàõîäÿòüñÿ
Ì

3
-õîë³íîðåöåïòîðè [11], à Ì

1
-õîë³íîðåöåï-

òîðè ðîçòàøîâàí³ íà ìåìáðàíàõ ãàíãë³î-
íàðíèõ íåéðîí³â [6]. Íåùîäàâíî áóëî
âñòàíîâëåíî, ùî áëîêàòîð Ì

1
-õîë³íîðåöåï-

òîð³â ï³ðåíçåï³í (ãàñòðîöåï³í) çìåíøóâàâ
âèâ³ëüíåííÿ ã³ñòàì³íó ç åíòåðîõðîìàô³ííèõ
êë³òèí [23] ³ ãàñòðèíó ³ç G-êë³òèí [28].
Ñåêðåö³ÿ á³êàðáîíàò³â ³ ìóöèíó ó øëóíêó
çìåíøóâàëàñÿ ïðè ä³¿ ï³ðåíçåï³íó ó äîñë³-
äàõ íà ùóðàõ [14].

Îñîáëèâó ðîëü ó ðåãóëÿö³¿ ñåêðåòîðíî¿
ôóíêö³¿ øëóíêîâèõ çàëîç çàéìàþòü ³îíè
êàëüö³þ. Ïðè ä³¿ íåðâîâî-ãóìîðàëüíèõ
ôàêòîð³â ÷åðåç ïîòåíö³àëçàëåæí³ àáî
õåìî÷óòëèâ³ êàëüö³ºâ³ êàíàëè Ñà2+ ïîòðàï-
ëÿº äî êë³òèíè. L-êàëüö³ºâ³ êàíàëè ëîêàë³-
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çóþòüñÿ íà ìåìáðàíàõ íåðâîâèõ [21],
åíäîêðèííèõ (ECL- ³ D-êë³òèíàõ) [15, 29] ³
ãëàäåíüêîì�ÿçîâèõ êë³òèíàõ [25] ñëèçîâî¿
îáîëîíêè øëóíêà (ÑÎØ).

Ì³æ ñåêðåö³ºþ øëóíêîâèõ çàëîç ³ êðîâî-
òîêîì ó ÑÎØ ³ñíóº ò³ñíèé çâ�ÿçîê. Òàê, ïðè
ä³¿ àöåòèëõîë³íó, ã³ñòàì³íó òà êàðáàõîë³íó
ï³äâèùóºòüñÿ ñåêðåö³ÿ øëóíêîâèõ çàëîç ³
øâèäê³ñòü êðîâîòîêó [12, 27].

Òàêèì ÷èíîì, íàÿâí³ñòü Ì
1
-õîë³íî-

ðåöåïòîð³â ³ L-êàëüö³ºâèõ êàíàë³â íà ìåìá-
ðàíàõ íåéðîí³â ìåòàñèìïàòè÷íî¿ íåðâîâî¿
ñèñòåìè, åíäîêðèííèõ êë³òèíàõ ÑÎØ ³
ãëàäåíüêîì�ÿçîâèõ êë³òèíàõ ñóäèí âèçíà÷àº
íåîáõ³äí³ñòü ç�ÿñóâàííÿ ¿õ ðîë³ â ðåãóëÿö³¿
øëóíêîâî¿ ñåêðåö³¿ òà êðîâîòîêó.

ÌÅÒÎÄÈÊÀ

Äîñë³äæåííÿ ñåêðåòîðíî¿ ôóíêö³¿ øëóíêîâèõ
çàëîç ïðîâîäèëè â ãîñòðèõ äîñë³äàõ ï³ä
óðåòàíîâèì íàðêîçîì (1,1 ìã/êã) íà 62
ñòàòåâîçð³ëèõ ñàìöÿõ ùóð³â ë³í³¿ Â³ñòàð.
Ñåêðåö³þ äîñë³äæóâàëè çà äîïîìîãîþ
ïåðôóç³¿ øëóíêà ô³ç³îëîã³÷íèì ðîç÷èíîì [2].
Ï³ñëÿ ëàïàðîòîì³¿ øëóíîê êàòåòåðèçóâàëè:
âõ³äíèé êàòåòåð ââîäèëè ÷åðåç ïåðåä-
øëóíîê, äå éîãî ô³êñóâàëè êèñåòíèì øâîì,
à âèõ³äíèé � ÷åðåç ïðîêñèìàëüíèé â³ää³ë
äâàíàäöÿòèïàëî¿ êèøêè, äå éîãî ô³êñóâàëè
ë³ãàòóðîþ íà ð³âí³ ï³ëîðè÷íîãî ñô³íêòåðà.
Ô³ç³îëîã³÷íèé ðîç÷èí (37oÑ) ç³ øâèäê³ñòþ
0,4 ìë/õâ ïîäàâàëè ïåðèñòàëüòè÷íèì
íàñîñîì, ï³ä�ºäíàíèì äî âõ³äíîãî êàòåòåðà.
Ïåðåä çáîðîì ïåðøî¿ ïðîáè áàçàëüíî¿
ñåêðåö³¿ øëóíîê ïåðôóçóâàëè, ÿê îïèñàíî
âèùå, âïðîäîâæ 45 õâ ç ìåòîþ ñòàá³ë³çàö³¿
éîãî ñåêðåö³¿. Ï³ñëÿ öüîãî ââîäèëè îäèí ç
óêàçàíèõ áëîêàòîð³â ³ äîñë³äæóâàëè êèñëî-
òîïðîäóêóþ÷ó (ðÍ, äåá³ò ³îí³â âîäíþ) òà
ïåïñèíîâèä³ëüíó ôóíêö³þ øëóíêîâèõ çàëîç
ó ç³áðàíèõ 15-õâèëèííèõ ïðîáàõ ïåðôóçàòó
âïðîäîâæ 2 ãîä.

Âèçíà÷åííÿ øâèäêîñò³ êðîâîòîêó ó
ÑÎØ ïðîâîäèëè ìåòîäîì âîäíåâîãî êë³-
ðåíñó [18], ðåºñòðóþ÷è êðèâó íàñè÷åííÿ òà
î÷èùåííÿ ÑÎØ â³ä âîäíþ, ÿêèé ââîäèëè

çà äîïîìîãîþ ³íãàëÿö³¿. Äëÿ öüîãî íàðêîòè-
çîâàí³é äîñë³äí³é òâàðèí³ (1,1 ìã/êã) ó
ñëèçîâó îáîëîíêó ôóíäàëüíî¿ ÷àñòèíè
øëóíêà âæèâëÿëè ïëàòèíîâèé åëåêòðîä
(�Medicor�, Óãîðùèíà) ç ä³àìåòðîì àêòèâ-
íî¿ ïîâåðõí³ 10 ìêì, ³íøèé � ³íäèôåðåíòíèé,
ñð³áíèé, ô³êñóâàëè ï³ä øê³ðîþ íà ïåðåäí³é
ãðóï³ ì�ÿç³â ñòåãíà. Äëÿ ðåºñòðàö³¿ ñèãíàë³â
âèêîðèñòîâóâàëè ïîëÿðîãðàô ÐÀ-2 (×åõ³ÿ).
Ïåðåä ââåäåííÿì â³äïîâ³äíèõ áëîêàòîð³â
çä³éñíþâàëè çàïèñ âèõ³äíîãî ð³âíÿ êðîâî-
òîêó. Ï³çí³øå ðåºñòðàö³þ ïðîâîäèëè íà 5,
15, 30, 45 òà 60-é õâèëèí³ ç ìîìåíòó
ââåäåííÿ ðå÷îâèí. Çì³íè øâèäêîñò³ êðîâî-
òîêó ï³ä ä³ºþ ïðåïàðàò³â ðîçðàõîâóâàëè ó
â³äñîòêàõ ïîð³âíÿíî ç ïîêàçíèêàìè ó ãðóï³
òâàðèí, ÿêèì ââîäèëè â³äïîâ³äíèé îá�ºì
ô³ç³îëîã³÷íîãî ðîç÷èíó (êîíòðîëü).

Äëÿ áëîêóâàííÿ Ì
1
-õîë³íîðåöåïòîð³â

çàñòîñîâóâàëè ãàñòðîöåï³í (�Boehringer In-
helheim�, Í³ìå÷÷èíà) ó äîç³ 3 ìã/êã [24],
L-êàëüö³ºâèõ êàíàë³â � âåðàïàì³ë ã³äðî-
õëîðèä (�Äàðíèöÿ�, Óêðà¿íà) â äîç³ 1,25 ìã/êã
[4]. Ïðè ñï³ëüíîìó áëîêóâàíí³ ö³ ðå÷îâèíè
çàñòîñîâóâàëè îäíîðàçîâî ó íàâåäåíèõ
âèùå äîçàõ. Óñ³ ðå÷îâèíè ââîäèëè â
ñòåãíîâó âåíó ÷åðåç ïîïåðåäíüî çðîáëåíèé
äîñòóï, à îá�ºì êîæíî¿ ç íèõ íå ïåðåâèùó-
âàâ 0,1 ìë.

Îäåðæàí³ ðåçóëüòàòè ï³ääàâàëè îáðîáö³
êîìï�þòåðíèì òåñòîì ANOVA ³ç çàñòîñó-
âàííÿì íåïàðàìåòðè÷íèõ ìåòîä³â.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ̄ Õ ÎÁÃÎÂÎÐÅÍÍß

Ó ðàç³ çàñòîñóâàííÿ ãàñòðîöåï³íó êèñëîòî-
âèä³ëåííÿ ñóòòºâî íå çì³íþâàëîñÿ, à
áëîêóâàííÿ L-êàëüö³ºâèõ êàíàë³â âåðàïà-
ì³ëîì ïðèçâîäèëî äî âèðàæåíîãî çíèæåííÿ
âèä³ëåííÿ êèñëîòè âïðîäîâæ äâîõ ãîäèí.
Ïîð³âíþþ÷è äèíàì³êó ñåêðåö³¿ Í+ çà óìîâ
ñï³ëüíîãî áëîêóâàííÿ Ì

1
-õîë³íîðåöåïòîð³â

³ L-êàëüö³ºâèõ êàíàë³â ç ¿õ ³çîëüîâàíîþ ä³ºþ
ó êîíòðîëüíèõ òâàðèí, áóëî âèÿâëåíî
ïîñèëåííÿ ãàëüìóâàííÿ ñåêðåö³¿ êèñëîòè äî
35 % âïðîäîâæ äâîãîäèííîãî ñïîñòåðå-
æåííÿ (ðèñ. 1). Òàê, êîíöåíòðàö³ÿ Í+ íà
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60-é õâèëèí³ áóëà íà 35 % ìåíøîþ ïîð³â-
íÿíî  ç ñàìîñò³éíèì áëîêóâàííÿì Ì

1
-õî-

ë³íîðåöåïòîð³â ãàñòðîöåï³íîì òà íà 23 % �
ïðè áëîêóâàíí³ L-êàëüö³ºâèõ êàíàë³â âåðà-
ïàì³íîì. Á³ëüø âèðàæåíå áëîêóâàííÿ ñåê-
ðåö³¿ ñïîñòåð³ãàëîñÿ ïðè ïîð³âíÿíí³ äåá³òó
ñîëÿíî¿ êèñëîòè. Òàê, çà ïåðøó ãîäèíó
äîñë³äó äåá³ò Í+ áóâ ìåíøèì íà 114 %
(Ð<0,05) ïîð³âíÿíî ç ä³ºþ ñàìîãî ãàñòðîöå-
ï³íó òà íà 77 % (Ð<0,05) çà óìîâ ä³¿
âåðàïàì³ëó. Ïîä³áí³ çì³íè ñïîñòåð³ãàííÿ ³
âïðîäîâæ äðóãî¿ ãîäèíè.

Ïåïñèíîâèä³ëåííÿ ïðè ñàìîñò³éíîìó
áëîêóâàíí³ Ì

1
-õîë³íîðåöåïòîð³â ñóòòºâî íå

çì³íþâàëîñÿ, íàòîì³ñòü áëîêóâàííÿ L-êàëü-
ö³ºâèõ êàíàë³â âèêëèêàëî çíà÷íå çìåíøåííÿ

êîíöåíòðàö³¿ ïåïñèíó ó ïåðôóçàò³. Ñï³ëüíå
áëîêóâàííÿ Ì

1
-õîë³íîðåöåïòîð³â ³ L-êàëü-

ö³ºâèõ êàíàë³â íà 60-é õâèëèí³ (38,5 ìêã/ìë ±
3,49 ìêã/ìë) ïðèãí³÷óâàëî ïåïñèíîâèä³ëüíó
ôóíêö³þ ãîëîâíèõ êë³òèí íà 32 % ïîð³âíÿíî
ç êîíòðîëåì. Åôåêò ãàëüìóâàííÿ áóâ íà 21 %
(Ð<0,05) á³ëüø âèðàæåíèì, í³æ ïðè áëî-
êóâàíí³ ëèøå Ì

1
-õîë³íîðåöåïòîð³â òà íà 16

% (Ð<0,05) � ïîð³âíÿíî ç ä³ºþ âåðàïàì³ëó.
Äåá³ò ïåïñèíó çà ïåðøó ãîäèíó áóâ íà 52
% íèæ÷èì â³ä çíà÷åíü ïîêàçíèê³â ó ãðóï³ ç
³çîëüîâàíèì âïëèâîì ãàñòðîöåï³íó ³ íà 49 % �
ïîð³âíÿíî ç ñàìîñò³éíèì áëîêóâàííÿì
L-êàëüö³ºâèõ êàíàë³â (ðèñ. 2). Íà 120-é
õâèëèí³ åêñïåðèìåíòó êîíöåíòðàö³ÿ ïåïñèíó
â îäåðæàíîìó ïåðôóçàò³ (25,38 ìêã/ìë ±

Êðîâîò³ê ñëèçîâî¿ îáîëîíêè øëóíêà

Ðèñ. 1. Äèíàì³êà êèñëîòîïðîäóêóþ÷î¿ (à) òà ïåïñèíîâèä³ëüíî¿ (á) ôóíêö³é øëóíêîâèõ çàëîç ïðè áëîêóâàíí³
Ì

1
-õîë³íîðåöåïòîð³â ³ L-êàëüö³ºâèõ êàíàë³â: 1 � ãàñòðîöåï³í, 2 � âåðàïàì³ë, 3 � ãàñòðîöåï³í ³ âåðàïàì³ë.

* P<0,05, ** P<0,01 ïîð³âíÿíî ç êîíòðîëåì (òóò ³ íà ðèñ. 2, 3)
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3,60 ìêã/ìë) îäíàêîâî â³äð³çíÿëàñÿ â³ä òàêî¿
ïðè áëîêóâàíí³ ëèøå L-êàëüö³ºâèõ  (24 %,
Ð<0,05) òà Ì

1
-õîë³íîðåöåïòîð³â ãàñòðîöå-

ï³íîì (24 %, Ð<0,05).
Ñàìîñò³éíå áëîêóâàííÿ ÿê Ì

1
-õîë³íîðå-

öåïòîð³â, òàê ³ L-êàëüö³ºâèõ êàíàë³â ïðèçâî-
äèëî äî çìåíøåííÿ øâèäêîñò³ êðîâîòîêó ó
ÑÎØ âíàñë³äîê âàçîäèëàòàö³¿. Ïîêàçíèêè
êðîâîòîêó ïðè ñï³ëüíîìó áëîêóâàíí³ ìàëè
ñâî¿ îñîáëèâîñò³ (ðèñ. 3). Íàéá³ëüø ñóòòºâå
¿õ çìåíøåííÿ ñïîñòåð³ãàëîñÿ íà 5-é õâèëè-
í³, êîëè øâèäê³ñòü êðîâîòîêó çìåíøèëàñÿ
íà 90 % (Ð<0,01) ïîð³âíÿíî ç êîíòðîëåì. Íà
30-é õâèëèí³ øâèäê³ñòü êðîâîòîêó ïîñòóïî-
âî â³äíîâèëàñÿ íà 22 % (Ð=0,006), à íà
60-é õâèëèí³ ñòàíîâèëà 60,2 % (Ð=0,001) â³ä
ñâîãî âèõ³äíîãî ð³âíÿ. Çíèæåííÿ øâèäêîñò³
êðîâîòîêó íà 5-é õâèëèí³ áóëî íà 56 %
á³ëüøèì, í³æ ïðè ä³¿ ãàñòðîöåï³íó òà íà 17 %
ïîð³âíÿíî ç ä³ºþ ëèøå âåðàïàì³ëó. Ïîä³áíà

çàêîíîì³ðí³ñòü ñïîñòåð³ãàëàñÿ äî ê³íöÿ
åêñïåðèìåíòó, ùî ñâ³ä÷èòü ïðî ð³çíèé
ìåõàí³çì âïëèâó âåðàïàì³ëó òà ãàñòðîöå-
ï³íó íà ïðîöåñè ì³êðîãåìîäèíàì³êè ó ÑÎØ.

Ïðè ïîð³âíÿíí³ äèíàì³êè ñåêðåö³¿ øëóí-
êîâèõ çàëîç ³ ïîêàçíèê³â øâèäêîñò³ êðîâîòî-
êó áóëî âèÿâëåíî, ùî íàéá³ëüø âèðàæåí³
çì³íè ì³êðîãåìîäèíàì³êè â³äáóâàþòüñÿ
âïðîäîâæ ïåðøèõ 5 õâ, òîä³ ÿê áëîêóâàííÿ
ñåêðåö³¿ êèñëîòè ïðîÿâëÿëîñÿ â ê³íö³ ïåðøî¿
ãîäèíè.

Ç³ñòàâëÿþ÷è îòðèìàí³ íàìè ðåçóëüòàòè
ç äàíèìè ë³òåðàòóðè, ñë³ä â³äì³òèòè, ùî â
ïîïåðåäí³õ äîñë³äæåííÿõ ïîêàçàíî ãàëüìó-
âàííÿ ãàñòðîöåï³íîì ñòèìóëüîâàíî¿ øëóíêî-
âî¿ ñåêðåö³¿ â äîñë³äàõ íà ñîáàêàõ [1] òà ó
ëþäåé, õâîðèõ íà âèðàçêîâó õâîðîáó øëóíêà
[26]. Çà öèõ óìîâ çìåíøåííÿ êèñëîòîâè-
ä³ëåííÿ ïîâ�ÿçóþòü ç áëîêóâàííÿì Ì

1
-õî-

ë³íîðåöåïòîð³â ãàñòðîöåï³íîì åíòåðîõðîìà-
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Ðèñ. 2. Äèíàì³êà äåá³òó ³îí³â âîäíþ (à) òà ïåïñèíó (á) ïðè áëîêóâàííÿ Ì
1
-õîë³íîðåöåïòîð³â ³ L-êàëüö³ºâèõ êàíàë³â

çà ïåðøó (²) òà äðóãó (²²) ãîäèíó: 1 � ãàñòðîöåï³í, 2 � âåðàïàì³ë, 3 � ãàñòðîöåï³í ³ âåðàïàì³ë
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ô³ííèõ êë³òèí ³ íåéðîí³â ìåòàñèìïàòè÷íî¿
íåðâîâî¿ ñèñòåìè, ùî ïðèçâîäèòü äî ïðèã-
í³÷åííÿ âèä³ëåííÿ ã³ñòàì³íó òà áëîêóâàííÿ ïå-
ðåäà÷³ íåðâîâèõ ³ìïóëüñ³â ïî íåéðîíàõ [6, 23].

Îòðèìàí³ íàìè ðåçóëüòàòè ùîäî áëîêó-
âàííÿ Ì

1
-õîë³íîðåöåïòîð³â ãàñòðîöåï³íîì

(3 ìã/êã) ñâ³ä÷àòü ïðî ¿õ íåçíà÷íó ðîëü ó
ðåãóëÿö³¿ áàçàëüíî¿ ñåêðåö³¿ êèñëîòè òà
ïåïñèíó øëóíêîâèìè çàëîçàìè. Öå ïîâ�ÿ-
çàíî ç âèñîêèì ð³âíåì áàçàëüíî¿ ñåêðåö³¿ ó
ùóð³â, ÿêà ï³äòðèìóºòüñÿ åíäîãåííèìè
ñòèìóëÿòîðàìè, òà íåçíà÷íèì ïðèãí³÷åí-
íÿì çà äîïîìîãîþ ãàñòðîöåï³íó åôåðåíòíî¿
³ìïóëüñàö³¿ áëóêàþ÷îãî íåðâà (23 %) [22].

Çäàòí³ñòü ãàñòðîöåï³íó çì³íþâàòè
øâèäê³ñòü êðîâîòîêó ó ÑÎØ äèñêóòóºòüñÿ.
Áëîêóâàííÿ Ì

1
-õîë³íîðåöåïòîð³â ó íàøèõ

äîñë³äæåííÿõ âèêëèêàëî ³ñòîòíå çìåíøåí-
íÿ öüîãî ïîêàçíèêà, ùî ñâ³ä÷èòü ïðî ¿õ
ó÷àñòü ó ðåàë³çàö³¿ ñóäèííî¿ â³äïîâ³ä³, ÿêà,
ìîæëèâî, ìîäóëþºòüñÿ íåéðîíàìè ìåòà-
ñèìïàòè÷íî¿ íåðâîâî¿ ñèñòåìè. Ï³ä´ðóíòÿì
äëÿ ïîÿñíåííÿ öèõ çì³í º äàí³ ùîäî ïðÿìî¿
õîë³íåðã³÷íî¿ ³ííåðâàö³¿ äð³áíèõ ñóäèí
ñëèçîâî¿ òà ï³äñëèçîâî¿ îáîëîíîê øëóíêà
[20, 27], ùî ïîâ�ÿçóþòü ç âàçîäèëàòàö³ºþ ó
ÑÎØ ïðè ââåäåíí³ ãàñòðîöåï³íó ó äîçàõ 5,
10, 20 ìã/ êã [13].

Çã³äíî ç íàøèìè ðåçóëüòàòàìè, ââåäåííÿ
âåðàïàì³ëó (1,25 ìã/êã) ïðèçâîäèëî äî

ïîì³ðíî íàðîñòàþ÷îãî ãàëüìóâàííÿ êèñëî-
òî- òà ïåïñèíîâèä³ëåííÿ áàçàëüíî¿ ñåêðåö³¿
ó ùóð³â. Ïîïåðåäí³ìè äîñë³äæåííÿìè in
vivo áóëî ïîêàçàíî çíèæåííÿ êèñëîòîâèä³-
ëåííÿ áàçàëüíî¿ ñåêðåö³¿  ó ùóð³â ï³ä
âïëèâîì í³ôåäèï³íó òà âåðàïàì³ëó [7]. Ó
äîñë³äàõ in vitro íà ³çîëüîâàíèõ ïàð³º-
òàëüíèõ êë³òèíàõ ìîðñüêèõ ñâèíîê ³ êðîë³â,
à òàêîæ íà ³çîëüîâàíèõ øëóíêîâèõ ìåìáðà-
íàõ ñâèíåé áëîêóâàííÿ êèñëîòîïðîäóêö³¿
ïðè ä³¿ âåðàïàì³ëó ïîâ�ÿçóþòü ç ïðèãí³-
÷åííÿì Í+, Ê+-ÀÒÔàçíî¿ àêòèâíîñò³ âíàñ-
ë³äîê âèñîêî¿ ë³ïîô³ëüíîñò³ âåðàïàì³ëó [8,
10, 19]. Â óìîâàõ ö³ë³ñíîãî îðãàí³çìó çìåí-
øåííÿ ñåêðåö³¿ øëóíêîâèõ çàëîç ïðè çàñòî-
ñóâàíí³ îñòàííüîãî ïîâ�ÿçàíî ç³ çìåíøåí-
íÿì âèä³ëåííÿ ã³ñòàì³íó ç åíòåðîõðîìà-
ô³ííèõ êë³òèí, íà ìåìáðàíàõ ÿêèõ ³äåíòè-
ô³êîâàí³ L- ³ N-êàëüö³ºâ³ êàíàëè [30], à òàêîæ
âíàñë³äîê áëîêóâàííÿ âèä³ëåííÿ àöåòèë-
õîë³íó ç ïîñòãàíãë³îíàðíèõ õîë³íåðã³÷íèõ
íåéðîí³â [21]. Áëîêóâàííÿ L-êàëüö³ºâèõ
êàíàë³â ïðèçâîäèëî äî õàðàêòåðíî¿ âàçîäè-
ëàòàö³¿ ñóäèí øëóíêà [5] òà çìåíøåííÿ
øâèäêîñò³ êðîâîòîêó ó ÑÎØ [16].

Ñï³ëüíå áëîêóâàííÿ Ì
1
-õîë³íîðåöåïòî-

ð³â ³ L-êàëüö³ºâèõ êàíàë³â õàðàêòåðèçóºòüñÿ
ïîñèëåííÿì ãàëüìóâàííÿ êèñëîòî- òà
ïåïñèíîâèä³ëüíî¿ ôóíêö³¿ øëóíêîâèõ çàëîç
òà ð³çêèì çíèæåííÿì øâèäêîñò³ êðîâîòîêó,

Ðèñ. 3. Äèíàì³êà øâèäêîñò³ êðîâîòîêó ó ñëèçîâ³é îáîëîíö³ øëóíêà ïðè áëîêóâàííÿ L-êàëüö³ºâèõ êàíàë³â ³
Ì

1
-õîë³íîðåöåïòîð³â: 1 � ãàñòðîöåï³í, 2 � âåðàïàì³ë, 3 � ãàñòðîöåï³í ³ âåðàïàì³ë
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îñîáëèâî âïðîäîâæ ïåðøèõ 5 õâ. Ïîñèëåííÿ
ãàëüìóâàííÿ êèñëîòîâèä³ëüíî¿ ôóíêö³¿
ïàð³ºòàëüíèõ êë³òèí, ìîæëèâî, ïîâ�ÿçàíî ç
îäíî÷àñíèì ïðèãí³÷åííÿì ïåðåäà÷³ çáóä-
æåííÿ â ãàíãë³îíàðíèõ íåéðîíàõ òà âèä³ëåí-
íÿì àöåòèëõîë³íó ç ïîñòãàíãë³îíàðíèõ
íåéðîí³â áëóêàþ÷îãî íåðâà.

Çìåíøåííÿ øâèäêîñò³ êðîâîòîêó çà öèõ
óìîâ ïîâ�ÿçàíî ç ñèíåðã³÷íèì áëîêóâàííÿì
Ì

1
-õîë³íîðåöåïòîð³â ³ L-êàëüö³ºâèõ êàíàë³â

ãëàäåíüêèõ ì�ÿç³â ñóäèí. Ñë³ä â³äçíà÷èòè,
ùî ñåêðåòîðíà ôóíêö³ÿ øëóíêîâèõ çàëîç ³
êðîâîò³ê ó ÑÎØ çì³íþþòüñÿ íåîäíîçíà÷íî:
íàðîñòàþ÷å ïîñèëåííÿ ãàëüìóâàííÿ âèä³-
ëåííÿ êèñëîòè âïðîäîâæ äîñë³äó ñóïðîâîä-
æóâàëîñÿ ã³ïåðåì³ºþ ó ÑÎØ, ùî ñâ³ä÷èòü
ïðî îñîáëèâîñò³ ðåãóëÿö³¿ ñåêðåö³¿ òà êðî-
âîòîêó Ì

1
-õîë³íîðåöåïòîðàìè òà L-êàëü-

ö³ºâèìè êàíàëàìè.
Îòðèìàí³ ðåçóëüòàòè ùîäî ñï³ëüíî¿ ä³¿

âåðàïàì³ëó òà ãàñòðîöåï³íó ç îäíîãî áîêó
ïîêàçóþòü çíà÷åííÿ òà âçàºìîâ³äíîñèíè
Ì

1
-õîë³íîðåöåïòîð³â ³ L-êàëüö³ºâèõ êàíàë³â

âíàñë³äîê øëóíêîâî¿ ñåêðåö³¿ òà êðîâîòîêó,
à ç ³íøîãî � äàþòü çìîãó ¿õ çàñòîñóâàòè â
êë³í³÷í³é ïðàêòèö³ äëÿ ñòèìóëÿö³¿ ãàñòðî-
ïðîòåêòèâíèõ ïðîöåñ³â ó ÑÎØ çà äîïîìî-
ãîþ ïîñèëåííÿ ³íã³áóâàííÿ ñåêðåö³¿ òà
çá³ëüøåííÿ øâèäêîñò³ êðîâîòîêó.

A. Sklyarov Y. Mandryk

GASTRIC  SECRETION  AND  MUCOSAL  BLOOD
FLOW  DURING  SIMULTANEOUS  INHIBITION
OF  M1-CHOLINERGIC  RECEPTORS  AND
L-ÑÀ2+-CHANNELS  IN ANAESTHETIZED  RATS

The gastric secretion and gastric mucosal blood flow (GMBF)
under simultaneous action of M

1
-cholinergic antagonist

gastrocepine (3 mg/kg i.v.) and L-Ñà2+-channels blocker
verapamile (1.25 mg/kg i.v.) were investigated in urethane-
anaesthetized rats. The stomach was perfused with saline, and
GMBF was measured by using hydrogen gas clearance tech-
nique. The acid production under combined action of both
blockers was lower by 57.3 % and 18.6 %, than in case of
separate action of gastrocepine and verapamile accordingly.
Pepsin concentration decreased by 32 %, which did not differ
from verapamile action alone. The above changes of gastric
secretion was accompanied by significant decrease of GMBF.
Inhibition of M

1
-cholinergic receptors by gastrocepine did not

show their key role in basal gastric secretion in rats, but they
exacerbate L-Ñà2+-channels blocker action. We conclude, that
enhance of acid output inhibition is related to the simulta-
neous depression of nervous impulses in ganglionic neurons
and acethylcholine release from parasympathetic postgangli-
onic neurons. Synchronous block of M

1
-cholinergic receptors

and L-Ñà2+-channels of smooth muscles stomach vessels
resulted in reducing of gastric mucosal blood flow.

Lviv National Medical University named after Danylo
Galytsky
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