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ααααα-ñóáîäèíè÷íèé ñêëàä í³êîòèíîâèõ õîë³íîðåöåïòîð³â
íåéðîí³â ï³äñëèçîâîãî ñïëåòåííÿ òîíêîãî êèøå÷íèêà
ìîðñüêî¿ ñâèíêè

Ñ ïîìîùüþ ìåòîäà ôèêñàöèè ïîòåíöèàëà patch-clamp â êîíôèãóðàöèè «öåëàÿ êëåòêà» áûë
èññëåäîâàí α-ñóáúåäèíè÷íûé ñîñòàâ ôóíêöèîíàëüíûõ íèêîòèíîâûõ õîëèíîðåöåïòîðîâ
íåéðîíîâ ïîäñëèçèñòîãî ñïëåòåíèÿ òîíêîãî êèøå÷íèêà ìîðñêîé ñâèíêè. Â êà÷åñòâå
ñïåöèôè÷åñêèõ áëîêàòîðîâ ìåìáðàííûõ òîêîâ, âûçâàííûõ àïïëèêàöèåé àöåòèëõîëèíà,
èñïîëüçîâàëèñü àíòèòåëà, èììóíîðåàêòèâíûå ê îïðåäåëåííûì íàðóæíûì ó÷àñòêàì êàæäîé
èç èññëåäóåìûõ ñóáúåäèíèö. α3- è α5-ñïåöèôè÷åñêèå àíòèòåëà ïðè íåçàâèñèìîì äîáàâëåíèè â
ïåðôóçèðóþùèé ðàñòâîð âûçûâàëè èçìåíåíèå òîêà îòâåòà íåéðîíà íà àöåòèëõîëèí íà 60±1,56
è 65%±1,62% ñîîòâåòñòâåííî. Ïîñëåäîâàòåëüíàÿ àïïëèêàöèÿ α5-ñïåöèôè÷åñêèõ àíòèòåë íà
ôîíå äåéñòâèÿ α3-ñïåöèôè÷åñêèõ àíòèòåë íå ïðèâîäèëà ê áîëüøåìó óãíåòåíèþ îòâåòà íåéðîíà
íà àãîíèñò. α7-ñïåöèôè÷åñêèå àíòèòåëà â ïåðôóçèðóþùåì ðàñòâîðå ó 80% èññëåäóåìûõ
íåéðîíîâ âûçûâàëè óìåíüøåíèå àìïëèòóäû àöåòèëõîëèíîâîãî òîêà íà 24%±1,51%, ó 20%
íåéðîíîâ � íà 67%±1,5%. Äîáàâëåíèå α4-ñïåöèôè÷åñêèõ àíòèòåë âî âíåêëåòî÷íûé ðàñòâîð íå
ïðèâîäèëî ê äîñòîâåðíîìó èçìåíåíèþ îòâåòîâ íåéðîíîâ íà àöåòèëõîëèí. Âî âñåõ ñëó÷àÿõ
äîáàâëåíèå àòðîïèíà â êîíöåíòðàöèè 1 . 10-6 ìîëü/ë íå âûçûâàëî äîñòîâåðíûõ èçìåíåíèé
àìïëèòóäû è êèíåòèêè âûçâàííîãî àöåòèëõîëèíîâîãî òîêà, à äîáàâëåíèå áåíçîãåêñîíèÿ â
êîíöåíòðàöèè 1 . 10-4 ìîëü/ë ïîëíîñòüþ áëîêèðîâàëî îòâåò íåéðîíà íà àïïëèêàöèþ
àöåòèëõîëèíà, ÷òî ñâèäåòåëüñòâîâàëî îá ó÷àñòèè â ôîðìèðîâàíèè îòâåòà èñêëþ÷èòåëüíî
íèêîòèíîâûõ õîëèíîðåöåïòîðîâ. Ïîëó÷åííûå ðåçóëüòàòû ñâèäåòåëüñòâóþò î òîì, ÷òî â
ôîðìèðîâàíèè îòâåòà íà àöåòèëõîëèí íåéðîíîâ ïîäñëèçèñòîãî ñïëåòåíèÿ òîíêîãî êèøå÷íèêà
ìîðñêîé ñâèíêè ïðèíèìàþò ó÷àñòèå α3-, α5 è α7-ñîäåðæàùèå õîëèíîðåöåïòîðû. α3- è
α5-ñóáúåäèíèöû àññîöèèðîâàíû â ñîñòàâå îäíèõ ðåöåïòîðîâ, êîòîðûå â áîëüøèíñòâå íåéðîíîâ
îïîñðåäóþò îñíîâíóþ ÷àñòü îòâåòîâ êëåòêè íà äåéñòâèå àãîíèñòà. Îäíàêî ñóùåñòâóþò
íåéðîíû, ó êîòîðûõ îñíîâíóþ ðîëü â ôîðìèðîâàíèè îòâåòà èãðàþò α7-ñîäåðæàùèå
íèêîòèíîâûå õîëèíîðåöåïòîðû.

ÂÑÒÓÏ

Í³êîòèíîâ³ õîë³íîðåöåïòîðè � òèïîâ³ ïðåä-
ñòàâíèêè êëàñó ³îíîòðîïíèõ ðåöåïòîð³â,
àêòèâàö³ÿ ÿêèõ ïðèçâîäèòü äî øâèäêîãî
â³äêðèòòÿ âëàñíîãî ³îííîãî êàíàëó òà âè-
íèêíåííÿ òðàíñìåìáðàííîãî åëåêòðè÷íîãî
ñòðóìó. Âîíè øèðîêî ðîçïîâñþäæåí³ â
îðãàí³çì³ ëþäèíè òà òâàðèí, ÿê òî: êë³òèíè
ïîïåðå÷íî-ñìóãàñòèõ ì�ÿç³â, íåéðîíè âñ³õ
â³ää³ë³â öåíòðàëüíî¿ íåðâîâî¿ ñèñòåìè,
íåéðîíè ñèìïàòè÷íèõ ³ ïàðàñèìïàòè÷íèõ
ãàíãë³¿â òîùî. Â³äïîâ³äíî ³ñíóº áåçë³÷

ôóíêö³é, â ðåãóëÿö³¿ ÿêèõ âîíè áåðóòü
ó÷àñòü. Íèí³ â³äîìî, ùî ïîðóøåííÿ â ¿õ
ñòðóêòóð³ òà ôóíêö³ÿõ ìîæóòü âèêëèêàòè
òàê³ õâîðîáè, ÿê åï³ëåïñ³ÿ, ì³àñòåí³ÿ, øèçî-
ôðåí³ÿ, õâîðîáà Àëüöãåéìåðà òîùî [10,
15]. Óñå öå ðîáèòü äîñë³äæåííÿ í³êîòèíîâèõ
õîë³íîðåöåïòîð³â ñâîº÷àñíèìè ³ âàæëèâèìè
äëÿ ðîçóì³ííÿ ³íòåãðàòèâíî¿ ä³ÿëüíîñò³
íåéðîí³â.

Ñòðóêòóðà í³êîòèíîâîãî õîë³íîðåöåï-
òîðà ÿâëÿº ñîáîþ ïåíòàìåð, ÿêèé ìàº ó
ñâîºìó ñêëàä³ 5 ñóáîäèíèöü, ùî ôîðìóþòü
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α-Ñóáîäèíè÷íèé ñêëàä í³êîòèíîâèõ õîë³íîðåöåïòîð³â

ì³ñöå çâ�ÿçóâàííÿ àöåòèëõîë³íó òà ³îííèé
êàíàë ó öåíòð³ ðåöåïòîðà. Ïðî íåéðîíàëü-
íèé í³êîòèíîâèé õîë³íîðåöåïòîð â³äîìî, ùî
â³í ñêëàäàºòüñÿ ç 9 âèä³â α-ñóáîäèíèöü
(α2�α10) òà 3 âèä³â β-ñóáîäèíèöü (β2�β4),
ÿê³ ó ð³çíèõ êîìá³íàö³ÿõ ìîæóòü âõîäèòè äî
éîãî ñêëàäó [9]. Ñóáîäèíè÷íèé ñêëàä ìàº
âèäîâó òà àíàòîì³÷íó ñïåöèô³êó. Í³êîòèíîâ³
ðåöåïòîðè àâòîíîìíèõ ãàíãë³¿â, ÿê â³äîìî,
ìîæóòü ìàòè ó ñâîºìó ñêëàä³ êîìá³íàö³¿ ç
α3-, α4, α5, α7, β2 òà β4-ñóáîäèíèöü [9�11].

Ó òîé ÷àñ ÿê äîñèòü øèðîêî äîñë³ä-
æóþòüñÿ õîë³íîðåöåïòîðè íåéðîí³â öåíò-
ðàëüíî¿ íåðâîâî¿ ñèñòåìè òà ñèìïàòè÷íèõ
ãàíãë³¿â, íåéðîíàì åíòåðàëüíèõ ñïëåò³íü
ïðèä³ëÿºòüñÿ äîñèòü ìàëî óâàãè, ùî, â ïåð-
øó ÷åðãó, ïîâ�ÿçàíî ç á³ëüøîþ ñêëàäí³ñòþ
âèä³ëåííÿ ïðåïàðàò³â [2, 3].

Ìåòîþ íàøî¿ ðîáîòè áóëî âñòàíîâëåííÿ
α-ñóáîäèíè÷íîãî ñêëàäó ôóíêö³îíàëüíèõ
í³êîòèíîâèõ õîë³íîðåöåïòîð³â íåéðîí³â
ï³äñëèçîâîãî ñïëåòåííÿ òîíêîãî êèøå÷íèêà
íà ïðèêëàä³ ìîðñüêî¿ ñâèíêè çà äîïîìîãîþ
åëåêòðîô³ç³îëîã³÷íèõ ìåòîä³â.

ÌÅÒÎÄÈÊÀ

Äîñë³äè ïðîâîäèëè íà äèñîö³éîâàíèõ
íåéðîíàõ ï³äñëèçîâîãî ñïëåòåííÿ òîíêîãî
êèøå÷íèêà ìîðñüêî¿ ñâèíêè çà äîïîìîãîþ
ìåòîäà ô³êñàö³¿ ïîòåíö³àëó patch-clamp ó
êîíô³ãóðàö³¿ �ö³ëà êë³òèíà� [7]. Äëÿ ç�ÿñó-
âàííÿ ñóáîäèíè÷íîãî ñêëàäó í³êîòèíîâèõ
õîë³íîðåöåïòîð³â âèêîðèñòîâóâàëè ìîíîê-
ëîíàëüí³ ìèøèí³ àíòèò³ëà, ñïåöèô³÷í³ äî α3-
òà α5-ñóáîäèíèöü ðåöåïòîðà, òà ïîë³êëî-
íàëüí³ êðîëÿ÷³ àíòèò³ëà, ñïåöèô³÷í³ äî α4-
³ α7-ñóáîäèíèöü. Ñèíòåç òà î÷èùåííÿ
àíòèò³ë ïðîâîäèëè çà ìåòîäîì, îïèñàíèì
ðàí³øå [17, 18]. Ïîë³ïåïòèäí³ ôðàãìåíòè
êîæíî¿ ç äîñë³äæóâàíèõ ñóáîäèíèöü, ïðîòè
ÿêèõ áóëè ñèíòåçîâàí³ àíòèò³ëà, çíàõîäÿòüñÿ
íà çîâí³øíüîêë³òèíí³é ÷àñòèí³ ðåöåïòîðà
ïîáëèçó àãîí³ñòçâ�ÿçóâàëüíîãî öåíòðó. Çàâäÿ-
êè öüîìó â³äïîâ³äí³ àíòèò³ëà âèêîðèñòî-
âóâàëè ÿê ñïåöèô³÷í³ êîíêóðåíòí³ áëîêàòîðè.

Äëÿ äîñë³ä³â áðàëè ìîðñüêèõ ñâèíîê
ìàñîþ 200�300 ã íåçàëåæíî â³ä ñòàò³.
Òâàðèí äåêàï³òóâàëè ïðè íåãëèáîêîìó
íàðêîç³. Âèä³ëåííÿ òà ï³äãîòîâêó íåéðîí³â
ï³äñëèçîâîãî ñïëåòåííÿ òîíêîãî êèøå÷íèêà
ïðîâîäèëè çà ìåòîäîì, îïèñàíèì ðàí³øå [5,
8]. Âñ³ äîñë³äè ïðîâîäèëè ïðè 18�24 0Ñ.
Âèêëèêàí³ òðàíñìåìáðàíí³ ñòðóìè ðåºñò-
ðóâàëè ïðè ô³êñàö³¿ ìåìáðàííîãî ïîòåíö³àëó
íà ð³âí³ �50ìÂ. Äëÿ çîâí³øíüîêë³òèííî¿
ïåðôóç³¿ âèêîðèñòîâóâàëè íàñòóïíèé ðîç÷èí
(x10-3 ìîëü/ë): NaCl � 164, KÑl � 4, MgCl

2  
� 1,

CaCl
2 
� 1, MOPS (3-[N-morpholino]propanol-

sulfonic acid) � 5, ãëþêîçà � 11; ðÍ 7,4.
Ðatch-ì³êðîï³ïåòêè çàïîâíþâàëè âíóòð³ø-
íüîêë³òèííèì ðîç÷èíîì íàñòóïíîãî ñêëàäó
(x10-3 ìîëü/ë): ãëþêîíàò êàë³þ � 144; KCl �
20, NaCl � 5; MgCl

2
 � 1; CaCl

2 
� 1; EGTA �

11; HEPES � 5; ðÍ 7,4. Àïë³êàö³þ àãîí³ñòà,
òðèâàë³ñòþ 2,5 ñ, ó êîíòðîë³ (íîðìàëüíèé
çîâí³øíüîêë³òèííèé ðîç÷èí) ÷è íà ôîí³ ä³¿
àíòèò³ë ïðîâîäèëè çà äîïîìîãîþ ³îíîôî-
ðåçó ÷åðåç ì³êðîåëåêòðîä, çàïîâíåíèé
ðîç÷èíîì àöåòèëõîë³íõëîðèäó â êîíöåíò-
ðàö³¿ 1ìîëü/ë ç ³íòåðâàëîì ó 2 õâ. Öüîãî
÷àñó áóëî äîñòàòíüî äëÿ âèõîäó ðåöåïòîð³â
ç³ ñòàíó äåñåíñèòèçàö³¿. Àïë³êàö³þ áëîêà-
òîð³â, òðèâàë³ñòþ 12�16 õâ, ïðîâîäèëè ÷å-
ðåç ïåðôóç³þ ç íîðìàëüíèì çîâí³øíüî-
êë³òèííèì ðîç÷èíîì. ×àñ àïë³êàö³¿ îáìåæó-
âàâñÿ äîñÿãíåííÿì ìàêñèìàëüíî¿ ä³¿ àíòè-
ò³ë, ïðî ùî ãîâîðèëà ñòàá³ë³çàö³ÿ àìïë³òóäè
â³äïîâ³ä³ êë³òèíè.

ÐÅÇÓËÜÒÀÒÈ

Äîñë³äè ç àòðîï³íîì òà áåíçîãåêñîí³ºì. Íà
ïåðøîìó åòàï³ òðåáà áóëî âñòàíîâèòè, ÿê³
òèïè ðåöåïòîð³â áóäóòü áðàòè ó÷àñòü ó
â³äïîâ³ä³ íåéðîíà íà ââåäåííÿ àöåòèëõîë³íó.
Öå áóëî ïåðåâ³ðåíî çà äîïîìîãîþ ñïåöè-
ô³÷íîãî áëîêàòîðà ìóñêàðèíîâèõ ðåöåï-
òîð³â àòðîï³íó òà ñïåöèô³÷íîãî áëîêàòîðà
í³êîòèíîâèõ ðåöåïòîð³â áåíçîãåêñîí³þ.

Äîäàâàííÿ ó ïåðôóçóþ÷èé ðîç÷èí àòðî-
ï³íó â êîíöåòðàö³¿ 1 . 10-6 ìîëü/ë íå âèÿâèëî
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äîñòîâ³ðíèõ çì³í àìïë³òóäè òà ê³íåòèêè
âèêëèêàíîãî àöåòèëõîë³íîâîãî ñòðóìó.
Áåíçîãåêñîí³é ó êîíöåíòðàö³¿ 1 . 10-4 ìîëü/ë
ïðè äîäàâàíí³ ó çîâí³øíüîêë³òèííèé ðîç÷èí
ïîâí³ñòþ áëîêóâàâ â³äïîâ³ä³ êë³òèíè íà
àïë³êàö³þ àöåòèëõîë³íó. Öå äîçâîëèëî íàì
ñòâåðäæóâàòè, ùî ó ôîðìóâàíí³ ñòðóì³â
â³äïîâ³ä³ íåéðîí³â íà àöåòèëõîë³í ó äàí³é
ïîñòàíîâö³ åêñïåðèìåíòó áåðóòü ó÷àñòü
âèêëþ÷íî í³êîòèíîâ³ õîë³íîðåöåïòîðè.

Äîñë³äè ç àíòèò³ëàìè. Ïîë³ïåïòèäí³
ôðàãìåíòè êîæíî¿ ç äîñë³äæóâàíèõ ñóáîäè-
íèöü, ïðîòè ÿêèõ áóëè îòðèìàí³ àíòèò³ëà,
çíàõîäÿòüñÿ íà çîâí³øíüîêë³òèíí³é ÷àñòèí³
ðåöåïòîðà ïîáëèçó àãîí³ñòçâ�ÿçóâàëüíîãî
öåíòðó. Çàâäÿêè öüîìó â³äïoâ³äí³ àíòèò³ëà
êîíêóðåíòíî áëîêóâàëè ìåìáðàíí³ ñòðóìè,
âèêëèêàí³ àïë³êàö³ºþ àöåòèëõîë³íó â íåéðî-
íàõ âåðõíüîãî øèéíîãî òà ³íòðàêàðä³àëü-
íîão ãàíãë³¿â ùóð³â [13, 27] òà ñèíàïòè÷i
ñòðóìè â íåéðîíàõ íèæíüîãî áðèæîâîãî
ãàíãë³ÿ ìîðñüêî¿ ñâèíêè [10]. Âñ³ àíòèò³ëà

âèêîðèñòîâóâàëè â êîíöåíòðàö³¿ 4 . 10-2 ã/ë.
¯¿ ï³äâèùåííÿ äî 5 . 10-2 ã/ë íå çá³ëüøóâàëî
åôåêòó ¿õ ä³¿, òîìó òàêà êîíöåíòðàö³ÿ áóëà
âèçíà÷åíà ÿê äîñòàòíÿ òà íàñè÷óþ÷à.

Óñüîãî áóëî äîñë³äæåíî 25 íåéðîí³â
ï³äñëèçîâîãî ñïëåòåííÿ òîíêîãî êèøå÷íèêà
ìîðñüêî¿ ñâèíêè. Îñê³ëüêè ä³ÿ àíòèò³ë áóëà
çâè÷àéíî íåçâîðîòíà, äîñë³äè ïðîâîäèëè
ò³ëüêè íà îäíîìó íåéðîí³ ç êîæíîãî ïðåïà-
ðàòà.

Ä³þ α3-ñïåöèô³÷íèõ àíòèò³ë áóëî äîñ-
ë³äæåíî íà 5 íåéðîíàõ. Äîäàâàííÿ öèõ
àíòèò³ë ó ïåðôóçóþ÷èé ðîç÷èí ïðèãí³÷óâàëî
àìïë³òóäè àöåòèëõîë³íâèêëèêàíèõ ñòðóì³â
íà 60%±1,56% (n=5) ïîð³âíÿíî ç êîíòðîëü-
íèì çíà÷åííÿì (ðèñ. 1,à). Ïîä³áíèé åôåêò
ñïîñòåð³ãàëè ³ ïðè ä³¿ α5-ñïåöèô³÷íèõ àíòè-
ò³ë. ̄ õ äîäàâàííÿ äî ïåðôóçóþ÷îãî ðîç÷èíó
âèêëèêàëî çìåíøåííÿ àìïë³òóäè âèêëè-
êàíèõ ñòðóì³â íà 65%±1,62% (n=5) ïîð³â-
íÿíî ç êîíòðîëåì (äèâ.ðèñ. 1,á). Íà 3
íåéðîíàõ áóëî ïåðåâ³ðåíî ñóì³ñíó ä³þ α3-

Ðèñ. 1. Åôåêò ä³¿ àíòèò³ëà, ³ìóíîñïåöèô³÷íîãî äî α3-ñóáîäèíèö³ (a), α5-ñóáîäèíèö³ (á) òà α4-ñóáîäèíèö³ (â)
í³êîòèíîâîãî õîë³íîðåöåïòîðà, íà àöåòèëõîë³íâèêëèêàí³ ñòðóìè. Òóò ³ íà ðèñ. 2: ô³êñàö³ÿ ïîòåíö³àëó �50ìÂ
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α-Ñóáîäèíè÷íèé ñêëàä í³êîòèíîâèõ õîë³íîðåöåïòîð³â

³ α5-ñïåöèô³÷íèõ àíòèò³ë. Äîäàâàííÿ α5-
ñïåöèô³÷íèõ àíòèò³ë ó ïåðôóçóþ÷èé ðîç÷èí,
ÿêèé óæå ì³ñòèâ α3-ñïåöèô³÷í³ àíòèò³ëà, íå
ïðèçâîäèëî äî ïîäàëüøîãî äîñòîâ³ðíîãî
çìåíøåííÿ àìïë³òóäè àöåòèëõîë³íîâîãî
ñòðóìó.

α4-ñïåöèô³÷í³ àíòèò³ëà, ä³ÿ ÿêèõ áóëà
äîñë³äæåíà íà 5 íåéðîíàõ, ïðè äîäàâàíí³ ó
çîâí³øíüîêë³òèííèé ðîç÷èí íå ïðèçâîäèëè
äî çì³í ïîêàçíèê³â âèêëèêàíèõ àöåòèëõî-
ë³íîâèõ ñòðóì³â (äèâ.ðèñ. 1,â).

Ä³ÿ α7-ñïåöèô³÷íèõ àíòèò³ë íà òðàíñ-
ìåìáðàííèé ñòðóì, âèêëèêàíèé àïë³êàö³ºþ
àãîí³ñòà, áóëà ð³çíîþ äëÿ ð³çíèõ íåéðîí³â
(ðèñ.2). Ó 8 ç 10 äîñë³äæåíèõ íåéðîí³â α7-
ñïåöèô³÷í³ àíòèò³ëà âèêëèêàëè çìåíøåííÿ
àìïë³òóäè â³äïîâ³ä³ íà àöåòèëõîë³í íà
24%±1,51% ïîð³âíÿíî ç êîíòðîëåì. Ó 2 ç
10 äîñë³äæåíèõ êë³òèí ö³ àíòèò³ëà ïðèçâî-
äèëè äî ïðèãí³÷åííÿ àìïë³òóäè àöåòèëõî-
ë³íîâèõ ñòðóì³â íà 67%±1,5% â³ä êîíòðîëü-
íîãî çíà÷åííÿ.

ÎÁÃÎÂÎÐÅÍÍß

Ïðè äàí³é ïîñòàíîâö³ åêñïåðèìåíòó ó
âíóòð³øíüîêë³òèííèé ðîç÷èí, ÿêèì çàïîâ-
íþâàëè patch-ï³ïåòêè, íå áóëè äîäàí³ áóäü-

ÿê³ ðå÷îâèíè, ÿê³ ìîãëè á â³ä³ãðàâàòè ðîëü
âòîðèííèõ ïîñåðåäíèê³â. Îñê³ëüêè îá�ºì
patch-ï³ïåòêè çíà÷íî á³ëüøèé çà îá�ºì
êë³òèíè, òî âïðîäîâæ äåê³ëüêîõ ïåðøèõ
õâèëèí ï³ñëÿ ïðîðèâàííÿ ìåìáðàíè íåéðîíà
éîãî âíóòð³øíº ñåðåäîâèùå ïîâèííî ïîâí³ñ-
òþ çàì³íèòèñÿ íà ðîç÷èí, ÿêèì çàïîâíåíà
ï³ïåòêà. Â³äñóòí³ñòü ó íüîìó âòîðèííèõ
ïîñåðåäíèê³â ïîâèííà âèêëþ÷àòè â³äïîâ³äü
ìóñêàðèíîâèõ ðåöåïòîð³â íà àöåòèëõîë³í,
ÿê³, íà â³äì³íó â³ä í³êîòèíîâèõ, º ìåòàáî-
òðîïíèìè. Òå, ùî àòðîï³í íå âèÿâëÿâ æîä-
íîãî âïëèâó íà äîñë³äæóâàí³ ñòðóìè íåéðî-
í³â ï³äñëèçîâîãî ñïëåòåííÿ, à áåíçîãåêñîí³é
ó êîíöåíòðàö³¿ 1.10-4 ìîëü/ë ïîâí³ñòþ ¿õ
áëîêóâàâ, ï³äòâåðäæóº ó÷àñòü ó ôîðìóâàíí³
öèõ ñòðóì³â âèêëþ÷íî í³êîòèíîâèõ õîë³íî-
ðåöåïòîð³â.

ßê âèäíî ç íàøèõ ðåçóëüòàò³â, íà äîñ-
ë³äæåíèõ íåéðîíàõ ï³äñëèçîâîãî ñïëåòåííÿ
òîíêîãî êèøå÷íèêà ìîðñüêî¿ ñâèíêè íàÿâí³
í³êîòèíîâ³ õîë³íîðåöåïòîðè, ùî ìàþòü ó
ñâîºìó ñêëàä³ α3-, α5 òà α7-ñóáîäèíèö³,
àëå â³äñóòí³ ôóíêö³îíàëüí³ ðåöåïòîðè ç α4-
ñóáîäèíèöåþ. Öå äîáðå óçãîäæóºòüñÿ ç
îòðèìàíèìè íàìè ðàí³øå äàíèìè ³ìóíî-
öèòîõ³ì³÷íèõ äîñë³äæåíü [6], à òàêîæ ç
çàãàëüíîïðèéíÿòèì ïîëîæåííÿì, ùî åêñï-

Ðèñ. 2. Åôåêò ä³¿ àíòèò³ëà, ³ìóíîñïåöèô³÷íîãî äî α7-ñóáîäèíèö³ í³êîòèíîâîãî õîë³íîðåöåïòîðà, íà àöåòèë-
õîë³íâèêëèêàí³ ñòðóìè  íèçüêî÷óòëèâîãî (à) òà âèñîêî÷óòëèâîãî (á) äî ä³¿ α7-ñïåöèô³÷íèõ àíòèò³ë íåéðîíà
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ðåñ³ÿ α4-âì³ñíèõ õîë³íîðåöåïòîð³â ïðè-
òàìàííà íåéðîíàì öåíòðàëüíî¿, à íå ïåðè-
ôåðè÷íî¿ íåðâîâî¿ ñèñòåìè. α3-âì³ñí³
õîë³íîðåöåïòîðè, íàâïàêè, íàéá³ëüøå âëàñ-
òèâ³ íåéðîíàì àâòîíîìíèõ ãàíãë³¿â [9].

Â³äîìî, ùî α5-ñóáîäèíèöÿ ôîðìóº
ôóíêö³îíàëüí³ ðåöåïòîðè ëèøå â êîìá³íàö³¿
ç α3- ÷è α4-ñóáîäèíèöÿìè [11, 14]. α4-
ñïåöèô³÷í³ àíòèò³ëà íå âèÿâèëè äîñòîâ³ð-
íîãî âïëèâó íà â³äïîâ³äü äîñë³äæóâàíèõ
íåéðîí³â íà ä³þ àãîí³ñòà. Âîäíî÷àñ ñòóï³íü
áëîêóâàííÿ âèêëèêàíèõ àöåòèëõîë³íîâèõ
ñòðóì³â α3- òà α5-ñïåöèô³÷íèìè àíòèò³ëà-
ìè áóëà ïðèáëèçíî îäíàêîâîþ. Âèõîäÿ÷è ç
öüîãî, ìè ïðèïóñòèëè, ùî α5-ñóáîäèíèöÿ â
äàíèõ íåéðîíàõ àñîö³éîâàíà ó ñêëàä³ îäíèõ
ðåöåïòîð³â ñàìå ç α3-ñóáîäèíèöåþ. Ðå-
çóëüòàòè ñóì³ñíî¿ ä³¿ α3- òà α5-ñïåöèô³÷íèõ
àíòèò³ë, â ÿêèõ α5-ñïåöèô³÷í³ àíòèò³ëà íå
âèêëèêàþòü ïîäàëüøîãî çìåíøåííÿ àìïë³-
òóäè âèêëèêàíèõ ñòðóì³â, ùî âæå çàáëî-
êîâàí³ α3-ñïåöèô³÷íèìè àíòèò³ëàìè, ï³ä-
òâåðäæóþòü öåé ôàêò.

Íàÿâí³ñòü α7-âì³ñíèõ í³êîòèíîâèõ õîë³-
íîðåöåïòîð³â ó åíòåðàëüí³é íåðâîâ³é ñèñ-
òåì³ äîâãèé ÷àñ áóëà íå ç�ÿñîâàíà. Çà äà-
íèìè Zhou òà Galligan [19] áóíãàðîòîêñèí
íå âèÿâëÿº áëîêóþ÷îãî âïëèâó íà ì³åíòå-
ðàëüí³ íåéðîíè, òîáòî íà íèõ â³äñóòí³
ðåöåïòîðè ç α7-ñóáîäèíèöåþ. Òå æ ñàìå
áóëî ïîêàçàíî äëÿ íåéðîí³â ï³äøëóíêóâî¿
çàëîçè [16]. Îäíàê Kirchgessner òà Liu [8]
âèÿâèëè α7-ñïåöèô³÷íå çâ�ÿçóâàííÿ àíòèò³ë
íà íåéðîíàõ ³ ì³åíòåðàëüíîãî, ³ ï³äñëèçîâîãî
ñïëåòåíü. Ìè òàêîæ ñïîòåð³ãàëè ³ìóíîöè-
òîõ³ì³÷íå çàáàðâëåííÿ íåéðîí³â ï³äñëèçî-
âîãî ñïëåòåííÿ α7-ñïåöèô³÷íèìè àíòèò³ëà-
ìè [6]. Ðåçóëüòàòè, ïðåäñòàâëåí³ â äàí³é
ðîáîò³, ñâ³ä÷àòü ïðî íàÿâí³ñòü íà íåéðîíàõ
ï³äñëèçîâîãî ñïëåòåííÿ ôóíêö³îíàëüíèõ
α7-âì³ñíèõ õîë³íîðåöåïòîð³â. Êð³ì òîãî,
íàìè âèÿâëåíà íåîäíîð³äí³ñòü öèõ íåéðîí³â
çà ê³ëüê³ñíèì âíåñêîì α7-âì³ñíèõ ðåöåï-
òîð³â ó â³äïîâ³äü íà ä³þ àãîí³ñòà. Â á³ëü-
øîñò³ äîñë³äæåíèõ êë³òèí ÷àñòêà α7-
âì³ñíèõ õîë³íîðåöåïòîð³â ó çàãàëüí³é

â³äïîâ³ä³ íåéðîíà íà àöåòèëõîë³í äîñèòü
íåçíà÷íà ïîð³âíÿíî ç α3- òà α5-âì³ñíèìè
ðåöåïòîðàìè. Àëå áëèçüêî ó 20 % êë³òèí
âèêëèêàíèé àöåòèëõîë³íîâèé ñòðóì ìàéæå
íà 70 % áëîêóâàâñÿ α7-ñïåöèô³÷íèìè àíòè-
ò³ëàìè, ùî ñâ³ä÷èòü ïðî ïðîâ³äíó ó÷àñòü ó
éîãî ôîðìóâàíí³ ñàìå α7-õîë³íîðåöåïòîð³â.
Ö³ ðåçóëüòàòè óçãîäæóþòüñÿ ç äàíèìè,
îòðèìàíèìè ðàí³øå â íàøîìó â³ää³ë³ çà
äîïîìîãîþ âèñîêîñïåöèô³÷íîãî áëîêàòîðà
α7-õîë³íîðåöåïòîð³â ìåòèë³êàêîí³òèíó [6].

Îòæå, îäåðæàí³ ðåçóëüòàòè äîçâîëÿþòü
çðîáèòè âèñíîâîê, ùî íåéðîíè ï³äñëèçîâîãî
ñïëåòåííÿ òîíêîãî êèøå÷íèêà ìîðñüêî¿
ñâèíêè åêñïðåñóþòü α3-, α5 òà α7-ñóáîäè-
íèö³, ÿê³ âõîäÿòü äî ñêëàäó ôóíêö³îíàëüíèõ
í³êîòèíîâèõ õîë³íîðåöåïòîð³â. α3- òà α5-
ñóáîäèíèö³ àñîö³éîâàí³ ó ñêëàä³ îäíèõ
ðåöåïòîð³â, ÿê³ â á³ëüøîñò³ íåéðîí³â îïîñå-
ðåäêîâóþòü îñíîâíó ÷àñòèíó â³äïîâ³ä³
êë³òèíè íà àöåòèëõîë³í. Ïðîòå ³ñíóþòü
íåéðîíè, ó ÿêèõ ïðîâ³äíó ðîëü ó ôîðìóâàíí³
â³äïîâ³ä³ íà ä³þ àãîí³ñòà â³ä³ãðàþòü α7-
âì³ñí³ í³êîòèíîâ³ õîë³íîðåöåïòîðè. Öå, éìî-
â³ðíî, ñâ³ä÷èòü ïðî ôóíêö³îíàëüíó íåîäíî-
ð³äí³ñòü íåéðîí³â ó ìåæàõ îäíîãî ãàíãë³ÿ.

O.O. Grigorov, M.V. Skok, V.I. Skok

ALFA-SUBUNIT  COMPOSITION
OF  NEURONAL  NICOTINIC  ACETYLCHOLINE
RECEPTORS  IN  THE  SUBMUCOSAL PLEXUS
OF  THE  GUINEA-PIG

The α-subunit composition of nicotinic acetylcholine receptors
(nAChRs) in the submucosal plexus of the guinea-pig ileum
were studied using the whole-cell patch-clamp technique and
affinity-purified antibodies (Abs) against α3-, α4, α5 and α7-
subunits of nAChRs. The independent addition of anti-α3
and anti-α5 Abs to extracellular bath solution induced depres-
sion of the acetylcholine (ACh)-evoked currents by
60%±1,56% and 65%±1,62% correspondingly. Successive
application of anti-α5 Abs in the presence of anti-α3 Abs did
not have any additional blocking effect on ACh-evoked
currents. Anti-α7 Abs evoked depression of Ach-induced
currents by 24%±1,51%  in 80% of investigated neurons and
by 67%±1,5% in 20% of neurons. The addition of anti-α4
Abs to extracellular bath solution did not have effect on
membrane currents of the investigated neurons. Our data pro-
vide evidence of participation of α3-, α5 and α7-containing
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receptors in the response to ACh. α3- and α5-subunits are
associated in the same functional nAChRs that provide greater
part of response to ACh in the most of submucosal neurons.
However, in some neurones α7-containing nAChRs provide
greater part of response to agonist.

A.A.Bogomoletz  Institute of Physiology National Academy of
Sciences of Ukraine, Kiev
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