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ÓÄÊ 577.354.3

Í.Ì. ßöåíêî, Ò.Ø. Ö³íöàäçå, Í.Î. Ëîçîâà

Ñèíòåòè÷íèé àíàëîã êàíàá³íî¿ä³â WIN 55,212-2
çá³ëüøóº àìïë³òóäó ãë³öèíàêòèâîâàíèõ ñòðóì³â

Áîëüøèíñòâî ôàðìàêîëîãè÷åñêèõ åôôåêòîâ êàííàáèíîèäîâ îïîñðåäóåòñÿ àêòèâàöèåé ÑÂ1-
ðåöåïòîðîâ. Íàøè ðåçóëüòàòû ïîêàçûâàþò, ÷òî êàííàáèíîèäû ìîãóò íåïîñðåäñòâåííî
âîçäåéñòâîâàòü íà ðàáîòó òîðìîçíûõ ãëèöèíîâûõ ðåöåïòîðîâ. Ìû îáíàðóæèëè, ÷òî àãîíèñò
êàííàáèíîèäíûõ ðåöåïòîðîâ WIN 55,212-2 âûçûâàåò çíà÷èòåëüíîå óâåëè÷åíèå ïèêîâîé
àìïëèòóäû ãëèöèíàêòèâèðóåìûõ òîêîâ â ñâåæåèçîëèðîâàííûõ ïèðàìèäàëüíûõ íåéðîíàõ
ãèïïîêàìïà, ïðè ýòîì íå àêòèâèðóÿ êàííàáèíîèäíûå ðåöåïòîðû. Íàèáîëüøóþ ïîòåíöèàöèþ
ãëèöèíàêòèâèðóåìûõ òîêîâ ìû íàáëþäàëè ïðè ìàëûõ êîíöåíòðàöèÿõ ãëèöèíà; c åå óâåëè÷åíèåì
ýòîò ïîêàçàòåëü çíà÷èòåëüíî óìåíüøàëñÿ. Â äàííûõ óñëîâèÿõ WIN 55,212-2 óìåíüøàë âðåìÿ
àêòèâàöèè è äåñåíñèòèçàöèè âûçâàííûõ ãëèöèíîì õëîðíûõ òîêîâ. Òàêèå ýôôåêòû ïðîäîëæàëè
íàáëþäàòüñÿ â ïðèñóòñòâèè àíòàãîíèñòà ÑÂ1-ðåöåïòîðîâ AM251. Â èñïîëüçîâàííûõ
ýêñïåðèìåíòàëüíûõ óñëîâèÿõ äåéñòâèå êàííàáèíîèäà íà ãëèöèíîâûå ðåöåïòîðû ÿâëÿåòñÿ
ïðÿìûì, óêàçûâàÿ íà íîâûå âîçìîæíîñòè ïðèìåíåíèÿ ýòèõ âåùåñòâ â àíòèíîöèöåïöèè.

ÂÑÒÓÏ

Ó XIX ñòîð³÷÷³ êàíàá³íî¿äè øèðîêî âèêîðèñ-
òîâóâàëè ÿê çíåáîëþâàëüíèé çàñ³á. Âïëèâ
åíäîãåííèõ êàíàá³íî¿ä³â âèÿâëÿþòü íà ð³ç-
íèõ åòàïàõ ïðîõîäæåííÿ áîëüîâîãî ñèãíàëó:
â³ä ïåðèôåðè÷íèõ ñåíñîðíèõ íåéðîí³â äî
ñïèííîãî ìîçêó òà ñóïðàñï³íàëüíèõ öåíòð³â.

Ñèñòåìàòè÷íå âèêîðèñòàííÿ òåòðàã³ä-
ðîêàíàá³íîëó (ÒÃÊ) ³ ñèíòåòè÷íèõ êàíàá³-
íî¿ä³â ïðèçâîäèòü äî àíòèíîöèöåïö³¿ òà
àíòèã³ïåðàëüãåç³¿ â ð³çíèõ åêñïåðèìåíòàëü-
íèõ ìîäåëÿõ ãîñòðîãî áîëþ òà çàïàëåííÿ
íà òâàðèíàõ. Áóëî ïîêàçàíî, ùî êàíàá³íî¿äè
ïðèãí³÷óþòü åëåêòðîô³ç³îëîã³÷í³ â³äïîâ³ä³
íåéðîí³â ñïèííîãî ìîçêó íà ñòèìóëÿö³þ.
Êàíàá³íî¿äè é àíàíäàì³ä òàêîæ âèÿâëÿþòü
àíòèíîöèöåïòèâíó ä³þ â ìîäåëÿõ áîëþ ó
òâàðèí ï³ä ÷àñ çàïàëåííÿ ïðè áåçïîñåðåä-
íüîìó ââåäåíí³ ¿õ ó ñïèííèé ìîçîê, ñòîâáóð
ãîëîâíîãî ìîçêó àáî òàëàìóñ [23]. Äàí³ âèâ-
÷åííÿ ïîâåä³íêè äîñë³äíèõ òâàðèí âèÿâëÿþòü,
ùî êàíàá³íî¿äè çìåíøóþòü òåðì³÷íó òà
ìåõàí³÷íó àëîäèí³þ â ìîäåëÿõ íåéðîïàòè÷-
íîãî áîëþ ó ùóð³â [12].

Ðåçóëüòàòè, îòðèìàí³ íà ãåíåòè÷íî ìî-
äèô³êîâàíèõ ìèøàõ, íåéðîíè ìîçêó ÿêèõ íå
ìàëè ÑÂ1-ðåöåïòîð³â, ñâ³ä÷àòü ïðî òå, ùî
íå âñ³ àíòèíîöèöåïòèâí³ åôåêòè êàíàá³íî¿ä³â
îïîñåðåäêîâàí³ íèìè. Òàê, áóëî ïîêàçàíî
[6], ùî õî÷à àíòèíîöèöåïòèâíîãî âïëèâó
ÒÃÊ íà ìóòàíòíèõ òâàðèí íå áóëî, àíàí-
äàì³ä ïðîäîâæóâàâ ä³ÿòè ÿê àíàëüãåòèê ïðè
äîñë³äæåíí³ ïîâåä³íêè òâàðèíè ó òåñò³ íà
ãàðÿ÷ó ïëàñòèíó. Òîìó ïîøóê øëÿõ³â ä³¿
êàíàá³íî¿ä³â áåç àêòèâàö³¿ ¿õí³õ ðåöåïòîð³â
ìîæå ìàòè ïðàêòè÷íó çíà÷èì³ñòü, îñê³ëüêè
òåðàïåâòè÷íà ä³ÿ öèõ ðå÷îâèí íå áóäå ñóï-
ðîâîäæóâàòèñÿ íåáàæàíèìè íàðêîòè÷íèìè
åôåêòàìè.

Äîñë³äæåííÿ â öüîìó íàïðÿìêó ïîêà-
çàëè, ùî ïðèêëàäàííÿ ÒÃÊ âèêëèêàº ïðèãí³-
÷åííÿ ôóíêö³îíóâàííÿ ñåðîòîí³íîâèõ ðåöåï-
òîð³â òèïó 3 (5-HT

3
) íåçàëåæíî â³ä àêòèâà-

ö³¿ êàíàá³íî¿äíèõ ðåöåïòîð³â [2]. Àíàëîã³÷íî
àíàíäàì³ä ìîæå ïðèãí³÷óâàòè ôóíêö³îíó-
âàííÿ ù³ëèííèõ ç�ºäíàíü [24], ïîòåíö³àë-
êåðîâàíèõ êàëüö³ºâèõ êàíàë³â [22], ð³çíèõ
òèï³â êàë³ºâèõ êàíàë³â [20], 5-ÍÒ

3
-ðåöåï-
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òîð³â [9] ³ í³êîòèíîâèõ àöåòèëõîë³íîâèõ
ðåöåïòîð³â [21]. Íåùîäàâíî ìè ïîêàçàëè,
ùî êàíàá³íî¿äè ìîäóëþþòü ãë ³öèíàê-
òèâîâàí³ ñòðóìè, ÿê³ âèêëèêàëèñü ä³ºþ
ãë³öèíó â êîíöåíòðàö³¿  100 ìêìîëü/ë ³
á³ëüøå. Ìåòà ö³º¿ ðîáîòè � äîñë³äèòè âïëèâ
ñèíòåòè÷íîãî àíàëîãà êàíàá³íî¿ä³â  íà
ãë³öèíàêòèâîâàí³ ñòðóìè, êîòð³ âèíèêàëè ïðè
àïë³êàö³¿ íèçüêèõ êîíöåíòðàö³é ãë³öèíó.

ÌÅÒÎÄÈÊÀ

Äîñë³äè ïðîâåäåíî íà á³ëèõ ùóðàõ ë³í³¿
Â³ñòàð â³êîì 14�19 ä³á, ÿêèõ óòðèìóâàëè ó
â³âàð³¿ ²íñòèòóòó ô³ç³îëîã³¿ ³ì. Î. Î. Áîãî-
ìîëüöÿ  ÍÀÍ Óêðà ¿íè  íà  ñòàíäàðòí ³é
ëàáîðàòîðí³é ä³ºò³. Âèá³ð òâàðèí òàêîãî
â³êó ïîÿñíþºòüñÿ òèì, ùî äî öüîãî òåðì³íó
äèôåðåíö³àö³ÿ ï³ðàì³äàëüíèõ íåéðîí³â
ã ³ïîêàìïà  ïðàêòè÷íî  çàê ³í÷óºòüñÿ ,  à
ðîçâèòîê åëåìåíò³â ñïîëó÷íî¿ òêàíèíè íå
çàøêîäæóº ëåãê³é ôåðìåíòàòèâí³é îáðîáö³,
ùî âèêîðèñòîâóâàëàñü äëÿ ³çîëÿö³¿ ïîîäè-
íîêèõ íåéðîí³â.

Ï³ñëÿ äåêàï³òàö³¿  òâàðèíè ã³ïîêàìï
øâèäêî ïåðåíîñèëè äî ÷àøêè Ïåòð³ ç îõî-
ëîäæåíèì (+5îÑ) ðîç÷èíîì òàêîãî ñêëàäó
(ììîëü/ë): NaCl � 150, NaHCO

3
 � 26, KCl �

5, NaH
2
PO

4
 � 1,25, MgCl

2
 � 2, ãëþêîçà � 10.

Ðîç÷èí ïîñò³éíî íàñè÷óâàëè ãàçîâîþ ñó-
ì³øøþ Î

2 
(95 %) òà CO

2
 (5 %); ðÍ ï³äòðè-

ìóâàëè íà ð³âí³ 7,35�7,4. Ï³ñëÿ îõîëîä-
æåííÿ â óìîâàõ ïîñò³éíîãî çâîëîæåííÿ
ïîâåðõí³ ã³ïîêàìïà âèãîòîâëÿëè éîãî çð³çè
çàâòîâøêè 300�400 ìêì, âèêîðèñòîâóþ÷è
òîíêå ëåçî. Ï³ñëÿ ïðèãîòóâàííÿ òà â³äî-
êðåìëåííÿ çð³çè ïåðåíîñèëè äî ³íêóáàö³éíî¿
êàìåðè, äå ¿õ âèòðèìóâàëè ïðîòÿãîì 30�60
õâ ïðè 31îÑ. Æèòòºçäàòí³ çð³çè îòðèìóâàëè
çà óìîâè, ùî âåñü ÷àñ îïèñàíî¿ ïðîöåäóðè
íå ïåðåâèùóâàâ 15 õâ.

Äëÿ ôåðìåíòàòèâíî¿  îáðîáêè çð³çè
³íêóáóâàëè 10�20 õâ ïðè 31îC ó ðîç÷èí³ ç
êàðáîíàòíèì áóôåðîì òàêîãî  ñêëàäó
(ììîëü/ë): NaCl � 130, KCl � 2,7, MgCl

2
 �

1,5, CaCl
2
 � 2, NaHCO

3
 � 26, NaH

2
PO

4
 � 1,

ãëþêîçà � 10, à òàêîæ 0,5 ìã/ìë ïðîòåàçè
XXIII (�Sigma�, ÑØÀ); pH 7,4. Ðîç÷èí
íàñè÷óâàëè ãàçîâîþ ñóì³øøþ, ùî ñêëàäà-
ëàñÿ ç 95 % Î

2
 òà 5 % CO

2
. Ï³ñëÿ åíçèìíî¿

îáðîáêè çð³çè ïðè ê³ìíàòí³é òåìïåðàòóð³
â³äìèâàëè ó ðîç÷èí³, êîòðèé íå ì³ñòèâ
ôåðìåíòó. ²çîëþâàííÿ íåéðîí³â ç ï³ðàì³ä-
íîãî øàðó ã³ïîêàìïà ïðîâîäèëè çà äîïîìî-
ãîþ â³áðîäèñîö³àö³¿.

²çîëüîâàí³  íåéðîíè ìàëè íåâåëèêó
ê³ëüê³ñòü ïðîêñèìàëüíèõ ä³ëÿíîê àï³êàëüíèõ
³ áàçàëüíèõ äåíäðèò³â; ñîìè òàêèõ êë³òèí
ìàëè ä³àìåòð 15�20 ìêì. Ó ïåð³îä äîñë³ä-
æåííÿ íåéðîíè çáåð³ãàëè ñòàá³ëüí³ñòü ³îííèõ
ñòðóì³â ³ áóëè çäàòí³ â³äïîâ³äàòè íà àïë³-
êàö³þ ñïîëóê ïðîòÿãîì 30�90 õâ. Ðåºñòðà-
ö³þ ñòðóì³â ïðîâîäèëè ìåòîäîì patch-
clamp ó êîíô³ãóðàö³¿ �ö³ëà êë³òèíà�, çàñòî-
ñîâóþ÷è ñêëÿí³ ì³êðîï³ïåòêè.

Äëÿ îòðèìàííÿ ãë³öèíàêòèâîâàíèõ â³äïî-
â³äåé âèêîðèñòîâóâàëè ðîç÷èí Ð³íãåðà
(ììîëü/ë): NaCl � 130, CaCl

2 
� 3, KCl � 5,

MgCl
2 

� 2, HEPES-NaOH � 10 (ðÍ 7,4), äî
ÿêîãî äîäàâàëè 0,1 ìêìîëü/ë òåòðîäî-
òîêñèíó (pH 7,4), à òàêîæ ãë³öèí ³ç éîãî
áàçîâîãî ðîç÷èíó áåçïîñåðåäíüî ïåðåä
ïî÷àòêîì äîñë³äó. Ãë³öèíàêòèâîâàí³ ñòðóìè
³íäóêóâàëè àïë³êàö³ºþ ãë³öèíó â ð³çíèõ
êîíöåíòðàö³ÿõ. Âíóòð³øíüîêë³òèííèé ðîç÷èí
ìàâ íàñòóïíèé ñêëàä (ììîëü/ë): òð³ñPO

4
 �

70, EGTA � 5, òåòðàåòèëàìîí³þ õëîðèä � 40,
òð³ñCl � 30, MgATÔ � 5, ÃTÔ � 0,5; pH 7,2.
Äëÿ çàïîá³ãàííÿ àêòèâàö³¿ ÃÀÌÊ

À
-ðåöåïòîð³â

ãë³öèíîì ó ðîç÷èí Ð³íãåðà âñþäè äîäàâàëè
á³êóêóë³í (10 ìêìîëü/ë). Äîñë³äè ïðîâåäåíî
ïðè ê³ìíàòí³é òåìïåðàòóð³ (19�24 îÑ).

Óñ³ ðåçóëüòàòè ïîäàíî ÿê çíà÷åííÿ ±
ñòàíäàðòíå â³äõèëåííÿ. Ñòàòèñòè÷íèé àíà-
ë³ç áóëî çä³éñíåíî ç âèêîðèñòàííÿì ïðîãðàì-
íîãî ïàêåòà Microcal Origin 6.0 (�Microcal
Software�, ÑØÀ).

ÐÅÇÓËÜÒÀÒÈ

Ïðèêëàäàííÿ ãë³öèíó íà ³çîëüîâàí³ ï³ðàì³-
äàëüí³ íåéðîíè ä³ëÿíîê CA1 ³ CA3 ã³ïî-

Ñèíòåòè÷íèé àíàëîã êàíàá³íî¿ä³â



ISSN 0201-8489    Ô³ç³îë. æóðí., 2007, Ò. 53, ¹ 3 33

êàìïà çà íàÿâíîñò³ á³êóêóë³íó âèêëèêàëî
ïîÿâó õëîðíèõ òðàíñìåìáðàííèõ ñòðóì³â.
Àìïë³òóäà, ÷àñ àêòèâàö³¿ òà äåñåíñèòèçàö³¿
ãë³öèíàêòèâîâàíèõ ñòðóì³â çàëåæàëè â³ä
êîíöåíòðàö³¿ ãë³öèíó (ðèñ.1). Äîñë³äæóâàí³
ñòðóìè ïîâí³ñòþ òà çâîðîòíî áëîêóâàëèñÿ
ñåëåêòèâíèìè àíòàãîí³ñòàìè ãë³öèíîâèõ
ðåöåïòîð³â ñòðèõí³íîì (1 ìêìîëü/ë)  ³
ã³íãîë³äîì Â (2�10 ìêìîëü/ë).

Çíà÷åííÿ ïîëîâèííî¿ ä³¿ ãë³öèíó â óìîâàõ
íàøèõ äîñë³ä³â ñòàíîâèëî 91 ìêìîëü/ë ± 5
ìêìîëü/ë (n=4), à êîåô³ö³åíò Õ³ëëà áóâ ó
ñåðåäíüîìó 2,2±0,2 (ðèñ.1) ,  ùî óçãîä-
æóþòüñÿ ç ë³òåðàòóðíèìè äàíèìè [1,14].

Ìè âèâ÷àëè ä³þ êàíàá³íî¿ä³â íà ãë³öèí-
àêòèâîâàí³ ñòðóìè, ùî âèíèêàëè ó â³äïîâ³äü
íà ïðèêëàäàííÿ 40, 100 òà 300 ìêìîëü/ë
ãë³öèíó (ðèñ.2). Áóëî âèÿâëåíî, ùî âïëèâ
ñèíòåòè÷íîãî àíàëîãà WIN 55,212-2 ïðèçâî-
äèâ äî ñóòòºâîãî çá³ëüøåííÿ ìàêñèìàëüíî¿
àìïë³òóäè õëîðíîãî ñòðóìó, ÿêèé âèêëè-
êàâñÿ àïë³êàö³ºþ íèçüêèõ êîíöåíòðàö³é
ãë³öèíó (20�40 ìêìîëü/ë, äèâ. ðèñ.2, à).
Õëîðíèé ñòðóì, ùî âèíèêàâ ó â³äïîâ³äü íà
ïðèêëàäàííÿ á³ëüøèõ êîíöåíòðàö³é ãë³öèíó,
ïðàêòè÷íî íå çì³íþâàâñÿ (äèâ. ðèñ. 2, á, â).

Çíà÷åííÿ ìàêñèìàëüíî¿ àìïë³òóäè ãë³-
öèíàêòèâîâàíîãî ñòðóìó (íîðìîâàíî ùîäî
êîíòðîëüíèõ çíà÷åíü ó â³äñóòíîñò³ êàíà-
á³íî¿äó, ïðèéíÿòèõ çà 100 %) çà óìîâ ä³¿ 1
ìêìîëü/ë WIN 55,212-2 ñòàíîâèëî 189 % ±
26 % (Ð < 0,05, n=3) ïðè êîíöåíòðàö³¿
ãë³öèíó 40 ìêìîëü/ë, ÿêèé âèêëèêàâ ñòðóì.
Ó ðàç³ ïðèêëàäàííÿ 100 ³ 300 ìêìîëü/ë
ãë³öèíó çíà÷åííÿ öüîãî ïîêàçíèêà áóëî 107
± 2 (n=8) ³ 110 % ± 5% (n=3; ðèñ. 3, à). Êð³ì
òîãî ,  ÷àñ  àêòèâàö³ ¿  òà  äåñåíñèòèçàö³ ¿
ñòðóìó çíà÷íî çìåíøóâàâñÿ ïðè äîäàâàíí³
êàíàá³íî¿äó. Òàê, ïðè íàÿâíîñò³ WIN 55,212-
2 êîíñòàíòà ÷àñó äåñåíñèòèçàö³¿ ãë³öèíàêòè-
âîâàíîãî ñòðóìó, ÿêèé âèíèêàâ ó â³äïîâ³äü
íà ïðèêëàäàííÿ 40, 100 ³ 300 ìêìîëü/ë
ãë³öèíó, çìåíøóâàëàñÿ äî 70 ± 17, 59 ± 4
(Ð < 0,0001, n=11) ³ 64 % ± 6 % (Ð < 0,002,
n=3) â³äïîâ³äíî (äèâ.  ðèñ.3,  á) .  Çì³íà
çíà÷åííÿ êîíñòàíòè äåñåíñèòèçàö³¿ ãë³öèí-
àêòèâîâàíèõ ñòðóì³â ïðè íèçüêèõ êîíöåíò-
ðàö³ÿõ ãë³öèíó íå º ñòàòèñòè÷íî â³ðîã³äíîþ,
àëå â íàøèõ óìîâàõ ïðîâåäåííÿ äîñë³äó
ñòðóìè,  ùî âèêëèêàëèñÿ  40  ìêìîëü/ë
ãë³öèíó, áóëè íåâåëèê³ â³äíîñíî øóì³â äëÿ
àäåêâàòíîãî âèÿâëåííÿ çì³í.
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Ðèñ. 1. Ãë³öèíàêòèâîâàí³ õëîðí³ ñòðóìè â ³çîëüîâàíèõ íåéðîíàõ ã³ïîêàìïà, ùî âèíèêàëè ó â³äïîâ³äü íà ïðèêëàäàííÿ
ð³çíèõ êîíöåíòðàö³é ãë³öèíó. Íà à:  1 � 20 ìêìîëü/ë, 2 � 50 ìêìîëü/ë, 3 � 100 ìêìîëü/ë, 4 � 200 ìêìîëü/ë, 5 � 300
ìêìîëü/ë; íà á � çàëåæí³ñòü íîðìîâàíî¿ àìïë³òóäè ãë³öèíàêòèâîâàíèõ ñòðóì³â â³ä êîíöåíòðàö³¿ ãë³öèíó
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×àñ àêòèâàö³¿ ãë³öèíîïîñåðåäêîâàíèõ
ñòðóì³â îö³íþâàëè ÿê 20�80 % ¿õ ÷àñó
íàðîñòàííÿ. Ïðè íàÿâíîñò³ WIN 55,212-2
öåé ïàðàìåòð ñòðóìó ³ñòîòíî çìåíøóâàâñÿ
ïðè àïë³êàö³¿ 40 ìêìîëü/ë ãë³öèíó äî 53 %
± 10 % (Ð < 0,02, n=3), ïðè 100 ìêìîëü/ë
ãë³öèíó äî 58 % ± 5 % (Ð < 0,02, n=11), à
äëÿ ñòðóì³â, ùî âèíèêàëè ó â³äïîâ³äü íà
ïðèêëàäàííÿ 300 ìêìîëü/ë ãë³öèíó, çíà÷åííÿ
ñòàíîâèëî ëèøå 81 % ± 12 % (n=3). Öå ìî-
æå áóòè çóìîâëåíî òèì, ùî 300 ìêìîëü/ë
ãë³öèíó º êîíöåíòðàö³ºþ, ïðè ÿê³é á³ëü-
ø³ñòü ãë³öèíîâèõ ðåöåïòîð³â çàä³ÿí³, òîìó

çíà÷íèõ çì³í ó  ÷àñ³  àêòèâàö³ ¿  ãë³öèí-
îïîñåðåäêîâàíèõ ñòðóì³â íå â³äáóâàºòüñÿ.

Ìàêñèìàëüíà àìïë³òóäà, ÷àñ àêòèâàö³¿
òà äåñåíñèòèçàö³¿ õëîðíèõ ñòðóì³â â³äíîâ-
ëþâàëèñÿ ìàéæå äî êîíòðîëüíèõ çíà÷åíü
ï³ñëÿ óñóíåííÿ ñèíòåòè÷íîãî êàíàá³íî¿äó
ç  ð î ç÷ è í ó.  Áóë î  âñ ò à í î âë å í î ,  ù î  ç à
íàÿâíîñò³  AM-251,  áëîêàòîðà ÑÂ1-êà-
í à á ³ í î ¿ ä í è õ  ð å ö å ï ò î ð ³ â ,  â ï ë è â  W I N
55,212-2 íà ìàêñèìàëüíó àìïë³òóäó, ÷àñ
àêòèâàö³¿  ³  äåñåíñèòèçàö³¿  ñòðóì³â, ÿê³
âèêëèêàëèñü 40 ³ 300 ìêìîëü/ë ãë³öèíó,
çàëèøàâñÿ.

Ðèñ. 2. Âïëèâ ñèíòåòè÷íîãî àíàëîãà êàíàá³íî¿ä³â WIN 55,2121-2 íà ãë³öèíàêòèâîâàí³ ñòðóìè, ùî âèíèêàëè ó â³äïîâ³äü
íà ïðèêëàäàííÿ ð³çíèõ êîíöåíòðàö³é ãë³öèíó: à � 40 ìêìîëü/ë â óìîâàõ êîíòðîëþ òà àïë³êàö³¿ WIN 55,2121-2, á � òå
ñàìå äëÿ 100 ìêìîëü/ë, â � äëÿ 300 ìêìîëü/ë; I � íàòèâí³ çàïèñè; II � çàïèñè, íîðìîâàí³ ùîäî ìàêñèìàëüíî¿ àìïë³òóäè
ñòðóì³â, ïðèéíÿòî¿ çà îäèíèöþ; III � ôàçè íàðîñòàííÿ ñòðóì³â ïðè çá³ëüøåíí³ ðîçãîðòêè
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ÎÁÃÎÂÎÐÅÍÍß

Ãë³öèíîâ³ ðåöåïòîðè íàëåæàòü äî íàäðîäè-
íè ³îííèõ êàíàë³â ç Cys-ïåòëåþ. Äî íå¿
òàêîæ âõîäÿòü ðåöåïòîðè ÃÀÌÊ

À
, í³êîòèíó,

àöåòèëõîë³íó òà 5-ÍÒ
3
.  Ñòðóêòóðíî òà

ôóíêö³îíàëüíî ãë³öèíîâ³ ðåöåïòîðè ïîä³áí³
äî ÃÀÌÊ

À
-ðåöåïòîð³â.  Ó ìîçêó ñèíòå-

çóþòüñÿ ÿê ãîìî-, òàê ³ ãåòåðîïåíòàìåðí³
ðåöåïòîðí³  êîìïëåêñè .  Çà  äîïîìîãîþ
êëîíóâàííÿ ãåíîìó áóëî âèçíà÷åíî ÷îòèðè
³çîôîðìè α-ñóáîäèíèö³ (α1�α4) òà îäíà
β-ñóáîäèíèöÿ [17] ãë³öèíîâèõ ðåöåïòîð³â.
Ïåðåâàæíî â äîðîñëîìó â³ö³ ó ññàâö³â
ðåöåïòîð ñêëàäàºòüñÿ ç α1 (àáî α3) òà β-
ñóáîäèíèöü,  òîä³  ÿê íà ðàíí³õ åòàïàõ
ðîçâèòêó îðãàí³çìó â³í ìàº ò³ëüêè α2-
ñóáîäèíèö³. N-ê³íöåâèé äîìåí α-ñóáîäè-
íèö³ ìàº ì³ñöÿ çâ�ÿçóâàííÿ ç àãîí³ñòîì ³
ñòðèõí³íîì, ÿê³ ñêëàäàþòüñÿ ç äåê³ëüêîõ
äèñêðåòíèõ àì³íîêèñëîòíèõ ä³ëÿíîê. Âêëþ-
÷åííÿ β-ñóáîäèíèö³ â ïåíòàìåðíèé ãë³öèíî-
âèé ðåöåïòîð çìåíøóº ïðîâ³äí³ñòü ïîîäè-
íîêîãî êàíàëó òà çì³íþº éîãî ôàðìàêî-

Ðèñ. 3. Ñåðåäí³ çíà÷åííÿ ïîêàçíèê³â ãë³öèíàêòèâîâàíèõ
ñòðóì³â ó ï³ðàì³äàëüíèõ íåéðîíàõ ã³ïîêàìïà ïðè ä³¿ 1
ìêìîëü/ë WIN 55,2121-2: à � ìàêñèìàëüíà àìïë³òóäà
ñòðóì³â ïðè ð³çíèõ êîíöåíòðàö³ÿõ ãë³öèíó (1 � 40 ìêìîëü/
ë, 2 � 100 ìêìîëü/ë, 3 � 300 ìêìîëü/ë); á � ïîñò³éíà
÷àñó äåñåíñèòèçàö³¿ ñòðóìó; â � ÷àñ íàðîñòàííÿ ñòðóìó
â³ä 20 äî 80 %. Çíà÷åííÿ ïîêàçíèê³â íîðìîâàí³ ùîäî
êîíòðîëþ (â³äñóòí³ñòü êàíàá³íî¿äó), ïðèéíÿòîãî çà
îäèíèöþ
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ëîã³÷í³ âëàñòèâîñò³. Òàêîæ β-ñóáîäèíèöÿ
÷åðåç âçàºìîä³þ ç á³ëêàìè öèòîñêåëåòà
ïðèêð³ïëþº ðåöåïòîð äî  ñèíàïòè÷íî¿
ìåìáðàíè [13].

Ãàëüì³âíà íåéðîïåðåäà÷à â ÖÍÑ ïðåä-
ñòàâëåíà ãîëîâíèì ÷èíîì àì³íîêèñëîòàìè
ÃÀÌÊ ³ ãë³öèíîì, ÿê³ àêòèâóþòü ³îíîòðîïí³
ÃÀÌÊ

À
- ³ ãë³öèíîâ³ ðåöåïòîðè â³äïîâ³äíî.

Â³äîìî,  ùî ðå÷îâèíè,  ÿê³  çá³ëüøóþòü
ãàëüì³âí³ ñòðóìè, ìàþòü âèÿâëÿòè çàñïî-
ê³éëèâèé ³ àíàëüãåòè÷íèé åôåêòè, ì�ÿçîâå
ðîçñëàáëåííÿ. Íàïðèêëàä, êîíöåíòðàö³¿
àðîìàòè÷íîãî  ñïèðòó  ïðîïîôîë ó,  ùî
âèêëèêàþòü  çíåáîëåííÿ ,  çá ³ëüøóâàëè
ãë³öèíàêòèâîâàí³ ñòðóìè â íåéðîíàõ ìîçêó
³ ðåêîìá³íàíòíèõ êë³òèíàõ [10, 15]. Á³ëüøå
òîãî, àíåñòåçóâàëüí³ êîíöåíòðàö³¿ òðèõëîð-
åòàíîëó, åô³ð³â ³  òàêèõ ëåòêèõ ãàëîãå-
íîâàíèõ ã ³äðîêàðáîíàò³â ,  ÿê  ãàëîòàí,
åíôëóðàí, ³çîôëóðàí, ìåòîêñèôëóðàí ³
ñåâîôëóðàí áóëè åôåêòèâí³ø³ ïðè íèçüêèõ
êîíöåíòðàö³ÿõ ãë³öèíó [16]. Ïðèêëàäàííÿ
àëêîãîëþ òàêîæ ïðèçâîäèëî äî çá³ëüøåííÿ
ñòðóì³â, îïîñåðåäêîâàíèõ ÃÀÌÊ

À
- ³ ãë³öè-
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íîâèìè ðåöåïòîðàìè [18]. Âïëèâ ñïèðò³â íà
ãë³öèíàêòèâîâàí³ â³äïîâ³ä³ áóâ ñèëüí³øèì
ïðè çá³ëüøåíí³ äîâæèíè àëê³ëüíîãî ëàíöþãà
äî 12 àòîì³â âóãëåöþ [16]. Ö³ äàí³ óçãîä-
æóþòüñÿ ç òèì ôàêòîì, ùî ï³ä ÷àñ ³íòîê-
ñèêàö³¿ òà íàðêîçó çá³ëüøóºòüñÿ ãë³öèíîïî-
ñåðåäêîâàíå ãàëüìóâàííÿ àëêîãîëåì ³ çíå-
áîëþâàëüíèìè ïðåïàðàòàìè.

Ìîäóëÿö³ÿ ãë³öèíîâèõ ðåöåïòîð³â ñïèð-
òàìè ìîæå ïîÿñíþâàòè ïîâåä³íêîâ³ ïðîÿâè
öèõ ðå÷îâèí. Òàê³ ðå÷îâèíè, ÿê òîëóîë, òðè-
õëîðåòàí, òðèõëîðåòèëåí, êñèëîë ³ ãåêñàí
ïðè âäèõàíí³ âèêëèêàþòü êîðîòêî÷àñíå
â³ä÷óòòÿ åéôîð³¿ [8]. Äåÿê³ àâòîðè âêàçóþòü
íà ïîä³áí³ñòü ä³¿ öèõ ëåòêèõ ïðåïàðàò³â äî
åòàíîëó òà áàðá³òóðàò³â [3]. Íàïðèêëàä,
ëåòê³ ïðåïàðàòè âèÿâëÿþòü çàñïîê³éëèâ³ [4]
òà àíòèêîíâóëüñèâí³ âëàñòèâîñò³ [25], à
òàêîæ çìåíøóþòü êîîðäèíàö³þ ðóõ³â [19].
Îòæå, åòàíîë, ëåòê³ àíåñòåòèêè òà íàðêî-
òè÷í³ ïðåïàðàòè, ùî âäèõàþòüñÿ, º äåïðå-
ñàíòàìè ÖÍÑ: âîíè âïëèâàþòü íà ãàëüì³â-
í³ ë³ãàíäêåðîâàí³ ³îíí³ êàíàëè, òîáòî ìî-
æóòü ìàòè ñï³ëüíó ìîëåêóëÿðíó ì³øåíü ä³¿.

Ñë³ä çàçíà÷èòè, ùî êàíàá³íî¿äè âèêëè-
êàþòü ïîì³ðíó åéôîð³þ, çì³íè ó ñåíñîðíîìó
ñïðèéíÿò³, àíòèíîöèöåïö³þ, òðóäíîù³ ó
êîîðäèíàö³¿ ðóõ³â [23], ïîâåä³íêîâ³ ðåàêö³¿
äåÿêîþ ì³ðîþ ñõîæ³ ç ä³ºþ àíåñòåòèê³â òà
åòàíîëó. Òàêèì ÷èíîì, ìîæíà ïðèïóñòèòè,
ùî ïîñèëåííÿ ôóíêö³îíóâàííÿ ãë³öèíîâèõ
ðåöåïòîð³â ïðè ä³¿ óñ³õ öèõ ñïîëóê â³äïîâ³äàº
çà ¿õ  âïëèâ íà ïîâåä³íêó,  à  åíäîãåíí³
êàíàá³íî¿äè º ïðèðîäíèìè �àíåñòåòèêàìè�,
òîáòî ñïîëóêàìè, ùî ïîñèëþþòü ãàëüìó-
âàííÿ.

Îòæå, ñèíòåòè÷íèé êàíàá³íî¿ä ó íàøèõ
äîñë³äàõ âèêëèêàâ ïîòåíö³àö³þ ôóíêö³î-
íóâàííÿ ãë³öèíîâèõ ðåöåïòîð³â ó ³çîëüî-
âàíèõ ï³ðàì³äàëüíèõ íåéðîíàõ ÑÀ1 ³ ÑÀ3
ä³ëÿíîê ã³ïîêàìïà. Íåùîäàâíî òàêîæ áóëî
ïîêàçàíî, ùî òàê³ êàíàá³íî¿äè, ÿê ÒÃÊ òà
àíàíäàì³ä âèêëèêàëè çá³ëüøåííÿ àìïë³òóäè
ãë³öèíàêòèâîâàíèõ ñòðóì³â â îîöèòàõ Xe-
nopus  ³  ó  ñâ ³æî³çîëüîâàíèõ íåéðîíàõ
âåíòðàëüíî-òåãìåíòàëüíî¿ çîíè [11], à â

óìîâàõ ñòèìóëþâàííÿ êàëüö³éçàëåæíîãî
ñèíòåçó åíäîêàíàá³íî¿ä³â ñïîñòåð³ãàëè
ïîòåíö³àö³þ ãë³öèíàêòèâîâàíèõ ñèíàï-
òè÷íèõ ñòðóì³â ó ï³ä�ÿçèêîâèõ ìîòîíåé-
ðîíàõ [7]. Êð³ì òîãî, ïîêàçàíî, ùî àíàëüãå-
òè÷íèé âïëèâ ÒÃÊ òà àíàíäàì³äó çáåð³-
ãàºòüñÿ â äåÿêèõ òåñòàõ ó ãåíåòè÷íî ìîäèô³-
êîâàíèõ ìèøåé, êîòð³ íå ìàþòü êàíàá³-
íî¿äíèõ ÑÂ1-ðåöåïòîð³â [5]. Ìîæíà ïðè-
ïóñòèòè, ùî ïîòåíö³àö³ÿ êàíàá³íî¿äàìè
ãë³öèíàêòèâîâàíèõ ñòðóì³â ³ º òèì ìîëå-
êóëÿðíèì ìåõàí³çìîì àíàëüãåç³¿.

N.M. Yatsenko, T.S. Tsintsadze, N.A. Lozovaya

THE SYNTHETIC CANNABINOID AGONIST
WIN 55,212-2 POTENTIATES THE AMPLI-
TUDES OF GLYCINE-ACTIVATED CURRENTS.

Most of the pharmacological actions of cannabinoids are medi-
ated by CB1 receptors. There is also evidence that these
compounds can produce effects that are not mediated by the
activation of identified cannabinoid receptors. Our data demon-
strate that cannabinoids may directly affect the functioning of
inhibitory glycine receptor (GlyR) channels. Here, we report
that cannabinoid receptors agonist WIN 55,212-2, in a CB1
receptor independent manner, cause a significant potentiation
of the amplitudes of glycine-activated currents (I

Gly
) in acutely

isolated hippocampal CA3 and CA1 pyramidal neurons. The
maximal potentiation by this compound was observed at the
lowest concentration of glycine; with increasing concentrations
of glycine, the potentiation significantly decreased. Also WIN
55,212-2 significantly accelerated the desensitization of Gly-in-
duced chloride current and significantly decreased the rise time.
The effects of WIN 55,212-2 on I

Gly 
were not attenuated in the

presence of CB1 receptor antagonist AM251, suggesting that
CB1 receptor activation are not involved in action of cannabinoid
on GlyRs. Altogether these data allow us to suggest the exist-
ence of a CB1R independent action of cannabinoids directly on
glycine-activated currents, representing a novel antinociceptive
mechanism of this compounds.

Bogomoletz Institute of Physiology, National Academy of
Science of Ukraine, Kyiv
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