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Äàííàÿ ðàáîòà ÿâëÿåòñÿ ôðàãìåíòîì îáùåé 
òåìû êàôåäðû àíàòîìèè, ôèçèîëîãèè ÷åëîâåêà è 
æèâîòíûõ Ëóãàíñêîãî íàöèîíàëüíîãî óíèâåðñèòå-
òà èìåíè Òàðàñà Øåâ÷åíêî «Ìåõàíèçìû àäàïòàöèè 
îðãàíèçìà ïðè âëèÿíèè ýíäîãåííûõ è ýêçîãåííûõ 
ôàêòîðîâ ñðåäû» ïîä íîìåðîì ãîñóäàðñòâåííîé 
ðåãèñòðàöèè òåìû 019800026641.

Âñòóïëåíèå. Ïî ñîâðåìåííûì ïðåäñòàâëåíè-
ÿì, ýíäîòåëèé ïðåäñòàâëÿåò ñîáîé ìåòàáîëè÷åñêè 
àêòèâíûé îðãàí, êîòîðûé èãðàåò ðåøàþùóþ ðîëü 
â ðåãóëÿöèè ñîñóäèñòîãî ãîìåîñòàçà è ïðåäîòâðà-
ùåíèè ðàçâèòèÿ ïàòîëîãèè ñåðäå÷íî-ñîñóäèñòîé 
ñèñòåìû, êîíòðîëèðóÿ òîíóñ ñîñóäîâ [11]. Ó÷àñòèå 
ýíäîòåëèÿ â âàçîäèëàòàöèè îïîñðåäóåòñÿ âëèÿíè-
åì íà íåãî îêñèäà àçîòà, ïðîñòàöèêëèíà è ïðîöåññà 
ýíäîòåëèéçàâèñèìîé ãèïåðïîëÿðèçàöèè [5,12].

Äàííûå ïîñëåäíèõ èññëåäîâàíèé óêàçûâàþò 
íà òî, ÷òî îêñèä àçîòà è ýíäîêàííàáèíîèäíàÿ ñèñ-
òåìà âî âðåìÿ ñòðåññîâûõ ñèòóàöèé ìîãóò âçà-
èìîäåéñòâîâàòü [3,4]. Óñòàíîâëåíî, ÷òî àêòèâàöèÿ 
ÑÂ1 ðåöåïòîðîâ êàííàáèíîèäîâ âåäåò ê ñèíòåçó 
èëè âûñâîáîæäåíèþ NO [6,7]. Ââåäåíèå àãîíèñ-
òîâ ÑÂ1 ðåöåïòîðîâ âûçûâàåò ðàñøèðåíèå ñîñó-
äîâ, ñíèæåíèå àðòåðèàëüíîãî äàâëåíèÿ è óìåíü-
øåíèå ïåðèôåðè÷åñêîãî ñîïðîòèâëåíèÿ, ïðè ýòîì 
ýôôåêò ïðîÿâëÿåòñÿ äàæå ïðè óäàëåíèè ýíäîòåëèÿ 
[10]. Ìèøåíÿìè êàííàáèíîèäîâ â ñîñóäå, ÿâëÿþò-
ñÿ ýíäîòåëèàëüíûå è ãëàäêîìûøå÷íûå êëåòêè è 
ïåðèâàñêóëÿðíûå íåðâíûå âîëîêíà [9]. Êðîìå òîãî 
èçâåñòíî, ÷òî àíòàãîíèçì CB1 ðåöåïòîðîâ èëè èí-
ãèáèðîâàíèå ñèíòåçà 2-àðàõèäîíèëãëèöåðèíà ìîãóò 
óñèëèâàòü âàçîêîíñòðèêòîðíûå ýôôåêòû àíãèîòåí-
çèíà II [10].

Îäíàêî, äî ñèõ ïîð àêòóàëüíû èññëåäîâàíèÿ 
ïîñâÿùåííûå èçó÷åíèþ âëèÿíèÿ äîíàòîðîâ NO íà 
ôóíêöèþ ñîñóäîâ â óñëîâèÿõ àäàïòàöèè ê áëîêàäå 
ðåöåïòîðîâ êàííàáèíîèäîâ.

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ áûëî îöå-
íèòü èçìåíåíèÿ óëüòðàçâóêîâûõ õàðàêòåðèñòèê ãå-
ìîäèíàìèêè è ôóíêöèè ýíäîòåëèÿ áðþøíîé àîðòû 
íà ìîäåëè ñîïðîâîæäåíèÿ äëèòåëüíîé áëîêàäû 
ÑÂ1 ðåöåïòîðîâ êàííàáèíîèäîâ íåïðÿìûì äî-
íàòîðîì îêñèäà àçîòà L-àðãèíèíà àñïàðòàòîì ó 
ýêñïåðèìåíòàëüíûõ æèâîòíûõ.

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Äàííîå èñ-
ñëåäîâàíèå áûëî ïðîâåäåíî ó 30 ñòîäíåâíûõ ñàì-
öîâ ëàáîðàòîðíûõ êðûñ ëèíèè Âèñòàð ìàññîé 180–
200 ã. 

Â êà÷åñòâå ìîäåëè áëîêàäû ÑÂ1 ðåöåïòîðîâ 
êàííàáèíîèäîâ áûëî âûáðàíî ââåäåíèå ñåëåêòèâ-

íîãî àíòàãîíèñòà ÑÂ1 ñ öåíòðàëüíûì è ïåðèôåðè-
÷åñêèì äåéñòâèåì – ðèìîíàáàíòà ãèäðîõëîðèäà. 
Â êà÷åñòâå íåïðÿìîãî äîíàòîðà NO èñïîëüçîâàëè 
ïðåïàðàò L-àðãèíèíà àñïàðòàòà – òèâîðòèí àñïàð-
òàò. Æèâîòíûå ñîäåðæàëèñü â îáû÷íûõ óñëîâèÿõ 
âèâàðèÿ íà ñòàíäàðòíîì ðàöèîíå ïî 10 îñîáåé â 
êëåòêå ïðè åñòåñòâåííîì îñâåùåíèè è ñâîáîäíîì 
äîñòóïå ê âîäå è ïèùå.

Êðûñû áûëè ðàçäåëåíû íà 3 ãðóïïû ïî 10 â êàæ-
äîé: I ãðóïïà –êîíòðîëüíàÿ – æèâîòíûå, êîòîðûì 
åæåäíåâíî per os ââîäèëè 1,0 ìë 0,9% ðàñòâîðà 
NaCl, II ãðóïïà – êðûñû, êîòîðûì åæåäíåâíî per os 
ââîäèëè ðàñòâîð ðèìîíàáàíòà ãèäðîõëîðèäà èç 
ðàñ÷åòà 10 ìã êã-1 è III ãðóïïà – æèâîòíûå, êîòîðûì 
åæåäíåâíî per os ââîäèëè ðàñòâîð ðèìîíàáàíòà ãè-
äðîõëîðèäà èç ðàñ÷åòà 10 ìã êã-1 è ðàñòâîð òèâîðòè-
íà àñïàðòàòà èç ðàñ÷åòà 100 ìã L-àðãèíèíà àñïàð-
òàòà íà êã ìàññû æèâîòíîãî â ñóòêè. Äëèòåëüíîñòü 
ýêñïåðèìåíòà ñîñòàâèëà 10 äíåé. Æèâîòíûõ íà 10-å 
ñóòêè âûâîäèëè èç ýêñïåðèìåíòà ïóòåì äåêàïèòà-
öèè â ñîñòîÿíèè íàðêîçà (êàëèïñîë èç ðàñ÷åòà 16 
ìã êã-1 ìàññû æèâîòíîãî âíóòðèáðþøèííî).

Ïåðåä íà÷àëîì è íà 10-é äåíü ýêñïåðèìåíòà ïðî-
âîäèëè óëüòðàçâóêîâîå èññëåäîâàíèå (ÓÇÈ) áðþø-
íîãî îòäåëà àîðòû, èñïîëüçóÿ ñòàöèîíàðíûé ñêàíåð 
«Xario» (Toshiba, ßïîíèÿ) ñ øèðîêîïîëîñíûì ëèíåé-
íûì äàò÷èêîì ñ ðàáî÷åé àïåðòóðîé 40 ìì è ÷àñòî-
òîé 5-12 ÌÃö. Â Â-ðåæèìå ïðîâîäèëè êîëè÷åñòâåí-
íóþ îöåíêó âíóòðèïðîñâåòíîãî äèàìåòðà ñîñóäà 
(D), òîëùèíû êîìïëåêñà èíòèìà – ìåäèà (ÊÈÌ), ýí-
äîòåëèéçàâèñèìóþ (ÝÇÄ) è ýíäîòåëèéíåçàâèñèìóþ 
(ÝÍÇÄ) äèëàòàöèþ. Â ðåæèìå èìïóëüñíîâîëíîâîé 
äîïïëåðîãðàôèè (PW-ðåæèì) îñóùåñòâëÿëè èññëå-
äîâàíèå êîëè÷åñòâåííûõ õàðàêòåðèñòèê êðîâîòîêà: 
ïèêîâóþ ñèñòîëè÷åñêóþ ñêîðîñòü êðîâîòîêà (Vps), 
ìàêñèìàëüíóþ êîíå÷íóþ äèàñòîëè÷åñêóþ ñêîðîñòü 
êðîâîòîêà (Ved), èíäåêñ ðåçèñòåíòíîñòè (RI) è ñè-
ñòîëîäèàñòîëè÷åñêîå îòíîøåíèå (S/D). Cðåäíþþ 
ñêîðîñòü êðîâîòîêà (Vm) ðàññ÷èòûâàëè ïî ôîðìóëå:

ãäå V
ps

 – ïèêîâàÿ ñèñòîëè÷åñêóþ ñêîðîñòü êðîâî-
òîêà, V

ed 
– ìàêñèìàëüíàÿ êîíå÷íàÿ äèàñòîëè÷åñêàÿ 

ñêîðîñòü êðîâîòîêà.
Èçìåíåíèÿ äèàìåòðà ñîñóäà îöåíèâàëè â ïðî-

öåíòíîì îòíîøåíèè ê èñõîäíîé âåëè÷èíå. Êîýôôè-
öèåíò äèëàòàöèè (KD) áðþøíîé àîðòû âû÷èñëÿëñÿ 
ïî ôîðìóëå: 
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ãäå D
1
 – äèàìåòð áðþøíîé àîðòû ïîñëå ââåäå-

íèÿ ìåäèàòîðà äèëàòàöèè, D
0
 – èñõîäíûé äèàìåòð 

áðþøíîé àîðòû.
ÝÇÄ è ÝÍÇÄ îöåíèâàëè êàê èçìåíåíèå äèà-

ìåòðà áðþøíîé àîðòû ïîñëå áîëþñíîãî ââåäåíèÿ 
â áåäðåííóþ âåíó ìåäèàòîðîâ äèëàòàöèè, ñîîò-
âåòñòâåííî: àöåòèëõîëèíà õëîðèäà (èç ðàñ÷åòà 40 
ìã êã-1 ìàññû æèâîòíîãî) è íèòðîãëèöåðèíà (èç ðàñ-
÷åòà 2 ìã êã-1 ìàññû æèâîòíîãî). 

Âñå ìàíèïóëÿöèè â õîäå ñîäåðæàíèÿ è ïîñòàíîâ-
êè ýêñïåðèìåíòà ïðîâîäèëè â ñîîòâåòñòâèè ñ áèî-
ýòè÷åñêèìè ïðèíöèïàìè, èçëîæåííûìè â «Åâðîïåé-
ñêîé êîíâåíöèè î çàùèòå ïîçâîíî÷íûõ æèâîòíûõ, 
èñïîëüçóåìûõ äëÿ ýêñïåðèìåíòîâ è äðóãèõ íàó÷íûõ 
öåëåé» (Ñòðàñáóðã, 2005), «Îáùèõ ýòè÷åñêèõ ïðèí-
öèïàõ ýêñïåðèìåíòîâ íà æèâîòíûõ», ïðèíÿòûõ V Íà-
öèîíàëüíûì êîíãðåññîì ïî áèîýòèêå (Êèåâ, 2013).

Ïîëó÷åííûå öèôðîâûå äàííûå îáðàáàòûâàëè 
ìåòîäàìè âàðèàöèîííîé ñòàòèñòèêè ñ ïîìîùüþ 
ëèöåíçèîííîãî êîìïüþòåðíîãî ïàêåòà ïðîãðàìì 
Microsoft Excel 2007 è ëèöåíçèîííîé ïðîãðàììû 
GraphPad inStat (ÑØÀ). Îïðåäåëÿëè ñðåäíþþ àðèô-
ìåòè÷åñêóþ âûáîðêè (M), ñòàíäàðòíóþ îøèáêó 
ñðåäíåé àðèôìåòè÷åñêîé (±m); äîñòîâåðíîñòü ðàç-
ëè÷èé (p) ìåæäó âûáîðêàìè îöåíèâàëè ñ èñïîëüçî-
âàíèåì êðèòåðèÿ Ñòüþäåíòà, ïîñêîëüêó ïî êðèòå-
ðèþ Øàïèðî-Óèëêà ïîëó÷åííûå äàííûå îòâå÷àëè 
íîðìàëüíîìó çàêîíó ðàñïðåäåëåíèÿ.

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Îöåíêà èçó÷àåìûõ ïîêàçàòåëåé ñâèäåòåëüñòâîâàëà, 
÷òî äî íà÷àëà ýêñïåðèìåíòà âî âñåõ ãðóïïàõ æèâîò-
íûõ íå îòìå÷àëîñü äîñòîâåðíîé ðàçíèöû.

Íà 10-é äåíü ýêñïåðèìåíòà óëüòðàçâóêîâûì èñ-
ñëåäîâàíèåì áðþøíîãî îòäåëà àîðòû ó æèâîòíûõ 
II ãðóïïû áûëî âûÿâëåíî äîñòîâåðíîå óìåíüøåíèå 
âíóòðèïðîñâåòíîãî äèàìåòðà èññëåäóåìîãî ñî-
ñóäà, à êîìïëåêñ èíòèìà-ìåäèà âèçóàëèçèðîâàë-
ñÿ â âèäå ãîìîãåííîé ðûõëîé ñòðóêòóðû è íå èìåë 
õàðàêòåðíîé äâóõñëîéíîñòè. Â òî âðåìÿ êàê ó êðûñ 
III ãðóïïû, òàêæå êàê è ó æèâîòíûõ I ãðóïïû, ñîõðà-
íÿëèñü ïðåæíèå ðàçìåðû âíóòðèïðîñâåòíîãî äèà-
ìåòðà áðþøíîé àîðòû, à êîìïëåêñ èíòèìà-ìåäèà 
èìåë íîðìàëüíóþ ñòðóêòóðó, äèôôåðåíöèðîâêó íà 
ñëîè, ÷åòêóþ ëèíèþ ïîâåðõíîñòè è îäèíàêîâóþ òîë-
ùèíó. Èçìåíåíèÿ çíà÷åíèé ïàðàìåòðîâ ãåìîäèíà-
ìèêè õàðàêòåðèçîâàëèñü äîñòîâåðíûì, â ñðàâíåíèè 
ñ äàííûìè ãðóïïû êîíòðîëÿ, ñíèæåíèåì çíà÷åíèé 
Vps è Vm ó êðûñ II è III ãðóïï, è ïîâûøåíèåì Ved ó æè-
âîòíûõ III ãðóïïû. Çíà÷åíèÿ èíäåêñîâ õàðàêòåðèçóþ-
ùèõ ïåðèôåðè÷åñêîå ñîïðîòèâëåíèå ñòåíêè ñîñóäà 
áûëè äîñòîâåðíî ñíèæåíû âî âñåõ îïûòíûõ ãðóïïàõ 
ïî ñðàâíåíèþ ñ ãðóïïîé êîíòðîëÿ (òàáë.).

Ïîñëå áîëþñíîãî ââåäåíèÿ àöåòèëõîëèíà õëîðè-
äà ó æèâîòíûõ II ãðóïïû áûëà âûÿâëåíà âûðàæåííàÿ 
âàçîêîíñòðèêöèÿ áðþøíîé àîðòû (KD < 0%), â òî 
âðåìÿ êàê ó æèâîòíûõ I è III ãðóïï îòìå÷àëàñü äèëàòà-
öèÿ ñîñóäà â ïðåäåëàõ íîðìû (KD > 10%). Ïðè îöåí-
êå êîëè÷åñòâåííûõ õàðàêòåðèñòèê êðîâîòîêà âî âñåõ 
ãðóïïàõ æèâîòíûõ âûÿâëÿëîñü ñíèæåíèå ïîêàçàòå-
ëåé Vps. Êðîìå òîãî, îöåíêà ÝÇÄ âûÿâèëà äîñòî-

âåðíîå ñíèæåíèå Ved è Vm âî II è III ãðóïïàõ æèâîò-
íûõ, â òî âðåìÿ êàê â ãðóïïå êîíòðîëÿ çíà÷åíèÿ ýòèõ 
ïîêàçàòåëåé óâåëè÷èâàëèñü. Çíà÷åíèÿ èíäåêñîâ, 
õàðàêòåðèçóþùèõ ïåðèôåðè÷åñêîå ñîïðîòèâëåíèå 
ñòåíêè ñîñóäà â îïûòíûõ ãðóïïàõ ïîâûøàëèñü, â òî 
âðåìÿ êàê â ãðóïïå êîíòðîëÿ ýòè èíäåêñû äîñòîâåð-
íî ñíèæàëèñü (òàáë.).

Îöåíêà ÝÍÇÄ áðþøíîé àîðòû âûÿâèëà äèëàòà-
öèþ èññëåäóåìîãî ñîñóäà ó æèâîòíûõ âñåõ ãðóïï, 
îäíàêî ó êðûñ II ãðóïïû óâåëè÷åíèå âíóòðèïðîñâåò-
íîãî äèàìåòðà áûëî íåäîñòàòî÷íûì (KD < 10%), à 
ó æèâîòíûõ III ãðóïïû îòìå÷àëàñü ïîâûøåííàÿ ÷óâ-
ñòâèòåëüíîñòü ê íèòðîãëèöåðèíó è äèëàòàöèÿ ñîñó-
äà ñîõðàíÿëàñü â ïðåäåëàõ íîðìû (KD > 10%). Ïðè 
îöåíêå çíà÷åíèé êîëè÷åñòâåííûõ õàðàêòåðèñòèê 
êðîâîòîêà âûÿñíèëîñü, ÷òî ïîñëå ââåäåíèÿ íèòðî-
ãëèöåðèíà ó âñåõ èññëåäóåìûõ æèâîòíûõ îòìå÷à-
ëîñü ñíèæåíèå çíà÷åíèé âñåõ ñêîðîñòíûõ ïîêàçàòå-
ëåé. Êðîìå òîãî, ó æèâîòíûõ I è II ãðóïï îòìå÷àëîñü 
äîñòîâåðíîå ñíèæåíèå èíäåêñîâ, õàðàêòåðèçóþ-
ùèõ ïåðèôåðè÷åñêîå ñîïðîòèâëåíèå â ñîñóäå, â òî 
âðåìÿ êàê ó æèâîòíûõ III ãðóïïû çíà÷åíèÿ ýòèõ ïîêà-
çàòåëåé, ïî ñðàâíåíèþ ñ èñõîäíûìè äàííûìè, äî-
ñòîâåðíî ïîâûøàëèñü (òàáë.).

Òàêèì îáðàçîì, â ðåçóëüòàòå ïðîâåäåííîãî ýêñ-
ïåðèìåíòà áûëî óñòàíîâëåíî, ÷òî äëèòåëüíàÿ áëî-
êàäà ÑÂ1 ðåöåïòîðîâ êàííàáèíîèäîâ ó ñòîäíåâíûõ 
ñàìöîâ êðûñ ëèíèè Âèñòàð ïðèâîäèò ê ðàçâèòèþ 
ýíäîòåëèàëüíîé äèñôóíêöèè, óìåíüøåíèþ âíóòðè-
ïðîñâåòíîãî äèàìåòðà áðþøíîé àîðòû è ñíèæå-
íèþ Vps è Vm ïðè ñîõðàíåíèè óïðóãî ýëàñòè÷åñêèõ 
ñâîéñòâ ñîñóäèñòîé ñòåíêè. Ïðè ýòîì íàðóøàåòñÿ 
÷óâñòâèòåëüíîñòü ñòåíêè ñîñóäà ê îêñèäó àçîòà, ÷òî 
ïðîÿâëÿåòñÿ åãî íåäîñòàòî÷íîé äèëàòàöèåé ïîñëå 
ââåäåíèÿ íèòðîãëèöåðèíà.

Ïðè ñîïðîâîæäåíèè äëèòåëüíîé áëîêàäû ÑÂ1 
ðåöåïòîðîâ êàííàáèíîèäîâ ââåäåíèåì L-àðãèíèíà 
àñïàðòàòà âíóòðèïðîñâåòíûé äèàìåòð, ñòðóêòóðà è 
ôóíêöèÿ ýíäîòåëèÿ áðþøíîé àîðòû ñîõðàíÿþòñÿ, à 
÷óâñòâèòåëüíîñòü ñòåíêè ñîñóäà ê íèòðîãëèöåðèíó 
ïîâûøàåòñÿ. Íàðóøåíèå ãåìîäèíàìèêè õàðàêòå-
ðèçóåòñÿ ñíèæåíèåì Vps è Vm íà ôîíå ïîâûøåíèÿ 
ýëàñòè÷íîñòè ñîñóäèñòîé ñòåíêè.

Èìåþòñÿ äàííûå, ÷òî â óñëîâèÿõ ïîñëå èíôàðêòà 
ìèîêàðäà è ïðè ìåòàáîëè÷åñêîì ñèíäðîìå áëîêàäà 
ÑÂ1 ðåöåïòîðîâ êàííàáèíîèäîâ âûçûâàåò óìåíü-
øåíèå àðòåðèàëüíîé æåñòêîñòè è îêàçûâàåò êàðäè-
îïðîòåêòîðíîå äåéñòâèå [8]. Ðåçóëüòàòû, ïîëó÷åí-
íûå íàìè ïðè ìîäåëèðîâàíèè äëèòåëüíîé áëîêàäû 
ÑÂ1 ðåöåïòîðîâ êàííàáèíîèäîâ, ïîêàçàëè, ÷òî ïðè 
îòñóòñòâèè â îðãàíèçìå ïàòîëîãè÷åñêîãî ïðîöåññà 
áëîêàäà ÑÂ1 ðåöåïòîðîâ âûçûâàåò ñòðóêòóðíûå èç-
ìåíåíèÿ â ñòåíêå áðþøíîé àîðòû ñ óòðàòîé ôóíê-
öèè ýíäîòåëèÿ è íàðóøåíèåì ôóíêöèè ìåçîòåëèÿ. 
Ýòè íàðóøåíèÿ îòñóòñòâóþò ïðè ñîïðîâîæäåíèè 
áëîêàäû ÑÂ1 ðåöåïòîðîâ ââåäåíèåì L-àðãèíèíà, 
êîòîðûé âçàèìîäåéñòâóÿ ñ ìîëåêóëÿðíûì êèñëî-
ðîäîì ïîä âëèÿíèåì NO-ñèíòàçû, îáðàçóåò îêñèä 
àçîòà [1]. Ýòîò ôàêò ïîäòâåðæäàåò ãèïîòåçó î âëè-
ÿíèè àêòèâàöèè ÑÂ1 ðåöåïòîðîâ íà âûñâîáîæäåíèå 
NO, êîòîðàÿ ìîæåò ìåíÿòüñÿ â çàâèñèìîñòè îò óñëî-
âèé ïîääåðæàíèÿ ãîìåîñòàçà ïðè ðàçâèòèè ïàòîëî-
ãè÷åñêîãî ïðîöåññà [2].
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Âûâîäû
1. Äëèòåëüíàÿ áëîêàäà ÑÂ1 ðåöåïòîðîâ êàííà-

áèíîèäîâ â ôèçèîëîãè÷åñêèõ óñëîâèÿõ âûçûâàåò ó 
ñòîäíåâíûõ êðûñ ãðóáûå íàðóøåíèÿ ãåìîäèíàìèêè, 
ðàçâèòèå ýíäîòåëèàëüíîé äèñôóíêöèè è ðåìîäåëè-
ðîâàíèå áðþøíîé àîðòû ïî êîíñòðèêòèâíîìó òèïó ñ 
ïîâûøåíèåì æåñòêîñòè ñòåíêè ñîñóäà è íàðóøåíè-
åì ÝÍÇÄ. 

2. Ñîïðîâîæäåíèå äëèòåëüíîé áëîêàäû ÑÂ1 ðå-
öåïòîðîâ êàííàáèíîèäîâ ââåäåíèåì L-àðãèíèíà 
àñïàðòàòà èç ðàñ÷åòà 100 ìã íà êã ìàññû æèâîòíîãî â 
ñóòêè ñîõðàíÿåò äèàìåòð áðþøíîé àîðòû, ñòðóêòóðó 

è ôóíêöèþ ýíäîòåëèÿ è ïîâûøàåò ÷óâñòâèòåëüíîñòü 
ñòåíêè ñîñóäà ê îêñèäó àçîòà.

3. Ïðè ñîïðîâîæäåíèè äëèòåëüíîé áëîêàäû ÑÂ1 
ðåöåïòîðîâ êàííàáèíîèäîâ ââåäåíèåì L-àðãèíèíà 
àñïàðòàòà ôîðìèðóåòñÿ íàðóøåíèå ãåìîäèíàìèêè 
è ïîâûøàåòñÿ ýëàñòè÷íîñòü ñîñóäèñòîé ñòåíêè.

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. 
Äëÿ ïîíèìàíèÿ ìåõàíèçìîâ ðàçâèòèÿ äèñôóíêöèè 
ýíäîòåëèÿ ïðè ñî÷åòàíèè äîíàòîðîâ îêñèäà àçîòà ñ 
áëîêàäîé ÑÂ1 ðåöåïòîðîâ êàííàáèíîèäîâ íåîáõî-
äèìî ïðîâåäåíèå äîïîëíèòåëüíûõ èññëåäîâàíèé. 

Òàáëèöà.

Ïîêàçàòåëè ãåìîäèíàìèêè â áðþøíîé àîðòå êðûñ íà 10-é äåíü ýêñïåðèìåíòà  
ïðè ýíäîòåëèéçàâèñèìîé è ýíäîòåëèéíåçàâèñèìîé äèëàòàöèè  

(óëüòðàçâóêîâîå èññëåäîâàíèå)

¹ 
ãðóïïû

D 
(ìì)

ÊÈÌ 
(ìì)

Vps 
(ñì×

Ved 
(ñì×

Vm 
(ñì×

RI S/D
KD 
(%)

I 
ãðóïïà

Èñõîä-
íûå

1,52±0,08 0,28±0,04 159,4±2,1 11,4±1,6 59,6±2,7 0,93±0,01 15,0±2,2 –

ÝÇÄ
1,83± 0,1

**
–

135,8±3,2
**

21,5±2,3
**

60,4±3,2
0,84±0,02

**
6,4±1,2

**
21,2±5,5

ÝÍÇÄ
1,85±0,1

**
–

93,8±2,2
**

12,4±1,0
38,0±1,9

**
0,87±0,01

**
7,8±1,5

**
22,3±4,5

II 
ãðóïïà

Èñõîä-
íûå

1,3±0,05
*

0,3±0,04
81,0±4,0

*
14,2±0,9

36,5±1,5
*

0,83±0,02
*

5,7±0,6
*

–

ÝÇÄ
1,1±0,05

* **
–

48,9±3,4
* **

7,9±1,5
* **

21,5±1,4
* **

0,85±0,03 6,3±1,2
- 10,3±3,7

*

ÝÍÇÄ
1,4±0,04

*
–

39,9±3,1
* **

7,7±0,9
* **

18,4±1,5
* **

0,82±0,01 5,2±0,9
9,0±1,3

*

III ãðóï-
ïà

Èñõîä-
íûå

1,55±0,05 0,29±0,05
100,4±4,9

*
19,1±0,9

*
46,2±3,1

*
0,81±0,02

*
5,3±0,6

*
–

ÝÇÄ
1,77±0,06

**
–

80,7±3,5
* **

8,2±0,8
* **

32,4±2,6
* **

0,89±0,02
**

9,9±1,6
**

17,2±3,3

ÝÍÇÄ
2,1±0,08

**
– 89,9±4,1

8,9±0,7
* **

35,9±2,1
**

0,9±0,01
**

10,2±1,4
**

32,2±4,8

Ïðèìå÷àíèÿ: ÝÇÄ – ýíäîòåëèéçàâèñèìàÿ äèëàòàöèÿ; ÝÍÇÄ – ýíäîòåëèéíåçàâèñèìàÿ äèëàòàöèÿ; D – âíóòðèïðîñâåòíûé äèàìåòð 

áðþøíîãî îòäåëà àîðòû; ÊÈÌ – êîìïëåêñ èíòèìà-ìåäèà; Vps - ïèêîâàÿ ñèñòîëè÷åñêàÿ ñêîðîñòü êðîâîòîêà; Ved - ìàêñèìàëüíàÿ êîíå÷íàÿ 

äèàñòîëè÷åñêàÿ ñêîðîñòü êðîâîòîêà; Vm – ñðåäíÿÿ ñêîðîñòü êðîâîòîêà; RI - èíäåêñ ðåçèñòåíòíîñòè; S/D ñèñòîëîäèàñòîëè÷åñêîå 

îòíîøåíèå; * - äîñòîâåðíî (ð<0,05) â ñðàâíåíèè ñ äàííûìè â êîíòðîëüíîé ãðóïïå; ** - äîñòîâåðíî (p0,05) â ñðàâíåíèè ñ èñõîäíûì 

äàííûìè.
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ÁËÎÊÀÄ² ÑÂ1 ÐÅÖÅÏÒÎÐ²Â ÊÀÍÀÁ²ÍÎ¯Ä²Â Â ÅÊÑÏÅÐÈÌÅÍÒ²
Ãàâðåëþê Ñ. Â., Ãóí³íà Ë. Ì.
Ðåçþìå. Ó ðîáîò³ ðîçãëÿäàþòüñÿ àêòóàëüí³ ïèòàííÿ âèâ÷åííÿ ìåõàí³çì³â àäàïòàö³¿ ñåðöåâî-ñóäèííî¿ ñè-

ñòåìè äî ä³¿ áëîêàäè ðåöåïòîð³â êàíàá³íî¿ä³â íà òë³ ââåäåííÿ äîíàòîðó îêñèäó àçîòó. Äîñë³äæåííÿ âèêîíàí³ 
íà òðüîõ ïîð³âíÿííèõ ãðóïàõ ñòîäîáîâèõ ùóð³â, ÿê³ îáñòåæóâàëèñÿ ìåòîäîì óëüòðàçâóêîâîãî ñêàíóâàí-
íÿ ïðîòÿãîì äåñÿòèäîáîâîãî òåðì³íó åêñïåðèìåíòó. Áóëî âèÿâëåíî, ùî òðèâàëà áëîêàäà ÑÂ1 ðåöåïòîð³â 
êàíàá³íî¿ä³â ó äîñë³äæóâàíèõ òâàðèí ïðèçâîäèòü äî ðîçâèòêó åíäîòåë³àëüíî¿ äèñôóíêö³¿, çìåíøåííþ 
âíóòð³øíüîïðîñâ³òíüîãî ä³àìåòðà ÷åðåâíî¿ àîðòè òà çíèæåííÿ ñåðåäíüî¿ øâèäêîñò³ êðîâîòîêó ïðè çáåðåæåíí³ 
ïðóæíî åëàñòè÷íèõ âëàñòèâîñòåé ñóäèííî¿ ñò³íêè. Ïðè öüîìó ïîðóøóºòüñÿ ÷óòëèâ³ñòü ñò³íêè ñóäèíè äî îê-
ñèäó àçîòó, ùî ïðîÿâëÿºòüñÿ éîãî íåäîñòàòíüîþ äèëàòàö³ºþ ï³ñëÿ ââåäåííÿ í³òðîãë³öåðèíó. Ïðè ñóïðîâîä³ 
òðèâàëî¿ áëîêàäè ÑÂ1 ðåöåïòîð³â êàíàá³íî¿ä³â ââåäåííÿì L-àðã³í³íó àñïàðòàòó âíóòð³øíüîïðîñâ³òíèé ä³àìåòð, 
ñòðóêòóðà ³ ôóíêö³ÿ åíäîòåë³þ ÷åðåâíî¿ àîðòè çáåð³ãàþòüñÿ, à ÷óòëèâ³ñòü ñò³íêè ñóäèíè äî í³òðîãë³öåðèíó 
ï³äâèùóºòüñÿ. Îäíàê ôîðìóºòüñÿ ïîðóøåííÿ ãåìîäèíàì³êè ³ ï³äâèùóºòüñÿ æîðñòê³ñòü ñóäèííî¿ ñò³íêè.

Êëþ÷îâ³ ñëîâà: ðåöåïòîðè êàíàá³íî¿ä³â, äèñôóíêö³ÿ åíäîòåë³þ, ÷åðåâíà àîðòà, îêñèä àçîòó.
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ÒÅËÜÍÎÉ ÁËÎÊÀÄÅ ÑÂ1 ÐÅÖÅÏÒÎÐÎÂ ÊÀÍÍÀÁÈÍÎÈÄÎÂ Â ÝÊÑÏÅÐÈÌÅÍÒÅ
Ãàâðåëþê Ñ. Â., Ãóíèíà Ë. Ì.
Ðåçþìå. Â ðàáîòå ðàññìàòðèâàþòñÿ àêòóàëüíûå âîïðîñû èçó÷åíèÿ ìåõàíèçìîâ àäàïòàöèè ñåðäå÷íî-

ñîñóäèñòîé ñèñòåìû ê âîçäåéñòâèþ áëîêàäû ðåöåïòîðîâ êàííàáèíîèäîâ íà ôîíå ââåäåíèÿ äîíàòîðà îê-
ñèäà àçîòà. Èññëåäîâàíèÿ âûïîëíåíû íà òðåõ ñîïîñòàâèìûõ ãðóïïàõ ñòîäíåâíûõ êðûñ, êîòîðûå îáñëåäî-
âàëèñü ìåòîäîì óëüòðàçâóêîâîãî ñêàíèðîâàíèÿ íà ïðîòÿæåíèè äåñÿòèäíåâíîãî ñðîêà ýêñïåðèìåíòà. Áûëî 
âûÿâëåíî, ÷òî äëèòåëüíàÿ áëîêàäà ÑÂ1 ðåöåïòîðîâ êàííàáèíîèäîâ ó èññëåäóåìûõ æèâîòíûõ ïðèâîäèò ê 
ðàçâèòèþ ýíäîòåëèàëüíîé äèñôóíêöèè, óìåíüøåíèþ âíóòðèïðîñâåòíîãî äèàìåòðà áðþøíîé àîðòû è ñíè-
æåíèþ ñðåäíåé ñêîðîñòè êðîâîòîêà ïðè ñîõðàíåíèè óïðóãî ýëàñòè÷åñêèõ ñâîéñòâ ñîñóäèñòîé ñòåíêè. Ïðè 
ýòîì íàðóøàåòñÿ ÷óâñòâèòåëüíîñòü ñòåíêè ñîñóäà ê îêñèäó àçîòà, ÷òî ïðîÿâëÿåòñÿ åãî íåäîñòàòî÷íîé äè-
ëàòàöèåé ïîñëå ââåäåíèÿ íèòðîãëèöåðèíà. Ïðè ñîïðîâîæäåíèè äëèòåëüíîé áëîêàäû ÑÂ1 ðåöåïòîðîâ êàí-
íàáèíîèäîâ ââåäåíèåì L-àðãèíèíà àñïàðòàòà âíóòðèïðîñâåòíûé äèàìåòð, ñòðóêòóðà è ôóíêöèÿ ýíäîòåëèÿ 
áðþøíîé àîðòû ñîõðàíÿþòñÿ, à ÷óâñòâèòåëüíîñòü ñòåíêè ñîñóäà ê íèòðîãëèöåðèíó ïîâûøàåòñÿ. Îäíàêî 
ôîðìèðóåòñÿ íàðóøåíèå ãåìîäèíàìèêè è ïîâûøàåòñÿ æåñòêîñòü ñîñóäèñòîé ñòåíêè.

Êëþ÷åâûå ñëîâà: ðåöåïòîðû êàííàáèíîèäîâ, äèñôóíêöèÿ ýíäîòåëèÿ, áðþøíàÿ àîðòà, îêñèä àçîòà.

UDC 612.1:616-073.432.19
EFFECT OF NO DONOR ON HEMODYNAMIC PARAMETERS AND ENDOTHELIAL FUNCTION WITH 

PROLONGED BLOCKADE OF CB1 RECEPTORS OF CANNABINOIDS IN THE EXPERIMENT
Gavreliuk S. V., Gunina L. M.
Abstract. In the paper, topical issues of studying the mechanisms of adaptation of the cardiovascular system to 

the effects of blockade of cannabinoid receptors against the background of the introduction of a nitric oxide donor.
The purpose of this study was to evaluate the changes in ultrasonic characteristics of hemodynamics and the 

function of the endothelium of the abdominal aorta on the model of accompanying the prolonged blockade of CB1 
receptors of cannabinoids by the donor of nitric oxide tivortin aspartate in experimental animals.

The studies were performed on three comparable groups of hundred-day rats, which were examined by 
ultrasonic scanning during the ten-day period of the experiment. The first group consisted of intact animals; The 
second group – rats, daily injected with rimonabant hydrochloride solution at a rate of 10 mg kg-1; The third is 
the animals who received a solution of rimonabant hydrochloride at a rate of 10 mg kg-1 and a solution of tivortin 
aspartate at a dose of 100 mg of L-arginine aspartate per kg of animal weight per day per os daily.

During ultrasound in the B-mode, the intraluminal diameter of the vessel, the thickness of the intima-media 
complex, endothelium-dependent and endothelium-independent dilation were quantified. In the regime of pulsed 
wave Dopplerography, the quantitative characteristics of the blood flow were investigated: peak systolic blood flow 
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velocity, maximum terminal diastolic blood flow velocity, resistance index and systolodiastolic ratio. The average 

blood flow velocity was calculated by the formula. Changes in the diameter of the vessel were estimated as a 

percentage of the initial value.

Endothelium-dependent and endothelium-independent dilation was assessed as a change in the diameter 

of the abdominal aorta after bolus administration of the dilatation mediators to the femoral vein, respectively: 

acetylcholine chloride (at the rate of 40 mg kg-1 animal weight) and nitroglycerin (based on 2 mg kg-1mass of the 

animal).

Based on the results of the variational analysis of hemodynamic parameters, some features of the restructuring 

of the vascular wall response are revealed depending on the blockade of the cannabinoid receptors and the 

maintenance of L-arginine with aspartate.

In particular, prolonged blockade of CB1 receptors of cannabinoids in the animals under study leads to the 

development of endothelial dysfunction, a decrease in the intraluminal diameter of the abdominal aorta and a 

decrease in the average blood flow velocity while maintaining the elastically elastic properties of the vascular wall. 

This affects the sensitivity of the vessel wall to nitrogen oxide, which is manifested by its insufficient dilatation after 

the administration of nitroglycerin. When accompanied by a prolonged blockade of CB1 receptors in cannabinoids 

by the administration of L-arginine aspartate, the intraluminal diameter, structure and function of the endothelium of 

the abdominal aorta persist, and the sensitivity of the vessel wall to nitroglycerin increases. However, a hemodynamic 

disorder is formed and the stiffness of the vascular wall is increased.

To understand the mechanisms of development of endothelial dysfunction with the combination of donators of 

nitric oxide with the blockade of CB1 receptors of cannabinoids, additional studies are needed.

Keywords: cannabinoid receptors, endothelial dysfunction, abdominal aorta, nitric oxide.

Ðåöåíçåíò — ïðîô. Øåðñòþê Î. Î.
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