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ÕÍÌÓ «Âèâ÷åííÿ ìåõàí³çì³â á³îëîã³÷íî¿ ä³¿ ïðîñòèõ 
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Âñòóïëåíèå. Èññëåäîâàíèÿ ïî èçó÷åíèþ ðàñ-
ïðåäåëåíèÿ öèêëè÷åñêèõ íóêëåîòèäîâ è ïðîñòà-
ãëàíäèíîâ â ðàçëè÷íûõ îáëàñòÿõ ãîëîâíîãî ìîçãà 
è èõ ó÷àñòèÿ â îòâåòíûõ ðåàêöèÿõ íåðâíûõ ñòðóê-
òóð íà âðåäíûå ðàçäðàæèòåëè ïîäòâåðäèëè îñî-
áóþ ðîëü öèêëè÷åñêèõ íóêëåîòèäîâ (öèêëè÷åñêèé 
àäåíîçèíìîíîôîñôàò (öÀÌÔ) è öèêëè÷åñêèé ãóà-
íîçèíìîíîôîñôàò (ö ÃÌÔ)) è ïðîñòàãëàíäèíîâ â 
ôóíêöèîíèðîâàíèè öåíòðàëüíîé íåðâíîé ñèñòåìû 
(ÖÍÑ) â ìåõàíèçìàõ íåéðîòðàíñìèññèè [1,2,4]. Ëè-
òåðàòóðíûå äàííûå ñâèäåòåëüñòâóþò, ÷òî âûñîêîå 
ñîäåðæàíèå öÀÌÔ è àêòèâíîñòè àäåíèëàòöèêëà-
çû, ôîñôîäèýñòåðàçû ñëóæàò äîêàçàòåëüñòâîì 
íàïðÿæåííîñòè îáìåíà öèêëè÷åñêèõ íóêëåîòèäîâ 
â ÖÍÑ [2]. Íàèáîëåå âûñîêàÿ àêòèâíîñòü ñèñòåìû 
«öÀÌÔ-àäåíèëàòöèêëàçà» îáíàðóæèâàåòñÿ â ñåðîì 
âåùåñòâå êîðû ãîëîâíîãî ìîçãà. Îòíîøåíèÿ ìåæäó 
öÀÌÔ è öÃÌÔ â íåðâíîé òêàíè òàê æå, êàê è â äðóãèõ 
îðãàíàõ, â ðÿäå ñëó÷àåâ íîñèò õàðàêòåð ðåöèïðîê-
íîñòè. Ïðèìåðîì ìîæåò ñëóæèòü ïðîòèâîïîëîæíîå 
âëèÿíèå öÀÌÔ è öÃÌÔ íà áèîýëåêòðè÷åñêóþ àêòèâ-
íîñòü íåéðîíîâ è ó÷àñòêà öèêëè÷åñêèõ íóêëåîòèäîâ 
ïðè äåéñòâèè àäðåíàëèíà è àöåòèëõîëèíà [3,5]. 
Âàæíåéøèì ýòàïîì èçó÷åíèÿ ðîëè öèêëè÷åñêèõ íó-
êëåîòèäîâ â ðåãóëÿöèè ôóíêöèîíàëüíîé àêòèâíîñòè 
ÖÍÑ áûëî óñòàíîâëåíèå ôàêòà èçìåíåíèÿ ñîäåð-
æàíèÿ öÀÌÔ è öÃÌÔ â ðàçëè÷íûõ ôóíêöèîíàëü-
íûõ ñòðóêòóðàõ ãîëîâíîãî ìîçãà è ïåðèôåðè÷åñêîé 
íåðâíîé ñèñòåìû ïîä âëèÿíèåì àäðåíîìèìåòèêîâ 
è èõ àíòàãîíèñòîâ è, ñîîòâåòñòâåííî, õîëèíîìèìå-
òèêîâ è áëîêàòîðîâ õîëèíîðåàêòèâíûõ ñèñòåì [6]. 
Ïîêàçàíî óâåëè÷åíèå óðîâíÿ öÀÌÔ â ðàçëè÷íûõ 
ñòðóêòóðàõ ãîëîâíîãî ìîçãà ïîä âëèÿíèåì êàòåõîëà-
ìèíîâ, ïðè÷åì ýôôåêò ïîâûøàåòñÿ â ïðèñóòñòâèè 
ýêçîãåííîãî àäðåíàëèíà è òèðàìèíà [2]. Õîëèíåðãè-
÷åñêèå ìåäèàòîðû è èõ àãîíèñòû âûçûâàþò çíà÷è-
òåëüíîå óâåëè÷åíèå óðîâíÿ öÃÌÔ â êîðå ãîëîâíîãî 
ìîçãà, ìîçæå÷êå, â òî âðåìÿ êàê àòðîïèí îêàçûâàåò 

ïðîòèâîïîëîæíûé ýôôåêò [4,5]. Áûëî óáåäèòåëüíî 
ïîêàçàíî èíãèáèðóþùåå âëèÿíèå öÀÌÔ íà íåéðîíû 
öåíòðàëüíîé íåðâíîé ñèñòåìû è ïîäàâëåíèå íåé-
ðîíàëüíîé àêòèâíîñòè. Â îòëè÷èå îò öÀÌÔ, öÃÌÔ 
â çíà÷èòåëüíîé ñòåïåíè óâåëè÷èâàåò ñêîðîñòü âîç-
áóæäåíèÿ êëåòîê ãîëîâíîãî ìîçãà, ïèðàìèäàëüíûõ 
êëåòîê ãèïîêàìïà [2,6]. Äàííûå ëèòåðàòóðû ïîçâî-
ëÿþò ñóäèòü î òåñíîé îðãàíè÷åñêîé ñâÿçè ôóíêöèé 
öÀÌÔ ñ àäðåíåðãè÷åñêèìè, à öÃÌÔ – ñ õîëèíåð-
ãè÷åñêèìè ñòðóêòóðàìè ãîëîâíîãî ìîçãà. Îíè êîí-
òðîëèðóþò íåçàâèñèìûå íåéðîôèçèîëîãè÷åñêèå 
ïðîöåññû, â ÷àñòíîñòè, ìåäëåííûé âîçáóæäàþùèé 
(öÃÌÔ) è òîðìîçíîé (öÀÌÔ) ïîòåíöèàëû [2,6]. Óâå-
ëè÷åíèå óðîâíÿ öÀÌÔ â íåéðîíàõ ÖÍÑ ïðèâîäèò ê 
ðàçâèòèþ òîðìîçíûõ ïðîöåññîâ, à óâåëè÷åíèå óðîâ-
íÿ öÃÌÔ, êàê ïðàâèëî, îáóñëîâëèâàåò âîçáóæäåíèå. 
Â íåðâíîé ñèñòåìå, òàê æå êàê è â äðóãèõ îðãàíàõ, 
ñóùåñòâóåò òåñíàÿ âçàèìîñâÿçü ìåæäó öèêëè÷å-
ñêèìè íóêëåîòèäàìè è ïðîñòàãëàíäèíàìè. Â öåëîì 
ðÿäå ðàáîò ïîêàçàíî, ÷òî ïðîñòàãëàíäèíû îêàçûâà-
þò ñóùåñòâåííîå âëèÿíèå íà óðîâåíü öèêëè÷åñêèõ 
íóêëåîòèäîâ â òêàíÿõ. Â ÷àñòíîñòè, îòìå÷åíî óâåëè-
÷åíèå ñîäåðæàíèÿ öÀÌÔ â íåðâíîé òêàíè ïîä âëèÿ-
íèåì ïðîñòàãëàíäèíà Å [2,7]. Ïî ìíåíèþ Ð. Hedgist 
[7], ïðîñòàãëàíäèíû âûñòóïàþò â ðîëè ïîñðåäíèêîâ, 
ñ ó÷àñòèåì êîòîðûõ îñóùåñòâëÿåòñÿ äåéñòâèå íà 
íåðâíóþ ñèñòåìó íåéðîãóìîðàëüíûõ ñòèìóëîâ. Îíè 
îáðàçóþòñÿ ýôôåêòîðíîé êëåòêîé â îòâåò íà íåéðî-
ìåäèàòîð è ðåãóëèðóþò ñèíàïòè÷åñêèé ïðîöåññ íà 
ïðå- è ïîñòñèíàïòè÷åñîì óðîâíå. Îñîáåííîñòè ó÷à-
ñòèÿ öèêëè÷åñêèõ íóêëåîòèäîâ è ïðîñòàãëàíäèíîâ â 
ðåãóëÿöèè ïðîöåññîâ âîçáóæäåíèÿ è òîðìîæåíèÿ, 
ïî âñåé âåðîÿòíîñòè, îòðàæàåò õàðàêòåð è íàïðàâ-
ëåííîñòü èçìåíåíèé óðîâíÿ ýòèõ âåùåñòâ â ÖÍÑ â 
óñëîâèÿõ äåéñòâèÿ íà îðãàíèçì ðàçëè÷íîãî ðîäà 
âðåäíûõ ýêñòðåìàëüíûõ ôàêòîðîâ [1,3,4]. 

Öåëü èññëåäîâàíèÿ – èçó÷èòü âëèÿíèå íîâîé 
ñèíòåçèðîâàííîé ãðóïïû îëèãîýôèðîâ íà ñîñòîÿ-
íèå öèêëè÷åñêèõ íóêëåîòèäîâ è ïðîñòàãëàíäèíîâ â 
ãîëîâíîì ìîçãå áåëûõ êðûñ, ïîäâåðãàâøèõñÿ ïîäî-
ñòðîìó âîçäåéñòâèþ èññëåäóåìûõ êñåíîáèîòèêîâ 
äîçå 1/10 LD50. 
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Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Â ðàáîòå 
áûëî èñïîëüçîâàíî òðè íîâûõ õèìè÷åñêèõ âåùå-
ñòâà ñ ðåãëàìåíòèðîâàííûìè ôèçèêî-õèìè÷åñêèìè 
ñâîéñòâàìè è îòíîñÿùèìñÿ ê îëèãîýôèðàì ñëåäóþ-
ùèõ ìàðîê: Ë-501-2 -100 (àöåòàëè ìîíîìåòèëîâîãî 
ýôèðà ïîëèîêñèýòèëåíãëèêîëÿ), Ë-1601 –2-50 «Á» 
(áóòèëàëëèëîâûé ýôèðïîëèîêñèïðîïèëåíîêñèýòè-
ëåíãëèêîëÿ) è Ë-1601-2-50 «Ð» (àöåòàëèìîíîáóòèëî-
âîãî ýôèðà ïîëèîêñèïðîïèëåíîêñèýòèëåíãëèêîëÿ). 
Íàëè÷èå â ìîëåêóëå îëèãîýôèðîâ ãèäðîôèëüíûõ è 
ãèäðîôîáíûõ ðàäèêàëîâ îáåñïå÷èâàåò èì îñîáûå 
ïîâåðõíîñòíî-àêòèâíûå ñâîéñòâà. Äàííàÿ ãðóïïà 
ñîåäèíåíèé íà îñíîâàíèè ïàðàìåòðîâ îñòðîé òîê-
ñè÷íîñòè îòíîñèòñÿ ê óìåðåííî- è ìàëîòîêñè÷íûì 
âåùåñòâàì (3,4 êëàññ îïàñíîñòè), íå îáëàäàþùè-
ìè êóìóëÿòèâíûìè ñâîéñòâàìè. Ñðåäíåñìåðòåëü-
íûå äîçû LD50 äëÿ áåëûõ êðûñ áûëè óñòàíîâëåíû 
íà óðîâíÿõ: 3,46; 3,85 è 5,17 ã/êã ìàññû æèâîòíîãî, 
à êîýôôèöèåíòû êóìóëÿöèè íà óðîâíÿõ: 9,8; 9,17; 
è 7,13, ñîîòâåòñòâåííî äëÿ Ë-501-2-100, Ë-1601-
2-50 «Á» è Ë-1601 -2-50 «Ð». Âûáîð èññëåäóåìîé 
ãðóïïû êñåíîáèîòèêîâ áûë îáîñíîâàí îòñóòñòâèåì 
ñâåäåíèé â íàó÷íîé ëèòåðàòóðå î ìåõàíèçìàõ ïî-
âðåæäàþùåãî äåéñòâèÿ îëèãîýôèðîâ, áîëüøèì 
îáúåìîì èõ ïðîèçâîäñòâà è øèðîêèì êîíòàêòîì ñ 
íàñåëåíèåì, à òàêæå îòñóòñòâèåì ïðîãíîñòè÷åñêîé 
îöåíêè ïîòåíöèàëüíîé îïàñíîñòè îëèãîýôèðîâ 
äëÿ ÷åëîâåêà è îêðóæàþùåé ñðåäû. Èññëåäîâàíèÿ 
ïðåäóñìàòðèâàëè ïðîâåäåíèå ïîäîñòðîãî òîêñèêî-
ëîãè÷åñêîãî ýêñïåðèìåíòà íà ïîëîâîçðåëûõ êðûñàõ 
ëèíèè Âèñòàð ìàññîé 180-210 ã. Æèâîòíûì åæå-
äíåâíî óòðîì íàòîùàê íà ïðîòÿæåíèè 45 ñóòîê ñ 
ïîìîùüþ ìåòàëëè÷åñêîãî çîíäà ââîäèëèñü âîäíûå 
ðàñòâîðû îëèãîýôèðîâ èç ðàñ÷åòà 1/10 LD50. Êîí-
òðîëüíàÿ ãðóïïà ïîëó÷àëà ñîîòâåòñòâóþùèå îáú-
åìû ïèòüåâîé âîäû. Â ýêñïåðèìåíòå èñïîëüçîâàíî 
40 êðûñ (ïî 10 æèâîòíûõ â òðåõ îïûòíûõ ãðóïïàõ è 
10 æèâîòíûõ â êîíòðîëå). Ïðè ïðîâåäåíèè îïûòîâ 
ñîáëþäàëèñü ïðàâèëà ãóìàííîãî îòíîøåíèÿ ê æè-
âîòíûì è òðåáîâàíèÿ «Åâðîïåéñêîé êîíâåíöèè î 
çàùèòå ïîçâîíî÷íûõ æèâîòíûõ, êîòîðûå èñïîëü-
çóþòñÿ äëÿ ýêñïåðèìåíòàëüíûõ è äðóãèõ íàó÷íûõ 

öèêëè÷åñêèõ íóêëåîòèäîâ â ãîëîâíîì ìîçãå âûÿâè-
ëî â öåëîì ñíèæåíèå óðîâíåé öÀÌÔ â êîðå ãîëîâíî-
ãî ìîçãà, ìîçæå÷êå, ïðîäîëãîâàòîì ìîçãó è ñòâîëå 
ìîçãà íà ôîíå ïîâûøåíèÿ ñîäåðæàíèÿ öÃÌÔ â ýòèõ 
ñòðóêòóðàõ (òàáë. 1). Òàê, îáíàðóæåíî ïî ñðàâíåíèþ 
ñ ïîêàçàòåëÿìè êîíòðîëüíîé ãðóïïû óìåíüøåíèå 
óðîâíÿ öÀÌÔ â êîðå ãîëîâíîãî ìîçãà íà – 57,69 %, 
54,01 % è 42,60 %, â ìîçæå÷êå – 31,21 %; 26,96 % è 
40 %, â ïðîäîëãîâàòîì ìîçãå – 38,29 %; 30,49 % è 
41,49 %, â ñòâîëå ìîçãà – 35 %; 23,63 % è 39,09 % ñî-
îòâåòñòâåííî ïîä âëèÿíèåì Ë-501-2-100, Ë-1601-
2-50 «Á» è Ë-1601 -2-50 «Ð». Îòíîñèòåëüíî èíòàêò-
íîé ãðóïïû íàáëþäàëîñü óâåëè÷åíèå êîíöåíòðàöèè 
öÃÌÔ â êîðå ãîëîâíîãî ìîçãà íà – 163,7 %; 148,6 % 
è 159,6 %, ìîçæå÷êå – 91,87 %; 97,56 % è 92,69 %, 
ïðîäîëãîâàòîì ìîçãå – 71,03 %; 57,95 % è 79,4 %, 
ñòâîëå ìîçãà – 94,19 %; 101,17 % è 47,68 % ñîîò-
âåòñòâåííî â ãðóïïàõ,òîêñèôèöèðîâàííûõ Ë-501-2-
100, Ë-1601-2-50 «Á» è Ë-1601 -2-50 «Ð». Ïîëó÷åí-
íûå ðåçóëüòàòû óêàçûâàþò íà èíãèáèðîâàíèå öÀÌÔ 
è àêòèâèðîâàíèå öÃÌÔ ïóòåé îáìåíà â ñòðóêòóðàõ 
ãîëîâíîãî ìîçãà ïîä âëèÿíèåì îëèãîýôèðîâ. 

Èññëåäîâàíèå îáìåíà íåêîòîðûõ ïðîñòàãëàí-
äèíîâ â ðàçëè÷íûõ ñòðóêòóðàõ ãîëîâíîãî ìîçãà âû-
ÿâèëî â êîðå ãîëîâíîãî ìîçãà, ìîçæå÷êå, ïðîäîëãî-
âàòîì ìîçãå è ñòâîëå ìîçãà ñíèæåíèåñîäåðæàíèÿ 
ïðîñòàãëàíäèíà Å è çíà÷èòåëüíîå óâåëè÷åíèå â ýòèõ 
ñòðóêòóðàõ óðîâíÿ ïðîñòàãëàíäèíà F

2α (òàáë. 2). 
Óðîâíè ïðîñòàãëàíäèíà Å ó ýêñïåðèìåíòàëüíûõ æè-
âîòíûõ, ïîäâåðãàâøèõñÿ âîçäåéñòâèþ îëèãîýôè-
ðàìèË-501-2-100, Ë-1601-2-50 «Á» è Ë-1601 -2-50 
«Ð» â 1/10 LD50, ñíèæàëèñü â êîðå ãîëîâíîãî ìîçãà 
íà – 35. 2 %; 30,68 % è 37,5 %, ìîçæå÷êå – 32,9 %; 
32,14 % è 36,9 %, ïðîäîëãîâàòîì ìîçãå – 47,69 %; 
44,61 % è 50,77 %, ñòâîëå ìîçãà – 41,1 %; 34,24 % è 
44,83 %, ïðè ýòîì îòìå÷àëîñü óâåëè÷åíèå ñîäåðæà-
íèÿ ïðîñòàãëàíäèíà F

2α â êîðå ãîëîâíîãî ìîçãà íà – 
171,02 %; 152,18 % è 186,96 %, ìîçæå÷êå – 143,3 %; 
150,75 % è 158,2 %, ïðîäîëãîâàòîì ìîçãå – 140,6 %; 
160,9 % è 131,25 %, ñòâîëå ìîçãà – 188,5 %; 200 % è 
177,05 % ïî ñðàâíåíèþ ñ êîíòðîëåì. Ñëåäóåò îòìå-
òèòü, ÷òî íàèáîëåå âûñîêèå óðîâíè ïðîñòàãëàíäèíà 

Òàáëèöà 1

Âëèÿíèå îëèãîýôèðîâ â äîçå 1/10LD50 íà îáìåí 
öèêëè÷åñêèõ íóêëåîòèäîâ â ñòðóêòóðàõ ãîëîâíîãî 

ìîçãà

Ñòðóêòóðà ìîçãà
Ãðóïïà íàáëþäåíèÿ, Ì ± m

Êîíòðîëü
Ë-501-
2-100

Ë-1601-
2-50 «Á»

Ë-1601-
2-50 «Ð»

öÀÌÔ (íìîëü/ã òêàíè)
Êîðà ãîëîâíîãî ìîçãà 3,61 ± 0,24 1,53 ± 0,09* 1,66 ± 0,08* 1,35 ± 0,04*
Ìîçæå÷îê 3,3 ± 0,17 2,27 ± 0,13* 2,43 ± 0,19* 1,98 ± 0,21*
Ïðîäîëãîâàòûé ìîçã 2,82 ± 0,21 1,74 ± 0,08* 1,96 ± 0,15* 1,65 ± 0,07*
Ñòâîë ìîçãà 2,2 ± 0,14 1,43 ± 0,12* 1,68 ± 0,17* 1,34 ± 0,09*

öÃÌÔ (íìîëü/ã òêàíè)
Êîðà ãîëîâíîãî ìîçãà 1,46 ± 0,07 3,85 ± 0,27* 3,63 ± 0,32* 3,79 ± 0,28*
Ìîçæå÷îê 1,23 ± 0,04 2,76 ± 0,18* 2,43 ± 0,24* 2,57 ± 0,21*
Ïðîäîëãîâàòûé ìîçã 1,07 ± 0,03 1,83 ± 0,14* 1,69 ± 0,08* 2,92 ± 0,15*
Ñòâîë ìîçãà 0,86 ± 0,05 1,67 ± 0,15* 1,73 ± 0,09* 1,77 ± 0,14*

Ïðèìå÷àíèå:* – ðàçëè÷èÿ ñ êîíòðîëåì äîñòîâåðíûå, ð < 0,05. 

öåëåé» (Ñòðàñáóðã, 1986). Ïî îêîí÷àíèþ 
ïîäîñòðîãî ýêñïåðèìåíòà èçó÷àëîñü ñî-
äåðæàíèå â ñòðóêòóðàõ ãîëîâíîãî ìîçãà 
öèêëè÷åñêèõ íóêëåîòèäîâ è ïðîñòàãëàí-
äèíîâ ðàäèîèììóíîëîãè÷åñêèì ìåòîäîì 
[4,5]. Ïðè îïðåäåëåíèè â êîðå ãîëîâíî-
ãî ìîçãà, ïðîäîëãîâàòîì ìîçãå è ñòâîëå 
ãîëîâíîãî ìîçãà óðîâíåé öèêëè÷åñêèõ 
íóêëåîòèäîâ èñïîëüçîâàëè íàáîð ðåàêòè-
âîâ ôèðìû AmershamInternationalpls(Âåë
èêîáðèòàíèÿ), à äëÿ îïðåäåëåíèÿ ñîäåð-
æàíèÿ ïðîñòàãëàíäèíîâ – òåñò-ñèñòåìû 
ôèðìû Advancedmagneticsinc. (ÑØÀ). 
Ñòàòèñòè÷åñêàÿ îáðàáîòêà ðåçóëüòàòîâ 
îñóùåñòâëÿëàñü ñ èñïîëüçîâàíèåìt – 
êðèòåðèÿ Ñòüþäåíòà – Ôèøåðà. 

Ðåçóëüòàòû èññëåäîâàíèé è èõ 
îáñóæäåíèå. Èçó÷åíèå âëèÿíèÿ îëè-
ãîýôèðîâ â äîçå 1/10 LD50 íà îáìåí 
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F
2α íàáëþäàëèñü â êîðå ãîëîâíîãî ìîçãà è 

ñòâîëå ìîçãà, ïðàêòè÷åñêè áîëåå ÷åì â 2 
ðàçà, ïî ñðàâíåíèþ ñ ãðóïïîé êîíòðîëÿ. 

Èññëåäîâàíèå â ðàçëè÷íûõ ñòðóêòóðàõ 
ãîëîâíîãî ìîçãà ðàñïðåäåëåíèÿ öèêëè-
÷åñêèõ íóêëåîòèäîâ è ïðîñòàãëàíäèíîâ 
âûÿâèëè èõ òåñíóþ âçàèìîñâÿçü. Â öåëîì 
ðÿäå ðàáîò áûëî ïîêàçàíî, ÷òî ïðîñòà-
ãëàíäèíû îêàçûâàþò ñóùåñòâåííîå âëèÿ-
íèå íà óðîâåíü öèêëè÷åñêèõ íóêëåîòèäîâ 
â òêàíÿõ [1,2,7]. Â ÷àñòíîñòè, îòìå÷åíî 
óâåëè÷åíèå ñîäåðæàíèÿ öÀÌÔ â íåðâíîé 
òêàíè ïîä âëèÿíèåì ïðîñòàãëàíäèíà Å. 
Òî÷êîé ïðèëîæåíèÿ äåéñòâèÿ ïðîñòàãëàí-
äèíà Å ÿâëÿåòñÿ, î÷åâèäíî, àäåíèëàòöè-
êëàçà, àêòèâíîñòü êîòîðîé ïîä âëèÿíèåì 
ýòîãî ïðîñòàãëàíäèíà óâåëè÷èâàåòñÿ. Ðå-
çóëüòàòû íàøèõ èññëåäîâàíèé ñâèäåòåëü-
ñòâóþò, ÷òî îëèãîýôèðû ñíèæàþò â ãîëîâ-
íîì ìîçãå ñîäåðæàíèå êàê öÀÌÔ, òàê è 
ïðîñòàãëàíäèíà Å, ïðè ýòîì íàáëþäàåòñÿ 

íàïðàâëåííûõ íà îáåñïå÷åíèå ãîìåîñòàòè÷åñêîé 
ôóíêöèè îðãàíèçìà â óñëîâèÿõ ïîäîñòðîé òîêñèôè-
êàöèè èññëåäóåìûìè êñåíîáèîòèêàìè. 

Â ýòèõ óñëîâèÿõ îëèãîýôèðû, î÷åâèäíî, ÿâëÿþò-
ñÿ ôàêòîðîì, ñòèìóëèðóþùèì ñèíòåç ïðîñòàãëàí-
äèíîâ F

2α è èíãèáèðóþùèì ñèìïàòî-àäðåíàëîâóþ 
ñèñòåìó. 

Âûâîäû. Îëèãîýôèðû â äîçå 1/10 LD50 îêà-
çûâàþò àêòèâèðóþùåå âëèÿíèå íà ñèñòåìó 
«ãóàíèëàòöèêëàçà-öÃÌÔ» è èíãèáèðóþùåå äåé-
ñòâèå íà ñèñòåìó «àäåíèëàòöèêëàçà-öÀÌÔ», ÷òî 
ñîïðÿæåíî ñ óìåíüøåíèåì â ñòðóêòóðàõ ãîëîâíîãî 
ìîçãà ñîäåðæàíèÿ ïðîñòàãëàíäèíà Å è ïîâûøåíèåì 
-ïðîñòàãëàíäèíà F

2α. Äàííàÿ ñèòóàöèÿ îáóñëîâëåíà 
çíà÷èòåëüíûì íàïðÿæåíèåì çàùèòíî-êîìïåíñàòîð-
íûõ ìåõàíèçìîâ, íàïðàâëåííûõ íà óñèëåíèå âîññòà-
íîâèòåëüíûõ ñèíòåçîâ â ïîâðåæäåííûõ ñòðóêòóðàõ 
ãîëîâíîãî ìîçãà. Îäíèì èç âåäóùèõ ìåõàíèçìîâ â 
öåïè ðàçâèòèÿ ñòðóêòóðíî-ìåòàáîëè÷åñêèõ íàðó-
øåíèé ìîæåò áûòü èíãèáèðîâàíèå ýíåðãåòè÷åñêî-
ãî îáåñïå÷åíèÿ ãîëîâíîãî ìîçãà, àêòèâàöèÿ ïåðå-
êèñíîãî îêèñëåíèÿ ëèïèäîâ è ðàçâèòèå òêàíåâîé 
ãèïîêñèè, êîòîðûå ñâÿçàíû ñ òîêñèôèêàöèåé êñå-
íîáèîòèêàìè è èçìåíåíèåì â ñèñòåìàõ ðåãóëÿöèè 
âíóòðèêëåòî÷íîãî ìåòàáîëèçìà. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. 
Ïåðñïåêòèâíûìè èññëåäîâàíèÿìè â äàííîì íàïðàâ-
ëåíèè ÿâëÿþòñÿ èññëåäîâàíèÿ âëèÿíèÿ õèìè÷åñêîãî 
ýêîôàêòîðà íà áèîëîãè÷åñêèå æèäêîñòè áèîñèñòåì. 

Òàáëèöà 2

Âëèÿíèå îëèãîýôèðîâ â äîçå 1/10LD50 íà 
ñîäåðæàíèå ïðîñòàãëàíäèíîâ â ñòðóêòóðàõ 

ãîëîâíîãî ìîçãà

Ñòðóêòóðà ìîçãà
Ãðóïïà íàáëþäåíèÿ, Ì ± m

Êîíòðîëü
Ë-501-2-

100
Ë-1601-2-

50 «Á»
Ë-1601-
2-50 «Ð»

Ïðîñòàãëàíäèí Å (ìã/ã òêàíè)

Êîðà ãîëîâíîãî ìîçãà 8,8 ± 0,46 5,7 ± 0,48* 6,1 ± 0,52* 5,5 ± 0,44*

Ìîçæå÷îê 8,4 ± 0,54 5,3 ± 0,45* 5,7 ± 0,38* 5,3 ± 0,46*

Ïðîäîëãîâàòûé ìîçã 6,5 ± 0,37 3,4 ± 0,28* 3,6 ± 0,33* 3,2 ± 0,27*

Ñòâîë ìîçãà 7,3 ± 0,44 4,3 ± 0,35* 4,8 ± 0,46* 4,1 ± 0,32*

Ïðîñòàãëàíäèí F
2α (ìã/ã òêàíè)

Êîðà ãîëîâíîãî ìîçãà 6,9 ± 0,54 18,7 ± 1,4* 17,4 ± 1,2* 19,8 ± 1,6*

Ìîçæå÷îê 6,7 ± 0,46 16,3 ± 1,3* 16,8 ± 1,5* 17,3 ± 1,2*

Ïðîäîëãîâàòûé ìîçã 6,4 ± 0,39 15,4 ± 0,98* 16,7 ± 1,3* 14,8 ± 1,5*

Ñòâîë ìîçãà 6,1 ± 0,42 17,6 ± 1,5* 18,3 ± 1,6* 16,9 ± 1,3*

Ïðèìå÷àíèå:* – ðàçëè÷èÿ ñ êîíòðîëåì äîñòîâåðíûå, ð < 0,05. 

óâåëè÷åíèå óðîâíåé öÃÌÔ è ïðîñòàãëàíäèíà F
2α. 

Â ëèòåðàòóðå îòìå÷àåòñÿ, ÷òî öÃÌÔ âîâëåêàåò-
ñÿ â áûñòðûå àäàïòèâíûå èçìåíåíèÿ àêòèâíîñòè 
ÖÍÑ íåçàâèñèìî îò âîçäåéñòâóþùåãî ôàêòîðà [3]. 
Î÷åíü ìíîãèå ñòðåññîðíûå âîçäåéñòâèÿ ïðèâîäÿò ê 
óâåëè÷åíèþ óðîâíåé öÃÌÔ â ìîçãå è êëåòêàõ ìîç-
æå÷êà, â òî âðåìÿ êàê óðîâåíü öÀÌÔ â ýòèõ óñëîâè-
ÿõ ìîæåò ñíèæàòüñÿ èëè íå èçìåíÿòüñÿ [2]. Îñâÿçè 
èçìåíåíèÿ óðîâíåé öèêëè÷åñêèõ íóêëåîòèäîâ ñ ñî-
ñòîÿíèåì ÖÍÑ, åå ôóíêöèåé ãîâîðÿò äàííûå èññëå-
äîâàíèé ñ èñïîëüçîâàíèåì ðÿäà âåùåñòâ, âîçáóæ-
äàþùèõ ÖÍÑ è ñïîñîáñòâóþùèõ åå äåïðåññèè [2-4]. 
Ñîãëàñíî äàííûì ýòèõ èññëåäîâàíèé, âñå âåùåñòâà, 
ñòèìóëèðóþùèå äåÿòåëüíîñòü ÖÍÑ, ïîâûøàþò óðî-
âåíü öÃÌÔ â ìîçæå÷êå, êîðå, ãèïîêàìïå è äðóãèõ 
ó÷àñòêàõ ãîëîâíîãî ìîçãà. Â òî æå âðåìÿ, âåùåñòâà, 
âûçûâàþùèå äåïðåññèþ, çíà÷èòåëüíî óâåëè÷èâà-
þò óðîâåíü öÀÌÔ â ðÿäå ñòðóêòóð ìîçãà è ñíèæà-
þò óðîâåíü öÃÌÔ [1,3]. Ðàññìàòðèâàÿ ñ ýòîé òî÷êè 
çðåíèÿ ïîëó÷åííûå ðåçóëüòàòû, ìîæíî çàêëþ÷èòü, 
÷òî îëèãîýôèðû âûçûâàþò ðåçêîå óâåëè÷åíèå ñî-
äåðæàíèÿ öÃÌÔ îñîáåííî â êîðå ãîëîâíîãî ìîçãà 
è ïðèâîäÿò ê ðàçâèòèþ âîçáóæäàþùèõ ïðîöåññîâ, 
êîòîðûå, î÷åâèäíî, åùå â áîëüøåé ñòåïåíè óñóãó-
áëÿþòñÿ ñíèæåíèåì â ýòèõ óñëîâèÿõ êîíöåíòðàöèè 
öÀÌÔ êàê òîðìîçíîãî ôàêòîðà. Íàáëþäàåìûå íàìè 
óìåíüøåíèÿ óðîâíÿ öÀÌÔ â ãîëîâíîì ìîçãå è ïî-
âûøåíèå – öÃÌÔ ñâèäåòåëüñòâóþò îá àêòèâàöèè 
àäàïòàöèîííî-ïðèñïîñîáèòåëüíûõ ìåõàíèçìîâ, 
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Oligoether
Bagmut I. Yu. 
Abstract. This work is a piece of research KhNMU “Studding mechanisms biological action polyether simple 

have problems health circumflex media”, state registration number 0110U001812. 
Introduction. Studies of the distribution of cyclic nucleotides and prostaglandins in different brain areas and their 

involvement in the response of the neural structures to noxious stimuli confirmed special role of cyclic nucleotides 
(cyclic adenosine monophosphate (cAMP) and cyclic guanosine monophosphate (c GMP)) and prostaglandins in 
the functioning of the central nervous system (CNS) in the neurotransmission mechanisms. Features involvement of 
cyclic nucleotides and prostaglandins in the regulation of excitation and inhibition, is likely to reflect the nature and 
direction of changes in the level of these substances in the central nervous system under the action of the body of 
various kinds of harmful extreme factors. 

The purpose of research. Examine the impact of the new synthetic group oligoethers the state of cyclic nucleo-
tides and prostaglandins in the brain of white rats exposed to subacute effects of xenobiotic in the investigated dose 
1/10 LD

50
. 

Materials and methods. In this work were used three new chemicals with regulated physico-chemical proper-
ties and related oligoethers following grades: L -501-2-100 (polyoxyethylene glycol monomethyl ether acetals), 
L-1601-2-50 “B” (polyoxypropyleneoxyethylene glycol butilallilovy ether) and L-1601-2-50 “P” (acetals monobutyl 
ether polyoxypropylene oxyethylene glycol). This group of compounds based on the parameters of acute toxicity 
refers to moderate and low-toxic substance (3, 4 class of danger), the non-cumulative properties. The choice of 
the study group of xenobiotics was justified the lack of information in the scientific literature about the mechanisms 
of the damaging effect oligoether, a large amount of their production and wide-ranging contacts with the public, 
as well as the lack of prognostic assessment of potential risks oligoether for humans and the environment. Studies 
included the conducting subacute toxicological experiment 40 (N = 40) of mature Wistar rats weighing 180-210 g 
Animals (N = 30) daily in the morning on an empty stomach for 45 days with a metal gavage aqueous solutions oli-
goethers based 1/10 LD

50
 . The control group (N = 10) received the appropriate volume of drinking water. At the end 

of the experiment studied subacute content in brain structures of cyclic nucleotides and prostaglandins by radioim-
munoassay. Statistical analysis was performed using the t – Student’s test – Fisher. 
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Results and discussion. Study of the effect in a dose oligoether1/10 LD
50

 for the exchange of cyclic nucleotides 
in the brain as a whole showed a decrease in cAMP levels in the cerebral cortex, cerebellum, medulla oblongata and 
the brain stem on the back of higher content of cGMP in these structures (results indicate the inhibition of cAMP and 
activation of cGMP ways to share in the structures of the brain under the influence of oligoether. Study of metabo-
lism of some prostaglandins in various brain structures found in the cerebral cortex, cerebellum, medulla oblongata 
and brainstem reduction of prostaglandin E and a significant increase in these structures the level of prostaglandin 
F

2α should be noted that the highest levels of prostaglandin F
2α were observed in the cerebral cortex and brainstem 

substantially more than two times compared with the control group. Investigated oligoether cause a sharp increase 
in cGMP especially in the cerebral cortex and lead to the development of excitatory processes that are obviously 
even more compounded by the decline in these conditions, the concentration of cAMP as a braking factor. We ob-
served decrease in cAMP levels in the brain and increase – cGMP indicate that activation of adaptive mechanisms 
aimed at ensuring the homeostatic functions of the body in a subacute toxification investigated xenobiotic. Under 
these conditions, oligoether are obviously a factor stimulating the synthesis of prostaglandins F

2α 
and inhibit the 

sympathetic-adrenal system. 
Conclusions. At a dose of oligoether 1/10 LD

50
 have an activating effect on the system “guanylate cyclase-

cGMP” and an inhibitory effect on the system of “adenylyl cyclase-cAMP,” which is associated with a decrease in 
brain structures the content of prostaglandin E and an increase in -prostaglandin F

2α. Oligoether 1/10 LD
50

 dose 
cause stress protective and compensatory mechanisms aimed at strengthening the recovery synthesis in damaged 
brain structures. Oligoether 1/10 LD

50
 dose change the system of regulation of intracellular metabolism by activa-

tion of lipid peroxidation and the development of tissue hypoxia, the oder to inhibition energy supply of the brain 
– the drive gear in the chain of development of structural and metabolic disorders. 

Keywords: cyclic nucleotides, prostaglandins, brain, xenobiotic, white rats. 
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