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ÏÐÎÖÅÑÑÅ ÔÎÐÌÈÐÎÂÀÍÈß ÊÎÃÍÈÒÈÂÍÎÉ ÔÓÍÊÖÈÈ ÁÅËÛÕ ÊÐÛÑ

ÄÇ «Äíåïðîïåòðîâñêà ìåäèöèíñêàÿ àêàäåìèÿ ÌÇ Óêðàèíû»

(ã. Äíåïðîïåòðîâñê)

Äàííàÿ ðàáîòà âûïîëíåíà â ðàìêàõ ÍÄÐ 
«Îïðåäåëåíèå áèîëîãè÷åñêîé àêòèâíîñòè (êàðäèî-
ïðîòåêòîðíûå, ãåïàòî-, íåôðî- è íåéðî òðîïíûå 
ñâîéñòâà) ïîäñîëíå÷íèêîâîãî ëåöèòèíà» ¹ ãîñ. ðå-
ãèñòðàöèè 0114U001289. 

Âñòóïëåíèå. Îäíîé èç ðàñïðîñòðàí¸ííûõ êîí-
öåïöèé êîãíèòèâíûõ íàðóøåíèé ÖÍÑ, òðåâîæíî-
äåïðåññèâíûõ ñîñòîÿíèé, êîòîðûå ñåãîäíÿ ðàññ-
ìàòðèâàþòñÿ, êàê ìåìáðàííûå ïàòîëîãèè, ÿâëÿåòñÿ 
ìîäèôèêàöèÿ ôîñôîëèïèäíîãî ìàòðèêñà íåéðî-
íàëüíîé ìåìáðàíû â ïðîöåññå ñâîáîäíî-ðàäèêàëü-
íîãî îêèñëåíèÿ (ÑÐÎ) [10]

Êàê èçâåñòíî, ñóáñòðàòàìè ÑÐÎ ÿâëÿþòñÿ 
ïîëèíåíàñûùåííûå æèðíûå êèñëîòû (ÏÍÆÊ), 
ôðàê öèÿ êîòîðûõ â ìîçãå äîñòàòî÷íî âûñîêà [7]. 
Íà ñåãîäíÿ ïåðåêèñíîå îêèñëåíèå ëèïèäîâ (ÏÎË) 
ÿâëÿåòñÿ íåîáõîäèìûì ìåòàáîëè÷åñêèì ïðîöåñ-
ñîì, îäíîé èç îñíîâíûõ ôóíêöèé êîòîðîãî ÿâëÿåò-
ñÿ ðåãóëÿöèÿ ñòðóêòóðû è ñâîéñòâ ìåìáðàí [11]. Â 
÷àñòíîñòè, ñíèæåíèå óðîâíÿ «íåíàñûùåííîñòè» 
â ñòðóêòóðå ëèïèäîâ ïîâûøàåò âÿçêîñòíûå ñâîé-
ñòâà ìåìáðàí è ñíèæàåò èõ ïðîíèöàåìîñòü. Â ñâîþ 
î÷åðåäü óñèëåíèå æ¸ñòêîñòè ìåìáðàííûõ ëèïè-
äîâ ñâÿçàííî ñ óâåëè÷åíèå ëàòåðàëüíîãî ñæàòèÿ 
ìåìáðàí, ÷òî îáåñïå÷èâàåò áîëåå ïîâåðõíîñòíîå 
ðàñïîëîæåíèå ðåöåïòîðîâ è, êàê ñëåäñòâèå, óëó÷-
øàåò ñèíàïòè÷åñêóþ ïåðåäà÷ó. Òàêîå óñèëåíèå àô-
ôèííîñòè ìåäèàòîðíî-ðåöåïòîðíîãî êîìïëåêñà 
èçâåñòíî äëÿ ñåðîòîíèíåðãè÷åñêîé ñèíàïòè÷åñêîé 
ïåðåäà÷è, ïðåäïîëàãàåòñÿ äëÿ íîðàäðåíàëèíåðãè-
÷åñêîé íåéðîìåäèàöèè [5]. Ðåãóëÿöèÿ àêòèâíîñòè 
îòäåëüíûõ ìåäèàòîðíûõ ñèñòåì ìîçãà ýôôåêòèâíî 
êîððåãèðóåò èíòåãðàòèâíóþ äåÿòåëüíîñòü ÖÍÑ, â 
÷àñòíîñòè, ñïîíòàííóþ ïîâåäåí÷åñêóþ àêòèâíîñòü, 
ýìîöèîíàëüíîñòü, êîãíèòèâíóþ ôóíêöèþ. 

Ó÷èòûâàÿ âûøåñêàçàííîå, ìîæíî ïðåäïîëîæèòü 
÷òî îäíèì èç àêòèâíûõ ìåìáðàíîñòàáèëèçèðóþùèõ 

ñîåäèíåíèé ìîãóò áûòü ïðåïàðàòû âîñïîëíÿþùèå, 
à çíà÷èò è ðåãóëèðóþùèå óðîâåíü íåíàñûùåííûõ 
æèðíûõ êèñëîò ìîçãà. Íà íàø âçãëÿä, èíòåðåñíûì 
â äàííîì êîíòåêñòå ìîæåò áûòü ëåãêî äîñòóïíûé 
ïîäñîëíå÷íèêîâûé ëåöèòèí – ìîùíûé èñòî÷íèê 
ïîëèíåíàñûùåííûõ ÆÊ, â òîì ÷èñëå ýññåíöèàëüíûõ, 
íå ñèíòåçèðóþùèõñÿ â îðãàíèçìå. È åñëè äëÿ äàí-
íîãî ëåêàðñòâåííîãî ñðåäñòâà ïîäðîáíî è â äîñòà-
òî÷íîì îáú¸ìå èññëåäîâàíû ãåïàòîïðîòåêòîðíûé 
ýôôåêò, ïðèìåíåíèå ëåöèòèíà â êà÷åñòâå ïèùåâîé 
äîáàâêè â îòêàðìëèâàíèè ïòèöû, êðóïíîãî ðîãàòîãî 
ñêîòà, ðûáû è äð., òî íåéðîòðîïíîå äåéñòâèå ÿâëÿ-
åòñÿ ìàëîèçó÷åííûì [6]. 

Ïîýòîìó öåëüþ ðàáîòû áûëî èçó÷åíèå ðîëè 
ïîä ñîëíå÷íèêîâîãî ëåöèòèíà â ôîðìèðîâàíèè 
êîãíè òèâíîãî ñòðåññîðíîãî âîçäåéñòâèÿ ÷åòûð¸õ-
õëîðèñòîãî óãëåðîäà (×ÕÓ). 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Íàáëþäåíèÿ 
ïðîâåäåíû íà 40 áåëûõ áåñïîðîäíûõ ïîëîâîçðåëûõ 
êðûñàõ ìàññîé 160,0 – 180,0 ã. 

Ýêñïåðèìåíòû áûëè ïðîâåäåíû â ñîîòâåòñòâèè 
ñ ñóùåñòâóþùèìè ìåæäóíàðîäíûìè òðåáîâàíè-
ÿìè è íîðìàìè ãóìàííîãî îòíîøåíèÿ ê æèâîòíûì 
(Êîíâåíöèÿ Ñîâåòà Åâðîïû îò 18.03.1986 ã.; Çàêîí 
Óêðàèíû îò 21.02.2006 ã., ¹ 3447-IV). 

Ïîâåäåí÷åñêàÿ àêòèâíîñòü æèâîòíûõ â óñëî-
âèÿõ ñâîáîäíîãî ïåðåìåùåíèÿ îïðåäåëÿåòñÿ äå-
ÿòåëüíîñòüþ âûñøèõ íåðâíûõ öåíòðîâ è èìååò 
èíòåãðàòèâíûé õàðàêòåð. Èçó÷åíèå ñïîíòàííîãî 
ïîâåäåíèÿ êðûñ ïðîâîäèëè â «îòêðûòîì ïîëå». Ïëî-
ùàäêà äëÿ èññëåäîâàíèÿ ðàçìåðîì 80 × 80 ñì áûëà 
ðàçáèòà íà 16 êâàäðàòîâ è 9 îòâåðñòèé – «íîðîê». 
Æèâîòíîå ðàñïîëàãàëè â öåíòðå ïîëÿ è íàáëþäà-
ëè çà íèì 3 ìèí. Çà ýòî âðåìÿ ñ÷èòàëè êîëè÷åñòâî 
ïåðåñå÷åííûõ ãîðèçîíòàëüíûõ êâàäðàòîâ (ãîðèçîí-
òàëüíàÿ ïîäâèæíîñòü), ÷èñëî îáñëåäóåìûõ «íîðîê» 
(èññëåäîâàòåëüñêàÿ àêòèâíîñòü), âåëè÷èíó ñòîåê íà 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 2, Òîì 1 (118)372

Ô²Ç²ÎËÎÃ²ß

çàäíèõ ëàïàõ (âåðòèêàëüíàÿ ïîäâèæíîñòü), ïðîäî-
ëæèòåëüíîñòü ãðóìèíãà êîëè÷åñòâî áîëþñîâ äåôå-
êàöèé (ýìîöèîíàëüíàÿ àêòèâíîñòü) [2]. 

Ìîäåëü íàðóøåíèé êîãíèòèâíîé ôóíêöèè ìîçãà 
ñîçäàâàëè ïóòåì âíóòðèæåëóäî÷íîãî ââåäåíèÿ ×ÕÓ, 
ðàçâåäåííîãî â 2 ðàçà â îëèâêîâîì ìàñëå, â äîçå 
2,5 ã/êã íà 1, 5 è 7 ñóòêè íàáëþäåíèé. Èññëåäóåìûå 
ïîêàçàòåëè ðåãèñòðèðîâàëè ïåðåä íà÷àëîì, íà 5, 7 
è 14 ñóòêè ýêñïåðèìåíòà ó êîíòðîëüíûõ æèâîòíûõ 
è êðûñ, êîòîðûì åæåäíåâíî âíóòðèæåëóäî÷íî ââî-
äèëè 20 % âçâåñü ïîäñîëíå÷íèêîâîãî ëåöèòèíà 
(ÏË) ïî 2,5 ã/êã. Êîíòðîëüíîé ãðóïïå êðûñ åæåä-
íåâíî âíóòðèæåëóäî÷íî ââîäèëè èçîòîíè÷åñêèé 
ðàñòâîð õëîðèñòîãî íàòðèÿ â äîçå100 ã/êã. Â êîíöå 
ýêñïåðèìåíòà èçó÷àëàñü ìèêðîñêîïè÷åñêàÿ ñòðóê-
òóðà òêàíè ìîçãà. 

Ðåçóëüòàòû íàáëþäåíèé îáðàáàòûâàëè ìàòåìà-
òè÷åñêè ñ ó÷åòîì t-êðèòåðèÿ Ñòüþäåíòà [4]. 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Îäíèì èç îñíîâíûõ ìåõàíèçìîâ òîêñè÷åñêîãî äåé-
ñòâèÿ  íà ÖÍÑ, ÿâëÿåòñÿ àêòèâàöèÿ ïðîöåññîâ 
ñâîáîäíî-ðàäèêàëüíîãî îêèñëåíèÿ íà ôîíå èíàêòè-
âàöèè ôåðìåíòàòèâíûõ è íåôåðìåíòàòèâíûõ àíòè-
îêñèäàçíîé çàùèòû (ÀÎÇ). ×ðåçìåðíàÿ èíòåíñèôè-
êàöèÿ ïðîöåññîâ ÏÎË, ìîæåò ïðèâîäèòü ê ñíèæåíèþ 
êîëè÷åñòâà ÏÍÆÊ â ñòðóêòóðå ìåìáðàííûõ ëèïèäîâ 
ìîçãà è, êàê ðåçóëüòàò, ê íàðóøåíèþ ñèñòåìû ãî-
ìåîâÿçêîñòè êëåòî÷íûõ ìåìáðàí [3]. Óìåíüøåíèå 
äîëè íåíàñûùåííîé ôðàêöèè ÆÊ â ôîñôîëèïèäàõ 
ìîçãà, âîçìîæíî, íàðóøàåò è ñèãíàëüíóþ ôóíê-
öèþ ìåìáðàí, îñîáåííî, â îòíîøåíèè ñåðîòîíèí-, 
àäðåíýðãè÷åñêîé ìåäèàòîðíûõ ñèñòåì [3]. 

Èññëåäîâàíèå ñïîíòàííîé ïîâåäåí÷åñêîé àê-
òèâíîñòè êðûñ íà ôîíå ââåäåíèÿ  âûÿâèëî 
ñóùåñòâåííûå íàðóøåíèÿ èíòåãðàòèâíîé äåÿ-
òåëüíîñòè ÖÍÑ. Â ÷àñòíîñòè, íà 3 ñóòêè íàáëþ-
äåíèé îòìå÷àëîñü ñíèæåíèå íà 52,7 % ÷èñëà 
îáñëåäîâàííûõ «íîðîê» (òàáë. 1). 

Íà 7 äåíü ýêñïåðèìåíòà ðåçêî óâåëè÷èâà-
ëîñü (â 3,5 ðàçà) êîëè÷åñòâî áîëþñîâ äåôåêàöèé 
(ðèñ. 1). Íàèáîëåå âûðàæåííûå ñäâèãè ïîâåäåíèÿ 
ýêñïåðèìåíòàëüíûõ æèâîòíûõ îòìå÷àëèñü íà 14 
ñóòêè èññëåäîâàíèé. Â ýòîò ïåðèîä æèâîòíûå áûëè 
âÿëûìè, ñ âçúåðîøåííîé øåðñòüþ, îòìå÷àëàñü ñó-
ùåñòâåííàÿ ïîòåðÿ âåñà, ÷òî ñâèäåòåëüñòâóåò î 
âûðàæåííîé èíòîêñèêàöèè CCl

4
. 

Ñî ñòîðîíû ïîâåäåíèÿ íàáëþäàëîñü äî-
ñòîâåðíîå ñíèæåíèå êîëè÷åñòâà ïåðåñå÷¸ííûõ 
ãîðèçîíòàëüíûõ êâàäðàòîâ íà 48,0 %, ÷èñëà ïîäú¸ìà 
íà ëàïû íà 77,1 %, ïðîäîëæèòåëüíîñòè ãðóììèíãà íà 
61,3 % è êîëè÷åñòâî îáñëåäîâàííûõ íîðîê íà 80,6 %. 
Â òî æå âðåìÿ, îñòàâàëîñü ñòàòèñòè÷åñêè çíà÷èìûì 
âîçðàñòàíèå ÷èñëà áîëþñîâ äåôåêàöèé íà 140,0 %, 
ñâèäåòåëüñòâóþùåå î ïîâûøåííîì óðîâíå òðåâîæ-
íîñòè æèâîòíûõ. 

Àíàëèç ïðèâåäåííûõ ðåçóëüòàòîâ îïðåäåëåíèÿ 
ïîêàçàòåëåé ïîâåäåíèÿ êðûñ ïðè èñïîëüçîâàíèè 
×ÕÓ ïîêàçûâàåò, ÷òî íåéðîòðîïíûé ýôôåêò èíòîêñè-
êàöèè ïðîÿâëÿåòñÿ â óãíåòåíèè âñåõ âèäîâ ïîäâèæ-
íîñòè æèâîòíûõ è èõ áåçóñëîâíî-ðåôëåêòîðíîé äåÿ-
òåëüíîñòè (ðèñ. 1). Âìåñòå ñ òåì, ïîä âîçäåéñòâèåì 
CCl

4
, íà÷èíàÿ ñ 7 äíÿ íàáëþäåíèé, ðåçêî è ñòîéêî 

âîçðàñòàåò ýìîöèîíàëüíàÿ àêòèâíîñòü æèâîòíûõ, î 
÷åì ñâèäåòåëüñòâóåò óâåëè÷åíèå êîëè÷åñòâà áîëþ-
ñîâ äåôåêàöèé. 

Ñèñòåìíîå ââåäåíèå ïîäñîëíå÷íèêîâîãî ëå-
öèòèíà áëîêèðóåò íåéðîòîêñè÷åñêîå ïðîÿâëåíèå 
èíòîêñèêàöèè . Ñóùåñòâåííûì îòëè÷èåì, ïî 
ñðàâíåíèþ ñ èñõîäíûìè ïàðàìåòðàìè, íà ôîíå äåé-
ñòâèÿ ÏË áûëè ñíèæåíèå êîëè÷åñòâà îáñëåäîâàííûõ 
«ëîæíûõ íîðîê» íà 58,2 % è áîëþñîâ äåôåêàöèé íà 
66,7 % íà 3 äåíü ýêñïåðèìåíòà (òàáë. 2). Íà 7 ñóòêè 
ââåäåíèÿ ÏË íàáëþäàëîñü ñòàòèñòè÷åñêè çíà÷èìîå, 
ïî ñðàâíåíèþ ñ ×ÕÓ, ñíèæåíèå íà 84,4 % êîëè÷åñòâà 
ÁÄ ó êðûñ. 

Îöåíèâàÿ ñäâèãè ðåãèñòðèðóåìûõ ïàðàìåòðîâ 
íà ôîíå äåéñòâèÿ ÏË ê èñõîäó íàáëþäåíèé, íóæíî 
ïîä÷åðêíóòü ïîâûøåíèå ïî ñðàâíåíèþ ñ äåéñòâèåì 
×ÕÓ, ãîðèçîíòàëüíîé (íà 118,1 %) è, îñîáåííî, âåð-
òèêàëüíîé (â 7,6 ðàç) äâèãàòåëüíîé àêòèâíîñòè, êî-
ëè÷åñòâà îáñëåäîâàííûõ «íîðîê» íà 214,3 % è ñíè-
æåíèÿ ÷èñëà áîëþñîâ äåôåêàöèè íà 66,7 % 

Òàêèì îáðàçîì, ââåäåíèå ÏË íà ôîíå ìîäåëè 
íåéðîòîêñè÷åñêîãî äåéñòâèÿ  ñîïðîâîæäàëîñü 
îïòèìèçàöèåé êîãíèòèâíîé ôóíêöèè ÖÍÑ. Â ÷àñò-
íîñòè, ýòî ïðîÿâèëîñü â ïîääåðæàíèè íà äîëæíîì 
óðîâíå ëîêîìîòîðíîé àêòèâíîñòè êðûñ (ðèñ. 2) è 
ñíèæåíèè ýìîöèîíàëüíîãî íàïðÿæåíèÿ (ðèñ. 3) 
ïîäîïûòíûõ æèâîòíûõ. 

Òàêèì îáðàçîì, ïîäñîëíå÷íèêîâûé ëåöè-
òèí ïðåïÿòñòâóåò ðàçâèòèþ ïîâåäåí÷åñêèõ ðàñ-
ñòðîéñòâ, âûçâàííûõ íåéðîòîêñè÷åñêèì äåéñòâèåì 
÷åòûðåõõëîðèñòîãî óãëåðîäà, ïðåäîòâðàùàÿ óãíå-
òåíèå ïîäâèæíîñòè, òîðìîæåíèå èññëåäîâàòåëü-
ñêîãî èíñòèíêòà, à òàêæå óìåðåííîå ýìîöèîíàëüíîå 
íàïðÿæåíèå æèâîòíûõ. 

Íàðóøåíèå êîãíèòèâíîé ôóíêöèè, âûçâàííîå 
, ìîæíî ñâÿçàòü ñ åãî ïðîîêñèäàòèâíûì 

äåéñòâèåì. Óâåëè÷èâàÿ ïðîöåññû ÏÎË, äàííîå 

Òàáëèöà 1

Âëèÿíèå ÷åòûðåõõëîðèñòîãî óãëåðîäà íà 
ïîâåäåíèå êðûñ â òåñòå «îòêðûòîå ïîëå»

Ñåðèè 
íàáëþ-
äåíèé

Ñòàòèñ-
òè÷åñêèå 

ïîêàçàòåëè

Ïîêàçàòåëè ïîâåäåíèÿ

ÃÄÀ1) ÂÄÀ Ãð ñåê.) ÍÐ ÁÄ

Èñõîä-
íûé ôîí

Ì 22,3 4,8 11,1 3,6 1,0

 ± m 2,2 0,8 1,7 0,4 0,3

3 ñóòîê
Ì 22,6 4,4 7,7 1,7* 1,3

 ± m 5,6 0,8 2,1 0,6 0,6

7 ñóòîê
Ì 34,6 4,0 6,9 3,0 4,5*

 ± m 5,9 0,6 1,4 0,5 1,1

14 ñóòîê
Ì 11,6* 1,1* 4,3* 0,7* 2,4*

 ± m 2,2 0,5 1,1 0,3 0,4

Ïðèìå÷àíèå: 1) ÃÄÀ – ãîðèçîíòàëüíàÿ äâèãàòåëüíàÿ 

àêòèâíîñòü; ÂÄÀ – âåðòèêàëüíàÿ äâèãàòåëüíàÿ àêòèâíîñòü; Ãð – 

ïðîäîëæèòåëüíîñòü ãðóììèíãà â ñåêóíäàõ; ÍÐ – íîðêîâûé ðåôëåêñ, 

êîëè÷åñòâî îáñëåäîâàííûõ «ëîæíûõ íîðîê»; ÁÄ – êîëè÷åñòâî 

áîëþñîâ äåôåêàöèé, * – ð < 0,05 ïî ñðàâíåíèþ ñ èñõîäíûì ôîíîì. 
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âåùåñòâî ìîæåò âûçâàòü íàðóøåíèå ÆÊ ñïåêòðà 
ìåìáðàííûõ ëèïèäîâ, ñíèæàÿ óðîâåíü ÏÍÆÊ. 
Óìåíüøåíèå êîëè÷åñòâà íåíàñûùåííûõ è, îñîáåí-
íî, ïîëèíåíàñûùåííûõ ÆÊ â ñòðóêòóðå ìåìáðàíû 
ïðèâîäèò ê ïîâûøåíèþ èõ âÿçêîñòè è èçìåíåíèþ 
ñèãíàëüíîé ôóíêöèè íåéðîíîâ [8]. Â ÷àñòíîñòè òàêîå 
êîëè÷åñòâåííîå ïåðåðàñïðåäåëåíèå ÆÊ â ïîëü-
çó íåíàñûùåííîñòè óñèëèâàåò ëàòåðàëüíîå ñæà-
òèå èíòåãðàëüíûõ áåëêîâ ìåìáðàí è îáåñïå÷èâàåò 
áîëåå ïîâåðõíîñòíîå ðàñïîëîæåíèå ðåöåïòîðîâ. 
Òàêèå äàííûå èçâåñòíû î ñåðîòîíèíîâîé ìåäèàöèè, 
âûñêàçàíî ïðåäïîëîæåíèå îá àäðåíýðãè÷åñêîé 
íåéðîòðàíñìèññèè. 

Èçó÷åíèå ìîðôîëîãè÷åñêèõ îñîáåííîñòåé 
íåðâíîé òêàíè êîíòðîëüíûõ è ýêñïåðèìåíòàëüíûõ 
æèâîòíûõ íå âûÿâèëî ñóùåñòâåííûõ íàðóøå-
íèé ñòðóêòóðû ÖÍÑ. Ìèêðîñêîïè÷åñêè íà ïðå-
ïàðàòàõ ãðóïïû èíòàêòíûõ êðûñ êëåòêè îáû÷íîé 
ôîðìû è îðèåíòàöèè. Îòñóòñòâóþò ðàñøèðåííûå 
è çàïîëíåííûå êðîâüþ êàïèëëÿðû. Äèñòðîôè-
÷åñêèõ èçìåíåíèé â êëåòêàõ íåò. Î÷åðòàíèÿ ÿäåð 
ãëèàëüíûõ êëåòîê ïðàâèëüíîé ôîðìû. Íå íàáëþäà-
þòñÿ ïåðèâàñêóëÿðíûå è ïåðèöåëëþëÿðíûå îòåêè. 
Êëåòêè íåéðîãëèè áåç ïðèçíàêîâ ïàòîëîãèè âî âñåõ 
ãðóïïàõ (ðèñ. 4). Èñïîëüçîâàíèå ïîäñîëíå÷íèêîâî-
ãî ëåöèòèíà íå îêàçûâàëî íà ìîðôîëîãè÷åñêèå ïî-
êàçàòåëè ÖÍÑ ñóùåñòâåííîãî âîçäåéñòâèÿ (ðèñ. 5). 

Ïîäñîëíå÷íèêîâûé ëåöèòèí èçâåñòåí êàê èñòî÷-
íèê ÏÍÆÊ. Âîññòàíàâëèâàÿ ôîíä äàííûõ ñîåäèíå-
íèé â ñòðóêòóðå ìåìáðàí åãî ìîæíî îòíåñòè ê ãðóï-
ïå ìåìáðàíîñòàáèëèçèðóþùèõ ïðåïàðàòîâ. Êðîìå 
òîãî, ÏË îáëàäàåò àíòèîêèñëèòåëüíûì ýôôåêòîì. 
Êàê èçâåñòíî, àíòèîêñèäàíòû ïðèîñòàíàâëè âàþò 
ïðîöåññû ÏÎË, óñèëèâàÿ àêòèâíîñòü ôåðìåí-
òàòèâíûõ è íåôåðìåíòàòèâíûõ çàùèòíûõ ñèñòåì 
[9]. Äàííîå ñâîéñòâî òàêæå áóäåò ñïîñîáñòâîâàòü 
ïîääåðæàíèþ ñòàáèëüíîé ñòðóêòóðû ôîñôîëèïè-
äîâ ìîçãà. Ñòðóêòóðíûé ãîìåîñòàç, â ñâîþ î÷åðåäü, 
îáåñïå÷èâàåò ñáàëàíñèðîâàííóþ äåÿòåëüíîñòü 

íåéðîìåäèàòîðíûõ ñèñòåì ìîçãà. Ïîýòîìó äàííîå 
ëåêàðñòâåííîå ñðåäñòâî ìîæíî ðåêîìåíäîâàòü êàê 
ïðåïàðàò, îïòèìèçèðóþùèé êîãíèòèâíóþ ôóíêöèþ 
ÖÍÑ. 

Ðèñ. 1. Âëèÿíèå ÷åòûðåõõëîðèñòîãî óãëåðîäà íà ïî-
âåäåíèå æèâîòíûõ. 

 Îáîçíà÷åíèÿ: ÃÄÀ – ãîðèçîíòàëüíàÿ äâèãàòåëüíàÿ 
àêòèâíîñòü; ÍÐ – íîðêîâûé ðåôëåêñ; Ãð – ïðîäî-

ëæèòåëüíîñòü ãðóììèíãà; ÁÄ – êîëè÷åñòâî áîëþñîâ 
äåôåêàöèè; * – ð < 0,05 ïî ñðàâíåíèþ ñ èñõîäíûìè 

ïîêàçàòåëÿìè. 

100%

% . 

 -5 -7 - 14  

*

*
*

*

*

*

Òàáëèöà 2 

Âëèÿíèå ïîäñîëíå÷íèêîâîãî ëåöèòèíà íà 
ïîâåäåíèå êðûñ â óñëîâèÿõ èíòîêñèêàöèè 

÷åòûðåõõëîðèñòûì óãëåðîäîì

Ñåðèè 
íàáëþäåíèé

Ñòàò. 
ïîêà-

çàòåëè

Ïîêàçàòåëè ïîâåäåíèÿ

ÃÄÀ1) ÂÄÀ Ãð 
(ñåê.)

ÍÐ ÁÄ

Èñõîäíûé 
ôîí

Ì 24,0 10,9 9,2 3,1 1,5

 ± m 3,8 1,9 3,0 0,4 0,4

3 ñóòêè Ì 25,9 7,5 11,5 1,3*  0,5*

 ± m 3,4 1,3 2,9 0,4 0,2

7 ñóòêè Ì 28,1 7,7 7,7 2,3 **0,7

 ± m 5,4 1,7 2,8 0,3 0,3

14 ñóòêè Ì 25,3** 9,5** 7,5 2,2** 0,8**

 ± m 5,2 2,8 3,8 0,4 0,2

Ïðèìå÷àíèå: 1) ÃÄÀ – ãîðèçîíòàëüíàÿ äâèãàòåëüíàÿ àêòèâíîñòü; 

* – ð < 0,05 ïî ñðàâíåíèþ ñ èñõîäíûì ôîíîì; ** – ð < 0,05 ïðè 

ñîïîñòàâëåíèè ñ àíàëîãè÷íûì ïåðèîäîì èíòîêñèêàöèè ×ÕÓ. 

Ðèñ. 3. Âëèÿíèå ïîäñîëíå÷íèêîâîãî ëåöèòèíà íà 
êîëè÷åñòâî áîëþñîâ äåôåêàöèé. 

Îáîçíà÷åíèÿ: * – ð < 0,05 ïî ñðàâíåíèþ ñ èñõîäíûì 
ôîíîì; – ð < 0,05 ïðè ñîïîñòàâëåíèè ñ äåéñòâèåì 

×ÕÓ. 

Ðèñ. 2. Âëèÿíèå ïîäñîëíå÷íèêîâîãî ëåöèòèíà íà 
ãîðèçîíòàëüíóþ ïîäâèæíîñòü æèâîòíûõ. 

Îáîçíà÷åíèÿ: * – ð < 0,05 ïî ñðàâíåíèþ ñ èñõîäíûì 
ôîíîì; •- ð < 0,05 ïðè ñîïîñòàâëåíèè ñ äåéñòâèåì 

×ÕÓ. 
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Âûâîäû. 
1. Ââåäåíèå áåëûì êðûñàì ñîïðîâîæäà-

åòñÿ íåéðîòîêñè÷åñêèì ýôôåêòîì, êîòîðûé ïðîÿâ-
ëÿëñÿ óãíåòåíèåì äâèãàòåëüíîé àêòèâíîñòè íà 48 % 
-77 %, âðîæä¸ííîãî èññëåäîâàòåëüñêîãî èíñòèíêòà 
80,6 %, à òàêæå óñèëåíèåì ýìîöèîíàëüíîãî íàïðÿ-
æåíèÿ íà 140 %. 

2. Êóðñîâîå èñïîëüçîâàíèå ñîåâîãî ëåöèòèíà 
îïòèìèçèðóåò íàðóøåííóþ äåéñòâèåì  êîãíè-
òèâíóþ ôóíêöèþ, âîññòàíàâëèâàÿ ïîäâèæíîñòü, àê-
òèâíîñòü íîðêîâîãî èíñòèíêòà è ýìîöèîíàëüíîñòü 
áåëûõ êðûñ. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâà-
íèé. Ïîäñîëíå÷íèêîâûé ëåöèòèí, êàê âåùåñòâî 

ÿâëÿþùååñÿ èñòî÷íèêîì ïîëèíåíàñûùåííûõ ÆÊ, 

è ñîåäèíåíèå îáëàäàþùåå àíòèîêñèäàíòíûì 

ýôôåêòîì ìîæíî îòíåñòè ê ãðóïïå ìåìáðàíîñòà-

áèëèçèðóþùèõ ïðåïàðàòîâ. Ñòðóêòóðíûé ãîìåîñòàç 

â ñâîþ î÷åðåäü îáåñïå÷èâàåò ñáàëàíñèðîâàííóþ 

äåÿòåëüíîñòü íåéðîìåäèàòîðíûõ ñèñòåì ìîçãà. 

Ïîýòîìó äàííîå ëåêàðñòâåííîå ñðåäñòâî ìîæíî ðå-

êîìåíäîâàòü, êàê ïðåïàðàò îïòèìèçèðóþùèé êîãíè-

òèâíóþ ôóíêöèþ ÖÍÑ. 

Èçó÷åíèå íåéðîïðîòåêòîðíîãî äåéñòâèÿ ïîä-

ñîëíå÷íèêîâîãî ëåöèòèíà ÿâëÿåòñÿ ïåðñïåêòèâíûì 

è âàæíûì íàïðàâëåíèåì ìåäèöèíû. 

Ðèñ. 4. Ñòðóêòóðà ãîëîâíîãî ìîçãà 
êîíòðîëüíûõ êðûñ. Îêðàñêà ãåìàòîêñèëèí-ýîçèí, 

óâåëè÷åíèå 7´40. 

Ðèñ. 5. Ñòðóêòóðà ìîçãà íà 14 ñóòêè èíòîêñèêàöèè 
×ÕÓ ïðè èñïîëüçîâàíèè ïîäñîëíå÷íèêîâîãî ëåöèòè-
íà. Îêðàñêà ãåìàòîêñèëèí-ýîçèí, óâåëè÷åíèå 7´40. 
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ÓÄÊ 57. 17 : 543. 635. 4
ÍÅÉÐÎÒÐÎÏÍÀ Ä²ß ÑÎÍßØÍÈÊÎÂÎÃÎ ËÅÖÈÒÈÍÓ Â ÏÐÎÖÅÑ² ÔÎÐÌÓÂÀÍÍß ÊÎÃÍ²ÒÈÂÍÎ¯ 

ÔÓÍÊÖ²¯ Á²ËÈÕ ÙÓÐ²Â
Äðîçäîâ À. Ë., Ðîäèíñêèé À. Ã., Çóáêîâñêàÿ À. Ã., Äåì÷åíêî Å. Ì. 
Ðåçþìå. Â åêñïåðèìåíòàõ íà á³ëèõ ùóðàõ âèâ÷àëàñÿ íåéðîòðîïíà ä³ÿ ñîíÿøíèêîâîãî ëåöèòèíó, â³äî-

ìîãî ÿê äæåðåëî ïîë³ íåíàñè÷åíèõ æèðíèõ êèñëîò, íà ôîí³ íåéðîòîêñè÷íîãî âïëèâó ÷îòèðüîõ õëîðèñòîãî 
âóãëåöþ. Êóðñîâå ââåäåííÿ âèÿâèëî ñóòòºâèé ãàëüì³âíèé åôåêò, ùî ïîçíà÷èâñÿ íà ñïîíòàíí³é ïîâåä³íö³ 
á³ëèõ ùóð³â ó «â³äêðèòîìó ïîë³» çíà÷íèì ïðèãí³÷åííÿì ðóõëèâîñò³ íà 44 % – 77 %, äîñë³äíèöüêî¿ àêòèâíîñò³ 
íà 81 %, à òàêîæ ïîñèëåííÿì åìîö³éíîñò³ íà 140 %. Òàêå ïîðóøåííÿ êîãí³òèâíî¿ ôóíêö³¿, ìîæëèâî, ïîâ’ÿçàíå 
ç ïðîîêñèäàòèâíèì åôåêòîì  òà çìåíøåííÿì âì³ñòó ïîë³ íåíàñè÷åíî¿ ôðàêö³¿ æèðíèõ êèñëîò â ñòðóê-
òóð³ ë³ï³ä³â ìîçêó. Êóðñîâå âèêîðèñòàííÿ ñîíÿøíèêîâîãî ëåöèòèíó, ïðåïàðàòó ç àíòèîêñèäàòèâíîþ ä³ºþ òà 
ìåìáðàíîñòàá³ë³çóþ÷èì åôåêòîì, ïðèçâîäèëî äî îïòèì³çàö³¿ ñïîíòàííî¿ ïîâåä³íêè ùóð³â. Â³äíîâëþâàâñÿ 
ð³âåíü äîñë³äíèöüêîãî íîðêîâîãî ³íñòèíêòó, åìîö³éíîñò³, âåðòèêàëüíî¿ ðóõëèâîñò³, à ãîðèçîíòàëüíà ðóõëè-
â³ñòü, íàâ³òü, çá³ëüøóâàëàñü íà 118,1 %. Òàêèì ÷èíîì, ñîíÿøíèêîâèé ëåöèòèí ìîæíà ðåêîìåíäóâàòè â ÿêîñò³ 
ïðåïàðàòó, êîðåãóþ÷îãî êîãí³òèâíó ôóíêö³þ ìîçêó. 

Êëþ÷îâ³ ñëîâà: ñîíÿøíèêîâèé ëåöèòèí, ïîë³íåíàñè÷åí³ æèðí³ êèñëîòè (ÏÍÆÊ), êîãí³òèâíà ôóíêö³ÿ. 
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ÊÎÃÍÈÒÈÂÍÎÉ ÔÓÍÊÖÈÈ ÁÅËÛÕ ÊÐÛÑ
Äðîçäîâ À. Ë., Ðîäèíñêèé À. Ã., Çóáêîâñêàÿ À. Ã., Äåì÷åíêî Å. Ì. 
Ðåçþìå. Â ýêñïåðèìåíòàõ íà áåëûõ êðûñàõ èçó÷àëàñü íåéðîòðîïíîå äåéñòâèå ïîäñîëíå÷íîãî ëåöèòè-

íà, èçâåñòíîãî êàê èñòî÷íèê ïîëèíåíàñûùåííûõ æèðíûõ êèñëîò, íà ôîíå íåéðîòîêñè÷åñêîãî âîçäåéñòâèÿ 
÷åòûðåõõëîðèñòîãî óãëåðîäà. Êóðñîâîå ââåäåíèå  âûÿâèëî ñóùåñòâåííûé òîðìîçíîé ýôôåêò, ñêàçà-
ëîñü íà ñïîíòàííîé ïîâåäåí÷åñêîé áåëûõ êðûñ â «îòêðûòîì ïîëå» çíà÷èòåëüíûì óãíåòåíèåì ïîäâèæíîñòè 
íà 44 % – 77 %, èññëåäîâàòåëüñêîé àêòèâíîñòè íà 81 %, à òàêæå óñèëåíèåì ýìîöèîíàëüíîñòè íà 140 %. Òàêîå 
íàðóøåíèå êîãíèòèâíîé ôóíêöèè, âîçìîæíî, ñâÿçàíî ñ ïðîîêñèäàòèâíèì ýôôåêòîì  è óìåíüøåíèåì 
ñîäåðæàíèÿ ïîëèíåíàñûùåííûõ ôðàêöèè æèðíûõ êèñëîò â ñòðóêòóðå ëèïèäîâ ìîçãà. Êóðñîâîå èñïîëüçîâà-
íèå ïîäñîëíå÷íîãî ëåöèòèíà, ïðåïàðàòà ñ àíòèîêñèäàòèâíûì äåéñòâèåì è ìåìáðàííîñòàáèëèçèðóþùèì 
ýôôåêòîì, ïðèâîäèò ê îïòèìèçàöèè ñïîíòàííîãî ïîâåäåíèÿ êðûñ. Âîññòàíàâëèâàëñÿ óðîâåíü èññëåäîâà-
òåëüñêîãî íîðêîâîãî èíñòèíêòà, ýìîöèîíàëüíîñòè, âåðòèêàëüíîé ïîäâèæíîñòè, à ãîðèçîíòàëüíàÿ ïîäâèæ-
íîñòü äàæå óâåëè÷èâàëàñü íà 118,1 %. Òàêèì îáðàçîì, ïîäñîëíå÷íûé ëåöèòèí ìîæíî ðåêîìåíäîâàòü â êà÷å-
ñòâå ïðåïàðàòà, êîððèãèðóþùåãî êîãíèòèâíóþ ôóíêöèþ ìîçãà. 

Êëþ÷åâûå ñëîâà: ïîäñîëíå÷íûé ëåöèòèí, ïîëèíåíàñûùåííûå æèðíûå êèñëîòû (ÏÍÆÊ), êîãíèòèâíàÿ 
ôóíêöèÿ. 
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Neurotropic Action of Sunflower Lecithin in the Process of Cognitive in Rats
Drozdov A. L., Rodinsky A. G., Zubkovskaya A. G., Demchenko E. M. 
Abstract. One of the most common concepts of cognitive disorders of the CNS, is anxio-depressive state, which 

is now considered as a membrane disease i. e., is a modification of the phospholipid matrix neuronal membrane in 
the process of free-radical oxidation (FRO). 

As known, the substrates of FRO are polyunsaturated fatty acids (PUFA), which fraction is sufficiently high in the 
brain. At present, lipid peroxidation (LPO) is an essential metabolic process, which the main function is a regulation 
of structure and properties of membranes. In particular, the reduction of “unsaturation” in the structure of lipids 
increas couses of viscosity properties of lipid membranes and their permeability reduces. In turn, the increased 
stiffness of the membrane lipids associated with increasing lateral compression of membranes which provides 
a surface receptor occupancy and, consequently, improves synaptic transmission. Such amplification affinity of 
mediator-receptor complex is known for serotonergic synaptic transmission and is assumed to noradrenaline 
neuromediation. Regulation of the activity of individual brain neurotransmitter systems effectively corrects the 
integrative activity of the CNS, in particular, spontaneous behavioral activity, emotional, cognitive function. 

Given the above, it can be assumed that one of the active compounds may be membrane stabilizing drugs fills, 
which regulate the level of unsaturated fatty acids of the brain. In our opinion, interesting in this context can be 
easily accessed sunflower lecithin – a powerful source of polyunsaturated FA, including essential, which are not 
synthesized in the body. The neurotropic action is poorly known, therefore, the aim of this work was to study the role 
of sunflower lecithin (SL) in formation of cognitive stress effect of carbon tetrachloride ( ). 

Observations were carried on 40 adult white rats (body weight is 160.0 – 180.0 g). Behavioral activity of the 
animals studied by the “open field”. Model of cognitive brain function disorders created by intragastric administration 

 diluted 2-fold in olive oil at a dose of 2.5 g/kg on 1, 5 and 7 days of observation. The microscopic structure of 
the brain tissue was studied at the end of the experiment. 

The results of observations mathematically treated with the Student t-test. 
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Analysis of the results about rats behevior indicators of the base of using  showed that the neurotrophic 
effect of intoxication is manifested in the oppression of all kinds of animals mobility and their unconditioned reflex 
activity. However, under the influence of , starting from 7th days of observation, the emotional activity of the animals 
was sharply increases and firmly. 

Systemic administration of SL blocks neurotoxic symptoms of intoxication. Significant difference in 
comparsion with baseline parameters on the background of the SL was reducing the number of examinees “false 
mink” by 58. 2 % and boluses defecation by 66. 7 % on 3rd day of experiment. On 7th day of SL administration was 
shown statistic significant decrease (84. 4 %) of boluses defecation number in compared . 

Estimatin on of results showed that in comparison with  action SL action is finally influenced to horizontal 
(by 118. 1 %), and particularly vertical (7, 6 times more) locomotor activity, amount et “investigated mink” in 214.3 % 
and reducing the number of boluses defecation by 66. 7 %. 

Thus, the introduction of the SL (on a base of neurotoxic model of ) was accompanied by optimization of 
cognitive function of the CNS. In particular, this is manifested in the maintenance at the appropriate level of local 
activity in rats and reduce emotional stress in experimental animals. 

Thus, sunflower lecithin can be recommended as a drug remedying cognitive brain function. 
Keywords: sunflower lecithin, polyunsaturated fatty acids (PUFAs), cognitive function. 
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