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ВЛИЯНИЕ ТРИПЕПТИДА ПИНЕАЛОНА НА РЕАБИЛИТАЦИЮ
КОГНИТИВНЫХ ФУНКЦИЙ В ПРОЦЕССЕ СТАРЕНИЯ НА ПРИМЕРЕ
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Ñòàðåíèå – ïîñòåïåííûé áèîëîãè÷åñêèé ïðîöåññ, ñâÿçàííûé ñî ñíèæåíèåì îáìåíà âåùåñòâ,
íåñòàáèëüíîñòüþ ðàáîòû îðãàíèçìà íà ñèñòåìíîì è îðãàííîì óðîâíÿõ, çàìåòíûìè èçìåíåíèÿìè
â ðàáîòå ãîëîâíîãî ìîçãà. Îñîáåííî ñòðàäàåò ïðåôðîíòàëüíàÿ çîíà êîðû, ÷òî âåäåò ê íàðóøåíèþ
êîãíèòèâíûõ (ïîçíàâàòåëüíûõ) ôóíêöèé. Ýòè íàðóøåíèÿ çàòðóäíÿþò îáó÷åíèå è ñîöèàëèçàöèþ
ñóáúåêòîâ. Èìåííî ïîýòîìó êîððåêöèÿ êîãíèòèâíîé äåÿòåëüíîñòè ñ ïîìîùüþ ëåêàðñòâåííûõ ïðå-
ïàðàòîâ ÿâëÿåòñÿ àêòóàëüíîé ïðîáëåìîé. Â Ñàíêò-Ïåòåðáóðãñêîì èíñòèòóòå áèîðåãóëÿöèè è ãå-
ðîíòîëîãèè èçó÷àåòñÿ âëèÿíèå ïåïòèäíûõ ïðåïàðàòîâ íà ïðîöåññû ñòàðåíèÿ. Ó÷èòûâàÿ áîëüøîå
ñõîäñòâî â ïðîòåêàíèè ïñèõîôèçèîëîãè÷åñêèõ ïðîöåññîâ îáåçüÿí è ÷åëîâåêà, ïðîâåäåíî èññëåäî-
âàíèå âëèÿíèÿ ïåïòèäà Ïèíåàëîí íà êîãíèòèâíóþ äåÿòåëüíîñòü ìàêàê.

Ìàòåðèàë è ìåòîäû. Ðàáîòà ïðîâåäåíà íà äâóõ çäîðîâûõ ìàêàêàõ-ðåçóñàõ (13±0,9 ëåò) â äâà
ýòàïà ñ èñïîëüçîâàíèåì ìîäèôèöèðîâàííîé ìåòîäèêè ðàçëè÷åíèÿ çðèòåëüíûõ ñòèìóëîâ [Áîíãàðä,
1967], àäàïòèðîâàííîé íàìè äëÿ èññëåäîâàíèé êîãíèòèâíîé äåÿòåëüíîñòè ó ïðèìàòîâ. Äî íà÷àëà
èññëåäîâàíèÿ ó ìàêàê ôîðìèðîâàëñÿ èíñòðóìåíòàëüíûé óñëîâíûé ðåôëåêñ – íàæàòèå íà íåéò-
ðàëüíîå èçîáðàæåíèå çðèòåëüíîãî ñòèìóëà íà ñåíñîðíîì ýêðàíå ìîíèòîðà. Çàòåì èì ïðåäúÿâëÿ-
ëèñü çàäà÷è íà ðàçëè÷åíèå èíôîðìàòèâíîãî ïðèçíàêà (öâåò èëè ôîðìà) â ñòèìóëàõ ñ îäíèì ýëå-
ìåíòîì â ñòèìóëå äî äîñòèæåíèÿ èìè 75% óðîâíÿ óñïåøíîñòè. Ïîñëå ýòîãî äàâàëîñü êîíòðîëüíîå
çàäàíèå – âûáîð ñòèìóëîâ, âêëþ÷àþùèõ 4 ýëåìåíòà ñ òåìè æå èíôîðìàòèâíûìè ïðèçíàêàìè. Ïå-
ðåä âòîðûì ýòàïîì áûë ïðîâåäåí 10-äíåâíûé êóðñ Ïèíåàëîíà per os è ýêñïåðèìåíò ïîâòîðèëñÿ ñ
íàáîðîì íîâûõ ñòèìóëîâ. Ñðàâíèâàëèñü ñêîðîñòü, óñïåøíîñòü îáó÷åíèÿ è ñïîñîáíîñòü ê ñîñðåäî-
òî÷åíèþ äî è ïîñëå ïðèìåíåíèÿ ïåïòèäà Ïèíåàëîíà.

Ðåçóëüòàòû. Ïîñëå ïðèìåíåíèÿ Ïèíåàëîíà óñòàíîâëåíî: äîñòîâåðíîå (p<0,01) ñîêðàùåíèå
äëèòåëüíîñòè îáó÷åíèÿ; äîñòîâåðíîå (p<0,001) ñîêðàùåíèå âðåìåíè ìîòîðíûõ ðåàêöèé ïðè âûáî-
ðå çðèòåëüíûõ ñòèìóëîâ; âûÿâëåíà ïðÿìàÿ êîððåëÿöèÿ ìåæäó óâåëè÷åíèåì êîëè÷åñòâà ðåàêöèé
ñîñðåäîòî÷åíèÿ ïåðåä îñóùåñòâëåíèåì âûáîðà è óñïåøíîñòüþ âûïîëíåíèÿ çàäàíèÿ.

Çàêëþ÷åíèå. Ïîêàçàíî, ÷òî: à) ìàêàêè-ðåçóñû ñïîñîáíû ôîðìèðîâàòü îáîáù¸ííûé îáðàç èí-
ôîðìàòèâíîãî ïðèçíàêà è ïåðåíîñèòü ïîëó÷åííûé îïûò â óñëîæí¸ííûå ñèòóàöèè; á) ïåïòèä Ïè-
íåàëîí óëó÷øèë ïðîñòðàíñòâåííóþ îðèåíòàöèþ ïðè âûáîðå çðèòåëüíûõ ñòèìóëîâ; â) Ïèíåàëîí
ñïîñîáñòâîâàë ñîêðàùåíèþ âðåìåíè ìîòîðíîé ðåàêöèè, âåðîÿòíî, çà ñ÷åò ïîâûøåíèÿ óðîâíÿ ýíåð-
ãåòè÷åñêîãî îáåñïå÷åíèÿ ìûøå÷íîé òêàíè è óâåëè÷åíèÿ îêèñëèòåëüíîé ñïîñîáíîñòè ñêåëåòíûõ
ìûøö; ã) óëó÷øåíèþ ôóíêöèè èçáèðàòåëüíîãî âíèìàíèÿ êàê çà ñ÷åò ñíèæåíèÿ îáùåé âîçáóäèìîñòè
ìàêàê, òàê è óêðåïëåíèÿ ñâÿçåé ìåæäó ìåæäó ëîáíî-âèñî÷íî-òåìåííûìè ñòðóêòóðàìè ìîçãà îáåçüÿí,
îòâåòñòâåííûìè çà êîãíèòèâíûå ñâîéñòâà ñóáúåêòà.

Êëþ÷åâûå ñëîâà: ìàêàêè-ðåçóñ; ïåïòèä Ïèíåàëîí; èíôîðìàòèâíûé çðèòåëüíûé ïðèçíàê; óñïåøíîñòü
îáó÷åíèÿ; âíèìàíèå; êîãíèòèâíûå ñïîñîáíîñòè; ñòàðåíèå
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Введение

Ñòàðåíèå – ïîñòåïåííûé áèîëîãè÷åñêèé ïðî-
öåññ, ñâÿçàííûé ñî ñíèæåíèåì îáìåíà âåùåñòâ,
íåñòàáèëüíîñòüþ ðàáîòû îðãàíèçìà íà ñèñòåìíîì
è îðãàííîì óðîâíÿõ, íî íàèáîëåå çàìåòíûå èçìå-
íåíèÿ ïðîèñõîäÿò â ðàáîòå ãîëîâíîãî ìîçãà. È,
õîòÿ âåñ ìîçãà è ÷èñëî íåéðîíîâ â íåì ïðàêòè-
÷åñêè íå ñíèæàåòñÿ, ñòðàäàåò ïðåôðîíòàëüíàÿ
çîíà êîðû. Ïðîèñõîäèò ñðûâ ôóíêöèè ìîíîàìè-
íîâûõ ñèñòåì ëîáíîé äîëè, íàðóøàåòñÿ ýêñïðåñ-
ñèÿ è ñòðóêòóðû ãåíîâ, ðàññòðàèâàþòñÿ íåéðîèì-
ìóíîýíäîêðèííûå ìåõàíèçìû, îáóñëîâëåííûå
ðàçëè÷íûìè ïðè÷èíàìè (ñòðåññû, ýêîëîãèÿ è äð.)
[Àíèñèìîâ, 2008], ÷òî âåäåò ê íàðóøåíèþ êîãíè-
òèâíûõ (ïîçíàâàòåëüíûå) ôóíêöèé. Ñõîäíûå èç-
ìåíåíèÿ â ðàáîòå ëîáíûõ ñòðóêòóð íàáëþäàþòñÿ
è ó ãèïåðàêòèâíûõ äåòåé. Ïðè ýòîì ó òåõ è äðóãèõ
èçìåíÿåòñÿ ïîâåäåíèå, óõóäøàåòñÿ ïàìÿòü, óâå-
ëè÷èâàåòñÿ âðåìÿ ìîòîðíûõ ðåàêöèé è âðåìÿ ïðè-
íÿòèÿ ðåøåíèé, íàðóøàåòñÿ èçáèðàòåëüíîñòü è óñ-
òîé÷èâîñòü âíèìàíèÿ, ñíèæàåòñÿ ñïîñîáíîñòü ê
ñîñðåäîòî÷åíèþ è çàïîìèíàíèþ, ðàññòðàèâàåòñÿ
ïðîöåññ âîñïðèÿòèÿ, óçíàâàíèÿ (îïîçíàíèÿ) è ñëè-
÷åíèÿ íàëè÷íîãî ðàçäðàæèòåëÿ ñî ñëåäàìè, õðà-
íÿùèìèñÿ â ïàìÿòè [Áàäàëÿí, 2000; Êðîïîòîâ,
2005; Erwin et al, 2001; Faraone, 2006]. Ýòè íàðó-
øåíèÿ çàòðóäíÿþò îáó÷åíèå è ñîöèàëèçàöèþ
ñóáúåêòîâ. Èìåííî ïîýòîìó êîððåêöèÿ êîãíèòèâíîé
äåÿòåëüíîñòè ñ ïîìîùüþ ëåêàðñòâåííûõ ïðåïàðà-
òîâ, à â äàííîì ñëó÷àå ïåïòèäîâ, ÿâëÿåòñÿ àêòó-
àëüíîé ïðîáëåìîé äëÿ ðàçëè÷íûõ âîçðàñòíûõ
ãðóïï. Íåîáõîäèìî îòìåòèòü, ÷òî J. Herndon âñêðûë
ïðèðîäíûé ìåõàíèçì ïîääåðæàíèÿ ôèçèîëîãè÷å-
ñêèõ ôóíêöèé îðãàíèçìà ïîñðåäñòâîì ââåäåíèÿ
ýíäîãåííûõ ðåãóëÿòîðíûõ ïåïòèäîâ â ïðîöåññå
ñòàðåíèÿ [Herndon et al., 1999].

Îäíàêî, íåñìîòðÿ íà òî, ÷òî êîððåêöèÿ êîãíè-
òèâíîãî ñòàðåíèÿ ñ ïîìîùüþ ýíäîãåííûõ ïåïòè-
äîâ ÿâëÿåòñÿ àêòóàëüíîé ïðîáëåìîé, ïðàêòè÷åñ-
êè íåò ìîäåëåé è ïðåïàðàòîâ, íàïðàâëåííûõ íà
ïðåäóïðåæäåíèå, ëå÷åíèå è/èëè íîðìàëèçàöèþ
ïîäîáíûõ âîçðàñòíûõ ðàññòðîéñòâ ÷åëîâåêà.

Â Ñàíêò-Ïåòåðáóðãñêîì èíñòèòóòå áèîðåãóëÿ-
öèè è ãåðîíòîëîãèè áûë ðàçðàáîòàí íîâûé òðè-
ïåïòèä Ïèíåàëîí (Glu-Asp-Arg) ñ âûðàæåííûìè
íåéðîïðîòåêòèâíûìè ñâîéñòâàìè [Khavinson et al.,
2011]. Âëèÿíèå ýòîãî ïðåïàðàòà íà ôóíêöèîíàëü-
íóþ àêòèâíîñòü öåíòðàëüíîé íåðâíîé ñèñòåìû
èçó÷àëîñü â ýêñïåðèìåíòàëüíîé ìîäåëè ïðåíà-
òàëüíîé ãèïåðãîìîöèñòåèíåìèè ó êðûñ. Èçâåñòíî,
÷òî èíäóêöèÿ îêèñëèòåëüíîãî ñòðåññà in vivo ñâÿ-
çàíà ñ âûñîêèì óðîâíåì ãîìîöèñòåèíà â êðîâè æè-
âîòíûõ, ñíèæåíèåì êîãíèòèâíûõ ñïîñîáíîñòåé è
íàðóøåíèåì ãëóòàìàòåðãè÷åñêèõ ñèñòåì â ãîëîâ-
íîì ìîçãå. Èíúåêöèè Ïèíåàëîíà áåðåìåííûì
ñàìêàì êðûñ ñïîñîáñòâîâàëè óëó÷øåíèþ ïðî-

ñòðàíñòâåííîé îðèåíòàöèè è ñïîñîáíîñòè ê îáó-
÷åíèþ èõ ïîòîìñòâà â òåñòå «âîäíûé ëàáèðèíò
Ìîðèññà» [Arutjunyan et al., 2012]. Çàùèòíûé ýô-
ôåêò Ïèíåàëîíà ñâÿçàí ñ åãî ñïîñîáíîñòüþ ê ïî-
äàâëåíèþ íàêîïëåííûõ àêòèâíûõ ôîðì êèñëîðî-
äà â íåéðîíàõ, à òàêæå ê ñíèæåíèþ êîëè÷åñòâà
íåêðîòè÷åñêèõ êëåòîê â ïîïóëÿöèè íåéðîíîâ
[Arutjunyan et al., 2012]. Ïîäòâåðæäåíèåì ýòîãî
âûâîäà áûëè ðåçóëüòàòû, ïîëó÷åííûå íà ðàçëè÷-
íûõ êëåòî÷íûõ ìîäåëÿõ êðûñ (êëåòêàõ ìîçæå÷êà,
íåéòðîôèëàõ è êëåòêàõ ôåîõðîìîöèòîìû ÐÑ-12).
Îêàçàëîñü, ÷òî Ïèíåàëîí îãðàíè÷èâàåò íàêîïëåíèå
ÀÔÊ è ïðåäîòâðàùàåò àïîïòîç, âûçâàííûé ãîìîöè-
ñòåèíîì èëè Í2Î2 [Khavinson et al., 2011]. Òàêèì îá-
ðàçîì, ñòàëî âîçìîæíûì ïðåäïîëîæåíèå, ÷òî Ïè-
íåàëîí ìîæåò îêàçàòüñÿ ïåðñïåêòèâíûì ïðåïàðà-
òîì íå òîëüêî äëÿ ëå÷åíèÿ íåéðîäåãåíåðàòèâíûõ
èçìåíåíèé, íî è äëÿ íîðìàëèçàöèè êîãíèòèâíûõ
ôóíêöèé (âíèìàíèÿ, ïàìÿòè, ôóíêöèè îáîáùåíèÿ
è îáó÷åíèÿ) ïðèìàòîâ âîîáùå è â ÷åëîâå÷åñêîé
ïîïóëÿöèè, â ÷àñòíîñòè.

Ýêñïåðèìåíòàëüíûå è êëèíè÷åñêèå èññëåäî-
âàíèÿ äîêàçàëè, ÷òî îáåçüÿíà – ýòî «ëàáîðàòîð-
íûé äâîéíèê ÷åëîâåêà» [Ëàïèí, 1963]. Â êîíòåêñòå
èññëåäîâàíèÿ ïñèõîôèçèîëîãè÷åñêèõ ïðîöåññîâ è
ðåàáèëèòàöèè êîãíèòèâíûõ ôóíêöèé ÷åëîâåêà ïðè
ñòàðåíèè íàèáîëåå îïòèìàëüíûìè ìîäåëÿìè ÿâ-
ëÿþòñÿ øèìïàíçå è ãîðèëëû, íî áîëåå äîñòóïíû-
ìè îêàçûâàþòñÿ ìàêàêè-ðåçóñ [Tara et al., 2005], ÷òî
è îáóñëîâèëî íàø âûáîð ýòèõ îáåçüÿí â êà÷åñòâå
áèîëîãè÷åñêîé ìîäåëè äëÿ èññëåäîâàíèÿ âëèÿíèÿ
òðèïåïòèäà Ïèíåàëîíà íà êîãíèòèâíóþ äåÿòåëü-
íîñòü ïðèìàòîâ.

Ó÷èòûâàÿ, ÷òî îáîáùåíèå ÿâëÿåòñÿ ïðîäóê-
òîì ìûñëèòåëüíîé äåÿòåëüíîñòè, îòðàæàþùåé
îáùèå ïðèçíàêè è êà÷åñòâà ÿâëåíèé äåéñòâèòåëü-
íîñòè, áûëè ïîñòàâëåíû äâå çàäà÷è: 1) èññëåäî-
âàòü ñïîñîáíîñòü 12-13-ëåòíèõ ìàêàê-ðåçóñîâ
(macaca-mulatta) ôîðìèðîâàòü îáîáù¸ííûé îáðàç
èíôîðìàòèâíîãî ïðèçíàêà è ïåðåíîñèòü ïîëó÷åí-
íûé îïûò â íîâûå, óñëîæí¸ííûå ñèòóàöèè; 2) âû-
ÿâèòü âëèÿíèå òðèïåïòèäà Ïèíåàëîí íà êà÷åñòâî
è ñêîðîñòü îáó÷åíèÿ îáåçüÿí âûáîðó çðèòåëüíûõ
ñòèìóëîâ è íà èçáèðàòåëüíóþ íàïðàâëåííîñòü èõ
âíèìàíèÿ ïðè âîñïðèÿòèè è âûÿâëåíèè èíôîðìà-
òèâíûõ ïðèçíàêîâ â çðèòåëüíûõ ñòèìóëàõ.

Материалы и методы

Èññëåäîâàíèå ïðîâîäèëîñü â òå÷åíèå äâóõ ëåò.
Äâóõ çäîðîâûõ ìàêàê-ðåçóñîâ â âîçðàñòå 13±0,9 ëåò
(ñîîòíîøåíèå âîçðàñòà ìàêàê ðåçóñîâ è ÷åëîâåêà
1:3) èç áèîêîëëåêöèè «Êîëëåêöèÿ ëàáîðàòîðíûõ
ìëåêîïèòàþùèõ ðàçíîé òàêñîíîìè÷åñêîé ïðèíàä-
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ëåæíîñòè» Èíñòèòóòà ôèçèîëîãèè èì. È. Ï. Ïàâëî-
âà ÐÀÍ, ïîääåðæàííîé ïðîãðàììîé áèîðåñóðñíûõ
êîëëåêöèé ÔÀÍÎ Ðîññèè, îáó÷àëè ðàñïîçíàâàíèþ
è âûÿâëåíèþ èíôîðìàòèâíûõ ïðèçíàêîâ â çðèòåëü-
íûõ ñòèìóëàõ. Ñîäåðæàíèå æèâîòíûõ, ïðîâåäåíèå
ìàíèïóëÿöèé, ïðåäóñìîòðåííûõ äèçàéíîì ýêñïåðè-
ìåíòà, ïðîâîäèëîñü â ñîîòâåòñòâèè ñ íîðìàìè áèî-
ýòèêè (Ïðèêàç, 2003; CIOMS and ICLAS, 2012) è ïîä
êîíòðîëåì Ýòè÷åñêîé êîìèññèè ÔÃÁÓ «ÌÃÍÖ» ÐÀÍ.

Â ðàáîòå èñïîëüçîâàëàñü ìîäèôèöèðîâàííàÿ
ìåòîäèêà ðàçëè÷åíèÿ çðèòåëüíûõ ñòèìóëîâ, ðàç-
ðàáîòàííàÿ äëÿ êîìïüþòåðíûõ ïðîãðàìì, ìîäå-
ëèðóþùèõ ñïîñîáíîñòü ê çðèòåëüíîìó óçíàâàíèþ
îïðåäåë¸ííûõ çíàêîâ [Áîíãàðä, 1967], àäàïòèðî-
âàííàÿ äëÿ èññëåäîâàíèé êîãíèòèâíîé äåÿòåëüíî-
ñòè ó ÷åëîâåêà è îáåçüÿí [Äóäêèí, 2007; Êóçíåöîâà
ñ ñîàâò., 2013; Êóçíåöîâà ñ ñîàâò., 2015; Ãîëóáåâà
ñ ñîàâò., 2018].

Ïåðåä íà÷àëîì èññëåäîâàíèÿ ó ìàêàê-ðåçó-
ñîâ ôîðìèðîâàëñÿ èíñòðóìåíòàëüíûé óñëîâíûé
ðåôëåêñ – íàæàòèå íà íåéòðàëüíîå èçîáðàæåíèå
çðèòåëüíîãî ñòèìóëà íà ñåíñîðíîì ýêðàíå ìîíèòî-
ðà (LCD Pro Life, ðàçðåøåíèå 1920õ1080, äèàãîíàëü
242 ) è ñäâèãàíèå åãî â ñòîðîíó. Çà ïðàâèëüíûå
ðåøåíèÿ îáåçüÿíà ïîëó÷àëà íàòóðàëüíîå ïîä-
êðåïëåíèå (ëàêîìñòâî) (ðèñ. 1).

Çàòåì ïðèñòóïàëè ê îñíîâíîé ÷àñòè ðàáîòû,
âêëþ÷àþùåé äâå çàäà÷è. Â ïåðâîé çàäà÷å â ðàç-
ëè÷íûõ çðèòåëüíûõ ñòèìóëàõ èíôîðìàòèâíûì
(«ïðàâèëüíûì», ïîäêðåïëÿåìûì) ïðèçíàêîì ñëó-
æèë ÷åðíûé öâåò, ñòèìóëû áåëîãî öâåòà (äèñò-
ðàêòîðû) áûëè îøèáî÷íûìè è íå ïîäêðåïëÿëèñü.
Âî âòîðîé çàäà÷å «ïðàâèëüíûì» áûë âûáîð ñòè-
ìóëîâ ñ îñòðûìè óãëàìè, à èçîáðàæåíèÿ ñî ñãëà-
æåííûìè óãëàìè ñ÷èòàëèñü îøèáî÷íûìè (ðèñ. 2A,
B). Äëÿ êàæäîãî çàäàíèÿ èñïîëüçîâàëñÿ ñâîé óíè-
êàëüíûé àëôàâèò, âêëþ÷àþùèé 30 ïàð íåïîâòî-
ðÿþùèõñÿ èçîáðàæåíèé. Îáó÷åíèå îñóùåñòâëÿ-
ëîñü ìåòîäîì «ïðîá è îøèáîê». Ïåðâûé âûáîð,
êàê ïðàâèëî, áûë ñëó÷àéíûì. Â ïðîöåññå îáó÷å-
íèÿ ìàêàêè äîëæíû áûëè óñâîèòü, îáîáùèòü è
«ïîíÿòü» êîòîðûé èç äâóõ ïðèçíàêîâ èíôîðìà-
òèâíûé, ò.å. «ïðàâèëüíûé», à êîòîðûé – äèñòðàê-
òîð.

Ïîñëå òîãî, êàê îáåçüÿíû îáó÷èëèñü, ò.å. ïðî-
äåìîíñòðèðîâàëè íå ìåíåå, ÷åì 75% óðîâåíü
ïðàâèëüíûõ îòâåòîâ ïðè âûáîðå èíôîðìàòèâíî-
ãî ïðèçíàêà â ñòèìóëàõ ñ îäíèì ýëåìåíòîì, íå-
îáõîäèìî áûëî îòâåòèòü íà âîïðîñ: ñïîñîáíû ëè
îíè, îáîáùèâ ïîëó÷åííûé îïûò, ïåðåíåñòè åãî
íà íîâóþ, áîëåå ñëîæíóþ çàäà÷ó. Äëÿ ýòîãî ïðî-
âîäèëîñü îäíîêðàòíîå êîíòðîëüíîå òåñòèðîâà-
íèå, â êîòîðîì îáåçüÿíàì ïðåäúÿâëÿëñÿ íîâûé

Ðèñóíîê 1. Ìàêàê-ðåçóñ çà ýêñïåðèìåíòàëüíîé óñòàíîâêîé ïðè îáó÷åíèè âûáîðó èíôîðìàòèâíîãî ñòèìóëà ïî öâåòó
(÷åðíîå èëè áåëîå) è  ôîðìå (ñ îñòðûìè óãëàìè èëè çàêðóãëåííûìè)

Figure 1. Rhesus monkey in an experimental setup forming a generalized principle of choosing an informative
stimulus by color (black or white) and by shape (sharp or rounded corners)
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íàáîð èç 30 çðèòåëüíûõ ñòèìóëîâ, ñîäåðæàùèõ
ïî ÷åòûðå ýëåìåíòà (âìåñòî îäíîãî), íî ñ òåì æå
èíôîðìàòèâíûì ïðèçíàêîì (ðèñ. 3A,B).

Çàäàíèå ñ÷èòàëîñü âûïîëíåííûì, åñëè ìàêàêè
äîñòèãàëè 75% ïðàâèëüíûõ îòâåòîâ çà 30 ïåðâûõ
ïðåäúÿâëåíèé ñòèìóëîâ. Â ïðîòèâíîì ñëó÷àå çàäà-
÷à ïîëàãàëàñü íå ðåø¸ííîé, à îáîáùåíèÿ íå ïðî-
èçîøëî.

Äàëåå, ó÷èòûâàÿ óñïåøíîå ïðèìåíåíèå Ïèíå-
àëîíà [Áàøêèðåâà, Àðòàìîíîâà, 2012] ïðè âîññòà-
íîâëåíèè è ïîääåðæàíèè ìåõàíèçìîâ ïñèõîëîãè÷å-
ñêîé àäàïòàöèè ó ïðîôåññèîíàëüíûõ âîäèòåëåé ãðó-
çîâîãî àâòîòðàíñïîðòà, áûëà âûäâèíóòà ãèïîòåçà,
÷òî äàííûé ïåïòèä äîëæåí óëó÷øèòü è êîãíèòèâíûå
âîçìîæíîñòè ìàêàê: ïîâûñèòü óñïåøíîñòü âûïîë-
íåíèÿ çàäàíèé, ñïîñîáñòâîâàòü êîíöåíòðàöèè âíè-
ìàíèÿ è ñîêðàòèòü âðåìÿ ìîòîðíîé ðåàêöèè ïðè
âûáîðå ñòèìóëîâ.

Äëÿ ýòîãî, ñïóñòÿ ãîä, ó ýòèõ æå îáåçüÿí áûë
ïðîâåä¸í äåñÿòèäíåâíûé êóðñ Ïèíåàëîíà èç ðàñ-
÷¸òà 0,1 ìã/ìë â ñóòêè ñóáëèíãâàëüíî, ïîñëå ÷åãî

èññëåäîâàíèå ïîâòîðèëîñü. Ýòà ÷àñòü ðàáîòû çàê-
ëþ÷àëàñü â ñîïîñòàâëåíèè ðåçóëüòàòîâ îáó÷åíèÿ
âûáîðó èíôîðìàòèâíûõ ïðèçíàêîâ â çðèòåëüíûõ
ñòèìóëàõ, ïîëó÷åííûõ äî ïðèìåíåíèÿ ïåïòèäà
Ïèíåàëîíà è ïîñëå íåãî.

Àíàëèçèðîâàëè: à) äëèòåëüíîñòü îáó÷åíèÿ,
ò.å. íåîáõîäèìîå êîëè÷åñòâî (N) ïðåäúÿâëåíèé
ñòèìóëîâ äëÿ óñâîåíèÿ îáåçüÿíàìè ïðèíöèïà
âûáîðà è îáîáùåíèÿ èíôîðìàòèâíîãî ïðèçíàêà
ñ îäíèì ýëåìåíòîì äî è ïîñëå ïðèìåíåíèÿ ïåïòè-
äà; á) âðåìÿ (ñåê) ìîòîðíîé ðåàêöèè äî ïðèìåíå-
íèÿ ïåïòèäà Ïèíåàëîíà è ïîñëå íåãî â ïðîöåññå
îáó÷åíèÿ è â êîíòðîëüíîì òåñòèðîâàíèè è ïðè
ïîâòîðíîé ïðîöåäóðå ïðîâåäåíèÿ ýêñïåðèìåíòà;
â) êîëè÷åñòâî ðåàêöèé ñîñðåäîòî÷åíèÿ, ïðîÿâèâ-
øèõñÿ ïðè âûÿâëåíèè è âûáîðå èíôîðìàòèâíîãî
ïðèçíàêà â ñòèìóëàõ â êàæäîé çàäà÷å äî ïðèìå-
íåíèÿ ïåïòèäà è ïîñëå íåãî è êîððåëÿöèÿ ýòèõ
ðåàêöèé ñ óñïåøíîñòüþ âûïîëíåíèÿ çàäàíèé.

Ñòàòèñòè÷åñêàÿ îáðàáîòêà âðåìåíè ìîòîðíîé
ðåàêöèè çàêëþ÷àëàñü â ïîäñ÷åòå ñðåäíåãî àðèô-

Ðèñóíîê 2 A, B. Ïðèìåðû ïðåäúÿâëÿåìûõ ñòèìóëîâ (èçîáðàæåíèé) ñ îäíèì ýëåìåíòîì â õîäå ôîðìèðîâàíèÿ
îáîáùåííîãî îáðàçà èíôîðìàòèâíîãî ïðèçíàêà

Figure 2 A, B. Examples of presented stimuli (images) with one element during the formation of a generalized image
of an informative feature

Ðèñóíîê 3 A, B. Ïðèìåðû ïðåäúÿâëÿåìûõ ñòèìóëîâ ñ ÷åòûðüìÿ ýëåìåíòàìè äëÿ ïðîâåðêè óñâîåííîãî
îáîáùåííîãî îáðàçà èíôîðìàòèâíîãî ïðèçíàêà

Figure 3A, B. Examples of presented stimuli with four elements for checking the learned generalized image
of an informative feature

Ïðèìå÷àíèÿ ê ðèñóíêàì 2,3. Ôèãóðû ÷åðíàÿ è ñ îñòðûìè óãëàìè – (+) ïîäêðåïëÿþòñÿ, áåëàÿ ôèãóðà è ñ îñòðûìè
óãëàìè (-) – äèñòðàêòîð.

Notes for Figures 2, 3. Black shapes and shapes with sharp corners are reinforced (+), white shapes and shapes
with acute angles are distractors (-)..
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ìåòè÷åñêîãî, ñòàíäàðòíîãî îòêëîíåíèÿ îò ñðåäíå-
ãî è äîâåðèòåëüíîãî èíòåðâàëà äëÿ êàæäîé ñèòóà-
öèè è ïðîâîäèëàñü â ïðîãðàììå «Statistica 7.0» è t-
êðèòåðèé Âèëêîêñîíà ïðè îïðåäåëåíèè êîëè÷åñòâà
ïðåäúÿâëåíèé, íåîáõîäèìûõ äëÿ äîñòèæåíèÿ êðè-
òåðèÿ îáó÷åííîñòè íà îñíîâå ïðîãðàììíîãî ïàêå-
òà StatSoft Statistica 6.0. Äëÿ îöåíêè êîððåëÿöèè
óñïåøíîñòè âûïîëíåíèÿ çàäàíèÿ è ðåàêöèé ñîñðå-
äîòî÷åíèÿ èñïîëüçîâàëè ýëåêòðîííûå òàáëèöû
«Microsoft®Excel-2005». Ðàçëè÷èÿ ìåæäó ãðóïïàìè
ñ÷èòàëè ñòàòèñòè÷åñêè çíà÷èìûìè ïðè ð < 0,05.

Результаты исследования

Ïåðâàÿ ÷àñòü èññëåäîâàíèÿ ïîêàçàëà, ÷òî ìà-
êàêè-ðåçóñû óñïåøíî îáó÷èëèñü âûáèðàòü èíôîð-
ìàòèâíûé ïðèçíàê â çàäà÷àõ ñ îäíèì ýëåìåíòîì
è, îáîáùèâ ïðèçíàê, ïåðåíåñëè åãî â çàäàíèÿ, ãäå
â ñòèìóëå áûëî ÷åòûðå ýëåìåíòà (òàáë. 1).

Äëÿ ïðîâåðêè âëèÿíèÿ Ïèíåàëîíà íà êîãíè-
òèâíóþ äåÿòåëüíîñòü ìàêàê âî âòîðîé ÷àñòè èñ-
ñëåäîâàíèÿ áûëî ïðîâåäåíî ñîïîñòàâëåíèå ðå-
çóëüòàòîâ îáó÷åíèÿ ìàêàê äî è ïîñëå ïðèìåíåíèÿ
ïåïòèäà.

Ñîïîñòàâëåíèå äëèòåëüíîñòè îáó÷åíèÿ îáå-
çüÿí äî ïðîâåäåíèÿ êóðñà Ïèíåàëîíà è ïîñëå íåãî
îáíàðóæèëî äîñòîâåðíîå (p < 0,01) ñîêðàùåíèå
êîëè÷åñòâà ïðåäúÿâëåíèé çðèòåëüíûõ ñòèìóëîâ,
íåîáõîäèìûõ äëÿ óñâîåíèÿ ïðèíöèïà âûÿâëåíèÿ
è âûáîðà èíôîðìàòèâíîãî ïðèçíàêà è åãî îáîá-
ùåíèÿ ïðè ïîâòîðíîì îáó÷åíèè.

Íåñìîòðÿ íà ñóùåñòâåííûå èíäèâèäóàëüíûå
ðàçëè÷èÿ â äëèòåëüíîñòè îáó÷åíèÿ (êîëè÷åñòâî
íåîáõîäèìûõ ïðèìåíåíèé ñòèìóëîâ) îêàçàëîñü,
÷òî ïîñëå ïðîâåäåíèÿ êóðñà Ïèíåàëîíà êîëè÷å-

Òàáëèöà 1 Äëèòåëüíîñòü îáó÷åíèÿ âûÿâëåíèþ èíôîðìàòèâíîãî ïðèçíàêà è åãî âûáîðà äî è ïîñëå
ïðèìåíåíèÿ Ïèíåàëîíà ó äâóõ îáåçüÿí ïðè âûïîëíåíèè äâóõ ðàçëè÷íûõ çàäà÷

Table 1. The duration of learning to identify an informative trait and its selection before and after the use of
Pinealon in two monkeys when performing two different tasks

Ïðèìå÷àíèÿ. ∆n1-2 – ðàçíîñòü ìåæäó ÷èñëîì ïðåäúÿâëåíèé äî è ïîñëå ïðèìåíåíèÿ Ïèíåàëîíà ó êàæäîé
îáåçüÿíû.

Notes. ∆n1-2 – the difference between the number of presentations before and after the use of Pinealon in each
monkey.

Ðèñóíîê 4. Óñðåäí¸ííîå êîëè÷åñòâî ñòèìóëîâ,
íåîáõîäèìûõ îáåçüÿíàì äëÿ óñâîåíèÿ ïðèíöèïà
âûÿâëåíèÿ èíôîðìàòèâíîãî ïðèçíàêà â ïðîöåññå
îáó÷åíèÿ äî è ïîñëå èñïîëüçîâàíèÿ Ïèíåàëîíà

Figure 4. The average number of incentives necessary
for monkeys to master the principle of identifying

an informative trait in the learning process before and
after using Pinealon

Ïðèìå÷àíèÿ. N – êîëè÷åñòâî ïðåäúÿâëåíèé çðè-
òåëüíûõ ñòèìóëîâ, ñòîëáèê ñ ðåäêîé ñåðîé øòðèõîâ-
êîé – êîëè÷åñòâî ïðèìåí¸ííûõ ñòèìóëîâ äî ââåäåíèÿ
Ïèíåàëîíà, ñòîëáèê ñ ñåðîé ÷àñòîé øòðèõîâêîé - êîëè-
÷åñòâî ïðèìåí¸ííûõ ñòèìóëîâ ïîñëå ââåäåíèÿ Ïèíåà-
ëîíà; «çâåçäî÷êè» - óðîâåíü äîñòîâåðíîñòè – ***p<0.01.

Notes. N – the number of presentations of visual
stimuli, a column with a rare gray shading – the number of
applied stimuli before the introduction of Pinealon, a column
with gray frequent shading – the number of applied stimuli
after the introduction of Pinealon, “asterisks” – the level of
confidence – ***p<0.01.
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ñòâî ïðåäúÿâëåíèé ñòèìóëîâ, íåîáõîäèìûõ äëÿ
îáó÷åíèÿ âûáîðó è îáîáùåíèþ ïðèçíàêà, ñîêðà-
òèëîñü ó êàæäîé èç îáåçüÿí (òàáë. 1) ïîñëå ïðî-
âåäåíèÿ êóðñà Ïèíåàëîíà. Îñîáåííî ÷¸òêî ýòî
ïðîÿâèëîñü ïðè êîíòðîëüíîì òåñòèðîâàíèè ñàì-
öà âî âòîðîé çàäà÷å, ãäå êîëè÷åñòâî íåîáõîäèìûõ
ïðèìåíåíèé ñòèìóëîâ äëÿ îáîáùåíèÿ èíôîðìà-
òèâíîãî ïðèçíàêà ñîêðàòèëîñü ïî÷òè 2,7 ðàçà, ò.å.
íà 63%. Ó ñàìêè ðàçëè÷èÿ îêàçàëèñü ìåíåå âû-
ðàæåííûìè, íî è ó íå¸ êîëè÷åñòâî íåîáõîäèìûõ
äëÿ îáó÷åíèÿ ñòèìóëîâ ïîñëå ïðèìåíåíèÿ Ïèíåà-
ëîíà ñîêðàòèëîñü â ïåðâîé çàäà÷å íà 30%, à âî
âòîðîé íà 13%. Íåñêîëüêî áîëåå õóäøèå ðåçóëü-
òàòû â äëèòåëüíîñòè îáó÷åíèÿ ñàìêè ìàêàêè ìîæíî
îáúÿñíèòü òåì, ÷òî ó ñòàðåþùèõ ñàìîê ìàêàê-ðåçó-
ñîâ êîãíèòèâíûå âîçìîæíîñòè è ïàìÿòü ñíèæàþòñÿ
ðàíüøå, ÷åì ó ñàìöîâ [Peters,et al., 1996].

Òåì íå ìåíåå, óñðåäí¸ííûå äàííûå ïðîäå-
ìîíñòðèðîâàëè äîñòîâåðíîå (p<0,01) ñîêðàùåíèå
äëèòåëüíîñòè îáó÷åíèÿ â 1,53 ðàçà ó îáåèõ îáå-
çüÿí äâóì çàäà÷àì ïîñëå ïðèìåíåíèÿ Ïèíåàëîíà
ñ 345 äî 225 ïðåäúÿâëåíèé (ðèñ. 4).

Îäíèì èç ñóùåñòâåííûõ ïîêàçàòåëåé ïåðå-
ñòðîéêè íåðâíûõ ìåõàíèçìîâ ïðè âûïîëíåíèè îáå-
çüÿíàìè çàäàíèé ÿâëÿåòñÿ âðåìÿ, íåîáõîäèìîå èì
äëÿ îñóùåñòâëåíèÿ âûáîðà ñòèìóëà. Èìåííî ïî-
ýòîìó íà ñëåäóþùåì ýòàïå áûëî ïðîàíàëèçè-

ðîâàíî âðåìÿ ìîòîðíîé ðåàêöèè îáåçüÿí ïðè ïðà-
âèëüíîì âûáîðå èíôîðìàòèâíûõ ïðèçíàêîâ â ñòè-
ìóëàõ.

Ýòîò ïîêàçàòåëü, êàê è ïðåäûäóùèé, õàðàêòå-
ðèçîâàëñÿ èíäèâèäóàëüíûìè ðàçëè÷èÿìè. Òàê,
ïðè âûïîëíåíèè ïåðâîé çàäà÷à âðåìÿ ìîòîðíîé
ðåàêöèè ñàìêè ïðè îáó÷åíèè äî ââåäåíèÿ Ïèíåà-
ëîíà ñîñòàâëÿëî 1,668 ñåê, à ïîñëå íåãî ñîêðàòè-
ëîñü äî 1,387 ñåê (p<0,005). Àíàëîãè÷íàÿ êàðòèíà
íàáëþäàëàñü è â êîíòðîëüíûõ òåñòèðîâàíèÿõ: äî
ïðèìåíåíèÿ ïèíåàëîíà âðåìÿ ìîòîðíîé ðåàêöèè
ñàìêè ñîñòàâëÿëî 1,419 ñåê, à ïîñëå íåãî ñîêðàòè-
ëîñü äî 1,186 ñåê. Áëèçêèå ðåçóëüòàòû ôèêñèðîâà-
ëèñü è ó ñàìöà.

Àíàëèç æå óñðåäí¸ííîãî âðåìåíè ìîòîðíîé
ðåàêöèè ïðè âûáîðå èíôîðìàòèâíîãî ïðèçíàêà
îòîáðàæåí íà ðèñóíêå 5. Îêàçàëîñü, ÷òî ó îáåèõ
îáåçüÿí âðåìÿ ìîòîðíîé ðåàêöèè äî ïðèìåíåíèÿ
Ïèíåàëîíà áûëî äîñòîâåðíî âûøå (p<0,001), ÷åì
ïîñëå åãî èñïîëüçîâàíèÿ, êàê ïðè îáó÷åíèè âûáîðó
ñòèìóëîâ ñ îäíèì ýëåìåíòîì, òàê è â êîíòðîëüíîì
óñëîæí¸ííîì òåñòèðîâàíèè ïðè âûáîðå ñòèìóëîâ
ñ ÷åòûðüìÿ ýëåìåíòàìè.

Îäíàêî íàñ áåñïîêîèë âîïðîñ – êàê îòðàçèòñÿ
íà ïîâòîðíîì îáó÷åíèè ìàêàê ïðåäûäóùèé îïûò,
áóäåò ëè âðåìÿ ìîòîðíîé ðåàêöèè îïðåäåëÿòüñÿ
ââåäåíèåì Ïèíåàëîíà èëè ñëåäàìè îò ýêñïåðè-

Ðèñóíîê 5. Èçìåíåíèå âðåìåíè âûïîëíåíèÿ çàäàíèÿ äî è ïîñëå ïðèìåíåíèÿ Ïèíåàëîíà
Figure 5. Changes in the task execution time before and after applying Pinealon

Ïðèìå÷àíèÿ. Ïî îñè îðäèíàò âðåìÿ (t, ñ); ëåâûå ñòîëáèêè – îáó÷åíèå: ñèíÿÿ ðåäêàÿ êîñàÿ øòðèõîâêà –
âðåìÿ âûïîëíåíèÿ çàäàíèÿ ïðè âûáîðå èçîáðàæåíèé ñ îäíèì ýëåìåíòîì äî ïðèìåíåíèÿ ïåïòèäà, ñèíÿÿ ÷àñòàÿ
êîñàÿ øòðèõîâêà – òî æå ïîñëå åãî ïðèìåíåíèÿ; ïðàâûå ñòîëáèêè – êîíòðîëü: ÷åðíàÿ ðåäêàÿ êîñàÿ øòðèõîâêà –
âðåìÿ, çàòðà÷åííîå íà âûïîëíåíèå óñëîæí¸ííîãî òåñòà ñ âûáîðîì èçîáðàæåíèé ñ ÷åòûðüìÿ ýëåìåíòàìè äî
ïðèìåíåíèÿ ïåïòèäà, ÷åðíàÿ ÷àñòàÿ êîñàÿ øòðèõîâêà – òî æå ïîñëå åãî ïðèìåíåíèÿ; çâ¸çäî÷êè íàä ñòîëáàìè –
óðîâåíü äîñòîâåðíîñòè ***p<0,001 îöåíêà ïî êðèòåðèþ t-Còüþäåíòà .

Notes. Ordinate time (t, s); left columns – learning: blue oblique hatching - the task execution time when selecting
images with one element before applying the peptide, solid blue fill – the same after its application; right bars – control:
black vertical hatching – time taken to perform a complicated test with a choice of images with four elements before
applying the peptide, solid fill – the same after applying it; asterisks above the posts - confidence level *** p <0.001,
assessment by the criterion of t-student.
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ìåíòà, ïðîâåä¸ííîãî ãîäîì ðàíüøå, ó÷èòûâàÿ ñïî-
ñîáíîñòü ìàêàê ê äëèòåëüíîìó õðàíåíèþ èíôîð-
ìàöèè â äîëãîñðî÷íîé ïàìÿòè [Íèêèòèí, Ôèðñîâ,
1986]. Íî ñðàâíåíèå âðåìåíè îáó÷åíèÿ âûáîðó â
ïåðâûé ãîä è ïðè ïîâòîðíîì èññëåäîâàíèÿ îêàçà-
ëîñü ïðèìåðíî îäèíàêîâûì êàê ïðè îáó÷åíèè, òàê
è â êîòðîëüíûõ òåñòèðîâàíèÿõ. Ýòî ïîçâîëèëî ñ÷è-
òàòü, ÷òî çàäà÷è, ïðåäúÿâëåííûå èì ïðè ïîâòîð-
íîì èññëåäîâàíèè, âîñïðèíèìàëèñü êàê íîâûå, è
îáó÷åíèå ïðîèñõîäèëî «ïî-íîâîìó», à íå ÿâëÿëîñü
ðåçóëüòàòîì èçâëå÷åíèÿ èç ïàìÿòè ïðîøëûõ ñëåäîâ,
è, ñëåäîâàòåëüíî, ïîëó÷åííûå ðåçóëüòàòû ñëåäóåò
îòíåñòè íà ñ÷åò âîçäåéñòâèÿ ïåïòèäà.

Òàêèì îáðàçîì, ìîæíî çàêëþ÷èòü, ÷òî ïðèìåíå-
íèå ïåïòèäíîãî ïðåïàðàòà Ïèíåàëîí ó îáåèõ îáåçü-
ÿí ñïîñîáñòâîâàëî íå òîëüêî ñîêðàùåíèþ äëèòåëü-
íîñòè îáó÷åíèÿ, ò.å. óñêîðåííîìó ôîðìèðîâàíèþ
îáîáùåííîãî ïðåäñòàâëåíèÿ î âûáèðàåìîì ïðèçíà-
êå, íî è íåïîñðåäñòâåííîìó ñîêðàùåíèþ âðåìåíè
ìîòîðíîé ðåàêöèè ïðè îñóùåñòâëåíèè âûáîðà.

Ïðè äàëüíåéøåì àíàëèçå ïîëó÷åííûõ ðåçóëü-
òàòîâ ïåðåä íàìè âñòàë åù¸ îäèí âîïðîñ – îêàçû-
âàåò ëè âëèÿíèå Ïèíåàëîí íà èçáèðàòåëüíóþ íà-
ïðàâëåííîñòü âíèìàíèÿ ïðè âîñïðèÿòèè èíôîðìà-
òèâíîãî ïðèçíàêà, ò.å. íà ñïîñîáíîñòü ìàêàê ñîñðå-
äîòà÷èâàòü âíèìàíèå íà âûáèðàåìîì ñòèìóëå èëè
îíè îñóùåñòâëÿþò âûáîð ñëó÷àéíî?

 Ñ ýòîé öåëüþ áûëî ðåøåíî âûÿâèòü íàëè÷èå
ñâÿçè ìåæäó êîëè÷åñòâîì ðåàêöèé ñîñðåäîòî÷åíèÿ,
ïðåäøåñòâóþùèõ êàæäîìó âûáîðó, è óñïåøíîñòüþ
åãî âûïîëíåíèÿ îáåçüÿíàìè äî è ïîñëå ïðèìåíåíèÿ
Ïèíåàëîíà.

Íà ðèñóíêå 6 ïðèâåäåíû ãðàôèêè, îòðàæàþ-
ùèå ñâÿçü ìåæäó ÷èñëîì ðåàêöèé ñîñðåäîòî÷å-
íèÿ è óñïåøíîñòüþ âûïîëíåíèÿ çàäàíèÿ ó îáåèõ
îáåçüÿí â ïðîöåññå îáó÷åíèÿ äâóì çàäà÷àì äî
ïðèìåíåíèÿ Ïèíåàëîíà, ïîñëå íåãî è ïðè ñîâåð-
øåíèè îøèáîê â ñèòóàöèÿõ, êîãäà îáåçüÿíû îò-
âëåêàëèñü îò âûïîëíåíèÿ çàäà÷è.

Â ïðîöåññå îáó÷åíèÿ ìåòîäîì «ïðîá è îøè-
áîê», êîýôôèöèåíò êîððåëÿöèè (R2) ìåæäó ÷èñëîì
ðåàêöèé ñîñðåäîòî÷åíèÿ è óñïåøíîñòüþ âûïîëíå-
íèÿ çàäàíèÿ ñîñòàâèë 0,1 (ðèñóíîê 6A), õîòÿ è ïðî-
ñìàòðèâàëàñü íåêîòîðàÿ òåíäåíöèÿ ê óñòàíîâëå-
íèþ ñâÿçè ìåæäó ýòèìè ïîêàçàòåëÿìè. Ïîñëå òîãî,
êàê áûëà ñôîðìèðîâàíà êîãíèòèâíàÿ ñòðóêòóðà –
îáîáùåíèå èíôîðìàòèâíîãî ïðèçíàêà – è îáåçü-
ÿíû äîñòèãëè 75% ïîðîãà ïðàâèëüíûõ îòâåòîâ ïîñ-
ëå êóðñà Ïèíåàëîíà êîýôôèöèåíò êîððåëÿöèè
ìåæäó ýòèìè ïîêàçàòåëÿìè äîñòèã çíà÷èìûõ âå-
ëè÷èí è ðàâíÿëñÿ 0,56 (ðèñóíîê 6B). È ñîâåðøåí-
íî èíàÿ êàðòèíà âûÿâèëàñü íà ôîíå âêëþ÷åíèÿ
ïîâåäåí÷åñêèõ ðåàêöèé ñàìîðåãóëÿöèè: îòâëå÷å-
íèÿ îò äåÿòåëüíîñòè, ïåðåêëþ÷åíèè è ò.ä., õàðàê-
òåðèçóþùèõ óòîìëåíèå îáåçüÿí è/èëè ñíèæåíèå

ìîòèâàöèè (ðèñóíîê 6C), êîãäà R2 íå ïðåâûøàë
0,09, ÷òî ñâèäåòåëüñòâîâàëî îá îòñóòñòâèè íà-
ïðàâëåííîé ðåàêöèè ñîñðåäîòî÷åíèÿ ïðè âûáîðå
èíôîðìàòèâíîãî ñòèìóëà.

Обсуждение

Â âîçðàñòå 40-45 ëåò ó ÷åëîâåêà ìîãóò ïðîÿâ-
ëÿòüñÿ ïåðâûå, ìÿãêèå ïðèçíàêè ñòàðåíèÿ ìîçãà
è íàðóøåíèÿ ïàìÿòè è âíèìàíèÿ. Âîçðàñò èñïû-
òóåìûõ ìàêàê-ðåçóñîâ ïðèìåðíî ñîîòâåòñòâóåò
ýòîé âîçðàñòíîé ãðóïïå ÷åëîâå÷åñêîé ïîïóëÿöèè.
Èìåííî ïîýòîìó ñâîåâðåìåííàÿ íîðìàëèçàöèÿ
êîãíèòèâíûõ ôóíêöèé ÷åëîâåêà ïðèîáðåòàåò îñî-
áóþ àêòóàëüíîñòü.

Ïðîâåä¸ííîå èññëåäîâàíèå ïîêàçàëî, ÷òî ìà-
êàêè-ðåçóñû ñïîñîáíû ôîðìèðîâàòü îáîáù¸ííûé
îáðàç èíôîðìàòèâíîãî ïðèçíàêà è ïåðåíîñèòü ïî-
ëó÷åííûé îïûò â íîâûå, óñëîæí¸ííûå ñèòóàöèè.
Âûÿñíèëîñü, ÷òî òðèïåïòèä Pinealon lingual ñïî-
ñîáñòâîâàë äîñòîâåðíîìó ñîêðàùåíèþ äëèòåëü-
íîñòè îáó÷åíèÿ (êîëè÷åñòâî ïðèìåíåííûõ çðè-
òåëüíûõ ñòèìóëîâ). Ýòîò ôàêò ìîæíî îáúÿñíèòü
óëó÷øåíèåì ïðîñòðàíñòâåííîé îðèåíòàöèè ìàêàê
ïðè îñóùåñòâëåíèè èìè âûáîðà çðèòåëüíûõ ñòè-
ìóëîâ ñ ðàçëè÷íîé îðèåíòàöèåé èíôîðìàöèîííûõ
ïðèçíàêîâ, ÷òî ñîçâó÷íî ñ ïðåäñòàâëåíèÿìè ðÿäà
àâòîðîâ [Arutjunyan et al. 2012; Õàâèíñîí ñ ñîàâò.,
2015].

Âòîðîé ôàêò êàñàåòñÿ ñîêðàùåíèÿ âðåìåíè
ìîòîðíîé ðåàêöèè ïðè îñóùåñòâëåíèè âûáîðà
çíà÷èìûõ ñòèìóëîâ ïîñëå ïðèìåíåíèÿ Ïèíåàëî-
íà, ÷òî ñîãëàñóåòñÿ ñ äàííûìè äðóãèõ àâòîðîâ, ïî-
ëó÷åííûõ íà ìåäîíîñíîé ï÷åëå [Õàâèíñîí ñ ñî-
àâò., 2015], ãäå óñòàíîâëåíî, ÷òî ïåïòèä EDR, ñî-
ñòàâíîé ÷àñòüþ êîòîðîãî ÿâëÿåòñÿ Ïèíåàëîí, ïî-
âûøàë óðîâåíü ýíåðãåòè÷åñêîãî îáåñïå÷åíèÿ
ìûøå÷íîé òêàíè çà ñ÷åò óâåëè÷åíèÿ ýêñïðåññèè
ãåíîâ PPARA è PPARG, êîäèðóþùèõ áåëêè, êîòî-
ðûå, â ñâîþ î÷åðåäü, óâåëè÷èâàëè îêèñëèòåëüíóþ
ñïîñîáíîñòü ñêåëåòíûõ ìûøö. Ïîäîáíûé ýôôåêò
íàáëþäàëñÿ è ó ëþäåé. Â öåëîì æå, ïîëó÷åííûå
ðåçóëüòàòû äàþò îñíîâàíèå äëÿ çàêëþ÷åíèÿ î ñõîä-
íûõ, ãëóáèííûõ ìîäóëèðóþùèõ âîçäåéñòâèÿõ Ïè-
íåàëîíà íå òîëüêî íà êîãíèòèâíóþ äåÿòåëüíîñòü
îáåçüÿí, íî è íà èõ ëîêîìîöèþ.

Öåëåíàïðàâëåííîå âíèìàíèå îáåñïå÷èâàåò
«ïîìåõîóñòîé÷èâîñòü» ñîçíàíèÿ, îðãàíèçàöèþ ïî-
âåäåíèÿ èíäèâèäà è åãî âçàèìîäåéñòâèÿ ñ äðóãè-
ìè ëþäüìè. Âíèìàíèå ïðèíèìàåò ó÷àñòèå â ïðî-
öåññàõ ïàìÿòè, â âîñïðîèçâåäåíèè, âîññòàíîâëå-
íèè èëè ôîðìèðîâàíèè îáðàçà îáúåêòà è ïðè ýòîì
èç ïàìÿòè èçâëåêàþòñÿ íàèáîëåå àêòóàëüíûå â
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Ðèñóíîê 6, a, b, c. Óñðåäí¸ííàÿ êîððåëÿöèîííàÿ ñâÿçü êîëè÷åñòâà ïðàâèëüíî âûïîëíåííûõ çàäàíèé ìàêàêàìè
ïðè îáó÷åíèè äî ïðèìåíåíèÿ Ïèíåàëîíà (a), ïðè îáó÷åíèè ïîñëå íåãî (b) è ïðè îøèáî÷íûõ âûáîðàõ

èíôîðìàòèâíîãî ïðèçíàêà (c)
Figure 6, a, b, c. The averaged correlation between the number of correctly performed tasks of macaques when

training before using Pinealon (a), when training after him (b) and when there are erroneous choices of
the informative feature (c)

Ïðèìå÷àíèÿ. Ïî îñè îðäèíàò – ÷èñëî ïðàâèëüíûõ ðåøåíèé ïðè ïîèñêå èíôîðìàòèâíîãî ïðèçíàêà, ïî îñè
àáñöèññ – ÷èñëî ðåàêöèé ñîñðåäîòî÷åíèÿ ïåðåä îñóùåñòâëåíèåì âûáîðà ñòèìóëà.

Notes. Ordinate – the number of correct decisions when searching for an informative feature, on the abscissa – the
number of concentration reactions before making a choice of stimulus.
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äàííûé ìîìåíò âðåìåíè îáðàçû îáúåêòîâ (ïðåä-
ìåòû, ëþäè, äàòû, çâóêè è äð.). Ïî ìåðå ñòàðåíèÿ
÷åëîâåêà è/èëè ëþäåé ñ ãèïåðàêòèâíîñòüþ (÷àñòî
ýòî íàáëþäàåòñÿ ó äåòåé) è ñèíäðîìîì íåóñòîé-
÷èâîãî âíèìàíèÿ, ñâÿçè ìåæäó ýòèìè ñòðóêòóðà-
ìè îêàçûâàþòñÿ îñëàáëåííûìè [Äóáðîâèíñêàÿ,
1985; Áàäàëÿí, 2000; Peters et al., 1996; Herndon
et al., 1999; Erwin et al., 2001].

Óëó÷øåíèå èçáèðàòåëüíîé íàïðàâëåííîñòè
âíèìàíèÿ ïîä âëèÿíèåì òðèïåïòèäà ïðè âîñïðè-
ÿòèè è âûÿâëåíèè èíôîðìàòèâíûõ ïðèçíàêîâ â
çðèòåëüíûõ ñòèìóëàõ ìîæíî îáúÿñíèòü ñ íåñêîëü-
êèõ ïîçèöèé. Íàèáîëåå î÷åâèäíàÿ ïðè÷èíà óëó÷-
øåíèÿ ñîñðåäîòî÷åíèÿ ýòî ñíèæåíèå âîçáóäèìîñ-
òè ìàêàê-ðåçóñîâ. Ýòî ïðåäïîëîæåíèå ÿâëÿåòñÿ
âïîëíå îáîñíîâàííûì, ïîñêîëüêó óñòàíîâëåíà âîç-
ìîæíîñòü ïåïòèäíîé ðåãóëÿöèè ðÿäà ôóíêöèé ãî-
ëîâíîãî ìîçãà â ýêñïåðèìåíòàëüíûõ óñëîâèÿõ [Õà-
âèíñîí ñ ñîàâò., 2012; Arutjunyan et al., 2012] è êëè-
íèêå [Ðûæàê ñ ñîàâò., 2003; Óìíîâ ñ ñîàâò., 2013].

Âìåñòå ñ ýòèì, ó ïðèìàòîâ, âêëþ÷àÿ ÷åëîâå-
êà, çà ðåàêöèþ ñîñðåäîòî÷åíèÿ (âíèìàíèÿ), êàê
îäíîé èç âåäóùèõ ðåàêöèé ñàìîðåãóëÿöèè, îòâå-
÷àþò òåìåííûå ñòðóêòóðû ìîçãà, êîòîðûå ó÷àñòâó-
åò íå òîëüêî â ïåðåêëþ÷åíèè ïðîñòðàíñòâåííîãî
âíèìàíèÿ, íî è â ôîðìèðîâàíèè ãîòîâíîñòè ê äåé-
ñòâèþ [Treisman, Gelade, 1980; Harris et al., 2008].

Òàêèì îáðàçîì, ïîëó÷åííûé ýôôåêò ïîëîæè-
òåëüíîé êîððåëÿöèè ìåæäó óñïåøíîñòüþ âûÿâëå-
íèÿ èíôîðìàòèâíûõ ïðèçíàêîâ â çðèòåëüíûõ ñòè-
ìóëàõ è óâåëè÷åíèåì êîëè÷åñòâà ðåàêöèé ñîñðå-
äîòî÷åíèÿ äà¸ò îñíîâàíèå äëÿ çàêëþ÷åíèÿ, ÷òî
èñïîëüçóåìûé òðèïåïòèä ñïîñîáñòâîâàë óñèëå-
íèþ ñâÿçåé ìåæäó êîãíèòèâíûìè ñòðóêòóðàìè
ìîçãà îáåçüÿí, ñîçäàâàÿ óñëîâèÿ äëÿ êîíöåíòðà-
öèè âíèìàíèÿ, óäåðæàíèþ â ïàìÿòè îáîáù¸ííûõ
ïðèçíàêîâ è «ïåðåíîñó» ñôîðìèðîâàííîé êîãíè-
òèâíîé ìîäåëè â íîâóþ áîëåå ñëîæíóþ ñèòóàöèþ.

Äîïîëíèòåëüíûé èíòåðåñ ïðåäñòàâëÿåò áëè-
çîñòü êîýôôèöèåíòîâ êîððåëÿöèè ìåæäó óñïåø-
íîñòüþ âûïîëíåíèÿ çàäàíèé è ÷èñëîì ðåàêöèé ñî-
ñðåäîòî÷åíèÿ â ïðîöåññå îáó÷åíèÿ è â ñèòóàöè-
ÿõ, êîãäà îáåçüÿíû îòâëåêàëèñü îò çàäàíèé. Â òîì
è äðóãîì ñëó÷àÿõ îáåçüÿíàìè äîïóñêàëèñü îøè-
áî÷íûå ðåøåíèÿ çàäà÷è, íî, ñ íàøåé òî÷êè çðå-
íèÿ, ýòè îøèáêè èìåþò ðàçíóþ ïðèðîäó: åñëè â
ïðîöåññå îáó÷åíèÿ îøèáî÷íûå ðåàêöèè îïðåäå-
ëÿëèñü íîâèçíîé, òðóäíîñòüþ çàäàíèÿ è ïîèñêîì
ïðàâèëüíîãî ðåøåíèÿ, òî äîïóùåííûå îøèáêè âî
âòîðîì ñëó÷àå îïðåäåëÿëèñü òîðìîæåíèåì ñèñ-
òåìû ñîñðåäîòî÷åíèÿ, îòâëå÷åíèåì îò ïðåäëàãà-
åìûõ çàäà÷. Ñõîäíûå ðåçóëüòàòû áûëè ïîëó÷åíû
è ó äåòåé â ñèòóàöèÿõ, êîãäà ó íèõ âêëþ÷àëèñü
òàêèå ðåàêöèè ñàìîðåãóëÿöèè, êàê îòâëå÷åíèå,
ïåðåêëþ÷åíèå èëè îòêàç îò ðàáîòû è óõîä. Ïðè

ýòîì èçìåíÿëîñü íå òîëüêî ïîâåäåíèå, íî è áèî-
ýëåêòðè÷åñêàÿ àêòèâíîñòü ìîçãà, è ðåãóëÿöèÿ ñåð-
äå÷íîãî ðèòìà [Êóçíåöîâà ñ ñîàâò., 2013].

Ó÷èòûâàÿ àíàòîìè÷åñêîå ñõîäñòâî â ñòðîåíèè
ìîçãà è ïñèõîôèçèîëîãè÷åñêîé äåÿòåëüíîñòè îáå-
çüÿí è ÷åëîâåêà, ïðîâåä¸ííîå èññëåäîâàíèå äà¸ò
îñíîâàíèå ê çàêëþ÷åíèþ, ÷òî ìàêàêè-ðåçóñû ÿâ-
ëÿþòñÿ íàèáîëåå óäîáíîé áèîëîãè÷åñêîé ìîäå-
ëüþ äëÿ èññëåäîâàíèÿ ëåêàðñòâåííûõ ïðåïàðà-
òîâ, íàïðàâëåííûõ íà ïðåäóïðåæäåíèå, ëå÷åíèå
è íîðìàëèçàöèþ êîãíèòèâíûõ ðàññòðîéñòâ ó ëþ-
áîé âîçðàñòíîé êàòåãîðèè ÷åëîâåêà, ÷òî ñîãëàñó-
åòñÿ ñ âûâîäàìè çàðóáåæíûõ èññëåäîâàòåëåé
[Peters et al., 1996; Tara et al., 2005.], à ïåïòèä
Ïèíåàëîí ìîæåò áûòü ðåêîìåíäîâàí äëÿ äàëüíåé-
øåãî èçó÷åíèÿ è ïîñëåäóþùåãî ïðèìåíåíèÿ â êëè-
íè÷åñêèõ óñëîâèÿõ.

Выводы

1. Ìàêàêè-ðåçóñû â âîçðàñòå 12-13 ëåò ñïîñîá-
íû ôîðìèðîâàòü îáîáù¸ííûé îáðàç èíôîð-
ìàòèâíîãî ïðèçíàêà.

2. Ïîñëå ïðèìåíåíèÿ òðèïåïòèäà Ïèíåàëîí ñî-
êðàòèëàñü äëèòåëüíîñòü îáó÷åíèÿ (êîëè÷åñòâî
íåîáõîäèìûõ ïðèìåíåíèé ñòèìóëîâ äëÿ îáó-
÷åíèÿ) â 1,53 ðàçà.

3. Ïîñëå ïðèìåíåíèÿ òðèïåïòèäà Ïèíåàëîí âðå-
ìÿ ìîòîðíîé ðåàêöèè ñîêðàòèëàñü íà 20% â
ïðîöåññå îáó÷åíèÿ âûáîðó èíôîðìàòèâíîãî
ïðèçíàêà, à â êîíòðîëüíîì òåñòèðîâàíèè îíî
ñîêðàòèëîñü íà 30%.

4. Ïîñëå ïðèìåíåíèÿ òðèïåïòèäà Ïèíåàëîí ó
ìàêàê-ðåçóñîâ ïîâûñèëàñü óñòîé÷èâîñòü âíè-
ìàíèÿ ïðè âûïîëíåíèè ïîèñêà èíôîðìàòèâ-
íîãî ïðèçíàêà â çðèòåëüíûõ ñòèìóëàõ, íà ÷òî
óêàçûâàåò ïîâûøåíèå êîýôôèöèåíòà êîððå-
ëÿöèè äî 0,56 ìåæäó ÷èñëîì ðåàêöèé ñîñðå-
äîòî÷åíèÿ ïåðåä îñóùåñòâëåíèåì âûáîðà
ñòèìóëà è óñïåøíîñòüþ âûïîëíåíèÿ ïîñëå-
äóþùåãî çàäàíèÿ.
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THE INFLUENCE OF THE PINEALON TRIPEPTIDE ON
THE REHABILITATION OF COGNITIVE FUNCTIONS IN THE AGING

PROCESS USING THE EXAMPLE OF RHESUS MONKEYS
(MACACA MULATTA)

Age-related changes in human cognitive activity require an appropriate medicated correction. The St.
Petersburg Institute of Bioregulation and Gerontology studies the effect of peptides on aging processes.
Taking into account the high similarity of the psychophysiological processes of monkeys and humans we
studied the influence of Pinealon on the cognitive activity of macaques.

Material and methods. The work was carried out on two healthy rhesus macaques (13 ± 0.9 years) in
two stages using a modified visual stimuli distinction method [Bongard, 1967] that was adapted for cognitive
studies in primates. Prior to the beginning of the study, an instrumental conditioned reflex was formed in
macaques – pressing a neutral image of a visual stimulus on the touch screen of a monitor. Then they were
given the task of distinguishing an informational sign in stimuli with one element in the stimulus before they
reached 75% level of success. Then a control study was conducted, including 4 elements in stimuli with the
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same informational signs. Before the second stage, the 10-day course of peptide Pinealon per os was held
and the experiment was repeated with a set of new incentives. We compared the speed, success of training
and the ability to concentrate before and after the use of peptide Peinealon.

Results. After the use of Peinealon macaques had: a significant (p<0.01) reduction in the duration of
training; a significant (p<0.001) reduction in the time of motor reactions when choosing stimuli. Also, a direct
correlation was found between the increasing number of concentration reactions prior to the choice making
and the success of the task.

Conclusion. Rhesus monkeys are able to form a generalized image of an informative trait and transfer
the experience gained to new situations; Pinealon improved spatial orientation in the implementation of the
selection of visual stimuli; the use of the peptide led to a reduction in the motor response time due to an
increase in the level of energy supply of the muscle tissue; Pinealon ked to the improvement of selective
attention by reducing the overall excitability of macaques and enhancing the connections between the frontal-
temporal-parietal structures of the monkey brain responsible for the cognitive properties of the subject.
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