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Ïî äàííûì ëèòåðàòóðû íåéðîòåíçèí ðàññìàòðèâàåòñÿ êàê ýíäîãåííîå àíòèïñèõîòè-

÷åñêîå âåùåñòâî. Â ïðîâåäåííîì èññëåäîâàíèè íà îñíîâàíèè ñòðóêòóðû ïðåäïîëàãàå-

ìîãî àêòèâíîãî ó÷àñòêà ýòîãî ïåïòèäà ñèíòåçèðîâàí ðÿä îëèãîïåïòèäîâ, êîòîðûå áûëè

íàçâàíû íåéðîòåíçèíïîäîáíûìè (ÍÒÏ). Ïðîâåäåí ñêðèíèíã àêòèâíîñòè ýòèõ ïåïòè-

äîâ â ïîâåäåí÷åñêèõ ìîäåëÿõ, â êîòîðûõ ôóíêöèîíàëüíîå ñîñòîÿíèå äîôàìèíîâîé ñè-

ñòåìû ìîäèôèöèðîâàëè ââåäåíèåì æèâîòíûì àïîìîðôèíà. Â òåñòàõ “âåðòèêàëèçà-

öèÿ”, ñòåðåîòèïèÿ è çåâàíèå âûÿâëåíû ÍÒÏ, îáëàäàþùèå ñâîéñòâàìè ôóíêöèîíàëü-

íûõ àíòàãîíèñòîâ äîôàìèíîâûõ ðåöåïòîðîâ. Ðàäèîëèãàíäíûé àíàëèç ïîêàçàë, ÷òî

ÍÒÏ êîíêóðèðóþò çà ñïåöèôè÷åñêîå ñâÿçûâàíèå ñ ñåëåêòèâíûì àíòàãîíèñòîì äîôà-

ìèíîâûõ ðåöåïòîðîâ D
2
-òèïà ñóëüïèðèäîì. Âûñîêàÿ ñòåïåíü ñîâïàäåíèÿ ýôôåêòèâíî-

ñòè ïåïòèäîâ â ïîâåäåí÷åñêèõ ýêñïåðèìåíòàõ è ðàäèîëèãàíäíîì àíàëèçå ñâèäåòåëüñò-

âóåò î òîì, ÷òî ìåõàíèçì àíòèïñèõîòè÷åñêîãî äåéñòâèÿ ÍÒÏ ìîæåò áûòü îïîñðåäîâàí

äîôàìèíîâûìè ðåöåïòîðàìè.

Êëþ÷åâûå ñëîâà: íåéðîòåíçèí, äîôàìèíîâûå ðåöåïòîðû, àíòèïñèõîòè÷åñêèå ñðåäñò-

âà, àïîìîðôèí, ñóëüïèðèä

ÂÂÅÄÅÍÈÅ

Èçâåñòíûå â íàñòîÿùåå âðåìÿ àíòèïñèõîòè÷åñêèå

ñðåäñòâà ïîêà äàëåêè îò ñîâåðøåíñòâà: îíè íå âñåãäà

ýôôåêòèâíû è íåðåäêî îêàçûâàþò îòðèöàòåëüíîå ïî-

áî÷íîå äåéñòâèå. Ïîýòîìó ïðîáëåìà ñîçäàíèÿ íîâûõ

ýôôåêòèâíûõ è áåçîïàñíûõ ïðåïàðàòîâ äëÿ ëå÷åíèÿ

øèçîôðåíèè è äðóãèõ ïñèõîçîâ âåñüìà àêòóàëüíà. Èç

ïàòîãåíåòè÷åñêè çíà÷èìûõ äëÿ øèçîôðåíèè íåéðîõè-

ìè÷åñêèõ ñèñòåì â êà÷åñòâå îñíîâíîé, íà äàííûé ìî-

ìåíò, ðàññìàòðèâàåòñÿ äîôàìèíîâàÿ. Ñ íàðóøåíèåì åå

ôóíêöèîíèðîâàíèÿ â ìåçîëèìáè÷åñêîé ñèñòåìå ñâÿçû-

âàþò ðàçâèòèå ïðîäóêòèâíîé ñèìïòîìàòèêè ïñèõîçîâ,

â ìåçîêîðòèêàëüíîé — íåãàòèâíóþ ñèìïòîìàòèêó è

êîãíèòèâíûå íàðóøåíèÿ [7]. Ïðåäïîëàãàåòñÿ, ÷òî ýí-

äîãåííûì àíòàãîíèñòîì äîôàìèíà ÿâëÿåòñÿ ðåãóëÿ-

òîðíûé ïåïòèä íåéðîòåíçèí (ÍÒ). ÍÒ è äîôàìèí ñî-

âìåñòíî ëîêàëèçîâàíû â íåéðîíàõ ðÿäà ñòðóêòóð ìîç-

ãà, ãäå ÍÒ ðåãóëèðóåò âûáðîñ äîôàìèíà, ñåðîòîíèíà,

ÃÀÌÊ è ãëóòàìàòà â ñèíàïòè÷åñêóþ ùåëü [3, 9, 10]. Â

íàñòîÿùåå âðåìÿ ÍÒ ðàññìàòðèâàåòñÿ êàê ýíäîãåííîå

àíòèïñèõîòè÷åñêîå ñðåäñòâî. Ïîêàçàíî, ÷òî óðîâåíü

ÍÒ â ÑÌÆ áîëüíûõ øèçîôðåíèåé ñíèæåí è ïîâûøà-

åòñÿ ïîñëå òåðàïèè àíòèïñèõîòèêàìè [13]. Ïîâåäåí÷å-

ñêèå ýôôåêòû ÍÒ, ìîäèôèêàöèé åãî ïåïòèäíûõ ôðàã-

ìåíòîâ è ñèíòåòè÷åñêèõ àãîíèñòîâ íåéðîòåíçèíîâûõ

ðåöåïòîðîâ (NTR1) ñõîäíû ñ ýôôåêòàìè àíòèïñèõîòè-

êîâ [4, 14]. Íà îñíîâå ñòðóêòóðû �-ïîâîðîòíîãî ó÷àñò-

êà ýòîãî ïåïòèäà (Pro-Tyr) áûëè ñèíòåçèðîâàíû ñîåäè-

íåíèÿ, êîòîðûå ïðîäåìîíñòðèðîâàëè ñâîéñòâà àíòè-

ïñèõîòèêîâ â ýêñïåðèìåíòàõ íà æèâîòíûõ [2, 4, 11].

Â ðåçóëüòàòå íàïðàâëåííîãî ñèíòåçà â ÈÌÃ ÐÀÍ ïî-

ëó÷åí ðÿä îëèãîïåïòèäîâ, â êîòîðûõ ïîñëåäîâàòåëü-

íîñòü Pro-Tyr áûëà îêðóæåíà ïðèðîäíûìè àìèíîêèñ-

ëîòàìè. Îíè áûëè íàçâàíû íåéðîòåíçèíïîäîáíûìè

ïåïòèäàìè (ÍÒÏ). Èññëåäîâàíèå èõ âçàèìîäåéñòâèÿ ñ

äîôàìèíîâûìè ðåöåïòîðàìè ïðîâîäèëîñü ðàäèîëè-

ãàíäíûì ìåòîäîì ñ èñïîëüçîâàíèåì ñåëåêòèâíîãî àí-

òàãîíèñòà ýòèõ ðåöåïòîðîâ ñóëüïèðèäà. Â ýêñïåðèìåí-

òàõ in vivo áûëî èçó÷åíî âëèÿíèå ÍÒÏ íà ïîâåäåíèå

æèâîòíûõ, èíäóöèðîâàííîå ââåäåíèåì àãîíèñòà äîôà-

ìèíîâûõ ðåöåïòîðîâ àïîìîðôèíà â ðàçëè÷íûõ äîçàõ,

â òåñòàõ “âåðòèêàëèçàöèÿ”, ñòåðåîòèïèÿ è çåâàíèå.

ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈß

Èññëåäîâàíèå ïðîâîäèëè íà áåñïîðîäíûõ áåëûõ

ìûøàõ-ñàìöàõ ìàññîé 23 – 25 ã è áåñïîðîäíûõ áåëûõ

êðûñàõ-ñàìöàõ ìàññîé 200 – 250 ã, ïîëó÷åííûõ èç ïè-

òîìíèêà ÐÀÌÍ “Êðþêîâî-Öåíòðàëüíîå”. Ïåïòèäû

ââîäèëè âíóòðèáðþøèííî çà 30 ìèí äî íà÷àëà òåñòè-

ðîâàíèÿ â 0,2 ìë ôèçèîëîãè÷åñêîãî ðàñòâîðà. Ôåíîìåí

“âåðòèêàëèçàöèè” âûçûâàëè ââåäåíèåì ìûøàì àïî-

ìîðôèíà (“Sigma”) â äîçå 5 ìã/êã (ïîäêîæíî, íåïî-
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ñðåäñòâåííî ïåðåä òåñòèðîâàíèåì). Òåñòèðîâàíèå ïðî-

âîäèëè â ñïåöèàëüíûõ öèëèíäðè÷åñêèõ êàìåðàõ (äèà-

ìåòðîì 140 ìì) ñî ñòåíîé, èçãîòîâëåííîé èç âåðòè-

êàëüíî ðàñïîëîæåííîé íåðæàâåþùåé ïðîâîëîêè òîë-

ùèíîé 2 ìì è äëèíîé 200 ìì ïðè ðàññòîÿíèè ìåæäó

ïðóòüÿìè â 10 ìì. Îïðåäåëåíèå óðîâíÿ âåðòèêàëèçà-

öèè ïðîâîäèëè â òå÷åíèå 10 ñ êàæäûå äâå ìèíóòû íà

ïðîòÿæåíèè 1 ÷. Ïî îêîí÷àíèè ýêñïåðèìåíòà ïîäñ÷è-

òûâàëè ñóììàðíûé áàëë (÷èñëî ëàïîê íà ïðîâîëî÷íîé

ñòåíå êàìåðû) äëÿ êàæäîãî æèâîòíîãî çà âñ¸ âðåìÿ íà-

áëþäåíèÿ. Ôåíîìåí ñòåðåîòèïèè âûçûâàëè èíúåêöèåé

êðûñàì àïîìîðôèíà â äîçå 0,75 ìã/êã (ïîäêîæíî, íå-

ïîñðåäñòâåííî ïåðåä òåñòèðîâàíèåì). Îöåíèâàëè îá-

ùóþ ïðîäîëæèòåëüíîñòü ñòåðåîòèïíîãî ïîâåäåíèÿ è

èíòåíñèâíîñòü ñòåðåîòèïíûõ ðåàêöèé ïî øêàëå: 1

áàëë — îòäåëüíûå ñòåðåîòèïíûå äâèæåíèÿ; 2 — èí-

òåíñèâíàÿ íåïðîäîëæèòåëüíàÿ ñòåðåîòèïèÿ; 3 — ïî-

ñòîÿííàÿ èíòåíñèâíàÿ ñòåðåîòèïèÿ. Îïðåäåëåíèå

óðîâíÿ ñòåðåîòèïèè ïðîâîäèëè â òå÷åíèå 60 ñ êàæäûå

10 ìèí íà ïðîòÿæåíèè 80 ìèí. Ïîäñ÷èòûâàëè ñóììàð-

íûé áàëë äëÿ êàæäîãî æèâîòíîãî çà âñ¸ âðåìÿ íàáëþ-

äåíèÿ. Ôåíîìåí “çåâàíèÿ” âûçûâàëè èíúåêöèåé àïî-

ìîðôèíà êðûñàì â äîçå 0,1 ìã/êã (ïîäêîæíî, íåïî-

ñðåäñòâåííî ïåðåä òåñòèðîâàíèåì). Â ýòîé äîçå ïðåïà-

ðàò ñïîñîáåí âëèÿòü ïðåèìóùåñòâåííî íà ïðåñèíàïòè-

÷åñêèå ðåöåïòîðû äîôàìèíà. Ïîäñ÷èòûâàëè

êîëè÷åñòâî çåâàíèé êàæäîãî æèâîòíîãî â òå÷åíèå 1 ÷.

Ðåàêöèîííàÿ ñìåñü äëÿ èçó÷åíèÿ ñâÿçûâàíèÿ ñóëü-

ïèðèäà ñ ðåöåïòîðàìè ñòðèàòóìà êðûñ (êîíå÷íûé îáú-

åì 300 ìêë) ñîäåðæàëà: 50 ìÌ Òðèñ-HCl áóôåð, pH 8;

120 ìÌ NaCl, 5 ìÌ KCl, 2 ìÌ CaCl
2

, 1 ìÌ MgCl
2

,

ìåìáðàííóþ ôðàêöèþ ñòðèàòóìà (0,5 ìã áåëêà/ìë);

50 ìêã/ìë áàöèòðàöèíà; 20 íÌ
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Í-ñóëüïèðèäà

(56 Êè/ììîëü, ñèíòåçèðîâàí è ïðåäîñòàâëåí Þ. À. Çî-

ëîòàðåâûì, ÈÌÃ ÐÀÍ), ïåïòèäû â êîíöåíòðàöèÿõ

0,1 – 100 ìêÌ. Èíêóáàöèþ ïðîâîäèëè ïðè 25° C â òå-

÷åíèå 40 ìèí. Îòäåëåíèå ñâÿçàâøåéñÿ è íåñâÿçàâøåé-

ñÿ ìåòêè ïðîâîäèëè íà õàðâåñòåðå Skatron (Øâåöèÿ)

íà ôèëüòðàõ GF/B (Whatman), ïðåäâàðèòåëüíî çàìî-

÷åííûõ â 0,1 % ðàñòâîðå ïîëèýòèëåíèìèíà. Êàæäàÿ

òî÷êà îïðåäåëÿëàñü â òðåõ ïàðàëëåëÿõ â òðåõ íåçàâèñè-

ìûõ ýêñïåðèìåíòàõ.

Ñòàòèñòè÷åñêóþ îáðàáîòêó ðåçóëüòàòîâ ïðîâîäèëè

ñ èñïîëüçîâàíèåì êðèòåðèÿ Ìàííà-Óèòíè â ïðîãðàììå

Statistica for Windows.

ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Àïîìîðôèí â âûñîêèõ äîçàõ (5 ìã/êã) àêòèâèðóåò

äîôàìèíîâóþ íåéðîòðàíñìèññèþ â ìåçîëèìáè÷åñêîé

ñèñòåìå, ÷òî ïðèâîäèò ê ðàçâèòèþ ôåíîìåíà “âåðòèêà-

ëèçàöèÿ”. Íà ýòîì ôîíå áîëüøèíñòâî èññëåäîâàííûõ

ÍÒÏ ñíèæàëè âûðàæåííîñòü âåðòèêàëèçàöèè ìûøåé

(òàáëèöà). Êàê ïîêàçàíî íàìè ðàíåå [1], â ýòîì òåñòå

ìèíèìàëüíûå ýôôåêòèâíûå äîçû íåêîòîðûõ ïåïòèäîâ,

â ÷àñòíîñòè, Trp-Pro-Tyr-Phe áûëè íèæå (îò

0,01 ìã/êã), ÷åì ó ïðåïàðàòà ñðàâíåíèÿ àòèïè÷íîãî àí-

òèïñèõîòèêà îëàíçàïèíà. Â äîçàõ, áëèçêèõ ýêâèâàëåí-

òó òåðàïåâòè÷åñêîé äîçû îëàíçàïèíà (0,1 – 1 ìã/êã),

ýôôåêòû Trp-Pro-Tyr-Phe, Met-Pro-Tyr-Trp-OMe,

Met-Pro-Tyr-Phe-OMe, Tyr-Pro-Tyr-Phe è îëàíçàïèíà

áûëè ñðàâíèìû ïî âûðàæåííîñòè. Ïîâûøåíèå äîçû

îëàíçàïèíà ïðèâîäèëî ê ãèáåëè ìûøåé, à ïåïòèäû âî

âñåì èñïîëüçîâàííîì äèàïàçîíå äîç íå îêàçûâàëè âè-

äèìîãî îòðèöàòåëüíîãî ïîáî÷íîãî äåéñòâèÿ íà æèâîò-

íûõ [1]. Ïîñêîëüêó òåñò “âåðòèêàëèçàöèÿ” ñ÷èòàåòñÿ

îäíîé èç îñíîâíûõ ìîäåëåé ïðîäóêòèâíîé ñèìïòîìà-

òèêè øèçîôðåíèè, ìîæíî ïðåäïîëàãàòü, ÷òî ýôôåêòèâ-

íûå â ýòîì òåñòå ïåïòèäû îáëàäàþò ñâîéñòâàìè íåé-

ðîëåïòèêîâ.

Â äîçå 0,75 ìã/êã àïîìîðôèí óñèëèâàåò äîôàìèíåð-

ãè÷åñêóþ ïåðåäà÷ó â íèãðîñòðèàëüíîé ñèñòåìå, ÷òî

âûçûâàåò ñòåðåîòèïèþ. Â ýòîé ìîäåëè ïåïòèäû

Trp-Pro-Tyr-Phe, Met-Pro-Tyr-Trp-OMe è

Met-Pro-Tyr-Ala äîñòîâåðíî ñíèæàëè êîëè÷åñòâî ñòå-

ðåîòèïíûõ äâèæåíèé ó êðûñ íà 10 – 15 % (òàáëèöà). Â

òåñòå “çåâàíèå” ýôôåêòèâíûìè îêàçàëèñü 5 èç 12 ÍÒÏ,

ïðè÷åì âûðàæåííîñòü èõ ýôôåêòîâ áûëà âûøå, ÷åì â

îñòàëüíûõ ïîâåäåí÷åñêèõ òåñòàõ: ÍÒÏ â äîçå 1 ìã/êã

ñíèæàëè êîëè÷åñòâî çåâàíèé íà 30 – 70 % (òàáëèöà).

Òåñò “çåâàíèå” ðàññìàòðèâàåòñÿ íåêîòîðûìè àâòîðàìè

â êà÷åñòâå ìîäåëè íåãàòèâíîé ñèìïòîìàòèêè øèçîô-

ðåíèè [5], ÷òî äàåò âîçìîæíîñòü ïðåäïîëàãàòü ïåð-

ñïåêòèâíîñòü èñïîëüçîâàíèÿ ÍÒÏ äëÿ êóïèðîâàíèÿ

ýòîé ñèìïòîìàòèêè.

Ñ÷èòàåòñÿ, ÷òî àïîìîðôèí ñòèìóëèðóåò äâèãàòåëü-

íóþ è ñòåðåîòèïè÷åñêóþ àêòèâíîñòü ýêñïåðèìåíòàëü-

íûõ æèâîòíûõ ÷åðåç ïîñòñèíàïòè÷åñêèå äîôàìèíî-

âûå ðåöåïòîðû D
1

- è D
2

-òèïîâ [8, 12]. Â òî æå âðåìÿ

ôåíîìåí çåâàíèÿ â ïåðâóþ î÷åðåäü îáóñëîâëåí ïîäàâ-

ëåíèåì âûáðîñà äîôàìèíà çà ñ÷åò àêòèâàöèè ïðåñè-

íàïòè÷åñêèõ D
3

-ðåöåïòîðîâ ìàëûìè äîçàìè àïîìîð-

ôèíà [5]. Ñîïîñòàâëÿÿ ðåçóëüòàòû, ïîëó÷åííûå â ïîâå-

4 Í. Â. Êîñò è äð.
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5

Âëèÿíèå íåéðîòåíçèíïîäîáíûõ ïåïòèäîâ íà ñïåöèôè÷åñêîå

ñâÿçûâàíèå

3

Í-ñóëüïèðèäà ñ ìåìáðàíàìè êëåòîê ñòðèàòóìà

êðûñ.

Ïî îñè îðäèíàò – % ñïåöèôè÷åñêîãî ñâÿçûâàíèÿ â ïðèñóòñòâèè: 1 – ñó-

ëüïèðèäà, 2 – Met-Pro-Tyr-Pro-Gly-Pro, 3 – Met-Pro-Tyr-Phe-OMe, 4 –

Met-Pro-Tyr-Arg, 5 – Trp-Pro-Tyr-Phe.



äåí÷åñêèõ òåñòàõ, ìîæíî ïðåäïîëîæèòü, ÷òî

Trp-Pro-Tyr-Phe, Met-Pro-Tyr-Arg è Met-Pro-Tyr-Ala

(èëè èõ àêòèâíûå ôðàãìåíòû) ìîãóò áëîêèðîâàòü ýô-

ôåêòû àïîìîðôèíà, îïîñðåäóåìûå äîôàìèíîâûìè ðå-

öåïòîðàìè âñåõ òðåõ óïîìÿíóòûõ òèïîâ.

Met-Pro-Tyr-Phe è Met-DPro-Tyr-Phe ïðåäïîëîæèòåëü-

íî âçàèìîäåéñòâóþò òîëüêî ñ D
3

-ðåöåïòîðàìè, à

Met-Pro-Tyr-Trp-OMe, Met-Pro-Tyr-Phe-OMe,

Tyr-Pro-Tyr-Phe, Lys-Pro-Tyr-Phe è

Lys-Pro-Tyr-Phe-OMe — ñ ðåöåïòîðàìè D
1

- è/èëè

D
2

-òèïîâ.

Äëÿ âûÿñíåíèÿ âîçìîæíîñòè ïðÿìîãî äåéñòâèÿ ïåï-

òèäîâ íà äîôàìèíîâûå ðåöåïòîðû äàííûå, ïîëó÷åí-

íûå â ïîâåäåí÷åñêèõ ýêñïåðèìåíòàõ, áûëè ñîïîñòàâ-

ëåíû ñ ðåçóëüòàòàìè ðàäèîëèãàíäíîãî àíàëèçà. Áûëà

èññëåäîâàíà ñïîñîáíîñòü ÍÒÏ âëèÿòü íà ñïåöèôè÷å-

ñêîå ñâÿçûâàíèå îòíîñèòåëüíî ñåëåêòèâíîãî ëèãàíäà

äîôàìèíîâûõ ðåöåïòîðîâ D
2

- è D
3

-òèïîâ ñóëüïèðèäà ñ

ìåìáðàííîé ôðàêöèåé êëåòîê ñòðèàòóìà êðûñ. Íà ðè-

ñóíêå ïðèâåäåíû òèïè÷íûå êðèâûå âûòåñíåíèÿ

3

Í-ñóëüïèðèäà õîëîäíûì ñóëüïèðèäîì,

Trp-Pro-Tyr-Phe, Met-Pro-Tyr-Arg è Met-Pro-Tyr-

Phe-OMe. Êîíöåíòðàöèÿ õîëîäíîãî ñóëüïèðèäà, ïðè

êîòîðîé íà 50 % ñíèæàåòñÿ ñâÿçûâàíèå

3

Í-ñóëüïèðèäà

(IC
50

), ñîîòâåòñòâóåò êîíöåíòðàöèè ìåòêè (20 íÌ), ÷òî

ñâèäåòåëüñòâóåò î ñîõðàíåíèè áèîëîãè÷åñêèõ ñâîéñòâ

ïðåïàðàòà ïîñëå ââåäåíèÿ â íåãî òðèòèÿ ìåòîäîì òâåð-

äîôàçíîãî êàòàëèòè÷åñêîãî èçîòîïíîãî îáìåíà.

Met-Pro-Tyr-Arg ïîëíîñòüþ âûòåñíÿåò

3

Í-ñóëüïèðèä

èç ìåñò åãî ñïåöèôè÷åñêîãî ñâÿçûâàíèÿ (ðèñóíîê), ò.å.

âçàèìîäåéñòâóåò êàê ñ D
2

-, òàê è ñ D
3

-ðåöåïòîðàìè, ÷òî

ñîãëàñóåòñÿ ñ åãî ýôôåêòèâíîñòüþ â òåñòàõ “âåðòèêà-

ëèçàöèÿ” è “çåâàíèå” (òàáëèöà). Ïðè ýòîì àôôèííîñòü

Met-Pro-Tyr-Arg ê ýòèì ðåöåïòîðàì äàæå íåñêîëüêî

âûøå, ÷åì ó ñóëüïèðèäà (IC
50

= 10 íÌ). Äëÿ

Trp-Pro-Tyr-Phe òàêæå õàðàêòåðíî ñî÷åòàíèå âûñîêîé

ýôôåêòèâíîñòè âî âñåõ èñïîëüçîâàííûõ ïîâåäåí÷å-

ñêèõ òåñòàõ (òàáëèöà) ñî ñïîñîáíîñòüþ âçàèìîäåéñò-

âîâàòü ñ D
2

- è D
3

-ðåöåïòîðàìè, õîòÿ è ñ ìåíüøåé àô-

ôèííîñòüþ (IC
50

= 520 íÌ, ðèñóíîê).

Met-Pro-Tyr-Phe-OMe âûòåñíÿåò

3

Í-ñóëüïèðèä èç ìåñò

åãî ñïåöèôè÷åñêîãî ñâÿçûâàíèÿ ëèøü ÷àñòè÷íî (ðèñó-

íîê) è ýôôåêòèâåí òîëüêî â òåñòå “âåðòèêàëèçàöèÿ”

(òàáëèöà). Âîçìîæíî, ýòî îáóñëîâëåíî òåì, ÷òî îí

âçàèìîäåéñòâóåò ñ D
2

-, íî íå ñ D
3

-ðåöåïòîðàìè.

Â òàáëèöå ñîïîñòàâëåíà ñïîñîáíîñòü ïåïòèäîâ îêà-

çûâàòü “äîôàìèíáëîêèðóþùåå” äåéñòâèå â ýêñïåðè-

ìåíòàõ in vivo è in vitro. Êàê ïðàâèëî, ÍÒÏ, ñïîñîáíûå

âëèÿòü íà ñâÿçûâàíèå ñóëüïèðèäà, ýôôåêòèâíû è â ïî-

âåäåí÷åñêèõ òåñòàõ. Îòñóòñòâèå ïîëíîãî ñîâïàäåíèÿ

ìîæíî îáúÿñíèòü ãèäðîëèçîì ïåïòèäîâ â ïðîöåññå èõ

äîñòàâêè â ÖÍÑ, ÷òî ìîæåò ñîïðîâîæäàòüñÿ îáðàçîâà-

íèåì êàê íåàêòèâíûõ (êàê â ñëó÷àå

Met-Pro-Tyr-Pro-Gly-Pro), òàê áèîëîãè÷åñêè àêòèâíûõ

ôðàãìåíòîâ. Íå èñêëþ÷åíû è äðóãèå ìåõàíèçìû âëèÿ-

íèÿ ÍÒÏ íà äîôàìèíîâóþ ñèñòåìó, â ÷àñòíîñòè, âçàè-

ìîäåéñòâèå ýòèõ ïåïòèäîâ ñ NTR, àêòèâàöèÿ êîòîðûõ

âëèÿåò íà âûáðîñ äîôàìèíà è äðóãèõ íåéðîìåäèàòî-

ðîâ â ñèíàïòè÷åñêóþ ùåëü [3, 9, 10], óìåíüøàåò àêòèâ-

íîñòü K

+

êàíàëîâ äîôàìèíåðãè÷åñêèõ íåéðîíîâ [15].

Êðîìå òîãî, èçâåñòíî, ÷òî ÍÒ àëëîñòåðè÷åñêè ñíèæàåò

àôôèííîñòü D
2

ðåöåïòîðîâ ê àãîíèñòàì [3, 6]. Ïî-

ñêîëüêó â íàñòîÿùåì èññëåäîâàíèè ðàäèîëèãàíäíûé

àíàëèç ïðîâîäèëñÿ ñ èñïîëüçîâàíèåì àíòàãîíèñòà

D
2

-ðåöåïòîðîâ, îáíàðóæèòü ïîäîáíûé ýôôåêò ÍÒÏ íå

áûëî âîçìîæíîñòè.

ÂÛÂÎÄÛ

1. Â ïîâåäåí÷åñêèõ ìîäåëÿõ ñ ôàðìàêîëîãè÷åñêè

èçìåíåííûì ñîñòîÿíèåì äîôàìèíîâîé ñèñòåìû âûÿâ-

ëåíû íåéðîòåíçèíïîäîáíûå ïåïòèäû, ñïîñîáíûå â

äîçå 1 ìã/êã áëîêèðîâàòü ýôôåêòû àïîìîðôèíà â òåñ-

òàõ “âåðòèêàëèçàöèÿ”, ñòåðåîòèïèÿ è çåâàíèå, òî åñòü

îáëàäàþùèå ñâîéñòâàìè, õàðàêòåðíûìè äëÿ àíòèïñè-

õîòèêîâ. Íàèáîëåå ýôôåêòèâíû â ýòèõ òåñòàõ

Trp-Pro-Tyr-Phe è Met-Pro-Tyr-Ala.

2. Ñîïîñòàâëåíèå ðåçóëüòàòîâ, ïîëó÷åííûõ â ýêñïå-

ðèìåíòàõ in vivo, è äàííûõ ðàäèîëèãàíäíîãî àíàëèçà

in vitro ïîêàçàëî, ÷òî ìåõàíèçìû àíòèïñèõîòè÷åñêîãî

äåéñòâèÿ ýòèõ ïåïòèäîâ, â ïåðâóþ î÷åðåäü,

Trp-Pro-Tyr-Phe ìîãóò áûòü îïîñðåäîâàíû äîôàìèíî-

âûìè ðåöåïòîðàìè D
2

- è D
3

-òèïîâ.

Ðàáîòà ïîääåðæàíà ÐÔÔÈ, ãðàíò 09-04-12190.
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Ïåïòèäû

Ïîâåäåí÷åñêèå ýôôåêòû

(% îò êîíòðîëÿ),

äîçà ïåïòèäîâ 1 ìã/êã

Âûòåñíå-

íèå

3

Í-ñóëü-

ïèðèäà

(IC
50

,

ìêÌ)

Âåðòèêà-

ëèçàöèÿ

1

Ñòåðåî-

òèïèÿ

2

Çåâà-

íèå

3

Met-Pro-Tyr-Phe 99 50** > 100

Met-DPro-Tyr-Phe 98 61* 10

Met-Pro-Tyr-Phe-OMe 81* 89 10

Met-Pro-Tyr-Trp-OMe 80* 90* 109 0,5

Met-Pro-Tyr-Pro-Gly-Pro 100 93 0,5

Met-Pro-Tyr-Ala 88* 84* 49** > 100

Met-Pro-Tyr-Arg 87* 68** 0,01

Trp-Pro-Tyr-Phe 78* 84* 31** 0,52

Tyr-Pro-Tyr-Phe 83* 96 > 100

Val-Pro-Tyr-Phe 93 125 > 100

Lys-Pro-Tyr-Phe 72* 85 > 100

Lys-Pro-Tyr-Phe-OMe 75* 95 0,1

* — p < 0,05, ** — p < 0,01 äîñòîâåðíîñòü îòëè÷èÿ îò êîíòðîëÿ.

1

Â òåñòå “âåðòèêàëèçàöèÿ” äîçà àïîìîðôèíà 5 ìã/êã, çíà÷åíèÿ

òåñòèðóåìîãî ïîêàçàòåëÿ â êîíòðîëüíîé ãðóïïå âàðüèðîâàëè â ðàçíûõ

ýêñïåðèìåíòàõ è â ñðåäíåì ñîñòàâèëè 81 � 5 áàëëîâ.

2

Â òåñòå “ñòåðåîòèïèÿ” äîçà àïîìîðôèíà 0,75 ìã/êã, ñðåäíèå çíà÷åíèÿ

âûðàæåííîñòè ñòåðåîòèïèè â êîíòðîëüíîé ãðóïïå áûëè 24 � 1 áàëë.

3

Â òåñòå “çåâàíèå” äîçà àïîìîðôèíà 0,1 ìã/êã, ñðåäíèå çíà÷åíèÿ

òåñòèðóåìîãî ïîêàçàòåëÿ â êîíòðîëüíîé ãðóïïå ñîñòàâèëè 10 � 3

çåâàíèÿ/÷àñ.
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NEUROTENSIN-LIKE OLIGOPEPTIDES AS POTENTIAL

ANTIPSYCHOTICS: EFFECT ON DOPAMINE SYSTEM
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According to published data, peptide neurotensin is considered as endogenous antipsychotic agent. A series of oligopeptides have been synthesized based on

the proposed active center of neurotensin. These oligopeptides (called neurotensin-like peptides, NLPs) have been studied on behavioral models, in which the

functional state of the dopamine system of animals was modified by apomorphine injections. The results of verticalization, stereotypy, and yawning tests revea-

led NLPs that behave as antagonists of dopamine receptors. Radioligand analysis showed that these peptides compete for specific binding to these receptors

with sulpiride, which is a D2-type selective antagonist of dopamine receptors. The high degree of NLPs efficiency manifested in the behavioral tests and radio-

ligand analysis suggests that the their antipsychotic action can be mediated by dopamine receptors.

Key words: Neurotensin, dopamine receptors, antipsychotics, apomorphine, sulpiride
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