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Åñëè âîïðîñû î ñóùíîñòè ïñèõè÷åñêèõ áîëåçíåé
ñåãîäíÿ ðàññìàòðèâàþòñÿ â áèîïñèõîñîöèàëüíîì
êîíòèíóóìå, òî â ïñèõîôàðìàêîòåðàïèè ãëàâåíñòâó-
þùóþ ïîçèöèþ çàíÿëà áèîëîãè÷åñêàÿ ïàðàäèãìà
(71). Ðàçðàáîòêà è âíåäðåíèå â êëèíè÷åñêóþ ïðàê-
òèêó íîâûõ ôàðìàêîëîãè÷åñêèõ ñðåäñòâ, èõ êàæäîä-
íåâíîå íàçíà÷åíèå áàçèðóþòñÿ íà óñòîÿâøèõñÿ ïðåä-
ñòàâëåíèÿõ ôàðìàêîëîãîâ è ïñèõèàòðîâ î ìåõàíèç-
ìàõ äåéñòâèÿ ïðåïàðàòîâ. Âìåñòå ñ òåì, íàñóùíîé
îñòàåòñÿ ïðîáëåìà íåäîñòàòî÷íîé ýôôåêòèâíîñòè
ñîâðåìåííûõ ïðåïàðàòîâ, êîãäà ýôôåêò ïëàöåáî ñðàâ-
íèì ñ äåéñòâèåì ñîáñòâåííî ëåêàðñòâ. Áîëåå òîãî,
â ïñèõèàòðè÷åñêîé êëèíèêå îòñóòñòâóþò ÷åòêèå
ïðåäñòàâëåíèÿ, ïîçâîëÿþùèå ïðîãíîçèðîâàòü ôîðìè-
ðîâàíèå îòâåòà íà ïñèõîôàðìàêîòåðàïèþ, ñòàíîâëå-
íèå ðåìèññèè, ïåðåíîñèìîñòü ôàðìàêîëîãè÷åñêèõ
âîçäåéñòâèé, ðàçâèòèå ïîáî÷íûõ ýôôåêòîâ. Â ýòîé
ñâÿçè òðóäíî ïåðåîöåíèòü çíà÷èìîñòü ìîëåêóëÿðíî-
ãåíåòè÷åñêèõ èññëåäîâàíèé, ÿâëÿþùèõñÿ äîñòèæåíè-
åì ñàìîãî ïîñëåäíåãî âðåìåíè.

Íåâçèðàÿ íà òî îáñòîÿòåëüñòâî, ÷òî ñåãîäíÿ íà-
áëþäàåòñÿ ëàâèíîîáðàçíûé ðîñò ÷èñëà íàó÷íûõ
ïóáëèêàöèé, ïîñâÿùåííûõ ìîëåêóëÿðíîé ãåíåòèêå
ïðè ïñèõè÷åñêèõ áîëåçíÿõ, íå ïðåäñòàâëÿåòñÿ âîç-
ìîæíûì ñäåëàòü ÿñíûå âûâîäû î âêëàäå ãåíåòè-
÷åñêîé êîìïîíåíòû â ýòèîëîãèþ ïñèõîïàòîëîãèè.
Îñîáåííî çàïóòàííàÿ ñèòóàöèÿ ñëîæèëàñü ñ îöåí-
êîé ðîëè ãåíîâ, îòâåòñòâåííûõ çà ôóíêöèîíèðîâà-
íèå ìîíîàìèíîâûõ ñèñòåì, òðàäèöèîííî ñ÷èòàþ-
ùèõñÿ ïàòîãåíåòè÷åñêè çíà÷èìûìè. Â ïðîòèâîïî-
ëîæíîñòü ýòîìó íàïðàâëåíèå èññëåäîâàíèé,
ïðîâîäÿùèõñÿ ñ öåëüþ âûÿâëåíèÿ ãåíåòè÷åñêèõ
ìàðêåðîâ ïñèõîôàðìàêîëîãè÷åñêîãî îòâåòà, èìååò
áîëåå îïðåäåëåííûå óñïåõè, êîòîðûå ïîçâîëÿþò
íàäåÿòüñÿ íà èñïðàâëåíèå ñèòóàöèè ñ ôàðìàêîòå-
ðàïèåé ïàöèåíòîâ ñ ïñèõè÷åñêîé ïàòîëîãèåé (46).

Õîòÿ ïîäîáíûå èññëåäîâàíèÿ åùå ïðîäîëæàþò-
ñÿ, ÿñíî, ÷òî íà îñíîâàíèè îïðåäåëåíèÿ èíäèâèäó-
àëüíîãî ãåíîòèïà ñòàíåò âîçìîæíûì ïðåäñêàçûâàòü
íå òîëüêî îòâåò è ïîáî÷íûå ýôôåêòû ïðåïàðàòîâ
ðàçíûõ âèäîâ (79), íî è ðàçðàáàòûâàòü îñíîâû äëÿ
òåðàïåâòè÷åñêîé òàêòèêè, ïðåäñêàçàíèÿ ïðîãíîçà è
âûáîðà ñòðàòåãèè ïðîôèëàêòèêè (26). Â ýòîì çàê-
ëþ÷àåòñÿ êâèíòýññåíöèÿ ôàðìàêîãåíåòèêè.

Íà ñåãîäíÿøíèé äåíü íåêîíòðîëèðóåìîñòü îòâå-
òà íà ëåêàðñòâåííûé ïðåïàðàò îñòàåòñÿ çíà÷èìîé

ïðîáëåìîé ñîâðåìåííîé ïñèõîôàðìàêîëîãèè. Ïîë-
íóþ ðåìèññèþ ñèìïòîìîâ ïîä âîçäåéñòâèåì ôàð-
ìàêîòåðàïèè äîñòèãàåò ìåíüøàÿ ÷àñòü ïàöèåíòîâ,
òîãäà êàê ó áîëüøåé ÷àñòè ïàòîëîãè÷åñêèé ïðîöåññ
ïðîäîëæàåò ïðîÿâëÿòüñÿ (27), ïðèâîäÿ ê äàëüíåé-
øèì ñòðàäàíèÿì ëþäåé, ïîòåðå òðóäîñïîñîáíîñòè,
ñîöèàëüíîìó äèñôóíêöèîíèðîâàíèþ (28). Áîëåå
òîãî, âðåìÿ ôîðìèðîâàíèÿ îòâåòà íà ñîâðåìåííûå
ïñèõîôàðìàêîëîãè÷åñêèå ñðåäñòâà âàðüèðóåò è ìî-
æåò áûòü äîñòàòî÷íî áîëüøèì; â òå÷åíèå ýòîãî ïå-
ðèîäà ïñèõèàòð âûíóæäåí æäàòü, íå çíàÿ, áóäåò ëè
òåðàïèÿ ýôôåêòèâíîé, ÷òî â êàêîé-òî ìåðå îáóñëîâ-
ëèâàåò ÿâëåíèå ïîëèïðàãìàçèè. Âñå âûøåèçëîæåííîå
ïîçâîëÿåò ïîëàãàòü íàñóùíûì âîïðîñ î ïîèñêå âîç-
ìîæíûõ ïðåäèêòîðîâ îòâåòà íà ïñèõîôàðìàêîëîãè-
÷åñêèå ïðåïàðàòû, ñðåäè êîòîðûõ ãåíåòè÷åñêèå ìàð-
êåðû îáëàäàþò çíà÷èìûì ïðåèìóùåñòâîì âñëåä-
ñòâèå ñâîåé ñòàáèëüíîñòè è âûñîêîé òî÷íîñòè
ñîâðåìåííûõ ìåòîäè÷åñêèõ ïîäõîäîâ (43).

Ôàðìàêîãåíåòèêà àíòèäåïðåññàíòîâ

Ñòðîãèå íàó÷íûå äàííûå, óêàçûâàþùèå íà âîç-
ìîæíóþ ãåíåòè÷åñêóþ ïðåäðàñïîëîæåííîñòü ê îò-
âåòó íà ëå÷åíèå àíòèäåïðåññàíòàìè: èìèïðàìèíîì
(1), òðàíèëöèïðàìèíîì (54), ôëóâîêñàìèíîì (19),
áûëè ïîëó÷åíû áåç ïðèìåíåíèÿ ìîëåêóëÿðíî-ãåíå-
òè÷åñêîé ìåòîäîëîãèè, äî åå âíåäðåíèÿ â èññëåäî-
âàòåëüñêóþ ïðàêòèêó. Ïîñòóëèðîâàëîñü, ÷òî â ôàð-
ìàêîäèíàìè÷åñêîì êîíòåêñòå âîçìîæíûìè ìàðêå-
ðàìè ìîãóò ñëóæèòü êîìïîíåíòû ñåðîòîíèíîâîé
ñèñòåìû, ÿâëÿþùåéñÿ îñíîâíîé ìèøåíüþ äëÿ äåé-
ñòâèÿ ýòèõ ïðåïàðàòîâ.

Ïîñëåäîâàòåëüíîñòü áèîõèìè÷åñêèõ ñîáûòèé,
îòðàæàþùèõ ìåòàáîëèçì ñåðîòîíèíà (5-hydro-
xytriptamine, 5-ÍÒ) è îñóùåñòâëåíèå ñåðîòîíèíîâîé
íåéðîïåðåäà÷è íà÷èíàåòñÿ ñ ïðåâðàùåíèÿ àìèíîêèñ-
ëîòû òðèïòîôàíà â 5-ãèäðîêñèòðèïòîôàí (5-hyd-
roxytriptophan, 5-ÍÒÐ) ïðè ïîìîùè ôåðìåíòà òðèï-
òîôàí-ãèäðîêñèëàçû (tryptopan-hydroxylase, TPH).
Íà ñëåäóþùåì ýòàïå äåêàðáîêñèëàçà L-àìèíîêèñ-
ëîò, îòùåïëÿÿ êàðáîêñèëüíóþ ãðóïïó 5-ÍÒÐ, îáðà-
çóåò ñåðîòîíèí. Ýòè ðåàêöèè ïðîèñõîäÿò â ïðåñè-
íàïòè÷åñêîì íåéðîíå, èç êîòîðîãî ìåäèàòîð âûáðà-
ñûâàåòñÿ â ñèíàïòè÷åñêóþ ùåëü, ãäå ïðîèñõîäèò
åãî âçàèìîäåéñòâèå ñ ðåöåïòîðàìè. Â íàñòîÿùåå
âðåìÿ îïèñàíî 15 òèïîâ ñåðîòîíèíîâûõ ðåöåïòîðîâ
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(5-HTR), êðîìå òîãî, ðåöåïòèðóþùåé ìàêðîìîëåêó-
ëîé òàêæå ÿâëÿåòñÿ ïåðåíîñ÷èê ñåðîòîíèíà (5-ÍÒÒ),
îáåñïå÷èâàþùèé îáðàòíûé çàõâàò ìåäèàòîðà ïðå-
ñèíàïòè÷åñêèì íåéðîíîì. Âñå ïåðå÷èñëåííûå áåëêè
ìîãóò èìåòü îòíîøåíèå ê ôîðìèðîâàíèþ îòâåòà íà
àíòèäåïðåññàíòû, à êîäèðóþùèå èõ ãåíû âûñòóïàòü
â ðîëè ìàðêåðîâ. Ñïðàâåäëèâîñòü ýòîãî ïîñòóëàòà
âñåñòîðîííå ïðîâåðÿåòñÿ â ìîëåêóëÿðíî-ãåíåòè÷åñ-
êèõ èññëåäîâàíèÿõ.

Ìàðêåðû 5-ÍÒÒ. Ê íàñòîÿùåìó âðåìåíè îáíà-
ðóæåíî ëèøü íåñêîëüêî ïîëèìîðôèçìîâ1  ãåíà 5-
ÍÒÒ, ñðåäè êîòîðûõ ëèøü 2, ñïîñîáíûõ èçìåíÿòü
ôóíêöèîíàëüíîå ñîñòîÿíèå ïåðåíîñ÷èêà, ïðåäïîëà-
ãàþòñÿ íà ðîëü ìàðêåðîâ äåéñòâèÿ àíòèäåïðåññàí-
òîâ. Îäèí èç íèõ îïèñûâàåòñÿ êàê ïðèñóòñòâèå
(äëèííàÿ èëè L-àëëåëü2 ) èëè îòñóòñòâèå (êîðîòêàÿ
S-àëëåëü) ôðàãìåíòà, ñîñòîÿùåãî èç 44 ïàð îñíî-
âàíèé, â ïðîìîòåðíîé îáëàñòè ãåíà3  è èçâåñòåí ïîä
îáîçíà÷åíèåì SLC6A4. Äðóãîé çàêëþ÷àåòñÿ â íà-
ëè÷èè âàðèàáåëüíîãî ÷èñëà òàíäåìíûõ ïîâòîðîâ
(variable number of tandem repeats, VNTR) è íàáëþ-
äàåòñÿ â ñòðóêòóðå âòîðîãî èíòðîíà4  ãåíà 5-ÍÒÒ,
àëëåëè â ýòîì ñëó÷àå ïðèíÿòî îáîçíà÷àòü öèôðàìè,
ñîîòâåòñòâóþùèìè êîëè÷åñòâó ýòèõ ïîâòîðîâ.

Áîëüøèíñòâî èññëåäîâàòåëåé ïóáëèêóþò ðåçóëü-
òàòû î ïîëèìîðôèçìå SLC6A4, îöåíèâàÿ ýôôåêòû
êðàòêîâðåìåííîãî èëè äëèòåëüíîãî ïðèìåíåíèÿ àí-
òèäåïðåññàíòîâ, êàê ïðàâèëî, ïðèíàäëåæàùèõ ãðóï-
ïå ñåëåêòèâíûõ èíãèáèòîðîâ îáðàòíîãî çàõâàòà
ñåðîòîíèíà (ÑÈÎÇÑ). Óæå ïåðâûå ðåçóëüòàòû èçó-
÷åíèÿ ãåíåòè÷åñêîé ïðåäðàñïîëîæåííîñòè îòâåòà íà
ôëóâîêñàìèí ïîçâîëèëè âûÿâèòü ðàçëè÷íóþ ÷óâ-
ñòâèòåëüíîñòü ïàöèåíòîâ â çàâèñèìîñòè îò SLC6A4
ïîëèìîðôèçìà. Íîñèòåëè êîðîòêîé ôîðìû ãåíà ïðî-
ìîòåðà 5-ÍÒÒ õóæå ðåàãèðîâàëè íà íàçíà÷åíèå ýòî-
ãî àíòèäåïðåññàíòà (68); âñêîðå ýòè äàííûå áûëè
ïîäòâåðæäåíû ïî îòíîøåíèþ ê ïàðîêñåòèíó (56). Â
óòî÷íÿþùèõ èññëåäîâàíèÿõ ñ íàçíà÷åíèåì ôëóîê-
ñåòèíà ïîêàçàíî, ÷òî íàëè÷èå L-àëëåëè íå òîëüêî
îáåñïå÷èâàåò ëó÷øèé îòâåò íà ïðåïàðàò, íî è, âîç-
ìîæíî, ñâÿçàíî ñ áîëüøåé ýôôåêòèâíîñòüþ ïëàöå-
áî (57). Ó ïàöèåíòîâ ñ äåïðåññèåé ãîìîçèãîòíûõ ïî
L/L-àëëåëè îáíàðóæèâàåòñÿ äîñòîâåðíî çíà÷èìîå
ñíèæåíèå êàê ïîêàçàòåëåé äåïðåññèè ïðè îöåíêå ïî
øêàëàì HAM-D (82) èëè îáùåãî êëèíè÷åñêîãî âïå-
÷àòëåíèÿ (18), òàê è âûðàæåííîñòè îáùåé è ñîìà-
òèçèðîâàííîé òðåâîãè ïî ñðàâíåíèþ ñ ãðóïïîé, èìå-
þùåé S-àëëåëü. Äèôôåðåíöèàöèÿ ïîëèìîðôèçìà,
ïðîâåäåííàÿ äëÿ âûÿñíåíèÿ âîçìîæíîãî âêëàäà

ðåäêèõ àëëåëåé, ïîçâîëèëà çàêëþ÷èòü, ÷òî ñðåäè
íîñèòåëåé L-àëëåëè, â îáùåé ìàññå ëó÷øå îòâå-
÷àþùèõ íà ôëóâîêñàìèí, ýôôåêòèâíîñòü ïðåïà-
ðàòà ðàñïðåäåëÿåòñÿ â ðÿäó: 16D*L>16F*L>16A*L
(67).

Âûøåèçëîæåííûå ôàêòû ïîëó÷åíû â áîëüøèí-
ñòâå ñëó÷àåâ íà èñïûòóåìûõ, ïðèíàäëåæàùèõ ê
åâðîïåîèäíîé ðàñå. Äëÿ ïðåäñòàâèòåëåé ìîíãîëî-
èäíîé ðàñû çàâèñèìîñòü ýôôåêòà àíòèäåïðåññàíòîâ
îò âàðèàíòîâ ïðîìîòåðà ãåíà 5-ÍÒÒ ìåíåå îïðåäå-
ëåííà (81), áîëåå òîãî èìåþòñÿ ðåçóëüòàòû, ïðÿìî
ïðîòèâîïîëîæíîãî õàðàêòåðà î áîëüøåé ÷óâñòâè-
òåëüíîñòè SS-ãàïëîòèïà5  (30). Âìåñòå ñ òåì, íà
ÿïîíñêîé ïîïóëÿöèè, äàííûå, ïîëó÷åííûå íà åâðî-
ïåîèäàõ, áûëè ïîäòâåðæäåíû (29), â ÷àñòíîñòè,
óñòàíîâëåíî ðåàãèðîâàíèå íà ÑÈÎÇÑ ïàöèåíòîâ
ñ L-àëëåëüþ, ñîïðîâîæäàþùååñÿ âûðàæåííûì
ñíèæåíèåì äåïðåññèâíîé è òðåâîæíîé ñèìïòîìà-
òèêè. Ó äåìîíñòðèðóþùèõ ñëàáûé îòâåò ÿïîíöåâ
ñ SS-ãàïëîòèïîì óñòàíîâëåíà îòíîñèòåëüíî áîëü-
øàÿ ýôôåêòèâíîñòü ïàðîêñåòèíà ïî ñðàâíåíèþ ñ
ôëóâîêñàìèíîì, õîòÿ ýòîò ôàêò íå ñëåäóåò âîñïðè-
íèìàòü êàê áåçóñëîâíî äîêàçàòåëüíûé â ñâÿçè ñ
íåîäíîçíà÷íîñòüþ èíòåðïðåòàöèè ðåæèìà äîçèðî-
âàíèÿ ñîïîñòàâëÿþùèõñÿ àíòèäåïðåññàíòîâ.

Ïðè äëèòåëüíîì ïðèìåíåíèè ÑÈÎÇÑ ðåçóëüòàòû
ñîîòâåòñòâóþò ïîëó÷åííûì ïðè èçó÷åíèè êðàòêîâ-
ðåìåííîãî îòâåòà, õîòÿ â ëèòåðàòóðå îïèñàíû íå-
ñêîëüêî ïðîòèâîðå÷èâûå äàííûå. Â õðîíè÷åñêîì
èññëåäîâàíèè ñ ââåäåíèåì öèòàëîïðàìà ïî ñõåìå
12-íåäåëüíîãî êóðñà óñòàíîâëåíî, ÷òî ïàöèåíòû ñ
SS-ãàïëîòèïîì èìåþò â 3 ðàçà áîëüøèé ðèñê íåäî-
ñòèæåíèÿ ðåìèññèè (2); ýòà òåíäåíöèÿ ñîõðàíÿåò-
ñÿ ïðè ïðîäîëæèòåëüíîì íàáëþäåíèè â òå÷åíèå 1–
3 ëåò (36). Ñ äðóãîé ñòîðîíû, îòíîñèòåëüíî êðàò-
êîâðåìåííîå íàçíà÷åíèå ñåðòðàëèíà (50 ìã/ñóòêè –
1 íåäåëÿ, çàòåì òèòðîâàíèå äîçû – 6 íåäåëü) íå
ïîçâîëèëî îáíàðóæèòü ñâÿçè ýôôåêòèâíîñòè ëå÷å-
íèÿ ñ ãåíåòè÷åñêèìè âàðèàíòàìè â ëîêóñå SLC6A4
ó ïðåäñòàâèòåëåé áåëîé è æåëòîé ðàñ (52). Òàêæå
íå âûÿâëåíî ðàçëè÷èé â ÷àñòîòàõ âñòðå÷àåìîñòè
ïîëèìîðôèçìà ïðîìîòåðà 5-ÍÒÒ ó ïàöèåíòîâ, íà-
õîäèâøèõñÿ íà äëèòåëüíîì ëå÷åíèè ôëóâîêñàìèíîì
è ïðîäåìîíñòðèðîâàâøèõ ðàçëè÷íûå èñõîäû: 57,4%
ñîõðàíÿëè ðåìèññèþ, 8,9% äàëè îáîñòðåíèå, 7,9%
ïåðåêëþ÷èëèñü íà äðóãóþ òåðàïèþ, 25,8% ïåðåñòàëè
ïðèíèìàòü ïðåïàðàò â ñâÿçè ñ ïëîõîé êîìïëàéåíò-
íîñòüþ (17).

Õîòÿ â ÷àñòíîì èññëåäîâàíèè àññîöèàöèè ïîëè-
ìîðôèçìà VNTR ñ ýôôåêòèâíîñòüþ ôëóâîêñàìè-
íà (òèòðîâàíèå äîç âïëîòü äî 200 ìã/ñóòêè, 6 íå-
äåëü) íå áûëî äîñòèãíóòî ïîëîæèòåëüíîãî ðåçóëü-
òàòà (25), ïðîâåäåííûé âïîñëåäñòâèè ñîâîêóïíûé
àíàëèç 9 ðàçëè÷íûõ ïóáëèêàöèé ñâèäåòåëüñòâóåò î
ðàçëè÷íîé ðåàêöèè íà òåðàïèþ ÑÈÎÇÑ ïàöèåíòîâ
ìîíãîëîèäíîé ðàñû ñ ðàçíûìè ãàïëîòèïàìè: òàê,
äëÿ ãåòåðîçèãîòíîãî ãàïëîòèïà 10/12 ñðåäíåå ñíè-
æåíèå ïîêàçàòåëåé äåïðåññèè ïî øêàëàì HAM-D

1 Ïîëèìîðôíûé ó÷àñòîê ãåíà – îãðàíè÷åííàÿ ïîñëåäîâàòåëü-
íîñòü íóêëåîòèäîâ ÄÍÊ, õàðàêòåðèçóþùàÿñÿ âàðèàáåëüíîé
ñòðóêòóðîé ó äàííîãî áèîëîãè÷åñêîãî âèäà. Ïîëèìîðôèçì –
ôåíîìåí âàðèàöèè ñòðóêòóðû ãåíà â êîíêðåòíîì ëîêóñå.
2 Àëëåëü – îäèí èç íåñêîëüêèõ àëüòåðíàòèâíûõ âàðèàíòîâ
ãåíà.
3 Ïðîìîòåðíàÿ îáëàñòü ãåíà èëè ïðîìîòåð – íåêîäèðóþùèé
ó÷àñòîê ãåíà, îòâåòñòâåííûé çà èíèöèàöèþ òðàíñêðèïöèè.
4 Èíòðîí – íåêîäèðóþùèé ó÷àñòîê, ðàñïîëîæåííûé âíóòðè
êîäèðóþùåé îáëàñòè ãåíà. 5 Ãàïëîòèï – êîìáèíàöèÿ íåñêîëüêèõ àëëåëåé.
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è MADRS ñîñòàâèëî 36,1%, òîãäà êàê äëÿ âàðèàí-
òà 12/12 îòâåò áûë ðàâåí 80,7% (69).

Ìîæíî ïîëàãàòü, ÷òî îòâåò íà íàçíà÷åíèå ÑÈ-
ÎÇÑ õîðîøî ïðîãíîçèðóåòñÿ ïðè âûÿâëåíèè ïîëè-
ìîðôèçìîâ SLC6A4; äîïîëíèòåëüíóþ èíôîðìàöèþ
äàåò ïîëèìîðôèçì VNTR ïåðåíîñ÷èêà ñåðîòîíèíà.

Ìàðêåðû 5-HTR. Ñðåäè ìíîãîîáðàçèÿ ñåðîòîíè-
íîâûõ ðåöåïòîðîâ ëèøü äëÿ íåêîòîðûõ èç íèõ ê
íàñòîÿùåìó âðåìåíè óñòàíîâëåíà ãåíåòè÷åñêàÿ äå-
òåðìèíèðîâàííîñòü, îáåñïå÷èâàþùàÿ ðàçëè÷èÿ â
ýôôåêòèâíîñòè àíòèäåïðåññàíòîâ. Ìíîãîîáåùàþ-
ùèå ðåçóëüòàòû ïîëó÷åíû â îòíîøåíèè ðåöåïòîðîâ
5-ÍÒR

1À
-òèïà; âàðèàöèè îñòàëüíûõ ïîäòèïîâ 5-

HTR íå äåìîíñòðèðóþò ñâÿçè ñ òåðàïèåé, õîòÿ ñó-
ùåñòâóåò îäèíî÷íîå íàáëþäåíèå î òîì, ÷òî ïàöè-
åíòû ãåòåðîçèãîòíûå ïî öèòîçèí/òèìèí àëëåëè 5-
ÍÒR

6
 ëó÷øå îòâå÷àþò íà àíòèäåïðåññèâíóþ

òåðàïèþ ïî ñðàâíåíèþ ñ íîñèòåëÿìè îáîèõ ãîìî-
çèãîòíûõ ãàïëîòèïîâ (37).

Èçâåñòíî, ÷òî ïðè äåéñòâèè êàê àãîíèñòîâ 5-ÍÒR
1À

,
òàê è èíãèáèòîðîâ îáðàòíîãî çàõâàòà ñåðîòîíèíà
èëè íîðàäðåíàëèíà íàáëþäàåòñÿ äåñåíñèòèçàöèÿ
óêàçàííûõ àóòîðåöåïòîðîâ. Ôåíîìåí, ôóíêöèîíàëü-
íàÿ çíà÷èìîñòü êîòîðîãî äî ñèõ ïîð íåÿñíà, ïîñëó-
æèë îñíîâîé äëÿ ïðèöåëüíîãî ïîèñêà ãåíåòè÷åñêèõ
ìàðêåðîâ, â ÷àñòíîñòè, óñòàíîâëåíà çíà÷èìîñòü
îäíîíóêëåîòèäíîé (Single Nucleotide Polymorphism,
SNP) çàìåíû â ïðîìîòåðíîé îáëàñòè ãåíà 5-ÍÒR

1À
.

Â èññëåäîâàíèè, âûïîëíåííîì íà ïàöèåíòàõ ñ äåï-
ðåññèåé, îáíàðóæåíî, ÷òî SNP-ïîëèìîðôèçì öèòî-
çèí(-1019)ãóàíèí àññîöèèðîâàí ñ îòâåòîì íà ôëè-
áàíñåðèí (àãîíèñò 5-ÍÒR

1À
), ÑÈÎÇÑ – ôëóîêñåòèí,

ÑÈÎÇÍ – íåôàäîçîí èëè èõ êîìáèíàöèè. Íîñèòå-
ëè ãîìîçèãîòíîãî ãàïëîòèïà ãóàíèí/ãóàíèí çíà÷è-
òåëüíî õóæå îòâå÷àëè íà àíòèäåïðåññàíòû, áîëåå
òîãî ïðîöåíò íîí-ðåñïîíäåðîâ â ýòîé ãðóïïå áûë â
2 ðàçà âûøå, ÷åì ó íîñèòåëåé öèòîçèíîâîé àëëåëè
(38). Ýòîò ðåçóëüòàò áûë ïîäòâåðæäåí â ðàáîòå, â
êîòîðîé èçëîæåíû ðåçóëüòàòû èçó÷åíèÿ îòâåòà íà
ôëóâîêñàìèí â ñìåøàííîé ãðóïïå áîëüíûõ ñ óíè-
ïîëÿðíîé äåïðåññèåé èëè áèïîëÿðíûì ðàññòðîé-
ñòâîì (63). Âîçìîæíûé âîïðîñ î íàöèîíàëüíûõ
âàðèàöèÿõ çíà÷èìîñòè ðàññìàòðèâàåìîãî ãàïëîòè-
ïà áûë ñíÿò â èññëåäîâàíèè, âûïîëíåííîì íà êè-
òàéñêèõ ïàöèåíòàõ ñ áîëüøîé äåïðåññèåé, â êîòî-
ðîì ïîêàçàíî, ÷òî íàëè÷èå öèòîçèíà â (-1019) ïî-
ëîæåíèè ïðîìîòåðà ãåíà 5-ÍÒR

1À
 è, îñîáåííî,

ãîìîçèãîòíîñòü ïî öèòîçèíó ïðèâîäÿò ê ëó÷øåìó
îòâåòó íà ôëóîêñåòèí (4 íåä.) ïî ñðàâíåíèþ ñ íî-
ñèòåëÿìè ãóàíèíîâîé àëëåëè (83).

Âåðîÿòíî, ãóàíèíîâàÿ àëëåëü îáåñïå÷èâàåò áîëü-
øóþ ýêñïðåññèþ ðåöåïòîðà è ñîîòâåòñòâóþùèé
áîëåå âûñîêèé ñâÿçûâàþùèé ïîòåíöèàë, êîòîðûé ïî
íåÿñíîìó ìåõàíèçìó îáóñëîâëèâàåò õóäøèé îòâåò íà
òåðàïèþ (55). Àíàëîãè÷íàÿ ìóòàöèÿ â ñîñåäíåì
(-1018) ëîêóñå íå âûÿâèëà àññîöèàöèè ñ ýôôåêòèâ-
íîñòüþ öèòàëîïðàìà, îäíàêî, ñî÷åòàíèå íîñèòåëü-
ñòâà öèòîçèíà(-1018) è L-àëëåëè â ïîëèìîðôíîì
ó÷àñòêå SLC6A4 5-ÍÒÒ (ñì. âûøå) ñâèäåòåëüñòâî-
âàëî î ëó÷øåì ýôôåêòå äëèòåëüíîãî ïðèìåíåíèÿ

ýòîãî ÑÈÎÇÑ. Áîëåå òîãî, èíäèâèäóóìû ñ «ðèñêî-
âàííûì» ãàïëîòèïîì ãóàíèí/ãóàíèí â ãåíå 5-ÍÒR

1À

è SS â SLC6A4 íå äîñòèãàëè ðåìèññèè ïðè íàçíà-
÷åíèè öèòàëîïðàìà (3).

Îáíàðóæåíà ñâÿçü ãîìîçèãîòíîñòè ãóàíèí(-
1438)ãóàíèí 5-ÍÒ

2À
-ðåöåïòîðîâ ñ ëó÷øèì îòâåòîì

íà öèòàëîïðàì. Ó ïàöèåíòîâ íàáëþäàëîñü áîëåå
çíà÷èòåëüíîå ñíèæåíèå ïîêàçàòåëåé äåïðåññèè è
òðåâîãè ïî ñðàâíåíèþ ñ íîñèòåëÿìè àëëåëè àäåíèí(-
1438) (10). Çíà÷èìîñòü âàðèàöèé ãåíà 5-ÍÒR

2À
 äëÿ

îöåíêè ýôôåêòèâíîñòè ÑÈÎÇÑ ïîä÷åðêèâàåòñÿ
ðåçóëüòàòàìè ïðîåêòà STAR*D (Sequenced
Treatment Alternatives for Depression), â êîòîðîì íà
áîëüøîé âûáîðêå èçó÷àëè âëèÿíèå 768 SNP-ïîëè-
ìîðôèçìîâ â ñîñòàâå 68 ãåíîâ-êàíäèäàòîâ (47).
Ëèøü îäèí ìàðêåð, îòíîñÿùèéñÿ ê ãåíó 5-ÍÒR

2À
,

äåìîíñòðèðîâàë âîñïðîèçâîäèìóþ àññîöèàöèþ
(P=10-5÷10–6) ñ ýôôåêòèâíîñòüþ öèòàëîïðàìà.

Õîòÿ ìîëåêóëÿðíî-ãåíåòè÷åñêèé ïîèñê ìàðêåðîâ 5-
HTR äëÿ ïðîãíîçà îòâåòà íà àíòèäåïðåññàíòû ïðî-
äîëæàåòñÿ, óæå ñåãîäíÿ ìîæíî ñäåëàòü íåêîòîðûå
ïðîìåæóòî÷íûå ïðåäïîëîæåíèÿ. Âî-ïåðâûõ, ãåíåòè-
÷åñêèå ìàðêåðû íå èìåþò îòíîøåíèÿ ê ñòðóêòóðå
ðåöåïòîðîâ, òî åñòü, íå ðàñïîëîæåíû â òðàíñêðèáè-
ðóåìîé îáëàñòè. Âåðîÿòíî, ïðîöåññû, ñâÿçàííûå ñ
ýêñïðåññèåé ñîîòâåòñòâóþùèõ ãåíîâ, èìåþò áîëü-
øóþ çíà÷èìîñòü äëÿ ôîðìèðîâàíèÿ ôàðìàêîëîãè÷åñ-
êîãî îòâåòà, ÷åì ñîáñòâåííî ëèãàíä-ðåöåïòîðíîå
âçàèìîäåéñòâèå. Âî-âòîðûõ, âûÿâëåííûå ìàðêåðû
íå ïðîÿâëÿþò ñïåöèôè÷íîñòè ê îòäåëüíûì ïðåïàðà-
òàì, íàïðîòèâ, îíè ÿâëÿþòñÿ îáùèìè äëÿ ôàðìàêî-
ëîãè÷åñêèõ êëàññîâ, íàïðèìåð, ÑÈÎÇÑ.

Ìàðêåðû ÒÐÍ. Òðèïòîôàí ãèäðîêñèëàçà, â ÷àñ-
òíîñòè èçîôåðìåíò-1 ïðåäñòàâëÿåò ñîáîé ëèìèòè-
ðóþùèé ýíçèì â áèîñèíòåçå ñåðîòîíèíà. Ôàðìàêî-
ãåíåòè÷åñêàÿ çíà÷èìîñòü SNP-ïîëèìîðôèçìà â
ñòðóêòóðå ãåíà ÒÐÍ-1 ñ âàðèàíòàìè àäåíèí/öèòî-
çèí â 218 ïîëîæåíèè îöåíèâàëàñü â ðÿäå èññëåäî-
âàíèé. Îáíàðóæåíî, ÷òî ïàöèåíòû ñ áîëüøîé äåï-
ðåññèåé, èìåþùèå ãîìîçèãîòíûé ãàïëîòèï öèòîçèí/
öèòîçèí, ëó÷øå îòâå÷àþò íà ëå÷åíèå ôëóâîêñàìè-
íîì (66) èëè ïàðîêñåòèíîì (65). Ðåçóëüòàòû äîñòè-
ãàëè ñòàòèñòè÷åñêîé çíà÷èìîñòè (p<0,001), îäíàêî,
åñëè ÑÈÎÇÑ íàçíà÷àëè âìåñòå ñ ïèíäîëîëîì, âëè-
ÿíèå ãåíåòè÷åñêèõ âàðèàöèé íèâåëèðîâàëîñü. Äî-
ïîëíèòåëüíî óñòàíîâëåíî, ÷òî ïîë, äèàãíîç, íàëè÷èå
ïñèõîòè÷åñêîé ñèìïòîìàòèêè, âûðàæåííîñòü äåï-
ðåññèâíûõ ïðîÿâëåíèé èëè óðîâåíü ïàðîêñåòèíà â
ïëàçìå êðîâè íå áûëè ñâÿçàíû ñ ýôôåêòèâíîñòüþ
ëå÷åíèÿ. Àññîöèàöèÿ ïîëèìîðôèçà ÒÐÍ-1 ñ ýôôåê-
òèâíîñòüþ àíòèäåïðåññàíòîâ, âåðîÿòíî, íå èìååò
ðàñîâûõ ðàçëè÷èé: â êîðåéñêîé ïîïóëÿöèè îöåíèâà-
ëè íàñòóïëåíèå ðåìèññèè ó ïàöèåíòîâ ñ áîëüøîé
äåïðåññèåé ïîñëå 8-íåäåëüíîãî íàçíà÷åíèÿ öèòàëîï-
ðàìà è óñòàíîâèëè, ÷òî íàëè÷èå àäåíèíîâîé àëëå-
ëè ó èñïûòóåìûõ ïðèâîäèò ê õóäøåìó îòâåòó (21);
õîòÿ â îãðàíè÷åííîì èññëåäîâàíèè ðàíåå ýòèìè æå
àâòîðàìè íå áûëî íàéäåíî ðàçëè÷èé (22).

Ôóíêöèîíàëüíàÿ çíà÷èìîñòü ýòèõ äàííûõ íåÿñíà,
ïîñêîëüêó óêàçàííûé ïîëèìîðôèçì ÒÐÍ-1 ñâÿçàí ñ



92

íåêîäèðóþùåé îáëàñòüþ ãåíà è íå îòðàæàåòñÿ íà
ñòðóêòóðå è êàòàëèòè÷åñêèõ ñâîéñòâàõ ôåðìåíòà;
âîçìîæíî, îí ïðåäñòàâëÿåò ñîáîé ýïèôåíîìåí, îáóñ-
ëîâëåííûé êàêèì-òî ñîïðÿæåííûì, åùå íå îïðåäå-
ëåííûì ãåíåòè÷åñêèì äåôåêòîì.

Ôàðìàêîêèíåòè÷åñêèå ìàðêåðû. Êàê è íåêîòî-
ðûå äðóãèå êñåíîáèîòèêè, àíòèäåïðåññàíòû ìåòà-
áîëèçèðóþòñÿ â ïå÷åíè ñ ïîìîùüþ öèòîõðîìà Ð

450

ïîäòèïà 2D6. Ãåíåòè÷åñêèå âàðèàíòû Ð
450

2D6 ðàç-
ëè÷àþòñÿ ïî ôóíêöèîíàëüíîé àêòèâíîñòè è ñòðîãî
îïðåäåëÿþò êîíöåíòðàöèþ òðèöèêëè÷åñêèõ àíòèäåï-
ðåññàíòîâ èëè ÑÈÎÇÑ â ïëàçìå êðîâè (13, 20).
Âìåñòå ñ òåì, ðàçëè÷èÿ â ñòðóêòóðå ãåíà Ð

450
2D6

íå ñâÿçàíû ñ ýôôåêòèâíîñòüþ àíòèäåïðåññàíòîâ
(51). Îäíàêî ñî÷åòàííûé àíàëèç âëèÿíèÿ ãåíà
Ð
450

2D6 è ñâÿçàííîãî ñ íèì ãåíà äåáðèçîõèí-ãèä-
ðîêñèëàçû (ôåðìåíòà òàêæå ìåòàáîëèçèðóþùåãî
àíòèäåïðåññàíòû) âûÿâèë áîëåå îïðåäåëåííóþ
ñâÿçü (80).

Äðóãèå ìàðêåðû. Äîñòàòî÷íî õîðîøî èçâåñòíà
ðîëü êîðòèêîëèáåðèíà â ïàòîôèçèîëîãèè äåïðåññèè,
à åãî ðåöåïòîðû òèïà 1 (CRHR1), îáíàðóæåííûå â
ìîçãå â 1994 ãîäó, ïðåäïîëàãàþòñÿ íà ðîëü ìèøå-
íåé äëÿ áóäóùèõ àíòèäåïðåññàíòîâ è àíêñèîëèòè-
êîâ. Áûëî ïðîâåäåíî èññëåäîâàíèå ìåêñèêàíî-àìå-
ðèêàíöåâ, ïîëó÷àâøèõ â òå÷åíèå 8 íåäåëü äåçèïðà-
ìèí èëè ôëóîêñåòèí ïðè äâîéíîì ñëåïîì êîíòðîëå.
Âûðàæåííîñòü òðåâîãè è äåïðåññèè îöåíèâàëè ïî
øêàëàì HAM-A è HAM-D, ñîîòâåòñòâåííî. Êðè-
òåðèé âêëþ÷åíèÿ – 18 è áîëåå áàëëîâ ïî HAM-D.
Ïàöèåíòû áûëè ðàçäåëåíû íà âûñîêî- è íèçêîòðå-
âîæíûõ (êðèòåðèé – 18 ïî HAM-A). Âûñîêîòðåâîæ-
íûå èñïûòóåìûå ñ ãîìîçèãîòíûì ãàïëîòèïîì
CRHR1 (ïî ëîêóñàì rs1876828, rs242939, rs242941)
çíà÷èòåëüíî ëó÷øå îòâå÷àëè íà òåðàïèþ àíòèäåï-
ðåññàíòàìè êàê â ñìûñëå óìåíüøåíèÿ òðåâîæíûõ,
òàê è äåïðåññèâíûõ ïðîÿâëåíèé. Ó íèçêîòðåâîæíûõ
ïàöèåíòîâ ãåíåòè÷åñêîé ïðåäðàñïîëîæåííîñòè íå
âûÿâëåíî (41).

SNP-ïîëèìîðôèçì, ïðèâîäÿùèé ê çàìåíå àìèíî-
êèñëîòû âàëèí íà ìåòèîíèí â 166 ïîëîæåíèè ôàê-
òîðà ðîñòà íåðâîâ (brain-derived neurotrophic factor,
BDNF), ñóùåñòâåííûì îáðàçîì ñêàçûâàåòñÿ íà
ýôôåêòèâíîñòè öèòàëîïðàìà. Ïàöèåíòû ñ áîëüøîé
äåïðåññèåé ïîëó÷àëè ÑÈÎÇÑ â òå÷åíèå 8 íåäåëü
è ðàñïðåäåëèëèñü íà 2 ïîäãðóïïû â çàâèñèìîñòè îò
îòâåòà íà àíòèäåïðåññàíò; ïðè ýòîì ó ðåñïîíäåðîâ
îáíàðóæåíà çíà÷èòåëüíî áîëåå ÷àñòàÿ (p=0,003)
âñòðå÷àåìîñòü ìåòèîíèíîâîé àëëåëè êàê â ãîìîçè-
ãîòíîì, òàê è ãåòåðîçèãîòíîì ñîñòîÿíèè (11).

Äî ñèõ ïîð ÷åòêî íå âûÿâëåíà çíà÷èìîñòü ãåí-
íûõ âàðèàíòîâ äðóãèõ íåéðîìåäèàòîðíûõ ðåöåïòî-
ðîâ äëÿ ýôôåêòèâíîñòè àíòèäåïðåññàíòîâ. Îäíàêî
ïðè èññëåäîâàíèè ãåíîâ áåëêîâ, âîâëå÷åííûõ â
ïîñò-ðåöåïòîðíûå ïðîöåññû, óñòàíîâëåíî, ÷òî ôóí-
êöèîíàëüíûé ïîëèìîðôèçì β3-ñóáúåäèíèöû G-áåë-
êà îêàçûâàåò âëèÿíèå íà îòâåò íà àíòèäåïðåññàí-
òû. Ïàöèåíòû, ãîìîçèãîòíûå (òèìèí-òèìèí) ïî àë-
ëåëè 825, ëó÷øå îòâå÷àëè íà ëå÷åíèå
àíòèäåïðåññàíòàìè (85).

Óæå ïðîâåäåííûå ìîëåêóëÿðíî-ãåíåòè÷åñêèå èñ-
ñëåäîâàíèÿ äîñòàòî÷íî óáåäèòåëüíî ñâèäåòåëüñòâó-
þò î ôàðìàêîäèíàìè÷åñêèõ è ôàðìàêîêèíåòè÷åñ-
êèõ ãåíåòè÷åñêèõ îñîáåííîñòÿõ, ôîðìèðóþùèõ îò-
âåò íà òåðàïèþ àíòèäåïðåññàíòàìè. Íå âûçûâàåò
ñîìíåíèÿ, ÷òî áóäóùèå èçûñêàíèÿ ïðèâåäóò ê ñî-
çäàíèþ ÷åòêîé ïðåäèêòîðíîé ñèñòåìû.

Ôàðìàêîãåíåòèêà íîðìîòèìèêîâ

Íàçíà÷åíèå ñîëåé ëèòèÿ øèðîêî ðàñïðîñòðàíåíî
äëÿ òåðàïèè è ïðîôèëàêòèêè àôôåêòèâíûõ ðàñ-
ñòðîéñòâ, ïðè ýòîì èçâåñòíî, ÷òî ýôôåêòèâíîñòü Li+

ðàçëè÷íà ó ðàçíûõ ïàöèåíòîâ. Ïîëîæèòåëüíûìè
ïðåäèêòîðàìè, óêàçûâàþùèìè íà õîðîøèé îòâåò ê
êàòèîíàì ýòîãî ìåòàëëà, ñ÷èòàþòñÿ íåêîòîðûå ôè-
çèîëîãè÷åñêèå è áèîõèìè÷åñêèå ïîêàçàòåëè, íàïðè-
ìåð, ñòðîãàÿ çàâèñèìîñòü îò ãðîìêîñòè àóäèî-âûç-
âàííîãî îòâåòà N1/P2, ïîâûøåííàÿ êîíöåíòðàöèÿ
ëèòèÿ â ìîçãå, ñíèæåííàÿ ýêñïðåññèÿ ìÐÍÊ ê èíî-
çèòîë-ôîñôàòàçå, ïîâûøåííàÿ ìîáèëèçàöèÿ êàëü-
öèÿ, âûçâàííàÿ ñåðîòîíèíîì, óâåëè÷åíèå óðîâíÿ N-
àöåòèë-àñïàðòàòà è óìåíüøåíèå ìèî-èíîçèòîëà,
ñíèæåíèå âíóòðèêëåòî÷íîãî ðÍ. Ìàðêåðû, ïðîÿâëÿ-
þùèå îáðàòíóþ çàâèñèìîñòü ñ ÷óâñòâèòåëüíîñòüþ
ê ëèòèþ, âêëþ÷àþò â ñåáÿ ýïèëåïòèôîðìíûå ÝÝÃ-
ïðîÿâëåíèÿ, íàëè÷èå àíòèãåíà À3 ëåéêîöèòîâ ÷åëî-
âåêà, óìåíüøåííûé ïèê ôîñôîêðåàòèíà ïîñëå ôî-
òîñòèìóëÿöèè (23). Íåáåçûíòåðåñíî îòìåòèòü, ÷òî
ìíîãèå èç óêàçàííûõ ïîçèòèâíûõ ïîêàçàòåëåé ðàñ-
ñìàòðèâàþòñÿ êàê ôàêòîðû ðèñêà áèïîëÿðíûõ ðàñ-
ñòðîéñòâ. Ñ äðóãîé ñòîðîíû, ÿñíî, ÷òî áîëüøèíñòâî
ïàðàìåòðîâ ñëèøêîì òðóäíî îïðåäåëÿþòñÿ ó ïàöè-
åíòîâ, áîëåå òîãî, îíè ïðîÿâëÿþòñÿ ëèøü post
factum íà ôîíå ââåäåíèÿ ïðåïàðàòîâ è, ñòðîãî ãî-
âîðÿ, íå ìîãóò ðàññìàòðèâàòüñÿ êàê ïðåäèêòîðû.

Ïðåäïîëîæåíèå î ãåíåòè÷åñêîé ïðåäðàñïîëîæåí-
íîñòè ê îòâåòó íà ëèòèé áûëî ïðîâåðåíî â íåñêîëü-
êèõ èññëåäîâàíèÿõ, öåëüþ êîòîðûõ ÿâëÿëîñü âûÿâ-
ëåíèå «ïàòîãåíåòè÷åñêè» çíà÷èìûõ äëÿ àôôåêòèâ-
íûõ ðàññòðîéñòâ ìîëåêóëÿðíûõ ìèøåíåé. Îäíàêî
íè îäèí èç ïðîâåðåííûõ ãåíåòè÷åñêèõ âàðèàíòîâ
êîìïîíåíòîâ ìåäèàòîðíûõ ñèñòåì íå ïðîÿâèë äîñ-
òàòî÷íîé àññîöèàöèè ñ ýôôåêòèâíîñòüþ ëèòèÿ; áûëè
èññëåäîâàíû ãåíû: DR2 è DR

4
, α-ñóáúåäèíèöà

ÃÀÌÊ
À

-ðåöåïòîðà (64), 5-ÍÒR
2À

 è 5-ÍÒR
2Ñ

 (16),
ÌÀÎ-À (75), òèðîçèí-ãèäðîêñèëàçû (8). Èñêëþ÷å-
íèå ñîñòàâëÿåò ãîìîçèãîòíîñòü ïî êîðîòêîé àëëåëè
SLC6A4 ïðîìîòåðà ãåíà 5-ÍÒÒ, íàëè÷èå êîòîðîé
ñâèäåòåëüñòâóåò î âîçìîæíîé íåâîñïðèèì÷èâîñòè
ëèòèÿ (24).

Â ïðîòèâîïîëîæíîñòü ýòîìó, áîëåå îáíàäåæèâà-
þùèå ðåçóëüòàòû ïîëó÷åíû ïðè èçó÷åíèè ãåíîâ,
êîäèðóþùèõ áåëêè, êîòîðûå âîâëå÷åíû âî âíóòðè-
êëåòî÷íûå ïîñò-ðåöåïòîðíûå ðåàêöèè. Ïðåäïîëî-
æèòåëüíî îäíîé èç îñíîâíûõ ìèøåíåé äëÿ ëèòèÿ
(à òàêæå âàëüïðîàòà) ÿâëÿåòñÿ ôåðìåíò ãëèêîãåí-
ñèíòàçà-êèíàçà-3β, ôîñôîðèëèðóþùàÿ Ê+-êàíàëû
KCNQ2 òèïà (7). Åäèíè÷íàÿ ìóòàöèÿ â îáëàñòè
ïðîìîòåðà ãåíà ýòîãî ôåðìåíòà ñ ôîðìèðîâàíèåì
ãåòåðîçèãîòíîãî ãàïëîòèïà (-50 òèìèí/öèòîçèí)
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ïðèâîäèò ê ïîâûøåíèþ ýôôåêòèâíîñòè Li+ ó ïàöè-
åíòîâ ñ áèïîëÿðíûì ðàññòðîéñòâîì, êîòîðûå äå-
ìîíñòðèðîâàëè ñóùåñòâåííîå óìåíüøåíèå êîëè÷å-
ñòâà ïîâòîðíûõ ðàññòðîéñòâ íàñòðîåíèÿ â òå÷åíèå
2 ëåò ïîñëå íà÷àëà ëå÷åíèÿ (5). Âìåñòå ñ òåì, ãå-
íåòè÷åñêèå âàðèàíòû ýòîé ñèíòàçû-êèíàçû íå ÿâ-
ëÿþòñÿ ìàðêåðàìè ñîáñòâåííî àôôåêòèâíîé ïàòî-
ëîãèè (53).

Åùå îäíà âîçìîæíàÿ ìèøåíü äëÿ Li+ – èíîçèòîë-
çàâèñèìûé ìåòàáîëè÷åñêèé ïóòü, â ðàìêàõ êîòîðîãî
êàòèîí èíãèáèðóåò ôåðìåíò èíîçèòîë-ìîíîôîñôàòà-
çó-1 (ÈÌÔ-1). Îäíàêî ãåíåòè÷åñêèé ìàðêåð ýôôåê-
òèâíîñòè ñîëåé ëèòèÿ îáíàðóæèâàåòñÿ â ñòðóêòóðå
ãåíà äðóãîãî èçîôåðìåíòà – ÈÌÔ-2. Äâîéíàÿ âà-
ðèàöèÿ â ïîñëåäíåì ãåíå îáåñïå÷èâàåò ðàçëè÷èÿ â
îòâåòå íà äåéñòâèÿ Li+ (15). Êðîìå òîãî, âîçìîæ-
íûìè ïîçèòèâíûìè ïðåäèêòîðàìè ïðè íàçíà÷åíèè
Li+ ñ÷èòàþòñÿ óâåëè÷åíèå ÷àñòîòû 5-êðàòíûõ ïî-
âòîðîâ â ãåíå ôîñôîëèïàçû Ñ, à òàêæå 8-êðàòíûõ
ïîâòîðîâ è ìóòàöèÿ àñï-àëà973 â ãåíå èíîçèòîë-
ïîëèôîñôàò-1-ôîñôàòàçû (24).

Ïîìèìî íåêîòîðûõ âàðèàíòîâ ÿäåðíîé ÄÍÊ, ïî-
ëèìîðôèçì ìèòîõîíäðèàëüíîé ÄÍÊ (mtDNA) â
ëîêóñå 10398 ìîæåò èìåòü îòíîøåíèå ê îòâåòó íà
òåðàïèþ ëèòèåì (78).

Ìîæíî çàêëþ÷èòü, ÷òî óæå ñåãîäíÿ èìååòñÿ äî-
ñòàòî÷íàÿ èíôîðìàöèÿ, ïîçâîëÿþùàÿ ïîëàãàòü íà-
ëè÷èå çíà÷èìûõ ãåíåòè÷åñêèõ ìàðêåðîâ äåéñòâèÿ
êàòèîíîâ ëèòèÿ.

Ôàðìàêîãåíåòèêà àíòèïñèõîòèêîâ

Äî íà÷àëà èñïîëüçîâàíèÿ ìåòîäîëîãèè ìîëåêó-
ëÿðíîé ãåíåòèêè èçâåñòíî âñåãî ëèøü íåñêîëüêî
ïóáëèêàöèé â îòíîøåíèè ãåíåòè÷åñêèõ ïðåäèêòîðîâ
îòâåòà íà àíòèïñèõîòèêè, ïîä÷àñ îíè èìåþò õàðàê-
òåð îïèñàíèÿ ÷àñòíîãî ñëó÷àÿ (14, 77).

Ñ ó÷åòîì âåäóùåé ðîëè äîôàìèíîâîé ñèñòåìû,
ãëàâíûì îáðàçîì, äîôàìèíîâûõ ðåöåïòîðîâ (DR)
êàê ìèøåíè äëÿ äåéñòâèÿ àíòèïñèõîòèêîâ, åñòå-
ñòâåííàÿ ëîãèêà èññëåäîâàíèé ñôîêóñèðîâàëà èíòå-
ðåñû íàó÷íûõ ãðóïï, çàíÿòûõ îáíàðóæåíèåì ãåíåòè-
÷åñêèõ ìàðêåðîâ ýôôåêòèâíîñòè ýòèõ ïðåïàðàòîâ, íà
ìîëåêóëàõ-ìèøåíÿõ, ïðåäñòàâëÿþùèõ êîìïîíåí-
òû äîôàìèíîâîé íåéðîòðàíñìèññèè. Îêàçàëîñü,
÷òî ïàöèåíòû, õàðàêòåðèçóþùèåñÿ êàê ðåñïîíäå-
ðû è íîí-ðåñïîíäåðû â îòâåò íà êðàòêîâðåìåííîå
(4 íåä.) ââåäåíèå ãàëîïåðèäîëà, ðàçëè÷àþòñÿ ïî ãå-
íåòè÷åñêèì âàðèàíòàì DR

2
. Ðåäóêöèÿ ïîçèòèâíîé

(íî íå íåãàòèâíîé) ñèìïòîìàòèêè áûëà áîëåå âû-
ðàæåííîé ó áîëüíûõ â îñòðîì ïñèõîòè÷åñêîì ýïè-
çîäå, ãåòåðîçèãîòíûõ ïî ëîêóñó 2, ÷åì ó ãîìîçèãîò-
íûõ (62). Ïðè ýòîì íå âûÿâëåíî ðàçëè÷èé ìåæäó
èíäèâèäóóìàìè ñ ðàçëè÷íûìè íîçîëîãè÷åñêèìè
ôîðìàìè: øèçîôðåíèÿ, êðàòêîâðåìåííîå ïñèõîòè-
÷åñêîå ðàññòðîéñòâî, ïñèõîç, èíäóöèðîâàííûé íàð-
êîòèêàìè, øèçîàôôåêòèâíîå ðàññòðîéñòâî. Àíàëî-
ãè÷íûå äàííûå ïîëó÷åíû â îòíîøåíèè ðèñïåðèäî-
íà, îáëàäàþùåãî âûñîêèì ñðîäñòâîì ê DR

2
 (45),

à òàêæå òèïè÷íûõ íåéðîëåïòèêîâ áðîìïåðèäîëà è
íåìîíàïðèäà (74).

Ïîëèìîðôèçì ñåðèí/öèñòåèí â 311 ïîëîæåíèè
DR

2
 îòðàæàåòñÿ íà ýôôåêòèâíîñòè ðèñïåðèäîíà â

ïëàíå ïîäàâëåíèÿ èì ïîçèòèâíîé è íåãàòèâíîé ñèì-
ïòîìàòèêè, à òàêæå îñëàáëåíèÿ ïðîÿâëåíèé êîãíè-
òèâíîãî äåôèöèòà. Êðîìå òîãî, íàëè÷èå äâîéíîãî
ãàïëîòèïà âñòàâêà-À2/îòñóòñòâèå-À1 â ñòðóêòóðå
ãåíà DR

2
 ñâèäåòåëüñòâóåò î âîçìîæíîñòè ëó÷øåãî

îòâåòà íà ðèñïåðèäîí. Íåáåçûíòåðåñíî îòìåòèòü,
÷òî àíàëîãè÷íûé ïîëèìîðôèçì (ñåðèí/öèñòåèí â 311
ïîëîæåíèè) äðóãîãî ïîäòèïà äîôàìèíîâûõ ðåöåïòî-
ðîâ DR

3
 òàêæå àññîöèèðîâàí ñ àêòèâíîñòüþ àòèïè÷-

íûõ íåéðîëåïòèêîâ (35). Îáíàäåæèâàþùèå ðåçóëü-
òàòû ïîëó÷åíû ïðè èçó÷åíèè ðåäêèõ àëëåëåé DR

2
:

íàëè÷èå ãóàíèíà(-241) ïðèâîäèò ê ôîðìèðîâàíèþ
áîëåå áûñòðîãî îòâåòà íà ðèñïåðèäîí èëè îëàíçà-
ïèí, òîãäà êàê îòñóòñòâèå öèòîçèíà(-141) çàìåäëÿ-
åò ðàçâèòèå ýôôåêòà àíòèïñèõîòèêîâ (39).

Íå òîëüêî ðåöåïòèðóþùàÿ ÷àñòü äîôàìèíîâûõ
ðåöåïòîðîâ ìîæåò áûòü âîâëå÷åíà â ãåíåòè÷åñêóþ
äåòåðìèíàöèþ îòâåòà íà íåéðîëåïòèêè, íî è áåëêè,
îáåñïå÷èâàþùèå ïåðâè÷íûé àêò ïîñòðåöåïòîðíîé
ïåðåäà÷è äîôàìèíåðãè÷åñêîãî ñèãíàëà: ïðîòåèí,
âçàèìîäåéñòâóþùèé ñ äîôàìèíîâûì ðåöåïòîðîì
(dopamine receptor interacting protein, DRIP) è íåé-
ðîôèëàìåíòû, êîäèðóåìûå ãåíîì NEF3. Ñ áûñò-
ðûì îòâåòîì íà òèïè÷íûå íåéðîëåïòèêè àññîöèè-
ðîâàíû SNP-ïîëèìîðôèçìû rs1457266 (p=0,01) è
rs1379357 (p=0,006). 5 äðóãèõ SNP-ïîëèìîðôèçìîâ
NEF3 çíà÷èòåëüíî ÷àùå âñòðå÷àþòñÿ ó ïàöèåíòîâ,
äåìîíñòðèðóþùèõ áîëåå ðàííèé îòâåò (73).

Ïðè îöåíêå ñîñòîÿíèÿ ïàöèåíòîâ ñ ïåðâûì ýïè-
çîäîì øèçîôðåíèè ïî øêàëå PANSS îáíàðóæåíî,
÷òî, åñëè Taq IA ïîëèìîðôèçì DR

2
 íå îêàçûâàë

âëèÿíèÿ íà ðàííèé îòâåò íà íàçíà÷åíèå àòèïè÷íûõ
íåéðîëåïòèêîâ, òî âàðèàíòû ñåðèí(9)ãëèöèí â ñòðóê-
òóðå DR

3
 ñêàçûâàëèñü íà êóïèðîâàíèè íåãàòèâíîé

ñèìïòîìàòèêè. Â ïðîòèâîïîëîæíîñòü ýòîìó ïîëè-
ìîðôèçì ïðîìîòåðà ãåíà 5-HTR

2C
 èìåë îòíîøåíèå

ê ðåäóêöèè ïîçèòèâíîé, íî íå íåãàòèâíîé ñèìïòîìà-
òèêè (59).

Ïðè èçó÷åíèè çíà÷èìîñòè 5-HTR
2A

 äëÿ äåéñòâèÿ
íåéðîëåïòèêîâ, â îñíîâíîì èñïîëüçîâàëè êëîçàïèí,
îáëàäàþùèé âûðàæåííûì ñðîäñòâîì ê ñåðîòîíèíî-
âûì ðåöåïòîðàì. Îïóáëèêîâàíî íåñêîëüêî ñõîäíûõ
ïî äèçàéíó, îäíàêî, ïðîòèâîðå÷èâûõ èññëåäîâàíèé,
ñîâîêóïíûé àíàëèç êîòîðûõ ïîçâîëÿåò ñäåëàòü «íå-
ãàòèâíûé» âûâîä, òî åñòü ñâèäåòåëüñòâóþùèé î
íåçíà÷èìîñòè ãåíåòè÷åñêèõ âàðèàíòîâ ñòðóêòóðû
ðàññìàòðèâàåìîãî ãåíà äëÿ ôîðìèðîâàíèÿ îòâåòà íà
êëîçàïèí (43). Íå âûÿâëåíî âëèÿíèÿ èíûõ âîâëå÷åí-
íûõ â ñåðîòîíèíîâóþ ñèñòåìó ãåíîâ: 5-HTR

2C
, 5-

HTR
6
, 5-HTR

7
, è 5-ÍÒÒ. Âìåñòå ñ òåì, ïî ñðàâíå-

íèþ ñ òèìèí-öèòîçèí ãåòåðîçèãîòíûìè ó ïàöèåíòîâ,
ãîìîçèãîòíûõ ïî 102 ïîëîæåíèþ ãåíà 5-ÍÒR

2À
 (öè-

òîçèí-öèòîçèí, íî íå òèìèí-òèìèí), áûëè áîëåå âû-
ðàæåíû îáùèå õàðàêòåðèñòèêè ïñèõîòè÷åñêîãî ïðî-
öåññà, îñîáåííî íåãàòèâíàÿ (íî íå ïîçèòèâíàÿ) ñèì-
ïòîìàòèêà (34). Îíè ïðîÿâëÿëè áîëüøóþ
÷óâñòâèòåëüíîñòü ê äåéñòâèþ ðèñïåðèäîíà è îòëè-
÷àëèñü ïî êîëè÷åñòâó ïðåäøåñòâóþùèõ ãîñïèòàëè-
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çàöèé. Äâà ïîëèìîðôèçìà ãåíà 5-ÍÒR
2À

 òèìèí(102-
)öèòîçèí è ãóàíèí(-1438)àäåíèí ìîãóò âëèÿòü íà ïî-
äàâëåíèå ðèñïåðèäîíîì è îëàíçàïèíîì íåãàòèâíîé
ñèìïòîìàòèêè ó ïàöèåíòîâ ñ øèçîôðåíèåé, òîãäà êàê
ïîëèìîðôèçì òèìèí(267)öèòîçèí àññîöèèðîâàí ñ àí-
òèáðåäîâîé è àíòèãàëëþöèíàòîðíîé àêòèâíîñòüþ
ðèñïåðèäîíà (35).

Ïîìèìî ñåðîòîíèíîâûõ êëîçàïèí ñïîñîáåí âçà-
èìîäåéñòâîâàòü ïî àíòàãîíèñòè÷åñêîìó òèïó ñ äî-
ôàìèíîâûìè ðåöåïòîðàìè, â ÷àñòíîñòè DR

4
-òèïà.

Ïîêàçàíî, ÷òî ãåíåòè÷åñêèå âàðèàíòû 3-é öèòîïëàç-
ìàòè÷åñêîé ïåòëè ýòîãî ðåöåïòîðà çíà÷èìû äëÿ
ñðîäñòâà ê íåìó êëîçàïèíà (76). Îäíàêî ôàðìàêî-
ãåíåòè÷åñêèå ðåçóëüòàòû áûëè îòðèöàòåëüíûìè
(84), áîëåå òîãî, êëèíè÷åñêèå èñïûòàíèÿ ïîêàçàëè
íåýôôåêòèâíîñòü àíòàãîíèñòîâ DR

4
 â ëå÷åíèè øè-

çîôðåíèè (32).
Ïàöèåíòû ñ øèçîôðåíèåé (DSM-IV) ïîëó÷àëè

îëàíçàïèí â òèòðîâàííîé ôèêñèðîâàííîé äîçå 7,5–
20 ìã/ñóò â òå÷åíèå 6 íåäåëü, è èõ ñîñòîÿíèå îïðå-
äåëÿëè ñ ïîìîùüþ êðàòêîé øêàëû BPRS è øêàëû
íåãàòèâíûõ ñèìïòîìîâ SANS. Ðåçóëüòàòû âëèÿíèÿ
àíòèïñèõîòèêà ñîïîñòàâëÿëèñü ñ ãåíåòè÷åñêèìè
âàðèàíòàìè ìåòàáîòðîïíîãî ãëóòàìàòíîãî ðåöåïòî-
ðà GluR

m3
. Îòìå÷åíî íàëè÷èå 6 ïîëèìîðôèçìîâ

èçó÷àåìîãî ãåíà, êîòîðûå â ñîâîêóïíîñòè äèñêðè-
ìèíèðîâàëè ïàöèåíòîâ â îòíîøåíèè îòâåòà íà ïðå-
ïàðàò (ð<0,001). Íàèëó÷øóþ êîððåëÿöèþ ïðîäåìîí-
ñòðèðîâàë SNP-ïîëèìîðôèçì ëîêóñà rs274622: íî-
ñèòåëè ãîìîçèãîòíîãî ãàïëîòèïà öèòîçèí/öèòîçèí
äàâàëè óìåíüøåíèå ïî SANS íà 51%, òîãäà êàê
íàëè÷èå òèìèíà ïðèâîäèëî ê ñíèæåíèþ ïîêàçàòåëÿ
íà 21% (6).

Õîòÿ èç ïðåäñòàâëåííîãî ìàòåðèàëà ñëåäóåò, ÷òî
óðîâåíü çíàíèé î ôàðìàêîãåíåòèêå íåéðîëåïòèêîâ
çíà÷èòåëüíî íèæå ïî ñðàâíåíèþ ñ àíòèäåïðåññàí-
òàìè, ïåðñïåêòèâíûì ÿâëÿþòñÿ ïðîâîäÿùèåñÿ èñ-
ñëåäîâàíèÿ êîìïëåêñíîãî âçàèìîäåéñòâèÿ ðàçíûõ
ãåíåòè÷åñêèõ ìàðêåðîâ è èõ ðîëü â äåéñòâèè íåé-
ðîëåïòèêîâ.

Ôàðìàêîãåíåòèêà ïîáî÷íûõ ýôôåêòîâ
ïñèõîòðîïíûõ ñðåäñòâ

Âûøå ïðèâåäåíû ñâèäåòåëüñòâà î âëèÿíèè ïîëè-
ìîðôèçìà ïðîìîòåðà ãåíà 5-ÍÒÒ íà ýôôåêòèâíîñòü
àíòèäåïðåññàíòîâ, êîòîðîå áûëî óòî÷íåíî â áîëåå
ïîçäíåì èññëåäîâàíèè (50). Àâòîðû îöåíèâàëè ýô-
ôåêòèâíîñòü è ïåðåíîñèìîñòü ïàðîêñåòèíà è ìèðòà-
çàïèíà (8 íåä.) ó ïàöèåíòîâ ñ äåïðåññèåé ïîçäíåãî
âîçðàñòà (ñòàðøå 65 ëåò) áåç êîãíèòèâíûõ íàðóøå-
íèé. Êîðîòêàÿ S-àëëåëü îêàçûâàëà íåêîòîðîå íåãà-
òèâíîå âëèÿíèå íà ýôôåêòèâíîñòü ïàðîêñåòèíà, à
ýôôåêò ìèðòàçàïèíà íå çàâèñåë îò ýòîãî ãåíà. Âìå-
ñòå ñ òåì, âëèÿíèå êîðîòêîé àëëåëè íà ïîáî÷íûå
ýôôåêòû ïàðîêñåòèíà (íî íå ìèðòàçàïèíà) áûëî
÷ðåçâû÷àéíî ñèëüíûì, îíà âûçûâàëà çíà÷èòåëüíî
áîëüøèé îòêàç îò íåãî è ñíèæåíèå äîçû. Áîëåå òîãî,
S-àëëåëü àññîöèèðîâàíà ñ áîëüøèì ðèñêîì ðàçâèòèÿ
ìàíèàêàëüíûõ îñëîæíåíèé àíòèäåïðåññèâíîé òåðà-
ïèè ó áèïîëÿðíûõ ïàöèåíòîâ (44, 49).

Íåïåðåíîñèìîñòü àíòèäåïðåññàíòîâ ìîæåò áûòü
ñâÿçàíà íå òîëüêî ñ ôàðìàêîäèíàìè÷åñêèìè, íî è
ñ ôàðìàêîêèíåòè÷åñêèìè ïðè÷èíàìè, íàïðèìåð,
íàðóøåííûì ìåòàáîëèçìîì ïðåïàðàòîâ ÷åðåç ñè-
ñòåìó öèòîõðîìà P

450
2D6. Ýòè âîçìîæíîñòè áûëè

èññëåäîâàíû ãðóïïîé àâòîðîâ (51), êîòîðûå èçó-
÷àëè ãåíåòè÷åñêèå ïðè÷èíû îòêàçà îò ëå÷åíèÿ
ïàðîêñåòèíîì èëè ìèðòàçàïèíîì. Áûëî óñòàíîâ-
ëåíî, ÷òî ïðåêðàùåíèå ïðèåìà ïàðîêñåòèíà ñòðî-
ãî àññîöèèðîâàíî ñ ãîìîçèãîòíûì ñîñòîÿíèåì öè-
òîçèí-öèòîçèí â 102 ïîëîæåíèè ãåíà, êîäèðóþùåãî
5-ÍÒR

2À
, íî íå ñî ñòðóêòóðîé ìåòàáîëèçèðóþùåãî

ôåðìåíòà.
Áîëåå îáíàäåæèâàþùèå ðåçóëüòàòû ôàðìàêîêè-

íåòè÷åñêîãî ïëàíà ïîëó÷åíû ïðè èçó÷åíèè òðèöèê-
ëè÷åñêèõ àíòèäåïðåññàíòîâ. Â óñëîâèÿõ äèçàéíà
ñëåïîãî ïðîñïåêòèâíîãî èññëåäîâàíèÿ ïàöèåíòû,
íàõîäèâøèåñÿ ïîä ñòàöèîíàðíûì íàáëþäåíèåì â
ñâÿçè ñ äåïðåññèâíûìè ðàññòðîéñòâàìè ñðåäíåé
ñòåïåíè òÿæåñòè, ïîëó÷àëè àìèòðèïòèëèí äâàæäû
â äåíü â äîçå 75 ìã. Èõ ñîñòîÿíèå ìîíèòîðèðîâàëè
ïðè ïîìîùè øêàë HAM-D, GCI è øêàëû äëÿ îöåí-
êè ïîáî÷íûõ ýôôåêòîâ DOTES (Dosage Record and
Treatment Emergent Symptoms Scale); ïàðàëëåëüíî
îöåíèâàëè ãåíåòè÷åñêèå âàðèàíòû öèòîõðîìà Ð

450

ïîäòèïîâ CYP2D6 è CYP2C19 (72). Õîòÿ âûðàæåí-
íîñòü ðåãèñòðèðóåìûõ ïîáî÷íûõ ýôôåêòîâ íå êîð-
ðåëèðîâàëà ñ óðîâíåì àìèòðèïòèëèíà â êðîâè, îá-
ùèé ðèñê ôîðìèðîâàíèÿ ïîáî÷íûõ ýôôåêòîâ ó ïà-
öèåíòîâ-íîñèòåëåé äâóõ ôóíêöèîíàëüíî çíà÷èìûõ
àëëåëåé CYP2D6 îöåíèâàëñÿ âåëè÷èíîé 12% ïðî-
òèâ 81% â ãðóïïå ñðàâíåíèÿ (p=10-5). Áîëåå òîãî,
ïðè íàëè÷èè êîìáèíèðîâàííîãî ãàïëîòèïà, äîïîëíè-
òåëüíî âêëþ÷àþùåãî â ñåáÿ ôóíêöèîíàëüíûé âàðè-
àíò CYP2C19, ïîáî÷íûå ýôôåêòû âîîáùå íå ðåãè-
ñòðèðîâàëèñü.

Ïðè íàçíà÷åíèè àíòèïñèõîòèêîâ áûëà ïðîäåìîí-
ñòðèðîâàíà çíà÷èìîñòü ñòðóêòóðû DR

3
 (íî íå äðó-

ãèõ ìàêðîìîëåêóëÿðíûõ êîìïîíåíòîâ äîôàìèíîâîé
ñèñòåìû) äëÿ ðàçâèòèÿ ïîçäíåé äèñêèíåçèè. Ãåíå-
òè÷åñêèé âàðèàíò ðåöåïòîðà ñ çàìåíîé ñåðèíà-9 íà
ãëèöèí óâåëè÷èâàåò ðèñê ðàçâèòèÿ ýòîãî îñëîæíå-
íèÿ (40), ïðè ýòîì óñòàíîâëåíî, ÷òî «ãëèöèíîâàÿ»
àëëåëü ñ áîëüøèì ñðîäñòâîì ñâÿçûâàåò ëèãàíäû
ïî ñðàâíåíèþ ñ «ñåðèíîâîé». Ðèñê ðàçâèòèÿ ïî-
çäíåé äèñêèíåçèè åùå áîëüøå ïîâûøàåòñÿ, åñëè
ãëèöèí-ãëèöèíîâûé ãàïëîòèï D

3
-ðåöåïòîðà ñîñóùå-

ñòâóåò ñ ãàïëîòèïîì Ñ/Ñ öèòîõðîìà Ð
450

1À2 (4).
Ðèñê óâåëè÷åíèÿ ìàññû òåëà ïðè ïðèìåíåíèè

íåéðîëåïòèêîâ ìîæåò áûòü àññîöèèðîâàí ñ íàëè÷è-
åì öèòîçèíà âìåñòî òèìèíà â ïîçèöèè (–759) ïðî-
ìîòåðà ãåíà 5-HTR

2C
 (60). Âîçìîæíûé ìåõàíèçì

ñâÿçàí ñ áîëåå íèçêîé ïðîìîòåðíîé àêòèâíîñòüþ
öèòîçèíîâîé àëëåëè ñ ñîîòâåòñòâóþùèì óâåëè÷åíè-
åì óðîâíÿ öèðêóëèðóþùåãî àíîðåêñèãåííîãî ãîðìî-
íà ëåïòèíà. Îäíàêî ýòèì íå èñ÷åðïûâàþòñÿ âçàè-
ìîîòíîøåíèÿ ìåæäó íåéðîëåïòèêàìè è ìàññîé
òåëà, ïîñêîëüêó ýôôåêò ëåïòèíà îïîñðåäîâàí ãèïî-
òàëàìè÷åñêèìè íåéðîíàìè, ñîäåðæàùèìè íåéðîïåï-
òèä Y, íà êîòîðûå îêàçûâàþò íåïîñðåäñòâåííîå
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äåéñòâèå êëîçàïèí è îëàíçàïèí – ïðåïàðàòû ñ íàè-
áîëåå âûðàæåííîé ñïîñîáíîñòüþ âûçûâàòü óâåëè-
÷åíèå ìàññû (58).

Êàê ìîæíî âèäåòü èç ïðèâåäåííîãî ìàòåðèàëà,
õîòÿ â ëèòåðàòóðå ïðåäñòàâëåíî ñðàâíèòåëüíî íå-
áîëüøîå êîëè÷åñòâî ïóáëèêàöèé î ãåíåòè÷åñêèõ
ïðåäïîñûëêàõ ïîáî÷íûõ ýôôåêòîâ ïñèõîòðîïíûõ
ñðåäñòâ, íåêîòîðûå ðåçóëüòàòû ïðåäñòàâëÿþòñÿ
âåñüìà ïåðñïåêòèâíûìè.

Çàêëþ÷åíèå

Ôàðìàêîêèíåòè÷åñêèå è ôàðìàêîäèíàìè÷åñ-
êèå ãåíåòè÷åñêèå ìàðêåðû îòâåòà íà ïñèõîôàð-
ìàêîëîãè÷åñêèå ñðåäñòâà. Íà ñåãîäíÿøíèé äåíü
íàèáîëåå ðàñïðîñòðàíåííûì ñïîñîáîì îáúåêòèâè-
çàöèè êîíòðîëÿ ïñèõîôàðìàêîòåðàïèè îñòàåòñÿ ôàð-
ìàêîêèíåòè÷åñêèé ïîäõîä. Âî ìíîãèõ ïñèõèàòðè-
÷åñêèõ ó÷ðåæäåíèÿõ â ìèðå ëàáîðàòîðèÿ ôàðìàêî-
êèíåòèêè ÿâëÿåòñÿ èíòåãðèðîâàííîé ÷àñòüþ îáùåé
ñòðóêòóðû; â Ðîññèéñêîé Ôåäåðàöèè ýòî íàïðàâëå-
íèå íå ïðåäñòàâëÿåòñÿ àêòóàëüíûì íà ïðàêòèêå.
Èñêëþ÷åíèå â íàøåé ñòðàíå, âîçìîæíî, ñîñòàâëÿ-
åò îòñëåæèâàíèå óðîâíÿ ëèòèÿ, îñóùåñòâëÿåìîå â
áèîõèìè÷åñêèõ ïîäðàçäåëåíèÿõ ñ ïîìîùüþ îòíî-
ñèòåëüíî äåøåâîé ìåòîäèêè ïëàìåííîé ôîòîìåò-
ðèè. Â îñòàëüíûõ ñëó÷àÿõ, òðåáóþùèõ èñïîëüçîâà-
íèÿ äîðîãîñòîÿùèõ ïîäõîäîâ âûñîêîýôôåêòèâíîé
æèäêîñòíîé õðîìàòîãðàôèè è ìàññ-ñïåêòðîìåòðèè,
âîïðîñû êîððåêöèè äîçèðîâàíèÿ ïñèõîôàðìàêîëîãè-
÷åñêèõ ïðåïàðàòîâ ðåøàþòñÿ âðà÷îì-ïñèõèàòðîì
áåç íàëè÷èÿ îáúåêòèâíûõ äàííûõ íà îñíîâàíèè
äîñòàòî÷íî ñóáúåêòèâíûõ êðèòåðèåâ.

Ïîíÿòíî, ÷òî îòñóòñòâèå ôàðìàêîêèíåòè÷åñêîãî
íàïðàâëåíèÿ äåÿòåëüíîñòè â ïñèõèàòðè÷åñêèõ ëå-
÷åáíèöàõ ñóùåñòâåííûì îáðàçîì çàòðóäíÿåò èõ
ðàáîòó, íî, âìåñòå ñ òåì, íå ñòîèò äðàìàòèçèðîâàòü
ñèòóàöèþ, êîòîðàÿ âûãëÿäèò íå ñòîëü ïðîñòîé â
ñâåòå ïîñëåäíèõ íàó÷íûõ äàííûõ ìîëåêóëÿðíî-ãå-
íåòè÷åñêîãî ïëàíà. Íå ñëåäóåò çàáûâàòü ïðèíöèïè-
àëüíîãî ïîëîæåíèÿ, ÷òî ðåçóëüòàòû ôàðìàêîêèíåòè-
÷åñêèõ îïðåäåëåíèé îòíîñÿòñÿ ê ðàçðÿäó ïðåäèêòî-
ðîâ è âàæíû êëèíèöèñòó â êà÷åñòâå îïîðû äëÿ
âûðàáîòêè ïðîäîëæåíèÿ òàêòèêè ëå÷åáíîãî ïðîöåñ-
ñà. Ïðè ýòîì èõ öåííîñòü êàê êðèòåðèåâ âûáîðà
èñõîäíîãî ëå÷åíèÿ ïðåäñòàâëÿåòñÿ íåçíà÷èòåëüíîé.

Òåì íå ìåíåå, ñ òåîðåòè÷åñêèõ ïîçèöèé ÿñíî, ÷òî
èíäèâèäóàëüíûå ðàçëè÷èÿ â ôàðìàêîêèíåòèêå ïñèõî-
ôàðìàêîëîãè÷åñêèõ ïðåïàðàòîâ ÿâëÿþòñÿ ñëåäñòâè-
åì âàðèàöèé ãåíåòè÷åñêîãî ìàòåðèàëà, îòâå÷àþùå-
ãî çà ñèíòåç ôåðìåíòîâ, êîòîðûå ïðèíèìàþò ó÷àñ-
òèå â îáìåíå ñîîòâåòñòâóþùèõ ñóáñòàíöèé. Ýòîìó
èìååòñÿ ýêñïåðèìåíòàëüíîå ïîäòâåðæäåíèå, íàïðè-
ìåð, ïðè ïîïóëÿöèîííîì èññëåäîâàíèè ñîîòíîøåíèÿ
óðîâíåé â ïëàçìå êðîâè ãàëîïåðèäîëà è åãî âîññòà-
íîâëåííîãî ìåòàáîëèòà âûÿâëÿåòñÿ áèìîäàëüíîå
ðàñïðåäåëåíèå (70). Ïîäîáíûå ðåçóëüòàòû, êàê ìè-
íèìóì, ïîäðàçóìåâàþò íàëè÷èå ìåòàáîëèçèðóþùåé
ñèñòåìû, ñóùåñòâóþùåé â äâóõ ãåíåòè÷åñêèõ âàðè-
àíòàõ è ðàáîòàþùåé ñ ñóùåñòâåííî ðàçëè÷àþùåé-
ñÿ àêòèâíîñòüþ. Â äåéñòâèòåëüíîñòè êîëè÷åñòâî

ôåðìåíòîâ, ïðèíèìàþùèõ ó÷àñòèå â ìåòàáîëèçìå
îòäåëüíûõ êñåíîáèîòèêîâ, çíà÷èòåëüíî áîëüøå åäè-
íèöû, áîëåå òîãî, íåêîòîðûå ýíçèìàòè÷åñêèå ðåàê-
öèè èìåþò îáðàòèìûé õàðàêòåð, à ôåðìåíòû ñïîñîá-
íû êàòàëèçèðîâàòü êàê ïðÿìîé, òàê è îáðàòíûé ïðî-
öåññû (33). Ýòè îáñòîÿòåëüñòâà çàòðóäíÿþò
ïîíèìàíèå, òðàêòîâêó è ïðàêòè÷åñêîå èñïîëüçîâàíèå
ðåçóëüòàòîâ ôàðìàêîêèíåòè÷åñêîãî àíàëèçà.

Âûøå ïðåäñòàâëåíû ñâåäåíèÿ îá àññîöèàöèè ãå-
íåòè÷åñêèõ âàðèàíòîâ çàèíòåðåñîâàííûõ öèòîõðîìîâ
ñ öèðêóëèðóþùåé êîíöåíòðàöèåé ïñèõîôàðìàêîëîãè-
÷åñêè àêòèâíûõ âåùåñòâ, ïðè ýòîì èõ óðîâåíü íå
êîððåëèðóåò ñ òåðàïåâòè÷åñêîé ýôôåêòèâíîñòüþ.
Ñíèæåíèå èíòåðåñà èññëåäîâàòåëåé ê ïîèñêó ôàð-
ìàêîêèíåòè÷åñêèõ ìàðêåðîâ îòâåòà íà ïñèõîôàðìà-
êîëîãè÷åñêîå âîçäåéñòâèå ïîä÷åðêèâàåòñÿ òåì, ÷òî
â íàó÷íîé ïå÷àòè ñîîòâåòñòâóþùèå ðàííèå ïóáëè-
êàöèè èìåëè îòíîøåíèå ê òðàäèöèîííûì ïðåïàðà-
òàì, â òî âðåìÿ êàê íîâûå ðàáîòû îá «àòèïè÷íûõ»
ëåêàðñòâåííûõ ñðåäñòâàõ ïðàêòè÷åñêè îòñóòñòâó-
þò (12). Âñå ýòî ïîçâîëÿåò ïîäòâåðäèòü èçâåñòíîå
ïðåäïîëîæåíèå î òîì, ÷òî ðàçëè÷èÿ â ôàðìàêîêè-
íåòèêå íå ìîãóò îáúÿñíèòü ðàçëè÷èé â îòâåòå íà
ïñèõîôàðìàêîòåðàïèþ, íåîáõîäèìî ïðèâëåêàòü ôàð-
ìàêîäèíàìè÷åñêèå äàííûå (42).

Èçâåñòíûå ê ñåãîäíÿøíåìó äíþ ðåçóëüòàòû, â
òîì ÷èñëå îïèñàííûå â íàñòîÿùåì îáçîðå, ñâèäå-
òåëüñòâóþò, ÷òî ïîëèìîðôèçìû ãåíîâ, êîäèðóþùèõ
ìèøåíè äëÿ ñîîòâåòñòâóþùèõ ïñèõîôàðìàêîëîãè-
÷åñêèõ ïðåïàðàòîâ, ÿâëÿþòñÿ áîëåå èëè ìåíåå íà-
äåæíûìè ïðåäèêòîðàìè îòâåòà íà íèõ. Â ðÿäå ñëó-
÷àåâ âîçìîæíî ïîâûñèòü íàäåæíîñòü ïðîãíîçà, èñ-
ïîëüçóÿ êîìáèíàöèè ìàðêåðîâ.

Îñòàåòñÿ íå ñîâñåì ÿñíûì âîïðîñ î ðåàëèçàöèè
ãåíåòè÷åñêèõ ðàçëè÷èé. Èç ïðèâåäåííîãî òåêñòà
ñëåäóåò, ÷òî âî ìíîãèõ ñëó÷àÿõ óñòàíîâëåííûå ìàð-
êåðû íå ñâÿçàíû ñ êîäèðóþùèìè îáëàñòÿìè ãåíîâ
è, ñîîòâåòñòâåííî, íå èìåþò îòðàæåíèÿ â ñòðóêòó-
ðå è ôóíêöèîíàëüíîì êà÷åñòâå ìèøåíåé. Áèîõèìè-
÷åñêèå èññëåäîâàíèÿ âûÿâèëè äîñòàòî÷íî ñëîæíóþ
ïîñëåäîâàòåëüíîñòü ïðîöåññîâ, âàðüèðóþùèõ âñëåä-
ñòâèå ãåíåòè÷åñêèõ ðàçëè÷èé. Íàïðèìåð, äëÿ ëîêó-
ñà SLC6A4 ïðîìîòåðà ãåíà 5-ÍÒÒ îïèñàíî íå ìå-
íåå 27 ïîëèìîðôèçìîâ íà ïðîòÿæåíèè ó÷àñòêà â 712
òûñÿ÷ ïàð îñíîâàíèé (31). Îäèí èç íèõ (rs25531),
ïðîÿâëÿþùèé àññîöèàöèþ ñ îòâåòîì íà ÑÈÎÇÑ,
èçìåíÿåò ñâÿçûâàíèå íóêëåàðíûõ ýêñòðàêòîâ ñ ïîñ-
ëåäîâàòåëüíîñòüþ, âçàèìîäåéñòâóþùåé ñ àêòèâè-
ðóþùèì òðàíñêðèïöèîííûì ôàêòîðîì 2, êîòîðûé
ïðåäñòàâëÿåò ñîáîé êðèòè÷åñêóþ òî÷êó â ðåãóëÿ-
öèè ýêñïðåññèè ãåíîâ â íåðâíîé òêàíè. Íå âäàâà-
ÿñü â äàëüíåéøèé àíàëèç, ëåæàùèé çà ïðåäåëàìè
çàäà÷ íàñòîÿùåé ïóáëèêàöèè, òåì íå ìåíåå, ìîæ-
íî ïîñòóëèðîâàòü, ÷òî ãåíåòè÷åñêèå âàðèàöèè ìè-
øåíåé ïñèõîôàðìàêîëîãè÷åñêèõ ñðåäñòâ îáåñïå÷è-
âàþò ðàçëè÷èÿ â ñêîðîñòè ïðîöåññîâ, íà÷èíàþùèõ-
ñÿ ñ òðàíñêðèïöèè ñîîòâåòñòâóþùèõ íóêëåîòèäíûõ
ïîñëåäîâàòåëüíîñòåé, è, â êîíå÷íîì ñ÷åòå, ðàçëè-
÷èÿ â óðîâíå àäàïòàöèè íåðâíîé òêàíè ê âîçìóùà-
þùèì ëåêàðñòâåííûì âîçäåéñòâèÿì.
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Ãåíåòè÷åñêèå ìàðêåðû îòâåòà íà êðàòêîâðå-
ìåííîå ââåäåíèå ïðåïàðàòîâ è èñõîäû ïñèõî-
ôàðìàêîòåðàïèè. Îáùèé ïðîìåæóòî÷íûé âûâîä,
êîòîðûé ìîæíî ñäåëàòü èç ñîïîñòàâëåíèÿ èññëåäî-
âàíèé, îïðåäåëÿâøèõ ãåíåòè÷åñêèå äåòåðìèíàíòû
áûñòðîãî è îòñòàâëåííîãî îòâåòà íà ïñèõîôàðìà-
êîëîãè÷åñêèå ïðåïàðàòû, çàêëþ÷àåòñÿ â êà÷åñòâåí-
íîé èäåíòè÷íîñòè íàéäåííûõ ïðåäèêòîðîâ. Ïðè ýòîì
êîëè÷åñòâåííàÿ õàðàêòåðèñòèêà àññîöèàöèè ìîæåò
áûòü ðàçëè÷íîé è çàâèñåòü íå òîëüêî îò äëèòåëü-
íîñòè âîçäåéñòâèÿ, íî è êîíêðåòíîãî ëåêàðñòâåííîãî
ñðåäñòâà.

Ìàòåìàòè÷åñêè âûÿâëÿåìûé óðîâåíü ñâÿçè ãå-
íåòè÷åñêèõ âàðèàíòîâ ñ îòâåòîì íà õðîíè÷åñêîå ïî-
ñòóïëåíèå â îðãàíèçì ïðåïàðàòà çàâèñèò îò èíòèì-
íûõ ïðîöåññîâ ôîðìèðîâàíèÿ ôóíêöèîíàëüíîé ïëà-
ñòè÷íîñòè êëåòîê (9), õîòÿ çäåñü òàêæå
íàáëþäàåòñÿ íåêîòîðîå îòñóòñòâèå ÿñíîñòè. Ñëå-
äîâàëî áû îæèäàòü, íàïðèìåð, ÷òî àäàïòàöèÿ ê
äëèòåëüíîìó èíãèáèðîâàíèþ 5-ÍÒÒ ìîæåò îòðà-
æàòüñÿ íà ïîâûøåíèè àêòèâíîñòè ïåðåíîñ÷èêà,
îäíàêî, ýòî íå òàê. Ïðè íàçíà÷åíèè ïàðîêñåòèíà â
òå÷åíèå 8 íåäåëü îòìå÷àåòñÿ ñóùåñòâåííîå ñíèæå-
íèå óðîâíÿ 5-ÍÒÒ-ìÐÍÊ (23), êîòîðîå íå ìîæåò
áûòü îáúÿñíåíî ñ îáùåáèîëîãè÷åñêèõ ïîçèöèé ãî-
ìåîñòàçà è ðåàëèçàöèè îòðèöàòåëüíûõ îáðàòíûõ
ñâÿçåé. Âîçìîæíî, ýòîò ïàðàäîêñ èìååò êàæóùèé-
ñÿ õàðàêòåð è áóäåò íèâåëèðîâàí ïðè îáíàðóæåíèè
àäåêâàòíîé áèîõèìè÷åñêîé ðåàêöèè, ñëóæàùåé ïóñ-
êîâûì çâåíîì àäàïòàöèè. Òàê èëè èíà÷å, îòñóòñòâèå
òåîðåòè÷åñêîãî îáîñíîâàíèÿ íå ÿâëÿåòñÿ ïðåïÿò-
ñòâèåì äëÿ âîçìîæíîñòè ïðàêòè÷åñêîãî èñïîëüçî-
âàíèÿ èçâåñòíûõ è áóäóùèõ ãåíåòè÷åñêèõ ìàðêåðîâ
îòâåòà íà äëèòåëüíóþ ýêñïîçèöèþ ñðåäñòâàìè ïñè-
õîôàðìàêîëîãèè.

Çíà÷åíèå ìàðêåðîâ íåïðÿìûõ ìèøåíåé äëÿ ïî-
íèìàíèÿ ïàòîãåíåòè÷åñêîé ñåìàíòèêè íå âñåãäà
î÷åâèäíî, õîòÿ ýòî îáñòîÿòåëüñòâî íå ñíèæàåò èõ
ïðîãíîñòè÷åñêîé öåííîñòè. Âûøå óêàçàíî íà àñ-
ñîöèàöèþ ïîëèìîðôèçìà BDNF ñ îòâåòîì íà öè-
òàëîïðàì. Íà ïðèìåðå ýòîãî ôàêòîðà âèäíà íåïîë-
íàÿ êàðòèíà ñîâðåìåííûõ ïðåäñòàâëåíèé î ïàòîãå-
íåçå ïñèõè÷åñêîé ïàòîëîãèè è ôàðìàêîäèíàìèêå
àíòèäåïðåññàíòîâ, êîòîðàÿ, íåñîìíåííî, áóäåò óñ-
ëîæíÿòüñÿ ïî ìåðå íàêîïëåíèÿ íîâûõ äàííûõ. Óæå
ñåãîäíÿ èçâåñòíî, ÷òî ïðè íàçíà÷åíèè ôëóîêñåòèíà
íàáëþäàåòñÿ óâåëè÷åíèå îáðàçîâàíèÿ ìÐÍÊ äëÿ

BDNF â ðÿäå äîôàìèíåðãè÷åñêèõ îáëàñòåé ãîëîâ-
íîãî ìîçãà, èìåþùèõ îòíîøåíèå ê ìåçîêîðòèêîëèì-
áè÷åñêîé ñèñòåìå (48). Âåðîÿòíî, ýòè äàííûå îïè-
ñûâàþò ìåõàíèçì, ïî êîòîðîìó ìîæåò ïðîèñõîäèòü
íîðìàëèçàöèÿ ôóíêöèîíèðîâàíèÿ äîôàìèíîâîé ñè-
ñòåìû, íàðóøåííîãî ó ïàöèåíòîâ ñ äåïðåññèåé, ïîä
äåéñòâèåì àíòèäåïðåññàíòîâ. Óñèëåíèå òðàíñêðèï-
öèè ãåíà BDNF íå ñïåöèôè÷íî ïî îòíîøåíèþ ê
ÑÈÎÇÑ, ïîñêîëüêó ñõîäíûå èçìåíåíèÿ íàáëþäàþò-
ñÿ ïðè èñïîëüçîâàíèè òðèöèêëè÷åñêèõ ñîåäèíåíèé
(61).

Ðåçóëüòàòû ïî âûÿâëåíèþ ãåíåòè÷åñêèõ ìàðêå-
ðîâ îòâåòà íà ïñèõîôàðìàêîëîãè÷åñêèå ïðåïàðàòû
çà ïðåäåëàìè ñèñòåì-ìèøåíåé ñïîñîáñòâóþò ðàç-
âèòèþ ïàòîãåíåòè÷åñêèõ ïðåäñòàâëåíèé î ïñèõè÷åñ-
êèõ áîëåçíÿõ è íå ìîãóò èñêëþ÷àòüñÿ ïðè ïðîâåäå-
íèè ìîëåêóëÿðíî-ãåíåòè÷åñêîãî ïðîãíîçèðîâàíèÿ.

Ìàðêåðû ïîáî÷íûõ ýôôåêòîâ ïñèõîôàðìàêî-
ëîãè÷åñêèõ ïðåïàðàòîâ. Â îòëè÷èå îò îöåíêè ýô-
ôåêòèâíîñòè ïñèõîôàðìàêîòåðàïèè, ãäå ïîêàçàíà çíà-
÷èìîñòü èñêëþ÷èòåëüíî ôàðìàêîäèíàìè÷åñêèõ ãå-
íåòè÷åñêèõ ïîêàçàòåëåé, ïðè ïðîãíîçå áåçîïàñíîñòè
ëåêàðñòâåííûõ ñðåäñòâ óñòàíîâëåíû è ôàðìàêîêè-
íåòè÷åñêèå ïðåäèêòîðû. Õîòÿ ðåçóëüòàòû èìåþò
äîñòàòî÷íî ðàñïëûâ÷àòûé õàðàêòåð âñëåäñòâèå êàê
íåäîñòàòî÷íîñòè îáúåìà ïðîâåäåííûõ èññëåäîâà-
íèé, òàê è áîëüøîãî êîëè÷åñòâà ðàçíîîáðàçíûõ ïî-
áî÷íûõ ýôôåêòîâ, îíè îáëàäàþò ñóùåñòâåííîé
ïðàêòè÷åñêîé öåííîñòüþ. Åå îáîñíîâûâàåò íå òîëü-
êî ÷åòêàÿ äåòåðìèíàöèÿ íåêîòîðûõ ìàðêåðîâ, íî è
îáñòîÿòåëüñòâî, ÷òî ïðèâåäåííûå äàííûå î âîç-
ìîæíîñòè òî÷íîé äèñêðèìèíàöèè ãðóïïû ïàöèåíòîâ
ñ ìèíèìèçèðîâàííûì ðèñêîì ôîðìèðîâàíèÿ ïîáî÷-
íûõ ýôôåêòîâ ê òðèöèêëè÷åñêèì àíòèäåïðåññàíòàì
íà îñíîâàíèè îïðåäåëåíèÿ êîìáèíèðîâàííîãî ãàïëî-
òèïà öèòîõðîìîâ ïîçâîëÿþò ñóùåñòâåííî ñíèçèòü
ñòîèìîñòü ëå÷åíèÿ.

Ñîâðåìåííûé óðîâåíü ðàçâèòèÿ ôàðìàêîãåíåòè-
êè äàåò âîçìîæíîñòü èñïîëüçîâàíèÿ ïîëó÷åííûõ
ðåçóëüòàòîâ â ïðàêòè÷åñêîé äåÿòåëüíîñòè ïñèõè-
àòðè÷åñêèõ ó÷ðåæäåíèé äëÿ ðàçðàáîòêè èíäèâè-
äóàëèçèðîâàííîé ëå÷åáíîé òàêòèêè ïðèìåíåíèÿ
ïñèõîôàðìàêîëîãè÷åñêîé êîððåêöèè îñíîâíûõ
ïñèõè÷åñêèõ íàðóøåíèé. Íåò ñîìíåíèÿ â òîì, ÷òî
äàëüíåéøåå íàêîïëåíèå ôàêòè÷åñêîãî ìàòåðèàëà
óâåëè÷èò çíà÷èìîñòü è ïðîãíîñòè÷åñêóþ öåííîñòü
ãåíåòè÷åñêèõ ìàðêåðîâ.

ËÈÒÅÐÀÒÓÐÀ

1. Angst J. Antidepressiver effect und genetische faktoren //
Arzneimittelforschung.– 1964. – Vol. 14, June Suppl. – P. 496–500.

2. Arias B., Catalan R., Gasto C. et al. 5-HTTLPR polymorphism of
the serotonin transporter gene predicts non-remission in major depression
patients treated with citalopram in a 12-weeks follow up study // J. Clin.
Psychopharmacol. – 2003. – Vol. 23, N 6. – P. 563–567.

3. Arias B., Catalan R., Gasto C. et al. Evidence for a combined
genetic effect of the 5-HT(1A) receptor and serotonin transporter genes
in the clinical outcome of major depressive patients treated with
citalopram // J. Psychopharmacol. – 2005. – Vol. 19, N 2. – P. 166–172.

4. Basile V.S., Ozdemir V., Masellis M. et al. A functional
polymorphism of the cytochrome P450 1A2 (CYP1A2) gene: association
with tardive dyskinesia in schizophrenia // Mol. Psychiatry. – 2000. –
Vol. 5. – P. 410–417.

5. Benedetti F., Serretti A., Pontiggia A. et al. Long-term response
to lithium salts in bipolar illness is influenced by the glycogen synthase
kinase 3-beta -50 T/C SNP // Neurosci. Lett. – 2005. – Vol. 7, N 376. –
P. 51–55.

6. Bishop J.R., Ellingrod V.L., Moline J., Miller D. Association
between the polymorphic GRM3 gene and negative symptom
improvement during olanzapine treatment // Schizophr. Res. – 2005. –
Vol. 77, N 2–3. – P. 253–260.

7. Borsotto M., Cavarec L., Bouillot M. et al. PP2A-Bgamma subunit
and KCNQ2 K(+) channels in bipolar disorder // Pharmacogenomics J.
– 2006. – PMID 16733521.

8. Cavazzoni P., Alda M., Turecki G. et al. Lithium-responsive
affective disorders: no association with the tyrosine hydroxylase gene //
Psychiatry Res. – 1996. – Vol. 64, N 2. – P. 91–96.



97

9. Celine F., Ouissame M.F., Nasser H. Long-term adaptive changes
induced by serotonergic antidepressant drugs // Expert Rev. Neurother.
– 2006. – Vol. 6, N 2. – P. 235–245.

10.Choi M.J., Kang R.H., Ham B.J. et al. Serotonin receptor 2A gene
polymorphism (-1438A/G) and short-term treatment response to
citalopram // Neuropsychobiology. – 2005. – Vol. 52, N 3. – P. 155–162.

11. Choi M.J., Kang R.H., Lim S.W. et al. Brain-derived neurotrophic
factor gene polymorphism (Val66Met) and citalopram response in major
depressive disorder // Brain Res. – 2006.– Sep 14.

12.Dahl M.L. Cytochrome p450 phenotyping/genotyping in patients
receiving antipsychotics: useful aid to prescribing? // Clin. Pharmacokinet.
– 2002. – Vol. 41, N 7. – P. 453–470.

13.Dalen P., Dahl M.L., Ruiz M.L. et al. 10-Hydroxylation of
nortriptyline in white persons with 0, 1, 2, 3, and 13 functional CYP2D6
genes // Clin. Pharmacol. Ther. – 1998. – Vol. 63. – P. 444–452.

14.DeLisi L.E., Dauphinais D. Neuroleptic responsiveness in siblings
concordant for schizophrenia (letter) // Arch. Gen. Psychiatry. – 1989. –
Vol. 46. – P. 477.

15.Dimitrova A., Milanova V., Krastev S. et al. Association study of
myo-inositol monophosphatase 2 (IMPA2) polymorphisms with bipolar
affective disorder and response to lithium treatment // Pharmacogenomics
J. – 2005. – Vol. 5, N 1. – P. 35–41.

16.Dmitrzak-Weglarz M., Rybakowski J.K., Suwalska A. et al.
Association studies of 5-HT2A and 5-HT2C serotonin receptor gene
polymorphisms with prophylactic lithium response in bipolar patients //
Pharmacol. Rep. – 2005. – Vol. 57, N 6. – P. 761–765.

17.Dotoli D., Spagnolo C., Bongiorno F. et al. Relapse during a 6-
month continuation treatment with fluvoxamine in an Italian population:
the role of clinical, psychosocial and genetic variables // Prog.
Neuropsychopharmacol. Biol. Psychiatry. – 2006. – Vol. 30, N 3. – P.
442–448.

18.Durham L.K., Webb S.M., Milos P.M. et al. The serotonin
transporter polymorphism, 5HTTLPR, is associated with a faster response
time to sertraline in an elderly population with major depressive disorder
// Psychopharmacology (Berl). – 2004. – Vol. 174, N 4. – P. 525–529.

19.Franchini L., Serretti A., Gasperini M., Smeraldi E. Familial
concordance of fluvoxamine response as a tool for differentiating mood
disorder pedigrees // J. Psychiatr. Res. – 1998. – Vol. 32. – P. 255–259.

20.Fukuda T., Yamamoto I., Nishida Y. et al. Effect of the
CYP2D6*10 genotype on venlafaxine pharmacokinetics in healthy adult
volunteers // Br. J. Clin. Pharmacol. – 1999. – Vol. 47. – P. 450–453.

21.Ham B.J., Lee B.C., Paik J.W. et al. Association between the
tryptophan hydroxylase-1 gene A218C polymorphism and citalopram
antidepressant response in a Korean population // Prog.
Neuropsychopharmacol. Biol. Psychiatry. – 2006. – Sep 13.

22.Ham B.J., Lee M.S., Lee H.J. et al. No association between the
tryptophan hydroxylase gene polymorphism and major depressive
disorders and antidepressant response in a Korean population // Psychiatr.
Genet. – 2005. – Vol. 15, N 4. – P. 299–301.

23. Iga J., Ueno S., Yamauchi K. et al. Serotonin transporter mRNA
expression in peripheral leukocytes of patients with major depression
before and after treatment with paroxetine // Neurosci. Lett. – 2005. –
Vol. 389, N 1. – P. 12–16.

24. Ikeda A., Kato T. Biological predictors of lithium response in
bipolar disorder // Psychiatry Clin. Neurosci. – 2003. – Vol. 57, N 3. –
P. 243–250.

25. Ito K., Yoshida K., Sato K. et al. A variable number of tandem
repeats in the serotonin transporter gene does not affect the antidepressant
response to fluvoxamine // Psychiatry Res. – 2002. – Vol. 111, N 2–3. –
P. 235–239.

26. Jamison K.R. Stigma of manic depression: a psychologist’s view
// Lancet. – 1998. – Vol. 352. – P. 1053.

27.Kane J.M. Pharmacological treatment of schizophrenia // Biol.
Psychiatry. – 1999. – Vol. 46. – P. 396–1408.

28.Kaplan H.I., Sadock B.J., Grebb J.A. Kaplan and Sadock’s
Synopsis of Psychiatry: Behavioral Sciences and Clinical Psychiatry, 7th
ed. – Baltimore: Williams & Wilkins, 1994.

29.Kato M., Ikenaga Y., Wakeno M. et al. Controlled clinical
comparison of paroxetine and fluvoxamine considering the serotonin
transporter promoter polymorphism // Int. Clin. Psychopharmacol. – 2005.
– Vol. 20, N 3. – P. 151–156.

30.Kim D.K., Lim S.W., Lee S. et al. Serotonin transporter gene
polymorphism and antidepressant response // Neuroreport. – 2000. – Vol.
11. – P. 215–219.

31.Kraft J.B., Slager S.L., McGrath P.J., Hamilton S.P. Sequence
analysis of the serotonin transporter and associations with antidepressant
response // Biol. Psychiatry. – 2005. – Vol. 58, N 5. – P. 374–381.

32.Kramer M.S., Last B., Getson A. et al. The effects of a selective
D4 dopamine receptor antagonist (L-745,870) in acutely psychotic
inpatients with schizophrenia // Arch. Gen. Psychiatry. – 1997. – Vol. 54.
– P. 567–572.

33.Kudo S., Ishizaki T. Pharmacokinetics of haloperidol: an update
// Clin. Pharmacokinet. – 1999. – Vol. 37, N 6. – P. 435–456.

34.Lane H.Y., Chang Y.C., Chiu C.C. et al. Association of risperidone
treatment response with a polymorphism in the 5-HT

2A receptor gene //
Am. J. Psychiatry. – 2002. – Vol. 159. – P. 1593–1595.

35.Lane H.Y., Lee C.C., Liu Y.C., Chang W.H. Pharmacogenetic
studies of response to risperidone and other newer atypical antipsychotics
// Pharmacogenomics. – 2005. – Vol. 6, N 2. – P. 139–149.

36.Lee M.S., Lee H.Y., Lee H.J., Ryu S.H. Serotonin transporter
promoter gene polymorphism and long-term outcome of antidepressant
treatment // Psychiatr. Genet. – 2004. – Vol. 14, N 2. – P. 111–115.

37.Lee S.H., Lee K.J., Lee H.J. et al. Association between the 5-HT6
receptor C267T polymorphism and response to antidepressant treatment
in major depressive disorder // Psychiatry Clin. Neurosci. – 2005. – Vol.
59, N 2. – P. 140–145.

38.Lemonde S., Du L., Bakish D. et al. Association of the C(-1019)G
5-HT1A functional promoter polymorphism with antidepressant response
// Int. J. Neuropsychopharmacol. – 2004. – Vol. 7, N 4. – P. 501–506.

39.Lencz T., Robinson D.G., Xu K. et al. DRD2 promoter region
variation as a predictor of sustained response to antipsychotic medication
in first-episode schizophrenia patients // Am. J. Psychiatry. – 2006. – Vol.
163, N 3. – P. 529–531.

40.Lerer B., Segman R.H., Fangerau H. et al. Pharmacogenetics of
tardive dyskinesia. Combined analysis of 780 patients supports association
with dopamine D3 receptor gene Ser9Gly polymorphism //
Neuropsychopharmacol. – 2002. – Vol. 27. – P. 105–119.

41.Licinio J., O’Kirwan F., Irizarry K. et al. Association of a
corticotropin-releasing hormone receptor 1 haplotype and antidepressant
treatment response in Mexican-Americans // Mol. Psychiatry. – 2004. –
Vol. 9, N 12. – P. 1075–1082.

42.Lin K.M., Poland R.E., Smith M.W. et al. Pharmacokinetic and
other related factors affecting psychotropic responses in Asians //
Psychopharmacol. Bull. – 1991. – Vol. 27, N 4. – P. 427–439.

43.Malhotra A.K., Murphy G.M., Kennedy J.L. Pharmacogenetics of
psychotropic drug response // Am. J. Psychiatry. – 2004. – Vol. 161. – P.
780–796.

44.Masoliver E., Menoyo A., Perez V. et al. Serotonin transporter
linked promoter (polymorphism) in the serotonin transporter gene may
be associated with antidepressant-induced mania in bipolar disorder //
Psychiatr. Genet. – 2006. – Vol. 16, N 1. – P. 25–29.

45.Mata I., Arranz M.J., Lai T. et al. The serotonergic system
influences individual’s response to risperidone // Am. J. Med. Genet. –
2002. – Vol. 114. – P. 728.

46.McGuffin P., Southwick L. Fifty years of the double helix and its
impact on psychiatry // Aust. NZ J. Psychiatry. – 2003. – Vol. 37, N 6. –
P. 657–661.

47.McMahon F.J., Buervenich S., Charney D. et al. Variation in the
gene encoding the serotonin 2A receptor is associated with outcome of
antidepressant treatment // Am. J. Hum. Genet. – 2006. – Vol. 78, N 5. –
P. 804–814.

48.Molteni R., Calabrese F., Bedogni F. et al. Chronic treatment with
fluoxetine up-regulates cellular BDNF mRNA expression in rat
dopaminergic regions // Int. J. Neuropsychopharmacol. – 2006. – Vol. 9,
N 3. – P. 307–317.

49.Mundo E., Walker M., Cate T. et al. The role of serotonin
transporter protein gene in antidepressant-induced mania in bipolar
disorder // Arch. Gen. Psychiatry. – 2001. – Vol. 58. – P. 539–544.

50.Murphy G.M.Jr., Hollander S.B., Rodrigues H.E. et al. Effects of
the serotonin transporter gene promoter polymorphism on mirtazapine and
paroxetine efficacy and adverse events in geriatric major depression //
Arch. Gen. Psychiatry. – 2004. – Vol. 61, N 11. – P. 1163–1169.

51.Murphy G.M., Kremer C., Rodrigues H.E., Schatzberg A.F.
Pharmacogenetics of antidepressant medication intolerance // Am. J.
Psychiatry. – 2003. – Vol. 160. – P. 1830–1835.

52. Ng C.H., Easteal S., Tan S. et al. Serotonin transporter polymorphisms
and clinical response to sertraline across ethnicities // Prog.
Neuropsychopharmacol. Biol. Psychiatry. – 2006. – Vol. 30, N 5. – P. 953–957.

53.Nishiguchi N., Breen G., Russ C. et al. Association analysis of the
glycogen synthase kinase-3beta gene in bipolar disorder // Neurosci. Lett.
– 2006. – Vol. 394, N 3. – P. 243–245.

54.O’Reilly R.L., Bogue L., Singh S.M. Pharmacogenetic response
to antidepressants in a multi-case family with affective disorder // Biol.
Psychiatry. – 1994. – Vol. 36. – P. 467–471.

55.Parsey R.V., Olvet D.M., Oquendo M.A. et al. Higher 5-HT1A
receptor binding potential during a major depressive episode predicts poor
treatment response: preliminary data from a naturalistic study //
Neuropsychopharmacology. – 2006. – Vol. 31, N 8. – P. 1745–1749.

56.Pollock B.G., Ferrell R.E., Mulsant B.H. et al. Allelic variation in
the serotonin transporter promoter affects onset of paroxetine treatment
response in late-life depression // Neuropsychopharmacol. – 2000. – Vol.
23. – P. 587–590.



98

57.Rausch J.L., Johnson M.E., Fei Y.J. et al. Initial conditions of
serotonin transporter kinetics and genotype: influence on SSRI treatment
trial outcome // Biol. Psychiatry. – 2002. – Vol. 51, N 9. – P. 723–732.

58.Reynolds G.P., Hill M.J., Kirk S.L. The 5-HT2C receptor and
antipsychotic induced weight gain – mechanisms and genetics // J.
Psychopharmacol. – 2006. – Vol. 20, Suppl. 4. – P. 15–18.

59.Reynolds G.P., Yao Z., Zhang X. et al. Pharmacogenetics of
treatment in first-episode schizophrenia: D3 and 5-HT2C receptor
polymorphisms separately associate with positive and negative symptom
response // Eur. Neuropsychopharmacol. – 2005. – Vol. 15, N 2. – P. 143–
151.

60.Reynolds G.P., Zhang Z.J., Zhang X.B. Association of
antipsychotic drug-induced weight gain with a 5-HT2C receptor gene
polymorphism // Lancet. – 2002. – Vol. 359. – P. 2086–2087.

61.Rogoz Z., Legutko B. Combined treatment with imipramine and
metyrapone induces hippocampal and cortical brain-derived neurotrophic
factor gene expression in rats // Pharmacol. Rep. – 2005. – Vol. 57, N 6.
– P. 840–844.

62.Schafer M., Rujescu D., Giegling I. et al. Association of short-term
response to haloperidol treatment with a polymorphism in the dopamine
D2 receptor gene // Am. J. Psychiatry. – 2001. – Vol. 158. – P. 802–804.

63.Serretti A., Artioli P., Lorenzi C. et al. The C(-1019)G
polymorphism of the 5-HT1A gene promoter and antidepressant response
in mood disorders: preliminary findings // Int. J. Neuropsychopharmacol.
– 2004. – Vol. 7, N 4. – P. 453–460.

64.Serretti A., Lilli R., Lorenzi C. et al. Dopamine receptor D2 and
D4 genes, GABA(A) alpha-1 subunit genes and response to lithium
prophylaxis in mood disorders // Psychiatry Res. – 1999. – Vol. 87, N 1.
– P. 7–19.

65.Serretti A., Zanardi R., Cusin C. et al. Tryptophan hydroxylase
gene associated with paroxetine antidepressant activity // Eur.
Neuropsychopharmacol. – 2001. – Vol. 11, N 5. – P. 375–380.

66.Serretti A., Zanardi R., Rossini D. et al. Influence of tryptophan
hydroxylase and serotonin transporter genes on fluvoxamine
antidepressant activity // Mol. Psychiatry. – 2001. – Vol. 6. – P. 586–592.

67.Smeraldi E., Serretti A., Artioli P. et al. Serotonin transporter gene-
linked polymorphic region: possible pharmacogenetic implications of rare
variants // Psychiatr. Genet. – 2006. – Vol. 16, N 4. – P. 153–158.

68.Smeraldi E.., Zanardi R., Benedetti F. et al. Polymorphism within
the promoter of the serotonin transporter gene and antidepressant efficacy
of fluvoxamine // Mol. Psychiatry. – 1998. – Vol. 3. – P. 508–511.

69.Smits K.M., Smits L.J., Schouten J.S. et al. Influence of SERTPR
and STin2 in the serotonin transporter gene on the effect of selective
serotonin reuptake inhibitors in depression: a systematic review // Mol.
Psychiatry. – 2004. – Vol. 9, N 5. – P. 433–441.

70.Someya T., Takahashi S., Shibasaki M. et al. Reduced haloperidol/
haloperidol ratios in plasma: polymorphism in Japanese psychiatric
patients // Psychiatry Res. – 1990. – Vol. 31, N 2. – P. 111–120.

71.Souery D., Rivelli S.K., Mendlewicz J. Molecular genetic and
family studies in affective disorders: state of the art // J. Affect. Disord.
– 2001. – Vol. 62, N 1–2. – P. 45–55.

72.Steimer W., Zopf K., von Amelunxen S. et al. Amitriptyline or not,
that is the question: pharmacogenetic testing of CYP2D6 and CYP2C19
identifies patients with low or high risk for side effects in amitriptyline
therapy // Clin. Chem. – 2005. – Vol. 51, N 2. – P. 376–385.

73.Strous R.D., Greenbaum L., Kanyas K. et al. Association of
the dopamine receptor interacting protein gene, NEF3, with early
response to antipsychotic medication // Int. J.
Neuropsychopharmacol. – 2006. – Vol. 9, N 1. – P. 1–13.

74.Suzuki A., Kondo T., Mihara K. et al. The -141C Ins/Del
polymorphism in the dopamine D2 receptor gene promoter region is
associated with anxiolytic and antidepressive effects during treatment with
dopamine antagonists in schizophrenic patients // Pharmacogenetics. –
2001. – Vol. 11. – P. 545–550.

75.Turecki G., Grof P., Cavazzoni P. et al. MAOA: association and
linkage studies with lithium responsive bipolar disorder // Psychiatr.
Genet. – 1999. – Vol. 9, N 1. – P. 13–16.

76.van Tol H.H., Wu C.M., Guan H.C. et al. Multiple dopamine D4
receptor variants in the human population // Nature. – 1992. – Vol. 358.
– P. 149–152.

77.Vojvoda D., Grimmell K., Sernyak M., Mazure C.M. Monozygotic
twins concordant for response to clozapine (letter) // Lancet. – 1996. –
Vol. 347. – P. 61.

78.Washizuka S., Ikeda A., Kato N., Kato T. Possible relationship
between mitochondrial DNA polymorphisms and lithium response in
bipolar disorder // Int. J. Neuropsychopharmacol. – 2003. – Vol. 6, N 4.
– P. 421–424.

79.Wolf C.R., Smith G., Smith R.L. Pharmacogenetics // Br. Med. J.
– 2000. – Vol. 320. – P. 987–990.

80. Yoon Y.R., Cha I.J., Shon J.H. et al. Relationship of paroxetine
disposition to metoprolol metabolic ratio and CYP2D6*10 genotype of
Korean subjects // Clin. Pharmacol. Ther. – 2000. – Vol. 67. – P. 567–576.

81. Yoshida K., Ito K., Sato K. et al. Influence of the serotonin
transporter gene-linked polymorphic region on the antidepressant response
to fluvoxamine in Japanese depressed patients // Prog.
Neuropsychopharmacol. Biol. Psychiatry. – 2002. – Vol. 26. – P. 383–386.

82.Yu Y.W., Tsai S.J., Chen T.J. et al. Association study of the
serotonin transporter promoter polymorphism and symptomatology and
antidepressant response in major depressive disorders // Mol. Psychiatry.
– 2002. – Vol. 7, N 10. – P. 1115–1119.

83.Yu Y.W., Tsai S.J., Liou Y.J. et al. Association study of two
serotonin 1A receptor gene polymorphisms and fluoxetine treatment
response in Chinese major depressive disorders // Eur. Neuropsy-
chopharmacol. – 2006. – Vol. 16, N 7. – P. 498–503.

84.Zalsman G., Frisch A., Lev-Ran S. et al. DRD4 exon III
polymorphism and response to risperidone in Israeli adolescents with
schizophrenia: a pilot pharmacogenetic study // Eur. Neuropsy-
chopharmacol. – 2003. – Vol. 13, N 3. – P. 183–185.

85.Zill P., Baghai T.C., Zwanzger P. et al. Evidence for an association
between a G-protein beta3-gene variant with depression and response to
antidepressant treatment // Neuroreport. – 2000. – Vol. 11. – P. 1893–
1897.


