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РЕЗЮМЕ

Öåëü èññëåäîâàíèÿ – èçó÷åíèå âçàèìîñâÿçè ïîëèìîðôèçìà ãåíà CYP2C19 ñ ïîêàçàòåëÿìè 
ýôôåêòèâíîñòè è áåçîïàñíîñòè äèàçåïàìà ó ïàöèåíòîâ ñ ñèíäðîìîì îòìåíû àëêîãîëÿ äëÿ 
ñíèæåíèÿ ðèñêà ðàçâèòèÿ äîçîçàâèñèìûõ íåæåëàòåëüíûõ ëåêàðñòâåííûõ ðåàêöèé (ÍËÐ) è 
ôàðìàêîðåçèñòåíòíîñòè.

Ìàòåðèàëû è ìåòîäû. Èññëåäîâàíèå ïðîâåäåíî íà 30 ðóññêèõ ïàöèåíòàõ ìóæñêîãî ïîëà (ñðåäíèé 
âîçðàñò – (44,6 ± 10,4) ãîäà) ñ óñòàíîâëåííûì äèàãíîçîì ñèíäðîìà îòìåíû àëêîãîëÿ. Ïàöèåíòû 
ñ öåëüþ òåðàïèè àôôåêòà òðåâîãè, ñòðàõà è ýìîöèîíàëüíîé íàïðÿæåííîñòè â ðàìêàõ ñèíäðîìà 
îòìåíû àëêîãîëÿ ïîëó÷àëè â òå÷åíèå 5 ñóò äèàçåïàì â ôîðìå ðàñòâîðà äëÿ âíóòðèìûøå÷íûõ è âíó-
òðèâåííûõ èíúåêöèé â äîçèðîâêå 30 ìã/ñóò. Ãåíîòèïèðîâàíèå ïðîèçâîäèëîñü ìåòîäîì ïîëèìåðàç-
íîé öåïíîé ðåàêöèè â ðåæèìå ðåàëüíîãî âðåìåíè ñ àëëåëü-ñïåöèôè÷åñêîé ãèáðèäèçàöèåé. Îöåíêà 
ýôôåêòèâíîñòè è áåçîïàñíîñòè îñóùåñòâëÿëàñü ñ ïîìîùüþ ïñèõîìåòðè÷åñêèõ øêàë è øêàë îöåíêè 
âûðàæåííîñòè ÍËÐ: ìåæäóíàðîäíîé øêàëû îöåíêè òÿæåñòè ñèíäðîìà îòìåíû àëêîãîëÿ CIWA-Ar, 
âèçóàëüíî-àíàëîãîâîé øêàëû îöåíêè âëå÷åíèÿ ê àëêîãîëþ, øêàëû îöåíêè ïîáî÷íîãî äåéñòâèÿ. 

Ðåçóëüòàòû. Óñòàíîâëåíû ðàçëè÷èÿ â ïîêàçàòåëå ýôôåêòèâíîñòè òåðàïèè ó ïàöèåíòîâ ñ ðàçíûìè 
ãåíîòèïàìè ïî ïîëèìîðôíîìó ìàðêåðó -806C>T ãåíà CYP2C19: (CC) –12,0 [–15,0; –8,0], (CT + TT) 
–7,0 [–14,0; –5,0], p = 0,001. Áàëëû ïî øêàëå UKU, ñ ïîìîùüþ êîòîðîé îöåíèâàëàñü áåçîïàñíîñòü, 
òàêæå ðàçëè÷àëèñü: (CC) 8,0 [6,0; 12,0], (CT + TT) 6,0 [6,0; 12,0], p = 0,006. 

Çàêëþ÷åíèå. Ïîêàçàíî, ÷òî ïîëèìîðôèçì ãåíà CYP2C19 ìîæåò áûòü ñâÿçàí ñ ïîêàçàòåëÿìè 
ýôôåêòèâíîñòè è áåçîïàñíîñòè òåðàïèè äèàçåïàìîì ó ïàöèåíòîâ ñ ñèíäðîìîì îòìåíû àëêîãîëÿ. Ýòî 
íåîáõîäèìî ó÷èòûâàòü ïðè íàçíà÷åíèè äàííîãî ëåêàðñòâåííîãî ñðåäñòâà òàêèì ïàöèåíòàì ñ öåëüþ 
ñíèæåíèÿ ðèñêà ðàçâèòèÿ íåæåëàòåëüíûõ ðåàêöèé è ôàðìàêîðåçèñòåíòíîñòè.

Êëþ÷åâûå ñëîâà: ôàðìàêîãåíåòèêà, áåíçîäèàçåïèíû, äèàçåïàì, áèîòðàíñôîðìàöèÿ, 
ïåðñîíàëèçèðîâàííàÿ ìåäèöèíà, CYP2C19, ñèíäðîì îòìåíû àëêîãîëÿ.

Êîíôëèêò èíòåðåñîâ. Àâòîðû äåêëàðèðóþò îòñóòñòâèå ÿâíûõ è ïîòåíöèàëüíûõ êîíôëèêòîâ èíòåðå-
ñîâ, ñâÿçàííûõ ñ ïóáëèêàöèåé íàñòîÿùåé ñòàòüè. 

Èñòî÷íèê ôèíàíñèðîâàíèÿ. Àâòîðû çàÿâëÿþò îá îòñóòñòâèè ôèíàíñèðîâàíèÿ ïðè ïðîâåäåíèè èñ-
ñëåäîâàíèÿ. 

Ñîîòâåòñòâèå ïðèíöèïàì ýòèêè. Âñå ïàöèåíòû ïîäïèñàëè èíôîðìèðîâàííîå ñîãëàñèå. Èññëåäîâà-
íèå îäîáðåíî ëîêàëüíûì ýòè÷åñêèì êîìèòåòîì ÌÍÏÖ íàðêîëîãèè ÄÇÌ (ïðîòîêîë № 08-17 îò 
28.11.2017).
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ABSTRACT

The aim of our study was to study the relationship between the CYP2C19 genetic polymorphism and 
the efficacy and safety of diazepam in patients with alcohol withdrawal syndrome in order to develop 
algorithms for optimizing the therapy of diazepam to reduce the risk of dose-dependent adverse drug 
reactions and pharmacoresistance.

Materials and methods. The study was conducted on 30 Russian male patients suffering from alcohol 
withdrawal syndrome. For the treatment of anxiety, fear and emotional tension, patients received diazepam 
in injections at a dosage of 30,0 mg / day for 5 days. Genotyping was performed by real-time polymerase 
chain reaction with allele-specific hybridization. The efficacy and safety assessment was performed using 
psychometric scales and scales for assessing the severity of adverse drug reactions: the Clinical Institute 
Withdrawal Assessment for Alcohol scale, the visual-analogue scale of the craving for alcohol, and the 
side-effect scale. 

Results. Based on the results of the study, we revealed the differences in the efficacy of therapy in patients 
with different CYP2C19 -806C>T genotypes: (CC) –12,0 [–15,0; –8,0], (CT + TT) –7.0 [–14,0; –5,0], p = 
0,001. The scores on the UKU scale, which was used to evaluate the safety of therapy, were also different: 
(CC) 8,0 [6,0; 12,0], (CT + TT) 6,0 [6,0; 12,0], p = 0,006. 

Conclusion. The relationships between the CYP2C19 genetic polymorphism and the efficacy and safety of 
diazepam were demonstrated. This should be taken into consideration when prescribing this drug to such 
patients in order to reduce the risk of adverse drug reactions and pharmacoresistance.

Key words: pharmacogenetics, benzodiazepines, diazepam, biotransformation, personalized medicine, 
CYP2C19, alcohol withdrawal syndrome.
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Оригинальные  статьи

ВВЕДЕНИЕ
Íà ñåãîäíÿøíèé äåíü áåíçîäèàçåïèíîâûå 

òðàíêâèëèçàòîðû âõîäÿò â ÷èñëî íàèáîëåå ÷àñòî 
íàçíà÷àåìûõ ïðåïàðàòîâ âî âñåì ìèðå [1]. Áåí-
çîäèàçåïèíû îáëàäàþò íàèëó÷øåé äîêàçàòåëü-
íîé áàçîé ýôôåêòèâíîñòè è ñ÷èòàþòñÿ «çîëîòûì 
ñòàíäàðòîì» òåðàïèè ñèíäðîìà îòìåíû àëêîãî-
ëÿ (ÑÎÀ) [2]. Â íàñòîÿùåå âðåìÿ ïðîáëåìà ïåð-
ñîíàëèçàöèè íàçíà÷åíèÿ ïðåïàðàòîâ èç ãðóïïû 
áåíçîäèàçåïèíîâ ñëàáî ðàçðàáîòàíà â íàó÷íîì 
ñîîáùåñòâå. Øèðîêîå ïðèìåíåíèå áåíçîäèàçåïè-
íîâûõ òðàíêâèëèçàòîðîâ ñîçäàåò ëîæíîå âïå÷àò-
ëåíèå, ÷òî ïðè èõ íàçíà÷åíèè ïðèìåíåíèå ïåðñî-
íàëèçèðîâàííîãî ïîäõîäà íå òðåáóåòñÿ. Îäíàêî, 
íåñìîòðÿ íà âûñîêóþ ÷àñòîòó ïðèìåíåíèÿ äàí-
íûõ ëåêàðñòâåííûõ ñðåäñòâ â íàðêîëîãè÷åñêîé 
ïðàêòèêå, ïîäáîð èõ äîçèðîâîê â íàñòîÿùåå âðå-
ìÿ ïî-ïðåæíåìó íîñèò  ýìïèðè÷åñêèé  õàðàêòåð. 

Ñîãëàñíî ëèòåðàòóðíûì äàííûì, â ðÿäå ñëó÷à-
åâ íà ôîíå ïðèìåíåíèÿ âîçðàñòàþùèõ äîçèðîâîê 
áåíçîäèàçåïèíîâ íàáëþäàåòñÿ îòñóòñòâèå òåðà-
ïåâòè÷åñêîãî ýôôåêòà [3]. Ó ïàöèåíòîâ, ðåçè-
ñòåíòíûõ ê áåíçîäèàçåïèíàì ïðè èõ íàçíà÷åíèè 
â òåðàïåâòè÷åñêèõ äîçàõ, ðàçâèâàþòñÿ òÿæåëûå 
ôîðìû ñèíäðîìà îòìåíû àëêîãîëÿ [4, 5]. ×àñòî-
òà èõ âîçíèêíîâåíèÿ íåèçâåñòíà, íî óñòàíîâëåíî, 
÷òî ó òàêèõ ïàöèåíòîâ ÷àùå âîçíèêàåò íåîáõî-
äèìîñòü â ïðîâåäåíèè èñêóññòâåííîé âåíòèëÿöèè 
ëåãêèõ, óâåëè÷èâàåòñÿ ïðîäîëæèòåëüíîñòü ïðå-
áûâàíèÿ â îòäåëåíèè ðåàíèìàöèè è èíòåíñèâíîé 
òåðàïèè, à òàêæå óâåëè÷èâàåòñÿ ðèñê ðàçâèòèÿ 
íîçîêîìèàëüíûõ èíôåêöèé [5, 6]. Â òî æå âðåìÿ 
ïðèìåíåíèå ó ýòîé êîãîðòû ïàöèåíòîâ áåíçîäèà-
çåïèíîâ â äîçèðîâêàõ, ïðåâûøàþùèõ ñðåäíåòåðà-
ïåâòè÷åñêèå, ìîæåò áûòü ñîïðÿæåíî ñ âîçíèêíî-
âåíèåì íåæåëàòåëüíûõ ëåêàðñòâåííûõ ðåàêöèé.

Ïî ñðàâíåíèþ ñ äðóãèìè áåíçîäèàçåïèíîâû-
ìè òðàíêâèëèçàòîðàìè äèàçåïàì îáëàäàåò òàêèìè 
ïðåèìóùåñòâàìè, êàê áûñòðîå íà÷àëî äåéñòâèÿ è 
âûñîêàÿ ýôôåêòèâíîñòü. Êðîìå òîãî, äèàçåïàì è 
åãî àêòèâíûé ìåòàáîëèò äåñìåòèëäèàçåïàì îá-
ëàäàþò íàèáîëüøèìè ïåðèîäàìè ïîëóâûâåäåíèÿ, 
âñëåäñòâèå ÷åãî èõ êîíöåíòðàöèÿ ñíèæàåòñÿ ïî-
ñòåïåííî, è ñèíäðîì îòìåíû àëêîãîëÿ ïðîòåêàåò 
â áîëåå ìÿãêîé ôîðìå [7, 8]. Âîçíèêíîâåíèå ó 
ïàöèåíòîâ ñåðüåçíûõ íåæåëàòåëüíûõ ëåêàðñòâåí-
íûõ ðåàêöèé íà ôîíå òåðàïèè äèàçåïàìîì íà-
áëþäàåòñÿ ÷ðåçâû÷àéíî ðåäêî è ÷àùå âñåãî ÿâ-
ëÿåòñÿ ñëåäñòâèåì åãî âçàèìîäåéñòâèÿ ñ äðóãèìè 
ëåêàðñòâåííûìè ñðåäñòâàìè. Ê ÷èñëó íàèáîëåå 
÷àñòî âîçíèêàþùèõ óìåðåííûõ íåæåëàòåëüíûõ 
ðåàêöèé îòíîñÿòñÿ àìíåçèÿ, ãîëîâîêðóæåíèå, 
àòàêñèÿ, ñïóòàííîñòü ñîçíàíèÿ, ñåäàöèÿ, äåïðåñ-
ñèÿ è òàõèêàðäèÿ [9]. 

Èçâåñòíî, ÷òî êëèíè÷åñêàÿ ýôôåêòèâíîñòü 
ïðåïàðàòîâ èç ãðóïïû áåíçîäèàçåïèíîâ îòëè÷à-
åòñÿ ó ðàçíûõ ëþäåé [1]. Èçó÷åíèå ôàðìàêîãå-
íåòèêè áåíçîäèàçåïèíîâ ñîñðåäîòî÷åíî, ãëàâíûì 
îáðàçîì, íà ãåíàõ ôàðìàêîêèíåòè÷åñêèõ ôàêòî-
ðîâ – ôåðìåíòîâ ñèñòåìû öèòîõðîìà P450. Äè-
àçåïàì ìåòàáîëèçèðóåòñÿ ïðåèìóùåñòâåííî ïðè 
ó÷àñòèè èçîôåðìåíòîâ ìèêðîñîìàëüíîé öåïè 
îêèñëåíèÿ ïå÷åíè CYP2C19 è CYP3A4 äî îñíîâ-
íîãî àêòèâíîãî ìåòàáîëèòà äåñìåòèëäèàçåïàìà. Ê 
äðóãèì CYP-ôåðìåíòàì, ïðèíèìàþùèì ó÷àñòèå 
â ìåòàáîëèçìå äèàçåïàìà, îòíîñÿòñÿ CYP2C9, 
CYP2B è CYP3A5. Â èññëåäîâàíèÿõ áûëî ïîêà-
çàíî, ÷òî ðåàêöèÿ N-äåìåòèëèðîâàíèÿ äèàçå-
ïàìà êàòàëèçèðóåòñÿ èçîôåðìåíòàìè CYP2C19 
è CYP3A4, â òî âðåìÿ êàê ðåàêöèÿ 3-ãèäðîêñè-
ëèðîâàíèÿ êàòàëèçèðóåòñÿ ïðåèìóùåñòâåííî 
CYP3A4 â ìèêðîñîìàõ ïå÷åíè [10, 11]. Ïðîâåäåí-
íûå íà ñåãîäíÿøíèé äåíü èññëåäîâàíèÿ âûÿâèëè 
ñóùåñòâóþùóþ ñâÿçü ìåæäó ïîëèìîðôèçìàìè 
ãåíîâ CYP2C19 è CYP3A4 è ôàðìàêîêèíåòèêîé 
áåíçîäèàçåïèíîâûõ òðàíêâèëèçàòîðîâ [12–16]. Â 
öåëîì ñëåäóåò îòìåòèòü, ÷òî ôàðìàêîãåíåòèêà 
áåíçîäèàçåïèíîâûõ òðàíêâèëèçàòîðîâ ìàëî èçó-
÷åíà íà ïàöèåíòàõ ñ ñèíäðîìîì îòìåíû àëêîãîëÿ 
[17]. Â íàñòîÿùåå âðåìÿ îòñóòñòâóþò äàííûå î 
ñâÿçè ïîëèìîðôèçìîâ ãåíà CYP2C19, â òîì ÷èñ-
ëå CYP2C19*17, ñ ýôôåêòèâíîñòüþ è áåçîïàñíî-
ñòüþ äèàçåïàìà ó ðóññêèõ ïàöèåíòîâ ñ ñèíäðîìîì 
îòìåíû àëêîãîëÿ. Ýòî ñîçäàåò àêòóàëüíûå ïðåä-
ïîñûëêè äëÿ ïðîâåäåíèÿ äàííîãî èññëåäîâàíèÿ.

Öåëü íàøåãî èññëåäîâàíèÿ – èçó÷åíèå âçàè-
ìîñâÿçè ïîëèìîðôèçìà ãåíà CYP2C19 ñ ïîêàçà-
òåëÿìè ýôôåêòèâíîñòè è áåçîïàñíîñòè äèàçåïà-
ìà ó ïàöèåíòîâ ñ ñèíäðîìîì îòìåíû àëêîãîëÿ.

МАТЕРИАЛЫ И МЕТОДЫ
Â èññëåäîâàíèè ïðèíèìàëè ó÷àñòèå 30 ïàöè-

åíòîâ ìóæñêîãî ïîëà (ñðåäíèé âîçðàñò – (44,6 ± 
10,4) ãîäà). Êðèòåðèè âêëþ÷åíèÿ â èññëåäîâàíèå: 
óñòàíîâëåííûé ïî êðèòåðèÿì ÌÊÁ-10 äèàãíîç 
«Ïñèõè÷åñêèå è ïîâåäåí÷åñêèå ðàññòðîéñòâà, 
âûçâàííûå óïîòðåáëåíèåì àëêîãîëÿ. Ñèíäðîì 
îòìåíû íåîñëîæíåííûé» íà ìîìåíò âêëþ÷åíèÿ 
â èññëåäîâàíèå; íàëè÷èå ïîäïèñàííîãî èíôîð-
ìèðîâàííîãî ñîãëàñèÿ; íà÷àëüíàÿ ôàçà ñèíäðîìà 
îòìåíû àëêîãîëÿ (äëèòåëüíîñòü âîçäåðæàíèÿ îò 
óïîòðåáëåíèÿ àëêîãîëÿ, ïî êðàéíåé ìåðå, â òå÷å-
íèå 8 ÷, íî íå áîëåå 48 ÷ äî âêëþ÷åíèÿ â èññëå-
äîâàíèå); íàëè÷èå â ïñèõè÷åñêîì ñòàòóñå ïàöè-
åíòîâ àôôåêòà òðåâîãè, ñòðàõà è ýìîöèîíàëüíîé 
íàïðÿæåííîñòè; áîëåå 10 áàëëîâ ïî ìåæäóíà-
ðîäíîé øêàëå îöåíêè òÿæåñòè ñèíäðîìà îòìåíû 
àëêîãîëÿ CIWA-Ar (Clinical Institute Withdrawal  
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Assessment for Alcohol Scale); òåðàïèÿ, ñîäåðæà-
ùàÿ äèàçåïàì, äëèòåëüíîñòüþ 5 ñóò. Êðèòåðèè 
èñêëþ÷åíèÿ: íàëè÷èå äðóãèõ ïñèõè÷åñêèõ ðàñ-
ñòðîéñòâ; íàëè÷èå âûðàæåííûõ ñîìàòè÷åñêèõ 
ðàññòðîéñòâ (çà èñêëþ÷åíèåì àëêîãîëüíîãî ãåïà-
òèòà è òîêñè÷åñêîé ýíöåôàëîïàòèè); ïðèìåíåíèå 
â òåðàïèè èíûõ ïñèõîòðîïíûõ ïðåïàðàòîâ; êëè-
ðåíñ êðåàòèíèíà <50 ìë/ìèí, êîíöåíòðàöèÿ êðåà-
òèíèíà â ïëàçìå êðîâè ≥1,5 ìã/äë (133 ìêìîëü/ë); 
ìàññà òåëà ìåíåå 60 êã èëè ïðåâûøàþùàÿ 100 êã; 
âîçðàñò 75 ëåò è áîëåå; íàëè÷èå ïðîòèâîïîêàçà-
íèé ê ïðèìåíåíèþ äèàçåïàìà. 

Ïàöèåíòû ñ öåëüþ òåðàïèè àôôåêòà òðåâîãè, 
ñòðàõà è ýìîöèîíàëüíîé íàïðÿæåííîñòè â ðàì-
êàõ ñèíäðîìà îòìåíû àëêîãîëÿ ïîëó÷àëè â òå÷å-
íèå 5 ñóò äèàçåïàì â ôîðìå ðàñòâîðà äëÿ âíóòðè-
ìûøå÷íûõ è âíóòðèâåííûõ èíúåêöèé â äîçèðîâêå 
30 ìã/ñóò.

Äëÿ îöåíêè ýôôåêòèâíîñòè äèàçåïàìà ïðèìå-
íÿëèñü ìåæäóíàðîäíûå ïñèõîìåòðè÷åñêèå øêàëû: 
ìåæäóíàðîäíàÿ øêàëà îöåíêè òÿæåñòè ñèíäðî-
ìà îòìåíû àëêîãîëÿ CIWA-Ar (Clinical Institute 
Withdrawal Assessment for Alcohol Scale) [18] è 
âèçóàëüíî-àíàëîãîâàÿ øêàëà îöåíêè âëå÷åíèÿ ê 
àëêîãîëþ (ÂÀØ).  Ïðîôèëü áåçîïàñíîñòè èññëå-
äîâàëè ñ ïîìîùüþ øêàëû îöåíêè âûðàæåííîñòè 
íåæåëàòåëüíûõ ðåàêöèé UKU (Side-Effect Rating 
Scale ) [19]. Èññëåäîâàíèå ïàöèåíòîâ ïðîâîäèëè 
íà 1- è 5-å ñóò òåðàïèè, âêëþ÷àâøåé äèàçåïàì.

Äëÿ ïðîâåäåíèÿ ãåíîòèïèðîâàíèÿ èñïîëüçîâà-
ëè âåíîçíóþ êðîâü, ñîáðàííóþ íà 5-å ñóò ïîñëå 
íà÷àëà ïðèìåíåíèÿ äèàçåïàìà â âàêóóìíûå ïðî-
áèðêè VACUETTE® (Greiner Bio-One, Àâñòðèÿ). 
Äëÿ îïðåäåëåíèÿ îäíîíóêëåîòèäíûõ ãåíåòè÷åñêèõ 
ïîëèìîðôèçìîâ (SNP’s) CYP2C19*17 -806C>T 
(rs12248560) èñïîëüçîâàëñÿ  ìåòîä ïîëèìåðàçíîé 
öåïíîé ðåàêöèè â ðåæèìå ðåàëüíîãî âðåìåíè ñ àë-
ëåëü-ñïåöèôè÷åñêîé ãèáðèäèçàöèåé íà ÄÍÊ-àì-
ïëèôèêàòîðàõ Dtlite (êîìïàíèÿ «ÄÍÊ-Òåõíîëî-
ãèÿ», Ðîññèÿ) è CFX96 Touch Real Time System 
è ÏÎ CFX Manager (êîìïàíèÿ BioRad, ÑØÀ) è 
íàáîðû SNP-Ñêðèí (ÇÀÎ «Ñèíòîë», Ðîññèÿ). Â 
êàæäîì íàáîðå SNP-Ñêðèí èñïîëüçîâàëîñü äâà 
àëëåëü-ñïåöèôè÷íûõ çîíäà, êîòîðûå ïîçâîëèëè 
ðàçäåëüíî îïðåäåëÿòü ñðàçó äâà àëëåëÿ èññëåäó-
åìîãî ïîëèìîðôèçìà íà äâóõ êàíàëàõ ôëóîðåñ-
öåíöèè.

Ñòàòèñòè÷åñêèé àíàëèç ðåçóëüòàòîâ èññëåäî-
âàíèÿ ïðîâîäèëè ìåòîäàìè íåïàðàìåòðè÷åñêîé 
ñòàòèñòèêè ñ ïîìîùüþ ïàêåòà ïðèêëàäíûõ ïðî-
ãðàìì Statsoft Statistica v. 10.0 (Dell Statistica, 
Tulsa, ÑØÀ). Ñîîòâåòñòâèå ðàñïðåäåëåíèÿ âû-
áîðêè íîðìàëüíîìó çàêîíó îöåíèâàëè ñ ïîìî-
ùüþ W-òåñòà Øàïèðî – Óèëêà. Ðàçëè÷èÿ ñ÷èòàëè 

ñòàòèñòè÷åñêè çíà÷èìûìè ïðè ð <0,05 (ïðè ñòàòè-
ñòè÷åñêîé ìîùíîñòè ñâûøå 80%). Äëÿ ñðàâíåíèÿ 
äâóõ âûáîðîê íåïðåðûâíûõ íåçàâèñèìûõ äàííûõ 
èñïîëüçîâàëè U-òåñò Ìàííà – Óèòíè ñ äàëüíåé-
øåé êîððåêöèåé ïîëó÷åííûõ p-value ñ ïîìîùüþ 
òåñòà Áåíäæàìèíà – Õîõáåðãà ââèäó ïðîâåäåíèÿ 
ïðîöåäóðû ìíîæåñòâåííîãî ñðàâíåíèÿ. Äàííûå 
ïðåäñòàâëåíû â âèäå ìåäèàíû è èíòåðêâàðòèëüíî-
ãî ðàçìàõà Me [Q1

; Q
3
], â ñëó÷àå íîðìàëüíîãî õà-

ðàêòåðà èõ ðàñïðåäåëåíèÿ – ñðåäíåãî àðèôìåòè-
÷åñêîãî è ñòàíäàðòíîãî îòêëîíåíèÿ Mean ± SD. 

РЕЗУЛЬТАТЫ 
Ïðè ãåíîòèïèðîâàíèè CYP2C19 ïî ïîëèìîðô- 

íîìó ìàðêåðó -806C>T (rs12248560) áûëè ïîëó-
÷åíû ñëåäóþùèå äàííûå. Êîëè÷åñòâî ïàöèåíòîâ, 
ÿâëÿþùèõñÿ íîñèòåëÿìè íåìóòàíòíîãî ãåíîòèïà 
CYP2C19*17 (ãåíîòèïà CC), ñîñòàâèëî 17 (56,7%). 
Êîëè÷åñòâî ïàöèåíòîâ, ÿâëÿþùèõñÿ íîñèòåëÿìè 
ãåíîòèïîâ CT èëè TT, ñîñòàâèëî 13 (43,3%). Ðàñ-
ïðåäåëåíèå ãåíîòèïîâ ñîîòâåòñòâîâàëî çàêîíó 
Õàðäè – Âàéíáåðãà äëÿ åâðîïåéñêîé ïîïóëÿöèè. 
Ðåçóëüòàòû àíàëèçà äàííûõ ïñèõîìåòðè÷åñêèõ 
øêàë è øêàëû îöåíêè âûðàæåííîñòè íåæåëà-
òåëüíûõ ëåêàðñòâåííûõ ðåàêöèé (ÍËÐ) äëÿ ïà-
öèåíòîâ, ïîëó÷àâøèõ äèàçåïàì, ïðåäñòàâëåíû â 
òàáëèöå. 

Ò à á ë è ö à  
Ta b l e

Äèíàìèêà ïñèõîìåòðè÷åñêèõ øêàë è øêàëû îöåíêè 
âûðàæåííîñòè íåæåëàòåëüíûõ ëåêàðñòâåííûõ ðåàêöèé  

ó ïàöèåíòîâ ñ ðàçíûìè ãåíîòèïàìè â 1–5-å ñóò  
ïðåáûâàíèÿ â ñòàöèîíàðå, áàëëû, Me [Q1; Q3]

Dynamics of psychometric scales and scales for assessing 
the severity of undesirable drug reactions in patients with 

different genotypes on the 1st–5th day of hospital stay,  
in points, Me [Q1; Q3]

Øêàëà
Scale

Ãåíîòèï CC
Genotype CC

Ãåíîòèï CT + TT
Genotype CT+TT

p

CIWA-Ar –12,0 [–15,0; –8,0] –7,0 [–14,0; –5,0] 0,001

VAS 8,5 [7,0; 10,0] 6,0 [5,0; 9,0] 0,003

UKU 8,0 [6,0; 12,0] 6,0 [6,0; 12,0] 0,006

Ïðèìå÷àíèå .  CIWA-Ar – ìåæäóíàðîäíàÿ øêàëà îöåíêè 
òÿæåñòè ñèíäðîìà îòìåíû àëêîãîëÿ; ÂÀØ – âèçóàëüíî-
àíàëîãîâàÿ øêàëà îöåíêè âëå÷åíèÿ ê àëêîãîëþ; UKU – 
øêàëà îöåíêè âûðàæåííîñòè íåæåëàòåëüíûõ ðåàêöèé;  
p – p-value ïî ðåçóëüòàòàì òåñòà Áåíäæàìèíà – Õîõáåðãà 
(íà îñíîâå ðåçóëüòàòîâ U-òåñòà Ìàííà – Óèòíè).

Note .  CIWA-Ar – an international scale for assessing the se-
verity of alcohol withdrawal syndrome; VAS – visual-analogue 
scale for assessing craving for alcohol; UKU – an assessment of 
the severity of adverse reactions; p – p-value according to the 
results of the Benjamin-Hochberg test (based on the results of 
the Mann-Whitney U-test).
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Оригинальные  статьи

Íà ðèñ. 1 ïðåäñòàâëåíî èçìåíåíèå ðàçíèöû 
áàëëîâ ïî øêàëå CIWA-Ar ó ïàöèåíòîâ ñ ðàç-
íûìè ãåíîòèïàìè. Êàê âèäíî, âûðàæåííîñòü ïðî-
ÿâëåíèé ñèíäðîìà îòìåíà àëêîãîëÿ, îöåíåííàÿ 
ïî ðàçíèöå áàëëîâ ïî øêàëå CIWA-Ar äî è ïî-
ñëå ëå÷åíèÿ, îòëè÷àëàñü ó ïàöèåíòîâ ñ ðàçíûìè 
ãåíîòèïàìè: (CC) –12,0 [–15,0; –8,0], (CT + TT) 
–7,0 [–14,0; –5,0], p = 0,001. Ñðàâíåíèå áàëëîâ 
ïî øêàëå âûðàæåííîñòè ÍËÐ UKU ó ïàöèåíòîâ ñ 
ðàçíûìè ãåíîòèïàìè ïðåäñòàâëåíî íà ðèñ. 2. Âû-
ðàæåííîñòü ÍËÐ, îöåíåííàÿ ïî ðàçíèöå áàëëîâ 
ïî øêàëå UKU äî è ïîñëå ëå÷åíèÿ, îòëè÷àëàñü ó 
ïàöèåíòîâ ñ ðàçíûìè ãåíîòèïàìè: (CC) 8,0 [6,0; 
12,0], (CT + TT) 6,0 [6,0; 12,0], p = 0,006.

ОБСУЖДЕНИЕ
Â õîäå èññëåäîâàíèÿ ñòàòèñòè÷åñêè ïîêàçàíî, 

÷òî ïðîôèëü ýôôåêòèâíîñòè è áåçîïàñíîñòè äè-
àçåïàìà ó ïàöèåíòîâ ñ ÑÎÀ ðàçëè÷àëñÿ ó ïàöè-
åíòîâ ñ ðàçíûìè ãåíîòèïàìè ïî ïîëèìîðôíîìó 
ìàðêåðó -806C>T (rs12248560)  ãåíà CYP2C19. 

Ó ïàöèåíòîâ, ÿâëÿþùèõñÿ íîñèòåëÿìè ãåíîòè-
ïîâ CT è TT, îòìå÷àëîñü áîëåå ìåäëåííîå íàðàñòà-
íèå áàëëîâ ïî øêàëå UKU, ÷òî ñâèäåòåëüñòâóåò î 
òîì, ÷òî ó ýòèõ ïàöèåíòîâ òåðàïèÿ äèàçåïàìîì 
ñîïðÿæåíà ñ ìåíüøåé âåðîÿòíîñòüþ ðàçâèòèÿ íå-
æåëàòåëüíûõ ðåàêöèé, ÷åì ó íîñèòåëåé ãåíîòèïà 
CC. Âåðîÿòíåå âñåãî, ýòî ìîæåò áûòü ñâÿçàíî ñ 
óâåëè÷åíèåì àêòèâíîñòè èçîôåðìåíòà CYP2C19 ó 

íîñèòåëåé ìèíîðíîãî àëëåëÿ T ïî ïîëèìîðôíî-
ìó ìàðêåðó -806C>T (rs12248560) ãåíà CYP2C19. 
Ïîâûøåíèå àêòèâíîñòè èçîôåðìåíòà CYP2C19 
ïðèâîäèò ê óñêîðåíèþ áèîòðàíñôîðìàöèè äèà-
çåïàìà, ÷òî îáóñëîâëèâàåò ñíèæåíèå ïëàçìåííîé 
êîíöåíòðàöèè ëåêàðñòâåííîãî ñðåäñòâà (ËÑ) è, â 
ñâîþ î÷åðåäü, ïðèâîäèò ê òîìó, ÷òî äî ðåöåïòî-
ðîâ-ìèøåíåé äîõîäèò ìåíüøå ËÑ, à ýòî ñíèæàåò 
ðèñê ðàçâèòèÿ ÍËÐ.

Ýôôåêòèâíîñòü òåðàïèè äèàçåïàìîì, îöåíåí-
íàÿ ñ ïîìîùüþ ïñèõîìåòðè÷åñêèõ øêàë, ó ïàöè-
åíòîâ ñ ñèíäðîìîì îòìåíû àëêîãîëÿ, ÿâëÿþùèõ-
ñÿ íîñèòåëÿìè ðàçíûõ ãåíîòèïîâ ïî èçó÷àåìîìó 
ïîëèìîðôíîìó ìàðêåðó, òàêæå ñòàòèñòè÷åñêè 
çíà÷èìî îòëè÷àëàñü. Ðàçíèöà áàëëîâ ïî øêàëå 
CIWA-Ar äî è ïîñëå ëå÷åíèÿ ó ïàöèåíòîâ ñ ãå-
íîòèïîì CC áûëà âûøå, ÷åì ó ïàöèåíòîâ ñ ãåíî-
òèïàìè CT è TT. Ýòî ïðåäïîëîæèòåëüíî ñâÿçàíî 
ñ òåì, ÷òî ó ïàöèåíòîâ, ÿâëÿþùèõñÿ íîñèòåëÿ-
ìè ãåíîòèïîâ CT è TT, àêòèâíîñòü èçîôåðìåíòà 
CYP2C19 ïîâûøåíà, ÷òî, â ñâîþ î÷åðåäü, ïðèâî-
äèò ê óñêîðåíèþ áèîòðàíñôîðìàöèè äèàçåïàìà, 
ñíèæåíèþ åãî êîíöåíòðàöèè â ïëàçìå è ìåíåå 
âûðàæåííîìó òåðàïåâòè÷åñêîìó ýôôåêòó ËÑ.

Òàêèì îáðàçîì, èñõîäÿ èç ðåçóëüòàòîâ èññëå-
äîâàíèÿ, ìîæíî ïðåäïîëîæèòü, ÷òî ïàöèåíòû, 
ÿâëÿþùèåñÿ íîñèòåëÿìè ãåíîòèïîâ CT è TT, èìå-
þò áîëåå âûñîêèé ðèñê îòñóòñòâèÿ îæèäàåìîãî 
òåðàïåâòè÷åñêîãî ýôôåêòà ïðè ïðèìåíåíèè 

Ðèñ. 2. Äèíàìèêà ñèìïòîìàòèêè ïî øêàëå 
âûðàæåííîñòè ÍËÐ (UKU) ó ïàöèåíòîâ ñ ðàçíûìè ãå-
íîòèïàìè: ïî îñè ÎÕ – ãåíîòèïû CYP2C19 -806C>T, 

ïî îñè ÎY – èçìåíåíèå áàëëîâ ïî øêàëå UKU

 Fig. 2. The dynamics of symptoms on the scale of ex-
pression of NLR (UKU) in patients with different geno-
types: along the OX axis – genotypes CYP2C19 -806C> 
T, along the OY axis – change in scores on the UKU scale

Ðèñ. 1. Äèíàìèêà ñèìïòîìàòèêè ïî øêàëå CIWA-Ar 
ó ïàöèåíòîâ ñ ðàçíûìè ãåíîòèïàìè: ïî îñè ÎÕ – 
ãåíîòèïû CYP2C19 -806C>T, ïî îñè ÎY – èçìåíåíèå 

áàëëîâ ïî øêàëå CIWA-Ar 

Fig. 1. Symptom dynamics on the CIWA-Ar scale in pa-
tients with different genotypes: along the OX axis – CY-
P2C19 -806C> T genotypes, along the OY axis – change 

in scores on the CIWA-Ar scale

Бюллетень сибирской медицины. 2019; 18 (4): 119–126



124

äèàçåïàìà, ÷òî ìîæåò ïðèâåñòè ê ñîõðàíåíèþ â 
èõ ïñèõè÷åñêîì ñòàòóñå ïðîÿâëåíèé àôôåêòà òðå-
âîãè, ñòðàõà è ýìîöèîíàëüíîé íàïðÿæåííîñòè. Ñ 
öåëüþ ñíèæåíèÿ äàííîãî ðèñêà ðåêîìåíäóåòñÿ 
íàçíà÷åíèå òàêîé êîãîðòå ïàöèåíòîâ ëåêàðñòâ, 
â ìåòàáîëèçìå êîòîðûõ íå ïðèíèìàåò ó÷àñòèå 
CYP2C19, ëèáî èñïîëüçîâàòü áîëåå âûñîêèå äîçû 
äèàçåïàìà, ðåãëàìåíòèðîâàííûå èíñòðóêöèÿìè ïî 
ìåäèöèíñêîìó ïðèìåíåíèþ ïðåïàðàòà è ñòàíäàð-
òàìè îêàçàíèÿ ñïåöèàëèçèðîâàííîé ìåäèöèíñêîé 
ïîìîùè. Â òî æå âðåìÿ ìîæíî ïðåäïîëîæèòü, 
÷òî ó íîñèòåëåé íåìóòàíòíîãî ãåíîòèïà ïî ïî-
ëèìîðôíîìó ìàðêåðó -806C>T (rs12248560)  ãåíà 
CYP2C19 èìååòñÿ áîëåå âûñîêèé ðèñê ðàçâèòèÿ 
ÍËÐ íà ôîíå òåðàïèè äèàçåïàìîì.

Óñïåøíûå ðåçóëüòàòû ðàíåå ïðîâåäåííûõ 
íàøåé èññëåäîâàòåëüñêîé ãðóïïîé ðàáîò ïî èç-
ó÷åíèþ ôàðìàêîãåíîìíûõ áèîìàðêåðîâ íà ïðè-
ìåðå ïîëèìîðôèçìà ãåíîâ CYP2D6 [27, 28, 30], 
CYP3A5 [20, 21, 25] è ABCB1, êîäèðóþùåãî ãëè-
êîïðîòåèí P, [26, 28, 29], à òàêæå ôàðìàêîìåòà-
áîëîìíûõ áèîìàðêåðîâ  [22–24] äëÿ îïòèìèçàöèè 
ðåæèìà äîçèðîâàíèÿ ãàëîïåðèäîëà ó ïàöèåíòîâ 
ñ àëêîãîëüíîé çàâèñèìîñòüþ ïîäòâåðæäàþò âàæ-
íîñòü ïåðñîíàëèçèðîâàííîãî ïîäõîäà ê íàçíà÷å-
íèþ áåíçîäèàçåïèíîâ (è êîíêðåòíî äèàçåïàìà) ó 
äàííîé êàòåãîðèè ïàöèåíòîâ.

ЗАКЛЮЧЕНИЕ
Â èññëåäîâàíèè íà ãðóïïå èç 30 ïàöèåíòîâ ñ 

ñèíäðîìîì îòìåíû àëêîãîëÿ áûëî ïðîäåìîíñòðè-
ðîâàíî íàëè÷èå âçàèìîñâÿçè ïîëèìîðôèçìà ãåíà 
CYP2C19 ñ ïîêàçàòåëÿìè ýôôåêòèâíîñòè è áåçî- 
ïàñíîñòè òåðàïèè äèàçåïàìîì. Ýòî íåîáõîäèìî 
ó÷èòûâàòü ïðè íàçíà÷åíèè äàííîãî ëåêàðñòâåííî-
ãî ñðåäñòâà òàêèì ïàöèåíòàì ñ öåëüþ ñíèæåíèÿ 
ðèñêà ðàçâèòèÿ íåæåëàòåëüíûõ ðåàêöèé è ôàðìà-
êîðåçèñòåíòíîñòè.
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