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Ïåðèôåðè÷åñêàÿ âàçîêîíñòðèêöèÿ âûñòóïàåò ðàííèì ïðåäèêòîðîì âîçíèêíîâåíèÿ àðòåðèàëüíîé
ãèïåðòåíçèè. Ó÷èòûâàÿ, ÷òî êîíñòèòóöèîííûå õàðàêòåðèñòèêè ÷åëîâåêà âêëþ÷àþò â ñåáÿ íå òîëüêî
ìîðôîëîãè÷åñêèå, áèîõèìè÷åñêèå è íåðâíî-ïñèõîëîãè÷åñêèå ïàðàìåòðû, íî è ìîëåêóëÿðíî-ãåíåòè÷åñ-
êèå äåòåðìèíàíòû ôèçèîëîãè÷åñêèõ ïðîöåññîâ, öåëüþ èññëåäîâàíèÿ áûëî êîìïëåêñíîå èçó÷åíèå äå-
òåðìèíàíò ôîðìèðîâàíèÿ ïåðèôåðè÷åñêîé âàçîêîíñòðèêöèè ó þíîøåé-ñåâåðÿí ñ ðàçëè÷íûìè òèïàìè
òåëîñëîæåíèÿ. Îáñëåäîâàíî 170 ïðàêòè÷åñêè çäîðîâûõ þíîøåé â âîçðàñòå 18–22 ëåò, ïîñòîÿííî ïðî-
æèâàþùèõ íà òåððèòîðèè Åâðîïåéñêîãî Ñåâåðà.

Ñîìàòîòèï îïðåäåëÿëè ïî ñõåìå Â.Â. Áóíàêà [Áóíàê, 1941]. Òîíóñ ñîñóäîâ îöåíèâàëè ïî äàííûì
ïåðèôåðè÷åñêîé ðåîâàçîãðàôèè ñ èñïîëüçîâàíèåì èíäåêñà ïåðèôåðè÷åñêîãî ñîïðîòèâëåíèÿ ñîñóäîâ
(ÈÏÑ) äî è ïîñëå ïðîáû ñ äîçèðîâàííîé ôèçè÷åñêîé íàãðóçêîé ïî Ìàðòèíå-Êóøåëåâñêîìó ñ âûäåëåíèåì
òèïîâ ðåàêöèè ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû íà íàãðóçêó [Ñïîðòèâíàÿ ìåäèöèíà… 2013]. Îöåíêó êîíöåí-
òðàöèè îêñèäà àçîòà (NO) â ñûâîðîòêå ïðîâîäèëè áèîõèìè÷åñêèì ìåòîäîì ïî ñóììàðíîé êîíöåíò-
ðàöèè ñòàáèëüíûõ ìåòàáîëèòîâ íèòðàòîâ/íèòðèòîâ. Àíàëèç ñîäåðæàíèÿ â ïëàçìå ýíäîòåëèíà-1
(ÝÒ-1) îñóùåñòâëÿëè ìåòîäîì ÈÔÀ. Ãåíîòèïèðîâàíèå ïîëèìîðôèçìà -786T>C â ãåíå ýíäîòåëèàëüíîé
ñèíòàçû îêñèäà àçîòà (åNOS) ïðîâîäèëè ìåòîäîì ÏÖÐ.

Ñðåäè îáñëåäîâàííûõ 48,2% ñîñòàâèëè þíîøè ñ ãðóäíûì ñîìàòîòèïîì, 22,9% – áðþøíûì, 15,3% –
ìóñêóëüíûì è 13,5% – íåîïðåäåë¸ííûì ñîìàòîòèïîì. Íàèáîëåå âûñîêèé óðîâåíü ÝÒ-1 õàðàêòåðåí äëÿ
þíîøåé ñ áðþøíûì ñîìàòîòèïîì ïî ñðàâíåíèþ ñ ëèöàìè äðóãèõ òèïîâ ñîìàòè÷åñêîé êîíñòèòóöèè
(ð≤0,05). Ìèíèìàëüíàÿ êîíöåíòðàöèÿ ÝÒ-1 îïðåäåëåíà ó þíîøåé ñ íåîïðåäåëåííûì ñîìàòîòèïîì, ó
êîòîðûõ òàêæå âûÿâëåíà áîëåå íèçêàÿ êîíöåíòðàöèÿ NO (ð≤0,05). Òîíóñ ïåðèôåðè÷åñêèõ ñîñóäîâ äî
íàãðóçêè âíå çàâèñèìîñòè îò ñîìàòîòèïà ñîîòâåòñòâîâàë íîðìå, îäíàêî ïðèáëèæàëñÿ ê å¸ âåðõíåé
ãðàíèöå. Ãèïåðòîíè÷åñêàÿ ðåàêöèÿ íà íàãðóçêó ñ ôîðìèðîâàíèåì ïåðèôåðè÷åñêîé âàçîêîíñòðèêöèè
âûÿâëåíà ó 24% îáñëåäîâàííûõ. Íàèáîëåå ÷àñòî ýòîò òèï ðåàêöèè âñòðå÷àëñÿ ñðåäè ëèö ñ áðþøíûì
ñîìàòîòèïîì. Ìàêñèìàëüíî âûñîêèé òîíóñ ñîñóäîâ êàê äî, òàê è ïîñëå íàãðóçêè, ñðåäè ëèö ñ ãèïåðòî-
íè÷åñêîé ðåàêöèåé âûÿâëåí ó þíîøåé ñ áðþøíûì òèïîì êîíñòèòóöèè, õîòÿ óðîâåíü NO ó íèõ íå îòëè-
÷àëñÿ îò äàííîãî ïîêàçàòåëÿ ó þíîøåé ñ ìóñêóëüíûì è ãðóäíûìè ñîìàòîòèïàìè ñ òåì æå òèïîì
ãåìîäèíàìè÷åñêîé ðåàêöèè íà íàãðóçêó.

Ïðîâåäåííîå ãåíîòèïèðîâàíèå ïîëèìîðôèçìà -786T>C â ïðîìîòîðå ãåíà åNOS âûÿâèëî ñëåäóþùåå
ðàñïðåäåëåíèå ãåíîòèïîâ: -786ÒÒ – 42,4%, -786ÒÑ – 46,5% è -786ÑÑ – 11,1%. Íå óñòàíîâëåíî èçìåíåíèé
â ïðîäóêöèè NO â çàâèñèìîñòè îò ãåíîòèïà ïî ïîëèìîðôèçìó -786T>C â ãåíå åNOS ñ ó÷åòîì ñîìàòîòè-
ïà. Ïðè ýòîì âûÿâëåíà âçàèìîñâÿçü ãåíîòèïà ÑÑ ïî èçó÷àåìîìó ïîëèìîðôèçìó ñ óðîâíåì ÝÒ-1. Þíîøè ñ
äàííûì ãåíîòèïîì èìåëè íàèáîëåå âûñîêèå ïî ñðàâíåíèþ ñ ãåòåðîçèãîòàìè è ãîìîçèãîòàìè ÒÒ ïîêàçà-
òåëè ÝÒ-1. Ðèñê ðàçâèòèÿ ïåðèôåðè÷åñêîé âàçîêîíñòðèêöèè ó çäîðîâûõ þíîøåé âíå çàâèñèìîñòè îò
ñîìàòîòèïà ñâÿçàí ñ óðîâíåì ïðîäóêöèè ÝÒ-1 è íå êîððåëèðóåò ñ óðîâíåì NO. Ðàçëè÷íûå âàðèàíòû
ãåíîòèïà ïî ïîëèìîðôèçìó -786T>C â ãåíå åNOS ó ìîëîäûõ çäîðîâûõ þíîøåé-ñåâåðÿí íå âëèÿþò íà
óðîâåíü ïðîäóêöèè NO, íî èçìåíÿþò ñèíòåç ÝÒ-1. Ãåíîòèï ÑÑ ïðîìîòîðà ãåíà åNOS ÿâëÿåòñÿ ïðåäðàñ-
ïîëàãàþùèì ôàêòîðîì ðàçâèòèÿ ïåðèôåðè÷åñêîé âàçîêîíñòðèêöèè âíå çàâèñèìîñòè îò ñîìàòîòèïà.
Íàèáîëåå âûðàæåíî âàçîêîíñòðèêòîðíîå âëèÿíèå ãåíîòèïà ÑÑ íà ïåðèôåðè÷åñêèé ñîñóäèñòûé òîíóñ ó
ëèö ñ áðþøíûì ñîìàòîòèïîì. Òàêèì îáðàçîì, ìàêñèìàëüíî íåãàòèâíûé ýôôåêò ãåíîòèïà ÑÑ â îòíî-
øåíèè âàçîêîíñòðèêöèè ñîñóäîâ ìèêðîöèðêóëÿòîðíîãî ðóñëà ðåàëèçóåòñÿ ó þíîøåé-ñåâåðÿí ñ áðþøíûì
ñîìàòîòèïîì. Ó âñåõ ëèö ñ áðþøíûì ñîìàòîòèïîì ïðè ýòîì ãåíîòèïå âûÿâëåíà ïåðèôåðè÷åñêàÿ âàçî-
êîíñòðèêöèÿ êàê äî, òàê è ïîñëå íàãðóçêè, è ïî ñðàâíåíèþ ñ äðóãèìè îáñëåäîâàííûìè óñòàíîâëåí íàèáî-
ëåå âûñîêèé óðîâåíü ÝÒ-1 è ÈÏÑ. Ìèíèìàëüíûé ðèñê âîçíèêíîâåíèÿ ïåðèôåðè÷åñêîé âàçîêîíñòðèêöèè íà
Åâðîïåéñêîì Ñåâåðå èìåþò þíîøè ñ íåîïðåäåëåííûì ñîìàòîòèïîì, ÷òî îáóñëîâëåíî íàèáîëåå íèçêèì
ïî ñðàâíåíèþ ñ äðóãèìè ñîìàòîòèïàìè óðîâíåì ñèíòåçà ÝÒ-1.

Êëþ÷åâûå ñëîâà: ñîìàòîòèï, ïåðèôåðè÷åñêàÿ âàçîêîíñòðèêöèÿ, îêñèä àçîòà, ýíäîòåëèí-1,
ïîëèìîðôèçì -786Ò>C ãåíà åNOS
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Введение

Ñîãëàñíî ñîâðåìåííûì ïðåäñòàâëåíèÿì êîí-
ñòèòóöèîíàëüíûå õàðàêòåðèñòèêè ÷åëîâåêà âêëþ÷à-
þò â ñåáÿ íå òîëüêî ìîðôîëîãè÷åñêèå, áèîõèìè÷å-
ñêèå è íåðâíî-ïñèõîëîãè÷åñêèå ïàðàìåòðû, íî è
ìîëåêóëÿðíî-ãåíåòè÷åñêèå äåòåðìèíàíòû ðàçëè÷-
íûõ ïðèçíàêîâ è ôèçèîëîãè÷åñêèõ ïðîöåññîâ. Ïðè
ýòîì èññëåäîâàíèÿ ìîðôîôóíêöèîíàëüíûõ âçà-
èìîñâÿçåé ñ ó÷åòîì ãåíåòè÷åñêèõ îñîáåííîñòåé è
òèïà ñîìàòè÷åñêîé êîíñòèòóöèè â óñëîâèÿõ Ñåâå-
ðà îñòàþòñÿ íåäîñòàòî÷íî èçó÷åííîé îáëàñòüþ
ìåæäèñöèïëèíàðíûõ èññëåäîâàíèé ÷åëîâåêà. Õà-
ðàêòåð ìîðôîôóíêöèîíàëüíûõ âçàèìîñâÿçåé
ñêëàäûâàåòñÿ íå òîëüêî ïîä äåéñòâèåì íàñëåä-
ñòâåííûõ ôàêòîðîâ, íî è ïîä âëèÿíèåì ôàêòîðîâ
îêðóæàþùåé ñðåäû. Ïðîæèâàíèå â íåáëàãîïðèÿò-
íûõ äëÿ ÷åëîâåêà êëèìàòîãåîãðàôè÷åñêèõ óñëî-
âèÿõ Åâðîïåéñêîãî Ñåâåðà ïðåäúÿâëÿåò ïîâûøåí-
íûå òðåáîâàíèÿ ïðàêòè÷åñêè êî âñåì ñèñòåìàì
îðãàíèçìà ÷åëîâåêà è, ïðåæäå âñåãî, ê ñåðäå÷íî-
ñîñóäèñòîé ñèñòåìå [Ãóäêîâ ñ ñîàâò., 2014]. Ïðè
èñòîùåíèè ðåçåðâíûõ âîçìîæíîñòåé îðãàíèçìà
ôîðìèðóþòñÿ îáùåïàòîëîãè÷åñêèå äèçàäàïòèâíûå
ðåàêöèè [Õàñíóëèí ñ ñîàâò., 2014], â òîì ÷èñëå è
ïåðèôåðè÷åñêàÿ âàçîêîíñòðèêöèÿ, ïðèâîäÿùàÿ â
äàëüíåéøåì ê àðòåðèàëüíîé ãèïåðòåíçèè.

Литературный обзор

Â íàñòîÿùåå âðåìÿ ïîêàçàíî, ÷òî âîçíèêíî-
âåíèå ïåðèôåðè÷åñêîé âàçîêîíñòðèêöèè âî ìíî-
ãîì ñâÿçàíî ñ ðàçâèòèåì ýíäîòåëèàëüíîé äèñôóíê-
öèè [Ãîìàçêîâ, 2001; Ìàíóõèíà, Ìàëûøåâ, 2003],
ïðè êîòîðîé íàáëþäàåòñÿ äèñáàëàíñ ñèíòåçà ýíäî-
òåëèàëüíûõ âàçîêîíñòðèêòîðíûõ è âàçîäèëàòàòîð-
íûõ ôàêòîðîâ, â ïåðâóþ î÷åðåäü ñîîòâåòñòâåííî
ýíäîòåëèíà-1 (ÝÒ-1) è îêñèäà àçîòà (NO). Ìèðîâûå
èññëåäîâàíèÿ â ýòîé îáëàñòè íà äàííûé ìîìåíò
ñîñðåäîòî÷åíû íà èçó÷åíèè ìåõàíèçìîâ äèñôóíê-
öèè ýíäîòåëèÿ ïðè ðàçëè÷íûõ ïàòîëîãè÷åñêèõ ñî-
ñòîÿíèÿõ [Äåíèñîâ, Ìàñëîâà, 2005; Ïàíàñåíêî ñ
ñîàâò., 2011], ïðè ýòîì èñõîäíîå êîíñòèòóöèîííî
îáóñëîâëåííîå ñîñòîÿíèå âàçîàêòèâíûõ ýíäîòå-
ëèàëüíûõ ñèñòåì ÷åëîâåêà îñòà¸òñÿ íå èçó÷åí-
íûì. Ýíäîòåëèé ñîñóäèñòîé ñòåíêè èãðàåò âàæíóþ
ðîëü â ïîääåðæàíèè ñîñóäèñòîãî ãîìåîñòàçà. Ïî-
ñðåäñòâîì ñèíòåçà ýíäîòåëèé çàâèñèìûõ ôàêòîðîâ
ðåëàêñàöèè è êîíñòðèêöèè ïðîèñõîäèò êîíòðîëü
òîíóñà ñîñóäèñòîé ñòåíêè, òðîìáîîáðàçîâàíèÿ,
êëåòî÷íîé ïðîëèôåðàöèè è àòåðîãåíåçà [Êóçíåöî-
âà, Ñîëîâüåâà, 2015]. Êëþ÷åâîå çíà÷åíèå â ðåà-

ëèçàöèè ôóíêöèé ýíäîòåëèÿ èìååò NO, çà ñèíòåç
êîòîðîãî îòâå÷àåò ôåðìåíò ýíäîòåëèàëüíàÿ NO-
ñèíòåòàçà (åNOS). Ãåí, êîäèðóþùèé åNOS íàõî-
äèòñÿ â 7-é õðîìîñîìå è ñîñòîèò èç 26 ýêçîíîâ
[Marsden et al., 1993]. Â äàííîì ãåíå óñòàíîâëåíî
íåñêîëüêî ïîëèìîðôèçìîâ, îäíèì èç íàèáîëåå
èçó÷åííûõ ÿâëÿåòñÿ ïîëèìîðôèçì â çîíå ïðîìî-
òîðà - 786Ò>Ñ [Naber et al., 2003]. Ðàñïðîñòðàíåí-
íîñòü ãåíîòèïà ÑÑ ïðîìîòîðà ãåíà åNOS èìååò
îïðåäåëåííûå ýòíè÷åñêèå îñîáåííîñòè [Casas et
al., 2004], ìèíèìàëüíàÿ ÷àñòîòà âûÿâëåíà â ÿïîí-
ñêîé ïîïóëÿöèè [Iwai et al., 1999], ìàêñèìàëüíàÿ –
ñðåäè æèòåëåé Ñåâåðíîé Èðëàíäèè [Poirier et al.,
1999]. Â ðÿäå èññëåäîâàíèé [×åðíîâà ñ ñîàâò.,
2014; Áåáÿêîâà ñ ñîàâò., 2016] âûÿâëåíû ñâÿçè
ìåæäó âàðèàíòîì ãåíîòèïà ïî äàííîìó ïîëèìîð-
ôèçìó ãåíà åNOS, óðîâíåì NO è îòäåëüíûìè ïàðà-
ìåòðàìè ôóíêöèîíèðîâàíèÿ ñåðäå÷íî-ñîñóäèñòîé
ñèñòåìû. Ïðàêòè÷åñêè âñå ïîäîáíûå èññëåäîâà-
íèÿ âûïîëíåíû íà ëèöàõ ñðåäíåãî è ïîæèëîãî
âîçðàñòà ñ ðàçëè÷íîé ïàòîëîãèåé ñèñòåìû êðîâî-
îáðàùåíèÿ áåç ó÷åòà ñîìàòîòèïà.

Ðàíåå áûëè âûÿâëåíû âçàèìîñâÿçè ó þíî-
øåé-ñåâåðÿí ìåæäó âàðèàíòîì ãåíîòèïà ïî ïîëè-
ìîðôèçìó -786Ò>Ñ ãåíà åNOS, ôîðìèðîâàíèåì
ïåðèôåðè÷åñêîé âàçîêîíñòðèêöèè â îòâåò íà ôè-
çè÷åñêóþ íàãðóçêó è óðîâíåì ïðîäóêöèè âàçîàê-
òèâíûõ ýíäîòåëèàëüíûõ ôàêòîðîâ [Õðîìîâà ñ ñî-
àâò, 2015]. Îäíàêî â äîñòóïíîé ëèòåðàòóðå ìû íå
âñòðåòèëè äàííûõ î ñâÿçè ýòèõ ïàðàìåòðîâ ñ òèïîì
ñîìàòè÷åñêîé êîíñòèòóöèè.

Èñõîäÿ èç ýòîãî, àêòóàëüíûì ÿâëÿåòñÿ êîìï-
ëåêñíîå (ìîðôîëîãè÷åñêîå, ìîëåêóëÿðíî-ãåíåòè÷å-
ñêîå, áèîõèìè÷åñêîå è ôèçèîëîãè÷åñêîå) èçó÷åíèå
äåòåðìèíàíò ôîðìèðîâàíèÿ ïåðèôåðè÷åñêîé âàçî-
êîíñòðèêöèè ó êîðåííûõ þíîøåé-ñåâåðÿí ñ ðàçëè÷-
íûìè òèïàìè òåëîñëîæåíèÿ â óñëîâèÿõ Åâðîïåé-
ñêîãî Ñåâåðà.

Материалы и методы

Âñåãî îáñëåäîâàíî 170 ïðàêòè÷åñêè çäîðîâûõ
êîðåííûõ ðóññêèõ þíîøåé, ïîñòîÿííî ïðîæèâàþùèõ
â óñëîâèÿõ Åâðîïåéñêîãî Ñåâåðà. Â èçó÷àåìóþ âû-
áîðêó íå âêëþ÷àëèñü ëèöà, èìåþùèå ðåãóëÿðíûå
(2–3 ðàçà â íåäåëþ) ôèçè÷åñêèå íàãðóçêè, â ñâÿçè
ñ òåì, ÷òî ñèñòåìàòè÷åñêèå ôèçè÷åñêèå íàãðóçêè
äèíàìè÷åñêîãî õàðàêòåðà ñïîñîáñòâóþò ïîâûøå-
íèþ ýíäîòåëèé-çàâèñèìîé ðåëàêñàöèè ñîñóäîâ
[Green et al., 2004]. Ìîðôîëîãè÷åñêîå îáñëåäîâà-
íèå âêëþ÷àëî îïðåäåëåíèå òîòàëüíûõ, ïðîäîëü-
íûõ, ïîïåðå÷íûõ è îáõâàòíûõ ðàçìåðîâ òåëà ñ
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èñïîëüçîâàíèåì îáùåïðèíÿòîé ìåòîäèêè [Áóíàê,
1941; ×òåöîâ c ñîàâò., 1978], èçìåðåíèÿ ïðîâîäè-
ëèñü â óòðåííèå ÷àñû ñ ó÷åòîì ìåòîäè÷åñêèõ ðå-
êîìåíäàöèé Ý.Ã. Ìàðòèðîñîâà [Ìàðòèðîñîâ, 1982].
Òèï ñîìàòè÷åñêîé êîíñòèòóöèè îïðåäåëÿëè ïî
ñõåìå Â.Â. Áóíàêà [Áóíàê, 1941]. Òîíóñ ñîñóäîâ
îöåíèâàëñÿ ïî äàííûì ïåðèôåðè÷åñêîé ðåîâàçî-
ãðàôèè ñ èñïîëüçîâàíèåì èíäåêñà ïåðèôåðè÷å-
ñêîãî ñîïðîòèâëåíèÿ ñîñóäîâ (ÈÏÑ). Ðåîâàçîãðàì-
ìà ñíèìàëàñü ñ óêàçàòåëüíîãî ïàëüöà ëåâîé ðóêè.
Äëÿ çàïèñè ðåîâàçîãðàììû èñïîëüçîâàëè ìíîãî-
ôóíêöèîíàëüíûé äèàãíîñòè÷åñêèé êîìïüþòåðíûé
êîìïëåêñ «Äèàñòîì-01» (ÃÎÑÒ 15.013-94). Çà íîð-
ìàëüíûå ïîêàçàòåëè òîíóñà ïåðèôåðè÷åñêèõ ñî-
ñóäîâ ïðèíèìàëèñü ïîêàçàòåëè ÈÏÑ îò 80 äî 90
óäåëüíûõ åäèíèö (ñîãëàñíî èíñòðóêöèè ê àïïàðà-
òó «Äèàñòîì-01»). Òîíóñ ñîñóäîâ ôèêñèðîâàëñÿ äî
(ÈÏÑ 1) è ïîñëå (ÈÏÑ 2) ïðîáû ñ äîçèðîâàííîé
ôèçè÷åñêîé íàãðóçêîé ïî Ìàðòèíå-Êóøåëåâñêîìó
[Ñïîðòèâíàÿ ìåäèöèíà… 2013] ñ âûäåëåíèåì òè-
ïîâ ðåàêöèè ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû ñ ó÷åòîì
ïîêàçàòåëåé ñèñòåìíîé ãåìîäèíàìèêè (àðòåðèàëüíî-
ãî äàâëåíèÿ è ×ÑÑ). Îöåíêó êîíöåíòðàöèè NO â
ñûâîðîòêå êðîâè ïðîâîäèëè ïî ñóììàðíîé êîíöåí-
òðàöèè ñòàáèëüíûõ ìåòàáîëèòîâ íèòðàòîâ/íèòðè-
òîâ áèîõèìè÷åñêèì ìåòîäîì ñ èñïîëüçîâàíèåì
íàáîðà «Total NO/Nitrite/Nitrate»(«R&D Systems»,
ÑØÀ). Àíàëèç ñîäåðæàíèÿ â ïëàçìå ÝÒ-1 îñóùå-
ñòâëÿëè ìåòîäîì ÈÔÀ ñ èñïîëüçîâàíèåì äèàãíî-
ñòè÷åñêîãî íàáîðà «Enzyme immunoassay for the
quantitative determination of human endothelin 1-21»
(«BIOMEDICA GRUPPE», Àâñòðèÿ). Ãåíîòèïèðîâà-
íèå ïîëèìîðôèçìà -786T>C â ãåíå åNOS ïðîâî-
äèëè ìåòîäîì ïîëèìåðàçíîé öåïíîé ðåàêöèè
(ÏÖÐ) íà áàçå ìîëåêóëÿðíî-ãåíåòè÷åñêîé ëàáîðà-
òîðèè ÖÍÈË ÑÃÌÓ ñ èñïîëüçîâàíèåì ðåàêòèâîâ
ôèðìû «Ëèòåõ» (Ìîñêâà). Âñå ìàòåðèàëû áûëè
ñîáðàíû àíîíèìíî, ñ ñîáëþäåíèåì ïðàâèë áèîýòè-
êè è ïîäïèñàíèåì ïðîòîêîëîâ èíôîðìèðîâàííîãî
ñîãëàñèÿ. Â ñîîòâåòñòâèè ñ çàêîíîì î ïåðñîíàëü-
íûõ äàííûõ, äàííûå áûëè äåïåðñîíèçèðîâàíû.

Ñòàòèñòè÷åñêóþ îáðàáîòêó ðåçóëüòàòîâ ïðî-
èçâîäèëè ñ ïîìîùüþ ïàêåòà ïðîãðàììû «SPSS
17». Íîðìàëüíîñòü ðàñïðåäåëåíèÿ îöåíèâàëè ñ
ïîìîùüþ êðèòåðèÿ Êîëãîìîðîâà-Ñìèðíîâà è Øà-
ïèðî-Óèëêà. Â ñëó÷àå íåíîðìàëüíîãî ðàñïðåäå-
ëåíèÿ ðåçóëüòàòû ïðåäñòàâëÿëè â âèäå ìåäèàíû
(Ìå) è ïåðâîãî è òðåòüåãî êâàðòèëåé (Q1 è Q3).
Äëÿ ïîïàðíîãî ñðàâíåíèÿ èñïîëüçîâàëè êðèòåðèé
Ìàííà-Óèòíè. Êðèòè÷åñêèé óðîâåíü çíà÷èìîñòè (ð)
ïðè ïðîâåðêå ñòàòèñòè÷åñêèõ ãèïîòåç ïðèíèìàëè
ðàâíûì 0,05.

Результаты

Ñðåäè îáñëåäîâàííûõ âñòðå÷àëèñü þíîøè ñ
ãðóäíûì, áðþøíûì è ìóñêóëüíûìè ñîìàòîòèïà-
ìè. Êðîìå òîãî, áûëà âûäåëåíà ãðóïïà èíäèâèäîâ,
ñîìàòîòèï êîòîðûõ íå ìîã áûòü îòíåñåí íè ê îä-
íîìó èç èìåþùèõñÿ â ñõåìå Â.Â. Áóíàêà òèïîâ
êîíñòèòóöèè è êîòîðûé áûë óñëîâíî íàçâàí «íåî-
ïðåäåëåííûì». Ñðåäè îáñëåäîâàííûõ þíîøåé
48,2% ñîñòàâèëè ëèöà ñ ãðóäíûì ñîìàòîòèïîì,
22,9% – áðþøíûì, 15,3% – ìóñêóëüíûì è 13,5% –
íåîïðåäåë¸ííûì. Îñíîâíûå àíòðîïîëîãè÷åñêèå
õàðàêòåðèñòèêè þíîøåé-ñåâåðÿí òèïîâ ñîìàòè÷åñ-
êîé êîíñòèòóöèè, ïðåäñòàâëåíû â òàáëèöå 1.

Ïðîäóêöèÿ âàçîàêòèâíûõ ýíäîòåëèàëüíûõ
ôàêòîðîâ è ñîñòîÿíèå òîíóñà ñîñóäîâ äî è ïîñëå
ôèçè÷åñêîé íàãðóçêè â çàâèñèìîñòè îò ñîìàòîòè-
ïà ïðåäñòàâëåíû â òàáëèöå 2.

Ãèïåðòîíè÷åñêàÿ ðåàêöèÿ íà íàãðóçêó ñ ôîð-
ìèðîâàíèåì ïåðèôåðè÷åñêîé âàçîêîíñòðèêöèè è
ïîäúåìîì àðòåðèàëüíîãî äàâëåíèÿ âûÿâëåíà ó
24% îáñëåäîâàííûõ. Âñòðå÷àåìîñòü òèïîâ ãåìî-
äèíàìè÷åñêîé ðåàêöèè íà íàãðóçêó â çàâèñèìîñòè
îò ñîìàòîòèïà ïðåäñòàâëåíà â òàáëèöå 3.

Ïðîäóêöèÿ âàçîàêòèâíûõ ýíäîòåëèàëüíûõ ôàê-
òîðîâ è ñîñòîÿíèå òîíóñà ñîñóäîâ ó þíîøåé-ñåâå-
ðÿí ñ ãèïåðòîíè÷åñêîé ðåàêöèåé íà íàãðóçêó â çàâè-
ñèìîñòè îò ñîìàòîòèïà ïðåäñòàâëåíû â òàáëèöå 4.

Ïðîâåäåííîå ãåíîòèïèðîâàíèå ïîëèìîð-
ôèçìà -786T>C â ïðîìîòîðå ãåíà åNOS âûÿâèëî
ñëåäóþùåå ðàñïðåäåëåíèå ãåíîòèïîâ -786ÒÒ –
42,4%, -786ÒÑ – 46,5% è 786ÑÑ – 11,1%. Íàáëþ-
äàåìîå ðàñïðåäåëåíèå ÷àñòîò ðàçëè÷íûõ àëëå-
ëåé è ãåíîòèïîâ â ãðóïïå îáñëåäîâàííûõ ñîîòâåò-
ñòâîâàëî çàêîíó ðàâíîâåñèÿ Õàðäè-Âàéíáåðãà.
Âñòðå÷àåìîñòü ðàçëè÷íûõ ãåíîòèïîâ ïî èññëåäó-
åìîìó ïîëèìîðôèçìó â çàâèñèìîñòè îò ñîìàòî-
òèïà è òèïà ãåìîäèíàìè÷åñêîé ðåàêöèè íà íàãðóç-
êó ïðåäñòàâëåíà â òàáëèöå 5.

Â òàáëèöå 6. ïðåäñòàâëåíû äàííûå î ïðîäóê-
öèè âàçîàêòèâíûõ ýíäîòåëèàëüíûõ ôàêòîðîâ è
ñîñòîÿíèå òîíóñà ñîñóäîâ äî è ïîñëå ôèçè÷åñêîé
íàãðóçêè â çàâèñèìîñòè îò ñîìàòîòèïà ó ëèö, èìå-
þùèõ â ãåíîòèïå àëëåëü Ñ ïî ïîëèìîðôèçìó -
786T>C ãåíà åNOS.

Â òàáëèöå 7. ïðåäñòàâëåíû äàííûå î ïðîäóê-
öèè âàçîàêòèâíûõ ýíäîòåëèàëüíûõ ôàêòîðîâ è
ñîñòîÿíèå òîíóñà ñîñóäîâ äî è ïîñëå ôèçè÷åñêîé
íàãðóçêè â çàâèñèìîñòè îò ñîìàòîòèïà ó þíîøåé
ãîìîçèãîò ÒÒ ïî ïîëèìîðôèçìó -786T>C ãåíà
åNOS.

Ñðåäè ëèö ñ ãèïåðòîíè÷åñêîé ðåàêöèåé íà
íàãðóçêó ñòàòèñòè÷åñêè çíà÷èìîé ðàçíèöû â ñèí-
òåçå âàçîàêòèâíûõ ýíäîòåëèàëüíûõ ôàêòîðîâ ó
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Хромова А.В., Феликсова О.М., Куба А.А., Бебякова Н.А.

Òàáëèöà 1. Îñíîâíûå àíòðîïîìåòðè÷åñêèå õàðàêòåðèñòèêè ëèö ðàçíûõ òèïîâ ñîìàòè÷åñêîé
êîíñòèòóöèè, Ìå (Q1; Q3)

Òàáëèöà 2. Ïðîäóêöèÿ âàçîàêòèâíûõ ýíäîòåëèàëüíûõ ôàêòîðîâ è òîíóñ ñîñóäîâ ó ëèö ñ ðàçëè÷íûìè
ñîìàòîòèïàìè

Ïðèìå÷àíèÿ. NO – îêñèä àçîòà, ÝÒ-1 – ýíäîòåëèí-1, ÈÏÑ 1 – èíäåêñ ïåðèôåðè÷åñêîãî ñîïðîòèâëåíèÿ ñîñó-
äîâ äî ïðîâåäåíèÿ ïðîáû Ìàðòèíå-Êóøåëåâñêîãî, ÈÏÑ 2 – èíäåêñ ïåðèôåðè÷åñêîãî ñîïðîòèâëåíèÿ ñîñóäîâ
ïîñëå ïðîâåäåíèÿ ïðîáû Ìàðòèíå-Êóøåëåâñêîãî. Ïðèâåäåíû çíà÷åíèå «ð», õàðàêòåðèçóþùèå ñòàòèñòè÷åñêè
çíà÷èìûå ðàçëè÷èÿ.

Òàáëèöà 3. Âñòðå÷àåìîñòü òèïîâ ãåìîäèíàìè÷åñêîé ðåàêöèè íà íàãðóçêó â çàâèñèìîñòè îò ñîìàòîòèïà
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þíîøåé-ñåâåðÿí ñ ðàçëè÷íûìè àëëåëüíûìè âà-
ðèàíòàìè ïîëèìîðôèçìà -786T>C ãåíà åNOS â
çàâèñèìîñòè îò ñîìàòîòèïà âûÿâëåíî íå áûëî,
îäíàêî ìàêñèìàëüíî âûñîêèé óðîâåíü ÈÏÑ ïîñ-
ëå íàãðóçêè (114,7 óä. åä.) âûÿâëåí ó ëèö ñ áðþø-
íûì ñîìàòîòèïîì è ãåíîòèïîì ÑÑ ïî èçó÷àåìîìó
ïîëèìîðôèçìó.

Обсуждение

Íàèáîëåå ÷àñòî èç âñåõ ñîìàòîòèïîâ ñðåäè
êîðåííûõ þíîøåé-ñåâåðÿí âñòðå÷àëñÿ ãðóäíîé
òèï ñîìàòè÷åñêîé êîíñòèòóöèè. Àíàëèç óðîâíåé
ÝÒ-1 è NO âûÿâèë ðÿä îñîáåííîñòåé â ïðîäóêöèè
äàííûõ âàçîàêòèâíûõ ýíäîòåëèàëüíûõ ôàêòîðîâ,
ñâÿçàííûõ ñ òèïîì êîíñòèòóöèè. Òàê, ñòàòèñòè÷åñêè
çíà÷èìûé íàèáîëåå âûñîêèé óðîâåíü ÝÒ-1 õàðàê-
òåðåí äëÿ þíîøåé ñ áðþøíûì ñîìàòîòèïîì ïî
ñðàâíåíèþ ñ ëèöàìè ñ äðóãèìè òèïàìè ñîìàòè÷å-
ñêîé êîíñòèòóöèè (ð≤0,05). Ìèíèìàëüíàÿ êîíöåíòðà-
öèÿ ÝÒ-1 îïðåäåëåíà ó þíîøåé ñ íåîïðåäåëåííûì
ñîìàòîòèïîì. Ó ëèö ñ ýòèì æå ñîìàòîòèïîì âûÿâ-
ëåíà ñòàòèñòè÷åñêè çíà÷èìàÿ ïî ñðàâíåíèþ ñ
þíîøàìè ñ äðóãèìè ñîìàòîòèïàìè áîëåå íèçêàÿ
êîíöåíòðàöèÿ NO (ð≤0,05).

Èñõîäÿ èç àíàëèçà óðîâíÿ ïðîäóêöèè âàçî-
êîíñòðèêòîðà ÝÒ-1 è âàçîäèëÿòàòîðà NO â çàâè-
ñèìîñòè îò ñîìàòîòèïà íàèáîëüøóþ ãåíåòè÷åñêóþ
ïðåäðàñïîëîæåííîñòü ê âîçíèêíîâåíèþ ïåðèôå-
ðè÷åñêîé âàçîêîíñòðèêöèè ñëåäóåò îæèäàòü ó ëèö
ñ áðþøíûì ñîìàòîòèïîì.

Òîíóñ ïåðèôåðè÷åñêèõ ñîñóäîâ äî íàãðóçêè
âíå çàâèñèìîñòè îò ñîìàòîòèïà ñîîòâåòñòâîâàë

Òàáëèöà 4. Ïðîäóêöèÿ âàçîàêòèâíûõ ýíäîòåëèàëüíûõ ôàêòîðîâ è ñîñòîÿíèå òîíóñà ñîñóäîâ
ó ëèö ñ ãèïåðòîíè÷åñêîé ðåàêöèåé íà íàãðóçêó â çàâèñèìîñòè îò ñîìàòîòèïà

Ïðèìå÷àíèÿ. NO – îêñèä àçîòà, ÝÒ-1 – ýíäîòåëèí-1, ÈÏÑ 1 – èíäåêñ ïåðèôåðè÷åñêîãî ñîïðîòèâëåíèÿ ñîñó-
äîâ äî ïðîâåäåíèÿ ïðîáû Ìàðòèíå-Êóøåëåâñêîãî, ÈÏÑ 2 – èíäåêñ ïåðèôåðè÷åñêîãî ñîïðîòèâëåíèÿ ñîñóäîâ
ïîñëå ïðîâåäåíèÿ ïðîáû Ìàðòèíå-Êóøåëåâñêîãî. Ïðèâåäåíû çíà÷åíèå «ð», õàðàêòåðèçóþùèå ñòàòèñòè÷åñêè
çíà÷èìûå ðàçëè÷èÿ.

Òàáëèöà 5. Ðàñïðåäåëåíèå ãåíîòèïîâ -786T>C
ïðîìîòîðà ãåíà åNOS ó þíîøåé ñ ðàçëè÷íûìè

ñîìàòîòèïàìè è òèïàìè ãåìîäèíàìè÷åñêîé
ðåàêöèè íà íàãðóçêó, â % îò ñîìàòîòèïà

íîðìå, îäíàêî ïðèáëèæàëñÿ ê å¸ âåðõíåé ãðàíèöå
(çà èñêëþ÷åíèåì ãðóïïû ëèö ñ íåîïðåäåëåííûì
ñîìàòîòèïîì), ÷òî ñâèäåòåëüñòâóåò î ñêëîííîñòè
ñåâåðÿí ê ïåðèôåðè÷åñêîé âàçîêîíñòðèêöèè. Ïîñ-
ëå ïðîâåäåíèÿ ïðîáû ñ äîçèðîâàííîé ôèçè÷åñêîé
íàãðóçêîé â öåëîì ïî ãðóïïàì îáñëåäîâàííûõ âíå
çàâèñèìîñòè îò òèïà ãåìîäèíàìè÷åñêîé ðåàêöèè
íà íàãðóçêó ãèïåðòîíóñ âûÿâëåí ó ëèö âñåõ ñîìà-
òîòèïîâ, çà èñêëþ÷åíèåì íåîïðåäåëåííîãî. Íå-
ñìîòðÿ íà ñòàòèñòè÷åñêè çíà÷èìóþ áîëåå íèçêóþ
ïðîäóêöèþ NO (ð≤0,05) ó þíîøåé ñ íåîïðåäåëåí-
íûì òèïîì ñîìàòè÷åñêîé êîíñòèòóöèè ïîñëå íà-
ãðóçêè ñîõðàíÿåòñÿ íîðìîòîíóñ (ð≤0,05), ÷òî ïî-
çâîëÿåò ñäåëàòü âûâîä î áîëüøåé ðîëè â ôîðìè-
ðîâàíèè ïåðèôåðè÷åñêîãî ñîñóäèñòîãî òîíóñà â
óñëîâèÿõ Åâðîïåéñêîãî Ñåâåðà âàçîêîíñòðèêòîðà
ÝÒ-1. Äàííûé ïåïòèä ñòèìóëèðóåò ÷åðåç ÝÒ™-
ðåöåïòîðû âûñâîáîæäåíèå NO [Miyauchi, Masaki,
1999], ÷òî, âåðîÿòíî, îáóñëàâëèâàåò áîëåå âûñî-
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Òàáëèöà 6. Ïðîäóêöèÿ âàçîàêòèâíûõ ýíäîòåëèàëüíûõ ôàêòîðîâ è òîíóñ ñîñóäîâ â çàâèñèìîñòè
îò ñîìàòîòèïà ó ëèö, èìåþùèõ â ãåíîòèïå àëëåëü Ñ ïî ïîëèìîðôèçìó -786T>C ãåíà åNOS

Ïðèìå÷àíèÿ. NO – îêñèä àçîòà, ÝÒ-1 – ýíäîòåëèí-1, ÈÏÑ 1 – èíäåêñ ïåðèôåðè÷åñêîãî ñîïðîòèâëåíèÿ ñîñó-
äîâ äî ïðîâåäåíèÿ ïðîáû Ìàðòèíå-Êóøåëåâñêîãî, ÈÏÑ 2 – èíäåêñ ïåðèôåðè÷åñêîãî ñîïðîòèâëåíèÿ ñîñóäîâ
ïîñëå ïðîâåäåíèÿ ïðîáû Ìàðòèíå-Êóøåëåâñêîãî. Ïðèâåäåíû çíà÷åíèå «ð», õàðàêòåðèçóþùèå ñòàòèñòè÷åñêè
çíà÷èìûå ðàçëè÷èÿ.

Òàáëèöà 7. Ïðîäóêöèÿ âàçîàêòèâíûõ ýíäîòåëèàëüíûõ ôàêòîðîâ è òîíóñ ñîñóäîâ â çàâèñèìîñòè
îò ñîìàòîòèïà ó ëèö ñ ãåíîòèïîì ÒÒ ïî ïîëèìîðôèçìó -786T>C ãåíà åNOS

Ïðèìå÷àíèÿ. NO – îêñèä àçîòà, ÝÒ-1 – ýíäîòåëèí-1, ÈÏÑ 1 – èíäåêñ ïåðèôåðè÷åñêîãî ñîïðîòèâëåíèÿ ñîñóäîâ
äî ïðîâåäåíèÿ ïðîáû Ìàðòèíå-Êóøåëåâñêîãî, ÈÏÑ 2 – èíäåêñ ïåðèôåðè÷åñêîãî ñîïðîòèâëåíèÿ ñîñóäîâ ïîñëå
ïðîâåäåíèÿ ïðîáû Ìàðòèíå-Êóøåëåâñêîãî. Ïðèâåäåíû çíà÷åíèå «ð», õàðàêòåðèçóþùèå ñòàòèñòè÷åñêè çíà÷è-
ìûå ðàçëè÷èÿ.
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êóþ êîíöåíòðàöèþ NO ó þíîøåé ñ áðþøíûì, ãðóä-
íûì è ìóñêóëüíûì ñîìàòîòèïàìè ïî ñðàâíåíèþ ñ
ëèöàìè ñ íåîïðåäåëåííûì ñîìàòîòèïîì. Áîëåå
âûñîêèé óðîâåíü NO ó ëèö ñ äðóãèìè ñîìàòîòèïà-
ìè ïî ñðàâíåíèþ ñ íåîïðåäåëåííûì ïîääåðæè-
âàåò íîðìîòîíóñ ñîñóäîâ â óñëîâèÿõ ïîêîÿ íà
ôîíå áîëåå âûñîêîãî óðîâíÿ ÝÒ-1.

Óðîâåíü ÝÒ-1 êîððåëèðóåò ñ ñîñòîÿíèåì òî-
íóñà ïåðèôåðè÷åñêèõ ñîñóäîâ. Òàê ìàêñèìàëüíî
âûñîêèå öèôðû ÈÏÑ êàê äî, òàê è ïîñëå íàãðóçêè,
îòìå÷åíû â ãðóïïå þíîøåé ñ áðþøíûì ñîìàòî-
òèïîì, ó êîòîðûõ âûÿâëåíà ìàêñèìàëüíàÿ ïðîäóê-
öèÿ ÝÒ-1. Ñòàòèñòè÷åñêè çíà÷èìîé ðàçíèöà â ñî-
ñòîÿíèè òîíóñà ñîñóäîâ ó ëèö ñ áðþøíûì ñîìà-
òîòèïîì ïî ñðàâíåíèþ ñ þíîøàìè ñ äðóãèìè òèïà-
ìè ñîìàòè÷åñêîé êîíñòèòóöèè ñòàíîâèòñÿ ïîñëå
ïðîâåäåíèÿ ïðîáû ñ äîçèðîâàííîé ôèçè÷åñêîé
íàãðóçêîé (ð≤0,05). Ïðè ýòîì ñðåäè ëèö ñ ãèïåðòî-
íè÷åñêîé ðåàêöèåé íà íàãðóçêó 53,7% îáñëåäîâàí-
íûõ èìåëè ïåðèôåðè÷åñêóþ âàçîêîíñòðèêöèþ â
ñîñòîÿíèè ïîêîÿ, áîëüøèíñòâî èç ýòèõ þíîøåé
îòíîñèëèñü ê ãðóäíîìó è áðþøíîìó ñîìàòîòèïàì.

Â ãðóïïå ëèö ñ áðþøíûì ñîìàòîòèïîì ÷àùå, ÷åì
ñðåäè þíîøåé ñ äðóãèìè ñîìàòîòèïàìè íàáëþäà-
ëàñü ãèïåðòîíè÷åñêàÿ ðåàêöèÿ íà íàãðóçêó (ð≤0,05),
à íàèáîëåå ðåäêî (ð≤0,01) òàêàÿ ðåàêöèÿ âñòðå-
÷àëàñü ñðåäè þíîøåé ñ íåîïðåäåëåííûì ñîìàòî-
òèïîì.

Áîëåå çíà÷èìàÿ ðîëü ÝÒ-1 â ôîðìèðîâàíèè
òîíóñà ïåðèôåðè÷åñêèõ ñîñóäîâ â óñëîâèÿõ Åâðî-
ïåéñêîãî Ñåâåðà ïî ñðàâíåíèþ ñ NO ïîäòâåðæ-
äàåòñÿ è àíàëèçîì äàííûõ âíóòðè âñåõ ñîìàòîòè-
ïîâ ñ ó÷åòîì òèïà ãåìîäèíàìè÷åñêîé ðåàêöèè íà
íàãðóçêó. Âíóòðè ñîìàòîòèïà ó ëèö ñ íîðìî- è ãè-
ïåðòîíè÷åñêîé ðåàêöèåé íà íàãðóçêó óðîâåíü NO
ôàêòè÷åñêè íå ðàçëè÷àëñÿ, â òî âðåìÿ êàê óðî-
âåíü ÝÒ-1 ó ëèö ñ ãèïåðòîíè÷åñêîé ðåàêöèåé áûë
ñòàòèñòè÷åñêè âûøå ïî ñðàâíåíèþ ñ þíîøàìè ñ
òåì æå ñîìàòîòèïîì, íî ñ íîðìîòîíè÷åñêîé ðåàê-
öèåé íà íàãðóçêó (ð≤0,01).

Íàèáîëåå âûñîêèé òîíóñ ñîñóäîâ êàê äî, òàê
è ïîñëå íàãðóçêè ñðåäè ëèö ñ ãèïåðòîíè÷åñêîé
ðåàêöèåé âûÿâëåí ó þíîøåé ñ áðþøíûì ñîìàòî-
òèïîì, õîòÿ óðîâåíü NO ó ýòèõ ëèö íå îòëè÷àåòñÿ
îò äàííîãî ïîêàçàòåëÿ ó ëèö ñ ìóñêóëüíûì è ãðóä-
íûìè ñîìàòîòèïàìè ñ òåì æå òèïîì ãåìîäèíàìè-
÷åñêîé ðåàêöèè íà íàãðóçêó.

Òàêèì îáðàçîì, â óñëîâèÿõ Åâðîïåéñêîãî Ñå-
âåðà â ôîðìèðîâàíèè ïåðèôåðè÷åñêîé âàçîêîíñò-
ðèêöèè ó ìîëîäûõ çäîðîâûõ ëèö ìóæñêîãî ïîëà
âíå çàâèñèìîñòè îò ñîìàòîòèïà ñíèæåíèå êîëè-
÷åñòâà NO íå èãðàåò ñóùåñòâåííîé ðîëè, à, âåðî-
ÿòíî, èãðàþò ðîëü äðóãèå, îáóñëîâëåííûå êîíñòè-
òóöèåé, îñîáåííîñòè (óðîâåíü ñèíòåçà ÝÒ-1 è

äðóãèõ âàçîàêòèâíûõ ýíäîòåëèàëüíûõ ôàêòîðîâ,
îñîáåííîñòè íåðâíîé ðåãóëÿöèè ñîñóäèñòîãî òî-
íóñà è äð.).

Ïðåîáëàäàþùèìè ãåíîòèïàìè ïî ïîëèìîð-
ôèçìó -786Ò>Ñ ãåíà åNOS ÿâëÿëèñü ãåíîòèïû,
ñîäåðæàùèå âàðèàíò èçó÷àåìîãî àëëåëÿ Ò. Ñîîò-
íîøåíèå ðàçëè÷íûõ àëëåëüíûõ âàðèàíòîâ ïðîìî-
òîðà ãåíà åNOS (ÒÒ, ÒÑ, ÑÑ) ó þíîøåé-ñåâåðÿí
áûëî áëèçêèì ê òàêîâîìó ó áîëüøèíñòâà åâðîïåé-
ñêèõ ïîïóëÿöèé [Casas et al., 2004], çà èñêëþ÷åíè-
åì óêðàèíöåâ [Ïàðõîìåíêî ñ ñîàâò., 2014], ôðàí-
öóçîâ [Poirier et al., 1999] è æèòåëåé Ñåâåðíîé
Èðëàíäèè [Poirier et al, 1999]. Íàèáîëåå ðåäêèì ó
æèòåëåé Åâðîïåéñêîãî Ñåâåðà âíå çàâèñèìîñòè
îò ñîìàòîòèïà ÿâëÿëñÿ ãåíîòèï ÑÑ, ÷òî ñîãëàñó-
åòñÿ ñ îáùåìèðîâûìè äàííûìè [Casas et al.,
2004].

Íàëè÷èå â ãåíîòèïå àëëåëÿ Ñ, âåðîÿòíî, ïðåä-
ðàñïîëàãàåò ê âîçíèêíîâåíèþ ïåðèôåðè÷åñêîé
âàçîêîíñòðèêöèè. Ó þíîøåé ñ ãåíîòèïàìè ÑÑ è ÑÒ
ïî ñðàâíåíèþ ñ ãåíîòèïîì ÒÒ íà 10% ÷àùå âîç-
íèêàåò ãèïåðòîíè÷åñêàÿ ðåàêöèÿ íà íàãðóçêó. Àíà-
ëèç ÷àñòîòû âñòðå÷àåìîñòè àëëåëÿ Ñ ñðåäè ëèö ñ
ãèïåðòîíè÷åñêîé ðåàêöèåé ñ ó÷åòîì ñîìàòîòèïà
âûÿâèë, ÷òî ó âñåõ ñîìàòîòèïîâ, çà èñêëþ÷åíè-
åì áðþøíîãî, ãåíîòèïû ÑÑ è ÑÒ âñòðå÷àëèñü â 2
ðàçà ÷àùå, ÷åì ãîìîçèãîòû ÒÒ. Ãåíîòèï ÑÑ ñòà-
òèñòè÷åñêè ðåæå âñòðå÷àëñÿ ó ëèö ñ áðþøíûì
ñîìàòîòèïîì, íî â îòëè÷èå îò äðóãèõ ñîìàòîòè-
ïîâ âñåãäà ñîïðîâîæäàëñÿ ãèïåðòîíè÷åñêîé ðå-
àêöèåé íà íàãðóçêó è ïåðèôåðè÷åñêîé âàçîêîí-
ñòðèêöèåé.

Èìåþòñÿ äàííûå [Doshi et al., 2006] î ñíèæå-
íèè ñèíòåçà NO ïðè ðàçëè÷íûõ âàðèàíòàõ ãåíîòè-
ïà ïî ïîëèìîðôèçìó -786T>C â ãåíå åNOS, îäíà-
êî ìû íå âûÿâèëè èçìåíåíèé â ïðîäóêöèè NO â
çàâèñèìîñòè îò ãåíîòèïà ïî ýòîìó ïîëèìîðôèç-
ìó ñ ó÷åòîì ñîìàòîòèïà. Ïðè ýòîì íàáëþäàëàñü
âçàèìîñâÿçü ãåíîòèïà ÑÑ ïî ïîëèìîðôèçìó -
786T>C â ãåíå åNOS ñ óðîâíåì ñèíòåçà ÝÒ-1.
Þíîøè ñ äàííûì ãåíîòèïîì èìåëè íàèáîëåå âû-
ñîêèå ïî ñðàâíåíèþ ñ ãåòåðîçèãîòàìè è ãîìîçèãî-
òàìè ÒÒ ïî èçó÷àåìîìó ïîëèìîðôèçìó ïîêàçàòå-
ëè ÝÒ-1. Ýòà îñîáåííîñòü âûÿâëÿëàñü ïðè àíàëè-
çå ñ ó÷åòîì ãåíîòèïà âíóòðè êàæäîãî ñîìàòîòèïà.
Ìàêñèìàëüíî íåãàòèâíûé ýôôåêò ãåíîòèïà ÑÑ â
îòíîøåíèè âàçîêîíñòðèêöèè ðåàëèçóåòñÿ ó þíî-
øåé-ñåâåðÿí ñ áðþøíûì ñîìàòîòèïîì. Ó âñåõ ëèö
ñ áðþøíûì ñîìàòîòèïîì ïðè ýòîì ãåíîòèïå âû-
ÿâëåíà ïåðèôåðè÷åñêàÿ âàçîêîíñòðèêöèÿ êàê äî,
òàê è ïîñëå íàãðóçêè, â òî âðåìÿ êàê ó þíîøåé ñ
òàêèì æå ãåíîòèïîì, íî äðóãèì òèïîì òåëîñëîæå-
íèÿ îíà âûÿâëÿëàñü ðåæå (ñîîòâåòñòâåííî ïðè
ãðóäíîì ñîìàòîòèïå – ó 54,5%, ìóñêóëüíîì – ó
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66,7% è íåîïðåäåëåííîì – ó 33,3%). Êðîìå òîãî,
ó þíîøåé-ñåâåðÿí ñ áðþøíûì ñîìàòîòèïîì è ãå-
íîòèïîì ÑÑ ïî ïîëèìîðôèçìó -786T>C â ãåíå
åNOS ïî ñðàâíåíèþ ñ äðóãèìè îáñëåäîâàííûìè
óñòàíîâëåí íàèáîëåå âûñîêèé óðîâåíü ÝÒ-1,
ÈÏÑ1 è ÈÏÑ2.

Выводы

1. Ïåðèôåðè÷åñêàÿ âàçîêîíñòðèêöèÿ â óñëîâè-
ÿõ Åâðîïåéñêîãî Ñåâåðà íàèáîëåå ÷àñòî âîç-
íèêàåò ó ëèö ñ áðþøíûì ñîìàòîòèïîì.

2. Äëÿ þíîøåé ñ áðþøíûì ñîìàòîòèïîì õàðàê-
òåðåí ìàêñèìàëüíî âûñîêèé òîíóñ ñîñóäîâ êàê
äî, òàê è ïîñëå ïðîáû ñ äîçèðîâàííîé ôèçè-
÷åñêîé íàãðóçêîé, ÷òî âî ìíîãîì îáóñëîâëå-
íî âûñîêèì óðîâíåì ñèíòåçà ÝÒ-1.

3. Ðèñê ðàçâèòèÿ ïåðèôåðè÷åñêîé âàçîêîíñòðèê-
öèè ó çäîðîâûõ þíîøåé âíå çàâèñèìîñòè îò
ñîìàòîòèïà ñâÿçàí ñ óðîâíåì ïðîäóêöèè ÝÒ-1
è íå êîððåëèðóåò ñ óðîâíåì NO.

4. Ðàçëè÷íûå âàðèàíòû ãåíîòèïà ïî ïîëèìîð-
ôèçìó -786T>C â ãåíå åNOS ó ìîëîäûõ çäî-
ðîâûõ þíîøåé íå âëèÿþò íà óðîâåíü ïðîäóê-
öèè NO, íî èçìåíÿþò ñèíòåç ÝÒ-1. Íàèáîëåå
âûñîêèé óðîâåíü ÝÒ-1 íàáëþäàëñÿ ïðè ãåíî-
òèïå ÑÑ.

5. Ãåíîòèï ÑÑ ïðîìîòîðà ãåíà åNOS (-786T>C)
îáóñëàâëèâàåò ñêëîííîñòü ê ïåðèôåðè÷å-
ñêîìó âàçîñïàçìó è ÿâëÿåòñÿ ïðåäðàñïîëàãà-
þùèì ôàêòîðîì ðàçâèòèÿ ïåðèôåðè÷åñêîé
âàçîêîíñòðèêöèè âíå çàâèñèìîñòè îò ñîìàòî-
òèïà.

6. Íàèáîëåå âûðàæåíî âàçîêîíñòðèêòîðíîå âëè-
ÿíèå ãåíîòèïà ÑÑ ïîëèìîðôèçìà -786T>C â
ãåíå åNOS íà ïåðèôåðè÷åñêèé ñîñóäèñòûé
òîíóñ ó ëèö ñ áðþøíûì ñîìàòîòèïîì.

7. Ìèíèìàëüíûé ðèñê âîçíèêíîâåíèÿ ïåðèôå-
ðè÷åñêîé âàçîêîíñòðèêöèè â óñëîâèÿõ Åâðî-
ïåéñêîãî Ñåâåðà èìåþò þíîøè ñ íåîïðåäå-
ëåííûì ñîìàòîòèïîì, ÷òî îáóñëîâëåíî íàè-
áîëåå íèçêèì ïî ñðàâíåíèþ ñ äðóãèìè ñîìàòî-
òèïàìè óðîâíåì ñèíòåçà ÝÒ-1.
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CONSTITUTIONAL ASPECTS OF PERIPHERAL
VASOCONSTRICTION IN THE POPULATION
OF EUROPEAN NORTH

A.V. Khromova, O.M. Feliksova, A.A. Kuba, N.A Bebyakova

Northern State Medical University, Arkhangelsk

The peripheral vasoconstriction is the early predictor of arterial hypertension (AH). Considering that
constitutional characteristics include not only morphological, biochemical and neuropsychological parameters,
but also genetic aspects of different physiological processes, the aim of the current research is to study the
determinants of peripheral vasoconstriction of young males with different somatotypes. In total, 170 young
healthy males constantly living in European North (18–22 years) were examined.

Somatotype was determined based on morphological examination using Bunak’s scheme [Bunak, 1941].
Vessel tonus was evaluated by means of peripheral reovasography before and after 20 squatting movements
for 30 seconds (Martine-Kushelevskii’s probe with dosed physical exertion) and after this the type of CVS
reaction to the exercise was identified. Serum concentration of nitric oxide (NO) was biochemically measured
based on total concentration of stable metabolites (nitrites/nitrates). Endothelin-1 (ET-1) level was measured
using ELISA. Genotyping of -786T>C polymorphism in endothelial nitric oxide synthase (eNOS) gene was
performed by means of PCR.
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48,2% of the study subjects comprised the group with thoracic somatotype, 22,9% had abdominal
somatotype,15,3% – muscular and13,5% – undetermined. The highest level of ET-1 was observed in young
males with abdominal somatotype (p≤ 0.05). The lowest level of ET-1 was registered in the group with
undetermined somatotype. These individuals also had lower concentration of NO (p≤ 0.05). Vessel tonus
was normal before physical exertion irrespective of somatotype, but was close to its upper limit.

Hypertonic reaction on physical exertion with peripheral vasoconstriction was revealed in 24% of study
subjects. This type of reaction was most often observed in the group with abdominal type. Among subjects
with hypertonic reaction, the highest vessel tonus both before and after physical exertion was observed in
the group with abdominal somatotype. Though the level of NO in this group was the same as in the group
with muscular and thoracic somatotypes with the same type of hemodynamic response to physical exertion

Genotyping of -786T>C polymorphism in eNOS gene revealed the following genotype distribution: TT –
42,4%, TC – 46,5%, CC – 11,1%. There was no association between the level of NO and the genotypes
when somatotype was controlled for. But young males with CC genotype showed the highest level of ET-1 in
comparison with TT and TC genotype carriers.

The risk to develop peripheral vasoconstriction reaction in young healthy males is associated with the
ET-1 level, but not with NO level, irrespective of somatotype. Genotype variant for -786T>C polymorphism in
eNOS gene in young healthy males influences synthesis of ET-1, but does not influence the synthesis of NO.
CC genotype in eNOS gene promotor predisposes to peripheral vasoconstriction reaction irrespective of
somatotype.

Vasoconstrictive influence of CC genotype of -786T>C polymorphism in eNOS gene is most pronounced
in subjects with abdominal somatotype. Young males with abdominal somatotype have the highest vessel
tonus both before and after physical exertion due to higher level of ET-1 synthesis. Accordingly, CC genotype
as a risk factor for vasoconstriction is typical for young males from European North with abdominal somatotype.

All subjects with this genotype and with abdominal somatotype demonstrated peripheral vasoconstriction
both before and after physical exertion and they had highest levels of ET-1 and the highest index of peripheral
vascular resistance. Young males with undetermined somatotype have the minimal risk of peripheral
vasoconstriction due to the lowest level of ET-1 synthesis.

Keywords: somatotype, peripheral vasoconstriction, nitric oxide, endothelin-1, -786T>C polymorphism
of eNOS gene


