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Äèíàìèêà ïîêàçàòåëåé âàðèàáåëüíîñòè ðèòìà ñåðäöà ïðè àêòèâíîé îðòîñòàòè÷åñêîé ïðîáå èçó÷åíà ñ
èñïîëüçîâàíèåì ìåòîäà ôàêòîðíîãî àíàëèçà ó 22 áîëüíûõ þâåíèëüíîé àðòåðèàëüíîé ãèïåðòåíçèåé, 33 ïàöèåíòîâ
ãèïåðòîíè÷åñêîé áîëåçíüþ è 31 ïðàêòè÷åñêè çäîðîâîãî ïîäðîñòêà.
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The dynamics of the heart rate variability indices during the active orthostatic test was studied with the aid of factor
analysis in 22 patients with juvenile arterial hypertension, 33 patients with essential hypertension, and 31 healthy
teenagers.
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ÌÀÒÅÐÈÀË È ÌÅÒÎÄÛ

Îáñëåäîâàíî 86 ÷åëîâåê. Âñå îáñëåäóåìûå áûëè
ðàçáèòû íà òðè ãðóïïû: 22 áîëüíûõ ÞÀÃ (ñðåäíèé âîç-
ðàñò - 17,0±0,2 ãîäà), 33 ïàöèåíòà ñ ÃÁ 2-é ñòàäèè (ñðåäíèé
âîçðàñò - 44,6±2,8 ãîäà) è êîíòðîëüíàÿ ãðóïïà èç 31 ïðàê-
òè÷åñêè çäîðîâîãî ïîäðîñòêà (ñðåäíèé âîçðàñò 14,7±0,5
ãîäà). Âñåì îáñëåäóåìûì ïðîâîäèëñÿ àíàëèç ÂÐÑ èñõîä-
íî â ïîëîæåíèè ë¸æà è â óñëîâèÿõ ÀÎÏ íà àïïàðàòå
«ÂÍÑ-ñïåêòð» (ôèðìà «ÍåéðîÑîôò ËÒÄ», Ðîññèÿ) ïî
ñòàíäàðòíîé ìåòîäèêå. Èññëåäîâàëèñü âðåìåííûå è ñïåê-
òðàëüíûå õàðàêòåðèñòèêè ñåðäå÷íîãî ðèòìà.

Èç âðåìåííûõ ïàðàìåòðîâ äëÿ àíàëèçà áûëè âçÿòû:
×ÑÑ - ñðåäíåå ÷èñëî ñåðäå÷íûõ ñîêðàùåíèé â 1 ìèíóòó;
RRmin è RRmax - ìèíèìàëüíûå è ìàêñèìàëüíûå çíà÷å-
íèÿ èíòåðâàëîâ ìåæäó íîðìàëüíûìè êàðäèîöèêëàìè;
RRNN - ñðåäíÿÿ äëèòåëüíîñòü èíòåðâàëîâ RR, îòðàæàþ-
ùàÿ ñóììàðíîå âîçäåéñòâèå ñèìïàòè÷åñêèõ è ïàðàñèì-
ïàòè÷åñêèõ âëèÿíèé íà ñèíóñîâûé ðèòì;
SDNN - ñòàíäàðòíîå îòêëîíåíèå âåëè÷èí íîðìàëüíûõ RR-
èíòåðâàëîâ çà âåñü ðàññìàòðèâàåìûé ïåðèîä, îòðàæàþ-
ùåå èíòåãðàëüíîå âëèÿíèå âåãåòàòèâíûõ ìåõàíèçìîâ ðå-
ãóëÿöèè íà ñèíóñîâûé ðèòì;
RMSSD - êâàäðàòíûé êîðåíü èç ñóììû êâàäðàòîâ ðàçíî-
ñòåé âåëè÷èí ïîñëåäîâàòåëüíûõ ïàð RR – èíòåðâàëîâ;
pNN50% - ïðîöåíò ïàð ïîñëåäîâàòåëüíûõ èíòåðâàëîâ,
ðàçëè÷àþùèõñÿ áîëåå, ÷åì íà 50 ìèëëèñåêóíä;
ñV% - êîýôôèöèåíò âàðèàöèè (SDNN/RRNNõ100%), ïî-
êàçàòåëü õàðàêòåðèçóþùèé, êàê è SDNN, èíòåãðàëüíîå
âëèÿíèå ñèìïàòè÷åñêèõ è ïàðàñèìïàòè÷åñêèõ ìåõàíèç-
ìîâ ðåãóëÿöèè íà ñèíóñîâûé ðèòì, íî ïîçâîëÿþùèé ó÷è-
òûâàòü è âëèÿíèå ×ÑÑ.

Ïðè ïðîâåäåíèè ñïåêòðàëüíîãî àíàëèçà ó÷èòûâà-
ëèñü ñëåäóþùèå âåëè÷èíû:
TP (total power) - îáùàÿ ìîùíîñòü ñïåêòðà íåéðîãóìî-
ðàëüíîé ðåãóëÿöèè, õàðàêòåðèçóþùàÿ ñóììàðíîå âîçäåé-
ñòâèå âñåõ ñïåêòðàëüíûõ êîìïîíåíòîâ íà ñèíóñîâûé
ðèòì;
ÍF (high frequency) - âûñîêî÷àñòîòíûå êîëåáàíèÿ ïðè
÷àñòîòå 0,15 – 0,40 Ãö, îòðàæàþùèå àêòèâíîñòü ïàðàñèì-
ïàòè÷åñêîãî îòäåëà âåãåòàòèâíîé íåðâíîé ñèñòåìû;

Â íàñòîÿùåå âðåìÿ óñòàíîâëåíî, ÷òî ìåæäó íàðó-
øåíèÿìè âåãåòàòèâíîé ðåãóëÿöèè ñèíóñîâîãî ðèòìà è
äåñòàáèëèçàöèåé àðòåðèàëüíîãî äàâëåíèÿ èìååòñÿ îïðå-
äåëåííàÿ ôóíêöèîíàëüíàÿ âçàèìîñâÿçü [4, 6, 14]. Â ýòîì
îòíîøåíèè èçó÷åíèå âàðèàáåëüíîñòè ðèòìà ñåðäöà (ÂÐÑ)
ó áîëüíûõ àðòåðèàëüíîé ãèïåðòîíèåé (ÀÃ) ïðèâëåêàåò
âñå áîëüøåå âíèìàíèå èññëåäîâàòåëåé â ïëàíå âîçìîæ-
íîñòè âûäåëåíèÿ âåãåòàòèâíûõ ñîñòîÿíèé, ïðåäøåñòâó-
þùèõ èëè ñîïóòñòâóþùèõ ýòîé ïàòîëîãèè [8, 9, 12]. Òàê,
äåáþò ãèïåðòîíè÷åñêîé áîëåçíè (ÃÁ) ñîïðîâîæäàåòñÿ
ñíèæåíèåì ÂÐÑ è âûðàæåííîé àêòèâàöèåé ñèìïàòî-àä-
ðåíàëîâîé ñèñòåìû (ÑÀÑ) ïðè ïðîâåäåíèè àêòèâíîé îð-
òîñòàòè÷åñêîé ïðîáû (ÀÎÏ) [2, 3, 7, 10, 13].

Ïî ìåðå ïðîãðåññèðîâàíèÿ çàáîëåâàíèÿ, ïðè ïåðå-
õîäå îò îäíîé ñòàäèè ê äðóãîé, ÂÐÑ çàêîíîìåðíî ñíèæà-
åòñÿ, ñèìïàòè÷åñêèå âëèÿíèÿ íà ïåéñìåêåðíóþ àêòèâ-
íîñòü ñèíóñîâîãî óçëà (ÑÓ) ïîñòåïåííî îñëàáåâàþò, óñ-
òóïàÿ ìåñòî öåðåáðàëüíûì ýðãîòðîïíûì è ãóìîðàëüíî-
ìåòàáîëè÷åñêèì ìîäóëÿöèÿì. Çíà÷èòåëüíîå ñíèæåíèå
ÂÐÑ ïðè ÃÁ íåðåäêî àññîöèèðóåòñÿ ñ ïåññèìèñòè÷åñêèì
ïðîãíîçîì [8, 11]. Íàèìåíåå èçó÷åííûìè ÿâëÿþòñÿ èç-
ìåíåíèÿ ÂÐÑ â çàâèñèìîñòè îò ãåíåçà ÀÃ è âîçðàñòíûõ
îñîáåííîñòåé ñòàíîâëåíèÿ è ðàçâèòèÿ ýòîé ïàòîëîãèè [2,
6]. Îñîáîå âíèìàíèå ïðèâëåêàåò ÀÃ ó ïîäðîñòêîâ - þâå-
íèëüíàÿ ÀÃ (ÞÀÃ) â ñâÿçè ñ øèðîêîé ðàñïðîñòðàíåííî-
ñòüþ â ïîïóëÿöèè (äî 12%), ñâîåîáðàçíîé êëèíè÷åñêîé
êàðòèíîé, â êîòîðîé âèäíóþ ðîëü èãðàþò âåãåòàòèâíûå
ðàññòðîéñòâà [1].

Îäíàêî ìíîæåñòâî ðàñ÷åòíûõ ïàðàìåòðîâ ÂÐÑ, íå-
ðåäêî äóáëèðóþùèõ äðóã äðóãà, ñêîðåå çàïóòûâàåò èññëå-
äîâàòåëÿ, íåæåëè ïðîÿñíÿåò ñèòóàöèþ î ñîñòîÿíèè âåãå-
òàòèâíîé ðåãóëÿöèè äåÿòåëüíîñòè ñåðäöà ïðè òîé èëè èíîé
ïàòîëîãèè. Ïðîâåäåíèå ôàêòîðíîãî àíàëèçà (ÔÀ) äàåò âîç-
ìîæíîñòü ñãðóïïèðîâàòü ïîëó÷åííûå äàííûå ïî óðîâíþ
èõ ñòàòèñòè÷åñêîé çíà÷èìîñòè, ðåäóöèðîâàâ èçëèøíèå. Âñå
ýòî è ïðåäîïðåäåëèëî öåëü íàøåé ðàáîòû: îöåíèòü äèíà-
ìè÷åñêèå èçìåíåíèÿ ÂÐÑ ïðè ÀÎÏ ó áîëüíûõ ÞÀÃ è ÃÁ,
èñïîëüçóÿ ìåòîä ÔÀ. Ïîëàãàåì, ÷òî ñòàòèñòè÷åñêè îáî-
ñíîâàííîå âûäåëåíèå íàèáîëåå çíà÷èìûõ ïîêàçàòåëåé ÂÐÑ
ïîçâîëèò ëó÷øå ïîíÿòü ðîëü âåãåòàòèâíîé íåðâíîé ñèñòå-
ìû (ÂÍÑ) â ïàòîãåíåçå ýòèõ çàáîëåâàíèé.
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LF (low frequency) - íèçêî÷àñòîòíûå êîëåáàíèÿ â äèàïà-
çîíå ÷àñòîò 0,04 – 0,15 Ãö, îòðàæàþùèå ïðåèìóùåñòâåí-
íî àêòèâíîñòü ñèìïàòè÷åñêîãî îòäåëà ÂÍÑ;
VLF (very low frequency) - êîëåáàíèÿ ñàìîé íèçêîé ÷àñ-
òîòû â äèàïàçîíå 0,003 – 0,04 Ãö, ïðåäñòàâëÿþùèå ñîáîé
÷àñòü ñïåêòðà íåéðîãóìîðàëüíîé ðåãóëÿöèè, â ñîñòàâ
êîòîðîé âõîäèò êîìïëåêñ ðàçëè÷íûõ ôàêòîðîâ, âëèÿþ-
ùèõ íà ñåðäå÷íûé ðèòì (öåðåáðàëüíûå ýðãîòðîïíûå,
ãóìîðàëüíî-ìåòàáîëè÷åñêèå âëèÿíèÿ è äð.);
HFnorm - ìîùíîñòü â äèàïàçîíå âûñîêèõ ÷àñòîò, âûðàæåí-
íàÿ â íîðìàëèçîâàííûõ (îòíîñèòåëüíûõ) åäèíèöàõ, ÷òî
ïîçâîëÿåò èñêëþ÷èòü âëèÿíèå VLF-êîìïîíåíòà:
HFnorm = HF/(TP-VLF)õ100;
LFnorm - ìîùíîñòü â äèàïàçîíå íèçêèõ ÷àñòîò, âûðàæåí-
íàÿ â íîðìàëèçîâàííûõ åäèíèöàõ:
LFnorm = LF/(TP-VLF)õ100;
LF/HF – ïîêàçàòåëü, îòðàæàþùèé áàëàíñ ñèìïàòè÷åñêèõ
è ïàðàñèìïàòè÷åñêèõ âëèÿíèé, èçìåðåííûõ â íîðìàëè-
çîâàííûõ åäèíèöàõ.
VLF%, LF%, HF% - îòíîñèòåëüíûå ïîêàçàòåëè, îòðàæàþ-
ùèå âêëàä êàæäîãî ñïåêòðàëüíîãî êîìïîíåíòà â ñïåêòð
íåéðîãóìîðàëüíîé ðåãóëÿöèè.

Âñå âûøåóêàçàííûå ïàðàìåòðû ôèêñèðîâàëèñü êàê
â ïîêîå, òàê è ïðè ÀÎÏ. Ïîëó÷åííûå äàííûå îáðàáîòà-
íû ìåòîäîì ìàòåìàòè÷åñêîé ñòàòèñòèêè ñ ïðèìåíåíèåì
ÔÀ ñ èñïîëüçîâàíèåì ïàêåòà ïðèêëàäíûõ ñòàòèñòè÷åñ-
êèõ ïðîãðàìì «STATISTICA 5.0. StatSoft, Inc. (2001)» [5].
Ñóòü ìåòîäà ÔÀ ñîñòîèò â òîì, ÷òî âû÷èñëÿþòñÿ âçàèì-
íûå êîððåëÿöèè âñåõ èññëåäóåìûõ ïàðàìåòðîâ ñ òåì, ÷òî-
áû îáúåäèíèòü íàèáîëåå ñêîððåëèðîâàííûå èç íèõ â ñó-
ùåñòâåííî ìåíüøåå ÷èñëî íàèáîëåå çíà÷èìûõ ôàêòîðîâ.

ÐÅÇÓËÜÒÀÒÛ È ÎÁÑÓÆÄÅÍÈÅ

Âðåìåííûå ïîêàçàòåëè ðèòìîãðàìì â êëèíè÷åñêèõ
ãðóïïàõ è â êîíòðîëå â öåëîì èçìåíÿëèñü, îòðàæàÿ ñèì-
ïàòîñòèìóëèðóþùåå âîçäåéñòâèå ÀÎÏ (òàáë. 1). Íàèáî-
ëåå ðåëüåôíûå ñäâèãè ñî ñòîðîíû ýòèõ ïàðàìåòðîâ îò-
ìå÷åíû ó áîëüíûõ ÞÀÃ. Â ýòîé âûáîðêå ïðè ïðîâåäå-
íèè ÀÎÏ íàáëþäàëñÿ íàèáîëüøèé ïðèðîñò ×ÑÑ (íà
31,4%), ïðè ÃÁ îí ñîñòàâèë 16,9% è â êîíòðîëå – 20,4 %.
Ñðåäíèå çíà÷åíèÿ R-R min, RRNN è pNN50% â èñõîäíîì
ñîñòîÿíèè áûëè äîñòîâåðíî âûøå ïî ñðàâíåíèþ ñ êîíò-
ðîëåì. Îäíàêî ïðè ÀÎÏ ýòè ñòàòèñòè÷åñêè çíà÷èìûå
ðàçëè÷èÿ íèâåëèðîâàëèñü. Âìåñòå ñ òåì ñî ñòîðîíû ðÿäà
ïàðàìåòðîâ çàôèêñèðîâàíà «ïàðàäîêñàëüíàÿ» ðåàêöèÿ

â ãðóïïå ÞÀÃ. Âìåñòî îæèäàåìîãî óìåíüøåíèÿ çíà÷å-
íèé RRmax è SDNN, êàê ýòî è ïðîèñõîäèëî â êîíòðîëå (íà
14,8% è 9,8% ñîîòâåòñòâåííî) è â ãðóïïå ÃÁ (íà 13,3% è
17,9% ñîîòâåòñòâåííî), ýòè ïîêàçàòåëè îáíàðóæèëè îò-
÷åòëèâóþ òåíäåíöèþ ê ðîñòó. RRmax óâåëè÷èëñÿ íà 4,4%,
à SDNN – íà 8,1%.

Â ãðóïïå ÞÀÃ íà âîçäåéñòâèå ÀÎÏ íåîæèäàííî
ñëàáî îòðåàãèðîâàë òàêîé ïàðàìåòð êàê RMSSD, ðåäóöè-
ðîâàâøèñü âñåãî íà 10,6%, â òî âðåìÿ êàê â êîíòðîëå è â
ãðóïïå ÃÁ ñòåïåíü åãî óìåíüøåíèÿ ñîñòàâèëà 48,4% è
35,4% ñîîòâåòñòâåííî. Òàêîãî ðîäà ñäâèãè ñî ñòîðîíû
âðåìåííûõ êðèòåðèåâ ðèòìîãðàììû ïðè ÞÀÃ ìîãóò
ïîêàçàòüñÿ ïàðàäîêñàëüíûìè ëèøü íà ïåðâûé âçãëÿä.
Íåîáõîäèìî èìåòü â âèäó, ÷òî áîëüøèíñòâî âðåìåííûõ
ïîêàçàòåëåé ÂÐÑ ÿâëÿþòñÿ èíòåãðàëüíûìè, ò.å. îòðàæà-
þò âëèÿíèå êàê ñèìïàòè÷åñêîãî, òàê è ïàðàñèìïàòè÷åñ-
êîãî îòäåëà ÂÍÑ íà àâòîìàòèçì ÑÓ. Ôîðìèðîâàíèå ÞÀÃ
ïðîèñõîäèò, ïî-âèäèìîìó, íà ôîíå âåñüìà íåóñòîé÷èâî-
ãî áàëàíñà ìåæäó ðàçëè÷íûìè óðîâíÿìè âåãåòàòèâíîé
ðåãóëÿöèè ñåðäå÷íîãî ðèòìà. Ñèìïàòèêîòîíèÿ ìîæåò
áûñòðî ñìåíÿòüñÿ âàãîòîíèåé è íàîáîðîò. Òàêèå ôàçíûå
èçìåíåíèÿ ìîãóò ïðîèñõîäèòü íåîäíîêðàòíî âî âðåìÿ
ðåãèñòðàöèè ðèòìîãðàììû ïðè ïðîâåäåíèè ÀÎÏ, çàòåì
îíè èíòåãðèðóþòñÿ ïðè àíàëèçå è â èòîãå ïîëó÷àþòñÿ
«ïàðàäîêñàëüíûå» äàííûå.

Äèíàìèêà àáñîëþòíûõ çíà÷åíèé cV (%) â óñëîâèÿõ
ÀÎÏ íå èìåëà äîñòîâåðíûõ ðàçëè÷èé ìåæäó êëèíè÷åñ-
êèìè ãðóïïàìè è êîíòðîëåì. Ó áîëüíûõ ÞÀÃ è ÃÁ cV
ïðè ÀÎÏ íåçíà÷èòåëüíî ñíèæàëñÿ (íà 3,4% è 4,8% ñîîò-
âåòñòâåííî), à â êîíòðîëüíîé ãðóïïå âîçðàñòàë íà 8,2%.
Ðàçëè÷èÿ â ïðîöåíòíûõ èçìåíåíèÿõ ýòîãî ïàðàìåòðà íî-
ñèëè ñòàòèñòè÷åñêè çíà÷èìûé õàðàêòåð ìåæäó ãðóïïàìè
êîíòðîëÿ è ÃÁ (p<0,05). Èñõîäÿ èç ýòîãî ìîæíî çàêëþ-
÷èòü, ÷òî ÂÐÑ, îöåíèâàåìàÿ ïî ñV, â êëèíè÷åñêèõ ãðóïïàõ
èìååò òåíäåíöèþ ê ñíèæåíèþ, îñîáåííî ó áîëüíûõ ÃÁ.

Ïðè àíàëèçå ñïåêòðîãðàììû âûÿâëåíî, ÷òî ïðè
ôîíîâîé çàïèñè â ãðóïïå ÞÀÃ ÒÐ äîñòîâåðíî íå îòëè-
÷àëàñü îò êîíòðîëÿ, à ïðè ÃÁ áûëà ðåçêî (áîëåå ÷åì â 2
ðàçà) ñíèæåíà (òàáë. 2). Ïðè ïðîâåäåíèè ÀÎÏ íàèáîëåå
ðåëüåôíûå èçìåíåíèÿ îáíàðóæåíû ó áîëüíûõ ÞÀÃ, ãäå
ñíèæåíèå ÒÐ ñîñòàâèëî 869 ìñ2 èëè 34,4% îò èñõîäíûõ
çíà÷åíèé. Ïðè ÃÁ àáñîëþòíûå çíà÷åíèÿ ÒÐ ñíèæàëèñü â
ãîðàçäî ìåíüøåé ìåðå - âñåãî íà 349 ìñ2, îäíàêî îòíîñè-
òåëüíîå óáûâàíèå ýòîãî ïàðàìåòðà áûëî ïî÷òè òàêèì æå
êàê â ãðóïïå ÞÀÃ (30%).

Контроль ЮАГ ГБ
Фон АОП ∆% Фон АОП ∆% Фон АОП ∆%

ЧСС 83,7±,96 100,8±2,0 20,4 74,4±0,1* 97,7±2,1 31,4 70,7±0,8* 82,7±0,5* 16,9
RRmin 604,3±14,0 508,0±10,1 -15,9 663,5±7,1* 529,5±28,4 -20,2 765,8±5,3* 669,9±4,8* -12,5
RRmax 886,0±24,9 754,5±23,9 -14,8 976,4±2,7* 1019,5±13,6 4,4 955,8±9,3* 829,1±7,1 -13,3
RRNN 729,2±16,6 602,3±14,6 -17,4 823,9±1,0* 629,8±23,8 -23,6 861,3±7,3* 742,1±3,7* -13,8
SDNN 49,8±3,4 44,3±3,4 -9,8 50,0±0,1 54,1±0,8* 8,1 33,5±0,6* 27,5±1,3* -17,9
RMSSD 38,4±4,0 19,8±2,0 -48,4 43,1±0,4* 38,6±2,0* -10,6 24,2±0,7* 15,7±0,8 -35,4
pNN50 16,2±2,4 4,4±1,2 -72,8 23,9±0,5* 3,5±1,9 -85,2 7,2±0,1* 1,9±0,2* -73,6
cV% 6,7±0,4 7,2±0,5 8,2 6,0±0,0 5,8±0,3 -3,4 3,9±0,1 3,7±0,2 -4,8

Òàáëèöà 1.
Ñðàâíèòåëüíàÿ õàðàêòåðèñòèêà âðåìåííûõ ïîêàçàòåëåé ÂÑÐ â èññëåäóåìûõ ãðóïïàõ.

çäåñü è äàëåå * - äîñòîâåðíîñòü ðàçëè÷èé c êîíòðîëüíîé ãðóïïîé ïðè ð<0,05-0,001.
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Â êîíòðîëüíîé ãðóïïå «ïîòåðè» ÒÐ áûëè ìèíè-
ìàëüíûìè – 295 ìñ2 (âñåãî ëèøü 12,2%). Íàáëþäàÿ òà-
êóþ äèíàìèêó ýòîãî âàæíåéøåãî èíòåãðàëüíîãî ïîêà-
çàòåëÿ â êëèíè÷åñêèõ ãðóïïàõ, ëîãè÷íî ïðåäïîëîæèòü,
÷òî ñòîëü ðåçêîå ñíèæåíèå ýòîãî êðèòåðèÿ ïðè ÀÎÏ
ìîæíî îòíåñòè ê õàðàêòåðíûì èçìåíåíèÿì ÂÐÑ ïðè ÀÃ.
Âìåñòå ñ òåì íåîáõîäèìî èìåòü â âèäó, ÷òî èñõîäíî
íîðìàëüíûå çíà÷åíèÿ ÒÐ ïðè ÞÀÃ ñâèäåòåëüñòâóþò î
ïðåâàëèðîâàíèè ôóíêöèîíàëüíûõ ðàññòðîéñòâ âåãåòà-
òèâíîé ðåãóëÿöèè ñåðäå÷íîãî ðèòìà íàä îðãàíè÷åñêè-
ìè. Ïðè ÃÁ çíà÷èòåëüíîå ñíèæåíèå ýòîãî ïàðàìåòðà â
ïîêîå è ïðè ïðîâåäåíèè ÀÎÏ ÿâëÿþòñÿ, ïî-âèäèìîìó,
ïðîÿâëåíèåì âûðàæåííîãî ðåìîäåëèðîâàíèÿ ñåðäå÷-
íî-ñîñóäèñòîé ñèñòåìû.

Â ãðóïïå ÞÀÃ â ïîêîå ïî ðÿäó ïàðàìåòðîâ ñïåêò-
ðîãðàììû (HF ìñ2, HFnorm è HF%) îáíàðóæåíî íåáîëü-
øîå, íî ñòàòèñòè÷åñêè çíà÷èìîå óñèëåíèå âàãóñíûõ âëè-
ÿíèé íà ÂÐÑ ïî ñðàâíåíèþ ñ êîíòðîëåì è ãðóïïîé ÃÁ.
Ïðîâåäåíèå ÀÎÏ, àêòèâèçèðóÿ ÑÀÑ, óñòðàíÿëî ýòó ëåã-
êóþ èñõîäíóþ âàãîòîíèþ. Ñòåïåíü ñíèæåíèÿ ýòèõ ïîêà-
çàòåëåé, îòðàæàþùèõ ïàðàñèìïàòè÷åñêóþ àêòèâíîñòü, â
êîíòðîëå è ïðè ÞÀÃ áûëà ïî÷òè îäèíàêîâîé. HF â êîíò-
ðîëüíîé ãðóïïå óìåíüøèëñÿ íà 80% è ó áîëüíûõ ÞÀÃ -
íà 81%, HFnorm - íà 71,4% è 62,5%, à HF% - 77% è 73%,
ñîîòâåòñòâåííî. Ó áîëüíûõ ÃÁ ñòåïåíü ñíèæåíèÿ ýòèõ ïà-
ðàìåòðîâ áûëà ìåíåå âûðàæåíà ïî ñðàâíåíèþ ñ äðóãè-
ìè ãðóïïàìè. HF ñíèçèëñÿ íà 65%, HFnorm – íà 34% è HF%
- íà 48,5%.

Ó ïàöèåíòîâ îáåèõ êëèíè÷åñêèõ ãðóïï ïðè ïðîâå-
äåíèè ÀÎÏ îòìå÷åíî óìåíüøåíèå öåðåáðàëüíûõ ýðãîò-
ðîïíûõ è ãóìîðàëüíî-ìåòàáîëè÷åñêèõ âîçäåéñòâèé íà
ñèíóñîâûé ðèòì. Â àáñîëþòíûõ öèôðàõ ýòè ñäâèãè áûëè
áîëåå âûðàæåíû ïðè ÞÀÃ – «ïîòåðÿ» VLF cîñòàâèëà
151 ìñ2, â òî âðåìÿ êàê ïðè ÃÁ ýòè èçìåíåíèÿ áûëè ìåíåå
âåñîìûìè – ëèøü 97 ìñ2. Îäíàêî îòíîñèòåëüíîå ñíèæå-
íèå ýòîãî ïàðàìåòðà â êëèíè÷åñêèõ ãðóïïàõ áûëî ïðàê-
òè÷åñêè îäèíàêîâûì – 16,9%. Íàïðîòèâ, â êîíòðîëüíîé
ãðóïïå íàáëþäàëîñü îò÷åòëèâîå óñèëåíèå öåíòðàëüíûõ
âëèÿíèé, ÷òî ïðîÿâëÿëîñü ïðèðîñòîì VLF íà 192 ìñ2 èëè
íà 24,3%. Ñëåäóåò îòìåòèòü, ÷òî â êëèíè÷åñêèõ ãðóïïàõ
îáíàðóæåíû îáùèå çàêîíîìåðíîñòè è ïî äèíàìè÷åñêèì
èçìåíåíèÿì óëüòðàíèçêî÷àñòîòíîé ñîñòàâëÿþùåé ñïåê-
òðà ñèíóñîâîãî ðèòìà. Îòðèöàòåëüíàÿ äèíàìèêà ñî ñòî-

ðîíû ýòèõ ïàðàìåòðîâ ÂÐÑ òàêæå ìîæåò ñ÷èòàòüñÿ ïàòî-
ãíîìîíè÷íûì ïðèçíàêîì äëÿ ÀÃ.

Íàèáîëåå âûðàæåííàÿ òåíäåíöèÿ ê ñíèæåíèþ ñî
ñòîðîíû àáñîëþòíûõ çíà÷åíèé íèçêî÷àñòîòíîé ñîñòàâ-
ëÿþùåé (LF, ìñ2) ñïåêòðîãðàììû íàáëþäàëàñü ó áîëü-
íûõ ÃÁ ïî ñðàâíåíèþ ñ ÞÀÃ (íà 21,5% ïðîòèâ 4,2% ñî-
îòâåòñòâåííî). Ïðè ýòîì â êîíòðîëüíîé ãðóïïå çàìå÷åí
íåáîëüøîé ïðèðîñò LF, ñîñòàâèâøèé 8%.

Îòíîñèòåëüíûå ïàðàìåòðû íèçêèõ ÷àñòîò ñïåêòðà
(LFnorm è LF%) ðåàãèðîâàëè íà ÀÎÏ ïî-èíîìó. Îíè èìå-
ëè îò÷åòëèâóþ òåíäåíöèþ ê ðîñòó âî âñåõ èññëåäóåìûõ
ãðóïïàõ, óêàçûâàÿ íà ïîâûøåíèå òîíóñà ÑÀÑ ïðè ïåðå-
õîäå èç ãîðèçîíòàëüíîãî â âåðòèêàëüíîå ïîëîæåíèå. Ïðè
ýòîì ìåæäó êîíòðîëåì è ãðóïïîé ÞÀÃ íå îòìå÷åíî
ñóùåñòâåííîé ðàçíèöû. Òàê, â êîíòðîëüíîé ãðóïïå âû-
øåóêàçàííûå ïîêàçàòåëè âîçðîñëè íà 46,7% è 25,1% ñî-
îòâåòñòâåííî. Ïðè ÞÀÃ äèíàìèêà ðîñòà LFnorm è LF% ñî-
ñòàâèëà 53,7% è 21,7% ñîîòâåòñòâåííî. Ó áîëüíûõ ÃÁ ðå-
àêöèÿ ýòèõ ïàðàìåòðîâ íà ÀÎÏ îêàçàëàñü áîëåå ñäåðæàí-
íîé: LFnorm âîçðîñ íà 27%, à LF% - íà 17,7%. Íàèâûñøàÿ
ñòåïåíü ïðèðîñòà ñèìïàòèêî-ïàðàñèìïàòè÷åñêîãî ñîîò-
íîøåíèÿ (LF/HF) îòìå÷åíà â êîíòðîëüíîé ãðóïïå – 419%.
Ó áîëüíûõ ÞÀÃ îíà áûëà çàìåòíî íèæå – 317 %, à ïðè
ÃÁ ðåçêî ñíèæåíà –142%. Ïî-âèäèìîìó, ïðèðîñò ýòèõ
ïàðàìåòðîâ, îòðàæàþùèõ ñòåïåíü óñèëåíèÿ ñèìïàòè÷åñ-
êèõ âëèÿíèé íà ñèíóñîâûé ðèòì ïðè âûïîëíåíèè ÀÎÏ,
òàêæå çàâèñèò îò âûðàæåííîñòè ïðîöåññîâ ðåìîäåëèðî-
âàíèÿ â ñåðäå÷íî-ñîñóäèñòîé ñèñòåìå.

Ïðîâåäåíèå ÔÀ ïîçâîëèëî ñãðóïïèðîâàòü ðàçëè÷-
íûå ÷èñëîâûå ïàðàìåòðû ÂÐÑ â çàâèñèìîñòè îò èõ âçà-
èìíîé êîððåëÿöèè, ðàñïðåäåëèâ èõ íà ïÿòü íåçàâèñèìûõ
ãðóïï, îïðåäåëèâøèõ ïÿòü íîâûõ íàèáîëåå ñóùåñòâåí-
íûõ ôàêòîðîâ, ñòàòèñòè÷åñêàÿ çíà÷èìîñòü êîòîðûõ ñîîò-
âåòñòâóåò óáûâàíèþ èõ äèñïåðñèé (äèñïåðñèÿ ôàêòîðà 1
âäâîå áîëüøå äèñïåðñèè ôàêòîðà 2, êîòîðàÿ â ñâîþ î÷å-
ðåäü âäâîå áîëüøå, ÷åì äëÿ ôàêòîðîâ 3 è 4, ðèñ. 1). Êàæ-
äûé íîâûé ôàêòîð â äåéñòâèòåëüíîñòè ÿâëÿåòñÿ ëèíåé-
íîé êîìáèíàöèåé íåñêîëüêèõ èñõîäíûõ ïåðåìåííûõ. Íà
ðèñ. 1 ïîêàçàíî, êàê íàèáîëåå çíà÷èìûå ôàêòîðû, ðàñ-
ïðåäåëÿÿñü ïî ïðèíöèïó «êàìåíèñòîé îñûïè», ôîðìè-
ðóþò ïîäîáèå ñêàëèñòîãî ñêëîíà, à ìàëîçíà÷èìûå ïðåä-
ñòàâëÿþòñÿ â âèäå îñûïè èç îáëîìêîâ ãîðíûõ ïîðîä ó
ïîäíîæèÿ ñêàëû. Ïðè ïðîâåäåíèè ÔÀ ìåæäó êîíòðîëåì

Контроль ЮАГ ГБ
Фон АОП ∆% Фон АОП ∆% Фон АОП ∆%

TP 2426,6±363,0 2131,3±361,4 -12,2 2524,0±7,6 1656,1±32,8 -34,4 1164,8±33,0* 815,0±30,3 -30,0
VLF 790,5±90,8 982,8±166,8 24,3 893,1±41,2 742,1±22,1 -16,9 571,7±18,4* 474,9±16,8* -16,9
LF 934,2±161,2 1009,3±189,1 8,0 734,1±44,8 703,5±109,8 -4,2 309,8±24,7* 243,2±15,4* -21,5
HF 701,9±40,9 139,2±34,4 -80,2 896,8±11,5* 169,1±74,7 -81,1 283,3±19,9* 96,9±12,0* -65,8
LF norm 60,5±3,4 88,7±1,9 46,7 54,0±1,2* 83,0±5,0 53,7 55,7±2,9 70,7±5,6 27,1
HF norm 39,5±3,4 11,3±1,9 -71,4 46,0±1,2* 17,3±5,0 -62,5 44,3±2,9 29,3±5,6 -34,0
LF/HF 2,6±0,5 13,4±2,0 419,2 2,5±0,1 10,6±3,5 317,2 2,0±0,4 4,7±1,6 142,3
VLF% 37,8±2,3 48,3±2,3 27,8 37,4±1,0 53,1±0,6* 42,0 49,7±1,1 58,5±0,5* 17,7
LF% 36,7±2,0 45,9±2,3 25,1 31,8±1,3* 38,7±2,7* 21,7 27,5±2,4* 36,8±2,3 33,6
HF% 25,6±2,6 5,9±1,1 -77,0 30,8±0,3* 8,2±2,2 -73,4 22,8±1,3 11,7±2,7* -48,5

Òàáëèöà 2.
Ñðàâíèòåëüíàÿ õàðàêòåðèñòèêà ïîêàçàòåëåé ñïåêòðàëüíîãî àíàëèçà ÂÐÑ.
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è ãðóïïîé ÃÁ îáíàðóæåíà âûñîêàÿ ñòåïåíü
ñîâïàäåíèÿ ïî ÷èñëó íàèáîëåå çíà÷èìûõ
ïàðàìåòðîâ ÂÐÑ, ñîñòàâèâøèõ 1-é è 2-é ôàê-
òîðû, ñðåäè êîòîðûõ âðåìåííûå è ñïåêò-
ðàëüíûå õàðàêòåðèñòèêè ÂÐÑ èìåëè ïî÷òè
îäèíàêîâûé óäåëüíûé âåñ (òàáë. 3).

Â ãðóïïå ÞÀÃ íàáîð ãëàâíûõ íåçàâè-
ñèìûõ ôàêòîðîâ áûë ñîâåðøåííî èíûì. Â
èñõîäíîì ñîñòîÿíèè ñðåäè íàèáîëåå çíà÷è-
ìûõ ôàêòîðíûõ íàãðóçîê ôèãóðèðîâàëè
èñêëþ÷èòåëüíî ïîêàçàòåëè ñïåêòðîãðàììû,
îòðàæàþùèå êàê ñèìïàòè÷åñêèå, òàê è ïà-
ðàñèìïàòè÷åñêèå âëèÿíèÿ íà ÂÐÑ. Îäíàêî
ïðè ïðîâåäåíèè ÀÎÏ âñå, ÷òî êàñàëîñü ïà-
ðàñèìïàòèêè, áûëî âûòåñíåíî íà âòîðîé
ïëàí. Â ÷èñëî ïðèîðèòåòíûõ ïîêàçàòåëåé
âîøëè VLFìñ2, LFìñ2 è ðÿä âðåìåííûõ ïà-
ðàìåòðîâ. Òàêîå èçìåíåíèå ôàêòîðíûõ íà-
ãðóçîê ìîæåò ñëóæèòü åùå îäíèì äîêàçà-
òåëüñòâîì íåóñòîé÷èâîñòè ïðîöåññîâ ñèì-
ïàòî-ïàðàñèìïàòè÷åñêîé ðåãóëÿöèè ïåéñ-
ìåêåðíîé àêòèâíîñòè ÑÓ â ãðóïïå ÞÀÃ, ò.ê.
ïðè ÀÎÏ èçìåíèëàñü êîððåëÿöèÿ è äèñïåð-
ñèè ïåðåìåííûõ, âîøåäøèõ â íàèáîëåå çíà-
÷èìûå ôàêòîðû.

Ó áîëüíûõ ÃÁ è çäîðîâûõ âåãåòàòèâ-
íóþ ðåãóëÿöèþ ñåðäå÷íîãî ðèòìà ìîæíî
ñ÷èòàòü áîëåå ñòàáèëüíîé, ïîñêîëüêó ïðè
ÀÎÏ àáñîëþòíûå çíà÷åíèÿ ïåðåìåííûõ,
ñîñòàâèâøèõ 1-é è 2-é ôàêòîðû, áåçóñëîâ-
íî, èçìåíèëèñü, íî èõ êîððåëÿöèîííûå âçà-
èìîñâÿçè è äèñïåðñèè îñòàëèñü íà ïðåæíåì
óðîâíå. Ïðîâåäåíèå ÔÀ ïîäòâåðäèëî, ÷òî ó
áîëüíûõ ÞÀÃ â ñîñòîÿíèè ïîêîÿ â ðåãóëÿ-
öèè õðîíîòðîïíîé ôóíêöèè ñåðäöà ïðîñëå-
æèâàåòñÿ ó÷àñòèå êàê ñèìïàòè÷åñêîãî, òàê
è ïàðàñèìïàòè÷åñêîãî îòäåëîâ ÂÍÑ, à ïðè
âûïîëíåíèè ÀÎÏ âàãóñíûå âîçäåéñòâèÿ îñ-
ëàáåâàþò.

Ïðè ìàíèôåñòíûõ ôîðìàõ ÃÁ èñõîä-
íî è â óñëîâèÿõ ÀÎÏ ïðåîáëàäàþò ñèìïà-
òè÷åñêèå âëèÿíèÿ, ÷òî ñîãëàñóåòñÿ ñ ñîâðå-
ìåííîé êîíöåïöèåé î íåîáðàòèìîé ãèïå-
ðàêòèâàöèè ÑÀÑ, èíèöèèðóþùåé ïðîöåñ-
ñû ðåìîäåëèðîâàíèÿ ïðè õðîíè÷åñêèõ ñåð-
äå÷íî-ñîñóäèñòûõ çàáîëåâàíèÿõ. Î÷åâèäíî,

÷òî ïàòîãåíåòè÷åñêèå ìåõàíèçìû âåãåòàòèâíîé ïîääåð-
æêè ÀÃ â èññëåäóåìûõ ãðóïïàõ ðàçâèâàþòñÿ ïî ðàçëè÷-
íûì «ñöåíàðèÿì», ñ íåîäèíàêîâîé ñòåïåíüþ çàèíòåðå-
ñîâàííîñòè ðàçëè÷íûõ îòäåëîâ ÂÍÑ.

ÂÛÂÎÄÛ

1. Íàðóøåíèÿ ÂÐÑ ó áîëüíûõ ÞÀÃ è ÃÁ èìåþò ðÿä îá-
ùèõ çàêîíîìåðíîñòåé: çíà÷èòåëüíîå ñíèæåíèå îáùåé
ìîùíîñòè ñïåêòðà ïðè ÀÎÏ ñ îäíîâðåìåííûì óñèëåíè-
åì ñèìïàòè÷åñêèõ è îñëàáëåíèåì öåðåáðàëüíûõ ýðãîò-
ðîïíûõ è ãóìîðàëüíî-ìåòàáîëè÷åñêèõ âëèÿíèé íà ïåéñ-
ìåêåðíóþ àêòèâíîñòü ÑÓ.
2. Îòëè÷èòåëüíûìè îñîáåííîñòÿìè äëÿ ÞÀÃ ÿâëÿþòñÿ
ñîõðàíåííàÿ îáùàÿ ìîùíîñòü ñïåêòðà â ïîêîå è ëåãêàÿ

Ðèñ. 1. Ðàñïðåäåëåíèå çíà÷èìîñòè ôàêòîðîâ (îáúÿñ-
íåíèå â òåêñòå).

Группы Условия
записи

Фактор
1

Фактор
2

Фактор
3

Фактор
4

Фактор
5

Контроль

Фоновая

SDNN
MSSD
pNN50

cV%
TP

VLF
LF
HF

HFnorm
LFnorm
LF/HF
LF%
HF%

ЧС
СRRmin
RRNN

VLF% -

АОП

RRmax
SDNN

RMSSD
cV%
TP

VLF
LF
HF

ЧС
СRRmin

LF%
HF%

HFnorm
LFnorm
LF/HF

VLF%

ЮАГ

Фоновая

HFnorm
LFnorm
LF/HF
LF%
HF%

SDNN
cV%
TP
LF

VLF% RRmin
ЧС

СRRmax
RRNN

АОП

ЧСС
RRmin
RRNN
VLF
LF

LF%
HF%

RRmax
SDNNR
MSSD

pNN50c
V%

LFnorm
LF/HFV

LF%

ГБ

Фоновая

SDNN
cV%
TP

VLF
LF

HFnorm
LFnorm
LF/HFH

F%

ЧСС
RRmin
RRmax
RRNN

VLF% HF

АОП

SDNN
RMSSD
pNN50

cV%
VLF
LF
HF

LFnorm

ЧСС
RRmin
RRmax
RRNN

HFnorm
LF/HF LF% TP

Òàáëèöà 3.
Ðåçóëüòàòû ôàêòîðíîãî àíàëèçà ïàðàìåòðîâ ÂÐÑ â
èññëåäóåìûõ ãðóïïàõ.
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èñõîäíàÿ âàãîòîíèÿ, íèâåëèðóåìàÿ ïðè ÀÎÏ. Äëÿ ÃÁ õà-
ðàêòåðíû èñõîäíî íèçêèå çíà÷åíèÿ îáùåé ìîùíîñòè
ñïåêòðà è áîëüøèíñòâà ïîêàçàòåëåé ÂÐÑ, ìåíåå âûðà-
æåííûå èõ äèíàìè÷åñêèå èçìåíåíèÿ ïðè ÀÎÏ.

3. Ïðè ïðîâåäåíèå ÔÀ âûÿâëåíà íåóñòîé÷èâîñòü ïðî-
öåññîâ âåãåòàòèâíîé ðåãóëÿöèè ïåéñìåêåðíîé àêòèâíîñ-
òè ÑÓ ó áîëüíûõ ÞÀÃ â óñëîâèÿõ ÀÎÏ è èõ îòíîñèòåëü-
íàÿ ñòàáèëüíîñòü ïðè ÃÁ è ó çäîðîâûõ.

Àâòîðû ñòàòüè âûðàæàþò ïðèçíàòåëüíîñòü ïðîô. Ã.À.Îñîñêîâó (ëàáîðàòîðèÿ âû÷èñëèòåëüíûõ òåõíîëîãèé îáúå-
äèíåííîãî èíñòèòóòà ÿäåðíûõ èññëåäîâàíèé, ã. Äóáíà) çà ñòèìóëèðóþùåå îáñóæäåíèå è ïîìîùü â èñïîëüçîâàíèè
ïðîãðàììû «Statistica».
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Ñ öåëüþ îöåíêè äèíàìè÷åñêèõ èçìåíåíèé âàðèàáåëüíîñòè ðèòìà ñåðäöà (ÂÐÑ) ïðè àêòèâíîé îðòîñòàòè÷åñêîé
ïðîáå (ÀÎÏ) ó áîëüíûõ þâåíèëüíîé àðòåðèàëüíîé ãèïåðòåíçèåé (ÞÀÃ) è ãèïåðòîíè÷åñêîé áîëåçíüþ (ÃÁ) ñ èñïîëü-
çîâàíèåì ìåòîäà ôàêòîðíîãî àíàëèçà (ÔÀ) îáñëåäîâàíî 86 ÷åëîâåê. Âñå îáñëåäóåìûå áûëè ðàçäåëåíû íà òðè ãðóï-
ïû: 22 áîëüíûõ ÞÀÃ (ñðåäíèé âîçðàñò 17,0±0,2 ëåò), 33 ïàöèåíòà ñ ÃÁ 2-é ñòàäèè (ñðåäíèé âîçðàñò - 44,6±2,8 ãîäà) è 31
ïðàêòè÷åñêè çäîðîâûé ïîäðîñòîê (ñðåäíèé âîçðàñò 14,7±0,5 ãîäà) â êà÷åñòâå êîíòðîëÿ.

Âñåì îáñëåäóåìûì ïðîâåäåí àíàëèç ÂÐÑ èñõîäíî â ïîëîæåíèè ëåæà è â óñëîâèÿõ ÀÎÏ ïî ñòàíäàðòíîé ìåòîäè-
êå. Èññëåäîâàëèñü âðåìåííûå è ñïåêòðàëüíûå õàðàêòåðèñòèêè ñåðäå÷íîãî ðèòìà, ïîëó÷åííûå äàííûå îáðàáîòàíû
ìåòîäîì ìàòåìàòè÷åñêîé ñòàòèñòèêè ñ ïðèìåíåíèåì ÔÀ ñ èñïîëüçîâàíèåì ïàêåòà ïðèêëàäíûõ ñòàòèñòè÷åñêèõ ïðî-
ãðàìì «STATISTICA 5.0. StatSoft, Inc. (2001)».

Àíàëèç âðåìåííûõ è ñïåêòðàëüíûõ ïàðàìåòðîâ ÂÐÑ èñõîäíî è ïðè ÀÎÏ â èññëåäóåìûõ ãðóïïàõ ïîçâîëèë
óñòàíîâèòü, ÷òî íàðóøåíèÿ ÂÐÑ ó áîëüíûõ ÞÀÃ è ÃÁ èìåþò ðÿä îáùèõ çàêîíîìåðíîñòåé. Ê íàèáîëåå çíà÷èìûì èç
íèõ îòíîñÿòñÿ âûðàæåííîå ñíèæåíèå îáùåé ìîùíîñòè ñïåêòðà ïðè âûïîëíåíèè ÀÎÏ ñ îäíîâðåìåííûì óñèëåíèåì
ñèìïàòè÷åñêèõ è öåðåáðàëüíûõ ýðãîòðîïíûõ âëèÿíèé. Â òîæå âðåìÿ èìååòñÿ íåìàëî îòëè÷èòåëüíûõ îñîáåííîñòåé,
õàðàêòåðíûõ äëÿ ÞÀÃ, òàêèõ êàê äîâîëüíî âûñîêèé óðîâåíü îáùåé ìîùíîñòè ñïåêòðà â ïîêîå è ëåãêàÿ èñõîäíàÿ
âàãîòîíèÿ, êîòîðàÿ íèâåëèðóåòñÿ ïðè ÀÎÏ. Ñî ñòîðîíû áîëüøèíñòâà ïàðàìåòðîâ ÂÐÑ îòìå÷àëèñü çíà÷èòåëüíûå
äèíàìè÷åñêèå èçìåíåíèÿ â ìîìåíò ïðîâåäåíèÿ ÀÎÏ. Íàïðîòèâ, â ãðóïïå ÃÁ âûÿâëåíà èñõîäíî íèçêàÿ îáùàÿ ìîù-
íîñòü ñïåêòðà è áîëüøèíñòâî ïîêàçàòåëåé ÂÐÑ èìåëè ìåíåå âûðàæåííûå äèíàìè÷åñêèå ñäâèãè ïðè ïðîâåäåíèè
ÀÎÏ. ÔÀ ïîçâîëèë ñãðóïïèðîâàòü âñå ÷èñëîâûå ïàðàìåòðû ÂÐÑ â ïÿòü íåçàâèñèìûõ ãðóïï â çàâèñèìîñòè îò èõ
âçàèìíîé êîððåëÿöèè è ñòåïåíè óáûâàíèÿ äèñïåðñèè. Ïðè ïðîâåäåíèè ÔÀ ìåæäó êîíòðîëåì è ãðóïïîé ÃÁ îáíàðó-
æåíà âûñîêàÿ ñòåïåíü ñîâïàäåíèÿ ïî ÷èñëó íàèáîëåå çíà÷èìûõ ïàðàìåòðîâ ÂÐÑ. Ïðè ïðîâåäåíèè ÀÎÏ â ýòèõ ãðóï-
ïàõ íàáîð íîâûõ íàèáîëåå çíà÷èìûõ ôàêòîðîâ áûë äîâîëüíî ñòàáèëüíûì. Â òî æå âðåìÿ â ãðóïïå ÞÀÃ íàáîð
ãëàâíûõ íåçàâèñèìûõ ôàêòîðîâ áûë ñîâåðøåííî èíûì è ïîëíîñòüþ ìåíÿëñÿ ïðè ÀÎÏ. Óñòàíîâëåíî, ÷òî ó áîëüíûõ
ÞÀÃ àêòèâíîñòü ñèíóñîâîãî óçëà â ïîêîå íàõîäèòñÿ ïîä äâîéíûì ñèìïàòè÷åñêèì è ïàðàñèìïàòè÷åñêèì êîíòðîëåì,
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à ïðè ïðîâåäåíèè ÀÎÏ õðîíîòðîïíàÿ ôóíêöèÿ ñåðäöà êîíòðîëèðóåòñÿ ïðåèìóùåñòâåííî ñèìïàòè÷åñêèì îòäåëîì
âåãåòàòèâíîé íåðâíîé ñèñòåìû. Ó áîëüíûõ ÃÁ ñèìïàòè÷åñêèå âëèÿíèÿ íà ñèíóñîâûé ðèòì ïðåîáëàäàþò êàê â ïîêîå,
òàê ïðè ïðîâåäåíèè ÀÎÏ.

Òàêàÿ âàðèàöèÿ ôàêòîðíûõ íàãðóçîê ó áîëüíûõ ÞÀÃ ïðè ÀÎÏ, êîãäà èçìåíèëàñü êîððåëÿöèÿ è äèñïåðñèÿ
ïåðåìåííûõ, âîøåäøèõ â íàèáîëåå çíà÷èìûå ôàêòîðû, ñâèäåòåëüñòâóåò î íåñòàáèëüíîñòè âåãåòàòèâíîé ðåãóëÿöèè
ñèíóñîâîãî óçëà â ýòîé ãðóïïå. Âìåñòå ñ òåì ó áîëüíûõ ÃÁ è ó çäîðîâûõ ïîäðîñòêîâ âåãåòàòèâíóþ ðåãóëÿöèþ àêòèâ-
íîñòè ñèíóñîâîãî óçëà ìîæíî ñ÷èòàòü áîëåå ñòàáèëüíîé, ò.ê. ïðè ÀÎÏ àáñîëþòíûå çíà÷åíèÿ ïåðåìåííûõ, ñîñòàâèâ-
øèõ íàèáîëåå çíà÷èìûå ôàêòîðû, áåçóñëîâíî, èçìåíèëèñü, íî èõ êîððåëÿöèîííûå âçàèìîñâÿçè è äèñïåðñèè îñòà-
ëèñü íà ïðåæíåì óðîâíå.

COMPARATIVE STUDY OF HEART RATE VARIABILITY IN JUVENILE AND ESSENTIAL ARTERIAL
HYPERTENSION WITH THE AID OF FACTOR ANALYSIS

I.V.Utkin, E.V.Vorob’eva, L.A.Zhdanova, S.E.Myasoedova, L.L.Yarchenkova, M.N.Utkina

To assess the dynamic changes of heart rate variability in the active orthostatic test in the patients with juvenile and
essential arterial hypertension with the aid of factor analysis, 86 patients were examined. All patients were divided into three
following groups: 22 patients with juvenile arterial hypertension (mean age 17.0±0.2 years), 33 patients with II-stage essential
hypertension (mean age 44.6±2.8 years), and, as a control group, 31 healthy adolescents (mean age 14.7±0.5 years).

In all patients, the heart rate variability was evaluated initially at rest and then during the active orthostatic test
performed using a commonly accepted technique. The time-domain and spectral indices of heart rate variability were
examined, the data obtained were mathematically processed with the aid of software package «STATISTICA 5.0, StatSoft
Inc., 2001».

The analysis of time-domain and spectral indices of heart rate variability initially at rest and then during the active
orthostatic test permits one to reveal that the heart rate variability changes in the patients with juvenile and essential
hypertension have a number of common regularities. One of most significant regularities is a pronouncedly decreased total
spectral power during the active orthostatic test with a simultaneous increase in sympathetic and cerebral ergotropic
influences. At the same time, there are many features characteristic of juvenile hypertension such as a rather high total
spectral power at rest and a slight initial vagotony, which is leveled in the course of the active orthostatic test. During this
test, a majority of the heart rate variability indices were significantly dynamically changed. On the contrary, in the patients
with essential hypertension, a lower initial total spectral power was revealed and, during the active orthostatic test, most of
the heart rate variability indices were changed in a lesser extent. The factor analysis allowed us to classify all the heart rate
variability indices into five independent groups depending on their intercorrelations and the degree of dispersion decrease.
The factor analysis of patients with essential hypertension in comparison with healthy subjects showed a highly significant
coincidance by the number of the most significant heart rate variability indices. The combination of the most significant new
factors in the active orthostatic test was rather stable. At the same time, in the group of the patients with juvenile hypertension,
the combination of the main independent factors was absolutely different and was entirely changed during the active
orthostatic test. It was found that in the patients with juvenile hypertension, the sinus node activity at rest is under double
(sympathetic and parasympathetic) control, whereas, during the active orthostatic test, the cardiac chronotropic function is
controlled predominately by the sympathetic part of autonomic nervous system. In the patients with essential hypertension,
the sympathetic control of sinus rhythm is predominantly both at rest and during the active orthostatic test.

Such a variation of factor loadings in the patients with juvenile arterial hypertension during active orthostatic test
(when changed have been the correlation and dispersion of variables involved into the most significant factors) gives
evidence that the autonomic control of sinus node activity in this patient group is unstable. At the same time, in the patients
with essential hypertension and the healthy adolescents, the autonomic control of the sinus node activity may be considered
as a more stable, because during the active orthostatic test, the absolute values of the variables constituting the most
significant factors are undoubtedly changed but their intercorrelations and dispersion retained at the same level.
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