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Èçó÷åíû ïîêàçàòåëè âàðèàáåëüíîñòè ñåðäå÷íîãî ðèòìà, ïîëó÷åííûå ïðè àíàëèçå äàííûõ õîëòåðîâñêîãî
ìîíèòîðèðîâàíèÿ ÝÊÃ ó 45 áîëüíûõ àðòåðèàëüíîé ãèïåðòåíçèåé è 20 ïàöèåíòîâ êîíòðîëüíîé ãðóïïû, ïðîâåäåíà
îöåíêà êîððåëÿöèè ýòèõ ïîêàçàòåëåé ñ âîçðàñòîì ïàöèåíòîâ, íàëè÷èåì íàðóøåíèé ðèòìà ñåðäöà è õàðàêòåðîì
ãåìîäèíàìèêè.
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ãèïåðòåíçèÿ, íàðóøåíèÿ ðèòìà ñåðäöà, òèï ãåìîäèíàìèêè

The heart rate variability indices obtained in the ECG Holter monitoring in 45 patients with the arterial hypertension
and 20 persons of the control group was studied, the correlation of these indices was analyzed with the patient age,
presence of cardiac arrhythmias, and type of hemodynamics.
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Èçìåí÷èâîñòü ñåðäå÷íîãî ðèòìà – êîìïîíåíò óíè-
âåðñàëüíîé, îïåðàòèâíîé ðåàêöèè ñåðäå÷íî-ñîñóäèñòîé
ñèñòåìû íà ìåíÿþùèåñÿ óñëîâèÿ âíåøíåé ñðåäû. Ýòà
èçìåí÷èâîñòü è íàçûâàåòñÿ âàðèàáåëüíîñòüþ ñåðäå÷íî-
ãî ðèòìà (ÂÑÐ) [8]. Èçâåñòíî, ÷òî â ðåãóëÿöèè ñåðäå÷íîãî
ðèòìà èãðàþò îãðîìíóþ ðîëü ñèìïàòè÷åñêèå è ïàðàñèì-
ïàòè÷åñêèå âëèÿíèÿ, êîòîðûå îáåñïå÷èâàþò âûñîêèé
óðîâåíü àäàïòàöèè ðèòìà ñåðäöà [3, 6, 9]. Ðÿä àâòîðîâ,
çàíèìàþùèõñÿ èçó÷åíèåì ÂÑÐ ó ïàöèåíòîâ ãèïåðòîíè-
÷åñêîé áîëåçíüþ, âûÿâèëè ó îáñëåäóåìûõ íàðóøåíèÿ
àäàïòèâíîé ðåàêöèè íà îðòîñòàç è ïðåîáëàäàíèå ñèìïà-
òè÷åñêîãî êîìïîíåíòà íàä ïàðàñèìïàòè÷åñêèì [5]. Èç-
ìåíåííûå ñîîòíîøåíèÿ ñèìïàòè÷åñêîãî è ïàðàñèìïà-
òè÷åñêîãî âëèÿíèÿ ìîãóò ÿâëÿòüñÿ ïðè÷èíîé ñíèæåíèÿ
ÂÑÐ, à, âñëåäñòâèå ýòîãî, âîçíèêíîâåíèÿ ðàçëè÷íûõ íà-
ðóøåíèé ðèòìà ñåðäöà [6, 13].

Êðîìå ýòîãî, áîëüøîå çíà÷åíèå èìååò ñîñòîÿíèå
ðåöåïòîðîâ ñàìîãî ìèîêàðäà. Ïðè íåêîòîðûõ çàáîëåâà-
íèÿõ ñåðäöà êîëè÷åñòâî ðåöåïòîðîâ â ìèîêàðäå óìåíüøà-
åòñÿ. Â èòîãå, ñåðäöå íåàäåêâàòíî ðåàãèðóåò íà èìïóëüñû
âíåøíåé è âíóòðåííåé ñðåäû, ÷òî òàêæå ïðîÿâëÿåòñÿ ñíè-
æåíèåì ÂÑÐ. Ïî äàííûì ðÿäà èññëåäîâàíèé, ñíèæåííàÿ
ÂÑÐ èìååò ïðîãíîñòè÷åñêóþ çíà÷èìîñòü â îòíîøåíèè
ñìåðòíîñòè âçðîñëûõ ëþäåé [12]. Èçâåñòíî, ÷òî ïðè ñåð-
äå÷íîé íåäîñòàòî÷íîñòè ÂÑÐ ñíèæàåòñÿ, ÷àñòè÷íî îòðà-
æàÿ ïîâûøåíèå òîíóñà ñèìïàòè÷åñêîãî îòäåëà âåãåòàòèâ-
íîé íåðâíîé ñèñòåìû, ñïîñîáñòâóÿ óñêîðåííîìó ñåðäå÷-
íîìó ðèòìó [9]. Ïðåäïîëàãàåòñÿ, ÷òî ýïèçîäû âíåçàïíîé
ñìåðòè ó áîëüíûõ àðòåðèàëüíîé ãèïåðòåíçèåé (ÀÃ), îñî-
áåííî ïðè ãèïåðòðîôèè ëåâîãî æåëóäî÷êà, ñâÿçàíû êàê ñ
íàëè÷èåì æåëóäî÷êîâûõ àðèòìèé, òàê è ñî ñíèæåíèåì
ïîêàçàòåëåé [9]. Òàêèì îáðàçîì, èçó÷åíèå ÂÑÐ ó áîëüíûõ
ÀÃ ïðåäñòàâëÿåòñÿ âåñüìà àêòóàëüíûì.

Öåëü äàííîãî èññëåäîâàíèÿ - îöåíêà âðåìåííûõ
ïîêàçàòåëåé âàðèàáåëüíîñòè ðèòìà ñåðäöà ó áîëüíûõ
àðòåðèàëüíîé ãèïåðòåíçèåé â çàâèñèìîñòè îò ñòàäèè çà-
áîëåâàíèÿ è âàðèàíòà ãåìîäèíàìèêè.

ÌÀÒÅÐÈÀË È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈß

Â óñëîâèÿõ ñïåöèàëèçèðîâàííîãî êàðäèîëîãè÷åñ-
êîãî îòäåëåíèÿ îáëàñòíîé êëèíè÷åñêîé áîëüíèöû îáñëå-

äîâàíî 45 ïàöèåíòîâ ñ ÀÃ I è II ñòàäèè. Äèàãíîç óñòàíàâ-
ëèâàëè ïîñëå òùàòåëüíîãî èçó÷åíèÿ àíàìíåçà çàáîëåâà-
íèÿ è îáñëåäîâàíèÿ áîëüíûõ äëÿ èñêëþ÷åíèÿ âòîðè÷íî-
ãî õàðàêòåðà ÀÃ. Ñðåäè îáñëåäîâàííûõ â îñíîâíîé ãðóï-
ïå 18 ìóæ÷èí è 27 æåíùèí â âîçðàñòå îò 19 äî 60 ëåò,
ñðåäíèé âîçðàñò 47,3±8,4 ãîäà. Ó 9 ïàöèåíòîâ îïðåäåëèëè
ãèïåðêèíåòè÷åñêèé òèï ãåìîäèíàìèêè, ó 25 ýóêèíåòè-
÷åñêèé è ó 11 ïàöèåíòîâ âûÿâëåí ãèïîêèíåòè÷åñêèé âà-
ðèàíò êðîâîîáðàùåíèÿ. Ñòàæ ÀÃ ñîñòàâèë 8,19±5,6 ëåò.
Êîíòðîëüíóþ ãðóïïó ñîñòàâèëè 20 ïðàêòè÷åñêè çäîðî-
âûõ ëèö - 11 ìóæ÷èí è 9 æåíùèí â âîçðàñòå îò 19 äî 43 ëåò,
ñðåäíèé âîçðàñò 42,3±6 ëåò.

Äëèòåëüíîå ìîíèòîðèðîâàíèå ÝÊÃ (ÄÌ ÝÊÃ) ïðî-
âîäèëè âñåì èññëåäóåìûì. Èñïîëüçîâàëèñü ïîðòàòèâíûå
êàðäèîðåãèñòðàòîðû ïðîèçâîäñòâà ôèðìû «Brentwood»,
ÑØÀ, ñ íåïðåðûâíîé 24-÷àñîâîé çàïèñüþ ÝÊÃ ñ ïîñëå-
äóþùèì àâòîìàòèçèðîâàííûì àíàëèçîì íà IBM PC ñî-
âìåñòèìîì êîìïüþòåðå, ïðîãðàììà RhythmScan 8800
Pråcision. Ðåçóëüòàòû àíàëèçà âêëþ÷àëè äàííûå î íàëè-
÷èè íàðóøåíèé ðèòìà è ïðîâîäèìîñòè ñåðäöà, ×ÑÑ (ìè-
íèìàëüíîé, ìàêñèìàëüíîé, ñðåäíåé), ñìåùåíèå ñåãìåí-
òà ST îòíîñèòåëüíî èçîëèíèè (äëÿ èñêëþ÷åíèÿ èøåìèè
ìèîêàðäà). Ðåçóëüòàòû àâòîìàòè÷åñêîãî àíàëèçà êîíòðî-
ëèðîâàëèñü è ðåäàêòèðîâàëèñü äëÿ èñêëþ÷åíèÿ îøèáî÷-
íûõ çàêëþ÷åíèé. Îñíîâûâàÿñü íà ðåçóëüòàòàõ ÄÌ ÝÊÃ,
ïðîâîäèëîñü èññëåäîâàíèå ÂÑÐ. Ïðè îöåíêå ïîêàçàòåëåé
ÂÑÐ îïèðàëèñü íà ðåêîìåíäàöèè Åâðîïåéñêîãî îáùåñòâà
êàðäèîëîãèè è Ñåâåðîàìåðèêàíñêîãî îáùåñòâà êàðäèî-
ñòèìóëÿöèè è ýëåêòðîôèçèîëîãèè, ãäå îïèñàíû ñòàíäàð-
òû èçìåðåíèÿ, ôèçèîëîãè÷åñêàÿ èíòåðïðåòàöèÿ è êëèíè-
÷åñêîå èñïîëüçîâàíèå ÂÑÐ [2].

Âû÷èñëÿëè ñòàíäàðòíîå îòêëîíåíèå âñåõ NN-èíòåð-
âàëîâ - standard deviation of all normal RR intervals in the
entire 24-hour ECG recording (SDNN), ò.å. êâàäðàòíûé êî-
ðåíü äèñïåðñèè. Òàê êàê äèñïåðñèÿ ÿâëÿåòñÿ ìàòåìàòè-
÷åñêèì ýêâèâàëåíòîì îáùåé ìîùíîñòè ñïåêòðà, òî SDNN
- ñóììàðíûé ïîêàçàòåëü è îòðàæàåò âñå ïåðèîäè÷åñêèå
ñîñòàâëÿþùèå âàðèàáåëüíîñòè çà âðåìÿ çàïèñè. Äëÿ òîãî
÷òîáû èçáåæàòü èñêàæåíèÿ ðåçóëüòàòîâ, ïðèíÿòî àíàëè-
çèðîâàòü ÂÑÐ ïî 5-òè ìèíóòíîé (êîðîòêèå îòðåçêè) èëè
ïî 24-÷àñîâîé çàïèñè, ïðè÷åì ïîñëåäíåå ïðåäïî÷òèòåëü-
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íåé. Êðîìå òîãî, èñïîëüçîâàëè ïîêàçàòåëè,
ïîëó÷àåìûå ñðàâíåíèåì NN-èíòåðâàëîâ. Ê
íèì îòíîñÿòñÿ: the square root of the mean of
the squared differences between adjacent
normal RR-intervals (RMSSD) - êâàäðàòíûé
êîðåíü èç ñóììû êâàäðàòîâ ðàçíîñòè âåëè-
÷èí ïîñëåäîâàòåëüíûõ ïàð èíòåðâàëîâ NN;
NN50 - êîëè÷åñòâî ïàð ïîñëåäîâàòåëüíûõ NN-
èíòåðâàëîâ, ðàçëè÷àþùèõñÿ îò ñîñåäíèõ áî-
ëåå ÷åì íà 50 ìñ, percentage of differences
between adjacent normal RR-intervals that are > 50 ms
computed over the entire 24-hour ECG recording; PNN50%
- îòíîøåíèå NN50 ê îáùåìó ÷èñëó NN-èíòåðâàëîâ.

Ýõîêàðäèîãðàôè÷åñêîå èññëåäîâàíèå ïðîâîäèëîñü
íà àïïàðàòå «Acusson Aspen» (ÑØÀ), äàò÷èêîì ñ ÷àñòî-
òîé 3,74 ÌÃö. Ðåçóëüòàòû îáðàáàòûâàëèñü ñ ïðèìåíåíè-
åì ïàðàìåòðè÷åñêèõ è íåïàðàìåòðè÷åñêèõ ìåòîäîâ ìà-
òåìàòè÷åñêîé ñòàòèñòèêè ñ èñïîëüçîâàíèåì ñòàíäàðòíûõ
ïàêåòîâ ïðîãðàììíîãî îáåñïå÷åíèÿ «Excel», «Statistica
4,5». Äàííûå ïðåäñòàâëåíû êàê Ì±ó (ñðåäíåå ± ñòàíäàð-
òíîå îòêëîíåíèå).

ÐÅÇÓËÜÒÀÒÛ È ÎÁÑÓÆÄÅÍÈÅ

Ðÿäîì àâòîðîâ [4] íàéäåíà ÷åòêàÿ îáðàòíàÿ çàâèñè-
ìîñòü âðåìåííûõ ïîêàçàòåëåé ÂÑÐ îò âîçðàñòà îáñëåäó-
åìûõ. Äðóãèìè èññëåäîâàòåëÿìè ñäåëàí âûâîä î òîì, ÷òî
ó ïðàêòè÷åñêè çäîðîâûõ ëèö, íå èìåþùèõ ìàíèôåñòíîé
ñåðäå÷íî-ñîñóäèñòîé ïàòîëîãèè, ïî ìåðå óâåëè÷åíèÿ
âîçðàñòà èìååò ìåñòî ïîñëåäîâàòåëüíîå ñíèæåíèå âðå-
ìåííûõ ïîêàçàòåëåé ÂÑÐ [1]. Â íàøåé ðàáîòå, êàê ó çäî-
ðîâûõ, òàê è ó ëèö ñ ÀÃ òàêæå óñòàíîâëåíà äîñòîâåðíàÿ
îáðàòíàÿ ñðåäíåé ñèëû ñâÿçü ïî ïîêàçàòåëÿì SDNN,
RMSSD, PNN50% ñ âîçðàñòîì ïàöèåíòîâ (òàáë. 1). Èíòå-
ðåñíî îòìåòèòü, ÷òî â ãðóïïå çäîðîâûõ (ïî ïîêàçàòåëÿì
RMSSD è PNN50%) äàííàÿ âçàèìîñâÿçü áîëåå òåñíàÿ ïî
ñðàâíåíèþ ñ òàêîâûìè äàííûìè ó ïàöèåíòîâ ñ ÀÃ.

Èññëåäóåìûå ãðóïïû áûëè ñîïîñòàâèìû ïî âîçðà-
ñòó, â îáåèõ ãðóïïàõ èìåëîñü äîñòîâåðíîå ñíèæåíèå ÂÑÐ
ñ âîçðàñòîì. Ïðè ñðàâíåíèè áîëüíûõ ÀÃ è çäîðîâûõ äî-
ñòîâåðíûõ ðàçëè÷èé ïî çíà÷åíèÿì ñðåäíåé, ìèíèìàëü-
íîé è ìàêñèìàëüíîé ×ÑÑ íå ïîëó÷åíî. Îáðàùàåò íà ñåáÿ
âíèìàíèå, ÷òî ïîêàçàòåëè ÂÑÐ äîñòîâåðíî îòëè÷àþòñÿ â
öåëîì ó ïàöèåíòîâ ÀÃ I-II ñòàäèè îò òàêîâûõ â ãðóïïå
çäîðîâûõ (òàáë. 2).

Ïðè ñðàâíåíèè ãðóïï áîëüíûõ ÀÃ I è II ñòàäèåé ïî
ñðåäíèì ïîêàçàòåëÿì âðåìåííîãî àíàëèçà ÂÑÐ - SDNN,
RMSSD, PNN50 íàéäåíî ðàâíîå ñíèæåíèå èññëåäóåìûõ
ïàðàìåòðîâ è äîñòîâåðíûõ ðàçëè÷èé íå ïîëó÷åíî. Òà-
êèì îáðàçîì, ó áîëüíûõ ÀÃ â îòëè÷èå
îò çäîðîâûõ âûÿâëåíî äîñòîâåðíîå ñíè-
æåíèå ñóììàðíîé ÂÑÐ (SDNN) è ïîêà-
çàòåëåé, îöåíèâàþùèõ âûñîêî÷àñòîò-
íûå ñîñòàâëÿþùèå ñïåêòðà (RMSSD è
PNN50), êîòîðûå êîñâåííî îòðàæàþò
âëèÿíèå ïàðàñèìïàòè÷åñêîé íåðâíîé
ñèñòåìû. Äàííûå èçìåíåíèÿ ñâèäåòåëü-
ñòâóþò î ñíèæåíèè âàãóñíîé àêòèâíî-
ñòè â îòíîøåíèè ñåðäöà, ïðèâîäÿùèå ê
äîìèíèðîâàíèþ ñèìïàòè÷åñêèõ ìåõà-
íèçìîâ è, âîçìîæíî, ê ôîðìèðîâàíèþ
ýëåêòðè÷åñêîé íåñòàáèëüíîñòè ìèîêàð-

äà. Èññëåäîâàíèÿìè ðÿäà àâòîðîâ, ïîñâÿùåííûõ îöåíêå
ïðîãíîñòè÷åñêîé çíà÷èìîñòè ÂÑÐ ó áîëüíûõ ïåðåíåñ-
øèõ îñòðûé èíôàðêò ìèîêàðäà, èìåþùèõ ñåðäå÷íóþ
íåäîñòàòî÷íîñòü, à òàêæå ÀÃ ïîêàçàíî, ÷òî íèçêàÿ âàðè-
àáåëüíîñòü ñåðäå÷íîãî ðèòìà çíà÷èìî ñâÿçàíà ñ ïîñëå-
äóþùèìè àðèòìè÷åñêèìè ñîáûòèÿìè [10, 11, 9]. Âî âðå-
ìÿ äëèòåëüíîãî ìîíèòîðèðîâàíèÿ ÝÊÃ ó 17 (37,7%) áîëü-
íûõ ÀÃ îáíàðóæåíû ðàçëè÷íûå íàðóøåíèÿ ðèòìà. Ó 7
(42,5%) íàáëþäàëèñü êîðîòêèå ïàðîêñèçìû ôèáðèëëÿöèè
ïðåäñåðäèé, æåëóäî÷êîâàÿ è íàäæåëóäî÷êîâàÿ ýêñòðàñè-
ñòîëèè âûÿâëåíû ó 2 (11,1%) è 6 (35,3%) ïàöèåíòîâ ñîîò-
âåòñòâåííî, ó 2 (11,1%) ñî÷åòàíèå æåëóäî÷êîâîé è íàä-
æåëóäî÷êîâîé ýêñòðàñèñòîëèè. Ñëåäóåò îòìåòèòü, ÷òî
æàëîáû íà ïåðåáîè â ðàáîòå ñåðäöà èëè ïðèñòóïû ñåðä-
öåáèåíèÿ ïðåäúÿâëÿëè íå âñå ïàöèåíòû: àðèòìèè âûÿâ-
ëåíû ó 37,7% áîëüíûõ, à æàëîáû - ëèøü 12% îáñëåäóå-
ìûõ. Òàêèì îáðàçîì, ó ïàöèåíòîâ ñ ÀÃ èìååòñÿ äîñòà-
òî÷íî âûñîêèé ïðîöåíò (32%) ñêðûòûõ íàðóøåíèé ðèò-
ìà ñåðäöà. Êðîìå ýòîãî, íàéäåíà îáðàòíàÿ äîñòîâåðíàÿ
ñâÿçü ïðè ïðîâåäåíèè êîððåëÿöèîííîãî àíàëèçà ìåæäó
ñòàòèñòè÷åñêèìè ïîêàçàòåëÿìè âðåìåííîãî àíàëèçà ÂÑÐ
è íàëè÷èåì íàðóøåíèé ðèòìà ñåðäöà ó áîëüíûõ ÀÃ I-II
ñòàäèè (òàáë. 3).

Àíàëèç ïîêàçàòåëåé ÂÑÐ ó ïàöèåíòîâ ñ ÀÃ ïðè íà-
ëè÷èè ó íèõ íàðóøåíèé ðèòìà ñåðäöà â îòëè÷èå îò òàêî-
âûõ ñ îòñóòñòâèåì àðèòìèé ïîêàçàë, ÷òî ó äàííîé ãðóï-
ïû îáñëåäóåìûõ âûÿâëåíî áîëåå âûðàæåííîå ñíèæåíèå
ÂÑÐ (òàáë. 4). Èíòåðåñíî îòìåòèòü, ÷òî áîëåå íèçêèå ïî-
êàçàòåëè SDNN è RMSSD íàáëþäàëèñü ó òåõ ïàöèåíòîâ
ÀÃ ó êîòîðûõ âî âðåìÿ ìîíèòîðèðîâàíèÿ ÝÊÃ çàðåãèñò-
ðèðîâàíû êîðîòêèå ïàðîêñèçìû ôèáðèëëÿöèè ïðåäñåð-
äèé (SDNN=61,1±7,4 ìñ; RMSSD=27,1±9,8 ìñ; PNN50%
=9,1±8,9%) è íàäæåëóäî÷êîâàÿ ýêñòðàñèñòîëèÿ â ñî÷åòà-
íèè ñ æåëóäî÷êîâîé (SDNN=64,3±8,7 ìñ; RMSSD
=23,79±6,9 ìñ PNN50%=11,3±7,45%). Ïðè÷èíû, ïî êîòî-
ðûì ÂÑÐ ó äàííûõ áîëüíûõ ñíèæåíà íå èçâåñòíû, íî, ñ
ó÷åòîì ïîëó÷åííûõ ðåçóëüòàòîâ (ñíèæåíèå SDNN è
RMSSD), ìîæíî ïðåäïîëîæèòü, ÷òî ôîðìèðóåòñÿ îòíî-

RR SDNN RMSSD PNN50%
r p r p r p r p

АГ I-II ст. (n=45) 0,02 >0,05 -0,41 <0,05 -0,42 <0,05 -0,39 <0,05
Контроль (n=20) 0,01 >0,05 -0,3 <0,05 -0,5 <0,05 -0,5 <0,05

Òàáëèöà 1.
Êîððåëÿöèÿ ïîêàçàòåëåé ÂÑÐ ñ âîçðàñòîì ó áîëüíûõ
àðòåðèàëüíîé ãèïåðòåíçèåé è çäîðîâûõ.

çäåñü è äàëåå, p - äîñòîâåðíîñòü ðàçëè÷èé, r - êîýôôèöèåíò êîððåëÿ-
öèè

RRср.(мс) SDNN (мс) RMSSD (мс) PNN50 (%)
АГ I ст. (n=20) (1) 820,5±117,3 85, 9±28,7 40,6±11,3 23,0±11,5
АГ II ст. (n=25) (2) 812,9±171,3 79,6±28,8 38,6±11,1 21,0±11,5
АГ I-II ст. (n=45) (3) 816,7±144,3 82,7±28,7 39,6±11,2 22,0±11,5
Контроль (n=20) (4) 854,6±114,3 133,9±33,0 57,9±17,7 38,4±15,2
p1-2 >0,05 >0,05 >0,05 >0,05
p3-4 >0,05 <0,001 <0,001 <0,001

Òàáëèöà 2.
Ïîêàçàòåëè âðåìåííîãî àíàëèçà ÂÑÐ ó ïàöèåíòîâ ñ àðòåðèàëüíîé
ãèïåðòåíçèåé è çäîðîâûõ (Ì ±σσσσσ).
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ñèòåëüíîå ïðåîáëàäàíèå ñèìïàòè÷åñêîãî êîìïîíåíòà íàä
ïàðàñèìïàòè÷åñêèì, â ðåçóëüòàòå ÷åãî ìîãóò ïðîâîöè-
ðîâàòüñÿ àðèòìèè. Äàííîå ïðåäïîëîæåíèå ïîäòâåðæäà-
åòñÿ ðåçóëüòàòàìè ó÷åíûõ [7], êîòîðûå èçó÷àëè ÂÑÐ ó áîëü-
íûõ ñ ðàçëè÷íûìè ñóïðàâåíòðèêóëÿðíûìè íàðóøåíèÿ-
ìè ðèòìà ñåðäöà è ïðèøëè ê âûâîäó, ÷òî âàãóñíîå âëèÿ-
íèå îáåñïå÷èâàåò àíòèàðèòìè÷åñêóþ çàùèòó ïðåäñåð-
äèé, â òî âðåìÿ êàê ñèìïàòè÷åñêîå ïðîâîöèðóåò èõ ýëåê-
òðè÷åñêóþ íåñòàáèëüíîñòü.

Íåîäíîðîäíîñòü ãåìîäèíàìè÷åñêîé êàðòèíû ÀÃ
ïîáóäèëè íàñ îöåíèòü ïîêàçàòåëè âðåìåííîãî àíàëèçà
ÂÑÐ â çàâèñèìîñòè îò òèïà ãåìîäèíàìèêè. Â äîñòóïíîé
ëèòåðàòóðå íàìè íå íàéäåíî äàííûõ îá èçó÷åíèè âëèÿ-
íèÿ ãåìîäèíàìè÷åñêîãî òèïà íà èññëåäóåìûå ïàðàìåò-

ðû. Èñõîäÿ èç ïîëó÷åííûõ ðåçóëüòàòîâ (òàáë. 5) âèä-
íî, ÷òî ñðåäíèå ïîêàçàòåëè âðåìåííîãî àíàëèçà ÂÑÐ
íå ðàçëè÷àëèñü ó ëèö ñ ãèïåðêèíåòè÷åñêèì è ýóêèíå-
òè÷åñêèì òèïîì êðîâîîáðàùåíèÿ.

Ïîëó÷åíû äîñòîâåðíûå ðàçëè÷èÿ ìåæäó ãðóï-
ïàìè ñ ãèïåðêèíåòè÷åñêèì è ýóêèíåòè÷åñêèì âàðè-
àíòîì êðîâîîáðàùåíèÿ â ñðàâíåíèè ñ ïàöèåíòàìè ñ

ãèïîêèíåòè÷åñêèì. Ìàêñèìàëüíûå
çíà÷åíèÿ ÂÑÐ íàáëþäàëèñü ó ïàöèåí-
òîâ ÀÃ ñ ýóêèíåòè÷åñêèì òèïîì ãåìî-
äèíàìèêè, ìèíèìàëüíûå - ñ ãèïîêèíå-
òè÷åñêèì. Íå èñêëþ÷åíî, ÷òî ïðè ãè-
ïîêèíåòè÷åñêîì òèïå ãåìîäèíàìèêè
âñëåäñòâèå óìåíüøåíèÿ ìèíóòíîãî
îáúåìà è ïîâûøåíèÿ îáùåãî ïåðèôå-
ðè÷åñêîãî ñîïðîòèâëåíèÿ ñîñóäîâ
ïðîèñõîäèò íàðóøåíèå äèôôóçèè êèñ-

ëîðîäà ê òêàíÿì, â òîì ÷èñëå
è ê ñèíóñîâîìó óçëó. Êðîìå
ýòîãî, âîçìîæíî ìåõàíè÷åñ-
êîå âîçäåéñòâèå íà ñèíóñîâûé
óçåë çà ñ÷åò ïîâûøåííîãî
âíóòðèïðåäñåðäíîãî äàâëå-
íèÿ. Òàêèì îáðàçîì, óêàçàí-
íûå ïðîöåññû âëèÿþò êàê íà
ôóíêöèþ ïðåäñåðäíîãî êîì-
ïëåêñà â öåëîì, è òàê è íà ñè-
íóñîâûé óçåë â ÷àñòíîñòè,
óñóãóáëÿÿ ñíèæåííóþ âàðèà-
áåëüíîñòü ñåðäå÷íîãî ðèòìà.

ÂÛÂÎÄÛ

1. Ïî ìåðå óâåëè÷åíèÿ âîçðàñòà, êàê ó çäîðîâûõ, òàê è ó
áîëüíûõ àðòåðèàëüíîé ãèïåðòåíçèåé I – II ñòàäèè èìååò
ìåñòî ñíèæåíèå âðåìåííûõ ïîêàçàòåëåé âàðèàáåëüíîñ-
òè ñåðäå÷íîãî ðèòìà.
2. Ó ïàöèåíòîâ ñ àðòåðèàëüíîé ãèïåðòåíçèåé, â ñðàâíå-
íèè ñî çäîðîâûìè, âûÿâëåíî áîëåå âûðàæåííîå ñíèæå-
íèå âàðèàáåëüíîñòè ñåðäå÷íîãî ðèòìà ñ âîçðàñòîì.
3. Ñòåïåíü ñíèæåíèÿ âàðèàáåëüíîñòè íå çàâèñèò îò ñòà-
äèè çàáîëåâàíèÿ, íî ìàêñèìàëüíî âûðàæåíà ó ïàöèåí-
òîâ ñ ãèïîêèíåòè÷åñêèì âàðèàíòîì ãåìîäèíàìèêè.
4. Íàéäåíà îáðàòíàÿ êîððåëÿöèÿ íàðóøåíèé ðèòìà ñåð-
äöà è âàðèàáåëüíîñòè ñåðäå÷íîãî ðèòìà.

RR ср. (мс) SDNN (мс) RMSSD (мс) PNN50 (%)
r p r p r o r p

НРС 0,02 >0,05 -0,57 <0,05 -0,61 <0,05 -0,47 <0,05

Òàáëèöà 3.
Êîððåëÿöèÿ ïîêàçàòåëÿìè ÂÑÐ ñ íàðóøåíèÿìè ðèòìà ó
áîëüíûõ àðòåðèàëüíîé ãèïåðòåíçèåé.

RRср (мс) SDNN (мс) RMSSD (мс) PNN50 (%)
АГ c НРС (n=17) (1) 814,7±117,2 75,7±24,4 33,4±9,1 17,1±8,9
АГ без НРС (n=28) (2) 817,5±144,2 95,8±8,8 47,9±6,7 28,2±6,5
p1-2 > 0,05 < 0,03 < 0,002 < 0,02

Òàáëèöà 4.
Ïîêàçàòåëè âðåìåííîãî àíàëèçà ÂÑÐ ó ïàöèåíòîâ ñ àðòåðèàëüíîé
ãèïåðòåíçèåé ïðè íàëè÷èè è îòñóòñòâèè íàðóøåíèé ðèòìà ñåðäöà
(Ì±σσσσσ).

Тип гемодинамики RRср.(мс) SDNN (мс) RMSSD (мс) PNN50 (%)
Гиперкинетический (n=9) (1) 794,4±167,2 72,2±32,9 35,9±11,4 18,7±10,1
Эукинетический (n=25) (2) 804,2±161,7 77,1±30,1 40,7±11,7 20,2±4,7
Гипокинетический (n=11) (3) 678,3±164,4 43,4±12,2 28,0±10,1 12,6±5,7
p1-2 >0,05 >0,05 >0,05 >0,05
p2-3 >0,05 <0,004 <0,001 <0,004
p1-3 >0,05 <0,02 <0,01 <0,02

Òàáëèöà 5.
Âðåìåííîé àíàëèç ÂÑÐ ó áîëüíûõ àðòåðèàëüíîé ãèïåðòåíçèåé â çàâèñèìîñòè
îò òèïà ãåìîäèíàìèêè (Ì±σσσσσ).
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ÂÐÅÌÅÍÍÎÉ ÀÍÀËÈÇ ÂÀÐÈÀÁÅËÜÍÎÑÒÈ ÑÅÐÄÅ×ÍÎÃÎ ÐÈÒÌÀ Ó ÁÎËÜÍÛÕ ÀÐÒÅÐÈÀËÜÍÎÉ
ÃÈÏÅÐÒÅÍÇÈÅÉ

Í.Ã.Ïîòåøêèíà, Í.Å.Ãðèãîðèàäè

Ñ öåëüþ îöåíêè âðåìåííûõ ïîêàçàòåëåé âàðèàáåëüíîñòè ñåðäå÷íîãî ðèòìà (ÂÑÐ) ó áîëüíûõ àðòåðèàëüíîé
ãèïåðòåíçèåé (ÀÃ) â çàâèñèìîñòè îò ñòàäèè çàáîëåâàíèÿ è âàðèàíòà ãåìîäèíàìèêè îáñëåäîâàíû 45 áîëüíûõ ÀÃ I-II
ñòàäèè è 20 ïðàêòè÷åñêè çäîðîâûõ ëèö. Äèàãíîç ÀÃóñòàíàâëèâàëè ïîñëå èñêëþ÷åíèÿ âòîðè÷íîãî õàðàêòåðà ÀÃ. Â
îñíîâíóþ ãðóïïó âêëþ÷åíî 18 ìóæ÷èí è 27 æåíùèí â âîçðàñòå îò 19 äî 60 (47,3±8,4) ëåò . Ó 9 ïàöèåíòîâ îïðåäåëèëè
ãèïåðêèíåòè÷åñêèé òèï ãåìîäèíàìèêè, ó 25 - ýóêèíåòè÷åñêèé è ó 11 ïàöèåíòîâ âûÿâëåí ãèïîêèíåòè÷åñêèé âàðèàíò
êðîâîîáðàùåíèÿ. Ñòàæ ÀÃ ñîñòàâèë 8,19±5,6 ëåò. Êîíòðîëüíóþ ãðóïïó ñîñòàâèëè 20 ïðàêòè÷åñêè çäîðîâûõ ëèö - 11
ìóæ÷èí è 9 æåíùèí â âîçðàñòå îò 19 äî 43 (42,3±6) ëåò. Âñåì ïàöèåíòàì ïðîâåäåíî 24 ÷àñîâîå ìîíèòîðèðîâàíèå ÝÊÃ
ñ àíàëèçîì âðåìåííûõ ïîêàçàòåëåé ÂÑÐ (SDNN, RMSSD, PNN50).

Óñòàíîâëåíà äîñòîâåðíàÿ îáðàòíàÿ ñâÿçü ïîêàçàòåëåé SDNN, RMSSD, PNN50% ñ âîçðàñòîì ïàöèåíòîâ êàê îñ-
íîâíîé, òàê è êîíòðîëüíîé ãðóïïû. Ïîêàçàòåëè ÂÑÐ äîñòîâåðíî îòëè÷àþòñÿ â öåëîì ó ïàöèåíòîâ ÀÃ I-II ñòàäèè îò
òàêîâûõ â ãðóïïå çäîðîâûõ, äîñòîâåðíûõ ðàçëè÷èé ïîêàçàòåëåé ÂÑÐ ìåæäó áîëüíûìè ñ I è II ñò. ÀÃ íå âûÿâëåíî.
Àíàëèç ïîêàçàòåëåé ÂÑÐ ó ïàöèåíòîâ ÀÃ ñ íàðóøåíèé ðèòìà ñåðäöà â îòëè÷èå îò òàêîâûõ ñ îòñóòñòâèåì àðèòìèé
ïîêàçàë, ÷òî ó äàííîé ãðóïïû îáñëåäóåìûõ âûÿâëåíî áîëåå âûðàæåííîå ñíèæåíèå ÂÑÐ. Ïîêàçàòåëè âðåìåííîãî
àíàëèçà ÂÑÐ íå ðàçëè÷àëèñü ó ëèö ñ ãèïåðêèíåòè÷åñêèì è ýóêèíåòè÷åñêèì òèïîì êðîâîîáðàùåíèÿ, â òîæå âðåìÿ
äàííûå â äâóõ óêàçàííûõ ãðóïàõ äîñòîâåðíî îòëè÷àëèñü îò ïîëó÷åííûõ ó áîëüíûõ ñ ãèïîêèíåòè÷åñêèì òèïîì, ãäå
îòìå÷àëîñü ìàêñèìàëüíîå ñíèæåíèå ïîêàçàòåëåé ÂÑÐ.

Òàêèì îáðàçîì ñ óâåëè÷åíèåì âîçðàñòà, êàê ó çäîðîâûõ, òàê è ó áîëüíûõ ÀÃ I-II ñòàäèè èìååò ìåñòî ñíèæåíèå
âðåìåííûõ ïîêàçàòåëåé ÂÑÐ, ó ïàöèåíòîâ ñ ÀÃ, â ñðàâíåíèè ñî çäîðîâûìè, âûÿâëåíî áîëåå âûðàæåííîå ñíèæåíèå
ÂÑÐ ñ âîçðàñòîì. Âûÿâåíà îáðàòíàÿ êîððåëÿöèÿ íàðóøåíèé ðèòìà è ÂÑÐ. Ñòåïåíü ñíèæåíèÿ ÂÑÐ íå çàâèñèò îò ñòàäèè
çàáîëåâàíèÿ, íî ìàêñèìàëüíî âûðàæåíà ó ïàöèåíòîâ ñ ãèïîêèíåòè÷åñêèì âàðèàíòîì ãåìîäèíàìèêè.

TIME-DOMAIN ANALYSIS OF THE HEART RATE VARIABILITY IN THE PATIENTS WITH ARTERIAL
HYPERTENSION

N.G.Poteshkina, N.E.Grigoriadi

To evaluate the time-domain indices of the heart rate variability in patients with the essential arterial hypertension
depending on the disease stage and hemodynamic type, 45 patients with I-II-stage arterial hypertension and 20 healthy
persons were examined. The essential hypertension was diagnosed after rejection of a secondary origin of the arterial
hypertension. Eighteen male and 27 female patients of the age from 19 to 60 years (mean age 47.3±8.4 years) were involved
into the analyzed group. In 9 patients, found was the hyperkinetic type of hemodynamics, in 25 ones, the eukinetic type and,
in 11 ones, the hypokinetic type. The history of arterial hypertension was, on the average, 8.19±5.6 years. The control group
included 20 healthy persons (11 male and 9 female) of the age from 19 to 43 years (mean age 42.3±6 years). In all patients, the
24-hour ECG monitoring was performed with analysis of the time-domain indices of the heart rate variability (SDNN,
RMSSD, PNN50%).

Significant negative correlations were found between the indices SDNN, RMSSD, and PNN50%, on the one hand, and
the patient age, on the other hand, both in analyzed and control groups. On the whole, the heart rate variability indices in the
patients with the I-II-stage arterial hypertension significantly differ from that in healthy persons; no significant difference
in the heart rate variability indices was found between the patients with the stages I and II of the arterial hypertension. The
analysis of the heart rate variability indices in the patients with arterial hypertension and cardiac arrhythmias as compared
with the patients without arrhythmias showed more pronouncedly decreased heart rate variability in them. There were no
differences in the time-domain indices of the heart rate variability in the persons with hyperkinetic and eukinetic hemodynamic
types. At the same time, the data obtained for the two above groups significantly differed from that of the patients with
hypokinetic hemodynamic type where the greatest reduction in the heart rate variability was found.

Thus, with age, the decrease in the time-domain indices of the heart rate variability occurs both in healthy persons and
in the patients with the I-II-stage arterial hypertension; it being more pronounced in patients with the arterial hypertension.
The negative correlation was found between the cardiac arrhythmias and the heart rate variability. The degree of the heart
rate variability reduction does not depend on the disease stage but is maximally expressed in the patients with hypokinetic
type of hemodynamics.
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