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Ïîêàçàíî, ÷òî âàðèàáåëüíîñòü ñåðäå÷íîãî ðèòìà óìåíüøàåòñÿ ïðè ñèíäðîìå óãíåòåíèÿ öåíòðàëüíîé íåðâíîé
ñèñòåìû è ïðè ñíèæåíèè ãåñòàöèîííîãî âîçðàñòà íîâîðîæäåííûõ äåòåé.
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The heart rate variability has been shown to be diminished in the newborns with the central nervous system
inhibition syndrome and in proportion as the of earlier gestanional age is reduced.

Key words: ECG Holter monitoring, neonates, prematurely newborns, perinatal damage of central nervous system.

Ïðîáëåìà âûõàæèâàíèÿ íåäîíîøåííûõ äåòåé â íà-
ñòîÿùåå âðåìÿ íå òåðÿåò ñâîåé àêòóàëüíîñòè. Ïîñòíàòàëü-
íîå ïðåîáðàçîâàíèå æèçíåííî âàæíûõ ñèñòåì ó íåäîíî-
øåííûõ äåòåé ïî ñðàâíåíèþ ñ äîíîøåííûìè èìååò ñó-
ùåñòâåííûå îòëè÷èÿ, ïðè÷åì íå òîëüêî â äëèòåëüíîñòè
ïðîöåññà àäàïòàöèè, íî è â îòíîøåíèè ìåõàíèçìîâ ýòî-
ãî ïðîöåññà. Íåáëàãîïðèÿòíûå óñëîâèÿ âíóòðèóòðîáíî-
ãî ðàçâèòèÿ, ïîñòíàòàëüíûå ïîâðåæäåíèÿ, â òîì ÷èñëå è
ïåðèíàòàëüíîå ïîðàæåíèå öåíòðàëüíîé íåðâíîé ñèñòå-
ìû, êàê ïðàâèëî, íàðóøàþò ïðîöåññû ñòàíîâëåíèÿ ìå-
õàíèçìîâ ðåãóëÿöèè ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû. Èç-
âåñòíî, ÷òî ñåðäå÷íûé ðèòì ÿâëÿåòñÿ ÷óòêèì ìàðêåðîì
èçìåíåíèÿ ñîñòîÿíèÿ îðãàíèçìà è åãî ðåàêöèè íà ñòðåñ-
ñîâîå âîçäåéñòâèå.

Õîëòåðîâñêîå ìîíèòîðèðîâàíèå ÝÊÃ íå òîëüêî
ïîìîãàåò óâèäåòü, êàê â òå÷åíèå ñóòîê èçìåíÿåòñÿ àê-
òèâíîñòü ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû, íî è ñ ïîìî-
ùüþ ðÿäà ìàòåìàòèêî-ñòàòèñòè÷åñêèõ ïðîãðàìì îöå-
íèòü ýêñòðàêàðäèàëüíóþ ðåãóëÿöèþ ðèòìà ñåðäöà. Ìû
ïîñòàâèëè öåëüþ èçó÷èòü èçìåíåíèå âàðèàáåëüíîñòè
ñåðäå÷íîãî ðèòìà (ÂÑÐ) ó íåäîíîøåííûõ äåòåé ïî ñðàâ-
íåíèþ ñ äîíîøåííûìè ìëàäåíöàìè ñ ïåðèíàòàëüíûì
ïîðàæåíèåì ÖÍÑ.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ.

Îáñëåäîâàíî 59 íîâîðîæäåííûõ äåòåé ñ ïåðèíà-
òàëüíûì ïîðàæåíèåì ÖÍÑ. Ãåñòàöèîííûé âîçðàñò
áîëüíûõ ñîñòàâèë îò 25 äî 40 íåäåëü (ñðåäíèé 34,2±3,8
íåäåëü), ìàññà òåëà ïðè ðîæäåíèè êîëåáàëàñü îò 770 äî
5350 ãðàììîâ (ñðåäíÿÿ 2181,3±805,4ã.). Êðèòåðèåì îòáî-
ðà ñëóæèëî îòñóòñòâèå ó äåòåé âðîæäåííûõ ïîðîêîâ ñåð-
äöà, îðãàíè÷åñêîãî ïîðàæåíèÿ ãîëîâíîãî ìîçãà, èñêëþ-
÷àëèñü òàêæå äåòè, êîòîðûå íà ìîìåíò ïðîâåäåíèÿ Õîë-
òåðîâñêîãî ìîíèòîðèðîâàíèÿ ÝÊÃ ñòðàäàëè èíôåêöèîí-
íûìè çàáîëåâàíèÿìè â îñòðîé ñòàäèè, à òàêæå íàëè÷èåì
ìíîæåñòâåííûõ àðòåôàêòîâ çàïèñè äëèòåëüíîãî ìîíè-
òîðèðîâàíèÿ ÝÊÃ.

Áåç ïðèçíàêîâ àñôèêñèè ðîäèëèñü 30 äåòåé (áî-
ëåå 6 áàëëîâ ïî øêàëå Àïãàð íà 1 ìèíóòå), ñðåäíåòÿ-
æåëàÿ àñôèêñèÿ äèàãíîñòèðîâàíà ó 27 äåòåé (4-6 áàë-
ëîâ), à òÿæåëàÿ àñôèêñèÿ - ó 2 (ìåíåå 4 áàëëîâ).

Â óäîâëåòâîðèòåëüíîì ñîñòîÿíèè ðîäèëèñü òîëü-
êî 3 äåòåé, 28 ìëàäåíöåâ - â òÿæåëîì ñîñòîÿíèè è 28
äåòåé - â ñîñòîÿíèè ñðåäíåé òÿæåñòè. Òÿæåñòü ñîñòîÿ-
íèÿ ïðè ðîæäåíèè áûëà îáðàòíî ïðîïîðöèîíàëüíà ñòå-

ïåíè çðåëîñòè ïðè ðîæäåíèè (r=-0,59; p<0,05). Òðîå
ãëóáîêîíåäîíîøåííûõ äåòåé â ïåðâûå ñóòêè íàõîäè-
ëèñü íà ÈÂË.

Íà 3 íåäåëå æèçíè íîâîðîæäåííûì ïðîâîäèëîñü
ñóòî÷íîå ìîíèòîðèðîâàíèå ÝÊÃ, êîòîðîå ðåãèñòðè-
ðîâàëîñü íà 2-õ êàíàëüíîì ðåêîäåðå Oxford Medilog
Optima (Âåëèêîáðèòàíèÿ) â ìîäèôèöèðîâàííûõ ãðóä-
íûõ îòâåäåíèÿõ V1 è V5, ðàñøèôðîâêà îñóùåñòâëÿ-
ëàñü àâòîìàòè÷åñêè ñ ïîìîùüþ êîìïüþòåðíîãî àíà-
ëèçà, ïîä âèçóàëüíûì êîíòðîëåì. Ìû èçó÷àëè ÂÑÐ,
èñïîëüçóÿ âðåìåííîé (SDNN, RMSSD, pNN50) è ÷à-
ñòîòíûé (Îáùàÿ ìîùíîñòü (Overall), LF, HF è
LF\HF) ìåòîäû àíàëèçà.

Ñòàòèñòè÷åñêàÿ îáðàáîòêà äàííûõ ïðîâîäèëàñü
ñ èñïîëüçîâàíèåì ïàêåòà Statistica-5 äëÿ Windows 95 íà
ïåðñîíàëüíîì êîìïüþòåðå ìåòîäàìè âàðèàöèîííîé ñòà-
òèñòèêè, êîððåëÿöèîííîãî àíàëèçà. Îöåíêà ðàçëè-
÷èé â èçó÷àåìûõ ãðóïïàõ ïàöèåíòîâ ïðîâîäèëàñü íà
îñíîâàíèè ïàðàìåòðè÷åñêèõ êðèòåðèåâ t-Student, ðàç-
ëè÷èÿ ñ÷èòàëèñü äîñòîâåðíûìè ïðè ð<0,05.

ÐÅÇÓËÜÒÀÒÛ È ÎÁÑÓÆÄÅÍÈÅ.

Ó áîëüøèíñòâà íåäîíîøåííûõ äåòåé ïðè ïîñòóï-
ëåíèè, òî åñòü íà 1 íåäåëå æèçíè, ïðåîáëàäàë ñèíäðîì
óãíåòåíèÿ ÖÍÑ (25 èç 45 äåòåé). Ñèíäðîì âîçáóæäå-
íèÿ ÖÍÑ, ìûøå÷íîé äèñòîíèè, âåãåòî-âèñöåðàëüíûõ
íàðóøåíèé è âíóòðè÷åðåïíîé ãèïåðòåíçèè ñîñòàâëÿ-
ëè ñîîòâåòñòâåííî 16% (n=7), 24% (n=11), 2% (n=1) è
2% (n=1). Ó äîíîøåííûõ íîâîðîæäåííûõ ïðåîáëàäàë
ñèíäðîì ïîâûøåííîé íåðâíî-ðåôëåêòîðíîé âîçáóäè-
ìîñòè (n=7; 50%), ñèíäðîì óãíåòåíèÿ ÖÍÑ îòìå÷àëñÿ
òîëüêî ó 2 äåòåé (14,3%), ó îñòàëüíûõ ìëàäåíöåâ íà-
áëþäàëñÿ ñèíäðîì âåãåòî-âèñöåðàëüíûõ íàðóøåíèé
è âíóòðè÷åðåïíîé ãèïåðòåíçèè (21,4% è 14,3% ñîîòâåò-
ñòâåííî).

Âñå áîëüíûå ïîëó÷àëè ëå÷åíèå, ñîîòâåòñòâóþ-
ùåå òÿæåñòè è õàðàêòåðó ïàòîëîãè÷åñêîãî ïðîöåññà,
è êîòîðîå âêëþ÷àëî ñèìïòîìàòè÷åñêóþ, àíòèáàêòå-
ðèàëüíóþ, ïàòîãåíåòè÷åñêóþ è ðåàáèëèòàöèîííóþ
òåðàïèþ.

Ê 3 íåäåëå æèçíè ñîñòîÿíèå áîëüøèíñòâà äåòåé
ñòàáèëèçèðîâàëîñü, áûëè êóïèðîâàíû ñèíäðîì äûõà-
òåëüíûõ ðàññòðîéñòâ, êîíúþãàöèîííàÿ æåëòóõà, èí-
ôåêöèîííûå çàáîëåâàíèÿ. Íà ìîìåíò îáñëåäîâàíèÿ
ñèíäðîì óãíåòåíèÿ ÖÍÑ îòìå÷àëñÿ ó 12 äåòåé, ñèíä-
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ðîì ïîâûøåííîé íåðâíî-ðåôëåêòîðíîé âîçáóäèìîñòè
ó 15 , âåãåòî-âèñöåðàëüíûõ íàðóøåíèé - ó 3, ìûøå÷-
íîé äèñòîíèè - ó 26, ãèïåðòåíçèîííûé ñèíäðîì - ó 3
ìëàäåíöåâ.

Ïðè èçó÷åíèè âëèÿíèÿ ïåðèíàòàëüíîãî ïîðàæå-
íèÿ ÖÍÑ íà ïîêàçàòåëè ÂÑÐ ìû îáíàðóæèëè, ÷òî ñó-
ùåñòâóþò çíà÷èìûå îòëè÷èÿ ÂÑÐ ó äåòåé ñ ðàçëè÷íû-
ìè íåâðîëîãè÷åñêèìè ñèíäðîìàìè.

Ñèíäðîì óãíåòåíèÿ ÖÍÑ îòìå÷àëñÿ ó 12 äåòåé,
ñðåäè íèõ íå áûëî ìëàäåíöåâ, ðîæäåííûõ ïîñëå 35
íåäåëü ãåñòàöèè. Êàê âèäíî èç òàáë. 1 ïðè ñèíäðîìå
óãíåòåíèÿ ÖÍÑ ïîêàçàòåëè ÂÑÐ áûëè íèæå, íåçàâè-
ñèìî îò ñðîêà ãåñòàöèè, îäíàêî, ó ãëóáîêîíåäîíî-
øåííûõ ìëàäåíöåâ ýòè èçìåíåíèÿ áûëè áîëåå âûðà-
æåííûìè.

Ó íîâîðîæäåííûõ äî 32 íåäåëè ãåñòàöèè îòìå÷à-
ëîñü ñíèæåíèå RRñð., SDNN, SDNN-i, SDANN-i, HF,
ïðè îòñóòñòâèè èçìåíåíèé LF. Òàêèì îáðàçîì, îïðå-
äåëÿëîñü óìåíüøåíèå ìîäóëÿöèè ïàðàñèìïàòè÷åñêîé
íåðâíîé ñèñòåìû íà ôîíå ñíèæåíèÿ íàïðÿæåíèÿ âñåé
âåãåòàòèâíîé íåðâíîé ñèñòåìû.

Äåòè ñòàðøåãî âîçðàñòà ñ ñèíäðîìîì óãíåòåíèÿ
èìåëè ñõîæèå èçìåíåíèÿ, íî âûðàæåííûå â ìåíüøåé
ñòåïåíè, îäíàêî, âûñîêî÷àñòîòíûé êîìïîíåíò (HF)
áûë ñíèæåí çíà÷èòåëüíåå, à ñîîòíîøåíèå íèçêî÷àñ-
òîòíîãî è âûñîêî÷àñòîòíîãî êîìïîíåíòîâ (LF/HF)
ïîâûøàëîñü. Ïîäîáíûå èçìåíåíèÿ, ïî-âèäèìîìó, ìîæ-
íî îáúÿñíèòü ñíèæåíèåì ìîäóëÿöèè îáîèõ îòäåëîâ

âåãåòàòèâíîé íåðâíîé ñèñòåìû ïðè áîëåå âûðàæåííîé
äåïðåññèè âàãóñíûõ êîëåáàíèé. Òàêèì îáðàçîì, ñèí-
äðîì óãíåòåíèÿ ÖÍÑ ó äåòåé ñòàðøå 32 íåäåëü ãåñòà-
öèè ñîïðîâîæäàëñÿ âûðàæåííûì îòñòàâàíèåì ñòàíîâ-
ëåíèÿ âåãåòàòèâíîé íåðâíîé ñèñòåìû.

Èçó÷àÿ ÂÑÐ ó äåòåé ñ ñèíäðîìîì ïîâûøåííîé
íåðâíî-ðåôëåêòîðíîé âîçáóäèìîñòè, ìûøå÷íîé äèñ-
òîíèè, âåãåòî-âèñöåðàëüíûõ íàðóøåíèé, ãèïåðòåíçè-
îííûì ñèíäðîìîì, ìû íå âûÿâèëè äîñòîâåðíûõ îòëè-
÷èé. Ó äåòåé ñ âíóòðèóòðîáíîé ãèïîòðîôèåé ïî ñðàâ-
íåíèþ ñ äåòüìè ñ íîðìàëüíûìè ìàññî-ðîñòîâûìè ïî-
êàçàòåëÿìè ìû çàðåãèñòðèðîâàëè áîëåå âûñîêèå çíà-
÷åíèÿ RMSSD, PNN50, HF, è íèçêèé LF/HF (ñîîò-
âåòñòâåííî p<0,016; p<0,027; p<0,046; p<0,003), ÷òî
ãîâîðèò î áîëåå âûñîêîé ìîäóëÿöèè ïàðàñèìïàòè÷åñ-
êîé íåðâíîé ñèñòåìû ó äàííîé ãðóïïû ìëàäåíöåâ.

Ñ óâåëè÷åíèåì ãåñòàöèîííîãî âîçðàñòà ñòàíîâè-
ëèñü âûøå ñðåäíåñóòî÷íûå çíà÷åíèÿ RR èíòåðâàëà, à
òàêæå âîçðàñòàëè âåëè÷èíû âðåìåííûõ è ÷àñòîòíûõ
ïîêàçàòåëåé ÂÑÐ, çà èñêëþ÷åíèåì LF\HF. (òàáë. 2).

Ñðåäíèå çíà÷åíèÿ RR èíòåðâàëà ðåçêî ïîâûøà-
ëèñü ó äåòåé ñ ãåñòàöèîííûì âîçðàñòîì îò 25 äî 35
íåäåëü, ó ìëàäåíöåâ áîëåå ñòàðøåãî ãåñòàöèîííîãî
âîçðàñòà èçìåíåíèÿ çíà÷åíèé íå íàáëþäàëîñü (ðèñ. 1).

Ïåðâîå ïîâûøåíèå SDNN îòìå÷àëîñü ó íîâî-
ðîæäåííûõ, ðîæäåííûõ íà 25-30 íåäåëå ãåñòàöèè, çà-
òåì ó äåòåé 30-34 íåäåëü ãåñòàöèè çíà÷åíèÿ íå èçìåíÿ-
ëèñü, íî ó ìëàäåíöåâ, ðîæäåííûõ ñ 34 ïî 38 íåäåëè

áûëî çàðåãèñòðèðîâàíî âòîðîå ïîâûøåíèå ýòî-
ãî ïîêàçàòåëÿ, è âíîâü ïëàòî íàáëþäàëîñü ó
38-40 íåäåëüíûõ íîâîðîæäåííûõ (ðèñ. 2).

Â äîñòóïíîé íàì ëèòåðàòóðå RMSSD è
pNN50 ÿâëÿþòñÿ îäíèìè èç íàèáîëåå äîñòîâåð-
íûõ âåëè÷èí, îòðàæàþùèõ ïàðàñèìïàòè÷åñ-
êóþ ìîäóëÿöèþ. Îäíàêî â íàøåì èññëåäîâà-
íèè ìû íå ìîãëè îïèðàòüñÿ íà ýòè ïîêàçàòåëè,
òàê êàê ó äåòåé îäíîãî ãåñòàöèîííîãî âîçðàñ-
òà áûë áîëüøîé ðàçáðîñ èõ çíà÷åíèé, è ïîýòî-
ìó íàìè íå ïîëó÷åíî êîððåëÿöèîííîé çàâèñè-
ìîñòè RMSSD è pNN50 è ãåñòàöèîííîãî âîç-
ðàñòà íîâîðîæäåííûõ.

Èçìåíåíèÿ ÷àñòîòíûõ ïîêàçàòåëåé ÂÑÐ â
çàâèñèìîñòè îò ãåñòàöèîííîãî âîçðàñòà ïðåä-
ñòàâëåíû íà ðèñ. 3. Îáùàÿ ìîùíîñòü, LF è HF
óâåëè÷èâàëèñü ó ìëàäåíöåâ, ðîæäåííûõ äî 30
íåäåëè ãåñòàöèè, çàòåì ó íåäîíîøåííûõ 31-34
íåäåëü ãåñòàöèè ïðèðîñòà íå áûëî, âòîðîé ïå-
ðèîä ïîâûøåíèÿ íàáëþäàëñÿ ó äåòåé 34-35 íå-
äåëü, ó äîíîøåííûõ ýòè ïîêàçàòåëè íå èçìåíÿ-
ëèñü. Ñîîòíîøåíèå LF\HF ó âñåõ îáñëåäóåìûõ
ìëàäåíöåâ îñòàâàëîñü íà ïðèáëèçèòåëüíî îäè-
íàêîâîì óðîâíå.

Òàêèì îáðàçîì, íà ïîêàçàòåëè ÂÑÐ â áîëü-
øåé ìåðå âëèÿåò ñòåïåíü çðåëîñòè íîâîðîæ-
äåííîãî: ó íåäîíîøåííûõ ìëàäåíöåâ ÂÑÐ

Показа-
тели
ВСР

25-32 недель
р

33-35 недель
pугнетение ЦНС угнетение ЦНС

нет да нет да
RRср. 377,0 351,6 0,02* 398,2 394,1 0,92
SDNN 31,2 24,7 0,006* 37,2 30,8 0,06
SDNN-I 21,2 17,7 0,026* 24,6 20,2 0,07
SDANN-I 21,8 16,3 0,014* 27,0 21,7 0,06
r-M SSD 15,5 13,4 0,414 17,1 15,5 0,23
PNN50 0,7 0,3 0,167 0,7 0,5 0,36
Overall 22,0 17,7 0,039* 24,2 20,2 0,17
ULF 8,7 6,3 0,26 7,9 6,3 0,20
VL F 16,1 12,6 0,03* 17,8 15,0 0,15
LF 9,9 8,2 0,10 12,3 9,6 0,11
HF 6,0 4,7 0,045* 7,1 4,6 0,008*
LF\HF 1,6 1,7 0,419 1,7 2,1 0,023*

Òàáëèöà 1.
Ñðàâíèòåëüíàÿ õàðàêòåðèñòèêà ïîêàçàòåëåé ÂÑÐ ó äåòåé
ñ ñèíäðîìîì óãíåòåíèÿ è ñ äðóãèìè ñèíäðîìàìè
ïåðèíàòàëüíîãî ïîðàæåíèÿ ÖÍÑ â çàâèñèìîñòè îò ñðîêà
ãåñòàöèè.

ãäå * -  äîñòîâåðíîñòü îòëè÷èÿ ïîêàçàòåëåé ÂÑÐ ó äåòåé ñ è áåç
ñèíäðîìà óãíåòåíèÿ ÖÍÑ.

П -тель M EAN SDNN SDNN-I SDANN-I R-M SSD PNN50 OVERAL L ULF VL F L F HF L F/HF
r 0,59* 0,62* 0,39* 0,74* 0,03 0,10 0,28* 0,01 0,40* 0,37* 0,28*  0,17

Òàáëèöà 2.
Êîýôôèöèåíòû êîððåëÿöèè ïîêàçàòåëåé ÂÑÐ è ãåñòàöèîííîãî âîçðàñòà.
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íèæå, ÷åì ó äîíîøåííûõ. Íàèáîëåå èíòåíñèâíî ñòà-
íîâëåíèå âåãåòàòèâíîé ðåãóëÿöèè çàðåãèñòðèðîâàíî
íàìè ó äåòåé 25-30 íåäåëü ãåñòàöèè, êîãäà ïðîèñõîäèò
çíà÷èòåëüíîå óñèëåíèå êàê ñèìïàòè÷åñêîé, òàê è ïà-
ðàñèìïàòè÷åñêîé ìîäóëÿöèè. Â ïåðèîä 30-35 íåäåëü è
38-40 íåäåëü ãåñòàöèè, ïî-âèäèìîìó, ïðîèñõîäèò çà-
ìåäëåíèå òåìïîâ ñîçðåâàíèÿ îáîèõ îòäåëîâ âåãåòàòèâ-
íîé íåðâíîé ñèñòåìû, î ÷åì ãîâîðèò îòñóòñòâèå óâå-
ëè÷åíèÿ çíà÷åíèé ïîêàçàòåëåé êàê âðåìåííîãî, òàê è
÷àñòîòíîãî àíàëèçîâ ÂÑÐ ó ìëàäåíöåâ ýòèõ ãåñòàöè-
îííûõ âîçðàñòîâ. Ó íîâîðîæäåííûõ 35-38 íåäåëü ãåñ-
òàöèè èíòåíñèâíîñòü ðàçâèòèÿ îòäåëîâ âåãåòàòèâíîé
íåðâíîé ñèñòåìû ïðèáëèæàåòñÿ ê óðîâíþ 25-30 íå-
äåëüíûõ ìëàäåíöåâ.

Çíà÷èòåëüíî ñíèæàåòñÿ ÂÑÐ ó äåòåé ñ ñèíäðîì óã-
íåòåíèÿ ÖÍÑ ïî ñðàâíåíèþ ñ ÂÑÐ äðóãèõ íîâîðîæ-

äåííûõ, ïðè÷åì ïî ìåðå óâåëè÷åíèÿ ãåñòàöèîííîãî âîç-
ðàñòà ó ðåáåíêà ñ ñèíäðîìîì óãíåòåíèÿ ÖÍÑ äèñáàëàíñ
âåãåòàòèâíîé èííåðâàöèè óñèëèâàåòñÿ.

Ïîëó÷åííûå íàìè ðåçóëüòàòû ñîãëàñóþòñÿ ñ ëè-
òåðàòóðíûìè äàííûìè. Èññëåäîâàòåëè èñïîëüçîâàëè
ðàçëè÷íûå ìåòîäû èçó÷åíèÿ âàðèàáåëüíîñòè ñåðäå÷-
íîãî ðèòìà, íî âñå îíè ïðèøëè ê åäèíîìó ìíåíèþ, ÷òî
ó íåäîíîøåííûõ äåòåé ÂÑÐ íèæå, ÷åì ó äîíîøåííûõ
ìëàäåíöåâ [8, 10, 9]. Ïðè÷åì äàæå äîñòèãàÿ òîãî æå
êîíöåïòóàëüíîãî âîçðàñòà, ÷òî è äîíîøåííûå íîâî-
ðîæäåííûå, ó íåäîíîøåííûõ ñîõðàíÿþòñÿ áîëåå íèç-
êèå çíà÷åíèÿ ïàðàñèìïàòè÷åñêîãî òîíóñà ÂÑÐ è áî-
ëåå âûñîêèå ïîêàçàòåëè ×ÑÑ [1, 3, 11].

Ðåçêîå óñèëåíèå âàãóñíîãî òîíóñà Clairambault
J è ñîàâò. âûÿâèëè â ïåðèîä 37-38 íåäåëü, à ïîñòåïåí-
íîå óñèëåíèå ñèìïàòè÷åñêîé àêòèâíîñòè ñ 31 ïî 41
íåäåëþ [2]. Íî èõ èññëåäîâàíèÿ îñíîâûâàëèñü òîëü-
êî íà èçó÷åíèè ÷àñòîòíîãî ñïåêòðà ó íîâîðîæäåííûõ,
àâòîðû íå îáñëåäîâàëè äåòåé äî 31 íåäåëè ãåñòàöèè,
à èìåííî â ýòîò ïåðèîä, ïî íàøèì äàííûì, èíòåíñèâ-
íîñòü ðîñòà êàê ïàðàñèìïàòè÷åñêîãî, òàê è ñèìïàòè-
÷åñêîãî òîíóñà çíà÷èòåëüíî âûøå, ÷åì â ïîñëåäóþ-
ùèé. Íàøè äàííûå íàèáîëåå áëèçêè âûâîäàì, ñäå-
ëàííûì G.Sugihara è ñîàâò. [12], êîòîðûå ïîêàçàëè,
÷òî èíòåíñèâíåå ðàçâèòèå êàê ïàðàñèìïàòè÷åñêîé,
òàê è ñèìïàòè÷åñêîé ìîäóëÿöèè, ïðîèñõîäèò ñ 27 ïî
35 íåäåëè ãåñòàöèè.

Èçó÷åíèå ÂÑÐ ó äåòåé, ñòðàäàþùèõ ðàçëè÷íûìè
çàáîëåâàíèÿìè, äàëî âîçìîæíîñòü ïðåäïîëîæèòü, ÷òî
÷åì òÿæåëåå áîëåçíü, òåì íèæå ÂÑÐ è ìèíèìàëüíàÿ
×ÑÑ [5, 10]. Òðàâìàòè÷åñêîå ïîðàæåíèå ìîçãà àññî-
öèèðóåòñÿ ñî çíà÷èòåëüíîé äèñôóíêöèåé âåãåòàòèâíîé
íåðâíîé ñèñòåìû [13, 7, 4]. Ñèëüíîå ïîðàæåíèå ìîçãà
íå òîëüêî ìîæåò ïîâðåæäàòü ñèãíàëû àâòîíîìíîé íå-
ðâíîé ñèñòåìû ê ñåðäå÷íî-ñîñóäèñòîé ñèñòåìå, íî è
ïîëíîñòüþ áëîêèðîâàòü ïðîâîäÿùèå ïóòè ñ ðàçâèòè-
åì ñìåðòè ìîçãà [4]. Èçìåíåíèÿ ÂÑÐ íå çàêàí÷èâàþòñÿ
â îñòðîì ïåðèîäå, à ïðîäîëæàþòñÿ è â âîññòàíîâè-
òåëüíîì ïåðèîäå ïîâðåæäåíèÿ ìîçãà [6]. Â íàøåì èñ-
ñëåäîâàíèè ìû ïîêàçàëè, ÷òî çíà÷èòåëüíîå ñíèæåíèå
ÂÑÐ îòìå÷àåòñÿ ó íîâîðîæäåííûõ, ó êîòîðûõ äîìè-
íèðóþùèì ñèíäðîìîì ïåðèíàòàëüíîãî ïîðàæåíèÿ
ÖÍÑ ÿâëÿåòñÿ ñèíäðîì óãíåòåíèÿ, ïðè÷åì ñîõðàíåíèå
åãî ó íåäîíîøåííûõ äåòåé 1-2 ñòåïåíè íà 3 íåäåëå
æèçíè ïðèâîäèò ê áîëåå âûðàæåííîìó ñèìïàòî-âàãóñ-
íîìó äèñáàëàíñó, ÷åì ó ãëóáîêîíåäîíîøåííûõ ìëà-
äåíöåâ. Òàêèì îáðàçîì, ÂÑÐ îòðàæàåò ñòåïåíü ìîçãî-
âîé äèñôóíêöèè ó íîâîðîæäåííûõ äåòåé.

ÂÛÂÎÄÛ

1. Íà âàðèàáåëüíîñòü ñåðäå÷íîãî ðèòìà âëèÿåò ñòå-
ïåíü çðåëîñòè íîâîðîæäåííîãî ðåáåíêà
2. Ñèíäðîì óãíåòåíèÿ ïåðèíàòàëüíîãî ïîðàæåíèÿ
ÖÍÑ ïðèâîäèò ê ñíèæåíèþ ÂÑÐ, â òî âðåìÿ êàê ñèíä-
ðîì ïîâûøåííîé íåðâíî-ðåôëåêòîðíîé âîçáóäèìîñòè
è ìûøå÷íîé äèñòîíèè îêàçûâàþò ìåíåå ñóùåñòâåííîå
âîçäåéñòâèå íà ÂÑÐ.
3. Ó äåòåé ñ âíóòðèóòðîáíîé ãèïîòðîôèåé îòìå÷àåò-
ñÿ ïîâûøåíèå ïàðàñèìïàòè÷åñêîé ìîäóëÿöèè ïî ñðàâ-
íåíèþ ñî çäîðîâûìè ìëàäåíöàìè.

406,7

373,9 

410,6

337,0

330
340
350
360
370
380
390
400
410
420

25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
гåñòàöèîííûé âîзðàñò, íåäåëè

RRñð, msec

Ðèñ. 1. Çàâèñèìîñòü RRcð. îò ãåñòàöèîííîãî âîçðàñ-
òà íîâîðîæäåííîãî ðåáåíêà.

43,744,1

31,931,1

19,7 1618,2

9,4

1,20,630,119
-0,5

9,5

19,5

29,5

39,5

49,5

25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
гåñòàöèîííûé âîзðàñò, íåäåëè

ìñåê SDN N , ìñåê R-MSSD, ìñåê pNN 50, %

Ðèñ. 2. Çàâèñèìîñòü ñòàòèñòè÷åñêèõ ïàðàìåòðîâ
ÂÑÐ îò ãåñòàöèîííîãî âîçðàñòà íîâîðîæäåííîãî
ðåáåíêà.

19,620,7

17,1

26,8

10,4

7,1

7,2

15,2

8,7  

4,95,9
3,4

   
 

     
   

1,9
2,1

1,7

0

5

10

15

20

25

30

25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
гåñòàöèîííûé âîзðàñò, íåäåëè

ìñåê. OVERALL LF H F LF-H F

Ðèñ. 3. Çàâèñèìîñòü ÷àñòîòíûõ ïîêàçàòåëåé ÂÑÐ
îò ãåñòàöèîííîãî âîçðàñòà íîâîðîæäåííîãî
ðåáåíêà.



38

ÂÅÑÒÍÈÊ ÀÐÈÒÌÎËÎÃÈÈ, ¹ 24, 2001

ËÈÒÅÐÀÒÓÐÀ

1. Chatow U; Davidson S; Reichman BL;Akselrod S. De-
velopment and maturation of the autonomic nervous sys-
tem in premature and full-term infants using spectral analy-
sis of heart rate fluctuations.// Pediatr Res.-1995.- 37(3).-
p.294-302
2. Clairambault J; Curzi-Dascalova L; Kauffmann F et
al.. Heart rate variability in normal sleeping full-term
and preterm neonates.// Early Hum Dev.- 1992.- 28(2).-
p.169-183
3. Eiselt M; Curzi-Dascalova L; Clairambault J et al.
Heart-rate variability in low-risk prematurely born in-
fants reaching normal term: a comparison with full-term
newborns.// Early Hum Dev.- 1993.- 32(2-3).- p.183-195
4. Goldstein B, DeKing D, DeLong D. et al. Autonomic
cardiovascular state after severe brain injury and brain
death in children.// Crit Care Med.- 1993.- 21.- p.228-233
5. Goldstein B., Fiser D.H., Kelly M.M. et al. Decom-
plexification in critical illness and injury: Relationship
between heart rate variability, severity of illness, and out-
come.// Crit Care Med.- 1998.-26.- p.352-357.
6. King M.L., Lichtman S.W., Seliger G et al. Heart
rate variability in chronic traumatic brain injury.// Brain
injury.- 1997.- 11.- p.445-453

7. Leipzig T, Lowensohn R: Heart rate variability in neurosur-
gical patients.// Neurosurgery.-1986.-19.-p.356-362
8. Malik M., Camm A.J. Heart rate variability. Armonk, NY.
Futura Publishing Company. 1995. p. 235.
9. Prietsch V., Knoepke U., Obladen M. Continious
monitoring of heart rate variability in preterm infant.//
Early Hum Dev.- 1994.- 37(2).- p.117-131.
10 Rosenstock EG; Cassuto Y; Zmora E. Heart rate vari-
ability in the neonate and infant: analytical methods,
physiological and clinical observations.// Acta Paediatr.-
1999.- 88(5).- p.477-482
11. Suess PE; Alpan G; Dulkerian SJ. et al. Respiratory
sinus arrhythmia during feeding: a measure of vagal reg-
ulation of metabolism, ingestion, and digestion in pre-
term infants.// Dev Med Child Neurol.- 2000.- 42(3).-
p.169-173
12. Sugihara G., Allan W., Sobel D., Allan K.D. Non-
linear control of heart rate variability in Human infants./
/ Proc.Natl.Acad.Sci.USA.- 1996.- 93.- p.2608-2613
13. Winchell R, Hoyt D: Analysis of heart-rate variabil-
ity: A noninvasive predictor of death and poor outcome in
patients with severe head injury.// J Trauma.- 1997.- 43.-
p.927-933

ÂÀÐÈÀÁÅËÜÍÎÑÒÜ ÑÅÐÄÅ×ÍÎÃÎ ÐÈÒÌÀ Ó ÍÎÂÎÐÎÆÄÅÍÍÛÕ ÄÅÒÅÉ Ñ ÏÅÐÈÍÀÒÀËÜÍÛÌ
ÏÎÐÀÆÅÍÈÅÌ ÖÅÍÒÐÀËÜÍÎÉ ÍÅÐÂÍÎÉ ÑÈÑÒÅÌÛ.

Î.Î.Êóïðèÿíîâà, Ò.À.Äîìàðåâà

Öåëü íàøåãî èññëåäîâàíèÿ èçó÷èòü ðàçâèòèå âåãåòàòèâíîé íåðâíîé ñèñòåìû è âàðèàáåëüíîñòè ñåðäå÷íî-
ãî ðèòìà ó íîâîðîæäåííûõ äåòåé. Îáñëåäîâàíî 59 äåòåé, ðîäèâøèõñÿ íà 25-40 íåäåëÿõ ãåñòàöèè. Âåñ ïðè
ðîæäåíèè äåòåé êîëåáàëñÿ îò 770 äî 5350 ãðàìì. Íè ó îäíîãî ðåáåíêà íå áûëî âðîæäåííîãî ïîðîêà ñåðäöà è
îðãàíè÷åñêîãî ïîðàæåíèÿ ìîçãà. Âñåì îáñëåäîâàííûì äåòÿì áûëî ïðîâåäåíî 24-÷àñîâîå ìîíèòîðèðîâàíèå
ÝÊÃ ïî Õîëòåðó íà 19-22 äåíü æèçíè. Ó âñåõ ìëàäåíöåâ îòìå÷àëñÿ ñèíóñîâûé ðèòì ïî äàííûì ÝÊÃ. Àíàëèç
ÝÊÃ îñóùåñòâëÿëñÿ ñ ïîìîùüþ äåøèôðàòîðà Oxford Medilog Optima (Âåëèêîáðèòàíèÿ) è ïîä âèçóàëüíûì
êîíòðîëåì. ÂÑÐ èçó÷àëàñü íà îñíîâå âðåìåííîãî (SDNN, R-MSSD, pNN50) è ÷àñòîòíîãî àíàëèçîâ (LF, HF,
LF\HF). Ðåçóëüòàò íàøåãî èññëåäîâàíèÿ äåìîíñòðèðóåò ñíèæåíèå ÂÑÐ ïðè óìåíüøåíèè ãåñòàöèîííîãî âîçðà-
ñòà è ñèíäðîìå óãíåòåíèÿ ÖÍÑ.

HEART RATE VARIABILITY IN NEWBORNS WITH PERINATAL INJURY OF THE CENTRAL NERVOUS SYSTEM
O.O.Kupriyanova, T.A.Domareva

To study the development of the autonomic nervous system and heart rate variability in neonates, 59 children born at
25-40 weeks of gestation age were examined. The weight at birth varied from 700 g to 5250 g. Neither congenital heart disease
nor organic cerebral alteration were found in all newborns. In all examined patients, at the 19th-22nd days of life, the 24-hr
ECG Holter monitoring was performed. In all neonates, the sinus rhythm was recorded in the ECG. The analysis of ECG was
carried out with the aid of the «Oxford Medilog Optima» software system (United Kingdom) and manually. Analyzed were
both the time-domain (SDNN, R-MSSD, pNN50) and spectral (LF, HF, LF/HF) parameters of the heart rate variability. The
data obtained show the decrease in the heart rate variability as the gestanional age is reduced in the cases of syndrome of
the central nervous system inhibition.


