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Ñ öåëüþ èçó÷åíèÿ öèðêàäíîé äèíàìèêè âðåìåííûõ è ñïåêòðàëüíûõ ïîêàçàòåëåé âàðèàáåëüíîñòè ñåðäå÷íîãî
ðèòìà ó áîëüíûõ ñ îáîñòðåíèåì áðîíõèàëüíîé àñòìû è õðîíè÷åñêîé îáñòðóêòèâíîé áîëåçíè ëåãêèõ îáñëåäîâàíî
79 áîëüíûõ è 49 ïàöèåíòîâ êîíòðîëüíûõ ãðóïï çðåëîãî, ïîæèëîãî è ñòàð÷åñêîãî âîçðàñòà.

Êëþ÷åâûå ñëîâà: îáñòðóêòèâíûå çàáîëåâàíèÿ ëåãêèõ, áðîíõèàëüíàÿ àñòìà, âàðèàáåëüíîñòü ñåðäå÷íîãî ðèòìà,
âðåìåííîé àíàëèç, ñïåêòðàëüíûé àíàëèç, öèðêàäíàÿ äèíàìèêà.

To study the circadian dynamics of time-domain and spectral indices of the heart rate variability in the patients
with acute stage of bronchial asthma and chronic obstructive pulmonary disease, 79 patients with these diseases and 49
control patients of middle age, elderly and senile ones were examined.

Key words: obstructive pulmonary diesase, bronchial asthma, heart rate variability, time-domain analysis, spectral
analysis, circadian dynamics.

äîëæèòåëüíîñòü çàáîëåâàíèÿ (îò 9 äî 25 ëåò ñîîòâåòñòâåí-
íî), à òàêæå ÷àñòîòà âñòðå÷àåìîñòè è âûðàæåííîñòü îñ-
ëîæíåíèé (õðîíè÷åñêîå ëåãî÷íîå ñåðäöå, äûõàòåëüíàÿ è
ëåãî÷íî-ñåðäå÷íàÿ íåäîñòàòî÷íîñòü ÷àùå îòìå÷àëèñü ó
áîëüíûõ âòîðîé ãðóïïû).

Äëÿ ñðàâíåíèÿ áûëè ñîçäàíû 2 êîíòðîëüíûå ãðóï-
ïû (òðåòüÿ è ÷åòâåðòàÿ), êóäà âîøëè ëèöà ñîïîñòàâèìîãî
âîçðàñòà, íå ïðåäúÿâëÿþùèå æàëîá, è íå èìåþùèå â
àíàìíåçå îñòðîé èëè õðîíè÷åñêîé ñåðäå÷íî-ñîñóäèñòîé
è ëåãî÷íîé ïàòîëîãèè. Òðåòüþ ãðóïïó ñîñòàâèëè 33 ÷å-
ëîâåêà (èç íèõ 9 æåíùèí) çðåëîãî âîçðàñòà (ìåäèàíà 50
ëåò), ÷åòâåðòóþ - 16 ÷åëîâåê (èç íèõ 15 æåíùèí) ïîæèëî-
ãî âîçðàñòà (ìåäèàíà 65 ëåò).

Âñåì îáñëåäóåìûì ïðîâîäèëîñü 24-õ ÷àñîâîå ÕÌ
ÝÊÃ («Êàðäèîòåõíèêà-4000-3», ÇÀÎ «ÈÍÊÀÐÒ») ñ ïîñ-
ëåäóþùèì ðàñ÷åòîì ïîêàçàòåëåé ÂÑÐ çà ïÿòèìèíóòíûå
îòðåçêè âðåìåíè íà ïðîòÿæåíèè âñåãî ïåðèîäà íàáëþäå-
íèÿ è îòäåëüíî çà äåíü è íî÷ü. Àíàëèçó ïîäëåæàëè ñëåäó-
þùèå âðåìåííûå ïîêàçàòåëè: ñðåäíåêâàäðàòè÷íîå îòêëî-
íåíèå èíòåðâàëîâ RR (Sigma, ìñ), äîëÿ ñìåæíûõ RR èí-
òåðâàëîâ, ìåæèíòåðâàëüíûå ðàçëè÷èÿ ìåæäó êîòîðûìè
ïðåâîñõîäÿò 50 ìñ (pNN50, %), ñðåäíåêâàäðàòè÷íîå îò-
êëîíåíèå ìåæèíòåðâàëüíûõ ðàçëè÷èé (RMSSD, ìñ) è
ñïåêòðàëüíûå ïîêàçàòåëè: ïëîòíîñòü ìîùíîñòè êîëåáà-
íèé â äèàïàçîíå î÷åíü íèçêèõ ÷àñòîò (VLF, ìñ2), íèçêèõ
÷àñòîò (LF, ìñ2), âûñîêèõ ÷àñòîò (HF, ìñ2), îáùàÿ ìîù-
íîñòü ñïåêòðà (tP, ìñ2), à òàêæå çíà÷åíèÿ âûñîêî- è íèçêî-
÷àñòîòíîãî êîìïîíåíòà ñïåêòðà, âûðàæåííûå â íîðìà-
ëèçîâàííûõ åäèíèöàõ (HFnu, % è LFnu, % ñîîòâåòñòâåí-
íî). Âû÷èñëÿëè ñîîòíîøåíèå LF/HF è ñîîòíîøåíèå äåíü/
íî÷ü (öèðêàäíûé èíäåêñ) äëÿ âñåõ âûøåïåðå÷èñëåííûõ
ïîêàçàòåëåé. Êðîìå òîãî íà êàæäîé ìîíèòîðîãðàììå
îïðåäåëÿëè èõ ïî÷àñîâûå çíà÷åíèÿ ñ ïîñëåäóþùèì ãðà-
ôè÷åñêèì ïîñòðîåíèåì öèðêàäíûõ ïðîôèëåé óñðåäíåí-
íûõ â öåëîì ïî ãðóïïå.

Îáðàáîòêó ïîëó÷åííûõ ðåçóëüòàòîâ ïðîâîäèëè ìå-
òîäàìè íåïàðàìåòðè÷åñêîé ñòàòèñòèêè ñ èñïîëüçîâàíèåì
êîìïüþòåðíûõ ïðîãðàìì STAGRAPHICS Plus è ÁÈÎÑÒÀÒ.
Äëÿ îïèñàíèÿ èçó÷àåìûõ ïîêàçàòåëåé èñïîëüçîâàëè ìå-
äèàíó, 25 è 75 ïðîöåíòèëü. Ìåæãðóïïîâîé ñðàâíèòåëüíûé
àíàëèç ïðîâîäèëè ñ ïîìîùüþ êðèòåðèÿ Äàííà.

Â ïàòîãåíåçå áðîíõîîáñòðóêòèâíîãî ñèíäðîìà çíà-
÷èòåëüíàÿ ðîëü ïðèíàäëåæèò èçìåíåíèÿì âåãåòàòèâíîé
íåðâíîé ñèñòåìû (ÂÍÑ), êîòîðàÿ âëèÿåò íà ïðîõîäèìîñòü
áðîíõîâ, ðåãóëèðóÿ ñåêðåöèþ áðîíõèàëüíîé ñëèçè. Íà-
ëè÷èå öèðêàäíûõ êîëåáàíèé îñíîâíûõ ïîêàçàòåëåé, õà-
ðàêòåðèçóþùèõ ôóíêöèþ áðîíõîâ è ëåãêèõ ÿâëÿåòñÿ óñ-
òàíîâëåííûì ôàêòîì [3]. Â èõ îñíîâå ëåæèò âçàèìîäåé-
ñòâèå öåëîãî ðÿäà âíåøíèõ è âíóòðåííèõ ôàêòîðîâ: àë-
ëåðãåíû, ìåòåîðîëîãè÷åñêèå è êëèìàòè÷åñêèå îñîáåí-
íîñòè, ñîñòîÿíèå ñèìïàòè÷åñêîãî è ïàðàñèìïàòè÷åñêî-
ãî îòäåëîâ ÂÍÑ. Íàèáîëåå çíà÷èìûé âêëàä â ðàçâèòèå
áðîíõîñïàçìà îòâîäèòñÿ õîëèíýðãè÷åñêîìó êîìïîíåíòó
âñëåäñòâèå ïîâûøåíèÿ òîíóñà áëóæäàþùåãî íåðâà è àê-
òèâàöèè õîëèíýðãè÷åñêèõ ðåôëåêñîâ [4].

Â ëèòåðàòóðå ñîäåðæèòñÿ íåäîñòàòî÷íîå êîëè÷åñòâî
èíôîðìàöèè î ñóòî÷íîé âàðèàáåëüíîñòè ñåðäå÷íîãî
ðèòìà (ÂÑÐ) ó áîëüíûõ îáñòðóêòèâíûìè çàáîëåâàíèÿìè
ëåãêèõ, ïîýòîìó íàñ çàèíòåðåñîâàëà âîçìîæíîñòü å¸ îöåí-
êè ñ ïîìîùüþ àíàëèçà ïîñëåäîâàòåëüíîñòè R-R èíòåðâà-
ëîâ íà áàçå õîëòåðîâñêîãî ìîíèòîðèðîâàíèÿ (ÕÌ) ýëåê-
òðîêàðäèîãðàììû (ÝÊÃ). Òàê êàê ÂÑÐ ñ óâåëè÷åíèåì
âîçðàñòà óìåíüøàåòñÿ, òî öåëü íàøåãî èññëåäîâàíèÿ ñî-
ñòîÿëà â ïðîâåäåíèè ñðàâíèòåëüíîãî àíàëèçà öèðêàäíîé
äèíàìèêè âðåìåííûõ è ñïåêòðàëüíûõ ïîêàçàòåëåé ÂÑÐ ó
áîëüíûõ ñ îáîñòðåíèåì áðîíõèàëüíîé àñòìû è õðîíè-
÷åñêîé îáñòðóêòèâíîé áîëåçíè ëåãêèõ â çðåëîì, ïîæè-
ëîì è ñòàð÷åñêîì âîçðàñòå.

ÌÀÒÅÐÈÀË È ÌÅÒÎÄÛ

Îáñëåäîâàíî 79 ÷åëîâåê â âîçðàñòå îò 38 äî 84 ëåò
(Ì=59,0; δ=11,5 ëåò), íàõîäèâøèõñÿ íà ñòàöèîíàðíîì ëå-
÷åíèè â ïóëüìîíîëîãè÷åñêîì îòäåëåíèè ÃÊÁ ¹ 9 (ñêî-
ðîé ìåäèöèíñêîé ïîìîùè) ïî ïîâîäó îáîñòðåíèÿ áðîí-
õèàëüíîé àñòìû ñðåäíåãî è òÿæåëîãî òå÷åíèÿ (23 ÷åëîâå-
êà) è õðîíè÷åñêîé îáñòðóêòèâíîé áîëåçíè ëåãêèõ II è III
ñòàäèè (56 ÷åëîâåê), ðàçäåëåííûå íà äâå âîçðàñòíûå ãðóï-
ïû. Ïåðâóþ ãðóïïó ñîñòàâèëè 38 áîëüíûõ (èç íèõ 16 æåí-
ùèí) çðåëîãî âîçðàñòà (38-59 ëåò, ìåäèàíà 50 ëåò), âòîðóþ
- 41 áîëüíîé (èç íèõ 9 æåíùèí) ïîæèëîãî è ñòàð÷åñêîãî
âîçðàñòà (57-84 ëåò, ìåäèàíà 67 ëåò). Ñ óâåëè÷åíèåì âîç-
ðàñòà â îáñëåäóåìûõ ãðóïïàõ âîçðàñòàëà ñðåäíÿÿ ïðî-
© Î.Â.Ëûøîâà, Â.Ì.Ïðîâîòîðîâ
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Áîëüøèíñòâî ñðåäíèõ, äíåâíûõ è íî÷íûõ ñïåêò-
ðàëüíûõ ïîêàçàòåëåé ÂÑÐ ó áîëüíûõ ïîæèëîãî è ñòàð-
÷åñêîãî âîçðàñòà (2 ãðóïïà) áûëè äîñòîâåðíî íèæå, ÷åì
ó áîëüíûõ çðåëîãî âîçðàñòà (1 ãðóïïà). Ñ óâåëè÷åíèåì
âîçðàñòà îáñëåäóåìûõ îòìå÷àåòñÿ ïî÷òè äâóêðàòíîå
ñíèæåíèå ñðåäíåé è äíåâíîé îáùåé ìîùíîñòè ñïåêò-
ðà, ìîùíîñòè â äèàïàçîíå VLF, à òàêæå ñðåäíåé, äíåâ-
íîé è íî÷íîé ìîùíîñòè â äèàïàçîíå HF è LF (òàáë. 1).
Íàïðîòèâ, ïëîòíîñòü ìîùíîñòè âûñîêî÷àñòîòíîãî êîì-
ïîíåíòà ñïåêòðà, âûðàæåííàÿ â íîðìàëèçîâàííûõ åäè-
íèöàõ îêàçàëàñü äîñòîâåðíî âûøå ó áîëüíûõ ïîæèëîãî
è ñòàð÷åñêîãî âîçðàñòà. Òàê, çà âåñü ïåðèîä îáñëåäîâà-
íèÿ âî âòîðîé è ïåðâîé ãðóïïå ìåäèàíà HFnu ñîñòàâè-
ëà 29,0% (25 è 75 ïðîöåíòèëü = 22,0% - 35,0%) è 23,0%
(16,0% - 28,0%), à â äíåâíîé ïåðèîä - 29,0% (19,0% - 37,0%)
è 21,0% (16,0 - 26,0%) ñîîòâåòñòâåííî. Ðàçëè÷èÿ ñòàòèñ-

òè÷åñêè äîñòîâåðíû â îáîèõ ñëó÷àÿõ (p<0,01). Ïëîòíîñòü
ìîùíîñòè íèçêî÷àñòîòíîãî êîìïîíåíòà ñïåêòðà, âûðà-
æåííàÿ â íîðìàëèçîâàííûõ åäèíèöàõ, áûëà äîñòîâåðíî
âûøå ó áîëüíûõ çðåëîãî âîçðàñòà â öåëîì çà ñóòêè è
îòäåëüíî çà äíåâíîé ïåðèîä (p<0,01 â îáîèõ ñëó÷àÿõ).
Ìîùíîñòü â äèàïàçîíå HFnu è LFnu ó áîëüíûõ îáåèõ
ãðóïï â ïåðèîä ñíà íå ðàçëè÷àëàñü.

Ñ óâåëè÷åíèåì âîçðàñòà îáñëåäóåìûõ îòìå÷àëîñü
äîñòîâåðíîå ñíèæåíèå áîëüøèíñòâà âðåìåííûõ ïîêà-
çàòåëåé ÂÑÐ (òàáë. 1). Íàïðèìåð, ó áîëüíûõ ïîæèëîãî è
ñòàð÷åñêîãî âîçðàñòà, ïî ñðàâíåíèþ ñ áîëüíûìè çðå-
ëîãî âîçðàñòà, íàáëþäàåòñÿ ïî÷òè äâóêðàòíîå ñíèæå-
íèå ñòàòèñòè÷åñêîãî ïîêàçàòåëÿ pNN50 â äíåâíûå è íî÷-
íûå ÷àñû è ïÿòèêðàòíîå åãî ñíèæåíèå â öåëîì çà ñóòêè.
Ñðåäíåñóòî÷íûå, ñðåäíåäíåâíûå è ñðåäíåíî÷íûå çíà-
÷åíèÿ Sigma è ñðåäíåíî÷íîé ïîêàçàòåëü RMSSD áûëè
äîñòîâåðíî íèæå âî âòîðîé ãðóïïå (p<0,01 è p<0,05 ñî-
îòâåòñòâåííî).

Показатели 1 группа (n=38) 2 группа (n=41) 3 группа (n=33) 4 группа (n=16)
Сутки

Sigma, мс 46,0 (34,0-56,0) 31,0 (21,0-42,0)# 52,0 (35,0-60,0) 42,0 (30,0-51,5)
pNN50, % 5,0 (2,0-11,0) 0,0 (0,0-7,0) 3,0 (1,0-9,0) 2,0 (0,0-7,0)
RMSSD, мс 21,0 (15,0-32,0) 18,0 (10,0-29,0) 25,0 (14,0-30,0) 19,0 (12,5-27,0)
tP, мс2 1357,0 (843,0-2019,0) 761,0 (400,0-1373,0) # 1820,0 (968,0-2262,0) 1317,5 (727,0-1671,0)
VLF, мс2 1114,0 (693,0-1429,0) 550,0 (311,0-844,0)# 1246,0 (768,0-1818,0) 1118,0 (600,0-1459,0)
LF, мс2 284,0 (140,0-390,0)* 130,0 (52,0-235,0) 360,0 (210,0-628,0) 163,5 (88,5-331,5)
LFnu, % 75,0 (70,0-82,0) 69,0 (63,0-76,0) 77,0 (74,0-80,0) 72,5 (65,5-77,0)
HF, мс2 72,0 (39,0-160,0) 43,0 (22,0-88,0) 114,0 (43,0-186,0) 67,0 (33,5-99,5)
HFnu, % 23,0 (16,0-28,0) 29,0 (22,0-35,0) 21,0 (18,0-24,0) 25,5 (21,0-32,5)

День
Sigma, мс 42,0 (33,0-52,0) 26,0 (19,0-39,0) ## 49,0 (34,0-57,0) 41,0 (31,0-52,5)
pNN50, % 3,0 (0,0-7,0) 1,0 (0,0-7,0) 3,0 (0,0-6,0) 1,5 (0,0-4,5)
RMSSD, мс 19,0 (11,0-25,0) 16,0 (8,0-26,0) 18,0 (11,0-26,0) 17,0 (11,0-23,0)
tP, мс2 1291,0 (773,0-1823,0) 546,0 (372,0-922,0) ## 1562,0 (960,0-2119,0) 1360,5 (753,0-1731,0)
VLF, мс2 876,0 (656,0-1463,0) 411,0 (274,0-709,0) ## 1186,0 (719,0-1512,0) 1132,0 (667,0-1614,0)
LF, мс2 227,0 (134,0-272,0) 98,0 (39,0-175,0) 324,0 (202,0-489,0) 155,0 (82,0-276,0)
LFnu, % 77,0 (72,0-82,0) 69,0 (61,0-79,0) 81,0 (77,0-85,0) 77,5 (72,5-80,5)
HF, мс2 61,0 (29,0-104,0) 33,0 (15,0-86,0) 77,0 (33,0-133,0) 61,5 (23,5-79,0)
HFnu, % 21,0 (16,0-26,0) 29,0 (19,0-37,0) 17,0 (13,0-21,0) 20,5 (17,5-25,5)

Ночь
Sigma, мс 47,0 (36,0-63,0) 37,0 (20,0-49,0) 51,0 (37,0-66,0) 42,0 (27,5-50,0)
pNN50, % 8,0 (2,0-20,0) 4,0 (0,0-8,0) 7,0 (2,0-19,0) 3,0 (0,0-17,0)
RMSSD, мс 26,0 (16,0-40,0) 22,0 (11,0-31,0) 29,0 (17,0-38,0) 20,5 (12,5-35,5)
tP, мс2 1450,0 (950,0-2313,0) 1033,0 (389,0-1778,0) 1725,0 (1077,0-2673,0) 1216,0 (591,5-1721,0)
VLF, мс2 1075,0 (690,0-1770,0) 783,0 (336,0-1287,0) 1108,0 (696,0-1782,0) 913,0 (476,0-1456,0)
LF, мс2 313,0 (151,0-476,0) 157,0 (58,0-363,0) 377,0 (235,0-608,0) 161,5 (71,0-237,5)
LFnu, % 69,0 (62,0-78,0) 70,0 (62,0-77,0) 69,0 (63,0-77,0) 63,0 (53,5-68,5)
HF, мс2 109,0 (40,0-214,0) 56,0 (23,0-99,0) 139,0 (60,0-238,0) 73,0 (25,5-166,5)
HFnu, % 29,0 (20,0-36,0) 28,0 (21,0-36,0) 29,0 (21,0-35,0) 35,0 (29,5-44,5)

Òàáëèöà 1.
Âðåìåííûå è ñïåêòðàëüíûå ïîêàçàòåëè âàðèàáåëüíîñòè ñåðäå÷íîãî ðèòìà â ãðóïïàõ ïàöèåíòîâ ( ìåäèàíà,
25-75 ïðîöåíòèëü).

ãäå, * - p<0,05 ïî ñðàâíåíèþ ñ òðåòüåé ãðóïïîé, # - p<0,05, ## - p<0,01 ïî ñðàâíåíèþ ñ ÷åòâåðòîé ãðóïïîé
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Ñðàâíèòåëüíûé àíàëèç
ñóòî÷íîé ÂÑÐ â êîíòðîëå è ó
áîëüíûõ ïîêàçàë îòñóòñòâèå
äîñòîâåðíûõ ðàçëè÷èé ïî áîëü-
øèíñòâó àíàëèçèðóåìûõ ïîêà-
çàòåëåé (òàáë. 1). Ó áîëüíûõ
çðåëîãî âîçðàñòà (ïåðâàÿ ãðóï-
ïà), ïî ñðàâíåíèþ ñ êîíòðîëåì
(òðåòüÿ ãðóïïà), îòìå÷àëîñü
ñíèæåíèå (p<0,05) ñðåäíåñó-
òî÷íîé ñïåêòðàëüíîé ïëîòíî-
ñòè ìîùíîñòè â LF äèàïàçîíå
çà ñ÷åò äíåâíûõ çíà÷åíèé.

Â ãðóïïå áîëüíûõ ïîæè-
ëîãî è ñòàð÷åñêîãî âîçðàñòà
(âòîðàÿ ãðóïïà), ïî ñðàâíå-
íèþ ñ êîíòðîëåì (÷åòâåðòàÿ
ãðóïïà), ðåãèñòðèðóåòñÿ äîñòîâåðíî áîëåå íèçêèå çíà÷å-
íèÿ îáùåé ìîùíîñòè ñïåêòðà è ìîùíîñòè â äèàïàçîíå
VLF, ðàññ÷èòàííûå â öåëîì çà ñóòêè è îòäåëüíî çà äíåâ-
íîé ïåðèîä (òàáë. 1). Ñíèæåíû è îòäåëüíûå âðåìåííûå
ïîêàçàòåëè: Sigma (ñóòêè) è pNN50 (äåíü).

ÂÑÐ â êîíòðîëå õàðàêòåðèçóåòñÿ áîëåå âûñîêèìè
óñðåäíåííûìè çíà÷åíèÿìè ó ëèö òðåòüåé ãðóïïû, èñêëþ-
÷åíèå êàñàåòñÿ òîëüêî ìîùíîñòè â äèàïàçîíå HFnu, êî-
òîðàÿ áûëà âûøå â ÷åòâåðòîé ãðóïïå (òàáë. 1).

Ñîîòíîøåíèå LF/HF, ðàññ÷èòàííîå îòäåëüíî çà ñóò-
êè, äåíü è íî÷ü ó îáñëåäóåìûõ íå èìåëî ñóùåñòâåííûõ
îòëè÷èé è ðàâíÿëîñü 3,2; 3,5; 2,9 â ïåðâîé ãðóïïå; 3,11;
2,94; 3,61 âî âòîðîé ãðóïïå; 3,7; 4,6; 3,1 â òðåòüåé ãðóïïå;
2,65; 3,35; 1,90 â ÷åòâåðòîé ãðóïïå ñîîòâåòñòâåííî.

Ïîëó÷èòü ïðåäñòàâëåíèå î öèðêàäíîé äèíàìèêå
àíàëèçèðóåìûõ âðåìåííûõ è ñïåêòðàëüíûõ ïîêàçàòåëåé
ÂÑÐ ìîæíî ïðîàíàëèçèðîâàâ äàííûå, ïðåäñòàâëåííûå â
òàáë. 2. Âûðàæåííîé öèðêàäíîé äèíàìèêîé îáëàäàþò

pNN50 è ìîùíîñòü ñïåêòðà â äèàïàçîíå HF âî âñåõ èñ-
ñëåäóåìûõ ãðóïïàõ, à òàêæå rMSSD â ïåðâîé, tP âî âòî-
ðîé è ìîùíîñòü ñïåêòðà â äèàïàçîíå LF â ïåðâîé è âòî-
ðîé ãðóïïàõ. Îñòàëüíûå ïîêàçàòåëè ÂÑÐ íå èìåëè çíà÷è-
ìîé öèðêàäíîé äèíàìèêè, ò.å. èõ çíà÷åíèÿ â ïåðèîä áîä-
ðñòâîâàíèÿ è ñíà ïðèìåðíî ñîâïàäàëè (òàáë. 2). Äîñòî-
âåðíûìè îêàçàëèñü ðàçëè÷èÿ ïî öèðêàäíîìó èíäåêñó äëÿ
tP, VLF, LF, LFnu è HFnu âî âòîðîé è ÷åòâåðòîé ãðóïïå
(p<0,05 âî âñåõ ñëó÷àÿõ), ïðè÷åì âñå èç íèõ âûøå â êîíò-
ðîëå, çà èñêëþ÷åíèåì ïîñëåäíåãî. Íàáëþäàåòñÿ âûðà-
æåííàÿ òåíäåíöèÿ ê áîëåå íèçêîìó öèðêàäíîìó èíäåêñó
ïî ïëîòíîñòè ìîùíîñòè ñïåêòðà â äèàïàçîíå LF ó áîëü-
íûõ ïåðâîé ãðóïïû, ïî ñðàâíåíèþ ñ êîíòðîëåì.

Óêàçàííûå âûøå ðàçëè÷èÿ öèðêàäíîé äèíàìèêè
îòäåëüíûõ ïîêàçàòåëåé ÂÑÐ ìîæíî íàãëÿäíî óâèäåòü ïðè
îöåíêå èõ ïðîôèëåé, óñðåäíåííûõ ïî ãðóïïàì. Â äàííîé
ðàáîòå ïðèâîäÿòñÿ òîëüêî òå èç íèõ, êîòîðûå èìåþò ÿðêî
âûðàæåííûå ðàçëè÷èÿ ó îáñëåäóåìûõ. Íàïðèìåð, ïî÷à-
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Ðèñ. 1. Öèðêàäíûå ïðîôèëè HF (à), pNN50 (á), LF (â) è ×ÑÑ (ã) â êîíòðîëå (3 è 4 ãðóïïà) è ó áîëüíûõ îáñòðóê-
òèâíûìè çàáîëåâàíèÿìè ëåãêèõ (1 è 2 ãðóïïà).
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Показатель 1 группа (n=38) 2 группа (n=41) 3 группа (n=33) 4 группа (n=16)
Sigma 0,86 (0,68-1,06) 0,78 (0,63-1,00) 0,89 (0,71-1,00) 1,05 (0,86-1,18)
pNN50 0,22 (0,00-0,43) 0,20 (0,00-0,61) 0,32 (0,00-0,89) 0,21 (0,00-0,53)
RMSSD 0,61 (0,50-0,95) 0,75 (0,59-1,10) 0,73 (0,60-1,05) 0,68 (0,47-0,95)
tP 0,79 (0,53-1,08) 0,66 (0,47-0,92)* 0,81 (0,68-1,04) 1,08  (0,78-0,46)
VLF 0,83 (0,59-1,27) 0,75 (0,56-0,97)* 0,82 (0,66-1,05) 1,13 (0,84-1,59)
LF 0,68 (0,36-0,99) 0,60 (0,33-0,97)* 0,86 (0,61-1,26) 1,04 (0,65-1,62)
LFnu 1,10 (0,95-1,18) 0,99 (0,93-1,12)* 1,12 (1,06-1,23) 1,21  (1,11-1,38)
HF 0,44 (0,35-0,76) 0,64 (0,41-1,43) 0,48 (0,41-0,94) 0,65 (0,36-1,30)
HFnu 0,79 (0,63-1,20) 1,05 (0,76-1,26)* 0,69 (0,49-0,88) 0,66  (0,49-0,77)

Òàáëèöà 2.
Öèðêàäíûå èíäåêñû âðåìåííûõ è ñïåêòðàëüíûõ ïîêàçàòåëåé âàðèàáåëüíîñòè
ñåðäå÷íîãî ðèòìà â ãðóïïàõ  ïàöèåíòîâ.

ãäå, * - p<0,05 ïî ñðàâíåíèþ ñ ÷åòâ¸ðòîé ãðóïïîé
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ñîâîå ðàñïðåäåëåíèå ñïåêòðàëüíîé ïëîòíîñòè ìîùíîñ-
òè âûñîêî÷àñòîòíîãî äèàïàçîíà ó áîëüíûõ îáñòðóêòèâ-
íûìè çàáîëåâàíèÿìè ëåãêèõ çðåëîãî, ïîæèëîãî è ñòàð-
÷åñêîãî âîçðàñòà îòëè÷àåòñÿ îò òàêîâîãî ó çäîðîâûõ íå
òîëüêî ñâîèìè âûñîêèìè çíà÷åíèÿìè (ïèê ñ 10:00 äî 13:00,
01:00 - 04:00, 05:00 - 06:00 ó áîëüíûõ ïåðâîé ãðóïïû; ñ
24:00 äî 6:00 ó áîëüíûõ âòîðîé ãðóïïû; ñ 5:00 äî 6:00 â
òðåòüåé ãðóïïå), íî è áîëåå âûðàæåííîé ïðîäîëæèòåëü-
íîñòüþ ïî âðåìåíè (ðèñ. 1à). Öèðêàäíûé ïðîôèëü ìîù-
íîñòè â HF äèàïàçîíå ó ëèö ÷åòâåðòîé ãðóïïû îòëè÷àåò-
ñÿ îò îñòàëüíûõ áîëåå ñãëàæåííûì òèïîì êðèâîé, ñ íå-
áîëüøèìè è íåïðîäîëæèòåëüíûìè ïèêàìè â íî÷íîé è
ðàííèé óòðåííèé ïåðèîäû.

Àíàëîãè÷íî âûøåîïèñàííîìó âåäåò ñåáÿ è pNN50
íà ïðîòÿæåíèè ñóòîê ó áîëüíûõ ïåðâîé è âòîðîé ãðóïï
(ðèñ. 1á). Äèíàìèêà ýòîãî ñòàòèñòè÷åñêîãî ïîêàçàòåëÿ
ñîâïàäàåò ñ äèíàìèêîé ìîùíîñòè â äèàïàçîíå HF. Ïðî-
ôèëü pNN50 ó áîëüíûõ îáñòðóêòèâíûìè çàáîëåâàíèÿìè
ëåãêèõ â ñòàäèè îáîñòðåíèÿ, ïî ñðàâíåíèþ ñ ãðóïïàìè
êîíòðîëÿ, îòëè÷àåòñÿ êðóòûì ïîäúåìîì â ïåðèîä ñ 22:00
äî 01:00 ñ ñîõðàíåíèåì âûñîêèõ çíà÷åíèé äî 5:00, ïîñëå
÷åãî íà÷èíàåò ïðîñëåæèâàòüñÿ åãî íåáîëüøîå ñíèæåíèå
íà ïðîòÿæåíèè ïîñëåäóþùèõ äâóõ ÷àñîâ. Ó áîëüíûõ ïåð-
âîé ãðóïïû ê 8:00 çíà÷åíèÿ pNN50 íà÷èíàþò ïðèáëèæàòü-
ñÿ ê óñðåäíåííûì äíåâíûì ïîêàçàòåëÿì, òîãäà êàê âî âòî-
ðîé ãðóïïå ýòî ïðîèñõîäèò òîëüêî ïîñëå 12:00 (ðèñ. 1á).
Öèðêàäíûé ïðîôèëü pNN50 â òðåòüåé ãðóïïå, â îòëè÷èå
îò ÷åòâåðòîé, èìååò íåáîëüøîé ïî ïðîäîëæèòåëüíîñòè,
íî äîñòàòî÷íî âûñîêèé ïèê â ðàííèå óòðåííèå ÷àñû, òîã-
äà êàê â ïîñëåäíåé èç íèõ ïðîñëåæèâàåòñÿ ïðîäîëæèòåëü-
íîå ïî âðåìåíè ïëàòî.

Ïëîòíîñòü ìîùíîñòè â LF äèàïàçîíå áûëà âûøå è
ïðîäîëæèòåëüíåå, îñîáåííî â íî÷íîé è ðàííèé óòðåí-
íèé ïåðèîäû ó áîëüíûõ ïîæèëîãî è ñòàð÷åñêîãî âîçðà-
ñòà, ïî ñðàâíåíèþ ñ êîíòðîëåì, ãäå öèðêàäíûé ïðîôèëü
LF õàðàêòåðèçóåòñÿ êàê îòíîñèòåëüíî ñãëàæåííûé ñ íå-
âûðàæåííûìè ïèêàìè â âå÷åðíèå è ðàííèå óòðåííèå
÷àñû (ðèñ. 1â). Â çðåëîì âîçðàñòå êàê ó áîëüíûõ, òàê è â
êîíòðîëå, îòìå÷àåòñÿ íåêîòîðàÿ îáùíîñòü ñóòî÷íîé äè-
íàìèêè ýòîãî ñïåêòðàëüíîãî ïîêàçàòåëÿ, ðàçëè÷èÿ êà-
ñàþòñÿ òîëüêî âðåìåíè íàñòóïëåíèÿ ñíèæåíèÿ åãî àê-
òèâíîñòè. Ó áîëüíûõ ýòî ïðîèñõîäèò íåñêîëüêî ïîçæå,
÷åì ó ëèö êîíòðîëüíîé ãðóïïû (10:00 è 8:00 ñîîòâåò-
ñòâåííî).

ÎÁÑÓÆÄÅÍÈÅ ÐÅÇÓËÜÒÀÒÎÂ

Íà îñíîâàíèè âûøåèçëîæåííûõ ðåçóëüòàòîâ ìîæ-
íî çàêëþ÷èòü, ÷òî ñ óâåëè÷åíèåì âîçðàñòà îòìå÷àåòñÿ
ñíèæåíèå âàðèàáåëüíîñòè ñåðäå÷íîãî ðèòìà. Ýòî ñîãëà-
ñóåòñÿ ñ ëèòåðàòóðíûìè äàííûìè [2]. Ïðè îáîñòðåíèè
áðîíõèàëüíîé àñòìû è õðîíè÷åñêîé îáñòðóêòèâíîé áî-
ëåçíè ëåãêèõ ñ óâåëè÷åíèåì âîçðàñòà îáñëåäóåìûõ, à òàê-
æå ïðîäîëæèòåëüíîñòè çàáîëåâàíèÿ è ïðèñîåäèíåíèåì
õðîíè÷åñêîé ñåðäå÷íî-ëåãî÷íîé íåäîñòàòî÷íîñòè îòìå-
÷àåòñÿ ñíèæåíèå ñðåäíåñóòî÷íûõ, ñðåäíåäíåâíûõ è ñðåä-
íåíî÷íûõ ïîêàçàòåëåé, îòâåòñòâåííûõ çà öåðåáðàëüíûå,

ñèìïàòè÷åñêèå è ïàðàñèìïàòè÷åñêèå âëèÿíèÿ. Ïî ñðàâ-
íåíèþ ñ êîíòðîëåì ñîîòâåòñòâóþùåãî âîçðàñòà ó áîëü-
íûõ îòñóòñòâîâàëè äîñòîâåðíûå ðàçëè÷èÿ ïî áîëüøèí-
ñòâó èññëåäóåìûõ ïîêàçàòåëåé ÂÑÐ. Ýòî ìîæåò åù¸ ðàç
ñâèäåòåëüñòâîâàòü î äîñòàòî÷íî áîëüøîì ðàçáðîñå èõ
íîðìàòèâíûõ çíà÷åíèé.

Ïðè ðàñ÷åòå öèðêàäíûõ èíäåêñîâ äëÿ âðåìåííûõ è
ñïåêòðàëüíûõ ïîêàçàòåëåé ÂÑÐ óäàëîñü âûäåëèòü òå èç
íèõ, êîòîðûì ïðèñóùè âûðàæåííûå êîëåáàíèÿ îò äíåâ-
íîãî ïåðèîäà âðåìåíè ê íî÷íîìó. Ó âñåõ îáñëåäîâàííûõ
èìè îêàçàëèñü ìîùíîñòü â äèàïàçîíå HF è pNN50.

Â ïîñëåäíåå âðåìÿ ñëîæèëîñü ìíåíèå, ÷òî èçìåíå-
íèþ ñðåäíèõ âåëè÷èí ïîêàçàòåëåé ÂÑÐ ïðåäøåñòâóåò
ôîðìèðîâàíèå îïðåäåëåííîãî öèðêàäíîãî ïðîôèëÿ,
ïîýòîìó èõ ïîñòðîåíèå è àíàëèç ìîæåò ñïîñîáñòâîâàòü
ïîëó÷åíèþ äîïîëíèòåëüíîé èíôîðìàöèè. Íàì âñòðåòè-
ëîñü íåáîëüøîå êîëè÷åñòâî ðàáîò, ïîñâÿùåííûõ ýòîìó
àñïåêòó àíàëèçà ÂÑÐ [1]. Ïî íàøèì äàííûì ïðè îáîñòðå-
íèè áðîíõèàëüíîé àñòìû è õðîíè÷åñêîé îáñòðóêòèâíîé
áîëåçíè ëåãêèõ âíå çàâèñèìîñòè îò âîçðàñòà îòìå÷àåòñÿ
ðåçêîå è ïðîäîëæèòåëüíîå ïîâûøåíèå àêòèâíîñòè ïàðà-
ñèìïàòè÷åñêèõ âëèÿíèé íà ñèíóñîâûé ðèòì ñåðäöà, ïðå-
èìóùåñòâåííî â íî÷íîé è ðàííèé óòðåííèé ïåðèîäû.
Ïðè àíàëèçå äíåâíèêîâ ïàöèåíòîâ îêàçàëîñü, ÷òî îêîëî
80,0% îáñëåäîâàííûõ áåñïîêîèëî ðàçâèòèå ïðèñòóïîâ
óäóøüÿ â ïåðèîä ñ 2:00 äî 5:00 ÷ óòðà. Âûÿâëåííûå íàðó-
øåíèÿ ìîæíî îõàðàêòåðèçîâàòü êàê ñîñòîÿíèå ïîâûøåí-
íîé íàïðÿæåííîñòè ðåãóëÿòîðíûõ ìåõàíèçìîâ â íî÷íûå
è ðàííèå óòðåííèå ÷àñû ó áîëüíûõ îáñòðóêòèâíûìè çà-
áîëåâàíèÿìè ëåãêèõ, ïðè ýòîì ÷àñòîòà ñåðäå÷íûõ
ñîêðàùåíèé îñòàåòñÿ íåâûñîêîé è äîñòèãàåò ñâîèõ ìè-
íèìàëüíûõ çíà÷åíèé (ðèñ. 1ã). Ýòîò âðåìåííîé ïåðèîä
ïðèíÿòî ñ÷èòàòü óãðîæàåìûì ïî ðèñêó ðàçâèòèÿ çëîêà-
÷åñòâåííûõ àðèòìèé è èøåìèè ìèîêàðäà, ïîýòîìó òðå-
áóåòñÿ ïðîâåäåíèå äàëüíåéøåãî èññëåäîâàíèÿ, íàïðàâ-
ëåííîãî íà èçó÷åíèå õàðàêòåðà è ÷àñòîòû âñòðå÷àåìîñòè
ýòèõ ñîáûòèé ó äàííîé êàòåãîðèè áîëüíûõ.

ÂÛÂÎÄÛ

1. Ó áîëüíûõ áðîíõèàëüíîé àñòìîé è õðîíè÷åñêîé îá-
ñòðóêòèâíîé áîëåçíüþ ëåãêèõ â ïîæèëîì è ñòàð÷åñêîì
âîçðàñòå îòìå÷àåòñÿ ñíèæåíèå ñðåäíåñóòî÷íûõ, ñðåäíå-
äíåâíûõ è ñðåäíåíî÷íûõ ïîêàçàòåëåé, îòâåòñòâåííûõ çà
öåðåáðàëüíûå, ñèìïàòè÷åñêèå è ïàðàñèìïàòè÷åñêèå âëè-
ÿíèÿ íà ðèòì ñåðäöà.
2. Ïðè îáîñòðåíèè îáñòðóêòèâíûõ çàáîëåâàíèé ëåãêèõ
öèðêàäíûå ïðîôèëè pNN50 è HF, õàðàêòåðèçóþùèå àê-
òèâíîñòü ïàðàñèìïàòè÷åñêîãî îòäåëà âåãåòàòèâíîé íå-
ðâíîé ñèñòåìû, èìåþò áîëåå âûñîêèå çíà÷åíèÿ â íî÷-
íûå è ðàííèå óòðåííèå ÷àñû (ñ 24:00 äî 7:00).
3. Âûðàæåííîé öèðêàäíîé äèíàìèêîé âíå çàâèñèìîñòè
îò âîçðàñòà îáëàäàþò ñëåäóþùèå ïîêàçàòåëè âàðèàáåëü-
íîñòè ñåðäå÷íîãî ðèòìà: pNN50 (äîëÿ ñìåæíûõ RR èí-
òåðâàëîâ, ìåæèíòåðâàëüíûå ðàçëè÷èÿ ìåæäó êîòîðûìè
ïðåâûøàþò 50 ìñ) è HF (ìîùíîñòü ñïåêòðà â âûñîêî÷àñ-
òîòíîì äèàïàçîíå).
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ÖÈÐÊÀÄÍÀß ÄÈÍÀÌÈÊÀ ÏÎÊÀÇÀÒÅËÅÉ ÂÀÐÈÀÁÅËÜÍÎÑÒÈ ÑÅÐÄÅ×ÍÎÃÎ ÐÈÒÌÀ Ó ÁÎËÜÍÛÕ
ÎÁÑÒÐÓÊÒÈÂÍÛÌÈ ÇÀÁÎËÅÂÀÍÈßÌÈ ËÅÃÊÈÕ Â ÐÀÇËÈ×ÍÛÕ ÂÎÇÐÀÑÒÍÛÕ ÃÐÓÏÏÀÕ

Î.Â.Ëûøîâà, Â.Ì.Ïðîâîòîðîâ

Ñ öåëüþ ïðîâåäåíèÿ ñðàâíèòåëüíîãî àíàëèçà öèðêàäíîé äèíàìèêè âðåìåííûõ è ñïåêòðàëüíûõ ïîêàçàòåëåé
âàðèàáåëüíîñòè ñåðäå÷íîãî ðèòìà (ÂÑÐ) ó áîëüíûõ ñ îáîñòðåíèåì áðîíõèàëüíîé àñòìû è õðîíè÷åñêîé îáñòðóêòèâ-
íîé áîëåçíè ëåãêèõ â çðåëîì, ïîæèëîì è ñòàð÷åñêîì âîçðàñòå, îáñëåäîâàíî 79 ÷åëîâåê â âîçðàñòå îò 38 äî 84 ëåò
(Ì=59,0; δ=11,5 ëåò), íàõîäèâøèõñÿ íà ñòàöèîíàðíîì ëå÷åíèè â ïóëüìîíîëîãè÷åñêîì îòäåëåíèè ÃÊÁ ¹ 9 (ñêîðîé
ìåäèöèíñêîé ïîìîùè). Îáîñòðåíèå áðîíõèàëüíîé àñòìû ñðåäíåãî è òÿæåëîãî òå÷åíèÿ âûÿâëåíî ó 23 ÷åëîâåê è
õðîíè÷åñêîé îáñòðóêòèâíîé áîëåçíè ëåãêèõ II è III ñòàäèè ó 56 ÷åëîâåê. Âñå ïàöèåíòû áûëè ðàçäåëåííû íà äâå
âîçðàñòíûå ãðóïïû. Ïåðâóþ ãðóïïó ñîñòàâèëè 38 áîëüíûõ (èç íèõ 16 æåíùèí) çðåëîãî âîçðàñòà (38-59 ëåò, ìåäèàíà 50
ëåò), âòîðóþ - 41 áîëüíîé (èç íèõ 9 æåíùèí) ïîæèëîãî è ñòàð÷åñêîãî âîçðàñòà (57-84 ëåò, ìåäèàíà 67 ëåò).

Äëÿ ñðàâíåíèÿ áûëè ñîçäàíû 2 êîíòðîëüíûå ãðóïïû (òðåòüÿ è ÷åòâåðòàÿ), êóäà âîøëè ëèöà ñîïîñòàâèìîãî
âîçðàñòà, íå ïðåäúÿâëÿþùèå æàëîá, è íå èìåþùèå â àíàìíåçå îñòðîé èëè õðîíè÷åñêîé ñåðäå÷íî-ñîñóäèñòîé è
ëåãî÷íîé ïàòîëîãèè. Òðåòüþ ãðóïïó ñîñòàâèëè 33 ÷åëîâåêà (èç íèõ 9 æåíùèí) çðåëîãî âîçðàñòà (ìåäèàíà 50 ëåò),
÷åòâåðòóþ - 16 ÷åëîâåê (èç íèõ 15 æåíùèí) ïîæèëîãî âîçðàñòà (ìåäèàíà 65 ëåò).

Ïðîâîäèëîñü õîëòåðîâñêîå ìîíèòîðèðîâàíèå ÝÊÃ ñ ïîñëåäóþùèì ðàñ÷åòîì îáùåïðèíÿòûõ ïîêàçàòåëåé ÂÑÐ
çà ïÿòèìèíóòíûå îòðåçêè âðåìåíè íà ïðîòÿæåíèè âñåãî ïåðèîäà íàáëþäåíèÿ è îòäåëüíî çà äåíü è íî÷ü. Äëÿ âñåõ
ïîêàçàòåëåé. ÂÑÐ âû÷èñëÿëè ñîîòíîøåíèå äåíü/íî÷ü (öèðêàäíûé èíäåêñ), îïðåäåëÿëè èõ ïî÷àñîâûå çíà÷åíèÿ ñ
ïîñëåäóþùèì ãðàôè÷åñêèì ïîñòðîåíèåì öèðêàäíûõ ïðîôèëåé óñðåäíåííûõ â öåëîì ïî ãðóïïå.

Ïðè îáîñòðåíèè áðîíõèàëüíîé àñòìû è õðîíè÷åñêîé îáñòðóêòèâíîé áîëåçíè ëåãêèõ ñ óâåëè÷åíèåì âîçðàñòà
îáñëåäóåìûõ, à òàêæå ïðîäîëæèòåëüíîñòè çàáîëåâàíèÿ è ïðèñîåäèíåíèåì õðîíè÷åñêîé ñåðäå÷íî-ëåãî÷íîé íåäîñòà-
òî÷íîñòè îòìå÷àëîñü ñíèæåíèå ñðåäíåñóòî÷íûõ, ñðåäíåäíåâíûõ è ñðåäíåíî÷íûõ ïîêàçàòåëåé ÂÑÐ, ÷òî ñîãëàñóåòñÿ ñ
ëèòåðàòóðíûìè äàííûìè. Ïðè îáîñòðåíèè îáñòðóêòèâíûõ çàáîëåâàíèé ëåãêèõ öèðêàäíûå ïðîôèëè pNN50 è HF,
õàðàêòåðèçóþùèå àêòèâíîñòü ïàðàñèìïàòè÷åñêîãî îòäåëà âåãåòàòèâíîé íåðâíîé ñèñòåìû, èìåëè áîëåå âûñîêèå
çíà÷åíèÿ â íî÷íûå è ðàííèå óòðåííèå ÷àñû (ñ 24:00 äî 7:00). Ýòè ïîêàçàòåëè îáëàäàëè âûðàæåííîé öèðêàäíîé
äèíàìèêîé âíå çàâèñèìîñòè îò âîçðàñòà ïàöèåíòîâ.

CIRCADIAN DYNAMICS OF INDICES OF HEART RATE VARIABILITY IN PATIENTS WITH OBSTRUCTIVE
PULMONARY DISEASE OF DIFFERENT AGE GROUPS

O.V. Lyshova, V.M. Provotorov

To perform the comparative analysis of circadian dynamics of time-domain and spectral indices of the heart rate
variability in mature, elderly, and senile patients with acute stage of bronchial asthma and chronic obstructive pulmonary
disease, seventy nine patients of the age of 38 to 84 years (59.0±11.5 years) admitted to the pulmonary department of the
emergency hospital #9 were examined. Acute stage of bronchial asthma was in 23 patients, the II-III-stage chronic obstructive
pulmonary disease, in 56 ones. All patients were distributed into two following groups: the first group consisted of 38
mature patients (16 women, 22 men; age 38-59 years, mean age 50 years), the second group included 41 elderly and senile
patients (9 women, 32 men; age 57-84 years, mean age 67 years).

Two control groups (the third and fourth one) included persons of compartible age without complaints and a history
of chronic and acute cardiovascular and pulmonary diseases. The third group consisted of 33 mature persons (9 women, 24
men; mean age 50 years), the fourth one included 16 elderly persons (15 women, 1 man; mean age 65 years).

The ECG Holter monitoring with subsequent calculation of generally accepted heart rate variability indices for 5-
minute time periods over all study period and separately for the day and night periods was performed. The circadian index
(ratio day/night) was calculated for all heart rate variability indices, their by-hour values were determined with subsequent
graphic construction of averaged circadian profiles.

In acute stage of bronchial asthma and chronic obstructive pulmonary disease the age, duration of disease, and
chronic heart/respiratory failure correlated with the decreased mean 24-hour, mean day time, and mean nighttime heart rate
variability indices, that is in accordance with the data available in literature. In acute stage of respiratory diseases, the
circadian indices pNN50 and HF characterizing the parasympathetic activity were higher in nighttime and early in the
morning (from 24:00 to 07:00). These indices had a pronounced circadian dynamics regardless the patient age.


