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IIUPKAJTHASI TMHAMMKA TIOKA3ATEJIEN BAPUABEJIBHOCTH CEPIEYHOT'O
PUTMA Y BOJIBHBIX OBCTPYKTUBHBIMU 3ABOJIEBAHUAMMU JIETKUX B
PA3JIMYHBIX BO3PACTHBIX I'PYIIITAX

Boponesicckan zocyoapcmeennan meouyunckas akaoemusn um. H.H.Bypoenxo, Boponesic

C yenvio uzyuenus Yyupkaorou OUHAMUKYU 6DEMEHHBIX U CHEKMPATbHbIX NOKA3ameiell 6apuadeibHOCmu cepoedHo2o
pumma y 601vbHbix ¢ 000cmpenuem 6pOHXUANLHOL ACMMbL U XPOHUYECKOU 0OCMPYKMUBHOU DOIe3HU 1e2KUX 00C1e008AHO
79 bonvhvix u 49 nayuenmos KOHMPOIbHBIX SPYRN 3PEN020, NONHCULO20 U CIIAPYECKO20 803PACHIA.

KiroueBble ciioBa: 00CTPYKTHBHBIE 3200/1€BAHUS JIETKHX, OPOHXHATHLHAS ACTMA, BApHA0eIbHOCTH CEPAeYHOr0 PUTMA,
BPeMeHHOI aHAJIN3, CIeKTPAJIbHBII AHAIN3, IUPKA/IHAS THHAMUKA.

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.

B maTorenese 6poHX000CTPYKTHBHOTO CHHIPOMA 3HA-
YUTENbHAS POJIb IPUHAUICKAT HU3MEHEHHSIM BET€TaTHBHON
HepBHOi cicteMsl (BHC), koTopast BiusieT Ha IIpOXOIMMOCTh
OpOHXOB, PETYIUPYS CEKPEIIo OpoHXHaIbHOM cm3n. Ha-
JMYHE UPKaTHBIX KOIeOaH!i OCHOBHBIX ITOKa3aTenei, Xa-
PaKTEpU3YIOMNX (PYHKIIIO OPOHXOB U JIETKHX SIBISETCS yC-
TaHOBJIEHHBIM (pakToM [3]. B X OCHOBE ITeXUT B3auMOeH-
CTBHE IIEJIOTO PsiIa BHEITHUX ¥ BHYTPEHHHX (haKTOPOB: all-
JIEPTEHBI, METEOPOJIOTHIECKUE U KIMMAaTHIECKHE OCOOCH-
HOCTH, COCTOSIHUE CHMIIATHYECKOTO 1 MTapaCHUMIIaTHYECKO-
ro otaenoB BHC. Hanbornee 3Ha4mMBbIif BRI B pa3BUTHE
OpoHXOCMa3Ma OTBOANTCS XOIUHIPTHUECKOMY KOMITIOHEHTY
BCJIC/ICTBHE ITOBBIICHNS TOHYCa Oy KIafOIIEro HepBa U aK-
THUBALIIH XONMUHIPTHYECKUX pedekcos [4].

B nmureparype conep>KUTCst HETOCTaTOYHOE KOITMIECTBO
nH()OPMANINK O CYTOYHOH BapHaOETBbHOCTH CEPACUYHOTO
putMa (BCP) y 607bHBIX 00CTPYKTUBHBIMH 3200I€BaHISIMI
JIETKHX, TI09TOMY Hac 3anHTEPEcoBasia BO3MOKHOCTB €€ OLIeH-
KU € TOMOILIBIO aHAIM3a ociieioBaTeabHocT R-R nHTepBa-
JI0B Ha 6a3€e XOJITEPOBCKOTO MOHUTOpHUPOBaHHS (XM) armek-
tpokapauorpammsl (OKI). Tak xak BCP ¢ yBemmuennem
BO3pacTa yMEHbBIIAETCS, TO IIEJIb HAIIETO HCCIIEIOBAHMUS CO-
CTOsIIa B IPOBE/ICHUH CPAaBHUTEIBHOTO aHAJIM3A IIUPKATHON
JTITHAMHAKY BPEMEHHBIX M CIEKTPaIbHBIX Toka3areneit BCPy
OOJNBHBIX ¢ 000CTpEeHHEM OPOHXHAIBHOW aCTMBI I XPOHH-
YeCKOH 0OCTPYKTUBHON OOJIE3HNU JIETKUX B 3PEIIOM, TTIOXKHU-
JIOM ¥ CTap4eCKOM BO3pacTe.

MATEPUAJITUMETO/IbI

O06cnenoBano 79 denoBek B Bo3pacte oT 38 110 84 net
(M=59,0; 6=11,5 neT), HAXOAMBIIMXCSA HA CTAIMOHAPHOM Jie-
YeHUH B ITylIbMoHonorndeckom oraeneHnu ['Kb Ne 9 (cko-
PO¥ MEIUIIMHCKON TTOMOIIIH ) TIO TOBOAY 000CTpEHMsI OPOH-
XHAITLHOW aCTMBI CPEIIHETO U TSKEIIOro TeueHus (23 yenose-
Ka) ¥ XpOHUYECKOM 00CTPYKTUBHOM Oose3nu sierkux 11 u I11
cTraauu (56 4enoBeK), pa3/iefieHHbIE Ha JIBE BO3PACTHBIC IPYTI-
bl [TepByto rpyniy coctaBuim 38 60IbHBIX (M3 HUX 16 *KeH-
IMH) 3pesoro Bo3pacta (38-59 jet, mequana S0 jet), Bropyro
- 41 60sbHOM (M3 HUX 9 KEHIIMH) TOKUIIOTO M CTapUECKOTO
Bo3pacta (57-84 net, menuana 67 net). C yBelIM4eHHEM BO3-
pacra B o0cielyeMbIX IpyIax Bo3pacTraia CpeIHss po-
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JIOJDKUTEITEHOCTD 3a00JieBanus (0T 9 10 25 1eT COOTBETCTBEH-
HO), a TAK)KE YaCTOTa BCTPEYAEMOCTH 1 BBIPAKEHHOCTH OC-
JIO’KHEHHUH (XPOHHYIECKOE JIETOUHOE CEPALIE, AbIXaTeIbHast 1
JIETOYHO-CEp/ICUHAast HEIOCTATOYHOCTD YaIlle OTMEYAINCH Y
OOJEHBIX BTOPOH TPYIIIIE).

J1nist cpaBHEHMSI OBUTN CO3/1aHBI 2 KOHTPOJIBHBIE TPYTI-
TIBI (TPEThS ¥ YETBEPTast ), Ky/a BOIILIN JIUIIA COTTOCTaBUMOTO
BO3pacTa, HE MPEABSIBIAIOIINE Kal00, 1 HE MMEIONIE B
AHaAMHE3€ OCTPOU UM XPOHUYECKOHN CEPAEUHO-COCYUCTOM
¥ JISTOYHOMU MaToJOTHH. TPeThIo TPyIITy cocTaBmIN 33 de-
JoBeKa (M3 HUX 9 KEHIIIH) 3peioro Bo3pacta (Meanana 50
JIET), 9eTBEPTYIO - 16 4emoBek (13 HUX 15 jKEHIIH) TOKIIIO-
r0 Bo3pacTa (MeanaHa 65 yer).

Bcem oOcreyemsiM ipoBoariochk 24-X gacoBoe XM
OKT («Kapmmorexanka-4000-3», 3A0 «MHKAPT») ¢ moc-
JIe Ty FOIIIM pacdeToM rmokasareneit BCP 3a matuMuHyTHBIE
OTPE3KH BPEMEHN Ha MPOTHKEHUHN BCETO IIEpHo/a HaOIroze-
HUS ¥ OTACINBHO 32 JICHb M HOUb. AHATIN3Y MOUIEKAIIH CIIEY-
IOIINE BPEMEHHBIE ITOKA3aTENN: CPETHEKBAAPATUIHOE OTKIIO-
Henwne nHTEepBanoB RR (Sigma, mc), momst cmexHbix RR nH-
TEpPBAJIOB, MEKHHTEPBAIIBHBIE PA3IHIUS MEXK Ty KOTOPBIMA
npeBocxoaT 50 mc (pNN50, %), cpeaHeKBaipaTHIHOE OT-
KIIOHEHUE MEXHWHTEpBaIbHBIX paznuunii (RMSSD, mc) u
CTIEKTpaJIbHBIE TOKA3aTENN: TNIOTHOCTH MOIIIHOCTH KoJIe0a-
HUii B Iiana3oHe odeHb Hu3KuX 4actot (VLE, Mc?), HU3KHX
yacrot (LF, mc?), Beicokux yactor (HF, mc?), o6imas mor-
HOCTH criekTpa (tP, Mc?), a Takske 3HaUCHHS BHICOKO- M HHU3KO-
YaCTOTHOTO KOMITOHEHTA CIIEKTPa, BEIPa)KCHHBIE B HOpMa-
mu3oBaHHBIX enuaumax (HFnu, % u LFnu, % cooTBeTCcTBEH-
HO). Berancisiia cootnomenue LF/HF u cooTHoIeHue ieHb/
HOYb (IIMPKATHBIA HHIEKC) JUIsl BCEX BBINIETICPEUNCICHHBIX
nokasareneid. Kpome Toro Ha Kaxaoil MOHMTOpOIpaMMe
OITPE/IEIISUTN MX TI0YACOBBIC 3HAUYCHHUS C ITOCIIECAYIOIIIM I'pa-
(hUIecKUM IMTOCTPOCHUEM IIUPKAIHBIX MPOGHUIICH yCpeTHeH-
HBIX B IIEJIOM I10 TPYIITIC.

O06paboTKy MOTYIEHHBIX PE3yTBTATOB IPOBOIIITH M-
TOJIaMH HETIapaMETPUUIECKOH CTATHCTHKH C IICIIOJIb30BAaHNEM
xommbioTepHBIX porpamMm STAGRAPHICS Plus u BUOCTAT.
s onucanus n3ydaeMbIX NOKa3aTeled UCII0JIb30BaIN Me-
JaHy, 25 11 75 MponeHTIb. MeXTpyTIToBOH CPaBHUTETBHBIHA
aHaJIN3 TIPOBOIMIIN C IOMOIIBIO KpuTepws JlaHHa.
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IOJTYYEHHBIE PE3YJIBTATBI

BonpmIMHCTBO CpeTHNX, THEBHBIX U HOYHBIX CIIEKT-
panbHEIX okasareneit BCP y 60IpHBIX TOXKIIIOTO U CTap-
YEeCKOTo Bo3pacTa (2 rpymra) ObIUTH JOCTOBEPHO HIKE, YeM
y 60mBHBIX 3penoro Bo3pacta (1 rpynma). C yBeamaeHneM
BO3pacTa 00CIeIyeMBIX OTMEYaeTcsl TOYTH ABYKPAaTHOE
CHIKCHHE CpellHEel M THEBHOM 00IIeil MOITHOCTH CTICKT-
pa, mougHoCTH B Anana3zone VLF, a Takxe cpeHeid, 1HEB-
HOH 1 HOYHOU MomHOCTH B quamnazone HF u LF (Taoum. 1).
HampoTus, mIoTHOCTS MOIITHOCTH BBICOKOYaCTOTHOTO KOM-
MTOHEHTA CIIEKTPa, BEIpaKCHHAS B HOPMATN30BaAHHBIX €/TH-
HHUIIaX 0Ka3aJIach JOCTOBEPHO BBIIIE ¥ OONBHBIX TTOKHUIOTO
U cTapueckoro Bo3pacrta. Tak, 3a Bech mepnoj o0ciaenoBa-
HUS BO BTOpOM U nepBoii rpymme meanana HFnu cocraBu-
1ma 29,0% (25 u 75 nponerTuns = 22,0% - 35,0%) n 23,0%
(16,0% - 28,0%), a B mreBHO# mieproz - 29,0% (19,0% - 37,0%)
n21,0% (16,0 - 26,0%) cooTBeTCTBEHHO. Pazmuuus ctaTuc-
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THYECKH JJOCTOBEPHBI B 000mx ciydasx (p<0,01). [ImoTHOCTH
MOIITHOCTH HU3KOYaCTOTHOTO KOMIIOHEHTA CIIEKTPa, BhIpa-
YKEHHasl B HOPMaJIN30BaHHbIX IMHNIAX, ObLIA JOCTOBEPHO
BBINIE y OOJBHBIX 3PETOTr0 BO3PACTa B LEJIOM 3a CYTKU U
OTIIETBHO 32 qHeBHOM nepno (p<0,01 B 06oux ciydasx).
MomaocTs B nuamna3zone HFnu u LFnu y 60onpHBIX 00enx
TPYTII B IEPHOJ CHA HE Pa3INyanach.

C yBenM4ueHHnEM BO3pacTa 00CIIelyeMbIX OTMEUAIOCh
JIOCTOBEPHOE CHIKEHHE OOJIBINIMHCTBA BPEMEHHBIX ITOKa-
3areneit BCP (Ta6m. 1). Hampumep, y 60TbHBIX TIOKHUIIOTO 1
CTapuecKoro BO3pacTa, 0 CPaBHEHUIO ¢ OOIBHBIMH 3pe-
JIOTO BO3pacTa, HAOMIOaeTCs MOUTH ABYKPATHOE CHIKE-
HHE CTaTUCTHYECKOTO 1okasaresnst pPNNS0 B THEBHbIE U HOU-
HBIC YaChl ¥ IIATUKPATHOE €TI0 CHIDKEHHE B [IEJIOM 32 CYTKH.
CpenHecyTOUHBIE, CPEJHETHEBHBIE M CPETHEHOYHBIC 3HA-
yeHus Sigma 1 cpeTHeHOYHOI moka3aTens RMSSD Ovimn
JIOCTOBEPHO HIKE BO BTOpoii rpyme (p<0,01 u p<0,05 co-
OTBETCTBEHHO).

Taonuuya 1.

Bpemenubte U cneKmpabHble noKazamesiu 6apua6eﬂbuocmu cepdelmozopumma e czpynnax nayuenmos (MeOuaHa,

25-75 npoyenmu.is).

[Mokasarenu | 1 rpynna (n=38) | 2 rpynna (r~41) | 3 rpynna (n=33) | 4 rpynna (n=16)
CyTkn
Sigma, Mmc 46,0 (34,0-56,0) 31,0 (21,0-42,0)* 52,0 (35,0-60,0) 42,0 (30,0-51,5)
pPNN50, % 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, mc 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, mc? 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, mc? 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, mc? 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, mc? 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)
OeHb
Sigma, Mmc 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, mc 19,0 (11,0-25,0) 16,0 (8,0-26,0) 18,0 (11,0-26,0) 17,0 (11,0-23,0)
tR, mc? 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, mc? 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, mc? 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, mc? 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)
Houb
Sigma, Mc 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, mc 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, mc? 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, mc? 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, mc? 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, mc? 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)

e, * - p<0,05 1o cpaBHEHMIO ¢ TpeTheit rpymmoi, * - p<0,05, # - p<0,01 10 cpaBHEHHUIO C YETBEPTOI TPYTIIOH
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CpaBHUTETBHBIN aHAIIN3
cytounoit BCP B kouTpone u 'y
OONBHBIX TOKa3al OTCYTCTBHE
JIOCTOBEPHBIX PA3ITIUNH TT0 OOITB-

Mokasarens| 1 rpynna (n=38)| 2 rpynna (n=41)| 3 rpynna (n=33) | 4 rpynna (n=16)

IMHCTBY aHATM3HPYEMBIX ITOKa- -
satencii (ra6m. 1), Y o [OIT8 0,86 (0,68-1,08) | 0,78 (0,63-1,00) | 0,89 (0,71-1,00) | 1,05 (0,86-1,18)
3pesioro Bospacta (meppast rpyr-  [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)
n1a), 110 cpaBHeHuIo ¢ KouTponeM  [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)
(TpeTss FP?(/HES)(;S‘;TMCWOCB 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)
cHkenue (p<o, cpenHecy- "
routofi criekpanerof motio- | VF 0,83 (0,59-1,27) |0,75 (0,56-0,97)* | 0,82 (0,66-1,05) | 1,13 (0,84-1,59)
ctu MotmocTn B LF mmanasone  |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)
3 CYCT AHCBHBIX 3HAYCHHI. 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)

B rpymime GombHeIX MoK~ |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)
JIOTO M CTAPRCCKOro BOSpacta  1pypy | 0,79 (0,63-1,20) [1,05 (0,76-1,26)*| 0,69 (0,49-0,88) [ 0,66 (0,49-0,77)
(BTOpas rpymma), o cpaBHE-
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Tabnuua 2.

Lupxaonsie undexcol 6pemMennbIX U CNEKMPAanbHbIX ROKA3ameJieil 6apuadenbHocmu
cepoeuHozo pumma 6 ZPYynnax nayueHmog.

HUIO C KOHTposeM (ueTBeprast 14
TpyTIa), PETUCTPUPYETCS JOCTOBEPHO OoJiee HU3KUE 3HAYC-
HUsI 00IIIei MOIITHOCTH CHEKTPA M MOIIHOCTH B INAITa30HE
VLF, paccunTaHHbIE B LIEJIOM 32 CYTKH U OTAEIBHO 3a JTHEB-
HOM meprox (Tadi. 1). CHIKEHBI B OT/IeTIbHBIC BPEMEHHBIE
rokazatenu: Sigma (cytkn) u pNN50 (eHs ).

BCP B xoHTpOIE XapakTepu3yeTcs 0omee BEICOKUMHI
YCPEIHEHHBIMH 3HAYCHUSIMH Y JIUI] TPETHEH TPYTIIbL, HCKITIO-
YeHHE KacaeTcs TOIBKO MOITHOCTH B auamna3zone HFnu, xo-
Topast OblJIa BBIIIE B YeTBEPTOM rpymie (Tad. 1).

Cootnorrerne LF/HF, paccanTanHOe OTHAENBHO 32 CyT-
KM, ICHb U HOYb y 00CIIETyeMbIX HE UMEJIO CYIIECTBEHHBIX
OTIHYUi U paBHSIIOCH 3,2; 3,5; 2,9 B mepBoii rpymme; 3,11;
2,94; 3,61 Bo BTOpOIi rpymmIEe; 3,7; 4,6; 3,1 B TpeTheii rpyIIIe;
2,65;3,35; 1,90 B ueTBepTO# TPyTIITEe COOTBETCTBEHHO.

Ilonyuuts npeacraBieHne O UUPKAAHONW JTUHAMHUKE
aHaIN3UPYEMbIX BDEMEHHBIX U CIIEKTPAIGHBIX TIOKa3aTeneh
BCP MorxHO ITpoaHANN3UPOBAB TaHHBIC, TIPEICTABICHHBIC B

PNNS0, %
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e, * - p<0,05 mo cpaBHEHHIO C UETBEPTOH TPYIIIION

pNNS50 u MmomHOCTh criekTpa B nuanazone HF Bo Bcex uc-
cleyeMbIX Tpymnmnax, a Takke rMSSD B nepBo#, tP Bo BTO-
PpO¥ 1 MOIIIHOCTH CIIEKTpa B Auana3one LF B mepBoii u BTO-
poii rpynmax. OcransHbie nokazareny BCP ve nmenu 3nauu-
MOU ITUPKATHON JMHAMUKH, T.C. UX 3HAUCHHS B ITepuo;1 00/1-
PCTBOBaHUS U CHA IPUMEPHO coBraaimu (tadum. 2). locro-
BEPHBIMU OKA3aJIUCh PA3JINYKs 10 IUPKATHOMY UHJIEKCY IS
tP, VLF, LF, LFnu u HFnu Bo Bropoli 1 yeTBepToOii rpynme
(p<0,05 Bo Bcex cityyasix), IpU4eM BCE U3 HUX BBIIIIE B KOHT-
poste, 3a UCKIIIOUeHNEM TtociieHero. Habmronaercest Bbipa-
JKCHHAsI TCHICHIHSI K 00JIee HU3KOMY ITUPKATHOMY HHICKCY
IO IJIOTHOCTH MOIIHOCTH CIeKTpa B uana3one LF y 60:16-
HBIX [IEPBOI TPYIIIBI, 10 CPABHEHUIO C KOHTPOJIEM.
YKa3aHHbIC BBINIEC Pa3IUYUsl [UPKAJIHON JMHAMUKHI
OT/ENbHBIX oka3areneit BCP MOXKHO HarIsITHO YBUIETH TIPH
OIICHKE UX MPOQUIICH, yCPETHCHHBIX 110 IpyIaM. B naHHO#
padoTe MPUBOAATCS TOIBKO TC U3 HUX, KOTOPBIC HMCIOT SIPKO
BBIpa)KCHHBIC pa3inysl y oocieayembix. Hampumep, moya-
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Puc. 1. I{upxaonwvie npopunu HF (a), pNN50 (6), LF (8) u HCC (2) 6 konmpone (3 u 4 zpynna) uy 601sHsIx 06cmpyK-

muenvimu 3aoonesanuamu nezkux (1 u 2 zpynna).
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COBOE pacIpeAeIeHIe CIEKTPATLHON IIIOTHOCTH MOTITHOC-
TH BBICOKOYACTOTHOTO AMANa30HA y OOIBHBIX OOCTPYKTHB-
HBIMH 3200JICBaHUSIMH JIETKUX 3PEJIOTO, MOXKHUIIOTO U CTap-
YECKOTO BO3PACTa OTIMYAETCS OT TAKOBOTO y 37I0POBBIX HE
TOJTEKO CBOMMH BBICOKMMHU 3HadeHUsIMH (TiviK ¢ 10:00 0 13:00,
01:00 - 04:00, 05:00 - 06:00 y GO0TBHBIX TTIEPBOW TPYIIIIHL; C
24:00 o 6:00 y 60spHBIX BTOpOH rpymisr; ¢ 5:00 mo 6:00 B
TpeTheH rpymIe), Ho 1 O0Iee BRIPaKCHHOM MTPOIOIIKATENb-
HOCTBIO IO BpeMeHH (puc. 1a). Llupkaanblii mpo s Motl-
Hoctu B HF nuanasone y i 4yeTBepTOM IpyIIbl OTJINYAET-
Cs1 OT OCTAJIbHBIX 00JIEE CITIaKEHHBIM TUTIOM KPHUBOH, C He-
OOJIBIINMY 1 HETIPOIOIDKUTEIBHBIMHU IIMKAMH B HOYHOH 1
paHHUI YTPEHHUH TEPUOBI.

AHaIIOTHYHO BEIMICOMICaHHOMY BefeT cedst 1 pNNSO
Ha TIPOTSDKEHUHN CYTOK Y OOJBHBIX TIEPBOI M BTOPOH TPy
(puc. 16). lmHaMuKa 3TOTO CTAaTUCTHYECKOTO MOKA3aTels
COBIAAAET ¢ IMHAMUKON MomHOcTH B ananazone HF. I1po-
¢mms pNN50 y 00TBHBIX 00CTPYKTHBHBIMH 3200JICBaHUSIMA
JIETKUX B CTaJIUM OOOCTPEHUSI, IO CPAaBHEHHIO C TPyMIIaMU
KOHTPOJIS, OTIINYAeTCs KPYTHIM TOIbeMoM B Tieproz ¢ 22:00
10 01:00 ¢ coxpaneHneM BBRICOKMX 3HadeHni 10 5:00, mocie
Yero HAUMHAET MPOCIEKUBATHCS €r0 HEOONIBIIOE CHIKEHHE
Ha IPOTSHKEHNH MOCIIEAYOIINX IBYX 4acOB. Y OONBHBIX Iep-
Boii rpyms! k 8:00 3Havernst pNNS50 HauMHAIOT IPUOTIKATh-
Cs1 K yCPeTHEHHBIM JIHEBHBIM ITOKA3aTEIIsIM, TOT/Ia KaK BO BTO-
PO TPyYTITIE 3TO MPOUCXOANT TONbKO rrocie 12:00 (puc. 10).
Hupkamaenii mpodrurs pPNN50 B TpeTheid rpyTime, B OTIHIHE
OT YETBEPTOI1, UMeeT HEOOBIIIOH 0 IPOIOIKUTEIIEHOCTH,
HO JIOCTATOYHO BBICOKHH MK B pAHHHE YTPEHHNE Yachl, TOT-
JIa KaK B TIOCIIETHEH U3 HUX MPOCIICKNBACTCSI IPOIOTKUTEITb-
HOE M0 BPEMEHH TIJIaTo.

ITnotHOCTE MOMIIHOCTH B LF mnamasone OblIa BBIIIE 1
MIPOJOIDKUTEIbHEE, 0COOCHHO B HOYHOH W paHHUH yTpeH-
HUH Teproibl y OOIBHBIX TTOKUIIOTO U CTAPYECKOTO BO3pa-
CTa, IO CPAaBHEHHIO C KOHTPOJIEM, T/I€ IIMPKAJHBIH podniib
LF xapakrepu3syercs Kak OTHOCUTENIBHO CITIAKEHHBIN € He-
BBIPR)XEHHBIMH IIMKaMH B BEUCPHHUE W PAaHHHE yTPECHHHE
gacsl (puc. 18). B 3penom Bo3pacTe kak y O0IBHBIX, TaK U B
KOHTPOJIE, OTMEUAETCsl HEKOTOpast OOIIHOCTh CyTOYHOM /-
HaMHKH 3TOTO CIIEKTPAILHOTO TTOKA3aTelsl, Pa3IHIus Ka-
CalOTCs TONBKO BPEMEHH HACTYIUICHHSI CHIDKECHHS €T0 aK-
TUBHOCTH. Y OOJBHBIX 3TO IIPOUCXOANT HECKOIIBKO MO3KE,
geM y il KoHTponbHOo# rpymms! (10:00 u 8:00 cooTBeT-
CTBEHHO).

OBCYXJIEHUE PE3YJIBTATOB

Ha ocHoBaHNU BBIIIIEU3I0KEHHBIX PE3yIbTATOB MOX-
HO 3aKJIIOUUTh, UTO C YBEJIMYEHUEM BO3PacTa OTMEUaeTCs
CHIDKEHHE BapuabeIbHOCTH CEPIEYHOTO pUTMA. DTO COITIa-
cyeTcs ¢ nmuTepaTypHbiMu JanHbiME [2]. [Tpu obocTpennn
OpOHXHAIILHOI aCTMBI M XPOHUYECKOI 00CTPYKTUBHOI 00-
JIe3HU JIETKYX C YBEIMYECHUEM BO3pacTa 00CIelyeMbIX, a TaK-
JKe TIPOIOJDKUTEIHLHOCTH 3200JIEBaHUSI M ITPUCOSTNHEHUEM
XPOHHYECKOH CEpIeYHO-JIETOYHON HEI0CTaTOYHOCTH OTME-
YaeTCsl CHIDKEHUE CPEeTHECY TOUHBIX, CPEIHETHEBHBIX U CPe/I-
HEHOYHBIX [T0Ka3aTelei, OTBETCTBEHHBIX 32 IIepeOpabHbIe,
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CHMITATHYECKHE U TapacuMIaTiHdeckne Biusiaus. [1o cpas-
HEHHIO C KOHTPOJIEM COOTBETCTBYIOIIETO BO3pacTa y 00ib-
HBIX OTCYTCTBOBAJIN IOCTOBEPHBIE PA3INUIHS 110 OOJIBIINH-
CTBY HCCIIeyeMbIX mmoka3aresneir BCP. Oto moxer emé pas
CBHUJICTEIIECTBOBATE O JOCTATOYHO OOJBIIOM pa3dpoce mx
HOPMAaTHBHBIX 3HAYCHUH.

[Tpu pacueTe UpKaJHBIX HHICKCOB [UIS BPEMEHHBIX 1
CHEeKTpaNbHBIX Tokaszareneit BCP ynanocs BEIenuTs Te U3
HUX, KOTOPBIM NIPHUCYIIN BEIPAKCHHBIE KOJIEOaHNS OT THEB-
HOTO IEpHO/Ia BpEMEHN K HOUHOMY. Y BCeX 00CTIEe0BaHHbBIX
MU 0Ka3aJICh MOITHOCTH B auanazore HF u pNN50.

B nocneinee Bpemst CIIOKHIOCH MHEHHUE, UTO U3MEHE-
HUIO CpelHuX BennurH mokasateneii BCP mpemmecTtByeT
(hopMHupoBaHUE OMPEAETEHHOTO MUPKATHOTO MPOQIIIA,
MIO3TOMY UX ITOCTPOEHHE 1 aHATIH3 MOXKET CIIOCOOCTBOBATH
TIOJTY9EHHUIO IOTIOHNTEIbHON HH(popMarmu. Ham BcTpeTn-
JI0Ch HEOOIBIITOE KOIMIECTBO PA0OT, MTOCBSIIEHHBIX 3TOMY
acriexty ananm3a BCP [1]. ITo Hammmm maHHBIM TIpH 060CTpe-
HUH OpOHXHATFHON aCTMBI M XPOHIUUECKOI 00CTPYKTHBHOM
00JIE3HM JIETKHUX BHE 3aBHCUMOCTH OT BO3PAcTa OTMEYAETCS
PE3KOE U MPOOIKUTEIHHOE TTOBBIIIICHIE aKTUBHOCTH ITapa-
CHMIATHYECKUX BIMSAHUN Ha CHHYCOBBII PHTM CepALa, Tpe-
MMYIIECTBEHHO B HOUHOM M PaHHUN yTPEHHUI MEPHOJBL.
[Tpn aHanM3e THEBHUKOB MAIIEHTOB OKA3aJI0Ch, YTO OKOJIO
80,0% o0ciieoBaHHBIX OECTIOKOMIIO PA3BUTHE MPUCTYTIOB
yaymss B iepuon ¢ 2:00 mo 5:00 9 yrpa. BeisiBieHHbIe Hapy-
IIEHHS] MOYKHO 0XapaKTePHU30BaTh KaK COCTOSIHHE TIOBBIIICH-
HOH HaNpsDKEHHOCTH PETYIIITOPHBIX MEXaHU3MOB B HOUHBIC
1 paHHHE YTPEHHNE Yachl Y OOJIbHBIX 00CTPYKTHBHBIMH 3a-
00JIeBaHMSIMHU JIETKHUX, NPU 3TOM HYacTOTa CEPJIEUHBIX
COKpAILIEHU OCTAETCsI HEBBICOKOU M JOCTUTAET CBOUX MH-
HUMAIbHBIX 3HAYCHUH (prc. 1T). DTOT BpeMEeHHOH eprox
TIPUHSTO CUYUTATh YTPOXKAEMBIM TI0 PUCKY Pa3BUTHS 3710Ka-
YECTBEHHBIX APUTMHI 1 NIIEMHUN MHOKap/a, OITOMY Tpe-
OyeTcst IpoBeAeHHE NaTbHEHIIIETO HCCIIEIOBAHS, HAIIPAB-
JIEHHOTO Ha M3y4YEHHE XapaKTepa 1 YaCTOTHI BCTPEYaeMOCTH
9THX COOBITHI Y TaHHOM KaTeropuu OOTBHBIX.

BbIBO/JbI

1. Y GonbHBIX OpPOHXHANIBHOM aCTMOW M XpPOHHUYECKOH 00-
CTPYKTHBHOMW OOJIE3HBIO JIETKUX B MOXKUJIOM M CTapYeCKOM
BO3PACTe OTMEUACTCs CHIKEHUE CPETHECYTOUHBIX, CPEaHe-
JTHEBHBIX M CPEAHEHOYHBIX MTOKa3aTeseil, OTBETCTBEHHBIX 3a
LepeOpaIbHbIe, CHMITATHYECKHE M TAPACHMITATHUECKUE BITU-
SIHUS HA PUTM CepAlLia.

2. IIpu obocTpeHnn 00CTPYKTHBHBIX 3a001€BaHUN JIETKHX
nupkaansie npoduu pNN50 n HF, xapakrepusyromue ax-
TUBHOCTb MapacUMIIaTUYECKOTO OT/IeJIa BereTaTuBHON He-
PBHOIT CHCTEMBI, UMEIOT 00Jiee BHICOKHE 3HAUCHHSI B HOY-
HBIE M paHHUE yTpeHHue yackl (¢ 24:00 1o 7:00).

3. BoIpaxkeHHOH IUPKaAHON TUHAMUKOMN BHE 3aBUCUMOCTHU
OT BO3pacTa 00JIajatoT CleAyIoue oKa3aTesll Bapuadeb-
HocTu cepaeuHoro purMa: pNN5O0 (gomnst cmexnbsix RR nh-
TEPBAJIOB, MEXKUHTEPBAIbHBIE PA3IUUMsI MEKAY KOTOPBIMHU
nipeBbIinaroT 50 mc) u HF (MOIHOCTE crieKTpa B BICOKOYAC-
TOTHOM JIMama3oHe).
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[IUPKATHA ST JUHAMUKA TTOKA3ATEJIE BAPUABEJIbHOCTU CEPZIEYUHOI'O PUTMA Y BOJIBHBIX
OBCTPYKTHBHBIMU 3ABOJIEBAHUAMM JIET KUX B PA3JIMYHBIX BO3PACTHBIX T PYTITTAX
O.B.JIviwosa, B.M.IIposomopos

C 11e71p10 IPOBEACHHSI CPAaBHUTEIHHOTO aHAIN3a INPKAJHON AMHAMUKN BPEMEHHBIX U CIIEKTPAJIbHBIX TTOKa3aTeneit
BapuabenpHOCTH ceprednoro putMa (BCP) y 60mpHBIX ¢ 0600cTpeHreM OpOHXHATBHOM aCTMbI i XpPOHUIECKOH O0CTPYKTHB-
HOM 0OJIe3HM JIETKUX B 3PEIIOM, ITOXKIIOM M CTapIecKOM Bo3pacTe, o0cimenoBaHo 79 denoBek B Bozpacte oT 38 1o 84 mer
(M=59,0; 6=11,5 5eT), HAXOAMBIINXCS Ha CTAITHOHAPHOM JICICHHUH B TyIbMOHOMorndeckoM otaenenwnn KB Ne 9 (ckopoii
MeIUIMHCKOHM momorn). ObocTpeHrne OpOHXHATBHOW aCTMBI CPETHETO U TSHKEIOTO TEUCHUS BBISBICHO Y 23 YeJIoBeK U
XpOHHYECKOH o0cTpykTrBHOM Ooe3nn yerkux Il u Il ctanuu y 56 yenoBek. Bece manmeHTsI ObUTH pa3eeHHBI Ha 1BE
BO3pacTHBIE rpynItkL. [lepByto rpymiTy coctaBmim 38 GONBHBIX (M3 HUX 16 sKeHIIHH) 3pestoro Bo3pacTa (38-59 iet, memmana 50
J7eT), BTOpyIo - 41 60mpHOM (M3 HUX 9 *KEHIINH ) TOXKHUIIOTO U CTapUeCcKOro Bo3pacTa (57-84 met, mennana 67 Jer).

Jnst cpaBHeHUs OBUIN CO3MaHBI 2 KOHTPOJIBHBIE TPYNIBI (TPEThsS U YETBEPTas), KyAa BOIUIH JIMIA COMOCTaBIMOTO
BO3pacTa, He MPEABABISIONINE KaJ00, 1 HE NMEIONINE B aHAMHE3€ OCTPOM WIIM XPOHHUYECKOW CEpIETHO-COCYIUCTON 1
JIETOYHOH TMaToNOTHH. TpeThio TPy cocTaBmin 33 denmoBeka (13 HUX 9 jKeHIINH) 3penoro Bo3pacta (Meauana 50 yet),
YeTBEPTYIO - 16 gemoBek (113 HUX 15 JKEHIINH) OXKIIIOTo Bo3pacTa (Mennana 65 ner).

[IpoBoamock xonTepoBckoe MoHITOpHpoBaHue DKI' ¢ mocIenyommM pacaeToM O0IETPHHSTHIX TToka3areneit BCP
3a TSITHMHHYTHBIE OTPE3KH BPEMEHH Ha MPOTSHKEHUH BCETO TIEpHo/ia HAOMIOCHUS 1 OTACIBHO 32 JICHb M HOub. JIJIst Bcex
nokazateneil. BCP BeIYMCIIAIN COOTHOIICHNE JICHB/HOUB (IIMPKAAHBIN HHJEKC), OTPEIEISUTH X T0YacOBBIC 3HAYCHHS C
MOCIIEAYIOIINM rpadTIeCKUM ITOCTPOCHNEM IUPKATHBIX TPOGIIIEH yCPETHEHHBIX B IIETIOM 10 TPYTIIIE.

[Ipu o6ocTpeHn OpOHXHATHHOMN aCTMBI I XPOHHYECKON 0OCTPYKTHBHOM OOJIE3HM JIETKHX C YBEIIMICHUEM BO3pacTa
o0cienyeMbIX, a TAKKe MPOIOIDKUTEIBHOCTH 3a00JIEBaHNS M IPHCOESANHEHHEM XPOHIUECKOI Cep/IeuHO-IerouHOM HelocTa-
TOYHOCTH OTMEYAIOCH CHIKEHNE CPETHECY TOUHBIX, CPETHEAHEBHBIX U CPEeAHEHOUHBIX NokazaTeneit BCP, uto cormacyercs ¢
JUTEPaTyPHBIME JaHHBIMA. [Ipi 060ocTpeHnn 00CTPYKTHBHBIX 3a00MIeBaHNH JIeTKuX mupKanasie mpodumm pNN50 m HF,
XapaKTEPU3YIOMNE aKTUBHOCTH MTapaCHMITaTHYECKOTO OTAENIA BEreTaTHBHOW HEPBHON CHCTEMBbI, NMENH 00Jee BEICOKHE
3HA4YCHHUS B HOUHBIC W paHHHE yTpeHHHE Jackl (¢ 24:00 mo 7:00). DTi mokaszarenu obmagany BEIpaKeHHON MHUPKaTHON
JMHAMHKOH BHE 3aBHCHMOCTH OT BO3PAcTa MALlEHTOB.

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-11I-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 pNN_ 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.
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