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JIbBiBCHKMI HalllOHAJIILHUIM MEAUYHUNA YHIBEPCUTET
iMeHi Jlaauna ["aauibKoro

XapakTepUCTHKA CTAaHY BeI'eTaTUBHOI HEPBOBOI1
CUCTEMHU Y XBOPUX HA CUCTEMHUMN Y€PBOHUM BOBYAK
13 PI3HUM CTYME€HEM aKTUBHOCTI 32 MOKa3HUKaMU
TOC/TiMHKeHHs Bapiabe/TbHOCTI CepIeBOTO PUTMY

Beryn. BereraruBHi opyIieHHS — TEPMiH, KU 00’ €T
Hy€ PI3HOMAHITHI 32 MOXOJKSHHSIM 1 TIPOSIBAMH TIOPY-
LICHHS BEICTaTUBHUX (PYHKIIIH OpraHizmy, o0 3yMOBIICHI
po3nagaMu X HEHpOTeHHOI peryisiii. B ocHoBi maTore-
HE3y BEreTaTHBHOI TUCQYHKIIT — HOPYIICHHS 1HTEIPa-
THUBHOI NisNIBHOCTI HaJCETMEHTapHUX BEreTaTHBHUX
CTPYKTYp (JIIMOIKO-PETUKYISIPHOTO KOMILIEKCY ), BHACITI-
JIOK 4OT0 BUHMKAE JIe3iHTerpaLlisi BereTaTMBHUX, €eMOLIH-
HUX, CCHCOMOTOPHUX, CHIOKPHHHO-BICIICPaIbHUX CITiBBIJI-
HOIIICHb, & TAKOX IHUKIY COH — akTuBHICTH [4]. Lomo
narorene3y JUCcyHKIIT BereTaTUBHOT HEPBOBOI CUCTEMH
(HC) 3a nasiBHOCTI crcTeMHOTr0 4epBoHOro Boyaka (CUB)
[8,9, 11, 12, 15] icHye meKxinbka rimore3: BUHUKHEHHS
BaCKYJITY 13 3aIyUCHHSIM CyIUH HEPBIB, Yd BTOPUHHOTO
am1I011103y; BIUIUB IMyHOJIOTIYHUX YHHHUKIB [7, 13, 16],
30KpeMa, BUSBJICHO LIUPKYJIIOIOYi aHTUTLIA 10 CTPYKTYP
HC [10, 14]. IIpoTe xomHa 3 HUX HE Ma€ OCTAaTOYHOTO
M ATBEPIKCHHS.

Jst BuB4eHHs BereTatuBHOT HC BasKIMBO TOCTIANTH
il pyHKIIOHATBFHUN CTaH, MPUHLUIIHN SIKOTO 0a3yI0ThCs
Ha KJI{HIKO-eKCIIEPUMEHTAJILHOMY I11IX0/li, B OCHOBI SIKO-
TO JEXHUTHh (PYHKIIOHATbHO-AWHAMIYHE J[OCIiKCHHS
TOHYCY, BET€TaTUBHOI PEAKTHBHOCTI Ta BEICTaTHBHOTO
3a0e3neueHHs JisIbHOCTI oprani3my. [lepiux 18a kKom-
MIOHCHTHU JAIOTh 3MOT'Y OLIIHUTH TOMEOCTaTU4H1 MOXKIIHU-
BOCTI OpraHi3My, a TpeTiil — alanTHBHI MeXaHi3MH.

Haiibinbi iHpopMaTUBHUM HEIHBA3UBHHUM MCTOIOM
JUIs KinmbKicHOi oninku BereratnBHoi HC putMy € BUB-
4yeHHs BapiabenbHOCTI cepueoro putmy (BCP) [1, 3-6]
— 3MiH IHTEpBaIIB Yacy MK CEPLEBUMH CKOPOUCHHSIMH
HOPMaJIHHOTO CHHYCOBOTO pUTMY cepiis [2]. 3MiHM Jac-
ToTH cepueBux ckopoyeHs (HCC) 3ymoBIeHi Beretarus-
HUMH BIUTMBaMH (CUMITaTHYHUMH Ta TApaCUMIIaTHYHUMH )
Ha cuHycoBuUi By30:1 cepus. Ananiz BCP € onaumM i3 me-
TOJIiB OIIHIOBAHHS CTaHy MEXaHi3MiB perymsmii dizio-
J0riyHuX (DYHKLIH B OpraHi3Mi JIFOAWHH, & CAME — 3arajib-
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HOI aKTUBHOCTI MEXaHI3MiB PeryIsIlii, HelporyMoparbHOT
peryJisiii cepiisi, CIiiBBIJHOIICHHS MK CUMITATUUHUM Ta
napacummarnaauM Bianizamu HC [3, 4]. Cran Berera-
tueHOI HC y mauienTiB i3 CUB, 30kpema, 3 pi3HUM CTY-
nedeM akTuBHOCTI CUB, BUBUEHHI HEIOCTATHELO.

Meta pocaimkennsi. OxapakTepu3yBaTu CTaH BeTe-
TAaTHBHOT HEPBOBOI CUCTEMH y XBOPHX Ha CHCTEMHHM
YCPBOHUI BOBYAK i3 PI3HUM CTYIICHEM aKTUBHOCTI 3a-
XBOPIOBaHHS 32 TOKa3HUKAMH BapiaOeTbHOCTI CepIieBo-
TO PUTMY.

Marepiaj i metoau pociigxenns. O6crexeno 83
natrienTiB. Cepen Hux 65 xiHok (78,3 %) Ta 18 4onoBikiB
(21,7 %) Bixom Big 18 10 74 pokiB (cepenHii Bik — 44,2
POKy), sikuM aiaraoctoBaHo CUB 3rigHO 3 KpHUTEpisIMH
AmepukaHcbKoi koserii peBmarosioris (1982, 1997).

[NamieHTiB MOAIIEHO HA TP TPYIH 32 PAHIOMI30BaHIM
NPUHLMIIOM 13 TONEPEAHBOI0 CTPaTH(IKALII€I0 32 AKTHB-
HICTIO TIATOJIOT{9HOTO MTPOIIECY OCHOBHOTO 3aXBOPIOBAH-
H1 — CUB na mMoment nposeneads BCP. [lo mepmioi
Ipyny (3 MEPIINM CTYIIEHEM aKTUBHOCTI) BKIIOYEHO 47
ocib (33 xinku (70,2 %) Ta 14 vonogikis (29,8 %)) Bikom
Bix 18 o 74 pokiB (cepenHiii Bik 43,7 + 1,7 poky). Hpy-
ry 1pymy (i3 IpyTruM CTyIIEHEM aKTUBHOCTI) c(hopMoOBa-
HO 3 31 mamienTa (27 xinok (87,1 %) ta 4 gonosiku (12,9
%)) BikoM Bix 23 no 74 pokiB (cepenHiii Bik —44,9 £ 2.5
poky). Jlo TpeThoi rpymu (i3 TpeTiM CTyTIeHeM aKTHBHOCTI )
BKurtogeHo 5 ocib (100,0 % xinok) BikoM Bix 33 mo 58
pokiB (cepeHiii Bik — 44,6 + 5,2 poky).

O6crexeno Takox 40 MpakTUYHO 310pOBUX 0CiO (27
*iHOK (67,5 %) i 13 wonosikiB (32,5 %)) Bikom Big 19
1o 70 poki (cepenHiii Bik — 41,8 + 4,2 poky), 13 AKux
chopMyBaIlll KOHTPOJIBHY IPYILY.

3armuc BCP npoBonuin BIpoioBxK S5 XB y MOJIOKEHHI
nexayu (CTaH A0 HABAHTAXKCHHA) Ta BIPOIOBXK 6 XB Y
TTOJIO’KEHHI CTOSTYH (TTiCIIs HABAaHTaXKEHHS; OPTOCTATHYHA
po0a) Ha KOMII F0TepHOMY elieKTpokapaiorpadi «Ilosmi-
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Cnextp» («Heiipocodt», m. IBaroBo, Pocis) 3 Binnosiza-
HUM [porpaMHUM 3a0e3nedcHHIM. [lepen nocmimkeHHsIM
yci obcTexxyBari 15 XB mepeOyBaiy B TOTOKEHHI JieKa-
YH TSI HOpMaTi3ailil FeMOIUHAMIYHUX [TOKA3HHKIB.

CrarucTHYHHI aHai3 TPOBECHO B Iporpami Statistica
6.0 (Stat Soft, CILIA). [lns oImiHIOBaHHS PI3HUI MiX
XBOPHMH 3aCTOCOBYBAJM MapaMETPUUYHUNA KPUTEPii
CrelozieHTa.

Jlist Beix maui€eHTiB 10TpUMaHO 3aX0/iB 11010 Oe3re-
KH 370POB’s, IPaB MaIi€HTa, JIOACHKOI T1THOCTI Ta MO-
paTbHO-ETUYHUX HOPM BiJIIIOBITHO JIO MPUHIIMITIB [ erb-
CIHKCBKO1 gexmaparttii mpas mronuau, Konsentii Paqu
€BpoIId PO NpaBa JIIOAUHY 1 010MEIUIMHY Ta BIAMOBII-
HUX 3aKOHIB YKpaiHu.

PesyabTartu qociainkenns Ta ix ooropopenns. [Ipo-
anajizoBano 3HadeHHs YCC — rmoka3HHKa, SIKAH 1a€ 3MO-
Iy 0XapaKTepU3yBaTH OallaHC MiXK TOHYCOM CHMITaTHY-
HOTO Ta MapacUMIAaTUIHOTO BiiiB BereratuHOl HC,
OCKIJIBKH 3MiHa CEPLIEBOTO PUTMY — YHIBepcallbHa peak-
Lisl oprani3My Ha pi3Hi NOXPa3HUKH BHYTPILLIHBOrO 200
30BHINIHBOTO cepeoBuina (Tadm. 1).

Tabnuys 1

TToka3HNKM YacTOTH CepueBUX CKOPOYEHb Y XBOPHUX HA
cucTeMHMH llepBOHl/ll\/'I BOBYAK 0€3 Ta 3 HABAHTAaKEHHAM

31\;191 Tecrn h}[f}gap HIf/Ip};Ha ﬁlipgn; KOI;;I;;J;BHa
> m, p ’ M+m,p

1 | Jlo HaBaHTaxXCHHS] 751”65ii 7%’3325i 915’4,‘6090 = 7491 + 1,55

2 E;gngameHHﬂ 912,,7127i 9%,%)%i 14?})’96(’:: 94,23 +1,65

Mpumitkn: ° — p < 0,05 — 3a t-kpurepiem CrbloAeHTa HOPIB-

HSHO 3 MOKa3HHKaMH B 0ci® KoHTposbHOI Ipymi; ® — p < 0,01 —
3a t-kpurepieM CTbrOZEHTA MOPIBHSHO 3 IHOKa3HUKAMH B 0CI0
KOHTPOJIBHOT IPyIIH.

Sk 6aurmo 3 Tab. 1, CTATHCTHYHO JOCTOBIPHO BiJPi3-
Hsives nokasuuku y 111 rpyni B mpo6i 1o 1 micns Ha-
BaHTXEHHsI HOPIBHAHO 3 KOHTPOIBHOIO TPYTIOIO (BHIITI
Ha 22,0 % NOpIBHSIHO 3 KOHTPOJBHOIO IPYIIOKO 10 Ta
Ha 14,2 % micas HaBaHTa)XeHHS B OPTOCTATUYHOMY
TECTI).

Busueno gacosi nokasuuku BCP 1o i micnst naBanTa-
JKCHHSI B OPTOCTaTUYHii mpo6i (Tadm. 2, 3). Jlis msoro
NpoBeJeHO aHami3 TpuBanocTi R-R min ta R-R max —
MMOKAa3HUKIB MiHIMaJIbHOT Ta MAKCHMaJIbHOI TPUBAIOCTI
NN inrepsanis (intepsanis R-R HopmasibHOrO cunyco-
BOTO PUTMY), AKi XapaKTepU3yIOTh KiHIIEBI pe3yIbTaTh
peryasuiiHuX BIUTMBIB HA CHHYCOBHM PUTM CHMIIAaTHU-
HOTO 1 TapacuMNaTu4yHoro BiaainiB BereratuBHoi HC.
Busineno, 1o nokaszHuk R-R min cratucTuyHo J0CTOBIp-
HO (p < 0,05) BigpizasaBcs y 111 rpymi y mpobi 10 HaBaH-
Ta)KCHHS TOPIBHAHO 3 KOHTPOJIBHOIO IPYIO0 (HIKIUIA
Ha 9,69 %).

INokazuuk R-R max y mpo06i 1o HaBaHTa)keHHs OyB
HIDKYNM y XBopux Ha CUB Bcix Ipyn HOpiBHAHO 3 KOH-
TponbHOIO Tpymoto: | rpynu — Ha 9,11 %, p < 0,01;
11 —mna 12,87 %, p <0,001; 111 — Ha 28,82 %, p < 0,001
(puc. 1).
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Puc. 1. Tlokazuuk R-R max y npo6i 1o Ta micis HaBaHTa)KeHHS.

Piznurs nokasznukiB R-R max y oprocrarndmiii mpo6i
ITiCJISt HABAHTAKCHHST OYyJ1a JOCTOBIPHO HIYKUYOKO Y XBOPHX
Ha CUB I1 1 Il rpym mopiBHSIHO 3 KOHTPOJILHOIO IPYTIOI0
Ha 15,34 % (p < 0,05) Tana 30,67 % (p < 0,05) Bigmosia-
Ho (puc. 1).

IToxazank RRNN cratuctrano moctoBipHO (p < 0,05)
Biapizusiees y [ rpymi i yac oniHrOBaHHS 10 (HHKYHH
Ha 19,23 %) Ta micig HaBaHTaXXEHHS B OPTOCTATUYHOMY
tecTi (Hmx4nit Ha 12,97 %) NOpiBHSHO 3 KOHTPOJIBHOIO
IPyIIOLO.

Takox U1 OIIHIOBaHHS CUMIATUYHOTO, TApaCHMIIa-
THUYHOTO Ta HEHPOTyMOPaIbHOTO PIBHIB PEryJIALii y Bere-
TaTMBHOMY TOMCOCTA31 3arajloM peKOMEHJOBAHO MOKAa3HHUK
SDNN (standart deviation of the NN interval) — cran-
JAPTHUN 1HTCTPAIbHUI MOKA3HMK, SIKHH CTATHCTHYHO
JOCTOBIPHO BIJIPi3HSBCS y MALIIEHTIB yCiX TPYIT XBOPUX
Ha CUB nopiBHIHO 3 KOHTPOIBHOO Ipynoto (p < 0,001).

Piznuns nokasuukis SDNN Oysa HHXKYOI0 Y XBOPUX
Ha CUB ycix rpyn HOPiBHIHO 3 KOHTPOIHHOIO TPYTIOLO:
y npoOi 0 HaBaHTaXeHHs y XBopux | rpymu — Ha
45,10 %, 11 — na 53,02 %, 11l — Ha 69,63 %; B opTOCTa-
THYHII po0i micyst HaBaHTa)KeHHs y XBopuX | rpynu —Ha
37,10 %, 11 — na 44,86 %, 111 — Ha 68,10 % (puc. 2).
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Puc. 2. Tloxazauk SDNN y npo6i 710 Ta micisi HaBaHTaXKESHHSI.

3rigHo 31 crannapramMu Pobouoi rpynu €Bpomneicbko-
ro ToBapuCTBa Kapaionorii i [TiBHIYHOAMEPHKAHCHKOIO
TOBApPUCTBA KapAiOCTUMYJISMIT Ta eneKTpodizionorii as
XapaKTEepUCTUKH cTaHy napacumnarnaaoi HC pexomen-
JI0BaHO Takoxk mokasHuk RMSSD [2]. RMSSD (the square
root of the mean squared differences of successive NN
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interval) — MOKa3HUK CTAaHIAPTHOTO BIAXMICHHS CEPEaHIX
NN-iHTepBaJliB, AKUH OOUHUCIIOETHCS SIK KBaJApaTHUH
KOPIHb 13 CyMH KBaIpaTiB Pi3HUII BETHYNH ITOCIITOBHIX
map NN iHTepBaJiB Ta 3pOCTaHHS SKOTO CBLAYUTH IIPO
MOCHIICHHS BIUTUBY MapacuMnarinyHoi HC, ctatnetnaHo
JOCTOBIPHO BiJIPi3HABCS y MAII€HTIB YCiX IPYI XBOPUX
Ha CYB mOpiBHAHO 3 KOHTPOJIBHOIO IPYTIO0 Y TIP00i Oe3
HaBaHTakeHHs (p < 0,001) Ta B oprocTarnuHiii npooi
[icJisi HAaBaHTaXEHHs1. [0 HAaBaHTAXXCHHS 1IeH NOKA3HUK
OyB HKYMM MOPIBHSHO 3 TPYIOIO MPAKTUYHO 3J0POBUX
oci6 y marienTiB 1 rpynu Ha 56,95 %, 1l — Ha 61,97 %,
111 —na 78,68 %, micns HaBaHTaKEHHS B OPTOCTAaTHYHII
po0Oi BiH OyB HIKYKM y manieHTiB 1 rpynu — Ha 50,02
% (p <0,01), I —na 60,38 % (p <0,01), I1I — na 84,85
% (p <0,05) (puc. 3).
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Puc. 3. Tlokazank RMSSD y npo6i 110 Ta micist HaBaHTa)KEeHHSI.

PNN 50,0 % (percent of consecutive NN intervals with
difference more then 50 mc between) — moka3HUK, KU
BimoOparkae BiICOTOK TIOCTiTOBHUX iHTepBaiiB NN, pi3-
HHIIA MK SKAMH TiepeBuirye 50 Mc, Ta BUSHAYAETHCS
BIUIMBOM II€PEBAKHO MAPACUMIIATUYHOIO BiJIIiY BEre-
tatuBHOi HC. ITopiBHSHO 3 KOHTPOJIBHOIO IPYIOIO BiH
OyB HWK4MM y nauienTis [ rpynu a 90,89 % (p <0,001),
11 —na 87,04 % (p < 0,001), I11 —Ha 99,75 % (p < 0,01)
JI0 HaBaHTaXKCHHS. Y BCix Kiacax mokazHuk pNNS0 %,
ofiepyKaHMH 1] Yac HaBaHTaKEHHS, OyB 3HAYHO HU)KIUM,
HDK y I'Pyli OPaKTHYHO 3A0POBUX 0Ci0: y mauieHTiB |
rpynu — Ha 71,38 % (p < 0,001), II — ma 94,02 % (p <
0,001), IIT — ma 100,0 % (p < 0,001) (puc. 4).
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Puc. 4. Tlokaznuk pNN50 y npo6i 10 Ta micis HaBaHTaKESHHSL.
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Koediuient Bapiamii (CV % (procent of variation
cocfficient)), skuii BU3HAYA€THCS SIK CCPETHE KBAAPATHY-
He BIIXWIEHHS TMTHAMIYHOTO PSY, € OHUM 13 OCHOBHHX
niokasuukiB BCP, 1o oriHroe 6amanc Misk CHMITAaTHIHUMI,
napacuMIIaTHYHUMH Ta HEHPOTyMOpalIbHUMH BIUTHBAMHA
Ha opranizMm [3]. Moro 3HauenHs Gy/o CTaTHCTHYHO [0~
cToBipHO (p < 0,001) HIKYNM, y XBOPHX K 10, TaK i
ITiCIISt HABAHTAXKCHHS: Y narieHTiB | rpymu — va 43,76 %,
IT - 52,13 %, III — na 62,88 % Ta Ha 38,52 %, Il — Ha
45,66 %, 111 — na 63,45 % BiINOBIIHO TIOPIBHSIHO 3 KOH-
TPOJIBHOIO IPYIIOL0 (pHcC. 5).
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Puc. 5. Tloxazuuk CV y npo6i 10 Ta micist HaBaHTaKSHHS.

[HIIII TOKA3HUKY CTATUCTUYHO TOCTOBIPHO HE Biapi3-
HSUTHCST BiJl TOKa3HUKIB KOHTPOJIBHOT IPYIIH.

Tabruys 2

3HaueHHs MOKA3HUKIB 4YACOBOT0 aHaJi3y BapiadeabHOCTI
cepueBoOro pUTMY Mif 4ac 3amucy 10 HaBaHTAKeHHS
y Nani€HTIB i3 cCHCTeMHHM YePBOHHM BOBYAKOM

JocniaHi rpynu
No Kontpomns-
o | TOKBSHMK |y ey M | LM I‘\*fipy“a
m’ p
m, p m, p m, p
| R i e | 70686 | 686,13 | 608,60+ | 673,89
’ 1659 | 2431 | 3018 | 1286
> | R e | 88998 % | 853,13+ [ 697,00+ | 97918+
SMCI 5870 | 23,6700 | 35540 | 1922
80138+ | 784.87= | 657,60+ | 814,18+
3IRRNN,me | s | o171 | 34230 | 1688
2821+ | 2413+ | 1560+ | 5136+
4 |SDNN,we | o | popwe | pe0m | 233
1777+ | 1570+ | 880+ | 4128+
S |RMSSDme| ) fom |5 30m0 | 5 5pm 2,67
1,82+ | 259+ | 005+ | 1999+
6 |PNNSO.0% | o'gqem | 5w | oo5m | 249
356+ | 303+ | 235+ | 632+
0 s s ) B
TV % 015 | 0220 | 0250 | 027

Mpumitku: ° — p < 0,05 — 3a t-kpurepiem CThlOJCHTA TTOPiB-
HSHO 3 TOKa3HWKaMH B 0cCi0 koHTpombHOi Ipymu; ® — p < 0,01
— 3a t-xkputepieM CThIOJIEHTA MOPIBHSIHO 3 MOKA3HHUKAMHU B 0Ci0
KOHTpONBHOI Tpymnu; " — p < 0,001 — 3a t-kpurepiem CrbrofeHTa
MOPIBHSIHO 3 TIOKA3HUKAMK B 0Ci0 KOHTPOJIBHOT IPYIIH.
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Tabnuys 3

3HaueHHH NOKA3HUKIB YaCOBOI0 aHAJII3y Bapiade/IbHOCTI
cepueBOro puTMY Mic/Isi HABAHTAKEHHSI Y MALIEHTIB
i3 CHCTEMHHM YepPBOHHM BOBYAKOM

No Hocuinmi rpynu KouTposibHa
5 /1'1 [Tokaznuk L 1L, 111, rpymna
M+mp| Mtm,p |[Mtm,p| MEm,p
| R i ape | 36860+ | 55216+ | 526,80+ | 537.71
; 1645 | 2121 | 22,09 | 1149
> | RoR . | 790:63+ | 735,09+ | 602,00+ | 868.28 =
MClgq0 | 2130 | 290620 | 4022
661,53+ | 65548+ | 560,80+ | 644,10+
3 |RRNN.me | 4000 | 1998 | 2576° | 1131
2019+ | 2558+ | 1480+ | 4638+
4 |SDNN.me | Ty gm0 | 4w | 224w | o8
12,45 + 9,87 + 3,80 + 2491+
S |RMSSD,me | %530 | 34w | o070 423
001+ | 019+ | 000= | 3.18<
6 [PNNS00% | 3 | g7 | 0,00 0,60
439+ | 388+ | 261 | 714+
TV 026 | 021% | 020% | 041

Mpumitku: *—p < 0,05 —3a t-kpurepiem CThIOICHTA OPIBHSHO 3
MOKa3HUKAMH B 0Ci0 KOHTPOIIBHOT Ipyrn; ** —p < 0,01 —3a t-kpuTepiem
CrhIO[ICHTa HOPIBHSHO 3 MOKa3HUKAMH B OCIO KOHTPOJIBHOI IPYITH;
00 _ < 0,001 —3a t-kputepiem CTbIOICHTA OPIBHAHO 3 TTIOKA3HUKAMH
B 0C10 KOHTPOJIBHOT IPYIIH.

e oauH KPOK HANIOTO AOCIIKEHHS — OI[iHFOBAHHSI
cnekTpaibHux nokasuukis BCP, 1o 1ae 3Mory BusBuTH
MEepiOANYHI CKJIAZ0BI B KOJIMBAHHAX CEPLIEBOTO PUTMY i
BHM3HAYUTH KiJIbKICHUH BHECOK KOXKHOI'O BIIILTY BErera-
tuBHOT HC y Hioro aAnHaMiky, XapakTepu3youu CTPYKTY-
Py CHEKTpa B [iana3oHi BU3HAYCHUX YaCTOT, LII0 B3AEMO-
BUKJIIOYAIOTHCA, TOOTO BBAXAIOTHCS O17IbLI aJIEKBATHUMHU
JUTS OLliHIOBaHHS ToHyCy cuMmmnarngaoi HC i mapacum-
naru4yHoi HC 3a KopoTiuii iHTepBaj 4acy, HixK MOKa3-
HUKH 9aCOBOTO aHaIIi3y, Ta BU3HAYAIOTh [TEPEBAKAIOUNH
piBeHb perynsuii opranizmy (tadm. 4, 5).

TP (total power) — moka3zHUK 3araibHOI CTIEKTPATBEHOT
MOTYXKHOCTI, IKUH BigoOpaskae cyMapHy aKTHBHICThb
BETeTAaTHBHOIO BIUTUBY Ha CEPLEBUHA PUTM, MOPIBHSIHO
3 KOHTPOJBHOIO IPYNOI0 OyB CTATUCTUYHO JOCTOBIPHO
(p <0,001) HIXYKMM y TALIEHTIB yCixX IPym y Mpobi sSK
JI0, TAaK 1 TTicIIsl HABaHTAXKCHHS: Y MaIieHTiB [ rpymnm — Ha
70,04 %, 1T — na 82,82 %, III — na 87,84 % no Ta Ha
62,91 % y L rpymi, y Il —na 71,86 %, y Il —na 81,87 %
B OPTOCTATUYHIN NPOOi icys HaBaHTaXeHHs (puc. 6).
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Puc. 6. Tlokasuuk TP (total power) y npo6i g0 Ta micis
HaBaHTaKCHHSI.
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3aiiCHEHO TaKOX OUIBIL IeTaIbHY OLIHKY NOKa3HUKIB
CTPYKTYpH CHEKTpajbHOi noTyxHocTi. VLF (very low
frequency) — HOKa3HUK Ay’Ke HU3bKOYaCTOTHHX KOJIMBaHb,
KUl oka3ye niana3zoH konmBauas YCC, 3yMOBICHOTO
TYMOPaJIEHIMHU YHHHUKOM, Ta CTOCYETHCSI TPOLIECIB Tep-
MOpEIyJIALii, OyB HI)KYUM Yy MALIEHTIB YCIX IPYII HOPiBHS-
HO 3 KOHTPOJIbHOIO. Pi3HUIIS 1TOKAa3HUKIB Oyiia HUKUYOIO
y xBoprx Ha CUB mopiBHIHO 3 KOHTPOJIBHOKO IPYIOLO:
I rpynn — Ha 54,08 % (p < 0,001), II — Ha 66,81 % (p <
0,001), III — Ha 84,51 % (p < 0,01) BimmosigHo. Llcit
MOKA3HUK MiCIIsl HABAHTa)KEHHS TAKOXK CTATUCTUYHO JI0-
cToBipHO BifpizHsaBcs y mamieHTis 1, 111 111 rpym Bix koH-
TpospHOI — Ha 56,33 % (p < 0,001), 65,56 % (p <0,001)
Ta 75,36 % (p < 0,05) Bimnosigno (puc. 7).
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Puc. 7. llokazauk VLF (very low frequency)
y 1po0i 10 Ta HiciIsi HABAHTAXKEHHSI.

BuBuYeHHsI BIIMBY HEHPOTryMOpabHUX YMHHUKIB Ha
oprasi3M y BijicorkoBoMy BimHomierHi (VLF % — percent
of very low frequency) noxkasaino, o y narientis I, II i
III rpym 1eit moka3HUK OyB CTATHCTHYHO JTOCTOBIPHO
BunmM Ha 43,15 % (p < 0,001), 61,87 % (p < 0,001),
25,32 % BIMIOBIIHO MTOPIBHSAHO 3 KOHTPOIBHOIO IPYIIOLO.
VY namienTiB ycix rpyn nokasuuk VLF % mig dac 3anucy
BCP nicrst HaBaHTakeHHSI OyB JOCTOBIPHO BUILIM IOPIBHS-
HO 3 KOHTpOJIbHOTO Tpymnoto: y [ rpymi —Ha 41,28 % (p <
0,001), IT — na 45,87 % (p < 0,001), III — Ha 51,85 %
(» <0,01) (puc. 8).
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Puc. 8. Tloxazauk VLF y npo6i 10 Ta micis HaBaHTaKeHHS.

LF (low frequency) — moka3HUK HU3bKOYACTOTHUX
KOJIMBaHb, NOTYKHICTb SIKOTO 3aJICKHUTh BiJi aKTUBHOCTI
MeXaHi3My MiATpUMaHHS Oapopediekcy Ta BIUIHBY
cavmarraaoi HC, 1110 TiepeBaskae, OyB TOCTOBIPHO MCHITTM
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MOPIBHSHO 3 IPYIOI0 MPAKTUYHO 3J0POBHUX BOJIOHTEPIB!
y L rpyni — Ha 72,55 % (p < 0,001), II — na 84,36 % (p <
0,001), I1I — ma 86,65 % (p < 0,01). Ilix gac peecrparii
ITiCITs HaBaHTaKCHHS 3Ha4eHHs LF Takox 0yi1o 10¢ToBIp-
HO HIK4uM (p < 0,001) y mauienTis i3 CUB nopiBHSAHO 3
KOHTPOJBHOIO Ipymoto: y I rpymi —na 72,8 %, Il —na 79,67
%, II1—1a 90,82 % (pwuc. 9). binbin neranpHe OMiHIOBAHHS
HM3BKOYACTOTHHX KOJIMBAHB y CTPYKTYPI 3araIbHOTO CIICKTpa
(LF % — percent of low frequency) rnokasaiio TeHICHILIiO
710 3HWYKCHHSI TIOPIBHSHO 3 IPYIIO0 IPAKTHYHO 37I0POBHX
oci6: y I rpymi — na 14,12 % (p < 0,05), Il — Ha 26,67 %
(p<0,01); y LI rpymi moka3zHuKH Oy BHITMMH MOPiBHS-
HO 3 KOHTPOJIBHOIO Ipymoro Ha 2,19 %, ane He cTaTuyHO
JIOCTOBIPHO. Y BCIX KJlacax e MOKa3HUK IICIs HaBaH-
Ta)KCHHS OyB CTaTUCTUYHO OCTOBipHO (p < 0,001) Hux-
YHM TTOPIBHSHO 3 TPYTIOI0 IPAKTHYHO 37I0POBHX JOOPOBOITH-
miB: y I rpymi —ua 33,19 %, Il —1a 32,33 %, [l —Ha 57,0 %.
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Puc. 9. Tlokazuuk LF y npo6i 710 Ta miciist HaBaHTa)KCHHSI.

HF (high frequency) — moka3sHHK BUCOKOYACTOTHHUX KO-
JIMBaHb, aCOIIMOBAHUX i3 (pa3aMM TUXaHHS W AaKTUBHICTIO
MapacuMIIaTUYHOTO BTy BereratnBHOi HC, OyB HIDKUMiA
y NALIEHTIB YCIX IPYI TIOPIBHSHO 3 KOHTPOJILHOO IPYIIOLO:
1 —na 82,33 % (p < 0,001), Il — na 84,12 % (p < 0,001),
1T—1a 93,19 % (p <0,01). Moro 3Ha4eHHs miciisi HABaHTa-
JKEHHSI B OPTOCTaTUYHOMY TECTi OYJIO CTATUCTAYHO JIOCTOBIP-
HO (p < 0,01) HIWKYMM, HDK Y TPy OPAKTUYHO 300POBUX
noOposoineiB: y I rpymi — Ha 72,96 %, 11 — na 84,79 %,
1T — Ha 75,66 % (puc. 10). BijcoTkoBe 3HAYCHHS BUCOKO-
YaCTOTHUX KOJTMBAHb Y 3araiibHiit otyskrocti (HF %—percent
of high frequency) Oyi0 TOCTOBIpHO HIDKYMM Y TIAIIIEHTIB
YCIX IPYII MOPIBHSHO 3 KOHTPOJILHOIO IPYIIOIO JIILE B ITPo0i
0e3 HaBaHTakeHHS: ¥ [ — Ha 39,97 % (p < 0,001), I — Ha
50,41 % (p <0,001), Il —na 34,77 % (p < 0,05) (puc. 11).
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Puc. 10. Iloxaznuk HF (high frequency) y npo6i 1o Ta micist
HaBAHTAXKCHHSL.
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Puc. 11. Tlokazaux HF y mpo6i 10 HaBaHTaKeHHS.

IIpo cniBBigHOMmICHHs 200 OajlaHC CUMIIATUYHUX 1 Ma-
paACUMITaTUYHHX BIUIMBIB HA PHTM CEpIIS CBITYUTH CHM-
naro-Barajibhuii inaekc (LF/HF), skuii craructudso 10-
CTOBIPHO BiJ[Pi3HSBCS JIUIIIE Y XBOPHX JIO HABAHTAXKCHHSI:
OyB BummM y I rpymi Ha 97,79 % (p < 0,001), y Il — na
232,35% (p<0,01), Il —na 195,58 % (p < 0,05) (puc. 12).
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Puc. 12. Tlokaszuuk cummnaro-aransnoro iagexcy (LF/HF)
y po06i 10 HaBaHTaKEHHSI.

Tabnuys 4

3HaveHHS MOKA3HUKIB CMEKTPAJILHOTO aHAI3Yy BapiadeabHOCTI
cepLeBOro PUTMY IIiJl Yac 3aMuCy /10 HABAHTAKEHHSI
Y HaLi€HTIB i3 CHCTEMHHM YePBOHHM BOBYAKOM,
nofiaeHux 3a nokasuukom TP y npo0i 1o HaBaHTaKkeHHS

X Jocninni rpynu Kont-
o OJNBHA
o | Tokassm | Ma | oM+ | LM+ prpyna
m, p m, p m, p M + m, p
1 2 3 4 5 6
ety | 966,77+ | 55425+ | 3922+ | 322643+
’ T 73,0400 | 64,7800 | 68,05 | 271,24
5 [VLEmey [ 55004+ [ 397,55+ | 1856+ | 197,88+
I 562500 | 49.04%0 | 33430 | 12177
5444+ | 6156+ | 47.66+ | 38.02+
0 5 5 5 5
3 | VLE % 2360 | 30500 | 2500 1.98
28651+ | 16325+ | 13932+ | 1043.63 +
2 ) > > )
4 |LEme/Tu | 5 s | 25030 | 4450 | 10757
2779+ | 2373+ | 3307+ | 3236+
0 5 > 5 s
> |LE % 1640 | 2320 848 17
[ 17404= | 15637+ | 67,02+ | 98485+
6 |HE Me/TI | ) S300 | 53170 | 18,199 | 10827
17.78< | 1469« | 1932+ | 2962+
0 5 5 s 5
7 [HE % 18 | 250 | 6920 187




OpurigaabHi JOCTiTKEeHHA

Baxinuennus maon. 4

Baxinuenns maon. 5

1 2 3 4 5 6 1 2 3 4 5 6
g |LFnorm, | 6361+ | 6511+ | 61,52+ | 52,80+ 6 |HE weyry | 137:54% | 77.36= | 123,78+ | 508,59+
nu 2,59% 4,28% 14,86 2,37 MO 96500 | 18,500 | 61,81 143,50
9 HF norm, 36,39 + 34,88 + 38,47 + 47,20 + 7 | °F % 11,61+ 9,32+ 17,98 + 13,68 +
nu 2,59% 4,28% 14,87 2,57 70 1,62 2,03 6,41 1,86
10 | LE/HF 2,69 + 4,52+ 4,02+ 1,36 + g |LF norm, 7448+ | 7794+ | 5934+ | 78,10+
0,35%0 1,0% 1,95% 0,13 n.u 2,21 2,96 11,98% 2,21
o |HF norm, 2552+ | 22,06+ | 40,67+ | 21,90+
Mpumirku: ° — p < 0,05 — 3a t-kputepiem CrbroneHTa n.u 2,21 2,96 11,98 2,21
MOPIBHAHO 3 MMOKA3HUKAaMH B 0¢i6 koHTponbHOI Ipynu; * — p < 0,01
— 3a t-kputepieM CThIOJCHTA MOPIBHIHO 3 TMOKa3HHKaMH B 0Ci0 10 | LF/HF 4(’)42; j:7f211 6 35;‘;: 5(’)7727i
KOHTpOIIbHOI Tpynu; “ — p < 0,001 — 3a t-kpurepiem CrbioieHTa i i i i

MOPIBHSHO 3 TIOKa3HUKAMH B 0Ci0 KOHTPOJIBHOT IPYITH.

Mpumitkn: ° — p < 0,05 —3a t-kpurepiem CTbIOICHTa TOPIBHSIHO 3
MOKa3HUKaMH B 0¢i0 KOHTPObHOT Ipynu; ** —p < 0,01 —3a t-kpurepiem
CTbIO/IeHTa MTOPIBHSIHO 3 MOKa3HUKAMH B OCi0 KOHTPOIILHOT IPyIIH;
00— p < 0,001 — 3a t-xpurepiem CTBIOACHTa MOPIBHIHO 3
MOKa3HUKAMH B 0C10 KOHTPOJILHOT IPYIIH.

Tabruys 5
3HauYeHHS MOKA3HUKIB CNIEKTPAJIBLHOI0 aHAJI3Y
Bapia0eJIbHOCTI cepUEeBOro pUTMY
B OPTOCTATHYHIN MPo0i mic/ HABAHTAKEHHS
Y HaHi€HTIB i3 CHCTEMHHM YepPBOHHM BOBYAKOM

Jlocsinmi rpymnu Kon- BucHoBkn. Takum UMHOM, CTaH PereraTnBHvo’f HepBOqu
Ne | okasmu LM< IMe | e | POmH CHCTCMH y XBOPHX Ha CHCTCMHHIi YCPBOHMI BOBUYAK i3
3/n m, p m, p m, p Mrliy“a PI3HHM CTyIIEHEM AKTHBHOCT] XapaKTePH3yEThCs 3HIKCHHSIM
I 2 3 n 5 6m £ cymapHOI aKTHBHOCTI BereTaTHBHOIO BILTHBY HA CEPIEBHil
- 1061.04= | 805.08< | 521.60= | 2861.00<| PHTM H€PE3 SHIDKEHHS CHMNATHHUX | APACHMIIATHHAIX
s Mc/T'n 96,87 | 93,039 | 159,64%° | 308,27 BIUIMBIB, @ TAKOX I'yMOpaJbHOro KomrnoHeHra. [l gyac
5 [VLE 512,62+ | 40435+ | 28920« | 1173,03+| QHAI3Y PI3HUX JIAHOK BEIETATHBHOTO BILIUBY BUABJICHO,
McHTHT 35,790 | 45290 | 6559 161,76 11O Ha OCHOBI 3HIKEHOT 3arallbHOT CIEKTPaIIbHOT TOTYKHOCTI
0 58,28+ | 60,17+ | 62,64+ | 41,25+ CIIOCTEPIraeThCcsl TucOanaHc BEreTaTHBHOI HEPBOBOI
3 | VLE % 2,9100 3,78000 7,36% 2.35 CHCTEMU 3a ITEpEeBaKaHHs CUMITATUIHOI HEPBOBOI CHCTE-
4 |LF 321,02+ | 329,89+ | 108,36+ | 1180,06+ | MH, y MAII€HTIB yCiX TPHOX IPYTI, OCOOIMBO BHPAKECHUI

mc?/T 35,06 | 31,16" | 42,58 99,06 y 1po0i JI0 HaBaHTaXKCHHS.

30,11 + 30,5 + 19,38+ | 45,07+
0 ) ] 9 )
5 |LE% 201 | 2097w | 276 | 183
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XapakTepucTuKa CTaHy BeIeTaTUBHOI HEPBOBOI CHCTEMU
Y XBOpHX HA CHCTEMHHI YePBOHUI1 BOBYAK i3 Pi3HUM CTylleHeM aKTHBHOCTI
32 MOKA3HUKAMU J0CJIi/>KEeHHs1 BapiadeIbHOCTI cepueBoro puTMy

V. O. AdbparamoBu4

HaBeneHo xapakTepHUCTHUKY CTaHy BEI'€TaTUBHOI HEPBOBOI CUCTEMH y XBOPUX HA CUCTEMHHUU UEPBOHUI BOBUAK
13 PI3HUM CTYIECHEM aKTHBHOCTI 3aXBOPIOBAHHS 32 MIOKA3HUKAMH BapiadesibHOCTI ceplieBoro purMy. O0cTexeHo 83
namieHTiB. CTaH BereTaTMBHOT HEPBOBOI CHCTEMH y XBOPHX HA CHCTEMHUI YepBOHUIT BOBYAK 13 PI3HUM CTYIICHEM
AKTHBHOCTI XapaKTePH3Y€EThCS 3HIKCHHSIM CyMapHOi aKTHBHOCTI BETCTATUBHOTO BIUTUBY Ha CEPLECBUIA PUTM Yepe3
3HIDKEHHS] CUMITATHYHHX 1 MApacCHMIIaTHYHUX BIUIMBIB, & TAKOXK T'yMOPaJIbHOTO KOMIIOHEHTa. BusiBIeHO, 110 Ha
OCHOBI 3HI)KCHOI 3arajIbHOI CIIEKTPAILHOT IIOTY)KHOCTI CIIOCTEPIraeThCs TUCOaTaHC BEIeTaTUBHOI HEPBOBOI CHCTEMHU
3a epeBayKaHHsI CHMIIATUYHOI HEPBOBOT CUCTEMH Y MAIIEHTIB YCIX TPhOX I'PYI, 0COONNBO BUPaKEHUH y Mpodi 10
HaBaHTAKCHHSL.

Kurouogi cioBa: cucteMHui 4epBOHMIT BOBUAK, BapiaOesbHICTh CEPLIEBOIO PUTMY, BEI€TaTHBHA HEPBOBA CUCTEMA.

Characteristics of the Autonomic Nervous System State in Patients with Systemic
Lupus Erythematosus with the Different Activity Degree According to the Indices
of Heart Rate Variability

U. Abrahamovych

The aim of the study was to describe the autonomic nervous system state in the patients with systemic lupus
erythematosus with the different activity degree of the disease according to the heart rate variability indices. The
study involved 83 patients. It was concluded, that the autonomic nervous system state in the patients with systemic
lupus erythematosus with the different activity degree is characterized by the decreased total activity of the autonomic
effects on heart rate by reducing the sympathetic and parasympathetic influences, as well as humoral component.
When analyzing the various sections of the autonomic influence, it was found, that on the basis of reduced total
spectral power the imbalance of the autonomic nervous system with the dominance of the sympathetic nervous
system is observed in patients of all three groups. It is especially expressed in the probe before the physical activity.

Keywords: systemic lupus erythematosus, heart rate variability, autonomic nervous system.
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