MEOWYHA IHOOPMATHUKA
TA IHXEHEPIA

YOK 378.147:615
DOI: http://dx.doi.org/10.11603/mie.1996-1960.2017.2.7888

3ACTOCYBAHHSA KOPENAUIAHOIO NOPTPETY B AU®EPEHLINHIN
AIATHOCTULI 3AXBOPIOBAHb CEPLIEBO-CYAUHHOI, NEFEHEBOI
TA HEPBOBOI CUCTEM

0. B. BakyneHko, J1. O. BakyneHko, H. O. KpaBeub,
0. B. KytakoBa', A. C. CBepcrTiok, B. B. feciB?

JBH3 «TepHoninbcbKkuli depxasHul medu4yHul yHieepcumem
imeHi I. A. Nopbayescbkozo MO3 YkpaiHu»
7Korv1yHaana ycmaHosea «L{eHmpanbHa palioHHa fikapHs» XKumomupcbKoi palioHHOT padu
2TepHoninbcbKuii HayioHanbHUl mexHiyHull yHisepcumem im. 1. [lymntos
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An algorithm for constructing a correlation portrait of adaptation mechanisms of disease course during medical research
is described in the article. The correlation portrait of the arterial oscillograms and electrocardiograms measurements for
cardiovascular, pulmonary diseases, cerebral circulation disorders, and degenerative disc disease of the cervical spine

and in healthy subjects is presented.
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OnucaH anropntTMm nocCcTpoeHUAaA KoppenAaAuuoHHOro nopTtpeta aganTauyuoOHHbIX MexXaHU3MOB Te4YeHud 3aboneBaHui

npn nposegeHnn MeguunHCKuUX nccregoBaHunm.

lMpencrtaBneH KOpPpPEnsUMOHHBIN MOPTPET MoKasaTtenen usMepeHun

apTtepuanbHbIX ocumnnorpamMm un anekTpokapanorpamm npu cepaeyvyHo-CcoCyaucCTbIX, NEerovHbIX 3aboneBaHunsx, Hapyuwe-
HUAX MO3roBoro Kposooﬁpau.l,eva, OoCTeoxoHapose LWEeWHOro oTaena No3BOHOYHUKA U Yy 340pOBbIX K.

KnoueBble cnoBa: KOppensiuMOHHbIN NOpTpeT, apTepuanbHasa ocuunnorpadpusa, IKI.

Beryn. Y pi3zHux o6nactsix Mmeauiuuu, 0iojorii, op-
raHizaiii OXOpOHH 3JJ0POB'sl, COLIANbHO-TITEHIYHUX 1
KIJIIHIYHUX JIOCIIPKEHHSIX TPOBOJUTHCS CTATUCTUYHUIN
aHaji3 3B'sI3KiB, BUBYCHHS 3aKOHOMIpHOCTEH 1 hakTo-
piB, 110 Ha HUX BIUIMBAIOTh. ICHYIOTH JIBA BUIHU IPOSIBY
KIJbKICHMX B3a€MO3B'SI3KiB MK O3HAKaMH (SIBUILAMH,
¢dakTopamu) - QyHkKuioHanbHi i kopeysuiini. [Ipu
(YHKI[IOHATBHUX 3aJIEKHOCTIX KOXKHOMY 3HAYCHHIO
onHi€l 3MIHHOI BEJIMYUHHU BiAIIOBIZAE ONHE LIJIKOM
BH3HAYEHE 3HAYEHHS 1HIIOI 3MiHHOI. Taki 3amexHO0CTI
CIIOCTEpIraroThesi B MaremaTuli U ¢izuii. Pi3Hi BU-
MipIOBallbHI PUJIaAU 3aCHOBaHI Ha (YyHKIIIOHAIbHIN
3aJIe)KHOCTI, HAMPUKJIIAI, BUCOTA PTYTHOTO CTOBITYHKA
Jla€ OJHO3HAYHY BIJIMOBIIAb PO TEMIEPaTypy.

Kopensuiiiai 3B'3KHU - 1€ Ti, IpH SIKMX 3MiHI 3Ha-
YyeHHsA OJHiel 3MiHHOI BiJIOBizae 3MiHA 3HAYEHHSA
iHmoi 3MiHHO1. JlocnixKyBaH1 MPOIECH MOXKYTh MAaTH
pi3HUI XapaKTep 3MiHH, 4acTO BOHH BIAPI3HSIOTHCS
Bij niHiMHUX. [l BU3HAYEHHS JiHIHOTO CTyNEHS
B32€MO3B'SI3KY MiX MOKa3HHKaMH BHKOPHCTOBYIOTh
Merox [lipcona [4], 3a sKUM PO3pPaxoOBYIOTh KOedilli-
€HT KopeJsinii. ¥ niid poOOTi 3apONOHOBAHO MMiAXi]
JUIsL OI[IHKH JIIHIMHUX B32€MO3B'S3KIB MIX JTOCIIKY-
BaHMMH MOKa3HUKAMH, MO0 IHIIUX — II€ MpeaMeT
HAaCTYMHHUX JOCIIJKEHb.

Hanpuknan, npu miaiomi no cxoaax, 3a3Bu4ai, ao-
CTaTHBO CKOPOTIMBOI QyHKIT M's131B Hir. [Ipu BTOMI B
MOXHUIIOMY Billi BXX€ BUHHKAE MOTpeda y BUKOPUCTAHHI
MepwI, MUK, TOIIO. Ile Bkasye, 110 1151 BUKOHAHHS
oJ/iHi€T 3aa4l Moke OyTH 3ajisiHa pi3HA KIIBKICTh Me-
XaH13MiB. J[0 KOKHOI0 HOBOT'O SIBHIIA, IATOJIOTIYHOIO
CTaHy OpTaHi3M JIOJWHU aZanTyEThCS MOKIHBUM

JUIE HOT'O YMHOM, 3aJil0K04M HeoOXiqHi (MOXIUBI)
IS boTo MexaHizmu. Came OLIHKY BEJIUYUHU Ta Ha-
MPaBJIEHOCTI MOKA3HUKIB, SIKI 3MIHIOIOTHCS Y BIINOBIJb
Ha HAaBaHTA)XXEHHs (BHYTPIIIHE YX 30BHIIIHE), BU3HA-
yae koedinienT kopessnii. Kopensuiiinuii 3B's130K
BU3HAYAETHCS JUJIS BCI€T CYKYIHOCTI CIOCTEPEKEHb:
BUSIBIICHHS B3aeMozii dakrtopis [1].

Ciig migKpecinuTH, MO0 BU3HAYCHHS HAasBHOCTI
3B'SI3Ky MIXK siBUIIaMU 1 pakTOpamMu € crupaBoro (axis-
uiB. CTaTuCTHKA JIMIlIe BUMIPIOE Ll 3B's30K.

[Ipu npoBenenHi (pyHIaMEHTAIbHUX OCIIIKEHb
nepebiry 3aXBOpPIOBaHHS YW peabiimiTamifiHOTO mpo-
LeCy BaXJHMBO 0a4UTHU TaK 3BaHUH KOpENAliHHUN
noptpeT. ToOTO BU3HAYUTHU BILIUB (Y4acTh) KOXKHOTO
NokasHuka y mpoueci aganrtanii. Hamu po3pobieno
alNropuT™M MoOyJOBH KOPEJSALIHHOTO MOPTPETy Ha
OCHOBI aHaii3y aprepianbHoi ociunorpamu (AO) [2].

MeTta gocaigKeHHsI: HA OCHOBI ICHYIOYHX IiJIXO[iB
[2] BuBYEHHS B3a€MO3B'A3KiB peakiliii IpU Pi3HUX
MaTOJNOTIYHUX CTaHaX 3alpPONOHYBAaTH MiAXiJ 10
noOyI0BU KOPEJSALIHHOTO MOPTpPeTy ajamnTaumidHux
MexaHi3MiB (IIATOJIOT1YHOTO MPOIIECy) Y BiANOBIAb Ha
BHYTpIIIHIN a00 30BHINIHINA MOAPa3HUK.

Marepianau Ta metoau nocaigkennsa. O0cTexeHO
720 oci6 4donoBiuoi Ta xiHo4oi crari Bikom 18-87
pOKiB, O€3 ckapr Ha CTaH 3JI0POB's Ta 3 PI3HUMHU Ma-
TOJOTIYHUMHU cTaHaMu (14 HO30JOTIYHHUX OJIMHHIIb).
BumipioBanHs npoBOgMJIM Ha Kadeapl MequuHOT
iHpopMaTuKu TepHOMIILCHKOTO AEPIKABHOTO MEIMY-
Horo yHiBepcurery (TAMY) imeni 1. . Topbaues-
ChbKOTO, B caHaropii-npodinakropii TepHONiIbCHKOTO
HaIIOHAJIBHOTO NEJaroriyHoro YHIBEpCHTETY IMeHi
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B. I'naroka, Ha kniHiuHUX Oa3zax M. TepHomouns Ta
M. Xutomupa B 2012-2017 pokax. J{yus mopiBHIAIBHO-
ro a”allizy BUKOPUCTAaHO BiIKpuUTy 0a3y OiocHrHaiiB
physionet.org. OcuunorpaMu peecTpyBajlu B CTaHl
CTNOKOI0 (B MOJOKEHHI CHASYH Ta JIe)Ka4Hu), Ha MpaBid
Ta JiBid pyui Ta npu pi3HUX (Pi3MYHUX, TEPMIUYHUX Ta
MYJbTUMEIHHUX BIUIUBaX (28 BUIIB).
BumiproBaHHS apTepiaJbHOTO THUCKY 3 MOJAJBIIO
peectpaniero AO npoBeseHO 3a JONOMOT 00 €JIeKTPOH-
HOro BuMiproBaua Tucky BAT41-2 Ha niBoMy Ta mpa-
BoMmy rmiedi. @opmyBanHs Ta 3anuc AO BigOyBanucs
B aBTOMAaTHYHOMY PEXHUMIi, CHHXPOHHO 3 HarHITaHHSAM
MOBITPS B MAHXKETY 1 peeCTpalli€o BiANOBIAI apTepii Ha
CTUCKAHHSA NPOTATOM YChOTO Mepioay KoMmmpecii 3 mo-
NalbIIUM 3aCTOCYBaHHSIM METOIiB MOP(}OIOTIYHOrO,
4acoBOTO, CIEKTpailbHOro ananidy [2]. [IBa ocTaHHI
MPOBOJUIUCH BIATIOBITHO O METOIB, 1[0 BUKOPUCTO-
BYIOTh IIPH aHalli3i BapiabeNbHOCTI CEPLIEBOTO PUTMY.
AmHani3 OioCHTrHANIiB 3 MOJAJBIIUM PO3PAXyHKOM
MOKa3HUKIB Ta CTATUCTHYHUM aHaJIi30M HPOBOIUIH
3a JONOMOT 00 PO3pOOJIEHOr0 aBTOPaMU HPOTPAMHOIO
cepenopuina «OscEcgReoPuls», B skoMy moaaTKkoBO
0 TMPUHHITHX METOLIB YaCOBOTO Ta CIEKTPalbHOTO
ananizy RR-iHTepBalliB peanizoBaHO CHEKTpalbHUN
a”ani3 3a neperBopeHHsIM DPyp'e ta ['inpbepra - Xy-
anra camoro curHany mis AO 413 nmoka3HUKiB, a s
enektpokapaiorpamu (EKT) - 132. Mix 3rpynoBa-
HUMHU 32 MATOJOTiIMH 1 PI3HUMU HaBaHTaXXECHHSAMH
MOKa3HUKAMHM BHU3HA4YaBCs KOepilieHT Kopensuii.
OOpaHi 3HaYECHHS KOpeNsuii miggaBanucs Kiactep-
HOMY aHai3zy (Meton k-cepeanix) [3], ne rpynyBaluch
po3paxoBaHi 3HaYeHHs kKopensanii. Kopensatu rpynysa-
JIX OKPEeMO BCEpPEIHMHI OJIHOTO €KCIEPHUMEHTY Ta MiXx

X Y
Centroid 1 0,9 0,9
Centroid 2 -0,9 -0,9
Centroid 3 -0,9 0,9
Centroid 4 0,9 -0,9
Centroid 5 0,7 0,7
Centroid 6 -0,7 -0,7
Centroid 7 -0,7 0,7
Centroid 8 0,7 -0,7
Centroid 9 0,3 0,3
Centroid 10 -0,3 -0,3
Centroid 11 -0,3 0,3
Centroid 12 0,3 -0,3

Puc. 1.
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yciMa MOKa3HUKaMHU 10 Ta MicJis €KCIEepUMEeHTy B 12
KJacTepiB i3 HACTYIHUMHU KOOPJAMHATAMHU LEHTPOINiB
(puc. 1).

3rpynoBaHi B kiactepu kopeasaTu (puc. 1) copry-
Baju 3a TaKMMH KPUTEPiSIMH — CKJIAaJZOBUMHU KOpe-
JSIMIHHOTO TOPTPETY:
1. VY mpoBeneHUX eKCIEpUMEHTAX 3HaueHHs Kope-
NI B KiacTepi He BUXOJIMIIM 32 MEXi OJHOTO
KjacTepa, OyJM HEYyTJHUBI 10 NIFOYUX YHHHHUKIB.
B excnmepuMeHTi 3HaYeHHs KiacTepa OyJo
VHIKaJlIbHUM (crneuupiyHuM) camMe J0 IMEBHOTO
YUHHHUKA 3 YChOIO MEpeNiky HPOBEAEHUX EKC-
MEPUMECHTIB.
[Ipu BUBYEHHI NEBHUX BUJIB BIUIMBY BUBYAIH
CNIJIbHI Ta YHIKaJIbHI KOPEJSATH HA PI3HUX eTanax
JOCHIIKEHHS.
KinpkicTh 3HaYyMIUX KOPEJNSAT JO Ta MIiCHs €KC-
MEpUMEHTY.
KinpkicTh Ta Bara nmoka3HHUKIB B KOpEJISALiHHOMY
MOPTPETI.
KinbkicTh KOpensaT 3 nNpsMoi Ta 00epHEHOI 3a-
JIeXKHICTIO.
KinbkicTh KOpENsT 3 KOXHOTO PiBHSA peryismii
HEPBOBOI CHCTEMH.
Ski piBHI perynsiii HepBOBOi CHCTEMH KOpPEJIO-
oTh Ta sk yacto (ULF, VLF, LF, HF).
YactoTa Ta KUJIBKICTh 3ally4€HUX B aJamnTaliiHi
NnpolecHu NMOKa3HUKiIB dacToTor Oinpme 0,4 I
(moB'si3aHUX 13 MO3KOBOIO AiSJIBHICTIO) 3a mepe-
TBOpeHHsIM Dyp'e Tta ['inbbepra - Xyanra.
10. YacrtoTa Ta KiJbKiCTh KOPEIAT MOKA3HUKIB, PO3-
pPaxoBaHUX 3a MO3UTUBHUMHU Ta HETaTUBHUMH
eKCTpEeMyMaMHu.

Centroids (12)
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Posnoain neHTpoiniB Mo KiaacTepax BiANOBiAHO 10 MeToay k-cepemHix
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Tabauys 1
CkJaagoBa KopeasiniliHOro moprpery
JesIKHX CTaHiB
3n10poBi 11110).¢ Tueyaer, MocrincyabT KC
rocrpa ¢aza

J0JaTHI n |pomarHi n | gomarHi n |pomarHi n |pomarHi n
VLF 3 |VLF 3 |VLF 3 |VLF 3 |HF 4
VLF-int p 3 |Alpha 3 | Alpha 3 |VLF .int p 3 |VLF 3
IVR-pos 2 |VLF .int p 3 |VLF int p 3 |IVR-p 2 | Alpha 3
HVR-ind-p 1 |[IVR-p 2 |[IVR-p 2 |HF 2 |VLF int p 3
HVR-ind-n 1 |HF 2 |[IVR-n 2 |HVR-ind-p 1 |IVR-p 2
SI pos 1 |Beta 2 |HF 2 |HVR-ind-n 1 |% HF 2
L1 pos 1 |HFx25 2 | % HF 2 |SIp 1 | % Alpha 2
Delta 1 |HFx25 2 | % Alpha 2 |[L1 p 1 |Beta 2
Teta 1 |HVR-p 1 |Beta 2 |Delta 1 | % Beta 2
Alpha 1 |HVR-n 1 | % Beta 2 | Total 1 |HFx25 2
Total 1 | SI pos 1 |HFx25 2 |power 25 1 | % HFx25 2
Power-25 1 |[L1 pos 1 | % HFx25 2 | Total pow 1 |HFx25 2
Total pow 1 |Delta 1 |HFx25 2 |HF int p 1 |HVR-ind-p 1
Delta_int_p 1 |Teta 1 |HVR-ind-p 1 |HF per int p 1 |HVR-ind-n 1
power int_p 1 | % Alpha 1 |HVR-ind-n 1 |Delta int p 1 |SIp 1
Total int p 1 | % Beta 1 |SIp 1 |powe5 int p 1 |L1p 1
Total 1 |L1 p 1 |Total int p 1 |Delta 1
Power-25 1 [SI n 1 Teta 1
Total pow 1 |L1 n 1 Total 1
Delta_int p 1 | Delta 1 power25 1
power 25 int p | 1 |Teta 1 Total pow 1
Total int p 1 | Total 1 HF int p 1
power 25 1 HF per_int p 1
Total pow 1 Delta_int p 1
Delta_int p 1 power25 int p 1
power25 int p 1 Total pow-int p| 1

Total nt p 1
Bix'eMHI n Bia'€MHI n |Big'eMHI n |Big'eMHI n
RR-neg-mean 2 % Delta 3 |RR-n-mean 2 | % Delta 3
Delta 1 RR-n-mean 2 | Delta 1 |RR-neg-mean 2
% Delta 1 % HF 1 | Total 1 | % HF 1
% Alpha 1 Delta 1 Delta 1
Total 1 % Alpha 1 % Alpha 1
% Beta 1 % Beta 1
% HFx25 1 % HFx25 1
Total 1 Total 1

MpumiTka. OK/BK — BigHOWEHHA OAaTHMX KOPEnAT 4O Bif'€MHUX KopenaTt
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11. YacToTa Ta KiIbKICTh KOPEIAT MiK MOKa3HUKAMH
4aCOBOI0 Ta CIEKTPATIbHOTO aHaJi3y.

12 Kopensuiina ocobnuBicTh aganTamii 3a ¢a3or0
KoMmIpecii mieua.

13. flxa ckiiagoBa CHEKTPY KOPEIIOE 3 IHUPIIUM 3a
nianazonom crektpom (npukia. VLF (0,015-0,04
I'n)-Delta (0-0,4 T'm)).

14. KinpkicTh, piBHI Ta SKOCTi PeryJsTOPHUX MeXa-
Hi3MiB, 3aJly4€HHUX B ajanrtanit (CyMapHui epext
perynsnii, QyHKIis aBTOMaTU3My, BeTreTaTUBHHUHI
OanaHc, CTIMKICTh peryJsiii, akTUBHICTh ceplie-
BO-CYJUHHOTO MiJIKOPKOBOT'O HEPBOBOTO LIEHTPY).

Pe3ynbTaTu AOCHigkeHHS Ta iX 00roBOpeHHS.
JI71s HaOYHOCTI 3aMpPONOHOBAHO 3aCTOCYBaHHS I[OTO
aNTOPUTMYy INPH aHaNi3l aganTaliiHUX MEXaHi3MiB
IpU HACTYIMHHUX MNATOJIOTIYHUX CTaHAX Ta y 3[0POBUX
nronei (moxkazHuku AO ta EKT'): 310poBi B MOJIOKEHHI
cuasuu, imemiyHa xBopoba cepus (IXC), arepockie-
po3 (AC), aprepianbHa rinepren3is [ crynens (AI-1),
ekctpacucroinis (EC), rineproniuna xBopoba II cra-
nii, kapuaiockiepos (KC), mopyuieHHs puTMy cepud,
noctindaptHuii kapaiockiepos (IIIKC), nykposwuii
niaber (IIM1), crenokapais (CK), cteHOoKapAis HANpyTru
(CKH), nmopymenHs ¢yHKIil MpOBiQHOCTI cepus, Xpo-
HiYHEe OOCTpYKTHBHE 3axBoploBaHHs JereHb (XO3JI),
muiiauii ocreoxonapo3 (IOX). B taba. 1 mokazano
CKJIaJIOB1 KOPENALIHOTO NOPTPETY NEeAKUX CTaHiB (Ha3-
BU MOKA3HMUKIB, YaCTOTa iX MOABH, JOJATHI Ta BiJ'eMHI
KopensaTH). Po3risgany KOpeisTH, IO 3HAXOIUIUCH
B inTepBaiui Big 0,9 no 1 ta Big -0,9 no -1 (3Hauymi).

Came myis XBOpPUX Ha iHQApKT Miokapaa BHUSBHUIH
NpUTAMaHHUH KOpENALidHUNW 3B'SA30K MIX TpHAHTY-
JSIPHUM 1HJAEKCOM Ta MOTYXHICTIO CHEKTPY XBUIIb
IpYyroro MopsAKy, IO BigoOpa)xae ydyacTh BHUIHX
BEereTaTMBHUX ILIEHTPIB Yy 3araibHiii BapiabenbHOCTI
cepueBoro purmMy. CriBBiIHONMIEHHS KiJIbKOCTI 101aT-
HUX 1 BiJI'€MHUX KOPEJAT € HAUMEHIIUM IS 3[[0POBUX
i gopiBHwoE 2,3 mist AO 12,1 g EKT. Cain BigmituTh,
o Bkazane cniBBigHomeHHs A1 EKT 3ycTpivaeTbcs
i s xBopux 3 IXC ta AT I crynens.

Jns npoBeneHHs moOYyA0BH KOPEISALIHHOTO TTOPTpe-
Ty Ha OocHOBi aHanizy OiocurnaniB (AO, EKI, enek-
TpoeHuedanorpama, nylibcorpama, ayaiorpama) pos-
pobneno nporpamue cepenopuime «OscEcgReoPulsy.

3acTocyBaHHs 3alpONOHOBAHUX KPUTEPiiB moOy-
IOBU KOPEJSIIHHOTO HOPTPETY AOMOMOXE CTBOPUTH
cnenudivyHy rpyny O3HaK JJs AOCJi)KyBaAaHOTO MaTO-
JIOTIYHOTO CTaHy 4YM Teparii.

BucnoBok. [loOynoBa kopensmiiHUX TOPTPETIiB
JIO3BOJISIE JOMOBHUTH ICHYHOYU METOIU AUepeHIii-

HOi NiarHOCTUKH JJIs OiNbUI SIKICHOTO 1X MPOBEIEHHS
Ta 3aCTOCYBATH X JUIS OLIHKHM e(PEeKTUBHOCTI Teparmii.
3anponoHOBaHUN aJITOPUTM JOIOMOXKE IaudIIe 3po-
3yMiTH maToMopdonoriuni MexaHi3MH, 3ajJisiHi NpH
ajanranii opraHi3My 0 pi3HHX MAaTOJOTIYHHUX CTAHIB.
Bkazanwuii migxig Moxe OyTH BUKOPUCTAHHUH IS MOOY-
JIOBY KOPEALiHHUX MOPTPETIB B MEAUIMHI (32 PiI3HUX
MaTOJIOTIYHUX CTaHIB, peakliid Ha (i3uYHE HaBaHTa-
JKEHHS, JiKyBaJbHUX Ta JIarHOCTHYHUX AJITOPUTMIB,
y CTpaxoBid MeIWIWHI, MiSJIBHOCTI JIIKyBaJbHOTO
3akjialy), B €KOHOMili (HisJIbHICTh MiANPUEMCTBA,
KypC BaJIIOT), €KOJIOTii TOIIO.
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