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QUALITY FACTOR MEASUREMENTS IN BLOOD BIOMETRY
T.M. Boichuk, M.V. Shaplavs ’kyi, V.M. Konovchuk, V.V. Buzhdygan, O.V. Gutsul, S.M. Storozhuk

Abstract. New methods of an automated evaluation of the blood rheologic parameters — the viscosity, electric conduc-
tivity and the charge of erythrocytes have been theoretically and experimentally substantiated by way of registering the Q-
factor of the tuned-circuit, containing a bioinert capillary with the blood flow. A design of an electronic measuring complex
is based on modeling the physical blood conditions in the natural environment.
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JITATHOCTHUKA F'OCTPOI KOPOHAPHOI HEJOCTATHOCTI
METOJ0M KOPEJSIIIMHOI'O AHAJII3Y JIASEPHUX MOJIIPU3AIITMHAX
30BPAKEHB MIOKAPJIA

BykoBHHCBKHI iepkaBHUI MeIMUHNMH yHiBepcuTeT, M. YepHiBIi

Pe3tome. Y poboTi MeTOIOM J1a3epHOT MOJIIPUMETIi
BHUCBITJICHO OCHOBHI O3HAaKM MOIIKO/PKEHHSI MioKapJa JIo-
IIMHA 32 YMOB TocTpoi kopoHapHoi HemoctaTHOCTi (I'KH).
OOrpyHTOBaHO JOIUIBHICTE BUKOPHCTAHHS KOPEJSiHOTO

aHanizy 300pakeHb 3pi3iB TKAHUHU MiOKapja MpU CMepTi
Big I'KH.

KumrouoBi ciioBa: nasepHa mojsipuMeTpis, CTpyKTypa
MiOKapia, panToBa cepleBa CMepTh, JIiarHOCTHKA.

Beryn. Mopdonoriyaa aiarHOCTHKa pantoBoi
CepIeBOi CMEpTi Ha Cy4yacHOMY eTalli TCOPETHYHHX 1
NPaKTHYHAX 3HAHb YAacTO € JOCHUTh CKIIJHUM 3a-
BJAHHSAM, 4Yepe3 BIJCYTHICTh YITKHX 00’ €KTHBHHX
KpuTepiiB. Pa3oM 3 THM KUTBKICTH CMEpTEH BHACIi-
JIOK 3aXBOPIOBaHb CEPIIEBO-CYAMHHOI CHCTEMH IIPO-
JIOBXXKY€E HEBIMHHO 3pocTaTh. B 3B’S3Ky 3 4uM
aKTyaJIbHUM € pO3p00Ka HOBHX METO/IiB BCTAHOBJICH-
HS (akTy INIEeMiYHUX 3MiH MiOoKapjaa, OCOOJIMBO B
paHHI epiosn B MovaTKy imemii, KOJIu Kap1ioMio-
LIUTH 1epeOyBatoTh y cTaHi Auctpodii [4].

Mera pociaigpaxenHs. [lomryk Ta BCTaHOBICHHS
B32€EMO3B’A3KY MK JaHMMH KODEJSLIHHOIO aHamizy
Ja3epHUX 300pakeHp Miokapaa npu ['KH [2].

Marepian i meToan. Marepiasiom TOCIiHKEH-
Hs1 OynH 3pi3W TKAHWHW MioKapja JoauHu. Matepi-
aJ TIOMIJICHWH Ha JBi TPpyIU: KOHTpodbHY (17 3pas-
KiB) Ta mocminny (14) 3paskiB. 3abip marepiary mpo-
BEJICHO B NpHUMIllIeHHI MOpTy UepHiBenbkoro odmac-
HOTO OIOpO CyIOBO-MEANYHOI EKCIEPTHU3H, IPU TEM-
nepatypi +18-20° C, Bosorocti 65-70%. Burorossis-
JIMCSl HATUBHI 3pi3u TOBHIIMHOIO 3045 MKM 3a jmomo-
MOTOI0 3aMOpPOXKYIOYOTO MIKpOTOMa. 3pi3H JIOCIHi-
JUKYBaJIM 3 BUKOPHCTaHHSIM ONTHYHOI CXEMH B Tpa-
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JTUIIHHOMY 300pa’keHHI MoigpuMerpa [6] ImTydKkoM
(@= 10* mxm) He-Ne masepa (A=0.6328 mkm), 3 m0-
JaNbIIMM  aHajli30M 32 JOINOMOIOI0  IPOTrpaMu
MatLab. 3okpema, po3paxoByBaJi KOOPIUHATHI
posmoinu (moJspu3aliiHi Manm) a3suMyTiB ITOJISIPHU-
3ar1ii 300pa)keHHs 010JIOTiYHOTO 00’€KTa 3 BUKOPHC-
TaHHSIM TaKUX CITiBBiHOMICHG [3]:
a(m x n)=0((m x n)=min)-n/2. (1)
Sk KiIbKICHI TIapaMeTpH, SKi XapaKTepu3yrTh
aBTOKOpensniini 3anexnocti K% Am) o6pano:
KOpEJLiiHY ILTOLIY S*
m
S = [ K“(Am)dm;
‘ 2
[22 4
KOPEJSIiiHI MOMEHTH 2 * | ki BU-
3HAYAIOTh JUCIIEPCII0 Ta EKCLEeC aBTOKOPEIALIHHOT
dynkuii K*(Am):

7 . 1 1
QSZWILZK(Am)‘ O = — > K(Am)'
m i (o) m= (3)
b
PesyabTaTH gocaifKeHHS Ta iX 00roBOpeHHsI.
VY XoJi IOCTIDKEHHS OTPUMAHO CEpiro MoJsipU3alii-
HHUX 300pa)KCHb ONTHKO-aHi30TPONHOI MaTpuui (y

nepexpernennx @=90° MIOMMHAX MPOMYCKAHHS MO-
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Jspr3aTopa W aHaji3aTopa) 3pa3KiB TKaHWHH MiOKa-
paa obox rpyn (puc 1).

Jns 300pakeHHS 3pa3ka TKaHMHM MioKapaa
KOHTpPOJIbHOT rpynu (pHc. 2a) XapaKTepHUH JoCTaT-
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HBO PiBHOMIPHHUH PO3MOUT IUIONI CBITINX AUISHOK,
SIKi BIIMOBiZar0Th Mio3nHOBHM [3] ¢iOpuimam BHYT-
PIIIHBOKIIITUHHOT MaTPUIIl MioKap/a.

©

Puc. 1. Jlazepni 300paykeHHS
a— KOHTpOJIbHA rpyma; 6 — rpyna nomepiux Bix I'KH.

Mopdosoriuni 3MiHH TKAHUHU MiOKapja B Ha-
cninok ['KH BusiBistorsest y opMyBaHHI JIOKaJIb-
HUX KJIACTEpiB aHI30TPOIHUX CTPYKTYp — Y BiAIO-
BiTHMX 300pakeHHAX 3pi3iB Miokapma mpu ['KH
(puc. 20) cnocTepiraeTbcs MeBHA KOOPAWHATHA JIO-
Kajizallis CBITJINX IIJITHOK.

Amnani3 nonsipuzaniinoi mamnu (puc. 2a) masep-
HOTO 300pa’keHHs 3pi3y TKaHMHU MiOKapJia KOHTpPO-
JIbHOT TPYNHU BUSIBMB, IO YISl TiCTOrpaMy BUIAIKO-

TIOJISIPH3aLli HHO-BI3yai30BaHOT

MO3aKIITHHHOT ~ MAaTpHIll  TKaHWHH  MiOKapja:

BUX 3HAYCHb Ol XapaKTePHUH MaKCHMAaJbHHH Iiama-
30H 3MiHM 3HaYCHb a3UMYyTa MOJAPH3AIii Ja3epHOTO
BunpoMiHioBaHHs [1]. CriBBiIHOIICHHS BEIWYHUHH
ro0BHOTO ekcTpeMyMy (0g=90") i NTOKATbHEX eKcT-
pemyMmiB ckinagae 1 no 50 (puc. 26). Jlana o6craBuna
00’€KTHBHO 3yMOBIIIOE BUCOKHI PiBEHb KOPEJISLiii-
HOi Y3rO/KEHOCTI KOOPJMHATHOTO PO3IOALTY a3u-
MYTIB MOJISIpU3alii JIa3epHOro 300pa)KeHHsI TKAaHUHH
Miokapma [5,7].

%107

Puc. 2. JlazepHe 300pa)keHHs] TKAHUHU MiOKap/ia KOHTPOJIBHOI TPYITH: a - JBOBUMIPHHH (m X1) PO3MOALT a3UMYTIB TOJsIpH3a-

wii o; © - ricrorpamu iX BUNaJKOBUX 3HAYEHb

Puc. 3. JlazepHe 300paskeHHs 3pi3y TkaHUHU Miokapaa npu I'KH: a - nBoBuMipHHIt (m X 1) pO3MOALT a3UMYTIB HOJIIpH3aMil o;

0- FiCTOFpaMI/I ix BUITaIKOBUX 3HAYCHb

PesynbraTi e€KCHEpUMEHTAIBHOTO JIOCIIKEH-
Hs TOJISIpHU3AliiHOl Maru o Xn) Ja3epHOro 300pa-
KCHHS 3pi3y TKaHWHU Miokapaa moguan 3 ['KH
(puc. 3) mokasamu, Mo KoopauHAaTHUH (puc. 3a) i
cratucTHyHUA (puc. 30) po3moniy 3Ha4YeHb IOBO-
POTIB TUTONIMHA MOJAPU3AIIi] IA3EPHOTO BUIIPOMIHIO-
BaHHS BUSBUB 3MCHIUCHHS ONTHYHOI aKTHUBHOCTI
PEYOBHHHA TO3aKIITHHHOI MaTPHUIli Mio3WHOBUX (il-

P 3pa3Kka TKaHWHU MioKapaa 3a yMoB imemii [8].
Lle 3acBiguye 3MEHIIECHHS BEJIMYNHU TOJIOBHOTO €KC-
TpeMyMy 3HaueHb a3UMYTiB mojapu3aii (0=90").

BcraHoBNIEHO KOpEISLiHHY CTPYKTYpY MOJISIpH-
3aliifHUX Man om X n) Ja3epHUX 300pakeHb TiCTO-
JIOTIYHMX 3pi3iB TKAHWHM MioKapja KOHTPOJIbHOI Ta
nmociinHol rpy (puc. 4).

KoopauHaTHUIT po3n0Aia BEIUYHH a3UMYTIB 10
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Puc. 4. ArokopersuiitHi GyHKIIT po3MOLTiB a3UMYTIB MOJAPU3ALI] 0 y JIa3epHUX 300paKeHHSX 3pi3iB TKAHWHM MioKapna:

a — KOHTPOJIbHA TPpyTa; 6 — JOCTiIHA TpyIIa.

nApu3amii Ja3epHOro 300pakeHHS 3pi3y TKaHWHU
MioKapaa KOHTPOJBHOI Tpymu OiTBIN OXHOPIiTHWUI
HIXK JTOCITiTHOT.

Ha nanuii pakT Bkaszye MBHIKE ClaJIaHHS BiJJHO-
CHHX 3HAYeHb aBTOKOpeIsIiiHoi PyHkiii K*(Am) mis
MOJISIPH3AIiHHOT Maru o(m X n1) Ta3epHOro 300pakeH-
Hs TkaHuHM Miokapna 3 'KH (puc. 406) mopiBHsiHO 3

AHAJIOTIYHOI0 KOPEIIIIHOI 3aJIeKHICTIO, IO OJep-
JKaHa JUTA TKAaHWHH JOCIiTHOL TpymH (puc. 4a).
Pe3ynpTaTil MOPIBHSJIBHOTO aHaJi3y 3HAYCHb 1
Jiana3oHiB 3MiHK Kopesiiiinux mapametpis 8% Q% i
Q% KOOPIAMHATHUX PO3MOALTIB MOBOPOTIB IUIOIMHH
moJisipu3aiii o(m X n) nga3epHUX 300pa)keHb 3pi3iB
TKaHMHHU MiOKap/a 000X rpyIl HABEJCHI B TAOJIHIIL.

Tadauus

Kopeasuiitni nioma S°% qucnepcist Q% Ta excuec Q% aprokopensiuiitnnx gpynkuiii K*(Am)
po3noAiiB a(m X n) iazepHUX 300paxkeHb 3pi3iB TKAHUHHN MioKapaa

BucHoBkn

1.3 opepaHUX JaHUX EKCIHEPHUMEHTAIBHUX
JOCTI/DKEHb KOPEJSIMIHHOI CTPYKTYpH PpO3IOALIIB
MOBOPOTIB MoOJIApHM3amii 3pa3kiB TKaHWH Miokapja
BUILIMBAE 00’ €KTHUBHA MOXKIIUBICTH JIOCTOBIPHOT JTia-
THOCTHUKY HACTAHHS CMEPTI BHACIIJIOK TOCTPOi KOPO-
HapHO{ HEJOCTATHOCTI.

2. Haiibinpm iHpOpMaTHBHIM BHSBHBCS CTATH-
CTHYHUI MOMEHT 4-ro HOpSAIKY, IO XapaKTepu3ye
ABTOKOpPEJSILIHHY (YHKIIIO PO3IOJiNYy 3HaYEeHb a3u-
MYTIB moJsipu3anii J1a3epHUX 300pakeHb 3pi3iB TKa-
HUHH Miokapaa. J{iama3oH BiIMiHHOCTI MK JaHUMU
CTaTHCTHYHUMHU MOMEHTAaMH J0CATa€ OJJHOTO IOPsiI-
Ky BEJINUNHH.

IMepcneKTHBY MOAAIBIINX A0CTIIKEHD.

[Nomampmm mocHipkeHHS CTPYKTYpU MioKapia
3a ymoB ['KH 3a momomoroto ja3epHOi moasipuMeTpii
JIO3BOJIITE 3 OLIBIIOI0 IMOBIPHICTIO BepHdiKyBaTn
3MiHH MiOKap/a JIFOJWHHU, 10 BUHHUKAIOTH TPHU HOTO
IMeMiYHOMY YIIKOJDKEeHHI. KoMIUleke mogambmmx
JIOCTIJIKCHb HEOOXIHUHN IS BCTAHOBJICHHS KpPHUTE-
piiB 3MiH MioKapJa BHACIIJIOK PamnToOBOI CepLEBOi
CMEpTI JJIs1 TIOJAJIBIIOTO X BUKOPUCTAHHS B MPAKTHU-
i CYZI0BO-MEINYHOT €KCIICPTU3H.
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ITapamerpu I'pyna 1 I'pyna 2

(17 3paskiB) (14 3paskiB)

s + +
0,28 0,032 0,21 0,023

E + +
0,31 = 0,037 0,23 = 0,015

E + +
0,14 0,021 1,56 0,23
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JTAATHOCTUKA OCTPOM KOPOHAPHOM HEJIOCTATOYHOCTH C IOMOIbIO
METOJIA KOPPEJISIHUOHHOI'O AHAJIM3A JIABEPHBIX IOJISIPU3ALIMOHHBIX
U30BPAKEHU MUOKAPJIA

O.A. Banuynax, T.B. bauunckuit, E.H. Onap, O.B. I'puzoposa

Pe3iome. B pabote ocBeleHbl OCHOBHBIE IIPU3HAKH ITOBPEXKICHNSI MUOKap/a YeI0oBeKa B YCIOBHUIX OCTPOil KOpoHap-
HOI HefocTatouHocTH. OOOCHOBaHA 1EIeCO00Pa3HOCTh UCIOIb30BaHUS KOPPEIALMOHHOIO aHAIN3a CPE30B MUOKap/a Mpu

OCTpOI KOPOHAPHOM HEAOCTATOUHOCTU METOAOM JIa3€PHOM MOISIPUMETPUH .
KunrodeBble cj10Ba: 1azepHas MOISIPUMETPHS, CTPYKTYpa MHOKap/ia, BHE3aIHasl CeplieyHasi CMepTh, TUarHOCTHKA.

DIAGNOSTICS OF ACUTE CORONARY INSUFFICIENCY BY MEANS OF THE
METHOD OF THE CORRELATION ANALYSIS OF THE LASER POLARIZATION
IMAGES OF THE MYOCARDIUM

O.Ya. Vanchuliak, V.T. Bachyns’kyi, O.1. Olar, O.V. Hryhorova

Abstract. The paper ascertains the chief signs of human myocardial damage under the conditions of acute coronary
insufficiency (ACI). The expediency of using a correlation analysis of myocardial sections in case of sudden cardial death

by applying the method of laser polarimetry is substantiated.

Key words: laser polarimetry, myocardial structure, sudden cardial death, diagnostics.
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IHOOPMAIIMNHA EKCIIEPTHA CUCTEMA TPOTHO3YBAHHS
JETAJBHOI'O HACJLJIKY B OBIIEYEHUX OCIB ITPM BUBYXOBIN
INAXTHIN TPABMI

AY «ucTuTyT HeBiAKIaAHOI 1 BigHOBHOI Xipyprii iMm. B.K.I'ycaka» HAMH Vkpainu, M. JloHensk

JloHeupKuii HalliOHATBPHUM MeAnYHUi yHiBepeuTeT iM. M.I'opbkoro

Pe3tome. JlocimifkeHHsT NPUCBSYEHO CTBOPEHHIO iH-
(dopmaniitHOT eKCIepTHOT CHCTEMH MPOTHO3YBaHHS JI€Talb-
HOTO HAacNiKy B o0nedeHux ocié mpu BHOYXOBiil MIaxTHIM
TpaBMi. JlocmipkeHHS TOOYZOBaHO HA BHBYCHHI JIaHHUX
icropii xBopo6 198 maxTapis, o NOCTpaXJaix BiJ BUOY-
XiB METaHO-BYTLIFHOI CyMIIIi i 3HAXOJMINCS Ha JIIKYBaHHI
B JloHeLbKOMY OITiKOBOMY IIeHTpi B mepiox 3 1995 mo 2011
pik. Y 122 xBopux BIpOBaJXyBajacs TaKTHKAa PAHHHOTO
Xipypri4yHoro JiKyBaHHsS 3 BHKOPHUCTAHHSAM OiOJOTiYHHX
MOKPHUTh, ¥ 76 0oci0 maHOI TaKTMKH HE BHUKOPHUCTOBYBAH.
IHpopmaliiiHa eKkcriepTHa CHCTEMa IPOTHO3YBaHHSI JIeTallb-

HOTO HACJIIKy CTBOpIOBalacs Ha OCHOBI HEHPOHHHX Me-
pex. Cucrema, 10 aJjeKBaTHA IJIs IPOTHO3YBaHHS JIETallb-
HOTO HAaCIIiKy, 6a3yeTbcsl Ha 3 03HAKaX — ILTOMII TIIMOOKO-
ro OIKYy, TSIKKOCTI YeperHO-MO3KOBOI TpaBMH, OOpaHOi
TaKTHKU ONEPaTHBHOIO JIKyBaHHS. 3aBISKH PO3pOOIICHiil
EKCHEPTHI CHCTeMi MOXIIMBE ITPOTHO3YBaHHS JICTAJIEHOTO
HACNIAKY npyu KOMOiHOBaHiil BUOYXOBIiif TpaBMi, 1[0 0CO0-
JIMBO BAaXJMBO IIPU MacOBOMY HAJXOPKEHHI IOCTpax[a-
JIMX JI0 CHELia1i30BaHOT0 BiJUIIICHHS.

KoarouoBi cioBa: omiku, iHpoOpMmariifiHa excrepTHa
cHucTeMa, IPOrHO3yBaHHSI.
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