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Practical issues of studying the role of electrametig phenomena of cardiac activity and tissugbh@human body in the
diagnosis of the functional state of the human lardypresented in the article. The purpose oftibégation is to determine the clinical
diagnostic potential and feasibility of using congpized technigques for a short recording of HeateR/ariability and Electro-Photonic
Emission Analysis as part of the instrumental camepb of an Objective Structured Clinical Examinatio the clinic of Internal
Medicine. The results of the examination of funaity healthy people and compensated patientsNdticommunicable Diseases are
presented in the article.

Key words: Non-communicable diseases, Objective Structur@dc@l Examination, Electro-photonic Emission Arsidy
Heart Rate Variability.
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AHAJII3 EJJEKTPUYHOI EMICIi ®OTOHIB I AITAPATHO-ITPOI' PAMHMIA 3AITAC
BAPIABEJIBHOCTI PUTMY CEPLS B CTPYKTYPI Ob'€EKTUBHOI'O K/ITHIHIYHOI'O
OBCTEKEHHS

VY crarTi npencTaeieHi NpPaKTHYHI NUTaHHS BUBYCHHS POJi €IEKTPOMArHITHUX SIBHIL CEpPLEBOI [sUIBHOCTI i TKaHMH
OpraHi3My JIOAMHH B MAIarHOCTHI (YHKIIOHAIBHOTO CTaHy OpraisMy Jiomuuu. Mera myOmikaumii — BH3HAUMTH KIHIYHUN
JIarHOCTUYHUN TOTEHIa i MOXKIMBICTh BHKOPHUCTAHHS KOMITTOTEPH30BAHMX METOIB 3aMKCy KOPOTKOI 3alicH BapiaOeabHOCTI
CEepIICBOTO PUTMY 1 aHaNi3y EIEeKTPUYHOI eMicii ()OTOHIB MpH BHKOHAHHI IHCTPYMEHTAIEHOTO KOMITOHEHTa 00'€KTHBHOTO KIIHIYHOTO
oOCTeXeHHsI TMalli€HTa B KIIHIII BHYTPIMIHIX XBOpPOoO. Y CTaTTI MpeAcTaBleHI pe3ylbTaTd OOCTEKEHHS (PYHKIIOHATHHO 3HOPOBHX
JIFOZICH 1 KOMITEHCOBAaHHX XBOPHX HA HeiH(EKUiiTHI 3aXBOPIOBaHHS.

Kunro4oBi ciroBa: HeiH(eKIiiiHI 3aXBOPIOBAaHHS, KIIIHIYHE 00'€KTUBHE 00CTE)XXEHHS, BapiabeIbHICTh CEpIIEBOrO PUTMY, aHaII3
SJIEKTPUYHOI eMicil (OTOHIB.

This research work is a fragment of the initiatiesearch project “Development of algorithms andhteslogy for
introducing a healthy lifestyle in patients withnacommunicable diseases based on the study of geeyebtional status,”(State
registration No. 0116U007798.

The progress of the fundamental sciences led tertte¥gence of new knowledge about the structure
and functioning of the human body. Today it is ustisd that electromagnetic phenomena determine the
basis of the life of the human body. New technizgdabilities and new knowledge open up new appesach
to the study and understanding of electromagndienpmena in living systems and humans [6, 8, 9].
Therefore, progress in the interpretation and jmacapplication of modern methods for assessirgy th
electromagnetic phenomena of the human body is riammofor a practicing physician. For example, the
assessment of the results of the electrical actifithe heart can provide a lot of additional mfiation to the
physician about the functional state of the patiebbddy. This became possible as a result of tkeofis
modified computerized hardware-software recordihbl@art Rate Variability (HRV) techniques. Promgsin
methods for assessing the functional state ofiantdiased on the study of electromagnetic phenarfiem
the surface of the human body have also been dremteexample of a promising technique is the Edect
Photonic Emission Analysis (EPEA) from human firsgdihe introduction of these modern techniquesduri
an Objective Structured Clinical Examination (OSCE&n improve the efficiency of diagnostics of
Noncommunicable Diseases (NCDs) and it can helgtipah health care to win over the NCDs pandemic.
The use of these techniques in physical examinatiarhelp achieve the goals of 4P-medicine as well.

The purposeof the work was to determine the clinical diagimopbtential and feasibility of short
HRYV recording in OSCE patients and EPEA from hurfiagers as an instrumental procedure and to help
solve the problem of NCDs by improving diagnostiased on the study of electromagnetic phenometha in
body using modern high technology.
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Materials and methods. An open, non-randomized, controlled study was peréd at the
Educational and practical Center of Biophotoniod ¥aleology of the Department of Internal Medicared
Emergency Medicine of the Ukrainian Medical Storfwgiwal Academy (UMSA, Poltava, Ukraine). 82
people were recruited to participate in the st@@ycompensated patients with NCDs were includeésraup
1 (average age — 56.06+14.56 years; men — 10(32%) exarmined. Anamnestically healthy 50 students and
postgraduate students of the UMS#drage age — 25.04+8.37 years; men — 18(36%) waraieed in the
course of the annual preventive training departrsgmategy “Doctor in the fight against NCDs: staith
yourself” (2020-2021) and they amounted to Groufcéhtrol). The study was approved by the Ethics
Committee of the UMSA. It was carried out in coraptie with all applicable ethical rules.

The study design included the following steps: dfg@yming EPEA from all fingers of the patients;
2) HRV-short recording (background recording (BRj minutes and Orthostatic test (OT) — 3 minutes);
performing EPEA from patients' fingers.

HRV was assessed using a certified medical comfstedel Poly-Spectr, Neurosoft Company,
Ivanovo, Russia). Technical requirements and corialelecommendations for the implementation of the
research methodology were observed. Blood pressasemeasured before and after recording HRV. The
analysis of the results of HRV recording was cdroait automatically by the hardware-software comple
Poly-Spectr. Evaluation automatic conclusion inethidndicators of variation heart rate or Variationa
Pulsometry (according to R.M. Baevsky [1-3]) (Mqtin), Mode Amplitude AMo, %), Regulatory systems
Stress Index (Sl, c.u.), Variation Range (VR), Matiee Balance Index (VBI&Mo/VR), Indicator of the
adequacy of regulation processes (IARRf/Mo), Vegetative Rhythm Index (VRIZWoOVR), Index of
Tension of regulatory systems or Baevsky Index ANk/(2VRI1Mo) and Spectral Analysis (Total power
(TP, ms2); Very low frequency (VLF, ms2, %) — 00B84 Hz; Low Frequency power (LF, ms2, %) 0.04-
0.15 Hz; High Frequency power (HF, ms2, %) — 0.464)z; a ratio of Low Frequency to High Frequency
(LF/HF ratio) [1-4].

The EPEA was performed on a Bio-Well GDV Camera(Bi6-Well, San Petersburg, Russia). This
instrument is being used in a wide rangecadrdific and pratical appltations in more than &®untries. Bio-
Well camera ha€’E, EU and FDAcertifications. This method, promising for medicine, waseblaon the
physical phenomenon of the electro-photonic emissiffow of electrons from a conductive object untther
influence of high frequency high intensity eleatnagnetic impulse that creates photonic emissioawisin
the air gas didarge visualization (GDV). The modern digital s@ftes package Electro-Photonic Imaging
(EPI) was used as the basis for recording the paessof the phenomenon of electro-photonic enmidsiom
human fingers in the Bio-Well GDV Camera 2.0 devarel analyzing the results. The EPI is based on
computer image analysis of photons, emitted bybgestiin strong impulse electromagnetic field. Véedithe
Full scan mode in our study. Full Scan was regifr@pturing Gl of human fingers (all ten) in theoBVell
Software that allows to get maximum parameters tahmctional (energetic) state of a person, his/her
systems and organs, based on intersection of &gyt fnto sectors according to acupuncture paotxept
and more than 20 years of clinical studies. Wesasskethe parameters Energy of Gldwy J), Area 4,
number of pixels of the Glow Image (Gl), Form Caméiht (FC; it's calculated according to the foranul
FC=L2/S, where L is the length of the Gl exterrmitour and S is the Gl Area), Entropy Coefficide( it's
the ratio of outer contour to the inner contougtas) Stress (S), Balance (B), Balance left (BL), Balance
right (BR) in our study [5, 6].

Statistical analysis was performed using the Prisénhsoftware package. The data obtained are
presented as mean values with their mean error (Mdnpaired t test and F test to compare varianege
used to determine the statistical significance ii€r@nces between groups. Differences were coreside
significant at p <0.05.

Results of the study and their discussiormhe results of registering clinically significantdicators
of short recording of HRV among respondents arsgmied in table 1.

The short recording of HRV was developed for diagmgthe functional state of the patient and this
is its clinical value. It is suitable for group &rsas of results as well. It is necessary to exelfrdm the data of
the group analysis the results of HRV recordindpwitonounced areas of rhythm disturbance, sinsddads
to an incorrect mathematical calculation in therfaf large unrealistic values of the spectrum pawneices.
This makes it possible to obtain data on the fonabif the body, and not to register pathologicanamena
of rhythm disturbance. This is a fundamental déifee between the method of short recording of HRY a
Holter monitoring, the purpose of which is to idnprecisely pathological symptoms.

Table 1
Comparative characteristics of the parameters of th spectral analysis
and variation heart rate/Variational Pulsometry monitoring
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Group 1 (n=271) Group 2 (n=50)

BR oT BR oT
HR, bpm 72.61+13.14 84.13+£15.34 70.37+£11.16 93.49+10.66
Mo, s 0.818+0.188 0.737+0.645" 0.874+0.153 0.6450.09"
AMo, % 62.44+17.14 63.5+£18.69" 42.1+15.6 49.23+12.2"
S 391.1+357.4" 449.5+395.5" 143.2+160.7" 224.6+129.2"
TP, mg 926.8+1178" 1157+1153 3069+2533" 3917+13022
VLF, mg 303.8+233.7 517.7+453.9 1066+897.8 1365+3795
LF, mg 253.7+358.9" 351.4+671.6 844.2+729" 20977729
HF, m& 369.2+772.7" 291.0£719.7 1165+1428™ 455.4+1570
VLF, % 48.64+21.5" 63.5+22.95" 41.08+16.45" 40.88+16.63"
LF, % 24.68+10.43 22.58+16.89 29.4+9.2 47.9+16.14
HF, % 26.68+21.27 13.91+13.06 29.53+17.74 11.22+6.7
LF/HF 1.79+1.8 3.39+4.6 1.6+14 6.28+4.8
VR, s 0.267+0.242 0.223+0.211 0.348+0.217 0.279+0.128
Tl 322.9+343.3" 446.5+488.1" 112.4+116" 175.5+101.%"
IARP 80.52+27.8 91.63+37.4 51.34+26.0 78.14+22.4
VBI 512+532.9" 595.1+566.8" 177.5£157.4" 222.2+135.7"
VRI 9.04+8.0™ 11.85+9.8™ 4.53+2.9" 6.75+2.8™

Note 1 — Data from five patients were excluded fthenfinal calculation due to a statistically sfgaint rhythm disturbance (Extrasystoles). *
— the difference Unpaired t test is reliablepa0.001 between the characteristics Groupl. Grogb@d and afteOT. ** — the difference F test to
compare variances is reliablepa0.001 between the characteristics Groupl. Grogfitdand afte®T.

Therefore, the results of recording four patiemtsnf group 1 were excluded from the statistical
processing of the background HRYV recording afterdiudy. Statistically significant extrasystole egmed in
one patient of group 1 after performing the orthtistest and its results were excluded from ttadyais as
well. The short recording of HRV showed significaensitivity to changes in cardiac activity pararset
depending on the level of health according to éiselts of this study. It was found that the indicaiof Group
1 significantly differed from the control group aftdm the normal levels in a number of cases @jbWe
believe that TP assessment is of particular climisportance as an objective indicator of the leMetnergy
activity of the heart and the functional level loé tstate of the body. It was found that TP is Siganitly lower
in group 1 and below the normal level of 1500 niks demonstrates an objective decrease in thgener
output of cardiac activity in NCDs and may be asotiew objective indicator of the health level.ited of
variation heart rate monitoring (according to R.Bhevsky [1-3]) are of great clinical importance for
assessing the functional state as well (tab. 1¢réfare, the evaluation of the parameters of tloet-$brm
method indicated in our study can be recommendaastoat OSCE to improve the diagnosis of NCDs.

The EPEA EPI method was designed for a personadipptioach to the diagnosis of a patient's
functional state and this is its clinical value vifwer, to assess the validity of EPEA EPI scoresamalyzed
the scores in groups (tab. 2).

Table 2
Comparative characteristics of the parameters of th EPEA
Group 1 (n=32) Group 2 (n=50)

BR oT P value BR oT P value
E,*10-2J 51.57+4 53.21+3.4 0.08/0.4 53.15+4 53.7+3 0.44/0.7
FC 3.11+0.4 3.92+0.3 0.29/0.1 2.96+0.4 2.70+0.3 1049
EC 2.70+0.3 2.67+0.3 0.7/0.9 2.65+0.3 2.95+0.4 10.84
S, c.u. 4.44+1.1 412+1.3 0.3/0.9 4.43+1.3 4.18+1.3 0.34/0.8
B, % 97.1+2.7 97.07+1.86 0.96/0.04 96.47+3.37| e s%s 5k 0.41/0.007
BL, % 83.83£7.68 89.1146.19 0.46/0.24 86.67+9.07 .19$5.93 0.006/0.004
BR, % 89.18+7.01 92.1945.41 0.06/0.15 91.7+6.9 38188 0.08/0.01

Note: P value of the Unpaired t test/P value oRliest to compare variances

The EPEA showed a sufficient level of repeatabiibd stability of the recorded parameters of the
functional state of patients, since there wereigoifcant differences between the indicators redenafter
HRYV registration. We found that there was no dtesily significant effect of OT performance on ERE
scores (tab. 2). There were no significant diffeesnbetween the indicators of Group 1 and Grodhe.E
level was in the range of the optimal level (40@2 J) in both groups. The balance between tlz tot
luminescence energies of all fingers of the lefl @ght hands was in the range of the optimal 196}
100%). The absence of fundamental deviations fr@ambrm in Group 1 can be explained by the fadtatha
patients were compensated and they did not hawsespathology and life-threatening metabolic dismsdat
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the time of examination. EPEA showed that the lefaitress/arousal was increased in both grougsc(0-
corresponds to a state of relaxation, 2-3 c.uesponds to a normal calm state; 3-4 cu corresgorastate
of anxiety; 4-6 cu corresponds to an excited sé8and 8-10 c.u. is a high level of stress ousat).

Our comparison of the clinical significance of #tert recording of HRV and EPEA EPI methods
showed that these methods reflect fundamentallgrdiit aspects of a person's functional state faddan
be complementary in OSCE. The clinical significaioéeshort recording of HRV lies in identifying the
functional state of the cardiovascular system, tatiap mechanisms, assessing the levels of the'dody
functional reserves, it allows predicting the patgevital resources and dynamically monitoringvihauring
treatment. The EPEA EPI method reflects the fundahdioenergetic aspects of the functioning of the
human body at the tissue level. Therefore, it dobdoes not respond as quickly as HRV and itsggner
performance is less labile than HRV. It is thiddiea of the EPEA EPI method that has determinedahiety
of its use in psychophysiology, sports and in thigjue possibility of studying the human body durargl
after dying [7, 8].

The progress in the development of quantum phgsigee an understanding of the energy balance in
Nature. The fact was understood that all mattersistsn of diametrically opposite supersymmetric
complementary entities of the particle-wave typljctv have the ability to annihilate when added.sEhe
physical laws have changed the scientific knowleadgmut the organization of living matter at the nmievel
and they completely change the theoretical scientiéws on the human body. Now each structurenef t
human body (atom, molecule, cell, organ, physiodlp can also be described in two different waysh(las
matter and as energy) from modern physical positidhis postulate makes scientifically substardidie
possibility of describing the human body as a tesfulhe manifestation of field structures formiitgyliving
matter (atom, molecule, cell, organ, physical bp@xplains the presence of field structures inhhman
body, opens up new prospects for the scientifidystof energy processes in it in the course of ifés |
Therefore, the use of methods for assessing eteagoetic phenomena in an OSCE is the next level of
penetration into the essence of the fundamentatifuming of the human body. These methods are masat
information about the systemic informational enepgycesses of the human body and they can supdlemen
traditional clinical methods (examination, palpatigpercussion, auscultation) when making the Initia
diagnosis and assessing the patient's status iicahedactice. HRV and EPEA are well-known methtats
studying electromagnetic phenomena. HRV and EPEWteeare of clinical value for objective assesdrén
the functional status of patients during OSCE. Tke of HRV and EPEA methods gives the doctor an
unprecedented opportunity to get in 15-20 minulesr énformation about the levels of stress anghtadian,
functional reserves, the nature of metabolic pseEeat tissue and organ levels, the state of ttenpa
autonomic regulation, and this can become an irapbeddition to a personalized and systemic apprdac
determine the tactics of medical management opttignt.

1) There was established a significant differeretevben the indicators of the spectral power of the
heart and the variation heart rate in patients W{iliDs and the indicators of functionally healthgpendents.

2) The TP indicator can be considered as a new objectiveriom for assessing the health level and
prognosis of the patient's health.

3) The method of short recording HRV is quite garesiit has clinical significance and it can be
recommended as an addition to OSCE.

4) The EPEA EPI method allows you to objectivelgpthy the total level of fundamental energy
processes in the body and it has a sufficient lefelepeatability and stability of results accoglito
preliminary data.

5) The EPEA EPI method can be used in a compreleassessment of the functional state and
energy status during the OSCE.
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FEATURES OF CHANGES IN PLATELET FUNCTIONALACTIVITY  IN PATIENTS WITH
CORONARY ARTERY DISEASE AND HYPERTENSION DEPENDING ON SENSITIVITY
TO ANTIPLATELET DRUGS
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Hypertension is an urgent problem of cardiologg tuits prevalence and adverse complications.plingose of the study
was to optimize the diagnosis and treatment oepttiwith coronary artery disease and hyperterisi@ed on the researching of
functional activity of platelets and the effectiesa of antiplatelet therapy. A total of 147 patientre included, the control group
consisted of 30 people. It was determined that 6#patients treated with acetylsalicylic acid hagbaired sensitivity to treatment and
27% — to thienopyridine drugs. The most noticeaiilanges were observed in the degree of induceelgtlaiggregation with
arachidonic acid and collagen among patients rieceicetylsalicylic acid, and thienopyridines as ddenosine diphosphate — and
adrenaline-induced platelet aggregation. Givethéterogeneity of indices in groups of patients Withertension and various forms of
coronary artery disease, the study of vasculaelplahemostasis in the whole blood by express rdethakes it possible to more
accurately determine the degree of sensitivintiplatelet therapy.

Key words: hypertension, coronary artery disease, vascudelpt hemostasis, sensitivity to antiplateletaer

B.3. Hetsizkenko, A.B. JIaxonska, H.B. HeTszkenko

OCOBJIMBOCTI 3MIH ®YHKI[IOHAJILHOI AKTUBHOCTI TPOMBOIIUTIB
Y INAHIE€EHTIB 3 IINEMIYHOIO XBOPOBOIO CEPILIA TA T'IINEPTOHIYHOIO XBOPOBOIO B
3AJIEZKHOCTI BIJ YYTJIMBOCTI 1O AHTUTPOMBOLIMUTAPHUX ITPEITIAPATIB

lineproniuna XBopo0a € akKTyaJbHOK MPOOIEMOI0 Kapionorii, 10 MOB'S3aHO 3 I MOIMIMPEHICTIO 1 HECTPHATIHBUMH
YCKIIaTHEHHAMHU. MeToro poOoTH OyI0 ONMTUMIZYBATH JiarHOCTHKY Ta JIKyBaHHS XBOPHX Ha IIEMiYHY XBOPOOy CepLi 3 TIIepTOHIYHOIO
XBOpOOOIO Ha TICTaBl BUBYCHHS 0COOMMBOCTEH (DYHKIIOHAIBHOI aKTUBHOCTI TPOMOOIUTIB Ta €(PEeKTUBHOCTI aHTHTPOMOOIIUTAPHOTO
nikyBaHHsL. Byno Bkmodeno 147nanienTis, rpymna kontpomo — 300ci6. Buznadeno, mo 54 %xBopux, sSIKi OTpUMYBaIIH y CKJIaJi Teparii
AUETIWICATIIIOBY KHCIOTY MaJIU 3HIDKCHY Yy TIHBICTB 10 IPOBEIEHOTO JIiKyBaHHS Ta 27 % —no TieHomipuauHiB. HaifOouIsIn nomiTHI
3MIHU CIIOCTEPIrajiCh y CTYICHI 1HIyKOBaHOI arperailii TpOMOOIMTIB apaxilOHOBOI KHCIIOTOK Ta KOJIArCHOM CEepejl MAIli€HTIB, sKi
OTPHMYBAJIM ALECTUICATIIMIOBY KHCIOTY, Ta y CTyHeHi ajeHosuHmudocdar- Ta anpeHaniH-iHIyKOBaHOI arperarii TpoMOOLMTIB —
TieHOmpuMHA. BpaxoBylO04d reTeporeHHiCTh MOKA3HKKIB, Y TPyIax MALieHTiB 3 TIMEPTOHIYHOI XBOPOOO Ta PisHUME (HOpMaMu
ilmemMigHOT XBOPOOH Ceplisi, AOCIIIKEHHsT TPOMOOLMTAPHOI JIAHKKA I'€MOCTa3y eKCIPec-METOAOM Y LIbHIA KPOBi Ja€ MOXIIMBICTH
OLITBII TOYHO BU3HAYHMTH CTYIIHb Yy TAUBOCTI O AHTUTPOMOOLMTAPHOI TeparTii.

KirouoBi cioBa: rimepronidHa XBopoOa, imieMidHa XBopoOa ceprsi, TpPOMOOIMTapHHII reMocTas, YyTIHBICTH IO
AQHTUTPOMOOLIUTAPHOTO JIIKYBaHHSI

The work is a fragment of the research project: dftees of changes in coagulation systems in theodaichcourse of
coronary artery disease and hypertension, labosatamd genetic predictors of thrombotic complicasioDetermining the features of
the hemostasis system with hypertension and codnoohitions”, state registration No. 0118U001391.

Hypertension is an urgent problem of cardiologye thuits prevalence and adverse complicati@ns
15]. In the absence of complete treatment, hypertersams to coronary artery disease (CAD), hedtréai
(HF), stroke, renal failure, and early morta[ityd]. Increased attention of physicians is explainedhleyfact
that these diseases often develop in able-bodiik gmeople, significantly limiting their social érlabor
activity, exacerbating socio-economic problemsiciety [8, 11].

According to the official statistics of the Minigtof Health of Ukraine in 2017, 7,751,199 people
with coronary artery disease and 10,388,376 patigith hypertension were registered, most of whaerew
women — 6,310,243 peofld]. Atherothrombotic complications of hypertensiomyocardial infarction and
stroke, occupy a special place. Platelets playding role in the pathogenesis of these diseabaages in
their number and functional properties are accotmapany the release of vasoactive mediators thatope
local vasospasm and increase platelet aggregatioch increases the risk of thrombotic complicadifiay 3].
According to modern concepts, one of the main nrashe of development and progression of CAD is also
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