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78 polymorbid patients with essential hypertension and 85 functionally healthy respondents were obtained by the method
of electro-photonic emission analysis. Patients with essential hypertension had significant differences in all physical and
mathematical parameters of electro-photonic emission analysis compared to functionally healthy young respondents, which
testifies to a different course of metabolic processes in them. The electro-photonic emission analysis method is a modern, high-
tech, accessible, valid instrumental method for assessing ultra-weak photon emission and indirect research of mitochondrial
function, which can provide an opportunity to objectively assess the course of energy processes at the tissue level of metabolism,
determine the level of stress, the parameters of the balance of the body's functioning. The electro-photonic emission analysis
method can be recommended as promising for use in scientific research and in clinical practice during the objective examination
of patients.

Key words: noncommunicable diseases, objective structured clinical examination, mitochondrial dysfunction, electro-
photonic emission analysis, ultra-weak photon emission, essential hypertension.
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AHAJII3 EJIEKTPO®OTOHHOI EMICII Y XBOPUX HA HETH®EKIIIIHHI
3AXBOPIOBAHHS: ECCEHUIAJIBHY I'NIEPTEH3IIO
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MetooM aHalizy eleKTpoGOTOHHOT emicii Oyi10 o0cTexkeHo 78 momiMOpOiTHUX XBOPHUX Ha TIMEPTOHIUHY XBOPOOY Ta
85 (GyHKUIiIOHATBHO 37I0POBUX PECHOHICHTIB. XBOPI Ha TiMEPTOHIUYHY XBOPOOY Malli JOCTOBIpHI BIAMIHHOCTI 3a BciMa di3nko-
MaTeMaTHYHUMH MapaMeTpaMy aHaji3y eleKTpo(OTOHHOI eMicii BiTHOCHO (YHKIIOHAIFHO 3A0POBUX PECHOHACHTIB MOJIOAOTO
BiKy, III0 CBIAYUTH NPO pi3HUIA Mepedir MeTaboMiuHUX MpoLeCiB Yy HUX. MeTox aHali3y elIeKTpo(OTOHHOI eMicii — Le cydacHHUH,
BUCOKOTEXHOJIOTIYHUMA, TOCTYIMHHH, Ti€BUIl IHCTPYMEHTAIBHUNA METOJ OL[IHKH HaJcIaOKoro ()OTOHHOTO BHIIPOMIHIOBAaHHS Ta
HETIPSIMOTO JTOCIIKEHHS (DYHKIIT MITOXOHIpIH, KU MOXXe HAJIaTH MOXIIUBICTH 00’€KTHBHO OI[IHUTH TEpedir CHepreTHYHNX
NpOLECiB y TKaHWHAX, PiBeHb OOMiHY PEYOBHMH, BU3HAYUTH PIBEHb CTpeCy, mapaMeTpu OanaHcy (yHKI[IOHYBaHHsS OpraHi3My.
Merox aHnamizy enekTpoOoTOHHOI eMicil MOXKHAa PEKOMEHAYBAaTH SIK MEPCHEKTUBHUI s BUKOPUCTaHHS B HAyKOBHX
JOCITIDKEHHSX 1 B KIIHIYHIN MPaKTHLi PpU 00'€KTUBHOMY 00CTEXKEHHI IaIli€HTIB.

Kiwuosi ciioBa: HeiH(eEKI[iHI 3aXBOPIOBAaHHS, 3arajibHO-KJIIiHIYHE 00’€KTHBHE OOCTEKCHHS, MITOXOHIpialbHA
nmucyHKIIsA, aHai3 eeKTpooTOHHOT eMicii, Haacnadka eMicis pOTOHIB, ecceHIlialbHa TinepTeH3is
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The study is a fragment of the research project “Development of algorithms and technology for introducing a healthy
lifestyle in patients with non-communicable diseases based on the study of functional status”, state registration No. 0121U108237.

Noncommunicable diseases (NCDs) are a significant medical and social problem. NCDs have a
pandemic level of morbidity and are characterized by polymorbidity with gradual involvement of all organs
and systems in the continuum of chronic disease. A long-term study of the pathogenesis of diseases of
internal organs by fundamental science revealed mitochondrial dysfunction, which is one of the universal
pathogenetic mechanisms of NCDs. Further scientific progress of fundamental science in the 21st century
opened new functions of mitochondria, new phenomena of their functioning and energy. It has now been
scientifically proven that the electromagnetic processes of mitochondrial membranes and cytoplasm form
the basis of mitochondrial and cell functioning [6, 7, 14, 15]. Violation of these processes leads to gradual
qualitative and quantitative degradation of the mitochondrial pool and causes the development of the NCDs
continuum due to the occurrence of various forms of tissue hypoxia, etc. [14]. Modern science has
established that the electromagnetic processes of metabolic reactions in mitochondria are accompanied by
the release of energy in the light range of the spectrum in the form of photons. The phenomenon is called
photon emission. This process of emitting photons is not visible to the human eye, so the term ultraweak
photon emission (UPE) is often used in science. The German biophysicist Fritz-Albert Popp in the 70s of
the twentieth century was the founder of the scientific study of the phenomenon and brought data about it
to the required level of scientific evidence [1-3, 10, 11]. Now the spectral components and a number of
basic physical parameters of UPE are sufficiently studied in the simplest organisms and in humans. UPE
parameters are considered as indicators of mitochondrial functions. UPE analysis is proposed by a number
of scientists as a promising non-invasive method for assessing tissue metabolism and the functional state
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of the human body [4, 8, 9, 12, 13]. UPE can be used in an electromagnet field. This is called electro-
photonic emission and the method is called electro-photonic emission analysis (EPEA). The use of modern
compact digital software and hardware systems EPEA for non-invasive study of integral indices of
metabolism and mitochondrial function can open up new technical possibilities and new prospects for the
study and practical use of UPE in medicine during the clinical examination of patients with NCDs [4-7].

The purpose of the study was to investigate the phenomenon of electro-photonic emission by the
method of electro-photonic emission analysis in patients with noncommunicable diseases with essential
hypertension and functionally healthy respondents for a further thorough diagnosis and loss of fundamental
knowledge of the etiology and pathogenesis of disease of internal organs.

Materials and methods. 163 people were included in an open, non-randomized, controlled study.
Group 1 consisted of patients (G1, n=78, the median age — 60 (32; 86), men — 68 %) with NCDs with a
verified diagnosis of essential hypertension, stage 2-3 as the main disease in combination with other
comorbid pathology. Group 2 (control) consisted of functionally healthy young respondents (G2, n=85, the
median age — 24 (23; 26), men — 58%). 39 patients (subgroup G1 (UW), median age — 24 (23; 25) years)
and 44 functionally healthy respondents (subgroup G2 (UW), median age — 24 (23; 25) years) were
examined before the war in Ukraine. 39 patients (subgroup G1 (DW), median age — 24 (23; 25) years) and
41 functionally healthy respondents (subgroup G2 (DW), median age — 23 (23; 26) years) were examined
during the war in Ukraine. Thus, it became possible to compare EPEA parameters before and during the war.

EPEA was performed on a digital software-certified measuring hardware device Bio-Well 2.0
(United States). All study participants underwent a full scan in the alternate photo registration mode with
the Bio-Well device of ten fingers: thumb left (1L), index left (2L), middle left (3L), ring left (4L), little
left (5L), thumb right (1R), index right (2R), middle right (3R), ring right (4R), little right (5R). The
parameters were evaluated: 1) area is number of pixels of the glow image (Gl); 2) area (C) is ratio of area
of the finger glow to the area of glow of calibration cylinder (for sector or whole image); 3) normalized
area is the ratio of Gl area to the area of the inner oval; 4) intensity is average intensity of all the pixels
from the GI; 5) inner area is overall number of pixels in the inner oval; 6) energy is energy of glow in *10-
2 Joules; 7) form coefficient (FC) is calculated according to the formula: FC=L%S, where L is the length of
the Gl external contour and S is the GI Area; 8) entropy coefficient (EC) is the ratio of outer contour to the
inner contour lengths; 9) inner contour length in pixels; 10) inner contour radius in pixels; 11) outer contour
length in pixels; 12) outer contour radius in pixels; 13) stress (c.u.) is a numerical assessment of the patient's
psycho-emotional and functional state on the basis of determining the curvature of the outer contour of the
radiation of photons of the fingers; 14) energy (E, Joule/J, the total energy level for the whole body) is a
numerical estimate of the light energy of the photographed photon radiation, multiplied by the area,
intensity and correction factor; 15) balance (B, %), balance left and right (BL and BR, %) are indices of
the difference between of the left and right hands [4, 5].

The study was approved by the Ethics Committee. All applicable ethical rules have been observed.
Statistical analysis was performed using the Prism 5.0 software package. The data obtained are presented as
mean values with their mean error (M+m). Mann-Whitney U-test was used to compare and determine the
statistical significance of differences between groups. The differences were considered significant at p<0.05.

Results of the study and their discussion. We obtained significantly different EPEA parameters
in the comparison groups. The results of EPEA digital images of each finger in the study groups are shown
in Tables 1 and 2.

Group analysis of energy levels found a significant decrease (p<0.0001) the E in the group Gl
(51.02+18,88 J) compared to the group G2 (54.22+14.87 J). The scale of clinical interpretation of the E
was as follows: E — 0-20 J —it’s low level, 20-40 J — it’s low level, 40—70 J — it’s optimal level, 70-90 J —
it’s increased level, 90-100 J — it’s high level.

Group analysis of the stress level index did not establish a significant difference between groups
G1(3.84+1 c.u.) and G2 (3.58+0.55 c.u.). Stress was at the level of anxiety in both groups according to the
scale of clinical interpretation: 0-2 c.u. — it’s calm state, 2-3 c.u. — it’s optimal condition, 3-4 C.U. — it’s
anxiety, 4-6 c.u. — it’s average condition, 68 c.uU. — it’s increased stress levels, 8-10 c.u. — it’s distress.
Comparison of the level of stress in subgroups before and during war events did not reveal significant
differences: the level of stress before the war in subgroup G1 (UW) was 3.69+0.8, the level of stress in
subgroup G1 (DW) was 3.99+1.16 (p=0.0598); the stress level before the war in subgroup G2 (UW) was
3.4740.46; the level of stress in subgroup G2 (DW) was 3.70+0.62 (p=0.0598).

Group analysis of photon emission balance parameters established a significant difference
(p<0.0001) in BL between groups G1 (82+13.28 %) and G2 (90.47+7.35 %). The B in the G1 group was
95.1+5.4 % and in the G2 group was 96.73+£3.17 % (p=0.1484). The BR in the G1 group was 89.4+8.3 % and
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in the G2 group was 91.8+5.7 % (p=0.2023). The scale of clinical interpretation of balance indicators was as
follows: B — 0-50 % — it’s very low balance; 50-90 % — it’s low balance; 90-100 % — it’s optimal balance;
BL, % 0-5% — it’s optimal balance; 5-10 % — it’s average imbalance; 10 % — >15% — it’s severe imbalance;
BR, % —0-5 % —it’s optimal balance; 5-10 % —it’s average imbalance 10 % —>15 % —it’s severe imbalance.

Table 1

Comparative characteristics of the physical and mathematical parameters of EPEA in study groups: part 1

P Area Area (C) Normalized Area
FIG G1 G2 P value Gl G2 P value Gl G2 P value
1L 11323+3090 11487+1974 | 0.006 -0.025+0.782 | 0.056+0.479 | 0.0007 1.274+0.630 1.664+0.626 | <0.0001
2L 10473+2595 10951+1895 | 0.0001 0.081+0.717 | 0.178+0.492 | 0.0052 1.752+1.021 2.373+0.977 | <0.0001
3L 1077842855 1111742059 | 0.0006 0.064+0.737 | 0.177+0.517 | 0.0021 1.802+1.25 2.104+0.767 | <0.0001
4L 10621+ 3021 | 10905+1913 <0.0001 | -0.031+0.814 | 0.002+0.485 0.0037 2.149+1.091 2.428+0.923 | 0.013
5L 1079343313 10883+1793 0.0004 -0.093+0.850 | -0.514+0.484 | 0.0003 2.749+1.739 | 3.203+1.246 | 0.0008
1R 1111443489 11566+2077 | 0.0005 -0.104+0.869 | 0.082+0.482 | <0.0001 | 1.103+1.185 1.610+0.656 | <0.0001
2R 1071343451 1099541955 <0.0001 | 0.097+0.884 | 0.165+0.492 | <0.0001 | 1.787+0.865 2.276+0.965 | <0.0001
3R 10695+ 3205 | 11059+1915 | <0.0001 | 0.032+0.859 | 0.147+0.475 | 0.0002 1.742+41.035 | 2.131+0.931 | <0.0001
4R 10646+ 3024 | 11003+1863 0.0003 -0.402+0.829 | 0.048+0.466 | 0.0015 2.309+1.517 | 2.436+0.788 | 0.0024
5R 1042242649 10828+1967 | <0.0001 | -0.173+0.733 | -0.075+0.470 | <0.0001 | 2.816+1.516 | 3.096+1.209 | 0.0273
P Intensity Inner area Energy
FIG Gl G2 P value Gl G2 P value Gl G2 P value
1L 88.57+12.16 | 95.96+7.426 | <0.0001 | 10395+3905 | 7768+2863 <0.0001 | 4.482+2.085 | 4.813+1.28 <0.0001
2L 93.04+11.47 | 98.32+7.511 | <0.0001 | 6952+2503 5312+ 228 <0.0001 | 4.328+1.803 | 4.707+1.333 | <0.0001
3L 93.58+11.88 | 98.38+6.65 <0.0001 | 7236+2655 5822+1874 <0.0001 | 4.499+1.985 | 4.781+1.367 | <0.0001
4L 96.41+11.87 | 99.94+6.933 | <0.0001 | 5683+2268 5018+1742 0.1367 4.572+2.121 | 4.762+1.312 | <0.0001
5L 98.07+12.68 102.2+7.682 | <0.0001 | 4895+ 2267 3926+1677 0.0034 4.723+2.228 | 4.857+1.287 | <0.0001
1R 87.54+13.44 | 94.78+7.27 <0.0001 | 10698+4252 | 8139+3032 <0.0001 | 4.396+2.311 | 4.79+1.317 <0.0001
2R 93.65+12.19 | 98.35+7.441 | <0.0001 | 6823+2580 5544+2302 0.0004 4.511+2.307 | 4.722+1.313 | <0.0001
3R 93.56+12.23 | 98.584+6.906 | <0.0001 | 7133+2417 5839+1965 0.0003 4.4.88+2.193 | 4.762+1.248 | <0.0001
4R 96.48+12.25 | 99.76+6.925 | <0.0001 | 5713+2414 4920+1633 0.0152 4.581+2.09 4.796+1.276 | <0.0001
5R 98.77+12.45 101.5+7.164 | <0.0001 | 4433+847 4054+1733 0.124 4.584+1.965 | 4.802+1.344 | <0.0001

Note: P is short forms of the Parameter; F/G is short forms of the Finger/Group; P value — the difference Mann-Whitney test
between the characteristics of the study groups.

Table 2

Comparative characteristics of the physical and mathematical parameters of EPEA in study groups: part 2

P Form Coefficient Entropy Coefficient Inner contour length
FIG G1 G2 P value Gl G2 P value Gl G2 P value
1L 2.41+0.226 2.468+0.306 0.3565 | 1.846+0.248 | 1.947+0.237 | 0.0144 477.4+80.94 | 382+62.66 0.0004
2L 2.501+0.398 2.588+0.342 0.0182 | 1.981+0.336 | 2.166+0.296 | <0.0001 | 360.8+62.54 | 320.6+57.5 <0.0001
3L 2.512+0.341 2.583+0.276 0.0626 | 1.994+0.368 | 2.086+0.242 | 0.0035 367+65.93 338+47.99 0.0012
4L 2.572+0.279 2.634+0.292 0.1695 | 2.099+0.326 | 2.179+0.271 | 0.0517 330.84£59.61 | 316.7+49.34 0.2672
5L 2.625+0.403 2.692+0.366 0.0307 | 2.283+0.524 | 2.403+0.371 | 0.0131 304.9+68.8 280.3+56.28 0.0185
1R 2.572+0.510 2.506+0.325 0.5542 | 1.9+0.361 1.951+0.266 | 0.0529 431.5+81.42 | 388.7+66.39 0.0002
2R 2.461+0.315 | 2.574+0.365 0.0145 | 1.977+0.304 | 2.132+0.308 | 0.0011 356.8+61.7 327.9459.51 0.0027
3R 2.556+0.413 2.56+0.286 0.124 2.014+0.351 | 2.094+0.308 | 0.0605 362.9£61.22 | 337.1+54.19 0.0047
4R 2.592+0.387 2.626+0.387 0.2349 | 2.131+0.376 | 2.174+0.282 | 0.1674 328.9466.63 | 316.5+46.5 0.1265
5R 2.656+0.493 2.65+0.353 0.5858 | 2.317+0.535 | 2.358+0.394 | 0.1424 293.1+58.76 | 285.2+56.91 0.2456
P Inner contour radius Outer contour length Outer contour radius

FIG G1 G2 P value Gl G2 P value Gl G2 P value
1L 56.34+10.75 | 48.78+8.855 | <0.0001 | 771.5+72.83 | 731.5+66.38 | 0.0001 78.98+8.74 74.22+7.419 0.005

2L 46.2+8.302 40.19+7.982 | <0.0001 | 698.1+68.97 | 680.1+61.11 | 0.1389 70.17+£6.906 | 67.44+6.757 0.0082
3L 47.09+8.822 42.41+6.722 | <0.0001 | 711.9465.24 | 695.1+49.89 | 0.0415 71.5446.902 | 69+5.741 0.0136
4L 41.69+£7.905 | 39.29+6.681 0.1281 | 679.1+60.42 | 678.9+51.63 | 0.9048 67.57+7.456 | 66.81+5.401 0.8337
5L 38.37+8.914 | 34.51+6.978 0.0028 | 668+76 655.9+65.34 | 0.5711 65.87+8.632 | 63.66+5.795 0.1277
1R | 57.08+11.42 49.94+9.07 <0.0001 | 799.2+97.95 | 743.9£67.28 | 0.0001 79.17+£8.572 | 74.95+7.352 0.0007
2R | 45.75+8.474 | 41.09+8.031 0.0003 | 691.2+70.83 | 684+57.81 0.6395 70.26+8.239 | 68.03+6.824 0.097

3R | 46.88+8.177 42.447.158 0.003 714.3+£78.6 691.5+52.68 | 0.0353 71.24+7.304 | 68.95+5.918 0.0248
4R | 41.59£9.125 | 39.02+6.072 0.0138 | 680.4+76.4 677+48.28 0.8329 67.51+8.16 66.68+5.22 0.434

5R | 36.71+7.709 35.11+7.198 0.726 653.6+62.15 | 653.1+57.47 | 0.726 64.28+7.327 | 64.02+6.148 0.8264

Note: P is short forms of the Parameter; F/G is short forms of the Finger/Group; P value — the difference Mann-Whitney U-test
between the characteristics of the study groups.
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During the individual analysis, it was established that during the war the level of stress increased
in some patients, while it did not change in functionally healthy individuals. 13 % (5/39) of patients had an
optimal level of stress in subgroup G1 (UW). The level of anxiety was in 64 % (25/39) of patients, the
average level of stress was in 21 % (8/39) of patients, the high level of stress was in 2 % (1/39) of patients.
The level of distress was not determined in patients of subgroup G1 (UW). The optimal level of stress in
subgroup G1 (DW) was in 11 % (4/39) of patients. The level of anxiety was in 51 % (20/39) of patients,
the average level of stress was in 35 % (14/39) of patients. The level of distress was diagnosed in 2 %
(1/39) of patients in the G1 (DW) subgroup. The optimal level of stress in G2 (UW) was in 11 % (5/44) of
respondents, the level of anxiety was in 75 % (33/44) of respondents, the average level of stress was in
14% (6/44) of respondents. A high level of stress and distress was not diagnosed in the respondents of
subgroup G2 (UW). The optimal level of stress in subgroup G2 (DW) was 7 % (3/41) of respondents, the
level of anxiety was 72 % (30/41) of respondents, the average level of stress was 21 % (8/41) of
respondents. A high level of stress and distress was not diagnosed in the respondents of subgroup G2 (DW).

The established significant difference in all physical and mathematical parameters of EPEA
between the comparison groups indicates a different level of activity of metabolic processes in sick and
functionally healthy young people. This is due to varying degrees of mitochondrial activity and photon
generation in the cells of healthy people and patients. UPE, according to some scientists, plays the role of
communication between cells in tissues [1, 2, 13]. Therefore, the results obtained may also indicate a
difference in signaling processes in the tissues of patients and functionally healthy people.

The group analysis of the index of the level of total energy established a significantly lower level
of total energy according to EPEA calculations in patients compared to healthy respondents, although the
average indices in both groups were within the normal range. The level of total energy in the normal range
was diagnosed in all patients in subgroup G1 (UW) before the war. The optimal energy level was diagnosed
in the G1 (DW) subgroup in 77 % (30/39) of patients, in 5 % (2/39) of patients a decrease in the overall
energy level was diagnosed, and in 18 % (7/39) of patients there was an increase in the overall energy level.
All respondents of subgroup G2 (UW) were diagnosed with a level of total energy in the normal range
before the war as well. An optimal energy level in the G2 (DW) subgroup was diagnosed in 90 % (37/41)
of respondents and in 10 % (4/41) of respondents an increase in total energy was diagnosed. It can be
assumed that the increase in energy during registration during the war can be explained by nervous tension
— “manager's syndrome”.

A balance study in groups G1 and G2 established probable differences in photon emission on the
left arm (Table 2). This needs further study to explain in the future. There were no significant differences
in balance indicators between subgroups G1 (UW) and G1 (DW), subgroups G2 (UW) and G2 (DW). It
was found that in the G2 (UW) subgroup, 30 % (13/44) of respondents had an average left imbalance, 31 %
(14/44) had an average right imbalance, and 36 % (16/44) had a significant left imbalance respondent, 14 %
(6/44) of respondents had a significant imbalance on the right. 45 % (19/41) of respondents in the G2 (DW)
group had an average left imbalance, 51 % (21/41) had an average right imbalance, 32 % (13/41) had a
significant left imbalance, a significant imbalance it was the case in 32 % (13/41) of respondents in the G2
(DW) group. This indicates the presence of lateralization phenomena in them and is a sign of vegetative
imbalance and a preclinical predictor of pathology.

A photon is a fundamental particle, a quantum of electromagnetic radiation in the visible range of
the spectrum, which has the form of transverse electromagnetic waves and is a carrier of electromagnetic
interaction. A photon is a massless particle that can exist only when moving at the speed of light. The
electric charge of a photon is zero. A photon is the final stage of energy exchange in living organisms and
is a component of information system interaction in living organisms. Therefore, it is possible to indirectly
evaluate the levels of metabolism and activity of mitochondria during the study of living organisms
according to the physical and mathematical parameters of the UPE. The energy level is a key integral
indicator of the EPEA method, as it demonstrates the intensity of intermolecular transport of excited
electrons and energy migration of electrical excitation of living tissues. EPEA reflects the intensity of
electromagnetic components of chemical reactions of metabolism at all levels of the morphological
hierarchy (from subatomic to organismic). Therefore, it is possible to obtain objective information about
the levels of metabolism in different patients and healthy people [2-5, 13].

This study continued our study of UPE parameters in patients with NCDs. Our results are consistent
with the results of a previous study of EPEA parameters in patients with coronary heart disease. And this
confirms the fact that there is a different level of metabolism and activity of mitochondria in the tissues of
healthy people and patients with NCDs [6, 7].
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For a long time, the level of stress in medicine was assessed by testing patients using
guestionnaires. The method of determining the level of stress using a questionnaire has an insufficient level
of objectivity, since the patient can give false answers to the questions. EPEA allows you to study the level
of stress objectively according to the UPE parameters of tissues. Chronic stress through changes in
metabolic regulation affects the course of chemical reactions and the nature of UPE, so the level of stress
can be objectively determined by calculating EPEA indicators. Activation of the sympathoadrenal system
affects metabolic processes, metabolism, and accordingly changes the nature of the contour of the glow
border in the photograph. The hardware and software complex calculates mathematical parameters and,
using the formula, calculates the objective level of stress as a physiological response of tissues to a complex
of external and internal stress influences. The EPEA can be considered as a simple and affordable method
for use in clinical conditions during the Objective Structured Clinical Examination of patients. It has proven
validity and in various modifications of the equipment has long been used for scientific purposes to assess
the functional state, level of adaptation and objective determination of the level of stress [1, 4, 5, 10].

Indices of energy balance and clinical assessment of UPE on the right and left halves of the body
are important for clinical interpretation. A significant difference between UPE indices on the left and right
can indicate disorders in the functioning of organs and be a topical reference point for pathology. The
phenomenon of significant energy asymmetry (lateralization syndrome) is a manifestation of autonomic
nervous system dysfunction and an objective sign of reduced adaptation reserves, energy homeokinesis
disorder [4, 5].

According to the literature, in recent years, interest in the further study and application of UPE has
begun to grow, as there are significant prospects in evaluating changes in UPE parameters in various NCDs:
oncopathology, diabetes, symptomatic and arterial hypertension, etc. [4, 9-10, 12]. This was facilitated by
the discovery of new functions and the importance of mitochondria and mitochondrial dysfunction in the
pathogenesis of NCDs [11, 13]. Therefore, it is undoubtedly promising to continue the study of UPE
parameters in diseases of internal organs with the aim of objective intravital non-invasive assessment of
metabolic processes at the tissue level.

1. Patients with NCDs with essential hypertension had significant differences in all physical and
mathematical parameters of EPEA compared to functionally healthy young respondents, which testifies to
a different course of metabolic processes in them.

2. The EPEA method is a modern, high-tech, accessible, valid instrumental method for assessing
UPE and indirect research of mitochondrial function, which can provide an opportunity to objectively
assess the course of energy processes at the tissue level of metabolism, determine the level of stress, the
parameters of the balance of the body's functioning.

3. The EPEA method can be recommended as promising for use in scientific research and in clinical
practice during the objective examination of patients.
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IMPROVEMENT OF THE ALGORITHM FOR INTRAOPERATIVE DIAGNOSTICS
OF BREAST CANCER METASTASIS USING SENTINEL LYMPH NODE STAINING

e-mail: vladimir.lihachev@gmail.com

Lymphatic metastasis is one of the most important causes of local BC recurrence and an unfavourable prognosis factor.
With the beginning of application in the surgical practice of staining sentinel lymph nodes using modern dyes (Patent Blue, ICG),
the approach to determining the extent of surgical intervention has changed radically Performing the staining of sentinel lymph
nodes in breast tumours allows for reducing the trauma of surgical intervention as much as possible (due to the refusal of axillary
lymph node dissection), as a result of which the number of postoperative complications is minimised. The purpose of the study
was to improve the algorithm for intraoperative detection of sentinel lymph nodes in patients with breast cancer. Between 2016
and 2021, 200 patients with T1-T3NOMO breast cancer were operated on at the Odesa Regional Clinical Hospital using two dyes:
Patent Blue and ICG. The proposed algorithm for diagnosis and treatment of breast cancer allows most cases to abandon traumatic
operations in favour of organ-preserving operations with biopsy of sentinel lymph nodes.

Key words: breast cancer, sentinel lymph nodes, intraoperative staining of lymph nodes, biopsy.
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VIOCKOHAJIEHHS AJITOPUTMY IHTPAOIEPAILIIMHOL JIATHOCTUKH
METACTA3YBAHHS PAKY MOJIOYHOI 3AJIO3H LIJIIXOM ®APBYBAHHS
«CTOPOKOBUX» JIMPOBY3JIIB

P B B R R

JlimdoreHnHe MeTacTazyBaHHS € OJHIE€IO 3 HABaXIIMBILIINX MPUYNH BUHUKHEHHS MIiCIIEBOTO PEIUINBY PaKy MOJOYHOL
3aJI031 Ta HECTIPHATIMBUM (PAKTOPOM MPOTHO3Y. 3 MOYATKOM 3aCTOCYBAaHHSM B XIpYpriuHiil MpakTUIi MeToauku (apOyBaHHS
CTOPOXOBHX JIM(MOBY3IIiB 3 BHKOpHCTaHHAM cydacHux OapBHHKIB (Patent Blue, ICG), kapauHanbHO 3MiHMCS MiAXix a0
BU3HAYEHHSI OOCSTY ONEpaTUBHOrO BTpydyaHHs. BukoHaHHs (apOyBaHHS CTOPOXKOBHX JIM(OBY3JIB NMPH IyXJIMHAX MOJIOYHOT
3aJI03M JI03BOJISIE MaKCHMAaIbHO 3MEHIIMTH TPAaBMAaTHYHICTh XipypriuHOTO BTpyYaHHsS (32 paxyHOK BIIIMOBHU BiJ aKCHJISIpHOT
nmimMdoauccekiil), BHACTIAOK YOT0 MiHIMI3y€ThCsl KiJIBKICTh MICISONEpaliifHUX yCKIaJHeHb. MeToro maHol pobotu Oyio
YIOCKOHAJICHHS aJITOPUTMY 1HTPAOIepaLliifHOTO BHSBIICHHS «CTOPOKOBHX» JIIM(BOBY3IIIB Y XBOPUX Ha PaK MOJIOYHOI 3a03u. Y
niepiox 3 2016 mo 2021 p. Ha 6a3i Oxecbkoi 0bxacHOI KIIiHIYHOI JTiKapHi Oy0 npoornepoBano 200 MaIieHTOK 3 PAaKOM MOJIOYHOL
3anozu T1-T3NOMO, 3 BuxopucranHsM 1Box OapsHHKiB: Patent Blue ta ICG. 3anponaHoBaHuMii aJropuUTM HiarHOCTHKH Ta
JIIKyBaHHS paKy MOJIOYHOI 3aJI03U JTO3BOJISE B IEPEBAXKHIN OUBIIOCTI BHUITAJIKIB BiIMOBUTHCS BiJl TPaBMAaTHYHUX OIEpaIlii Ha
KOPHCTh OpraHo30epiralounx oneparii 3 0iomnciero «CTOPOKOBHX» TiM(POBY3IIIB.

Kiio4oBi cjioBa: pak MOJIOYHOT 3271031, CTOPOXKOBI JIiMoBy3H, iHTpaonepariiiHe ¢papOyBaHHs JiM(pOBY3IIIB, OiomCis.

B I P R A P P R s

The study is a fragment of the research project “Development and implementation of new methods of intraoperative
diagnosis of sentinel lymph nodes in patients with stomach and uterine cancer”, state registration No. 0119U003578.

Breast cancer (BC) is women's most common oncological disease in various countries and ranks
first among other forms of female oncology [1, 2, 14]. Despite the early diagnosis of oncological diseases,
and the presence of screening programs for the detection of breast cancer, more than 20 % of patients at
the time of detection of this disease already have signs of metastasis of the tumour process [2, 4].
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