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Abstract

In the channel of conception of harmony of energy informative structure as a criterion of its
perfection the method of quantitative estimation of measure of harmony of the systems of organism
of animal and man is offered. Substantial distinctions are established between the indexes of
harmony of different groups of laboratory rats: intact, subject to acute or chronic stress without and
with the use of adaptogens; cows of different age-dependent groups; people with the different level
of anxiety, and also subject to influence of the structured water and prayer.

Keywords: harmony, adaptive and defensive systems, rats, cows, humans.
Pesrome

B pycne KoHumenuuu TrapMOHUU SHEProMH(POPMALMOHHOM CTPYKTYphl Kak KpHTEpHs ee
COBEPULICHCTBA MPEAJIOKEH METOJ| KOJIMYECTBEHHON OLIEHKM MEphl FapMOHHHM CHCTEM OpraHu3Ma
JKUBOTHBIX U 4eroBeka. KOHCTaTMpOBaHBI CYLIECTBEHHBIE PA3JIMYUSA MEKIY MHICKCAMH FapMOHUU
pasHBIX TPynn Ja0OpaTOPHBIX KPBIC: MHTAKTHBIX, MMOJBEPKEHHBIX OCTPOMY WM XPOHUYECKOMY
cTpeccy 0e3 M C IPUMEHEHHEM aJalTOreHOB; KOPOB pa3HbIX BO3PACTHBIX TPYI; JIOAEH C Pa3HbIM
YPOBHEM TPEBOKHOCTH, a TAKKE MOJBEPKEHHBIX BIMSIHUIO CTPYKTYPUPOBAHHON BOJABI M MOJIUTBBI.

KiioueBbie cji0Ba: rapMoOHUsi, PUCIIOCOOUTENbHO-3AINTHbIE CHUCTEMbl, KPbIChI, KOPOBBI,
JIOAH.

369



According to the concept of C Shannon (1963) developed NP Suvorov and IG Suvorova (2003), the mathematical
treatment of the harmony of any complex composite energy-structure - the technical or biological, including the body of
animals and humans - a single, unified, and also the principles of harmony and optimality criteria and the technical
excellence of their biologic structures. Single universal criterion of optimality and perfection is the maximum Harmon s
- the best internal and external harmony, which is equivalent to the maximum autocorrelation (p) and a minimum of
mutual correlation (r). For the first us in biology and medicine applied this concept to quantify the measure of harmony
Information composite neuroendocrine-immune morpho-functional system and metabolism in experimental animals and
humans.

The goal is achieved by means of factor analysis (principal component analysis) (JO Kim, ChW Mueller, 1989), the
information field observed data of individuals of different groups. To calculate the coefficients of the group p and r used
the extended matrix of factor loadings, which contains the correlation of clusters of variables (oblique factors) with
secondary and primary factors.

In the first experiment (IL Popovich, 2011) used 58 rats, divided into 4 groups. Animals of the first group remain
intact, i.e. not subjected to any stress. Rats second (control) group for weeks soldered tap water and were then subjected
to an acute stress by placing 4 hours in cold water with limited movement. At the same time, the animals of the other
two groups received before stress bioactive water Naftusia Truskavets having adaptogenic properties, or reference
adaptogen ginseng. Registration performance was carried out a day after the stress.

In the preparatory phase, it was found that all of the information field of 76 indicators of leucopenia and
immunocytogramm blood, spleno- and thymocytogramm, neuroendocrine and metabolic status and the state of the
gastric mucosa of rats intact group is condensed into 9 clusters of variables in some way correlated with 11 factors
(Table 1), 93% of the control group rats information thickened in a matrix of 19 clusters, and 27 factors, and 100% of
the information treated animals Naftusia represent clusters 9 and 13 factors, and all the information field of a reference
group of rats reduced to seven clusters and 9 factors.

Table 1. Extended matrix of factor loadings. Correlation clusters variables (factors oblique) with the secondary

(S) and the primary (P) factors. Intact group.

Cl 1 2 3 4 5 6 7 8 9

S1 0,68 -0,22 -0,52 0,01 0,66 0,04 0,03 -0,33 -0,29
S2 0,02 0,15 -0,06 -0,40 -0,16 -0,30 0,48 0,54 0,32
S3 0,73 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
S4 0,00 0,97 0,00 0,00 0,00 0,00 0,00 0,00 0,00
S5 0,00 0,00 0,85 0,00 0,00 0,00 0,00 0,00 0,00
S6 0,00 0,00 0,00 0,92 0,00 0,00 0,00 0,00 0,00
S7 0,00 0,00 0,00 0,00 0,73 0,00 0,00 0,00 0,00
S8 0,00 0,00 0,00 0,00 0,00 0,95 0,00 0,00 0,00
Pl 0,00 0,00 0,00 0,00 0,00 0,00 0,88 0,00 0,00
P2 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,77 0,00
P3 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,90

Ps=0,856+0,030; 150=0,058+0,016
Control group

P15=0,693+0,019; 140,=0,053£0,006
Experimental group
Ps=0,791+0,032; 1,0s=0,071£0,015
The reference group
p—=0,783+0,068; r5.=0,084+0,026

By definition, ideally harmonized system is characterized by maximum autocorrelation, ie when the coefficients of
correlation between the elements within the cluster is equal to 1, in combination with a minimum cross-correlation, i.e.
when the coefficients of correlation between the elements of different clusters are 0. Significantly, these criteria are
most matrix is approximated as intact rat group. The coefficient p (within) as the average of the coefficients on the
diagonal, was 0,856 + 0,030, and the coefficient r (between) as the average of the other 90 factors of a matrix - 0,058 +
0,0 16.Consequently, the value of (p-r) as a quantitative measure of harmony is 0,798 + 0,030.0One day after the stress p
drops to 0,693 + 0,019 (p <0,001) with no significant changes in r (0,053 + 0,006), so that the measure of harmony
reduced to 0,640 + 0,019 (20%), indicating our discovery disharmonizing acute stress effect.

Prophylactic use Naftusia minimizes drop p to 0,791 + 0,032 (p> 0,1 relatively intact and <0.02 relative to the
control group), again almost without affecting r (0,071 = 0,015), i.e. disharmonizing limits the effects of stress by 13%
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(to 0,720 £ 0,032). This ability of the healing water is almost similar to that of ginseng: p = 0,783 £ 0,068; r = 0,084 +
0,026; (p-r) = 0,699 + 0,068, which is a further testament to its adaptogenic properties identified in our previous studies,
which determine the Naftusia therapeutic efficacy in many diseases (IL Popovich, 2011).

A natural question arises: what is the physiological essence of harmony? Correlations screening showed the

following (Table 2).

Table 2. Correlation and regression analysis of the relationship between the index and the performance of
harmony morpho-functional systems and metabolism.

[The determining variables r b +m t p
Segmented neutrophils were -0.52 -0.00257 0.00220 1.17 0.25
Blood lymphocytes 0.46 0.00135 0.00275 0.49 0.63
Natural Killer cell activity 0.45 0.00097 0.00082 1.18 0.24
Index SPSZH -0.45 -0.08885 0.02772 3.21 0,002
Cortizolemia -0.35 0.00022 0.00038 0.58 0.56
Plasma malon dialdehyde 0.34 0.00051 0.00052 0.99 0.33
Cholesterol pre-p-and p-lipoprotein 0.32 0.03311 0.02069 1.60 0.12
[Thymic lymphoblasts 0.30 0.00461 0.00367 1.25 0.22
[The index of neutrophil killing 0.29 +0.00041 0.00065 0.36 0.53
a=0.6771 0.2129 3.18 0,003

The standard error for the dependent variable: £0,043; R=0,757; R* =0,574; F,5=6,33; p<10~®

A measure of group harmony is directly correlated with blood lymphocytosis, the activity of natural killer cells, the
level of malondialdehyde, cholesterol, pre-p and B-lipoproteins, limfoblastosis thymus index and killing of bacteria by
blood neutrophils and inverted - with the blood neutrophilia, an index of stress induced gastric mucosal injury (IGMI)
and cortizolemia.
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On this basis, the multiple regression equations are derived, which allows calculation of the individual indices
harmony, and the coefficients p and r.

"Factor" (fac) and "individual" (ind) values of harmony, p and r is closely tied in pairs (r = 0,75; 0,77 and 0.69,
respectively).Such connections cause the fundamental similarity of patterns of information component (Figure 1):
disharmonizing effect of stress and significant mitigation this effect under the conditions of use as a preventive Naftusia
and ginseng.

It was found that individual index harmony correlates with the severity of stress erosive and ulcerative lesions of the
gastric mucosa is stronger than the group. It was revealed that the latter is also linked with other information indicators:
the index of stress interactions in the immune-neuroendocrine-metabolic (Ingham) and entropy thymocyitogramms
galaxy and is determined by their combined effect of 44.4% (Table 3, Fig. 2).

Table 3. Correlation and regression analysis of the relationship between the severity of stress erosive and
ulcerative lesions of the gastric mucosa and information indicators of morphological and functional systems.

[The determining variables r b Hm t

Individual index harmony -0,60 -3,810 0,780 4,88 FE107°
[Tension index of interaction in the galaxy of Ingham 0,37 -0,142 0,122 1,16 (0,25
[Entropy timotsitogrammy -0,29 -1,236 0,463 2,67 0,01
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The standard error for the dependent variable: £0,19; R=0,666; R*> =0,444; Fs4=14,4; p<10~®

Fig. 2. The dependence of the severity of stress induced gastric mucosal injury (axis Z) on the index of harmony

(axis X) and stress index interaction between immune and neuroendocrine and metabolic parameters (axis Y).
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In the second experiment (IL Popovich, 2011) in 30 rats by chronic stress simulated blocked transient
immobilization daily for a week. As a stress-limiting means used applications ozokerit - another healing factor
Truskavets. Applying a similar methodological approach, we state that in intact rats, the autocorrelation coefficient p is
0,884 + 0,033, and the cross-correlation coefficient 1 peween - 0,063 £ 0,016, therefore, the index of the harmony H =
0,781 £ 0,033.Chronic stress reduces the last 15% - up to 0,660 + 0,033, due to a greater extent, reduce p to 0,742 +
0,033 and, to a lesser extent, increasing r pewveen Up to 0,082 + 0,017.By the way, p and 1 peween almost completely
reciprocal (r = -0,97).Mineral wax, compound to be delivered by chronic stress, limiting stressor disharmony to 0,723 +
0,022 (p=10,797 £ 0,022; T petween = 0,074 £ 0,017).

In the third experiment (IL Popovic, 2008a) 60 animals we minimize chronic stress rat aversioned soldered Naftusia
normal and as a control - saline Naftusia analog, sodium chloride adjusted to isotony in the blood plasma, and tap water.

Analysis parameters harmony indicates that the group is the autocorrelation coefficient p in the intact group 0,857 +
0,021, and the cross-correlation coefficient r yeaveen 0,062 £ 0,014, hence, the index root harmony H 0,795 + 0,021.

Weekly brazing rats with tap water on a background of daily unpleasant manipulation is accompanied by a

downward trend harmony index by 9% - to 0,725 + 0,047, by reducing p to 0,794 £ 0,047 and increase to I peween 0,069 £
0,016. Natively I Naftusia water weakens the trend: p = 0,806 = 0,034; 1 peoveen = 0,070 = 0,016; H = 0,736 + 0,034.At
the same time, the isotonic saline analogue Naftusia p decreases to 0,562 = 0,028, without affecting r veween (0,060 *
0,015), so that N falls by 37% (up to 0,502 £ 0,028).

Consequently, the loss of native water hypotonic Naftusia and its organic matter leads to the appearance of her
ability to cause disharmonizing effect on the informational component of neuroendocrine-immune complex and
metabolism.

In keeping with the concept of sanogenesis (Al Gozhenko, EA Gozhenko, 2007) revealed that the indices of
pathogenic effects of chronic stress moderately and significantly inversely correlated with group autocorrelation
coefficient as a marker of harmony, or substantially straight - with the cross-correlation coefficient as a marker
disharmony. At the same time, the effects of stress indices sanogennic significantly or moderately tied to the severity
of disharmony neuroendocrine-immune complex and moderately inverse - a measure of harmony.

In turn, the parameters of harmony and synchronization are also closely linked.

It seems that the modulators of both pathogenic and sanogennic compensatory and protective processes in
conditions of chronic stress are the information parameters of the "noise" (cross-correlation) and "uncertainty"
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(entropy), whereas the expression of de-synchronization of the voltage and directly determines the extent of pathogenic
metabolic and inverted - immuno pathogenic effects of stress, but it sanogennic effects.

In the fourth experiment (IL Popovich, 2011) of 38 rats, we have shown that the modulatory effects on the
neuroendocrine-immune complex and the metabolism of bioactive water Naftusia with a different state of its microflora
is significantly different, due to differently expressed and even multi-directional effects of its organic matter -
xenobiotics, their transformation products of microbes, microbial antigens and probiotics.

In this case, the autocorrelation coefficient (p) as a reflection of inner peace (within), ie relationships between the
indicators within each factor, accounting for the control 0,918 £+ 0,031, under the influence of the native Naftusia, ie
with live macrobiotic exhibits a tendency to decrease (0,869 + 0,030), which deepens when used Naftusia devoid germs
by filtration to 0,820 &+ 0,040 (p> 0,05), while naphtha containing microbes killed by UV radiation, causes a significant
reduction already p (up to 0,801 + 0,029; p <0,02).At the same time, the cross-correlation coefficient (r), as a measure
of reverse outer harmony, i.e. Relations between measures of different factors (between), showing a slight tendency to
increase.

As a result, the actual harmony of the matrix of indicators neuroendocrine-immune complex and metabolism under
the influence of the native Naftusia shows a trend of deterioration: 0,806 = 0,030 vs. 0,859 + 0,031 in the control,
whereas amicrobic Naftusia affects the harmony, reducing N to 0,739 £ 0,040 (p <0,05) and comprising killed microbes
- even to 0,720 = 0,029 (p <0,001), i.e. disharmonizing effects occur.

However, the effect of sync detected as estimated from the lower average correlation module and coupling
coefficient indices.

Consequently, as disharmonizing and out of sync Naftusia effects of organic matter and stable products of their
microbial transformation slightly stronger antigens (bacterial lipopolysaccharide wall) and labile microbial products
potentiate their action out of sync, but practically negate - disharmonizing.

Regarding another informational component - entropy - native Naftusia has entropy effect on leukocyte-and
thymocytogramm combined with a significant effect on proentropine splenocytogramm. Devitalization microflora
Naftusia accompanied by leveling its entropy effect on leucocytogramm, his reversion relatively thymocytogramm and
significant potentiation effect on proentropioned splenocytogramm, while the complete elimination of microflora
proentropine minimizes the effect on splenocytogramm without affecting the other effects.

Screening of correlation matrix index harmony neuroendocrine-immune complex and individual metabolism
parameters revealed a direct correlation of the latter with a thickness of fascicular (r = 0,51), glomerular (r = 0,39) and
reticular (r = 0,30) corticoadrenal zones lymphocyte content (r = 0,52), reticulocytes (r = 0,50) and macrophages (r =
0,28) in the spleen and thymus lymphocytes (r = 0,36), and phagocytic index in neutrophils (0, 46). Inverse correlations
are more numerous: a mineralocorticoid activity (r = -0,45), the content of neutrophils in the spleen (r = -0,53),
eosinophils (r = -0,39), plasma cells (r = -0,28) in the thymus - prolymphocytes (r = -0,49), plasmacytoid (r = -0,42),
Hassall cells (r = -0,34) and lymphoblasts (r = -0,26), the serum - medium weight polypeptides (r = -0,39), lipids (r =
-0,35), urea (r = -0,34), B-(r =-0,31) and y-(r = -0,29) globulins, albumins (r = -0,28), as well as amylase (r = -0,45).

As aresult, the canonical connection is very strong (Fig. 3):

R=0,995; R*=0,990; *¢4=110; A Prime=0,20; p<10~.

Fig. 3. Nical canon relationship between harmony matrix neuroendocrine-immune complex and metabolism (X-
axis) and its individual characteristics (axis Y).)
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Consequently, the state of neuroendocrine-immune complex metabolism and is determined by its harmony by
99.0%.
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Spleno-entropy and thymocytogramm, in turn, tied to the inverse autocorrelation coefficient (r = -0,49 -0,47 i) and
right - with the cross-correlation coefficient (r = 0,32 i1 0.54), which is consistent with a reflection of their uncertainty,
harmony and information noise conformity. In conducting the initial analysis found that the factor structure of the
radical left gives the maximum load thymocytogramm entropy (r = 0,83), intermediate - splenocytogramm (r = 0,69)
and close to zero (r = -0,01) - leukocytogramm, a right radical structure formed reciprocal loads autocorrelation
coefficients (r = -0,97) and cross-correlation (r = 0,95).This canonical link visualized in Figure 4:

Fig. 4. Nical canon relationship between the parameters of harmony (X axis) and entropy (axis Y)
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R=0,628; R*=0,394; 1°=23,6; A Prime=0,50; p<10~.

Therefore, the harmony of the matrix neuroendocrine-immune complex metabolism and determines the entropy of
immune organs of 39.4%.

In the same vein were performed (IL Popovich, 2011) The clinical and physiological monitoring of 37 children 10-
15 years old with a dysfunction of neuroendocrine-immune complex caused by living in areas contaminated with
radionuclides, which arrived at the rehabilitation of the resort Truskavets. One group received a standard set of mud
treatment (SBTK), and the other - complete with fitoadaptogene (jen-shen or balm "Crimea").

The autocorrelation coefficient p, calculated on the basis of a matrix of factor loadings on 48 indicators on
admission was 0,76 + 0,03, and the cross-correlation coefficient r peween 0,11 £ 0,02, therefore, H = 0,65 + 0,03.Under
the influence of harmony SBTK index did not change (0,62 + 0,04), as p (0,73 £ 0,04), and 1 peween (0,11 £ 0,02).We
should assume this is due to a significant decrease in the entry-level harmony, against which the funds balneocomplex
ineffective. At the same time contribute to the growth index phytoadaptogen Harmony 0,64 + 0,03 to 0,70 + 0,03, by
increasing p to 0,74 + 0,03 to 0,80 £ 0,03 with constant 1 peween (0,10 = 0,02 in the beginning and at the end of
treatment).

Another study (TA Korolishin, 2010) conducted a comparative study of the parameters of the matrix of harmony
blood-immune and respiratory-circulatory status 120 cows meat breed Polessie 12 age groups - from infants to 6-7 year
olds.

It was found (Fig. 5) that the autocorrelation coefficient (rho) in newborn calves is only 0,666 + 0,043, but already
on the third day, increasing to 0,779 + 0,043, then steps like again drops to 0,710 + 0,046 (on the 7th day) and 0,742 +
0,047 (on day 14), reaching an absolute minimum (0,645 + 0,030) on day 21 of life. In the future, the autocorrelation
increases dramatically - up to 0,796 + 0,032 for a 30-day, leaving the dress and holding it until the end of the third
month of life (0,803 + 0,039). Next, the autocorrelation and first fast (up to 0,738 + 0,051 at the end of the 6th month),
and then slowly (up to 0,731 £ 0,045 at the end of the 10-11th week to 0,714 + 0,036 at the end of the 18th month)
decreases, reaching second minimum. In old age stated long-term progressive increase in autocorrelation up to 0,732 +
0,037 for 3-4 years and up to 0,800 + 0,019 at 6-7 years of life.

Fig. 5. Age dynamics of the autocorrelation coefficients s (rho), the cross-correlation (r) and harmony (H) matrix
of the blood-immune and respiratory-circulatory status of cows.

374



Screening of the correlations with the other integral parameter has revealed its importance (for a sample of 120
individuals of the critical value of | r |> 0,18) an inverse dependence on the leukocytosis (r = -0,40), heart rate (r =
-0,34 ), relative content of stab neutrophils (r = -0,31), respiratory rate (r = -0,27), rectal temperature (r = -0,26),
juvenile neutrophils content (r = -0,25) and myelocytes (r = -0,21) and direct dependence - from phagocytosis activity (r
= 0,29), serum bactericidal activity (r = 0,28), its content of immunoglobulin (r = 0,27), diastolic blood pressure ( r =
0,25), the content of B-lymphocytes (r = 0,26) and platelets (r = 0,21), and the natural logarithm of age in days (r =
0,33).

A canonical correlation analysis revealed that the combination of these parameters determines the level of
autocorrelation by 21%: R = 0,459; R 2= 0,211; x * = 27,1; p <March '*

Cross-correlation coefficient in this study proved to be stable, fluctuating in different age groups in the range of
0,020 = 0,030, so that the age dynamics of the index n harmony almost entirely congruent with that of the
autocorrelation coefficient.

Almost similar and the correlation index harmony with the above parameters of the body, and hence the canonical
correlation index harmony with their constellation, which determines its value by 21,4%: R = 0,462; R *=0,214; x> =
27.5 ; p <March '

The contributions to the structure of the canonical factorial radical selected parameters are ordered as follows:
leukocytosis (r = -0,89), heart rate (r = -0,69), stab neutrophils (r = -0,66), phagocytic activity (r = 0.58),
immunoglobulins (r = 0,57), serum bactericidal activity (r = 0,56), young neutrophils (r = -0,56) and respiratory rate (r
=-0,55).

So, cows age dynamics of the index is the nature of harmony complex sinusoid with the lows on the 1st and 21st
days of life and maxima for 1-3rd month and 6-7-second period.

The next contingent to assess the level of harmony consisted of 36 men and 4 women, 25-63 years of age (mean
age 45 + 2 years), who were able to alcohol withdrawal. According to the severity of withdrawal symptoms (assessed in
points on a scale of CIWA-Ar), patients were divided into two groups: the threat of delirium (21,5 + 1,1 b) and delirium
(37,5 £ 1,7 b). Based on a matrix of 60 parameters of blood pressure, heart rate variability (by Bayes RM), vegetative
state (by AM Veen), anxiety (Spielberger by BH - Khanin YL), temperament (Ya Strelyau) and accentuation (by
Leonhard) indices were calculated p, r and N. It turned out that in the first group p was 0,789 £ 0,030, r - 0,059 + 0,010,
H - 0,730 £ 0,030, whereas the second group 0.706 + 0,030; 0,065 £+ 0,010 and 0,641 + 0,030 respectively, i.e. harmony
index patients with advanced delirium tremens was 12% (p <0,05) lower than that in individuals without it.

A strong negative correlation between the index of the harmony and the severity of withdrawal symptoms (CIWA)
(r =-0,79), which was to be expected, based on the principle of forming comparison groups.However, it appeared that
significantly H (when n =40 | r | > 0,45) correlated with systolic (r = 0,45) and diastolic (r = 0,44) blood pressure, heart
rate (HR) (r = -0,63), markers of vagal tone - the standard deviation of RR-intervals (SDNN) (r = 0,54) and the total
power of the spectrum of heart rate variability (TP) (r = 0,62), the stress index Baevsky (SIB ) (r = -0,63), and the
excitation force (FEP) (r = -0,66) and deceleration (r = -0,60) to shoot. Based on this correlation matrix is derived
multiple regression equation to calculate individual indices harmony H:

H=0,818-1,9%10"*CIWA-7,1*10**HR+7,7*10*TP+2,6*10*SIB-10**FEP

R=0,887; R*=0,786; F(s3=25; p<10°; m==0,022

Such transformations allow to visualize the communication index harmony with the severity of withdrawal
symptoms (Fig. 6) and other registered neurophysiological parameters of the body.

Fig. 6. The determination of the severity index harmony withdrawal.
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H=0,788 - 0,0035*CIWA
Correlation: r = -0,89

Harmony

65

CIWA

~o. Regression
95% confid.

It is clearly seen that the lower level of harmony in people with delirium is associated with a high stress index
Baevsky (Fig. 7) and heart rate (Fig. 8), but with lower values of time (Fig. 9) and spectral (Fig. 10) markers of vagal

tone - an important factor stress limited.

Fig. 7.The determination of the severity of the stress index harmony.
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Fig. 8. The determination of the index harmony heart rate.
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H=0,850 - 0,0015*HR
Correlation: r =-0,71
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Fig. 9. The determination of the severity index harmony temporary marker vagal tone.
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H =0,576 + 0,005*SDNN
Correlation: r = 0,61
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Fig. 10. The determination of the spectral index of the harmony severity marker vagal tone.
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However, a person in a state of delirium is characterized by greater power of the excitation central nervous system
(Fig. 11), and inhibition processes.

Fig. 11. The determination of the index harmony strength of excitation of CNS
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H=0,778 - 0,002*FEP
Correlation: r =-0,75
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The canonical correlation analysis shows that the index of the harmony is determined by four parameters
neuropsychophysiological by 88% (Fig. 12).

Fig. 12. The canonical correlation index harmony with some neurophysiological parameters.
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So, delirium tremens and its accompanying shift sympathetic autonomic regulation, together with the
strengthening of processes activation and braking are disharmonizing factors regarding neuro- and psycho-
physiological processes.

At the next stage, the same contingent was rearranged based on the individual level of reactive (situational) anxiety.
The first group consisted of 9 persons with low (5 + 30 points on the scale of the Spielberger-Hanin, an average of 18 +
3 b) the level of anxiety, and the second - 27 persons with moderate (31 + 45 b) and 4 - high (48 + 54 b) reactive
anxiety level (an average of 40 + 1 b). The index N Harmony in the first group was found to be 0,652 + 0,020, and in
the second -0,712 £ 0,022, ie 9% higher (p <0,05).

At the same levels of trait anxiety were, respectively, 41 = 3 and 51 £b 1 b (p <0,01), emotionality - 17,0 £ 1,3 b
and b 11,4 £ 1,0 (p <0,01) , demonstrative -14,4 = 0,9 b and b 10,4 + 0,7 (p <0,01), hyperthimus - 16,7 £ 1,6 b and b
12,8 £ 1,0 (p = 0.05), the mobility of excitation and inhibition - 50 + 3 and 42 + b 2 b (p <0,05), autonomic disturbances
on a subjective scale of Wayne -31,3 £ 1,5 and 36,0 £b 1, 3 b (p <0,05), on an objective scale of Wayne - 34,3 £3,1 b
and b 40,4 £ 1,7 (p> 0,05), the sympathetic-vagal balance (LF / HF) - and 2,2 + 0,7 1,2 = 0,2 (p> 0,05), stress index
Baevsky - 299 £ 69 and 201 + 21 (p> 0,05).

The maximum correlation index detected harmony H. By definition, the level of reactive anxiety (RA) (r = 0,82), a
significant - the level of trait anxiety (TA) (r = 0,51), moderate - the levels of emotion (Em) (r = -0,43), demonstrative
(Dem) (r = -0,42), hypertimus (HT) (r = -0,30), the mobility of nervous processes (Mob) (r = -0,30), autonomic
disorders on the subjective (V i) (r = 0,29) and objective (V ) (r = 0,27) and the index scale Wayne sympathetic-vagal
balance (LF / HF) (r =-0,32).

Based on the data obtained by the multiple regression equation to calculate individual indices harmony H:

H=0,662 + 2,3*10°*RA - 10°*TA - 1,2*10**Em - 3,9%*10**Dem + 5,1*10**HT + 3,6*10**Mob

R=0,869; R*=0,754; F(3=19,9; p<10~°; m=+0,014

Figure 13 shows that people with a low level of reactive anxiety and characterized by a low level of harmony,
while moderate and high levels of reactive anxiety accompanied by a progressive increase in the index of the harmony

of neuro- and psycho-physiological processes.

Fig. 13. The determination of the level of the index harmony reactive anxiety.
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H=0,634 + 0,0018*RA
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This position is, in principle, also valid on the level of trait anxiety (Fig. 14).
Fig. 14. The determination of the index of harmony level of personal anxiety.
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It seems that anxiety is a significant harmonizing factor.This is consistent with a higher level of activity of some
parts of the central nervous system in patients with high levels of anxiety (D Tolkunov, D Rubin and LR Mujica-Parodi,

2010).
On the other hand, the shift sympathetic autonomic regulation, the mobility of nervous processes and

psychophysiological disharmonizing accentuation of personality are factors that determine the level of harmony in the
aggregate, according to the data of the canonical correlation analysis, by 48% (Fig. 15).

Fig. 15. The canonical correlation index harmony with some psycho- and neuro-physiological parameters.
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H=-12,1*10"**Em-8,75*10**Dem+8,2*10**V,-2,3*10**HT-4,3*10**Mob+5,5*10**V,-14,5*10**LF/HF+0,697
H=-0,438*Em - 0,231*Dem + 0,369*V, - 0,083*HT - 0,313*Mob + 0,346*V, - 0,062*LF/HF

R=0,696; R*=0,484; F;3=4,3; x*=22,8; p=0,002; m=+0,017

The final two studies are also conducted on one of the authors. In the first experiment in the morning in a sitting
position first recorded the hardware-software complex "KardioLab HRV +" (HAI-Medica, Kharkov) electrocardiogram
(ECQG) in II standard lead for 7 minutes and was carried out simultaneously with four 25-second recording of the
electroencephalogram (EEG ) hardware-software complex "NeurOK" (HAI-Medica, Kharkov) monopolarly in 16 loci
(Fpl, Fp2, F3, F4, F7, F8, C3, C4, T3, T4, P3, P4, T5, T6, O1, O2) of the International 10-20 system, with the reference
electrodes A and Ref to ear lobes.The author then made a sip of water and sant water 1 minute recording of ECG and
EEG was repeated. The next day, the experiment was repeated. A total of 7 experiments, so that the analysis result
obtained from 7 ECGs and EEG records 28 before and after use sant water.

The subject of the analysis were temporal and spectral parameters of heart rate variability (HRV), and the
amplitude-frequency and spectral parameters of the basic EEG rhythms (B, ., 8 and ) at all loci.

Calculated on the basis of index N Harmony at baseline was 0,640 + 0,013, and after drinking water sant increased
t0 0,679 £ 0,014, ie 6% (p <0,05).Moreover, H was positively associated with markers (correlates) vagal tone (pNN s r
=0,45; TP: r = 0,45; SDNN: r = 0,40) and negatively - with markers of sympathetic tone (LF / HF : r = -0,37; LFnu: r
= -0,28; AMo: r = -0,25) (for a given sample of the critical value of | r [> 0,26).However, the observed positive
correlation index harmony with the B-index rate (IR-f: r = 0,31) and negative EEG its relationship with the spectral
power density of B-rhythm in the left parietal (P3-B: r = -0,30 ) and left occipital (O1-f: r = -0,31) leads, as well as o-
rhythm in the right parietal (P4-a: r = -0,32) abduction.

Multiple regression equation is:
H=0,53+2,9*10"*pNNs+2,4*10*TP-0,014*LF/HF+1,3*10**IR-B-5,7*105*P3-B-5,1*10°*O1-p-7,6*10*P4-q,

R=0,667; R>=0,445; F (15 =5,5; p=0,0001; m =+ 0,016

The subsequent calculation of the indices of harmony for each of the 56 registered EEG allows us to illustrate (Fig.
16), first, virtually stable state of harmony of the nervous system during the initial 5-minute period ("negative" time),
and secondly, an abrupt rise Index of harmony in the second minute after a sip of water with sant holding it at that level
for a further 5 min period of EEG recording.

Fig. 16. Levels of harmony to the nervous system (''negative" time) and after a sip of sant water.
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This experiment confirmed the previous findings about the harmonizing effect of vagal regulatory influences and
disharmonizing - sympathetic, as illustrated by the data presented in Fig.17-20.

Fig. 17. The dependence of the index of the harmony of the total spectral power of heart rate variability.
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Fig. 18. The dependence of the index of the harmony of the marker vagal tone.
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H = 0,655 + 0,008*pNN50
Correlation: r = 0,674
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Fig. 19. The dependence of the index of the harmony of the stressor index Baevsky.
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Fig. 20. The dependence of the index of the harmony of the index sympathetic-vagal balance.
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Along with this, we have identified with the level of harmony series of EEG (Fig. 21 and 22). This is consistent
with the identified wound us (IL Popovych et al., 2013) and other authors (HD Critchley, 2005; SC Matthews et al.,
2004; SM Oppenheimer et al., 1996; AR Subhani et al., 2012; Yi - Yuan Tang et al., 2009) relationships between the
parameters of the EEG and heart rate variability.

Fig. 21. The dependence of the index of the harmony of the average amplitude of the B-EEG rhythm.
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Fig. 22. Harmony dependence index of the spectral power density of a-rhythm EEG right parietal locus.
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On the whole, judging by the results of the canonical correlation analysis, the level of harmony of the nervous
system is determined by the state of its parameters by 97% (Fig. 23). Obviously, the last influenced sant water.

Fig. 23. The canonical correlation index harmony with the parameters of the EEG and heart rate variability
in the conditions before and after the sant water.
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The apotheosis of the research in this vein, we believe the study of the influence of the harmony of prayer. In the
author's experiment, first for 3 min EEG was recorded 4 times, then the author of over 3 minutes to mentally
pronounced the prayer "Our Father ..." and "Hail Mary ...", while the recording of EEG continued the previous regime.

Sun it held 7 sessions over two weeks.
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It was found that prayer increases the index of the harmony of 0,641 + 0,015 to 0,692 + 0,020, ie 8% (p <0,05).Our
conclusion is that, in principle, consistent with the latest views on the effect of prayer on the brain (Neuberg A.,
Waldman MR, 2013).

Correlation analysis found that, in contrast to sant water, prayer mediates its harmonizing effect on the brain through
the activation of B-rhythm, as evidenced by the positive correlation index harmony with the index B-rhythm (Fig. 24).

Fig. 24. The dependence of the index of the harmony of the index f-EEG rhythm.
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However, it was found a positive association with the N power spectral density of 6-rhythm on the left prefrontal
abduction (r = 0,43).Both parameters together dictate harmony index by 51% (Fig. 25).

Fig. 25. The determination of the index harmony index B-rhythm and power spectral density Fp1-0-rhythm
EEG.
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Fig. 26. The canonical correlation index harmony with the parameters of the EEG in the conditions before
and after the prayer.
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Such a harmonizing effect on EEG also provides power spectral density 0-rhythm locus T3 (r = 0,40) and a-rhythm
loci F3 (r = 0,43), F4 (r = 0,41) and C3 ( r = 0,42), whereas due to the index of the last harmony loci parameter P3 and
O1 were negative (r =-0,41 and -0,41).

As a result, the joint determination of the parameters listed EEG index its harmony was 75% (Fig. 26). This is
documented by the equations:

H=-0,171+8,6*10*B-RI(%)+3,2*10"**Fp1-0(nV*/Hz)+3,1*10"**F3-0(nV/Hz)+4,4*10**C3-a(uV¥Hz) +2,0*10"
*F4-a(uVY/Hz)-9,4*10"*P3-0(%)-3,1%10501-a(%)-8,9*10-*T3-0(uV*/Hz)

H=0,81%*B-RI(%)+0,132*Fp1-0(nV*/Hz)-0,449*F3-0(nV*/Hz)+0,445* C3-a(nV*/Hz)+0,173*F4-q (LV¥/Hz)-
0,657*P3-(%)-0,013*01-0(%)-0,021*T3-0(nV*/Hz)

R=0,867; R2=0,752; F(s,5)=17,9; Xz(s)=70; p<10-6

CONCLUSIONS

In line with the concept of harmony energy-structure as a criterion for its perfection a method of quantitative
evaluation measures harmony morpho-functional systems of animals and humans are responsible for its protection from
adverse (stress) environmental influences. The method is based on the factor analysis of the information field observed
data morpho-functional systems and the creation of an expanded matrix of factor loadings, which are calculated on the
basis of the coefficients of autocorrelation and cross-correlation index of harmony for a homogeneous group of
individuals.

We noted the significant differences between the indices harmony of the different groups of rats: intact, subject to
acute or chronic stress with and without the use of tools stresslimiting (adaptogens) cows of different age groups of
children who received different treatment systems; adults with different levels of alcohol withdrawal syndrome and
reactive anxiety, as well as the author's conditions of use sant water and prayer.

Revealed significant correlations between the group indices harmony with a number of indicators of
neuroendocrine-immune complex and metabolism, which allows us to calculate individual indices harmony. However,
the observed relationship between the parameters of harmony with other information parameters characterizing the
timing and entropy.

Practical application of the method allows to quantitatively evaluate the integral condition of protective and
adaptive, and other body systems, the impact on them of various external and internal factors, and the effectiveness of
therapeutic and preventive agents.
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Cornacio ¢ kouremmeidi C. Shannon (1963), passuroii H.II. CysopoBeiM n H.I. Cysopooii (2003), MmaremMaTHyeckas TPaKTOBKa TIapMOHHH JIIOOOH CIOXKHOH COCTaBHOM
3HCpFOVIHq)0pMaL“/IOHHOﬁ CTPYKTYpBI - TEXHUYECKOH M 6VIOHOFH‘1CCKOFI, B TOM YHCJIC OpraHuM3Ma JKHBOTHBIX M 4YCIIOBCKA, - CAMHAsA, TAKXC CAWHBI W TNPUHLMIIEI TAPMOHMH W KPHTCpHH
ONTHMAJIBHOCTH TECXHUYCCKHUX U COBEPIIEHCTBA OHMOJIOrHYecKuX CTPYKTYp. E}JHHHM YHHUBEPCAJIBHBIM KPUTCPUEM ONTUMAIBHOCTH W COBEPIICHCTBA ABIACTCA MAKCHMYM IapMOHHM - HaWIy4duias
BHYTPEHHsisl M BHELIHsis TapMOHMH, YTO DKBHBAJIEHTHO MAKCHMYMY aBTOKOPEIAUMH (p) ¥ MHHMMYMY B3auMHOH Kopensuuu (r). Hamu Bnepsble B OHOIOrMM M MeIMUMHE NPUMEHEHA IaHHAs
KOHIIETIMSA I KOJHYECTBEHHOH OLEHKH Mephl TapMOHMH MH(OPMAIMOHHBIX COCTABHBIX HEHPOIHIOKPHHHO-NIMMYHHOIH MOP]O-(yHKIMOHANBHOH CHCTEMBI H MeTaboJIH3Ma JKCTIePUMEHTANBHBIX
SKMBOTHBIX M JIOZEH.

Llenb JOCTHrHYTa MyTeM MpoBeAeHUs (GaKTOpHOro aHantu3a (Metoa raBHeIX KomnoneHT) (Kim J.O., Mueller Ch.W., 1989) nxpopmanioHHOro mojs 3aperucTpupoBaHHBIX HoKasatenei ocobeit
pasHbIX rpymi. s BBIMHCICHHS IPYIIOBLIX KOA(O(HUIHEHTOB p U I UCIONb30BaHA PacliMpeHHas MaTpuLa (paKTOPHBIX HArPY30K, coleprKkalias KOpPPesiiy KJIacTepoB MePEMEHHBIX (KOCOYTOIbHBIX
(aKTOPOB) CO BTOPHYHBIMH U TIEPBHYHBIMH (HaKTOPaMH.

B nepsom skcnepumente (ITomosnu IJI., 2011) ncnomne3oBano 58 Kpeic, pa3aencHHBIX Ha 4 Tpynmbl. JKMBOTHBIC NEPBOH IPYNIBI OCTAaBaIMCh HHTAKTHBIMH, T.C. HE MOIBEPrajuch HHKAKHM
BoszeicTBusiM. KpbICh BTOPOii (KOHTPOIBHOIT) IPYNIEl B TEYCHHE HEAEIH HAMAHBAJINCh BOJONPOBOAHON BOIOM, a 3aTeM OBLIM MOABEPrHYTHI OCTPOMY CTpecCy IyTeM MOMELICHHsS Ha 4 yaca B
XOJIOIHYIO BOJY C OIPAaHHYEHHEM Nepe/BIKeHHH. B TO e BpeMs KHBOTHBIE JBYX OCTAJIbHBIX IPYIII NEpes CTPECCOM Ioydann OuoakTuBHyio Boxy Hadrycs kypopra Tpyckasew, obiazatonryio
aJlaNTOreHHBIMU CBOFCTBAMH, WJIM STAJIOHHBIN a/1alITOTeH JKeHb-IIeHb. PerncTpanuio nokasareeii OCyIecTBIIsUIH 4epe3 CyTKHU IocIie cTpecca.

Ha MOATOTOBUTEIIBHOM 3Tare 6LUT() BBISICHCHO, YTO BCC PIHCI)OpMaL["OHHOC ToJie 76 moKaszarteneil JeHKo- u HMMYHOIIUTOTPAMM KpOBH, CIUICHO- W THMOLIMTOIPAMM, HCﬁpDTBH}lOKp"HHO]‘O n
MeTabOIMYECKOr0 CTATYCOB, @ TAKXKE COCTOSHUS CIIM3UCTOMH JKETyAKa KPBIC MHTAKTHOM TPYIIIBI KOHACHCUPYETCS B 9 KJIACTEPOB MEPEMEHHBIX, B TOH MM HHOW Mepe koppenupyomux ¢ 11 dgaxkropamn
(tabu1. 1); 93% uHpOPMALMK KPBIC KOHTPOJILHOI IPYIIIbI CrYIIEHO B MaTpHily u3 19 kinactepos 1 27 pakropos; 100% undopMaLiu KHBOTHBIX, nony4daBimx Hadrycio, npeacTaBisior 9 KiacTepoB
13 (akTOpoB, a Bce MHPOPMALIMOHHOE ITOJIE KPIC STAIOHHOM TPYIIIIBI PelylHpyeTcs 10 7 KIacTepoB U 9 GakTopos.

Tabmuua 1.
PaciumpenHas MaTpuia GaKTOpHbIX Harpy30K. Koppessiuun KiiacTepoB epeMeHHbIX (KOCOyroJbHbIX (hakTopoB) co BropudHbiMu (S) i nepsuynbivi (P) dpakropamu.

HMHTakTHas rpynma

Cl 1 2 3 4 5 6 7 3 9

S1 0,68 0,22 0,52 0,01 0,66 0,04 0,03 033 0,29
S2 0,02 0,15 20,06 0,40 0,16 030 0,48 0,54 0,32
S3 0,73 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
S4 0,00 0,97 0,00 0,00 0,00 0,00 0,00 0,00 0,00
S5 0,00 0,00 0,85 0,00 0,00 0,00 0,00 0,00 0,00
S6 0,00 0,00 0,00 0,92 0,00 0,00 0,00 0,00 0,00
S7 0,00 0,00 0,00 0,00 0,73 0,00 0,00 0,00 0,00
S8 0,00 0,00 0,00 0,00 0,00 0,95 0,00 0,00 0,00
Pl 0,00 0,00 0,00 0,00 0,00 0,00 0,88 0,00 0,00
P2 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,77 0,00
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P9=0,856+0,030; ry=0,058+0,016

KoHTponkHas rpymma

P19=0,693£0,019; 149,=0,053%0,006

Ol'lb]THaf{ rpymnmna

Ps=0,79120,032; 1,05=0,071£0,015

DrajloHHas TpyNIa

p-=0,783+0,068; r5=0,084+0,026

Tlo ONpECICHUIO, HACATbHO rAPMOHU3HPOBAHHAA CHCTEMA XapaKTCPU3YCTCA MaKCUMaJIbHON aBTOKDpEJ’IﬂHHEﬁ, T.C. Koraa KOT)d)l:b“llHCHTbl KOppeIsilnn MEXKAY 3JIEMEHTAMH BHYTPH KIacTepa
PaBHbI 1, B COYETAHMH ¢ MUHUMAJIBHOII B3aHMHOM KOPPEISLHEH, T.e. KOria Kod(GUILMEHTb KOPPEISLMH MeXK/Iy dIEMEHTAMH Pa3HBIX KJIacTepos paBHb! 0. 3HAMEHATEIBHO, YTO K THM KPHTEPHSM B
HauGonbleil Mepe NpUOIIKEHa MaTPUIla HMEHHO MHTAKTHOH rpymmbl Kpbic. Kosddumment p (within) xak cpennee dbo TOB, pa no jauaronany, cocrapun 0,856+0,030, a
kod(dummeHt r (between) kak cpeaHee octanbHeIX 90 Koa(puimeHToB MaTprie - 0,058+0,016. CreoatensHO, BeMUMHA (p-T) Kak KOJTHYECTBEHHas Mepa rapMonuu pasra 0,798+0,030. Yepes
cyTkn mocne ctpecca p magaet no 0,693+0,019 (p<0,001) npm orcyrcTBuM cymiecTBeHHbIX H3MeHenuit r (0,053+0,006), Tak uto Mepa rapmonuu ymesbmaercs 10 0,640+0,019 (ma 20%),
CBHUETENbCTBYS 00 OTKPBITHH HaMU JHCTAPMOHH3HPYIowIero >¢dexra ocTporo crpecca.

Tpodunaktudeckoe yrnorpednenue Haprycn munumusupyer nagexue p go 0,791+0,032 (p>0,1 otHocHTenbHO HHTaKTHOH M <0,02 OTHOCHTENBHO KOHTPOJIBHOI IPYIIIBI), ONSATH K€ MOYTH He
Bimsist Ha 1 (0,071+0,015), T.e. orpaHHYMBaeT AUCrapMOHM3NpYyIoIIee aeiicTBre cTpecca Ha 13% (10 0,720£0,032). DTa cnoco6HOCTH 1eNeGHO# BOABI MPAKTHYECKH aHATOTHYHA TAKOBOH JKEHb-IICHS:
p=0,783+0,068; r=0,084+0,026; (p-r)=0,699+0,068, uTO ABIACTCS JOMOIHUTENLHBIM CBUCTEILCTBOM €€ aJaNTOTCHHBIX CBOMCTB, BBISIBICHHBIX B HALINX NMPEABIIYIIMX HCCICI0BAHHIX, KOTOPhIE H
omnpezensior nevyebHyo s¢dexruBHocTs Hadrycn npu Muorux 3abonesanusx (ITorosuy LJI., 2011).

Bo3HHKAET €CTECTBEHHbIH BONPOC: KAKOBA ke (PM3HOJIOrHYecKas CyIHOCTh rapMoHHH? CKPHHHHT KOPPEIIAIMOHHBIX CBA3eH MoKasaJ cieyiomee (Tadn. 2).
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Tabnuua 2.
Koppensnnonno-perpeccuBHblit aHamu3 cBs3el MEK1y HHICKCOM FapMOHHH U TIOKa3aTeIAMH MOP(O-()YHKIMOHATBHBIX CHCTEM M MeTabou3Ma

JleTepMUHHpYIOLIHE TIep T b +m t P
CerMeHTOsIIepHbIe HeHTPODHIIBI KPOBH -0,52 -0,00257 0,00220 1,17 0,25
JIuMOLHTBI KPOBH 0,46 0,00135 0,00275 0,49 0,63
AKTHBHOCTb HATYPQJIbHBIX KHIUICPOB 0,45 0,00097 0,00082 1,18 0,24
Vnnexe CHCK 045 ~0,08885 0,02772 321 0,002
Koprusonemus -0,35 0,00022 0,00038 0,58 0,56
MaoHOBBIN JJHAIIBICTHJL TIa3Mbl 0,34 0,00051 0,00052 0,99 0,33
XomnecrepuH npe-f- U B-mUnonporenion 0,32 0,03311 0,02069 1,60 0,12
JIumdobmacTsl THMYCA 0,30 0,00461 0,00367 1,25 0,22
WHpexe KnuMHra HelTpOHIOB KPOBH 0,29 -0,00041 0,00065 0,36 0,53

a=0,6771 0,2129 3,18 0,003

Crangapruas st ii mep ii: £0,043; R=0,757; R* =0,574; F105=6,33; p<10*

Mepa rpynnoBoi rapMoHHH MPAMO KOPPETHPYET € TUM(OLHMTO30M KPOBH, AKTHBHOCTBIO MPHPOIHBIX KMILIEPOB, YDOBHEM MaJOHOBOTO JIMAbIErH/a, XoNecTepuHa npe-p u B-1unonporensos,
uM(pOOIACTO30M THMYCA W MHJEKCOM KMIUTMHTa GakTepuil HeHTpo(uIaMu KpOBH M MHBEPCHO - ¢ HEHTPODUIE30M KPOBH, HHIECKCOM CTPECCOPHBIX MOBPEkACHHH cnu3ucToi xemyaka (CIICK) u
KOPTH30JIEMUEH.

M InTaKTH B BB+c1pec W H+ctpec OX+ctpec

Ha 5toii ocHOBE BbIBE/ICHBI yPaBHEHHS MHOJKECTBEHHOM PErPECCHH, UTO JIE/IaeT BO3MOKHBIM PAaccyeT HHAMBHAYATbHBIX HHICKCOB TaPMOHHH, & TAKKE KOI(QQHIIMEHTOB p U I.

"®akropubie" (fac) n "nuauBnayanbHbie" (ind) BeMMYMHBI TADMOHHH, p M T TECHO MOBsi3aHbl omapro (r=0,75; 0,77 u 0,69 cooTBeTcTBeHHO). Takue CBS3M 0OYCIABIMBAIOT MPUHIMIHATLHYIO
CXOJKECTh MIATTEPHOB HH(OPMALMOHHBIX COCTABHBIX (pHC.1): Aucrapmonm3upyomuii 3 dexT cTpecca U CyMECTBEHHOE CMATIIEHHE 3TOr0 d¢eKxra IpH YCIOBUAX IPEBEHTUBHOIO YIOTPEONCHHUS KaK
Hadrycn, Tak 1 KeHb-IICHS.

OKa3anock, 4To MHAMBHIYaIbHbIH HHICKC TADMOHHH KOPPEIUPYET C TAKECTIO CTPECCOPHBIX SPO3HBHO-A3BEHHBIX MOBPEKICHUI CITM3HCTOI JKENy/IKa CHIbHEE, YeM IPYINIOBOii. BhisiBieHO, 4To
TIOCTIC/IHSIA CBA3aHA TAKKC C IPYTMMH MH(OPMAIMOHHBIMH TI0OKA3aTe/AMMU: MHICKCOM HANPKCHUSA B3aNMOJICHCTBUSA B MMMYHHO-HEHPOIHIOKpHHHO-MeTabommucckoit (MHOM) nuesine u suTponmei
THMOLIUTOTPaMMBbl U IETEPMUHUPYETCS UX COBMECTHBIM BIHsiHuEM Ha 44,4% (Tabi. 3, puc. 2).
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Ta6mumua 3.
K0ppermuuoHHo-perpeccuBHuﬁ aHanu3 CBsi3el MECKIAY TAKECTHO CTPECCOPHBIX SPO3HBHO-A3BEHHBIX ﬂOBpe)KIlCHMﬁ CIM3UCTON Kelyaka u HHd)(JpMﬂLU/lOHHHMH ToKas3aTeIsaMu M(de)()-
(DYHKIMOHAILHBIX CHCTEM

JIeTepMHUHUPYIOIIHE TIEPEMEHHBIE r b +m t p
WHMBHYabHBI MHACKC TAPMOHHH -0,60 -3,810 0,780 4,88 =10°
Wupexc Hanpsbkenus Bzanmozeiictaust B UHOM miesine 0,37 -0,142 0,122 1,16 0,25
DHTPONHS THMOLUTOIPAMMBbL -0,29 -1,236 0,463 2,67 0,01
a=3,795 0,734 5,17 <10°®
CrangaprHast st ii mep ii: £0,19; R=0,666; R =0,444; F354=14,4; p<10*
Puc. 2. 3 Th TS/KECTH CTP 1X it camsucroii skenyaka (ock Z) or mujekca rapMonnu (och X) M HHeKca B iCTBHSL HMMYHHBIX U

HelPOIHIOKPHHHO-MeTa00/IHYeCKHX IToKa3aTeeii (ocbY)
7=14,84-40,1*X+0,91*Y+26,2*X*+0,12¥XY-0,44Y*

S W WY

I 0,028
I 0,105
N 0,182
[ 0,26

[ 0,337
[J10414
[ 0,491
I 0,568
I 0,646
Il 0,723
Il above

Bo Bropom sxcnepumenrte (ITomosuy LJI., 2011) na 30 kpbicax MOAEIHPOBAIIM XPOHUYECKHUI CTPECC MyTEM UX KPAaTKOBPEMEHHOMU €KeIHEBHOI HIMMOOWIN3ALMY B TeUeHHE Helenu. B kauecTse
CTpecc-THMHTHPYIOIIETO CPeJICTBA MCIIONB30BaIN alIMKALIMK 030KEepHTa — JIpyroro 1eixe6Horo dakropa Kypopra Tpyckasel. IIpuMeHHB aHAJTOTMYHBINA METOXMYECKUI TTOIXO0JI, MbI KOHCTaTHpPYeM,
YTO y MHTAKTHBIX KPbIC K03 duumeHT aprokoppensmun p coctapnser 0,884+0,033, a kod(GUIHEHT B3aMMHON KOPPENAIHH T'berveen - 0,063+0,016, cienoarensHo, nuaeke rapmonnu H=0,781+0,033.
XpoHnueckuii cTpecc CHIKaeT nocneanuit Ha 15% - no 0,660+0,033, 3a cuer, B Gonbureii Mepe, cHmkeHns p 10 0,742+0,033 u, B MeHbLICH Mepe, MOBBIUECHUS I peween 40 0,082+0,017. K ciosy, p n
Thetween IPAKTHYECKH HOTHOCTBIO peLUIPOKHEL (1=-0,97). O30KepuT, anIuIMIUpyeMblii Ha (OHE XPOHMYECKOro CTpecca, OFPaHHYUBAET CTPECCOPHYIO aucrapMonuio no 0,723+0,022 (p=0,797+0,022;
Therween=0,074+0,017).

B tpetbem sxcnepumente (IMomosuy 1JI., 2008a) Ha 60 KHBOTHBIX MBI C 1€TbI0 MHHHMH3AIMH XPOHHYECKOTO aBEPCHOHHOTO CTpecca Kpbic HamauBamu HadTyceit oObIuHOlM, a B KauecTBe
KOHTPOJIsi — CONeBbIM aHanorom Harycu, 10BeACHHBIM XJIOPHIOM HATPHS 10 H30TOHUH C ILIA3MOii KPOBH, & TAKXKE BOJOIPOBOJHOIT BOJOI.

AHanu3 napaMeTpoB TapMOHHHM CBHIETENbCTBYET, YTO IPYMIOBON KOA(P(HUMEHT aBTOKOPPENSILUK p COCTAaBIseT B UHTaKTHON rpymme 0,857+0,021, a koodpuLmeHT B3aUMHOI KOppemsuun
Thetween 0,06240,014, cnienoBartensHo, HHAeke rapmonuu H pasen 0,795+0,021.

HenenbHoe HamanBaHHE KPHIC BOXOMPOBOAHOM BOAO Ha (JOHE €KETHEBHBIX HEMPHATHBIX MAHUITY LM ¢ HIMH COMPOBOXKAAETCS JTHINb TEHACHIHEH K CHIKEHHIO HHIEKCa TapMOHHH Ha 9%
- po 0,725+0,047, 3a cuer cHmkenus p 10 0,794+0,047 M NMOBBIEHUS Tbeween A0 0,069+0,016. HatmBuas Boma Hadrycs ocmabnser oty tenmeHimio: p=0,806+0,034; Iiewen=0,070£0,016;
H=0,736+0,034. B T0 e Bpemsi M30TOHHYeCKHUiT coneBoi ananor Hadrycu ymensiuaer p 1o 0,562+0,028, He BIAUsIs HA Toeween (0,000£0,015), Tak yro H naxaer na 37% (zo 0,502+0,028).

CrenoBaTeNbHO, JIMIICHHE HATHBHO# BOIbI Had)Tycsi THIOTOHHYHOCTH ¥ €€ OPraHNYEeCKHX BEIIECTB NPHBOIMT K MOSBJICHUIO y Hee CIIOCOOHOCTH BBI3bIBATH JIUCTaPMOHH3HPYIONIHIT SdeKT Ha
MH(OPMAIMOHHYIO COCTABJISIONIYI0 HEHPOIHIOKPHHHO-UMMYHHOTO KOMILIEKCA M MeTabou3Mma.

B pycne konuenmuu canorenesa (I'oxenko A.U., T'oxenko E.A., 2007) BBISABIECHO, YTO MHACKCH HATOreHHBIX Y(P()EKTOB XPOHHYECKOrO CTPECCa YMEPEHHO M 3HAUMTEILHO HHBEPCHO
KOPPEJHPYIOT C IPYIINOBBIM KO3 (MULHEHTOM aBTOKOPPENSLHH KaK MApKePOM TApMOHHH, HIIH 3HAYHTEIIBHO MPSIMO - ¢ KO3 GULIMEHTOM B3aHMHOM KOPPENsLII KaK MapkepoM JHCrapMoHuu. B to
K€ BPeMs MHJIEKChI CAHOTeHHBIX 3((eKTOB CTpecca 3HAYMTEIIBHO HIIM YMEPEHHO TOBS3aHbI C BHIPAXKEHHOCTHIO JJUCTAPMOHHH HEeHPOIHIOKPHHHO-UMMYHHOTO KOMIUIEKCA M YMEPEHHO HHBEPCHO - C
Mepoit rapMOHHH.

B cBo0 0uepesb, MapaMeTpbl FApMOHUH M CHHXPOHH3ALMH TOXKE TECHO B3aHMOCBSI3aHbI.

Co3zaeTcs BIIeHaT/ICHUE, YTO MOJYJISTOPAMU KaK MMATOTEHHbIX, TAK U CAHOTECHHBIX KOMIIEHCATOPHO-3ALIMTHBIX MPOLECCOB B YCIOBHAX XPOHHYECKOTO CTPECCa BBICTYIAIOT MH(GOPMALMOHHbIE
mapamerpsl "myma" (B3aMMHOH KOppensiMn) M "HeompeneNeHHOCTH' (SHTPONHH), TOrJa KaK BBIPOKEHHOCTb HANPSKCHWS M JIECHHXPOHHM3AIMHM INPAMO JETEPMHUHHUPYET Mepy MaTOTEHHBIX
MeTabONHYECKHX ¥ HHBEPCHO - MATOTeHHBIX HMMYHOTPOITHBIX 3(()EKTOB CTpecca, HO He CAHOTEHHBIX ero I (eKToB.

B uerseprom skcnepumente (ITomosuu LJI1, 2011) Ha 38 kpbicax HaMH IOKA3aHO, YTO MOAYIMPYIOLIEE BIHAHHE HAa COCTOSIHHE HEHPOIHJOKPHHHO-MMMYHHOTO KOMIUIEKCAa M MeTaboim3Ma
6roakTuBHOM Bozbl HadTycst ¢ pasHbIM COCTOSIHUEM €€ MHKPO(MIIOPBI CYLIECTBEHHO PA3JIMYHO, YTO O0YCIOBICHO Pa3HOBBIPAXKEHHBIMH U JaKe PasHOHANPABICHHBIMU d(Q(PEKTaMi ee OpPraHu4ecKux
BEIIECTB-KCEHOOMOTHKOB, MPOAYKTOB UX TPaHCHOPMAIIMK MHKPOOAMHU, MHKPOOHBIX aHTHT€HOB M IIPOOHOTHKOB.

IIpy 3TOM K03((UIMEHT aBTOKOPPEIAIHH (p) KaK OTpaKeHHE BHYTPEHHEH rapMoHnH (within), T.e. B3anMocBs3eii MeX/Ty ToKa3aTe/sMH B MPe/Iesax KakI0To OTACTBHOTO (haKTopa, COCTABIIAS B
xouTpone 0,918+0,031, nox BimsHnem HatuBHOH HadTycw, T.e. ¢ xHBOH MUKPOQIOpPOH, MPOSABIAET UL TeHASHIHIO K cHibkennio (0,869+0,030), koTopas yriybisercss npH ynotpebiaeHun
Hadrycn, numensoit Mukpo6os nyrem ¢uistposanus, 10 0,820+0,040 (p>0,05), Toraa kak Hadrycs, conepxaiias MUKpoOb, youTsie Y®-001y4eHHeM, BHI3BIBAET YiKe CYLIECTBEHHOE CHIDKEHHE P
(mo 0,801+0,029; p<0,02). B To e Bpems, KO3(pHUIMEHT B3aUMMHOI Koppensuuy (r), Kak oOpaTHas Mepa BHEIIHEH rapMOHHH, T.e. CBs3eil MeXIy IoKasaTelsMu pasHbiX (akropos (between),
TIPOSB/ISICT CIAbYIO0 TCHICHIMIO K POCTY.

B urore COGCTBEHHO rapMOHHMS MATPHILBI MOKA3aTeNeil HEipOIHIOKPHHHO-MMMYHHOTO KOMILIEKCA M MeTabo/M3Ma I0J BIMSHMEM HaTHBHOH HadTycu mposiBiser NMiub TEHACHLHIO K
yxyaurenuo: 0,806+0,030 nporus 0,859+0,031 B KoHTpOJIE, TOra Kak 6e3mukpobuas Hadrycs yxyawaer rapmonuio, cumkas H 1o 0,739+0,040 (p<0,05), a copep:xauias youTbie MUKPOOBI - Jaxe
110 0,720+0,029 (p<0,001), T.e. HMEIOT MECTO AMCrapMOHU3UPYIOIIHE S HEKTHI.

BmecTe ¢ TeM, 0GHapYKeH TaKkKe 1eCHHXPOHU3UPYIOIINH 3((EeKT, OICHESHHbIH MO0 CHUKEHHIO CPEHET0 MOJTYJIsl KOPPEALMi H Ko3hHIIMEeHTa CONpsKEHHS MOKa3aTeNneH.

Crie0BaTeNbHO, KaK ANCTapMOHHM3MPYIOLIMHA, TaK M JIECHHXPOHM3MpYIOwil d{Qekrsl opraHmyeckux Bemects Hadrycn n CTaOWiIBHBIX NPOAYKTOB MX MHKPOOHOM TpaHc(opMaLmu
HE3HAYHTEIIbHO YCHIIMBAIOTCS AHTHIeHAMH (JIMIIONOMCAXapHIaMi MUKPOOHOM CTEHKH), a JaOHIbHbIE IPOIYKThI KH3HEAEATEILHOCTH MHKPOOOB MOTEHLMPYIOT HX AECHHXPOHU3HpYIOILee JeHCTBHE,
HO TIPAKTHYECKU HUBEJIUPYIOT - IMCTapMOHH3HpYIOIIIEE.

OTHOCHTEIIBHO €llie ORHOI HH(MOPMAIMOHOH COCTaBIAIONICH — SHTpormK — HaTHBHas HadTycst okassiBaeT HersHTpormiiHble S(PQEeKThl Ha Neifiko- ¥ THMOLHMTOrPAMMBI B COYETAHHH CO
3HAYMTEIBHBIM [POIHTPONHITHBIM 3(P(PeKTOM Ha cruieHonuTorpamMmy. JluieHune xusHecrnocoOHocTH Mukpodiopsl Hadrycn compoBoxaaercss HUBEIHPOBAHHEM €€ HErIHTPONHITHOro (dekra Ha
JIEHKOLIUTOrPAMMY, €0 PEeBEpPCHell OTHOCHTENbHO THMOLMTOIPAMMBI M CYIIECTBEHHOW MOTEHUHMALMEH IPOSHTPONHITHOrO S(@eKra Ha CILUICHOLMTOrPaMMy, TOrJa KaK IIOJIHOE YCTPaHEHHe
MHKPOQIIOPEl MUHUIMH3HPYET NPOSHTPOIHUITHBIN 3((eKT Ha CIIICHOLMTOrpaMMy, He BIIHsA Ha Apyrue 3 exTsl.

CKPHHHHT KOPPEISIHOHHBIX CBSI3eH MHAEKCAa TAPMOHHH MaTPHIBl HEHPOIHIOKPHHHO-MMMYHHOTO KOMIUIEKCa M MeTabonH3Ma C OTAEIBHBIMU MOKA3aTeIAMH TMOCIEIHEr0 BHISBHI MPAMYIO
KOPPENALHIO ¢ TOMIHHOM pactmkymsapHoit (1=0,51), rnomepynsproit (r=0,39) n petukyssphoit (r=0,30) KOpPTHKOaAPEHAIOBBIX 30H, coaepxkanueM tumdormtos (r=0,52), perukynountos (=0,50) 1
makpodaros (r=0,28) B ceneserke u JuMmdouutoB B THMyce (1=0,36), a Take darouuTapHbM HHAEKCOM HelTpodunos (0,46). VIHBepCHble KOPpPEALHOHHbIE CBSI3U 0OJee MHOIOYHMCIEHHBI: C
MHHEpPaIOKOPTHKOMIHON aKTHBHOCTHIO (1=-0,45), comepxaHneM B ceneseHke Heirpodunos (r=-0,53), s03unodpunos (r=-0,39), mrazmouuros (r=-0,28), B Tumyce - nponumpormros (r=-0,49),
mrasmormToB (1=-0,42), Tenen Faccans (r=-0,34) n numpodaacTos (r=-0,26), B CHIBOPOTKE - CPEAHEMOIEKYIAPHBIX MonHnenTHaoB (r=-0,39), munuaos (r=-0,35), moueBuHsl (r=-0,34), B-(r=-0,31) u y-
(r=-0,29) rnobymnuxoB, ansdymuHoB (r=-0,28), a TaKke ¢ aKTHBHOCTBIO aMuiasbl (1=-0,45).

B utore kaHoHHYecKast CBS3b OKA3bIBACTCS O4YEHb CUIILHOMU (pHC.3):
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R=0,995; R?=0,990; 7’04=110; A Prime=0,20; p<10~.

0-MMMYHHOI0 KOMILIeKca U MeTadon3Ma (och X) M ero oT/eJbHBIMH 0Ka3aTeasiMu (och Y)

Puc. 3. Kanounyeckas cBsi3h Mes1y rap it MATpHLBI Heiip
Crie10BaTeNIbHO, COCTOSIHUE HEHPOIHIOKPUHHO-HMMYHHOIO KOMILIEKCa i MeTaboJi3Ma JIeTepMUHUpPYETCs ero rapMonueii Ha 99,0%.

DHTPONHH CIUICHO- H THMOLMTOTPAMM, B CBOIO OYepelb, TIOBA3aHb HHBEPCHO ¢ KoddduumenToM aBrokoppensauut (r=-0,49 i -0,47) 1 npsamMo - ¢ KO3 GHUIMEHTOM B3aUMHOI KOPpEISIHH

(l’=0,32 i 0,54), YTO COrJacyeTcs ¢ OTPaKCHUEM MMM HCOMPEACICHHOCTH, TApDMOHHH W HHq}OpMaLﬂ/IOHHOI’O uryma COOTBETCTBECHO. l'lpu TIPOBCJICHHH KAHOHWYCCKOr0 aHaIn3a 06Hapy)KCHO, 4TO Ha
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(haKTOPHYIO CTPYKTYpY JIEBOTO pafHKaia MaKCHMalbHYIO HAarpy3Kky AaeT SHTpomus THMouuTorpammel (r=0,83), mpomexyTouHyio - cruteHomuTorpammsl (r=0,69) u 6muskyio k Hymo (r=-0,01) -
JIEHKOLMTOrPaMMBI, a CTPYKTYpa MPABOro paankaia chopMHPOBAHA PELHNPOKHBIMU HArpy3kamu kod(uuuentos aprokoppensiun (r=-0,97) u B3anmuoii koppensunn (r=0,95). Ita kaHOHHYECKas

CBsI3b BU3YAIIM3HPOBAHA HA PHC.4:

Puc. 4. Kanonnueckasi CBsi3b MeKIy nap Tpamu rap (ocb X) u 3HTP ii (ocb Y)
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R=0,628; R’=0,394; 1*6=23,6; A Prime=0,50; p<10~.

Crie/ioBaTeNIbHO, FAPMOHHS MATPHIIBI HEHPOIHIOKPHHHO-HMMYHHOTO KOMIIIEKCa i MeTabosi3Ma IeTepPMHHUPYET SHTPOIINIO MMMYHHBIX OpraHoB Ha 39,4%.

B ToMm ke pycie Obuti nposeaenst ([Tormoswa IJI., 2011) kianxuko-dusnonornyeckue Habmoaenus 3a 37 nerbMu 10-15 ner ¢ aucdynkimeii HeHpPOIHAOKPUHHO-HMMYHHOTO KOMILIEKCA,
BBI3BAHHOH MPOKHBAHMEM HAa TEPPUTOPMAX, 3aTrPA3HCHHBIX PAJMOHYKIHIAMHM, KOTOphIC NpHOBLIM Ha peabwimrtanuio Ha KypopT Tpyckasem. Omsa rpynma monmyyana CTaHAApTHBIH
Ganpueorepanesruueckuit kommneke (CBTK), a qpyras — nononnenuslit ¢puroasantorenamu (keHb-eneM uin d6aip3amom “Kpbimeknii”).

KosdduimenT aBTOKOppeIAIMN p, PACCUNTAHHBII HA OCHOBE MAaTPHIbl (PAKTOPHBIX HArpy3ok 48 mokasareseil, npu nocrymiennn cocrapmi 0,76+0,03, a Ko3(GHUIMEHT B3aHMHOM KOPPESIHH
Thetween 0,11£0,02, ciemoatensro, H=0,65+0,03. Tlox Biusianem CBTK unzaexc rapmonnn He m3mensuics (0,6240,04), kak u p (0,73£0,04), ¥ T pewween (0,1120,02). Criestyer nonarats, 370 00ycnoBieHO
3HAYUTC/IbHBIM CHHJKCHUCM HAYaJIbHOT'O YPOBHSA rapMOHMH, IIPOTHB KOTOPOTO CPEICTBA 6MBHCOTEPHHI/IH HCT)CI)CIJCKTHBHBI. B T0 xe BpeMs Cl)MTOaﬂaHTOFCHLI coneﬁcmonann POCTYy HHACKCA TApDMOHHH
ot 0,64+0,03 o 0,70+0,03, 3a cuer noseimenus p ot 0,74+0,03 no 0,80+0,03 npu HEM3MEHHOM Thereen (0,1040,02 B Hauase n B KOHLE JICYCHHS ).

Ee B oxrom uccrenosannu (Kopommnma T.A., 2010) npoBeneHo cpaBHUTENBHOE H3ydeHUE TapaMETPOB FAPMOHUH MATPHIIBI TeMAaTO-HMMYHHOTO H PECIIHPATOPHO-IUPKYJIATOPHOIO CTATYCOB
120 xopoB monecckoii MACHO# MOPoIBbI 12 BO3PACTHBIX TPYIIT — OT HOBOPOXKICHHBIX 110 6-7 NETHHX.

Oxkazanock (puc. 5), uto kod(pdunment asrokoppensnuy (rho) y HOBOPOXKIEHHBIX TensAT cocTanser nmumb 0,666+0,043, omnako yxe Ha 3-if JeHp Bospactaer jo 0,779+0,043, norom
yerynononoOHo cxosa nazgaet 1o 0,710+0,046 (ua 7-it neus) u 0,74240,047 (na 14-it gens), gocturas abcomorHoro muanmyma (0,645+0,030) na 21-it nens xu3uu. B nanbHeiiimem aBTokoppesiuus
pesko Bospactaer - 10 0,796+0,032 Ha 30-ii 1eHb, BHIXO/A Ha IUIATO M YAEP/KUBAsCh HA HeM JIo KoHua 3-ro Mecsna sxmusuu (0,803+0,039). Jlanee ko3 UIMEHT aBTOKOPPEIALMK CHavasia GbIcTpo (10
0,73840,051 Ha koHely 6-ro MecsIa), a 3ateM MeuieHHO (110 0,731+0,045 Ha konery 10-11-ro mecsina 1 j10 0,714+0,036 Ha KoHer 18-ro Mecsilia) CHIXKAETCS, AOCTHTasi BTOPOr0 MHHHUMyMa. B 3pernom
BO3pAcTe KOHCTATHPOBAHO JIOJITOBPEMEHHOE MPOrPecCHpyIoliee Bo3pacTaHue aBrokoppensimu 10 0,732+0,037 na 3-4 rogax u 10 0,800+0,019 Ha 6-7 rogax Ku3HM.

Puc. 5. BospacTnasi inHaMuka kodddunnentos apToxoppesinnu (rho), B3aumnoii koppeasiuun (r) u rapmonun (H) MaTpuubl reMaTo-HMMYHHOTO H PeCIHPaTOPHO-

IHPKYJISITOPHOr0 CTATYCOB KOPOB
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CKPHHHHI KOPPEJISIMOHHEIX CBfA3¢i TOr0 MHTErPaJbHOrO IapamMeTpa ¢ APYTMMH BBIBHI €ro 3HauMMyko (s BbIOOpkH m3 120 ocobeii kputnueckas BenuunHa [r[>0,18) nHBEpCHYIO

0,9

0,8

0,7

R

0,5

3aBHCHMOCTh OT JieiikonnuTo3a (r=-0,40), 4acTOThl CepueyHbIX COKpalleHHH (r=-0,34), OTHOCHTEIBHOTO COJCpXKaHHA MAIOUKOSICPHBIX HelTpoduuos (r=-0,31), wactorsl mbixanus (r=-0,27),
peKTanbHOi Temnepatypsl (r=-0,26), coaeprkanus I0HbIX HeiTpodunoB (1=-0,25) n Muenouutos (r=-0,21) 1 npAMYI0 3aBHCHMOCTB - OT aKTHBHOCTH (arouuTosa (r=0,29), GakTepuImIHOH aKTHBHOCTH
ceiBopotk (1=0,28), copeprxanus B Heit uMMyHOrn00yauHoB (r=0,27), quacTonudeckoro aprepuansHoro aasienus (1=0,25), conepxanus B-mumbponuros (r=0,26) u tpomboruros (1=0,21), a Takxke
HaTypalbHOro Jorapudma Bospacra B ausx (1=0,33).
KaHOHMYeCKHiT KOPPEISUHOHHBIIT aHAIN3 BBIABIIL, 4TO COBOKYIHOCTb [IEPEUHCIICHHBIX IAPAMETPOB 1eTEPMUHMPYET yPOBeHb aBTOKOppessiuui Ha 21%: R=0,459; R?=0,211; ’=27,1; p<10°.
KosdpuimenT B3auMHOIT KOPPEIALHHE H B 3TOM HCCIICI0BAHNH OKA3aJICs CTaOMIBHBIM, KONEOISICh B Pa3HBIX BO3PACTHBIX rpynmax B uaTepsane 0,020+0,030, Tak 4To BO3pacTHast AMHAMHKA
HHZeKca TapMOHUK H NpaKTHYECKH MOTHOCTHI0 KOHIPYIHTHA TAKOBOH KOI((HIIMEHTa aBTOKOPPEIISLIMH.

HpaK’mqecKn AHAJIOrMYHbI U KOPPEIALMOHHBIC CBA3H MH/IEKCA TADMOHHUHU C INEPEYUCIICHHBIMU NapaMeTpaMu OpraHu3Ma, a CJIe/10BaTeIbHO, U KAHOHHYECKAas KOPPEIALMOHHAs CBsA3b MH/CKCA
TapMOHHH C MX KOHCTEJLIALMEH, KOTOpas AeTePMUHUPYET ero Beauduny Ha 21,4%: R=0,462; R™=0,214; ¢ =27,5; p<10° .

Ilpu >TOM BKMajbl B (pAKTOPHYIO CTPYKTYPY KAHOHHYECKOTO pajHKala OTIAC/IBHBIX MAapaMCTPOB PAHKHPYIOTCA CICAyOmMM obpasom: nekkonutos (r=-0,89), yactora mynsca (r=-0,69),
nano4KosigepHble HelTpodmsl (1=-0,66), akTuBHOCTS (arouunrosa (r=0,58), nmmyHornobymuusr (1=0,57), GakrepuunaHocTsh ceiBopotku (1=0,56), ronsie Heifrpoduusl (1=-0,56) n yacToTa ABIXaHHS
(r=-0,55).

Hrak, y KOpoB BO3pacTHas AMHAMHMKa MHIEKCA FaDMOHMM MMEET XapaKTep CIOXKHOH CHHYCOU/Ibl, C MUHUMyMaMH Ha 1-i 1 21-i HM U3HM 1 MaKCUMyMaMu B TedeHnue 1-3-ro mecsues u 6-7-
TO T'OJIOB.

Crenyromuii KOHTUHICHT IJIs OLECHKH YPOBHS TapMOHHM COCTABWIH 36 MyX4MH U 4 sKeHIUMHbI 25-63 set (cpemHumii BospacT 45+2 neT), HAXOAMBIUHECS B COCTOSIHHH AJIKOTOJIBHOM
abcruneHmH. 1o BblpakeHHOCTH abcTHHEHIMH (OLeHeHHOH B 6aiuiax 1o mkane CIWA-Ar) naiueHTs! ObUIM pa3/IesieHbl Ha ABE IPYIIIbL: ¢ yrpo3oii aenupust (21,5+1,1 6) u ¢ nenmpuem (37,5+1,7 6).
Ha ocHoBannn marpuisl u3 60 mapameTpoB apTepHaNbHOrO JaBjeHHs, BapuabenbHOCTH puTMa cepana (mo Baeckomy P.M.), BereratuBHoro craryca (mo Beiiny A.M.), TpeokHOCTH (110
Crmnbeprepy Y. /1. - Xauuny 0.J1.), remnepamenta (1o Crpensy 5.) u akuenryaimu (1o Jleonrapay) Obiii BeIMHCICHBI HHACKCHI p, T 1 H. Oka3zanocs, 4To B nepsoii rpymnmne p coctasui 0,789+0,030,
r—0,059+0,010, H — 0,730+0,030, Toraa kax Bo Bropoii rpynme 0,706+0,030; 0,065+0,010 u 0,641+0,030 cOOTBETCTBEHHO, T.€. HHACKC FAPMOHUH y NALUEHTOB C Pa3BHUBIICHCS Oe10i ropsuKoi ObLT
Ha 12% (p<0,05) HusKe TAaKOBOrO y Juil 6e3 Hee.

OO6Hapy)KeHa CHJIbHAs OTPHILATEIIbHAS KOPPEISIHS MEXK/Iy HHICKCOM IapMOHHMH M BbIpakeHHOCThI0 abcTuHeHimH (CIWA) (r=-0,79), 4o GbUIO BIOJHE 0XHIAEMO, HCXOJs M3 MPUHIKIA
(opmupoBanus rpynn cpaBHeHus. Bmecte ¢ Tem, okasanock, uto H 3Haunmo (npu n=40 [r[>0,45) xoppenupyet ¢ cuctonnueckum (1=0,45) u quactonnyeckum (1=0,44) apTepHaibHBIM aBICHUCM,
vyactoToit cepaeunbix cokpamenuii (HR) (r=-0,63), mapkepamu BaryCHOro TOHyca — CTaHJAPTHBIM OTKIOHeHHeM KapauouHtepBaaoB (SDNN) (r=0,54) u cymMMapHO#l MOIIHOCTBIO CIIEKTpa
BapuabenbHoctu putma cepaua (TP) (1=0,62), crpecc-unnexcom baesckoro (SIB) (r=-0,63), a Tawoke cuioii npoueccos Bo3Oyxuenus (FEP) (r=-0,66) u ropmoxenus (r=-0,60) no Crpeisty. Ha
OCHOBAaHWH JIAHHOH KOPPEIIAIMOHHOIN MAaTPHIIb! BHIBEICHO yPaBHEHHE MHOKECTBCHHOI PErpeccy JUlsl BBIYMCIICHHS MHMBHIYaIbHBIX MHICKCOB rapMonuy H:

H=0,818-1,9%10°*CIWA-7,1%10**HR+7,7*10**TP+2,6*10-*SIB-10°*FEP

R=0,887; R’=0,786; Fs3=25; p<10~*; m=+0,022

Takue npeo6pa3oBaHUs MMO3BOJSIOT BU3yalM3UPOBATh CBA3M MHJEKCA FAPMOHHMH C BBIPAKEHHOCTHIO abCTHHEHIMH (pHC. 6) W APYTHMMH 3aperMCTPHPOBAHHBIMH HEHPO(H3HONIOrHYECKHUMH
napamMeTpaMy OpraHu3Ma.

Puc. 6. lerepmuHanust HHIeKCAa rApMOHUH BBIPA’KEHHOCTbIO A0CTHHEHTHOI0 CHHAPOMA
H=0,788 - 0,0035*CIWA
Correlation: r = -0,89

Harmony

. ~o. Regression
5 15 25 35 45 55 65 95% confid.

CIWA

YeTko BUJHO, 4TO O0jIee HU3KUH YPOBEHb FAPMOHUH Y JIMIL C JSIUPHEM COUETAeTCs ¢ Oosiee BBICOKUMH cTpecc-uHaeKcoM baesckoro (puc. 7) U 4acToOTOIl cepieyHbIX coKpaleHuii (puc. 8), Ho
¢ Gosiee HU3KMMH 3HAYCHUAMHU BPEMEHHOTO (puc. 9) M cniekTpaabHOro (puc. 10) MapKkepoB BarycHOro TOHYca — BaKHOTO CTPECCITHMHTHPYIOIIEro (akropa.

Puc. 7. lerepmuHanust HHIeKCa rADMOHHH BBIPA’KEHHOCTBIO CTpPecca
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H=0,742 - 0,0001*SIB
Correlation: r =-0,71
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PHC. 8. ﬂeTepM“Hal["ﬁ HH/IEKCa FapMOH"M ‘laCTOTnﬁ cepzle!mhlx cﬂl(']]alllel-"llﬁ
H=0,850-0,0015*HR
Correlation: r =-0,71
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Heart rhythm, beat/min
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Puc. 9. Z[eTele/lllal.l“ﬂ HH/IEKCAa TApMOHHH BBIPA’KEHHOCTHI0 BPEMEHHOI'0 MapKepa BaryCHOro Tonyca
H=0,576 + 0,005*SDNN
Correlation: r = 0,61
0,78

0,76

0,74

0,72

0,70

0,68

Harmony
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~o. Regression
8 12 16 20 24 28 32 36 95% confid.

SDNN, ms

0,60

Puc. 10. lerepMHHAIA MHIEKCA TADMOHHH BHIPAKEHHOCTBIO CIIEKTPAJIBHOTO MapKepa BaryCHOIo TOHyca

H = 0,620 + 0,00018*TP
Correlation: r = 0,70
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0,70
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~o. Regression
0 100 200 300 400 500 600 700 800 900 95% confid.

TP, ms”2

0,60

Bwmecte ¢ Tem, HI1a B COCTOSIHMHM ACIUPHS XapaKTepH3yroTes Oomblueii cuioii npoueccos Bo3oyxaenus LHC (puc. 11), a Takike IponeccoB TOPMOXKCHHSL.
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Puc. 11. JleTepMHHAIMSI HHEKCA raf H CHJI0H mp B030y:xnenns [IHC

H=0,778 - 0,002*FEP
Correlation: r =-0,75
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0,60

Force of excitatory processes

Kanonuyeckuii KOppeAIMOHHBI aHAIH3 CBUICTEIBCTBYET, YTO MHJCKC FAPMOHHMH JI€TEPMHHUPYETCS YeTHIPhMs HeHPONCHXO(H3HONOrHIeCKMMH napameTpamu Ha 88% (puc. 12).

Puc. 12. Kanonnyeckasi KOppeJsiiHOHHAs CBSI3b HH/IEKCA TAPMOHMH ¢ HEKOTOPbIMH HelipO(H3H0IOrHYeCKHMH 1apaMeTpaMH

25
0
15 0o
0 o 5% o
o0 0
00
0 0
05 0
0 Oo
0
- 0
E o o
T 05 000
0 ©
%0 " o
0 0
15 0 0 00
’ 0
0
25

SIB, TP, HR, FEP

H=1,5*10"*SIB + 10**TP - 10**HR - 1,4*10**FEP + 0,809
H=0,126*SIB + 0,406*TP - 0,489*HR - 0,534*FEP
R=0,937; R?=0,878; F(14=63; *«=76; p<10"*; m=%0,015

Wrak, Geasi ropsiuKa M CONPOBOKUAIOUIMI €€ CHMIATOTOHMYECKHI CJIBHI BEreTATHBHOH PEryJIsllMM BMECTE C YCHJEHHEM IPOLECCOCOB BO3OYKICHHSH H TOPMOKEHHs SBISIOTCS
JAMCTapMOHU3HPYIOIMMMH (aKTOPaMH KacaTellbHO Heifpo-1 NCHXO(U3HONOrHYECKHX TPOLIECCOB.

Ha crenyromem sTare TOT e KOHTHHIEHT OBLT MeperpyniupoBaH, HCXOAs W3 HHANBHIYaIbHOTO YPOBHS PEaKTUBHOI (CHUTYAIHOHHOIT) TPeBOKHOCTH. ITepByi0 Ipyrimy COCTaBUIN 9 JHIl ¢
Hu3kuM (5+30 Gamtos mo mkane Cnunbeprepa-XannHa, B cpeiieM 18+3 6) ypoBHEM TPEBOXKHOCTH, a BTOPYIO — 27 juil ¢ ymepeHHbIM (31+45 6) n 4 — ¢ BeIcOKMM (48+54 6) ypOBHEM peakTHBHO#
TpeBoxkHOCTH (B cpenem 40+1 6). Munekc rapmonnn H B nepBoii rpynne okasancs pasubiv 0,652+0,020, a Bo Bropoit -0,712+0,022, T.e. na 9% Bbie (p<0,05).

TIpu 5TOM YpOBHH JHYHOCTHOI TPEBOXKHOCTH COCTABHIIM COOTBETCTBEHHO 4143 6 1 51+1 6 (p<0,01), smMouronansrocTn — 17,0+1,3 6 1 11,441,0 6 (p<0,01), nemonctparusHocTH -14,4+0,9 6 1
10,4+0,7 6 (p<0,01), runeprumuocti — 16,7+1,6 6 u 12,8+1,0 6 (p=0,05), MOABIKHOCTH MPOIECCOB BO3OYKACHUS M TOpMOXKeHHs - 50+3 6 u 42+2 6 (p<0,05), BereTaTHBHBIX PACCTPOICTB MO
cybbekTuBHON mikane Beitna -31,3+1,5 6 u 36,0+1,3 6 (p<0,05), no obbexTnBHOI mKane Beitna - 34,3+3,1 6 n 40,4+1,7 6 (p>0,05), cumnaro-Baransnblii 6amanc (LF/HF) — 2,2+0,7 n 1,2+0,2
(p>0,05), crpecc-unjexc baesckoro - 299+69 u 20121 (p>0,05).

MakcumabHas Koppelsius uHaekca rapMonuy H BbisiBIeHa, 110 ONpe/IeNieHnio, ¢ YpOBHEM peakTHBHOH TpeBokHOCTH (RA) (r=0,82), 3HaunTenbHON — ¢ ypOBHEM JIMYHOCTHON TPEBOKHOCTH
(TA) (r=0,51), ymepeHHoi# — ¢ ypoBHsiMH smorroHanbHocTH (Em) (1=-0,43), nemonctpatisroctn (Dem) (r=-0,42), runeprumuoctr (HT) (r=-0,30), moaBmKkHOCTH HEepBHBIX Tporeccos (Mob) (r=-
0,30), BereTaTHBHEIX PaccTpoicTB 1o cydbekTnBHO# (V) (1=0,29) 1 o6bexTnBHOIt (Vs) (1=0,27) mkase Beiina 1 nngekcom cumnaro-aransHoro 6ananca (LF/HF) (r=-0,32).

Ha ocHOBaHMH [OJIY4EHHBIX JAHHBIX T10Jy4E€HO YPABHEHHE MHOXKECTBEHHON PErpeccuH JUls paccyeTa HHANBHYalbHBIX HHIEKCOB rapMonnu H:

H=0,662 + 2,3*10°*RA - 10**TA - 1,2*10°*Em - 3,9%10**Dem + 5,1*10**HT + 3,6*10"*Mob

R=0,869; R’=0,754; Fs3=19,9; p<10~; m=+0,014
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Puc 13 1eMOHCTPHpYET, YTO JIMIA C HU3KHM YPOBHEM PEaKTHBHON TPEBOKHOCTH XapaKTEPH3YIOTCS M HU3KHM yPOBHEM FapMOHMH, TOTJa KaK YMEPEHHBIH M BBHICOKHI YPOBHH PEaKTHBHOM
TPEBOKHOCTH COMPOBOKIAAIOTCA MPOTrPECCHBHBIM MOBBIIIICHHEM HHACKCA FrapMOHUH HCﬁpO-" HCHXOCPPIQ%VIOJTOTH"ICCK”X TIPOLIECCOB.

Puc. 13. JlerepMuHANHS HHIEKCA TADMOHHH YPOBHEM PEAKTHBHOH TPEBOKHOCTH

H=0,634 + 0,0018*RA
Correlation: r = 0,95
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~o. Regression
50 60 95% confid.

0,63 L—=
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Reactive anxiety

D10 NO/IOKEHHE, B IPUHLIUIIE, CIIPABEUIMBO U OTHOCHTENILHO YPOBHSI JIMYHOCTHOMH TPEBOXKHOCTH (puc. 14).
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Puc. 14. [lerepMHHANAS HHIEKCA FADMOHHH YPOBHEM JIHYHOCTHOIH TPEBOKHOCTH

H=0,620 + 0,0016*TA
Correlation: r = 0,58
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CxIaJIbIBaeTCs BIEYATICHHE, YTO TPEBOKHOCTD SBIACTCS CYIIECTBCHHBIM rapMOHH3HPYIOIHUM (DaKTOPOM. DTO COTIIACYETCs ¢ JaHHBIMH O 00Jiee BRICOKOM yPOBHE aKTHBHOCTH Psifia OT/CIOB

LHC y n ¢ Beicokum yposaem TpeBoskHOcTH (Tolkunov D., Rubin D. and Mujica-Parodi L.R., 2010).
JIpYroif CTOPOHBI, CHMNATOTOHHYECKHMH CIBUI BETeTATHBHOH PpEryisuuy, NOABHAKHOCTb HEPBHBIX MPOLECCOB M TNCHXO(DU3MOIOTHYECKas AKUMEHTYAUHsl JIMYHOCTH SBJISAIOTCS
c ¥ y

JAMCTapMOHU3HPYIOMMMH (aKTOPaMH, IETEPMUHHPYIOIIMMH B COBOKYITHOCTH YPOBEHb FapMOHHH, CY/Is 10 JAHHBIM KAHOHHYECKOTO KOPPEJIAIMOHHOro aHanmsa, Ha 48% (puc. 15).

Puc. 15. Kanonnyeckasi KOppeJsiiHOHHAsH CBSI3b HH/IEKCA TAPMOHHH ¢ HEKOTOPbIMH IICHX0- H HelPo- GU3HO0I0rHYeCKHMHU NapaMeTpaMu
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7 parameters

H=-12,1¥10**Em-8,75*10*Dem+8,2%10**V -2, 3% 1 0**HT-4,3*10“*Mob+5,5* 10**V ,-14,5* | 0**LE/HF+0,697
H=-0,438*Em - 0,231*Dem + 0,369*V, - 0,083*HT - 0,313*Mob + 0,346*V, - 0,062*LF/HF
R=0,696; R*=0,484; F5,=4,3; 1’»=22,8; p=0,002; m=+0,017
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3aKmOYNTEBHBIC 1BA HCCIIEIOBAHMS TAKKE MPOBEICHE! HA OJTHOM M3 aBTOPOB. B MepBoM 3KCHEpHMEHTE yTPOM B CHISYEM MONIOKEHHH CHayaia PErMCTPUPOBANIH aMMapaTHO-MPOrPaMMHBIM
xommiekcom “KapanoJla6+BCP” (XAU-MEJIUKA, Xapokos) anekrpokapauorpammy (IKIN) Bo Il cTanzapTHOM OTBeIeHHH B TeUeHHE 7 MHH M OJJHOBPEMEHHO OCYIUECTBIISUIN IIPU HTOM deThipe 25-
CeKyHJIHbIE 3amicH dekTposHuedanorpammbl (33I7) anmaparHo-nporpaMmubiM komiuiekcoM “HeiipoKom™ (XAU-MEJIMKA, Xapekos) moHonossipao B 16 nokycax (Fpl, Fp2, F3, F4, F7, F8, C3,
C4, T3, T4, P3, P4, T5, T6, O1, O2) no mesxmyHapoxHoii cucteme 10-20, ¢ pedepeHTHBIMI 31eKkTpotaMu A 1 Ref Ha Moukax yX. 3aTeM aBTOp Jenall OIMH TJIOTOK CBS'YeHOli BOMIBI M uepe3 | MUH
peructpammio OKI n D3I nosropsmu. Ha cnexyommii IeHb S5KCTIiepHMEHT TOBTOpsTH. Beero mposesieHo 7 SKCIIEPMMEHTOB, TaK 4TO B MTOTE JUIA aHaIu3a noiyueHo mo 7 3anuceii OKI™ n 28 3ammceit
O0I" 10 n nocye ynorpebieHus CBAYEHOH BObL.

TIpenmerom ananu3a ObUIM BPEMEHHBIE H CIIEKTpaJlbHbIe MapamMeTphbl BapuabenbHocTH putMa cepaua (BPC), a Takke aMILIMTYIHO-YACTOTHBIE M CIIEKTPaJIbHbIE apaMeTPhl OCHOBHBIX PUTMOB
90T (B, a, 0 1 §) Bo BCex JIOKycax.

BeruncneHHbIi Ha MX OCHOBE MHACKC rapMoHHK H B HcxoqHOM coctostiu coctasua 0,640+0,013, a mocne ymotpeGnenns cBsaeHoi Boabl yBennumics 10 0,679+0,014, T.e. Ha 6% (p<0,05).
IIpu stom H okazancs cBsi3aH NMOJIOKHTENBLHO C MapKepamy (KoppensTamu) BarajibHoro tonyca (pNNso: 1=0,45; TP: 1=0,45; SDNN: 1=0,40) u oTpHuIaTe/JbLHO - C MAPKEPAMH CHMIIATHYECKOro
tonyca (LF/HF: r=-0,37; LFnu: r=-0,28; AMo: r=-0,25) (1 1aHHO}i BBIOOPKH KpUTHYECKas BenuuuHa [r[>0,26). BmecTe ¢ TeM 00HapyKeHa I0JI0KUTENbHAs CBSI3b HHIEKCAa FADMOHUH € HHIEKCOM [3-
purma (IR-B: r=0,31) DOI" n oTpHULATEbHBIE €T0 CBA3H C IUIOTHOCTBIO CIIEKTPAILHON MOIIHOCTH B-pHTMa B JieBoM TeMeHHOM (P3-B: r=-0,30) 1 neBom 3aTbutousom (O1-B: r=-0,31) oTBeneHnsx, a
TaKKe 0-pUT™MA B MPaBoM TeMeHHOM (P4-a: r=-0,32) oTBeicHuH.

YpaBHEHHE MHOKECTBEHHOI PErpecCHi UMEET BUJL:
H=0,53+2,9%107*pNNs+2,4*10°*TP-0,014*LF/HF+1,3*10°*IR-B-5,7*10-**P3-B-5,1¥10°*01-B-7,6*10**P4-a.

R=0,667; R’=0,445; F7.5=5,5; p=0,0001; m=+0,016

Tocnemylomuii paccueT MHIEKCOB TApMOHMH Ul KaXaoi m3 56 3aperncTpupoBaHHBIX D3I naeT BO3MOXKHOCTb NPOMILTIOCTPHPOBATh (pHC. 16), BO-NEPBBIX, NPAKTUYECKH CTaOMIBHOE
COCTOSIHME TaPMOHUU HEPBHOI CHCTEMbI B T€YEHHE HCXOIHOIO 5-MHHYTHOIO nepuoza (“oTpuLaTeIbHoe” BpeMs), a BO-BTOPBIX, CKAUKOOOPa3HbIH MObEM HHJIEKCA TAPMOHUH Y)Ke Ha BTOPOH MUHYTE

TIOCIIE TJIOTKA CBSYEHOI BOIbBI C YAEpKUBAHUEM €I'0 Ha 3TOM YPOBHE B TEYEHHE IMOCIEAYIOIIETO 5-MPIHyTH01'U Tiepuojaa perucTpauuu 20T

Puc. 16. YpoBuu rapMoHuH HepBHOIi cHCTeMbI 10 (“OTpHUATEIbHOE” BPEMsl) H II0C/Ie IJIOTKA CBAYEHOMH BOIbI

H = 0,657 + 0,002*Time
Correlation: r = 0,64
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~o. Regression
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Time, min

B JAHHOM SKCNCPUMEHTE IMOATBEPKACHBI BBIBO/IBI MPEABIAYLIETO O TAapMOHHU3HPYIOLIEM BIUAHUH Barycnux PErynsaTOpHLIX BIMSHUN U JAUCTAPMOHHM3HPYIOLIEM — CHMIIATHYECKHX, 4YTO
MIUTIOCTPUPYETCS JaHHBIMH, PEICTABIEHHBIMHI Ha puc. 17-20.

Puc. 17. 3aBHcHMOCTb HHEKCA rap oT ¢y p TH CIIEKTpa Bap JILHOCTH PHTMA cepana

H = 0,625 + 0,00003*TP
Correlation: r = 0,68
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Puc. 18. 3aBHCHMOCTb HHEKCA FADMOHMH OT MapKepa BarajibHOr0 TOHyca

H = 0,655 + 0,008*pNN50
Correlation: r = 0,674
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~o. Regression
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Puc. 19. 3aBHcHMOCTE HHIEKCA FADMOHMH OT cTpec-HHAeKca Baesckoro

H=0,791 - 0,025*InSIB
Correlation: r = -0,53
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0,685 f-.

0,675

0,665
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0,655
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0,635

(@]
0,625 ~o. Regression
T 45 47 4,9 5,1 5,3 5,5 57 95% confid.

InSIB
Puc. 20. 3aBHCHMOCTB HHIEKCA FADMOHHH OT HH/IEKCA CHMIIATO-BAraIbHOT0 HajlaHca

H=0,678 - 0,0175*LF/HF
Correlation: r = -0,55

0,695

0,685

o0 O

0,675

0,665}

Harmony

0,655

0,645
0,635
o
0.625 ~o. Regression
02 04 06 08 10 12 14 16 18 20 95% confid.
LF/HF ratio

Hapsity ¢ 9THM, HaM# BBISIBIICHBI CBSI3H C yPOBHEM TapMOHHH psifa mapametpoB DI (puc. 21 u 22). DT0 cornacyercs ¢ BhIsIBICHHBIMH paHeee Hamu (Popovych LL. et al., 2013) u apyrumu
asropami (Critchley H.D., 2005; Matthews S.C. et al., 2004; Oppenheimer S.M. et al., 1996; Subhani A.R. et al., 2012; Yi-Yuan Tang et al., 2009) cpsa3samu mexay napamerpamu 331" u BPC.
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Puc. 21. 3aBHCHMOCTb HHEKCA FAPMOHMH OT CPeHel aMIIHTY/AbI B-puTMa 93T

H=0,715 - 0,007*VBeta
Correlation: r = -0,51
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Beta rhythm EEG, mV

Puc. 22. 3aBHCHMOCTb HHIEKCA FAPMOHHH OT MJIOTHOCTH CHEKTPAILHOI MOIHOCTH a-puTMa 33T B IpaBoM TeMEHHOM JIOKyce

H = 0,677 - 0,0002*P4-alpha
Correlation: r = -0,48

0,695
0,685 -
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0665

Harmony
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~o. Regression

0,625 - :
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PSD P4-alpha, mcV*2/Hz

B 1enom, cyas mo HroraM KaHOHHYECKOTO KOPPEISIHOHHOTO aHalH3a, yPOBEHb TapMOHHI HEPBHO# CHCTEMBI ICTEPMHHHPYETCS COCTOSHHEM ee mapameTpoB Ha 97% (puc. 23). OueBuaHoO,

YTO MOCIICAHHE MOIBEPIKCHBI BINSHUIO CBSYEHO BOJIBI.
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Puc. 23. Kanonnyeckasi KOppe/IsiiHOHHAs CBsI3b HHAeKca rapMonnu ¢ mapamerpavu 33T u BPC B yc/10BH#AX 10 H M0c/Ie TPHEMa CBAYEHOI BOIBI

25
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H=2,4*10"TP+3,2%10"*pNN5y-0,014*LF/HF-7,5*10°*P4-0-2,1%10**01-B+0,663
H=0,472*TP+0,271*pNNs;-0,440*LF/HF-0,169*P4-0-0,339*01-§
R=0,983; R*=0,966; F(s5=282; 7*s=174; p<10"*; m=+0,003

25

Anodeo3oM HcClIeIOBaHHI B 1aHHOM pPyCiie Mbl CYMTACM M3yYCHHE BIIMSHHS HAa FapMOHMIO MOJHMTBEL. B aBTOPCKOM 3KCIepMMEHTE CHayajla B TEYCHHME 3 MHMH peructpupopanu 4 pasa DOT,

3aTEM aBTOP B TCUCHHE 3 MUH MBICICHHO POM3HOCHI MOJIMTBEI ,,OTde Hall ...

CEaHCOB B TEUYCHHE JBYX HEJIENb.

n "Boropoauue Jleso ...”, Toraa kak perucrpamus 931" npogomkanack B NpeabiymieM pexume. Beero nposeaeno 7

OO6Hapy»XKeHO, 4TO MOJIUTBA HOBBIIIAET UHAEKC rapMonun ot 0,641+0,015 no 0,692+0,020, T.e. Ha 8% (p<0,05). Ham BbIBOJ, B IPHHIMIE, COITIACYETCS ¢ HOBEHIIMMMU B3IISAAMU O BIMSHUM

monutBbl Ha MO3r (Neuberg A., Waldman M.R., 2013).

l'[pn KOPPEIANMOHHOM aHaJIu3¢ OKa3ajloCh, 4YTO, B OTIHYHC OT CBSYCHON BO/JIbI, MOJINTBA OINOCPEAYCT CBOC TapMOHH3HPYIOLICC BIHAHMC Ha MO3I 4epe3 AKTHBALlHK) ﬁ-pMTMa, 0 4eM
CBHUICTEIbCTBYET IIOI0XKUTEIIbHASL KOPPEISILIHS HHACKCA TAPMOHUHU ¢ HHACKCOM P-purMa (puc. 24).

Puc. 24. 3aBHCHMOCTB HH/IEKCA FADMOHUH OT HHAekca B-puTva IOI

H =-0,046 + 0,007*BRI
Correlation: r = 0,59
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~O. Regression
95% confid.

Bmecte ¢ TeM, 0OHApYKEHO MOIOKHTEIbHYIO CBN3b H C IUIOTHOCTBIO CHEKTpaIbHOW MOLIHOCTH O-puTMa B sieBoM mpedpoHTanbHOoM oTBexeHuH (1=0,43). OGa mapamerpa COBMECTHO

JICTEPMUHHPYIOT HHIEKC rapMoHHH Ha 51% (puc. 25).

Puc. 25. JlerepMHHANNS HHIEKCA FTADMOHUH HHIEKCOM B-PHTMA M IIOTHOCTHIO CHEKTPaabHOl MomHocT Fpl-0-puTrma 33T
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Il 0,628
B 0,637
I 0,645
2 0,653
[ 0,662
(10,67

= 0,679
I 0,687
Il 0,695
Hl 0,704
Il above

H=-0,039+0,007*B-RI(%)+0,0011*Fp1-0(nV*/Hz)
R=0,71; R*=0,51; Fo5=27; p<10; m=+0,015

Puc. 26. Kanonnyeckasi KoppeJsiiHOHHAsH CBSI3b HHIEKCA rapMoHuH ¢ napamerpamu 331 B yc/I0BHSIX 10 H 1I0C/Ie MOJIHTBBI

2,0

Harmony

EEG

Taxoe e rapMoHu3upyiomee BiusHue Ha 3507 Oka3bIBaeT TakKe IUIOTHOCTb CIEKTPaabHOH MomHocTH O-put™ma B nokyce T3 (r=0,40) u a-purma B nokycax F3 (r=0,43), F4 (r=0,41) u C3
(r=0,42), Torzna Kak CBsI3U ¢ HHIEKCOM rapMOHMH [1OCJIENHEero napaMerpa B okycax P3 u Ol okasanuck orpuuarensusivu (r=-0,41 u -0,41).
B urore coBMecTHas eTepMHUHALMA NlepevHCcIeHHbIMU napamMeTpamu DO MHIEeKca ee rapMOHKM cocTaBuna 75% (puc. 26). DT0 JOKyMEHTHPYETCS ypaBHEHHAMH:

H=-0,171+8,6*10*B-RI(%)+3,2*10~**Fp1-8(uV*/Hz)+3,1 *10"*F3-a(uV*/Hz)+4,4*10**C3-a(nV*/Hz) +2,0410"*F4-a(uV*/Hz)-9,4%10**P3-a(%)-3,1¥10°*O1-0(%)-8,9* 10+ T3-
0(nV*/Hz)

H=0,81*B-RI(%)+0,132*Fp1-0(nV*/Hz)-0,449*F3-a(uV*/Hz)+0,445* C3-0(uV*/Hz)+0,173*F4-a (uV*/Hz)-0,657*P3-a(%)-0,013*01-a(%)-0,021+T3-0(uV*/Hz)

R=0,867; R?=0,752; Fs5=17,9; 1’%=70; p<10*

BbIBO/IbI

B pycie KOHIENIMH rapMOHMH SHEPTOMH(POPMAIMOHHOM CTPYKTYphl Kak KPHTEPHS €€ COBEPIICHCTBA MPEUIOXKEH METOJ KOMMYECTBEHHOH OLCHKHM MEpHl TapMOHHH MOP(O-DYHKIMOHATBHEIX
CHCTEM OpraHusMa JXMBOTHBIX M YCJIOBCKA, OTBCTCTBCHHBIX 3a €ro 3allHUTy OT HCSHEFGHPHS{THHX (CTpCCCOpHHX) BIMSHUI Opr)Ka]()l.Lleﬁ Cpeasl. MCT(J}ZI 6a3npyeTcﬂ Ha d)aKTGpHOM aHaJnse
MHPOPMALMOHHOTO MOJIs 3aPETHCTPUPOBAHHBIX OKa3ateneil MOp(o-(pyHKIMOHAIBHBIX CHCTEM U CO3JAHMM PACIIMPEHHON MATPULbI (PAKTOPHBIX HArPY30K, Ha OCHOBE KOTOPBIX PAaCCUUTHIBAIOTCS
KOA((QHUIHEHTHI aBTOKOPPEIISIHIH, B3aHMHOH KOPPEIAIHH H MHIEKC TApDMOHHH ISl OJXHOPOIHOI IPYTITbI 0cO0eii.

KOHCT&TVIPOB&HLI CYIICCTBCHHBIC PA3INYUA MCKIAY WHACKCAMH TapMOHHH PasHBIX TPYIIT ﬂaﬁopaTOpHHX KpPBIC: MHTAKTHBIX, MOABCPKCHHBIX OCTPOMY HIIH XPOHHYECKOMY CTpeCCy 603 HuC
TIPUMEHEHHEM CTPECCIUMHUTHPYIOIHX CPEACTB (aﬂﬂl’lTOl’CHOB); KOpPOB pa3HbIX BO3PACTHLIX I'PYIIL; HCTCﬁ, TIOTy4aBIIMX Pa3HbIC JieueOHbIe KOMILICKCBI; B3POCJIBIX C pa3HbIMU YPOBHAMH IKOTOJILHOM
AOCTUHEHLMHU U PEaKTHBHON TPEBOJKHOCTH, A TAKXKE aBTOPA B YCIOBUSX YIOTPEOICHHS CBIYCHOM BOJBI U MOIUTBBL.
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BBISBICHBI CYIIECTBEHHbIC KOPPEINAIMOHHBIC CBA3M TIPYIIOBBIX MHICGKCOB IApMOHHMH C PAJIOM IIOKasareseil HelpOIHIOKPHHHO-UMMYHHOTO KOMIUIEKCA M MeTaboIM3Ma, 4TO TO3BOJISET
paccynTaTh HHAWBHUIYATbHBIC HHIACKCHI TADMOHHH. Bwmecte ¢ TEM, 06Hapy)KCHLI CBA3H MapaMETPOB FrApPMOHHH C IPYTHMH HHd)OpMaHHOHHBIMH TiapaMeTpaMH, XapakTCpU3YIOIIHUMH CHHXPOHHU3AIHIO H
DHTPOIMHIO.

Hpan‘uqecxoe TPUMEHEHUE METO/A TO3BOJIUT KOJUYECTBEHHO OLEHUBATH UHTETPAJIBHOEC COCTOSAHHUE 33LLlHTHO-ﬂpMCﬂOCO6MTCJlele W UHBIX CUCTEM OpraHu3Ma, BJIMSIHUE HA HUX Pa3IU4YHBbIX
BHEIIHHX H BHYTPEHHUX (DAaKTOPOB, a Takke ((PeKTHBHOCTH JICYEOHBIX M NPOYHUIAKTHIECKHX CPEJICTB.
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