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THE PARAMETERS OF GAZ DISHARGE VISUALIZATION (KIRLIANOGRAM)
APPROPRIATELY ASSOCIATED WITH SOME PSYCHOPHYSIOLOGICAL AND ENDOCRINE
PARAMETERS OF HEALTHY MEN
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In 20 physiologic observations of 10 practically healthy men aged 26-56 years analyzed pairwise
and canonical correlation between the eight basic parameters of gas discharge visualization (GDV,
kirlianogram, elektrophotonic) on the one hand, and trait (TA) and reactive (RA) anxiety, plasma
levels of triiodothyronine (T;), testosterone (T) and cortisol (C), and mineralocorticoid activity
(MCA) estimated by Na/K-ratio plasma. Found that Ts determines the parameters of GDV by 64%
(R=0,80), TA - 44% (R=0,66), RA - 23% (R=0,48), T - 23% (R=0,48), MCA - 16% (R=0,40), C -
12% (R=0,35). The most deterministic of psychophysiological and endocrine parameters are entropy
of GDV in the leﬁprojection with filter (R=0,77) and without filter (R=0,76), symmetry (R=0, 74) and
area of GDV in the frontal projection with filter (R=0,61) and the coefficient of form in the left
projection with filter (R=0,53) and frontal pr0]eclzon without filter (R=0,53). In general endocrine
status determines kirlianogram by 90% (R=0,947; x"(1=59; p=0,028). Thus, the parameters of GDV
objectively reflect the registered psychophysiological and endocrine parameters of the human body.

Keywords: gas discharge visualization, trait and reactive anxiety, triiodothyronine, testosterone,
cortisol, sodium and potassium plasma.
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IMAPAMETPH TA30PO3PSJTHOI BI3YAJIIBAIIIL (KIPJIIAHOTPAMH) 3AKOHOMIPHO
HOB’A3AHI 3 JAEAKUMHU HCUXO0PI310JIOT'TYHUMHU I EHAOKPUHHUMU
HAPAMETPAMM ITPAKTUYHO 3JOPOBUX YOJIOBIKIB
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Y 20 kainixo-gizionociunux cnocmepesicennsx 3a 10 npaxmuuno 300posuMu YOI0GIKAMU BIKOM
26-56 poxis npoananizo8aHo NONAPHI | KAHOHIUHI KOPEAAYIUHI 38 'S3KU MIdC 8iCbMOMA OCHOBHUMU
napamempamu 2azopo3psaonoi eizyanizayii (I'PB, kipaianoepamu, enekmpogomonixu), 3 00H020 OOKY,
ma ocobucmicnor (OT) i peaxmuenoio (PT) mpueosicrhicmio, pieHsmu 6 niazmi mpuiioOmupoHiHy
(Ts), mecmocmepony (T) i kopmuzony (K), a maxooc mineparokopmuxoionoio axmuenicmio (MKA),
oyinenorw 3a Na/K-koegiyienmom nnazmu. Buseneno, wo T; demepminye napamempu I'PB na 64%
(R=0,80), OT — na 44% (R=0,66), PT — na 23% (R=0,48), T — na 23% (R=0,48), MCA — na 16%
(R=0,40), K —na 12% (R=0,35). Ilpu YbOMy Hauobibw ()emepMmoeaHuMu 3 OOKy I’lCLlXOd)l?lOJZOZl'{HO—
EeHOOKDUHHUX napamempie € enmponis GDI y nigiti npoexyii’ 3 d)lﬂbmpojl/l (R=0,77) i b6e3 gpinempa
(R=0,76), cumempisn (R=0, 74) I niowa GDIy (pornmanvniti npoemﬂz 3 gpinompom (R=0, 61) ma
xoe@iyicnm Gopmu GDI y nisiti npoekyii 3 gitempom (R=0,53) i y (pornmanvuiti npoexyii 6e3
qubmpa (R=0,53). B yinomy enooxpunnutl cmamyc oemepminye xipaianozpamy na 90% (R=0,947;
X (40)—59 p=0, 028) Omowce, napamempu GDI 06’ckmugno 6i0obpadicyrome 3apeccmposami
nCuxo@izionociuni i eHOOKPUHHI napamempu OpeaHizmy TI0OUHU.

Knrwouosi cnoea: cazopospsaona eizyanizayis, ocooucma i peakmueHa  MPUBOICHICHD,
MPUUOOMUPOHIH, MECMOCMEePOH, KOPMU3O, HAMPill [ KAl niazmu.

Fekek

IHAPAMETPBI TA30OPA3PSITHOM BU3YAJIN3AIINN (KUPJIMAHOI'PAMMBI)
3AKOHOMEPHO CBS3AHbI C HEKOTOPBIMU IICUXO®U3UOJJOI'MYECKUMU WU
SHAOKPUHHBIMU TAPAMETPAM NPAKTUYECKHU 310POBbIX MY KYUH
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B 20 xnunuxo-gusuonoeuveckux nabmodenusx 3a 10 npaxmuuecku 300p06bIMU MYNCHUHAMU 6
6o3pacme 26-56 nem npoanaru3upo8avl HONAPHble U KAHOHUYECKUe KOPPETAYUOHHBIE CEA3U MENCOY
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60CEMbIO  OCHOBHBIMU NApAMempamu 2azopazpsaonot  euzyaiuzayuu (I'PB, kupauanocpammot,
enexkmpo@domonuxu), ¢ 00Hou cmoporsl, u auunocmuou (JIT) u peakmusnoii (PT) mpesoscnocmuio,
ypoguamu 8 niaasme mputioomuponuna (13), mecmocmepona (T) u xopmuzona (K), a maxoce
MUHEPALOKOPMUKOUOHoU axmusnocmoio (MKA), oyenennoti no Na/K-kosghguyuenmy naasmol.
Obnapyoiceno, umo T3 demepmunupyem napamempuol I PB na 64% (R=0,80), JIT - na 44% (R=0,66),
PT - na 23% (R=0,48), T - na 23% (R=0,48), MKA - na 16% (R=0,40), K - na 12% (R=0,35). Ilpu
omom  Hauboiee OeMmepMUHUPOBAHHLIMU CO  CHOPOHbBL  NCUXOPUIUOTIOSUHECKU-IHOOKPUHHBIX
napamempos sensemcs dsuwmponusi I’ PB 6 nesotl npoexyuu ¢ gunempom (R=0,77) u 6e3 gpurompa
(R=0,76), cummempus (R=0, 74) u naowaow I'PB 6o ¢pponmanvroii npoexyuu ¢ punompom (R=0,61)
u xKo3¢hpuyuenm gopmul 6 aesotl npoexyuu ¢ puibmpom (R=0,53) u 6o pponmanvhoil npoexyuu be3
¢unompa (R= 0 53). B yenom 3HOOKpunHbIL cmamyc OemepMmunHupyem kupauaroepamy ua 90%
(R=0,947; x (40)—59 p=0,028). Hmax, napamempvr [PB obvexmusno omobpasicarom
3ape2ucmpuposantvle NCUX0QU3UOI0cUYecKUe U IHOOKPUHHBIE NAPAMEMPBI OP2AHUSMA Yel0BEKA.

Knwouesvie cnoea: 2azopaspaouas euzyaiu3ayusi, TUYHOCMHASL U PeaKmuHdasi mMpeodiCHOCMb,
MPUUOOMUPOHUH, MECMOCEPOH, KOPMU30J, HAMPULL U KATUU NIIA3MbL.

Fekek

INTRODUCTION

In 1996 Korotkov K.G. put beginning to new scientific approach, which is based on digital videotechnic,
modern electronics and quantitative computer traitment of parameters, for the estimation of the open as early
as 1939 effect married couples of S.D. and V.H. Kirlian is luminescence of surface of body of man, induced
him by a brief high-frequency electromagnetic irradiation. A method nominated as gas discharge
visualization (GDV, bioelectrography), in parallel the terms of kirlianography and electro-photonics are used
[6,7]. Without regard to the wideuse enough of method in medicine, psychology, valeology and others like
that, he yields to the just criticizing for an insufficient physiology ground. Therefore we put before itself
sweep to analyse relationships between the parameters of GDV - from one side, and by the row of
psychophysiological, neurodynamics, endocrine, immune and other parameters - on the other hand. Before
we are show existence of meaningful cross-correlation connections between the parameters of GDV and
heart rhythm variability and by their changes under act of meditation or unmedicinal therapy [1-4,8,9]. This
report touches the analysis of cross-correlation connections between the parameters of GDV and anxiety and
endocrine status for practically healthy men. The separate fragments of the article are promulgated at
conference [4].

MATERIAL AND RESEARCH METHODS

Under a observations were 10 practically healthy volunteers - men by age 26-56 years. In the morning in
basale terms at first registered kirlianogram by the method of GDV by the device of "GDV Chamber"
("Biotechprogress", St-Pb., RF [7], whereupon took from an ulnar vein the test of blood for determination of
plasma levels of main adaptive hormones: cortisol, triiodo-thyronine and testosterone- by the ELISA method
with the use of analyzer of "Tecan" (Oesterreich) and corresponding sets of reagents of joint-stock company
"Alkor Bio" (St-Pb., RF [5] and sodium and potassium (by the method of flaming photometry on the device
of TI®M VY 4.2), with the purpose of estimation of mineralocorticoid activity after Na/K-ratio. After it
volunteers filled a questionnaire with the purpose of estimation of level of the trait and reactive anxiety [10].
Through 1,5 hours all tests repeated.

Digital material it is traited by the methods of cross-correlation and canonical analyses, using the package
of softwares "Statistica 5.5".

RESEARCH RESULTS

According to a formula:

ir|={exp[2t/(n-1,5)""-1}/{exp[2t/(n-1,5)">+1},

for a selection from n=20 by the critical size of the module of coefficient of correlation at p<0,05 (t>2,1)
is 0,45.

It is educed (table. 1) that area of gas discharge image (GDI), taken off without polyethylene filter in a
right projection, statistically the meaningful does not correlate with any psychophysiological or endocrine
parameters.
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Table 1. A matrix of coefficients of correlation between the parameters of gas discharge image in
right (R), frontal (F) and left (L)) projections and psychophysiological and endocrine parameters

Parameters of gas discharge image Area Coefficient of Entropy Symmetry
in different projections S form C E Sym
Psychophysiological and | Proje | without | with | without | with | without | with | without | with
endocrine parameters ction filter filter filter filter filter filter filter filter

0,26 0,04 0,16 | -0,37 0,12 0,02
035 | -003| -007| -028 0,04 | -0,31 039 | 015
0,36 0,00 -02¢4| -014| -006| 0,01
027 032 -018]| -020] -0,00| 0,11
026 023| -005| -017| -009| -015 022 000
016 | 027 -019| -003| -024| -004
025 047] -029] -015| -0,35| -008
0,35 053 | -019| -035| -034| -021 040 | 020
026 051 -029| -035| -0,52| -046
0,19 -009| -019| -025 0,03 0,39

Trait anxiety

Reactive anxiety

Triiodo-thyronine

= | | | e e R e | e | e R

Testosterone 018 -023| -044| -020| -006| -045| 030]| 013
035 | -011| -041| -035| -012| -039
0151 007 029 -012] -017] 006
Cortisol 012 -010| 013 015| 007 009| -029| -033
006 001 -010| 012 002] 023
010 <007 036 -015] 010] <031
Sodium 007 -002| -010| -017| 020| -021| 013] -027
010 -007| -031 0221 -023| -028
0111 022 -028] 00I| -006] 023
Potassium 016 025| 012 -006| -017| 009| 015]| -015
021 026 004 022| -023| 018
: . 011 -025| 025] 000] 009 -021
Mineralocorticoid 02| w029 011! o010 02¢| -008| -021| 001
activity (Na/K) 014 -029| -009| -015| 025| -017

Positive connections are however noteworthy with the levels of the trait (TA) and reactive (RA) anxiety
and triiodo-thyronine (T3). In a result the coefficient of canonical correlation R arrives at 0,43 (X2(3)=3,3;
p=0,34). At the terms of registration with the filter connection of area with T; it appears meaningful, with
RA some increases, but with TA fades away, at the same time, a loosely-coupled negative interface appears
with mineralocorticoid activity (MCA). Accordingly the coefficient of canonical correlation grows to 0,51
(¢ 3=5.0; p=0,17).

The second base parameter of GDI is a coefficient of form (attitude of square of length of external
contour of GDI toward his area which characterizes the measure of serration/fractality of external contour),
being taken off without filter, correlates from TA and PA mildly and poorly negatively, as well as from
testosterone. Canonical correlation appears moderate: R=0,43; y°=3,6; p=0,17. At the terms of registration
with a filter moderate correlation is educed from T3 and weak - from cortisol, so that R=0,47 (X2(2)=4,3;
p=0,12).

The third base parameter of GDI is entropy, id est measure of chaos, registered without filter, mildly
negatively correlates from testosterone and sodium and poorly positively - from potassium, however
canonical correlation with these parameters appeared considerable: R=0,62 (x’3=7,9; F32=3,3; p=0,048).
Equalization of multiple regression looks like :

ER=6,23-0,010+T(nM/1)-0,018<Na(mM/1)+0,101K(mM/1).

Application of filter does not influence on connection of entropy from sodium, weakens considerably -
from testosterone, but assists appearance of connection from cortisol and reverses character of connection
from potassium. On the whole canonical correlation some relaxes: R=0,51 (3°3=5,0; p=0,17).

The area of GDI, taken off without filter in a frontal projection, correlates straight mildly from T; and
TA and poorly - from RA. Canonical correlation appears moderate: R=0,59 (x’3=7,1; p=0,07). Application
of filter does not influence on connection from RA, connection takes on it is not from TA, does noticeable
connections with testosterone and MCA and substantially strengthens connection from T; (Fig. 1).
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AFf = 24199 + 3381*T3
Correlation: r = 0,53
37000

35000

33000

AFf

31000

29000

oo Regression
4 1,6 1,8 2,0 2,2 24 26 2,8 3,0 95% confid.

T3, nM/I

27000
1

Fig. 1. Cross-correlation connection between a plasma triiodo-thyronine (axis of X) and area of GDI in a
frontal projection, taken off with a filter (AFf) (axis of Y).

Thus something grows force of canonical cross-correlation connection: R=0,61 (X2(3)=7,6; Fs2=3,1;
p=0,056) (Fig. 2).

Equalization of multiple regression :

AFf=26973+3397T3(nM/1)-65,2¢T(nM/1)-25,9sMCA.

Connections to the coefficient of form of GDI have negative character and some more weak: R=0,53
(C»=5.5; p=0,063), and a filter weakens them yet in a greater degree: R=0,36 ()’(2=2.,4; p=0,29). In default
of filter entropy of GDI correlates negatively mildly from testosterone and TA: R=0,54 (5°2=5,7; p=0,056),
and a filter, not influences on connection from testosterone, fully levels connection from TA.

In the left projection the area of GDI in default of filter correlates mildly from TA and testosterone and
poorly - from Ts: R=0,58 (1’3=7.0; p=0,07). A filter takes on it is not connections with the first two
parameters, but does noticeable connections with RA and MCA and considerably strengthens connection
from T, however it affects substantially force of canonical correlation : R=0,53 (’3=5,6; p=0,13). The
relationships of coefficient of form are similar after a structure and force, but opposite after character. At
presence of filter R=0,53 ()’3=5,6; p=0,13), at his absence canonical correlation analogical, but some more
credible: R=0,53 ()’=5.6; F22=3.3; p=0,061) (Fig. 3).

25

o 00

25
T3,T, MCA

Fig. 2. Canonical cross-correlation connection between a plasma triiodo-thyronine (T;), testosterone (T)
and mineralocorticoid activity (MCA) (axis of X) and by an area GDI in a frontal projection, taken off with a
filter (AFf) (axis of Y).
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3

oo

RA, T3

Fig. 3. Canonical cross-correlation connection between a plasma triiodo-thyronine (T3) and reactive
anxiety (RA) (axis of X) and coefficient of form of GDI in the left projection, taken off with a filter (CLf)
(axis of Y).

Equalization of multiple regression :

CLf=14,9-1,07T5(nM/1)-0,013*RA.

To the investigated parameters entropy of GDI appeared closer in all related in the left projection. In
default of filter she correlates negatively mildly from T; and testosterone, poorly - from sodium and
positively poorly - from cortisol. Her dependence on compatible influence of triiodo-thyronine and
testosterone, traced on Fig. 4, described by equalization:

EL=4,61-0,237+T5(nM/1)-0,007*T(nM/1);
R:0,58, F(2,2)24,2; p:0,032

- RS

Il 3,473
Il 3,546
[ 3,62

[ 3,693
[ 3,766
[ 3,839
[ 3,913
I 3,986
Il 4,059
4,132
Il above

Fig. 4. Cross-correlation dependence of entropy of GDI in the left projection, taken off without a filter
(axis of Z) from levels in plasma of triiodo-thyronine (axis of X) and testosterone (axis of Y).

And on Fig. 5. traced dependence of this parameter of GDI on compatible influence of triiodo-thyronine,
testosterone, cortisol and sodium, which is described by equalization:

EL=6,79-0,144+T3(nM/1)-0,03+T(nM/1)+0,00025+C(nM/1)-0,0175Na(mM/1);
R=0,76; 1’4=13.8; Fu2=5,1; p=0,008.
A filter, not affecting influences on entropy in left projection from the side of testosterone and sodium,

weakens influence on her T3 and cortisol and strengthens connection with the trait anxiety. In a result force
of canonical correlation does not change practically. Compatible influence of testosterone and sodium, traced

on Fig. 6, described by equalization:
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EL=5,62-0,008+T(nM/1)-0,012Na(mM/I);
R=0,60; F,.2=4,7; p=0,024.

EL

0.5 o o

-0,5 o °

-2 -1 o 1 2
T3,T,C,Na

3

Fig. 5. Canonical cross-correlation connection between a plasma triiodo-thyronine (T3), testosterone (T),

cortisol (C) and sodium (axis of X) and by entropy of GDI in the left projection, taken off without a filter
(EL) (axis of Y).

4.0
3.9
o
2 g8
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I 3,438 £ a8
Wl 3,475
B 3,513 s
[ 3,55
[ 3,588
[ 3,625
[ 3,663
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Fig. 6. Cross-correlation dependence of entropy of GDI in the left projection, taken off with a filter (axis
of Z) from levels in plasma of testosterone (axis of X) and sodium (axis of Y).

Canonical cross-correlation connection is traced on Fig. 7.

ELf=6,63-0,008T(nM/1)-0,016sNa(mM/1)-0,148T3(nM/1)-0,006+TA;
R=0,77; ’@=14.5; F42=5,5; p=0,006.

2,0

ELf
o
=Y

oo

TAT,T3Na

Fig. 7. Canonical cross-correlation connection between the trait anxiety (TA) and level in plasma of

testosterone (T), triiodo-thyronine (Ts), sodium (axis of X) and by entropy of GDI in the left projection,
taken off with a filter (ELf) (axis of Y).
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Canonical dependence of symmetry (Sym) of GDI appeared the same strong at the terms of absence of
filter:

Sym=72,6+0,132+T(nM/1)-0,0042+C(nM/1)+3,95+T(nM/1)+0,170°TA;
R:0,74, F(4,2):4,7; p:0,012

At the same time, a filter considerably weakens this dependence:

Sym £=101,7-0,0011+C(nM/1)-0,05 1 +Na(mM/1):;
R:0,41, F(2,2)21,8; p:0,20

On the next stage of research influence of separate psychophysiologic and endocrine parameters was
analysed on GDI on the whole.

It is educed (Fig. 8) that trait anxiety determines the state of GDI on 44% (R=0,66; %’6=8,7; p=0,19), but
reactive anxiety - only on 23% (R=0,48; x’s=4,2; p=0,53). Compatible influence TA and RA on GDI,
judging after the coefficient of canonical correlation, estimated in 59% (Fig. 9).

2,0
o o
1,4 P ro)
o o
0,8
o o
3 02
0]
o o
-0,4 ° 3§
o o
o o
1.0 o o
o o
-1,6
-2,0 -1,5 -1,0 -0,5 0,0 0,5 1,0 1,5 2,0 2,5

Trait anxiety

Fig. 8. Canonical cross-correlation connection is between the teat anxiety (axis of X) and parameters of
gas disharge visualization (axis of Y).

2,0

GDV

2,0

25
Trait and reactive anxiety

Fig. 9. Canonical cross-correlation connection between the trait and reactive anxiety (axis of X) and
parameters of gas disharge visualization (axis of Y).

The level of triiodo-thyronine of plasma determines the integral state of GDI on 64% (R=0,80; y’6=15.3;
p=0,018) (Fig. 10).

A level in plasma of testosterone influences a considerably less measure (on 23%) on the parameters of
GDV (R=0,48; x’3=4,3; p=0,23) (Fig. 11).
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T

Fig. 10. Canonical cross-correlation connection between a level in plasma of triiodo-thyronine (axis of X)
and parameters of gas disharge visualization (axis of Y).

2,0

0,5

0,0 0 0

GDV

05

25 2,0 -15 -1,0 05 0,0 0,5 10 15 2,0
Test

Fig. 11. Canonical cross-correlation connection between a level in plasma of testosterone (axis of X) and
parameters of gas disharge visualization (axis of Y).

Yet weaker is determination of parameters of GDI from the side of mineralocorticoid activity (R=0,40;
X2(2)=2,9; p=0,23) and cortisol (R=0,35; X2(3)=2,1; p=0,54).

But the combined influence of the transferred four endocrine factors on the integral state of GDI appears
very strong: the measure of determination presents 90%: R=0,95; R*=0,90; ¥’40=58,7; p=0,028 (Fig. 12).

45

Endocr

Fig. 12. Canonical cross-correlation connection between endocrine parameters (axis of X) and parameters
of gas disharge visualization (axis of Y).
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Thus an endocrine canonical radical gets the positive factor loading from MCA (R=0,82), cortisol
(R=0,81) and testosterone (R=0,36) and negative factor loading from a level in plasma of triiodo-thyronine
(R=-0,48). On the other hand, a canonical radical of GDV is presented by direct character by entropy of GDI
in a right projection, taken off with a filter (R=0,34) and coefficient of form of GDI in the left projection at
the same terms (R=0,22) and by reverse character by an area GDI in frontal (R=-0,32), left (R=-0,25) and
right (R=-0,18) projections, also at presence of filter.

DISCUSSION OF RESEARCH RESULTS

It is considered that GDI, taken off without filter, characterizes the functional changes of organism, and
with a filter - organic changes. Thus a right projection represents the bodily condition of human, and left
projection - her emotional state [7]. The results of cross-correlation analysis are got by us ground to us to
disagree with these claims of K.I'. Koporkos. In fact the level of trait and reactive anxiety mildly correlates
with some parameters of GDI both in the left and in right projections. Endocrine parameters also correlate
both with a rightprojection and with the leftprojection parameters of GDI, thus with the last even some more
frequent and stronger. We can not accept and the first position of author in relation to the role of
polyethylene filter during registration of GDI. Moreover, parameters of the functional state of main
hemadens closer and more frequent correlate with the parameters of GDI exactly at the terms of presence of
filter.

At the same time, it is educed by us, that the parameters of GDI on the whole are appropriately related to
the functional state, foremost, thyroid, and also testis and adrenal cortex, which in an aggregate characterize
the state of adaptation and heterospecific resistibility of organism. Momentously, that the combined
influence of endocrine parameters on the state of GDI considerably prevails them partial influences, that
testifies in behalf on GDI as a marker of the integral state of adaptations.

It is known that the level of trait anxiety is predefined by the functional state of such nervous structures as
a orbito-frontal cortex, amygdala, hippocampus and others like that [11,12]. The appropriate connection of
the state of GDI educed by us with the level of the trait anxiety characterizes GDI and as a marker of
processes of neurodynamics.

CONCLUSIONS

For practically healthy men the parameters of gas disharge visualization are appropriately related to their
trait and reactive anxiety, by levels in plasma of triiodo-thyronine, testosterone and cortisol, and also by
mineralocorticoid activity, appraised after Na/K-ratio of plasma. Most determined from the side of
psychophysiological and endocrine parameters is entropy of gas disharge image in the left projection with a
filter and without filter, symmetry and area of GDI in a frontal projection with a filter and coefficient of form
of GDI in the left projection with a filter and in a frontal projection without filter. On the whole endocrine
status determines kirlianogram on 90%. Thus, the parameters of GDI represent the registered
psychophysiological and endocrine parameters of organism of human objectively.

PROSPECTS OF FURTHER RESEARCHES

The analysis of parameters of GDI will be conducted with the parameters of heart rhythm variability,
electroencephalogram, points of acupuncture, immunity and others like that.
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