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Abstract

The general field of energy medicine is growing strongly but is still in great need of reliable monitoring instruments
to assess the relative energetic state of humans with respect to a healthy/pathology ratio. Itis therefore quite natural
that commercial devices for evaluating the condition of the meridian energy state would be seriously considered by
those involved in CAM.

In this paper, we report on experimental results using ElectroPhotonic Imaging (EPI) technique, based on Gas
Discharge Visualization (GDV) Device, a sophisticated modem-day version of Kirlian photography. Specifics
addressing the effectiveness of its application, ability to estimate appropriate dynamics and parameters of this
disease process, and assessment of various therapies’ effectiveness as measured by EPI technique are reviewed.
Presented clinical results demonstrate that parameters of EPI-grams reliably differ for practically healthy people
and patients with chronic abdominal pathology and depend on the gender and age of patients. The parameters of
EPl-grams are connected with the functional status of the organism and, to a certain extent, reflect the severity of the
somatic state of patients with abdominal pathology.

The parameters of EPI-grams reliably change in response to the operative trauma, and their dynamics depend on the
severity of the somatic state of patient, which allows using the technique for functional monitoring of patients in
postoperative period, as well as for the assessment of the operative stress. The ElectroPhotonic Imaging technique is
mostly advisable for the dynamic assessment of the functional state of patient in perioperative period.

wvasive, non-cxpenstve way. Mostly in use are instruments
for monitoring the activily of a cardio-vascular systen.
Other means may be extremely useful forunalysis but for the
monitoring purposes they are cither invasive (X-ray,
ultrasound, blood tests) or very complicated and expensive
(MRI, PAT). New technique of human (unctioning analysis
- ElectroPhotonic Imaging (EPI) technique, utilising Gas
Discharge Visuvalization (GDV) Device bascd on quantum
biophysical approach offers a set ol umgue oppoviunities lor

Introduction

omplementary, cnergy. vibration medicine, various
forms of healing are incvitably becoming onc of our
life issues. Scrious debates on the efficiency of the
given “non-chemical™ methads of the influence on the
orgamsm are gradually conming down duc to the statistically
valid clinical data, conceptua) approaches and practical
applications of acupunciure, homeopathy, CAM and low-

cuergy treatments.' The pracess of CAM treatment may be - CAM practice.
very complicated having several different phases with often
worsening of symptoms in the process of trestmentand slow  Method

improvement of overall patient's condition. During thiy
process il is very importan{ to have means for objcetive
monitoring of patiecnt’s condition. Thig may help both in

The EPI camera is presently the state-of-the-an in
broclectrography.” 11 utlizes a high irequency (1024 Hy),

correction (he treatment process and in demonstrating the
positive effeet of treatment to the patient. The latter would
help to encourage the patient in effectivencss of the CAM
therapy that lead (0 better results due to the influence of
positive mood and betief of a patient. Surprisingly. but in
modern medicine we have quite a few instruments, which
allow constant monitoring of patient's condition v non-

high-voltage (10 k V) input to the finger (or other object 1o be
mcasured). which is placed on the cleetrilied glass Jens of
the EPI camera. Becawse the clectrical current applied 1o the
body is very low. mosi human subjects do not expericnce
any sensation when exposing their fingenip to the camera.
In practice, the applied clectric ficld is pulsed on and ofT
cvery 10 microscconds, and (he fingertip s exposed for only
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0.5 seconds. This causcs a corona discharge of light-
emitling plasma to stream outward from the fingertip. The
light cmiticd from the finger is detected directly by a CCD
{charge-coupled detector), which is the state-of-the-art in
scientific instruments such as telescopes 1o measure
extremely low-level light. The signal from the CCD is senl
directly to a computcr. and sofiware analysis is donc to
calculate a variety of parametcrs that characterize the pattern
of Jight emitted, inchtding brightness, total arca. fractality,
and entropy. The softwarc c¢an also provide color
enhancement to enable subtle features such as intensity
variations of the image to be perceived. The underlying
principle of camera operation is similar to well-known
Kirlian effect’ but modem lechnology allows to have
reproducible  stable data with quantitative computer
analysis. Purposefu} investigations allowed to find the
parameters, optimal from the poimt of obtaining the
information on the biological object state with the minimum
of invasivity. These findings are described in more than 200
research works in the international scientific literature, 12
patents. 6 books in English, French, German, ltahan.
Russian. and Spanish.

In assessing human subjects, the BEO-grams (EPI emission
patlemns alter computer processing) of all ten fingers are
made and analyzcd. A typical mecasurement front a normal
healthy subject is shown in fig. 1. All 10 images from the
fingers (EPI- grams) then undergo analysis via another
software program creating the diagrams showing the energy
distribution in the various organ systems (fig. 2). This is
based on the map correlating the human fingers with
different systems and organs of the body in accordance with
Traditional Chinesc Medicine (TCM) approach. This map
was first proposed by Peter Mandel' in Germany and then
further developed by Korotkov by testing more than 6000
paticnts in control clinical conditions.

The reproducibility of the EP] patterns of emission and the
calculated diagrams is less then 10% for fingers of mentally
stable humans. and about 1-2% for materials.” The 1-2%
variability pertaining to matenals testing is considered to be
random error. However, the 10% variation with respect to
human fingers reflects not only standard error, but the
fluctuations in the cnergy dynanmics of a living heing, r.c.,
the “flicker of the flame of life."“ As it is shown in numerous
studies, the paitern of emission. which determinces the
relative energy distribution in the person's organs. remains
constant from day to day. That is, each adult displays an
“energy pattern signature” in thismethod of testing.

At the present moment four main spheres where the EPI
technique can bring unique information have been
cstablished:

«medicing”.””"!

»sport”

- consciousness research',”

sinvestigation of water, vegetations'' and
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materials'“." including homeopathy remedics™

EP1 Applications in CAM

Scientific rescarch in EPI carried out in medicine revealed
correlations of [Pl parameters with other measurable
characteristics of the organism. Quitc a few of such
correlations have been found: tirst of all, with age; with the
level of blood pressure and blood formula; with cardio
variability indices, and others. Rchable statstical
differences of EPI paramclers of groups of healthy
individualg and groups of patients with various nosologics
have been observed (sec Table 1).

We are presenting example of research in momtoring of
patients in pre- and postoperative periods of abdominal
surgery.

Research Methods

At the first stage. two groups were gathered: the control
group, including 36 aapparently healthy people. and the
main study group, consisting of 96 patients with chronic
surgical pathologies in organs of the abdominal cavity. The
differences in the EPI parameters for healthy people and
patients were found, and the influence of various factors on
the parameters was assessed (gender - fig.3. age - fig.4.
main pathology).

All patients were divided into three groups according to the
degree of severily of their state, using criteria accepted in
medical insututions of the Russian Fedceration.
1 group was made up by paticnts having the 1"
degree (least) severity of the somatic state.
11 group consisted of patients with the 2™ degrec of
severity.
1T group was made up by paticnts with the 3%-4"
degree of severity.
General characicristics of patients are given in Table 2.

The EPl-gram paramclers were compared with  data
reecived in the course of physical and instrumemtal
examination of paticnts (integral rheography of the body.,
spirography). Muliifactor regression and corrclation
analyses werc used in order to reveal dependence beiween
these parameters.
The patients were examined al the following stages:

[ - the day before the planned operative intervention,
with the purpose of detecting mitial EP1-gram parameters;

11 1in the closest postoperative period (during the first
hour after the operation):

-V~ in carly postoperative period from the | day o
the 3" day inclusive;

VI -onthe 3" day of postopesative period.

For monitoring the state of patients in the postoperitive
period. including the ¢valvation of pastoperative stress, all



patients were divided into four groups depending on the
anatomical arca where the surpery was performed. and
taking into accoum the technique of operation.
1" group. Surgical operations in gall-bladder and
bile-excreting tracts by laparoscopy (laparoscopic
cholecysiectomy). 47 patients (30 women and 17
men).
2* group. Surgical opcrations in gall-bladder and
bil¢c-excreting tracts by conventional
cholecystectomy. 14 patients (8 women and 6
men).
3“ group. Surgical operations in abdominal area
and duodenumn. 18 patients (5 women and 13 men).
4™ group. Surgical operations in different parts of
the large intestine (mainly resection of the large
intestine and rectum, hemicolectomy regarding
cancer of colo-reclal localization). 12 patients (9
women and 3 men).

Subgroups depending on the severity of the somauc state in
the preoperative period were distinguished within cach
anatomical group of patients. Only the | group
(laparoscopic surgeries) included a subgroup of patients
initially having the 1™ degree of severity of the somalic state.,
The severity of the somatic state of all patients in other
groups was assessed as the 2™ and 3"-4" degree (11 and 111
subgroups. respectively).

Ancsthetic management of surgeries in gall-bladder and
bile-cxereting (racts (1 and 2™ group) was perfonmed in
accordance with the siandard method (gencral combined
anesthesia with intubation of trachea and anificial
pulmonary ventilation). The epidural anesthesia and general
combined anesthesia with intubation of trachea and ALV
was used for the majority of abdominal surgeries (3 group)
and also surgenies in different parts of large intestine (4"
group).

The reaction of the organism 1o the trauma was invesligated
based on the dynamics of the main EPl-gram indices in
addition 1o changces in the clinical pictare, hemodynamics.
and brochemical indices of blood (glucosc.
aminotransfcrases, ctc.).

Possible application of the EP) technique {or a prognosis of
unfavorable ow in the carly postoperative period was
assessed in the final stage of this research. Patients with
aeute postoperative pancreatitis (OPP) were distinguished
from the main group. EPl-gram paramelers of the OPP
group were compared with patients  showing  usual
postoperative processes.

Results of research

1. Assessment of individual characteristics of EPI-gram
parameters

Comparison of the control group ot healthy people with the
subject group showed siatistically significant difference in
the EPI parameters of arca. brightness, density, and
irregularity of the outer contour of the glow between two
groups,

EP1 parameters demonstrated pronounced dynamics with
age in the majority of cases. With age incrcasc of EPL Area,
deerease of density and brightiness, and Natness of owtside
conlour were statistically  significant (p < 0.01). JS
parameter changed reliably in all the age categories (fig. 4).
This may be correlated with incrcase of organism entropy
withage."”

The differences obtained indicate that it is necessary 1o
determine the age norm ol EPl-gram parameters.
Characteristic  changes of EPl-grams in various age
categories also gave us a key lo the interpretation of
dynamics of the same indices in perioperative penod. since
age risc ol a scries of EPl-gram paramcters obviously
corresponded to the age decrcase of functional reserves of
{he organism,

The most informative parameters in this analysis were JS in
the EPI Diagram program, parameters of “arca”™, “total
density” and “average brightness™ of glow. as well as
irrcgularity of the EP)-gram outer contour (fractality and. lo
a greater exten(. cntropy). Mathcematical cvaluation of all
these parameters is bascd on image processing technique.
Parameter IS is calculated as follows:
J§=S8/5,.-S/S... (1)

where S, area of finger glow (in pixels); S, — area of the
finger inner oval (“IIngerprint™): S, - arca of the “statistical”
finger for the particular age group: S, - arca of the inner oval
for the “statistical™ finger.

The individuality and vanability of EPl-gram paramciers
indicate that 1t is nceessary to study the differences of these
parameters in cquivalent groups.

We compared parameters of EPl-grams of practically
healthy women and men with chronic abdominal pathology
in one age category from 20 to 40 years. The results of
analysis allowed distinguishing certain reliable differences
between these groups. The amount of diftferences turned omt
o be lower than when the age and sex chavacteristics had not
been taken into account.

EPl-gram parameters of patients with pathologics are
different from healthy people. However, the 1:P1 are very
individual and depend not only on the pathological changes
in the organism but also on gender and age. as well as. most
probably, on environmental factors. At the presem stage of
development of the method. these considerations make 1t
suitable not for the diagnostics of discases, bui rather for the
dynamic observatron of changes in the patien(s bioenergy
status.
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2. Evaluation of functional state of patients in
preoperative period with the EPJ technique

EP)-gram pavameters showed rcliable difterences
depending on the degree of severity of the somatic slate.
Paticnis ol the I group (most severe) were characterized by
lower EPY-gram parameters. The EPL-grams of patients who
had high valucs for the scverity of somatic state were
characterized by smaller area, JS index and brightness of
EPI] glow. as well as smoothness of its outer contour (direct
correlation with fraclality).

We can argue from the bioenergy point of view that the
decreasc in these parameters for patients with more severe
somatic states is governed by low functional reserves of the
organism. The obtained data show that EPl-gram
parameters reflect the severity of the somatic state of
paticnts with abdominal surgical pathology.

3. Monitoring of functional state of patients in
postoperative period with the EPI technique

The dynamics of EPL-gram parameters. reccived during the
first hour after diffevent surgical interventions, was analyzed
with the purposc of studying the possibility of using the EPL
technique for (he estimation of operalive stress. Analysis of
EPl-gram parameters in the postoperative period showed
the most pronounced changes during the fivst day after the
surgery. Most of the main parameters registercd within the
ficst hour afterthe surgery reliably increased. as compared to
the preoperative measurcments (fig. 3).

We suppose thar such a dynamics of paramcters of EPI-
grams is connected with the strain of functioning of all the
systems and organs in response to the operative (rauma, i.c.
with the operative stress.

The analysis of data given in the figures demonstrated thai
the most significant shifts took place after surgical
interventions by cholecystectomy. Significant changes were
found after all the gall-bladder. bile-excreting tracts, and
abdominal surgeries, connected with the fact that the biggest
amount of cxtended and sinndtancous surgeries were
performed in these groups. As a result, surgical interventions
m the upper part of the abdominal cavily were the longest
and most raumatic. The changes of parameters of EPE-gram
arcy afier large intestine surgeries were less expressed, and
the changes of these parameters after laparoscopic surgeries
were even smaller.

Thus, we can conclude that the EPLiechnique can be used for
the evaluation of the degrec of operative stress.,

The analysis of dyvnamics of EPl-gram paramelers in carly
postoperative penied after similar surgeries i difTerent
severity subgroups demonstrated that stronger changes were
expressed for patients with the 17 degree of severity (least
severity, sec fig.6). This strong response was specially

Vol.2 No.5, Ocl. 2009

registercd afier the surgeries by laparoscopy (1 group),
mcluding al) the three seventy subgroups. Sinilar dynamics
were shown in the group of patents wha bore traditional
{laparotomic) cholecystectonmies (11 group). A less
expressed reaction of GDI “area™ parameters in response 1o
surgery was registered for patients with a morce scverc state
(subgroup ). veflecting the decrease of compensatory
possibilities for reaction in the organism. In addition,
parameters of EPI-gram arca declined afier larger and longer
surgerics (abdominal and large intestine surgerics, 3" and 4"
groups, respectively).

While the ¢changes ol EPl-gram parameters in respense to
the considered surgeries in severity subgroups | and [ were
characterized by an incrcase of “area of glow™, a significant
decrease of this index was registered for patients of the most
severe subgroup 11 in the 3" (abdominal) and 4" (intestinal}
anatomical groups (fig.7). They all had complications in the
recovery period after the surgery. including lethal outcome
for two pcoplc.

We assume that such a decrease of “arca of glow™ afier large
surgery interventions characterizes the state of distress and
rcflects low functional reserves. The consequence was oflen
a longer period spent in intensive care and therapy units
{(ICTU) and generally a longer stay in a hospilal. ag well as
more frequent development of complications and lethal
outcomes n the carly postoperative period (Table 3).

Thus, based on the obtained data, we can conelude that the
EPI technique provides for monitoring the lunctional state
of paticnts ina postoperative period.

4. Assessment of possibility of application of the FPI
technique for the prognosis of unfavorable flow of the
early postoperative period

The “unfavorable prognosis " assessment was made on the
basis of the clinical picture, data of laboratory and
mstrumental diagnostics for 12 patients. It was confirmed by
the calculation of the diagnostic index according to the
method acknowledged in the clinic of anesthesiology,
reanimation, and intensive therapy of the Saint Petersburg
Medical Academy.

The EPI parameters of these "unfavorable prognosis”
paticnts were compared wilh the data recewved (or patients
with a usual Now of the postoperative period. Reliably high
valucs of the paramcters “arca ol glow™, “density™. and
“fractality™ of LEPl-grams were characteristic ol the
“wunfuvorable prognosix” patients. The “average
briphtness"™  parameter was reliably lower for the
“unfuvorable prognosis” patients. These differences were
alrcady registered in the preoperative period. and had the
most pronounced character m the first day oller the surgery,
when there were not yet reasons (o thake the “wnfavorable
proguoxis” assessment (rom the results of the clinico-
laboratory analysis, These data provide evidence that the



EPI technique is quile a sensitive method, enablbing to
identily possible inadequate reaction of the organism Lo a
surgical challenge. However, further rescarch is needed for a
complete interpretation of the obtained results.

Thus, the results of our rescarch. on the whole, allow
maintaining that the EPI technique 1s a perspective method
to be applied in surgery and anesthesiology departments for
the functional examination of patients and monitoring of
their state in perioperalive period.

CONCLUSIONS

[.The parameters of EP1-grams reliably ditter for practically
healthy people and patients with chronic  abdominal
pathology.

2.The paramcters of EP[-gramg are connected with the
functional status of the organism and. (0 a certain cxtent,
reflect the severity ol the somatic s1ate of patients with
abdomimal pathology.

3. The most informative parameters of the EP1 technique are:
“tniegral arca JS” of the “EP) Diagram™ program. “arca™,
“total density”™ and “average brightness™. as well as
irregularity of the outer contour of the image.

4 The parameters of EPl-grams are individual and depend
on the gender and age of patients, which confirms the
necessary of determining theirnotm range.”

5. The parameters of EPI-grams reliably change wn response
to the operative trauma. and their dynamics depend on the
severity of the somatic state of patient, which allows using
the technique for functional monitoring of patients in
postoperative period. as well as for the assessment of the
operative siress.

6. The ElectroPhotonic [maging technique is mostly
advisable for the dynamic assessment of the functional state
of patient in perioperative period. Not all the fingers may be
uscd, at that, but only one finger of cach hand. For example,
the fourth finger. where the changes are the mast significant.

MONITORING ENERGY LEVELS DURING TREATMENT WITH GDV TECHNIQUE

Table (. Difference in EPI paramciers between groups of healthy individuals and groups of paticnts™.

Groups of the investigated | Number of
EP1 Area EPI Fractality EPI Entropy
people people
1. Healthy people 86 10869+1051.4 0.48 +0.05 2.7+£0.05
2. BA patients 78 6740 £ 651.7 1.23 £ 0.11 3.5+£0.08
3. Patients with stomach
54 8450 + 817.0 2.5+ 0.26 3.1 +£0.11
and duodenum ulcer
P|_3< 0.00] P|_2< 0.005
Reliability of differenccs P;2<0.05
P.3< 0.001 Py.2<0.007

AN
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Table 2. Generil characteristics of patients.

N Groups
Paramcters

I I (11
Number of patients 22 46 28
Male 9 13 14
Female 13 33 14
Somatic state of patient,

l 2 34
degree
Middle age, years 32.) 2 6%, *xx 53,24 4%, **x 62.942 4% **
Body weight, kg 76.5+£3.5 77.5£2.2 74 .5+2.4
Height, cm 167.5+2.4 165.7+1.2 165.91.2

Note: * — p<0,05 in comparison with group I, ** — p<0.05 in comparison with group 11, *** —

p<0,05 in comparison with group [11.

Table 3. Frequency of development of complications and Icthal outcome in carly postoperative period for

paticnts of various groups

Parameters Subgroups of patients

I I m
Number of patients 22 46 28
Extent and character of surgery, degree 2.08+0.08 2.5140.12 2.71+0.14
Age, years 32.12+£2.57 53.22+1.45 62.89+2.39
Days in bed in ICTU 0.83+0.21 2.49+0.35 4.21%).21
Total amount of days in bed 6.62+1 .42 21.35+4.64 27.35+45.23
Frequency of development of
complications, absolute number . ? 4
Lethal outcome, absolute number - - 2

@ Vol.2 No.5, Oct. 2009
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MONITORING ENERGY LEVELS DURING TREATMENT WITH GDV TECHNIQUE

GOV Image | Spectrum | Parameters | Information | Isoline | Calibration dats |

Noise fiker parameters
. Abs. noiss level: r o0
Rel. noise leve! (%s): |lOD ”:f
Base Intensity; iThreshold -
Min. fragment area: |30 o
work radius: | .
Intensity carrection
8ass GOV Image parameters

Glow area: 11873
Average glow intensity: 76.69
Image size: 370 x 265

Position: (353, 225) Intensity: 15
Sector number: 6: Lumbar zone

| 7

Energy palette

, C:AGDVDatah 2009-06-25\ 2L.bmp

Fig.l. BEO-gram of a finger with calculated parameters in accordance with mathematical principles of image
processing presented in Fig. 5.
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Fig. 3. Gender difference of the GDV-gram parameter JS for difterent systems.
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JS stomach, 43 people
1 - . _

Fig. 5. Trend of JS index of GDV-grams for the right hand in early postoperative period for 43 people.
Stages: 0 - before surgery, 1 - first hour after surgery. 2-5  days afler surgery.
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Fig. 6. The dynamics of “Normalized Arca™ for the right hand in postoperative period afier diffcrent surgerics for patients
of 11 group.
Stages: 0 - before surgery. | - first hour after surgery, 2-5 - days after surgery. Groups: 1 - Laparoscopic
cholecystectomy; 2 — Cholecystectomy; 3 — Stomach and duodenum surgery: 4 - Large intestine surgery.
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Fig. 7. Trend of JS index of GDV-grams for the right hand in carly postoperative period for patients of the most severe
subgroup L1 in the 3" (abdominal) and 4" (intcstinal) anatomical groups. All patients had complications in the recovery
period afier the surgery, including lethal outcome for two people.

Stages: 0 - before surgery. | first hour aftey surgery, 2-8 — days after surgery.
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Medical Technology of Electrophotonics —
Gas Discharge Visualization - in Evaluation

of Cognitive Functions

Abstract

For the control of the therapeutic effectiveness of the anti-depressant Simbalta and its influence to cognitive
functions of the patients psycho-diagnostic methods and medical technofogy of Electrophotonic Imaging Capture
(EPC) based on Gas Discharge Vizualisation (GDV) technique have been successfully applied. Results of psycho-

diagnostics well correlate with the main EPC parameters.

Key words. Psycho-djagnostics, Electrophotonic Imaging, Gas Discharge Vizualisation, Cognitive functions,

Anti-depressant.

Introduction

Scientists from different disciplines  are now focusing
attemion on the so-called “human factor”™ which influences
the safety of people. With a view (0 ninimize such
influences an active selection of methods for objective
evaluation is taken up in this study. This process involves the
psvcho-physioclogical and physical state of a person. 1t also
covers the highest cerebral (cognitive) functions (HCF) of
human beings. Ttis well known that cognitive lunctions are
always closely mterconnected. The most complicated
functions of the brain arc intellect, speech. praxis, gnosis.
mcmory and attention. Depression of some HCF (memory,
atiention) 15 commoen in many neurological diseases. This
factor is taken into account in the process of treatment with
psychotropic medications.' This process could ailect not
only the quality of life but also the professional skill of
people,  particularly in professions yequiring high level of
altention (opcrators of air and railroad syvsiems. nnlitary
complexes. ¢t¢.). The most common need at the moment is
complex evaluaton of HCF, imcluding ncurological
evaluation, ncuro-psychological texting, laboratory and
insteumental  methods  of  diagnostics.  structural and
funcuonal ncuro-visualization. At the same time the scarch
for ssmple and objective hands=on diagnostic methods
complementary to clinical studies of HCF activity n
ncurological treatment acquires great imporiance.
Psychotropic medications actively used by neurologists in
anxjcty-depression treatment, and particutarly, anu-
depressants, may decrease active attention,” Priority in using
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medications of this group is defined by modem phannaco-
therapeutic tendencies for mono-therapy* with simultancous
influence on the complex of the main neurelogical
syndromcs., but their impact to the cognitive functions 1s not
being evaluated objectively. Incase of chronie pain. anaiety-
depression  syndromes  are  quite common  (15-20%).'
Keeping in mind similar character of their pathogenetic
mcchanisms’ itmakes sense for prescribing anti-depressants
of balanced duatl activity, for example. Simbalta.” A Tot of
data is published on anti-depression and anti-anxicty effects
of Simbalta. But what is lacking is data on its ¢ffects on
chronic pain syndronie and cognitive functions. For the
evalvation of the clfects of reatment with anti-depressant
Simbalta and its effect on cognitive functions, this study has
used clinical cvaluation. psveho-diagnostics and
measurements stimufated by cleetrical field glow of fingers
with medical electrophotonic capturing (EPC) echinology.

Materials and methods

In accordance wilh approved protocol.  Simbaltr was
prescribed for patients for a 2-nonth course at 60 my per
day. Therapy eftectiveness was evaluated by the overall
clinical situation, subjective quesuoning. visnal anlog pain
scale, depression scale (CFS-D). psycho-diagnostic wests
and EPC/GDV parameters.

Inclusion criteria wax chronic pain syndromes (headaches.
back pains and their combinations) for (he patrents with dis-
crreulator encephalopathy (D17 and correlated disorders:



depression and/or anxicty. 13 women and 18 men (n=31)
aged 32-69 years (S1.2+/-2.1 year) have been selected. DE
diagnosis was confirmed by previous clinical analysis.
Psychological lesting included a panel of psycho-diagnostic
methods aimed 10 study memory. attention, cmotions,
thinking process: “Shultze Tables.™ “Vexler Memory
Scale,”" "Renwembering 10 vocals.™ “Methodic cvaluation of
the thinking speed.” “Extra-parts exclusion.”™ “Questioner
feelings-activity-mood.” “Self-cvaluation scale by C.
Spielberg and U, Khanin.™ “8 color Lusher test,” “Zung
depressjon scale™ as wellas psycho-diagnostic discussion.

The EPC camera is presently the state-ot-the-art gadget in
bioclectrography. It utilizes a high frequency (1024 Hz).
high-voltage {10k V) input (o the finger (or other object to be
measured). which is placed on the clectrified glass lens of
the EPC camera. Because the clectrical current applied o
the body is very low, most human subjects do not expericnce
any scnsation when exposing their fingertip to the camera.
In practice, the applied clectric field is pulsed on and off
cvery 10 microseconds. and the firgertip is exposed foronly
0.5 seconds.  This causes a corona discharge of light-
emilling plasma o stream outward from the fingertip. The
light emitted from the finger is deteeted directly by a CCD
(charge-coupled detector). which is the state-of-the-an
scientific instrument o measure exiremely low-level hght.
The signal from the CCD is semt directly to a computer. and
software analysis is done to calculate a variety of parameters
that characterize the pattern of light emitted, including
normalized area (NA). brightness, and form coclTicienl.
Measurements were 1aken from all 10 fingers with (F) and
withoat (WI) special polymer film which allows to avoid
direc( perspiration from the skin. The underlying principle
of camcra opcration is similar 1o well-known Kirlian effect’
but modern technology allows reproducible stable data with
quantitative computer analysis,

Statistical analysis was donc i Statistica v.6.0 program.
Results

In the process of clinical examinations. patients claimed
frequent headache, back pain, unrcasonablc anxicty, stress.
uncontrollable aggression. vertigo, fast tredness. low
workability. slcep disorder and decrees of libido. Memory
dysfunctions were mentioned as second claim afier pain. In
many cases the state of health was sclf-cvaluated as bad. and
practically all paticnts demonstrated stable hypochondriac
fixation.

Headaches were registered in 32.2% (n=10). cervico-
cranialgia in 45.2% (n=14). mixed forms in 12.9% (n=4).
Back pains were originated by vertebrae-gene neurological
syndronte with degenerative-dystrophic changes of vertebra
and were divided to muscle-tonic in $1.7% (n=13), root in
32.3% (n~ 10y and theircombinations in 12.9% (n=4).

The level of pait svpdrome presentation on the VAS scale

was 5.211/-0.59 before treatment and 4.044/-0.77 after
trcatment. Decrease of pain syndrome was mentioned by
87.3% of patents, which was assocrated with increase of
cmotional status and better quality of sleep.

Averaged grade on CES-D scale was 22.31+/-2,24 before
trcatment {light stage depression) and 13.88+/-2.05 after
treatment (ho depression).

Subjective  evaluation demonsuated positive  eflect of
treatment for 94% of patients and no cifect of decreasc of’

state for 6%.

Subjective claims were confirmed by questioner's data;
together with bad mood, inereased level of depression, high
level of anxicty and decrease of intellecusl and motor
activity was registered. Short-time mechanic memory was
evalvated as 40% with norm 80%. cye memory as 65%.
speeeh-logic memory as 60% and operative memory as
62.5%. Relatively well-kept were functions of the long-
range memory. Cognitive functions ol generalization,
conmparison and classification were supressed from light to
significant level. In most cases patients operated with
particular ideas based on dircet impressions  which
characterized supression of analysis and synthesis and
disorder of dynantics of the highest cognitive functions.
Decrease of tempo of orientation and operational cognitive
components and low indexcs of nerve processes aclivity
wereregistered.

Comparison of the results of psycho-diagnostics  of
cogmtive functions (logic memory. atiention. speed of
thinking) with EPC paramcters demonstrated statistically
significant corrclations.  For example. (he highest level of
logic memory wax assoctated with low levels of EPC
normalized arca index for the {eft hand (Fig.1). Similar
corrclations between logic memory condition and EPC
average brightness were found,

Logic memory % - 1

Fig. 1. Correlation of logic memory and normalized
area for LL finger wF — lincar regression.
Logic memory %-1= §2.3-30.9\, Pearson correlation
test r=-0.53. p = 0.01
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Parameters of voluntary attention (in accordance with
Shultz 1ables) were correlated with EPC normalized area
and average brightmess indexes of the right and lell hands
(fig.2).

Shultze tsbles — 1-3

b - Iote P R S - B DA

NA 4R wF

Fig. 2. Correlation of Shultze Tables' results (subtest 5)
and normalized area for 4R finger wi - linear
regression. Shultze Tables 1-5 = 61.2-10.3x, Pearson
correlation test r = -0.54, p = 0.008

The specd of thinking was corrclated with EPC normalized
areca of the lefl and right thumbs (fig.3). Before treatnient
these parameters were decreased: 13 points for the speed of
thinking (thc norm is 22).

‘Thinking speed, score - |

NA IL wF

Fig. 3. Correlation of thinking speed and
normalized area for IL finger wF - lincar regressjon.
Thinking speed, score -1=27.8-12.6x, Pearson
correlation test r =-0.585, p = 0.003

After the course of treatinent for most patients, slabihization
of psychic control, decrease of anxicety intensity. feeling ol
psychological discomlort and social helplessness were
noticed. Personal anxiety indexes afier treatment remained
at the same level as before, with simultancous decicasce of
reactive anxiety. Actual situation was accepted by patients
as beneficial, having no danger. which was contirmed by
Spiclberg — Khanin test.
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Positive dynamic was noticed in subjective  fechings,
acccleration of the quality of life and balanced behavior.
Mood became more stable and the level of activity.
workability, ¢motional involvement, as well as  self-
confidence showed positive improvement. Dependence on
others and nced for external support was reduced
significantly.

Change of mood. decrease of reflection and social
dependence helped in free self-regulation. This had positive
impact on cognitive functions of memory and attention
(fig.4.5).

15
10
0
Numberrows Number rows
(1) (2)

Fig. 4. Changes in short-term1 memory volume

according to the subtest «<number rows» before (1) and

after (2) Simbalta treatment.

250
200
150
100

50

Total time -1 Total time -2

Fig. S. Changes in functions of uncanditioned
attention according to Shultze Fabley before (1) and
after (2) Simbalta treatment.

This had positive impact on psychic workability of paticnts.
Compacison of Shultze table data (the level of voluntcer
attention) demonstrated corrclation with EPC normalized
arca and average brightness indexes of the right and left
hands (fig. 6).



NA 5L wF after rsatment

i . -Mear
Shulza Table N after reatmant L - Msan:SE

Fig.6. Values of normalized area for SL finger wF in
patients with normal (N) and lower (<N) results of
Shultze tests (unconditioned attention).

Psycho-emotional disorders presented as anxicly and
depression correlated with EPC normalized arca and form
cocfficient of the both hands. Data of Spiclberg-Khanin
questioner for situation anxiety had statistically significant
correlation with EPC form cocflicient index, while multi-
directional correlations had been found with EPC arca
parameter. Depression index from Zung test had a tendency
for correlation with EPC form cocfficient index.

As a result of treatment, chronic pain syndrome had
decreased and both psycho-emotional and cogmtive

functions had improved.

Discussion

Clinical data confinned the effectiveness of treatment of

chronic pain syndrome and anxiety-depression disorders
with Simbalta. Use of psycho-diagnostic methods helped
evaluatc objectively positive dynamics of patients’ state and
improvement of cognitive functions — short-time imcchanic
and operative memory.

Comparison of psycho-diagnostic data with EPC
parameters for the first time demonstraled correlations
between indexes of volunteer attention, logic memory and
speed of thinking with EPC parameters ol both thumbs.

The study took cognizance of the updated information on
how different parts of cerebrum provide cognitive functions
and bow they are functionally interconnected as well as
connccted with somato-topic cercbral presentation of the
hang where zone presenting thumbs has the biggest arca.”

of the bio-clecrric

We may assume  interconnection

processes n the cercbral arcas related to skin sensors of

fimgers and ncarby arcas of the brain responsible for
cognitive functions. which may affect parameters of
stimulated emission of the distal part of the same sensor -
skin of fingers. Further investigation of these correlations
from the point of view of modemn scicnce 18 necessary for
explanation of this mechanism. Our results provide the
background for farther rescarch in this arca.

More than 20 year ago it was assumed that emotional
functions result m modification of the energy reserves ol the
body." EPC method may become an integrative way of
cvaluation ol such modifications which refiect emotional
and cognitive activity as well. This defines new tasks for the
rescarchers exploving the EPC medicat technology.
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