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B cmammi posansidarombcsi acnekmu ¢hyHKUiOHy8aHHs1 ee2emamugHoi Hepgosoi cucmemu (BHC) y
ocib 3 nicuxonoeiyHuMu posnadamu 3a yMo8 Pi3HOI cmpecogoi HanpyxeHocmi doskinnsd. [MokasaHo, wo Ons
ocib 3 ncuxomno2iyHumu posnadamu xapakmepHi ducbanaHc pobomu BHC i Huxya yymnugicmb b6apopeue n-
mopis.

KntouoBi cnoBa: BeretatmeBHa HepBOBa CUCTEMa, YYyTNUBICTbL GapopeuenTopiB, NCMXOMOriYHi po3na-
On, nocTyparnbHe TeCTYBaHHS.

The article holds the examination of the aspects of functioning of the autonomous nervous system
(ANS) in individuals with psychological disorders under the conditions of a different stress tension of the envi-
ronment. It is shown that individuals with psychological disorders have ANS disbalance and lower sensitivity of
baroreceptors.
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B cmambe paccmampusaromcs acriekmbi (hyHKUUOHUPOBaHUS 8e2emamueHol HEep8HOU cucmembl
(BHC) y nuy ¢ nicuxonoeudeckumu paccmpolcmeamu 8 yCriogusix pasfiuyHol cmpeccosol HarnpsKeHHocmu
okpyxarowieli cpednl. lNokazaHo, Ymo Ons Uy, ¢ NCUXon02U4eCcKUMU paccmpolicmeamu xapakmepHbl ducba-
naHc pabombi BHC u cHWkeHHasl 4yacmeumerbHocmb bapouenmopos.

KnioueBble cnoBa: BeretaTMBHasi HepBHas cMCTeMa, YyBCTBUTENbHOCTb HGapoLenTopoB, NCUXONOrn-
Yeckune paccTponcTBa, NocTypanbHoe TECTUPOBAHUS.

Introduction.

The understanding of the way psychic processes are running is important for the
concept of autonomous nervous system, which is also called as the vegetative nervous
system (VNS), underlining its exceptional role in the regulation of the functioning of the
internal organs [4,5,8]. Interestingly, the doctrine of the composition and function of
VNS, as well as its divisions: sympathetic and parasympathetic is known for more than a
century, while the exact algorithm of its functioning is still unknown.

Understanding the tight interconnections between the psychic activity and the func-
tioning of internal organs, a wide range of researches provides persistent studies in search
for the mechanisms that are engaged during their mutually-dependent influences on one-
another. In one of the studies, particularly, it has been proved that there is a difference
between the hostile and non-hostile men in the tasks on the identification of auditory el-
ements, as well as in the responses of VNS. It turned out that the hostile individuals
demonstrated a better hearing with their left ear; and higher responsiveness of cardiovas-
cular system after the influence by the cold. The non-hostile men demonstrated a better
hearing with their right ear and lower responsiveness of the cardiovascular system to the
influence by the cold. These results testify to the hypothesis about the prevailed activa-
tion and functionality of the right hemisphere of the brain in hostile individuals, and left —
in non-hostile [3, 6]. The aspect of mutual dependence of VNS activity and the emotional
state was demonstrated in the work that revealed that the level of hostility affects skin
sensitivity, sensomotor learning and vegetative tonus of the organism. Thus, hostile indi-
viduals demonstrated higher skin sensitivity and lower ability for sensomotor learning
within the left part of the body, and the prevalence of tonus of the sympathetic nervous
system. The subjects of the research with low hostility demonstrated higher skin sensi-
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tivity in the right part of the body, decreased sympathetic tonus and high ability for sen-
somotor learning in the left part of the body [7].

Such interdependency of psychic and somatic structures suggests new targets for the
contemporary researches. Among them - search for high-informational, low-invasive
methods of diagnostics and correction of psychological disorders. The key aspect of this
Issue, in our opinion, may be the understanding the function of the baroreceptor response
system of the organism.

The work was implemented according to the syllabus of SCRW of the Vinnytsia so-
cial-economic institute of the University “Ukraine”.

Goals of the research. The goal of our research was to study circadian oscillations
of the sensitivity of baroreceptors, as well as the oscillation of the frequency of heart con-
tractions (FHC) and the arterial pressure (AP) in individuals with psychological disorders
during the execution of the postural test.

The object and the method of research. The research was made on the basis of
the department of psychology of the Vinnytsia institute of the University “Ukraine” and
is based on the observation of 61 student with psychological disorders, who were divided
according to their course. This division formed three groups : first — 23 individuals (stu-
dents of the first course), second — 18 (of the third course) and the third — 20 (of the fifth
course). The control group was composed of 17 practically healthy individuals. The con-
trol and the research groups were statistically equal in relation to gender and age.

In order to study the function of vegetative system and the response of the indices of
the cardiovascular system to the body position change, we provided postural testing,
which initially involved a 10-minute lying, and then — 5-minute calm standing [1]. Dur-
ing the entire testing, we provided a continuous measurement of the systolic blood pres-
sure (SBP), and diastolic blood pressure (DBP) and FHC. In order to reach exact time
gradation of the indices, we conducted the measurement with the use of the device
ABPM-04 of the Hungarian company “Meditech” for the 24-hour-monitoring of the AP,
which had been programmed for the measurements during the postural test [9]. At the
same time, we assessed the sensitivity of baroreceptors, employing the method of meas-
urement of spontaneous oscillations of SBP and the intervals of R-R. For this purpose, in
parallel with AP measurement, we continuously, during the test performance, conducted
the recording of the heart rhythm by means of the assessment system of the heart rate
variability: HRV 1,5; JSC “Solvaig”, 1998. After this, by means of the computer software
for the transcription of the rythmcardiograms we assessed the oscillation of the intervals
R-R during the change of body position and correlated with the dynamics of SBP in the
identical time periods. The sensitivity of baroreceptors was measured employing special
formula [4].

The received control indices of the sensitivity of baroreceptors, generally would not
statistically differ from the findings of other researchers, according to the standard meth-
odology of assessment [10].

The testing was conducted twice in every group: at the beginning of the academic
year, in September, and in the end, in May.

The final statistical and mathematical assessment was conducted with the usage of a
set of programs, including "Statistica 5.0" and "Microsoft Excel, 2002", and we also used
guidance from the book by S.N.Lapach, A.V.Chubenko and P.N.Babych (2002) [2]. Stu-
dent’s t-test was also provided. Before the provision of the Student’s test, we had initially
provided the assessment of the equality of the groups under analysis using the Fisher’s
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criterion, and estimated the norm-relation of the selected data (using Microsoft Excel).
All requirements for the adequate assessment of the Student’s criterion we fulfilled.

Results and discussion.

It was interesting to note the data, which were received during the measurement of
the major indices of the cardiovascular system in lying and standing positions (see Table
1).

Generally, we found that the individuals with psychological disorders demonstrated
statistically valuable difference in the response of systolic and diastolic blood pressure in
relation to orthostatic loading in comparison with that of the control group. Thus, the val-
ue of DBP in individuals of the control group at the beginning of the academic year, in
September, in the state of lying and standing positions were on average 72+9,4 and
76+8,5 mm of the mercury column (mm.mer.col.) accordingly. The difference in the in-
crease, which reflects the activation of the sympathetic activity under the change of the
body position from horizontal into the vertical one — 4 mm.mer.col. At the same time, the
analogical values in the individuals with psychological disorders of the first research
group were accordingly 77+8,3 and 84+9,2 mm.mer.col., the difference is 7,0 mm.mer.
col. p<0,05. Analogous results were received in the other research groups, which, in our
opinion, may suggest a higher sympathetic readiness in the individuals with psychologi-
cal disorders. Eventually, this may point to the inclusion into pathological mechanisms of
formation of psychological patterns of responses to the environmental factors and the

vegetative nervous system.

Tabmus 1
Results of the postural testing of the individuals with psychological disorders at the beginning and at the end
of the academic year (M+m)

Control Experimental Experimental Experimental
group(n=17) group 1 (n=23) group 2 (n=18) group 3 (n=20)
Index - 2 - 2 - 2 - 2
c k=] c e c k=] c o
[%2] (%] [%2] (%]
September

(SBP) CAT, | 114+£11, | 108+10, 121+12, | 118411, | 120+11, | 117410,

117+8,9 | 11249,6

MM.pT.CT.* 2 4 2 4 ! 5
(DBPIAT, | 70104 | 76585 | 8073 | 8692 | 8267 | 88+83 | 84+7,5 | 87+7,1
MM.PT.CT.

(Fg(;gcf’ 65:8,1 | 82+0,6 | 7288 | 86£9,8 | 74x84 | 87487 | 7478 | 89+83

May

GBPICAT, | T 1100103 | 121476 | 1172002 | 1192710 | 116205 | 116293 | 114288
MM.PT.CT. 5 2

(DBP)IIA};, 74492 | 78+8,1 | 79+8,2 | 88+7,.8 | 85+8,1 | 87+7.4 | 81+83 | 83174
MM.PT.CT.

(F;SBECE’ 68+8,8 | 84+9,2 | 78494 | 91+9,1 | 76+8,9 | 89+9,5 | 76+82 | 92+8,7

Notes: 1. * - change of the index is valid in comparison with the value of its analog in the
control group (p<0,05); 2. ° - change of the index is valid in comparison with its value in
“lying” position (p<0,05).
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The confirmation of this assumption was found in the difference in the distribution
of the analyzed values of the cardiovascular system in different research groups during
the period of exams. While in the individuals of the first research group (I-st course) the
values of SBP,DBP and FHC possessed a marked tendency to growth in May, both in
lying and standing positions, in the individuals of the second (I11-rd course) and, especial-
ly the third research group (V-th course) we noticed vivid decrement dynamics of SBP
and DBP under the relational tendency to grow of the FHC. In our opinion, together with
other factors of the regulation of the indices, their circadian oscillations in various peri-
ods of the academic year may be the reflection of a kind of a course of psychological
processes during the growth of stress-related tension of the environment in May. Addi-
tionally, if the individuals of the first course respond to it with the increase of the sympa-
thetic readiness, the individuals of the third, and especially of the fifth courses demon-
strate non-adequate response to the body position change, which may testify to malad-
justment and deepening of the dysfunction of the vegetative nervous system. This may
also be testified by the insufficient, for the dynamics of the postural test performance, the
growth of DBP in standing position in May in the individuals of the third research group,
the difference of which in relation to the lying position was in average 2 mm.mer.col. It is
noticeable that in the individuals of the first research group this difference in May was 7
mm.mer.col., and in the individuals of the control group — 4 mm.mer.col.

Another important thing within the context of the research is the dynamics of the
sensitivity of baroreceptors (SBR) (fig.). It is known that baroreceptors, as they are taken
by the contemporary scientists, are the central elements of the regulation of the cardio-
vascular system [5,11]. The assessment of their sensitivity is considered to be one of the
most valid methods for the evaluation and the prognosis of the course of the wide range
of pathological states and the function of the cardiovascular apparatus [4]. According to
our working hypothesis, their sensitivity also depends on the stress-related tension of the
environment, as well as on the peculiarities of the course of psychological responses in
specific individuals.

It was asserted msmm mer.col
during the comparison 3T
of the received values of 3 -
SBR (during the postur-
al test) in the individu- 25 ¢
als with psychological 54 |
disorders at various pe-
riods of the academic 15 -

year (fig.1). -~

Thus, we found a
typical curve of the sen- 5+
sitivity change of baro- 0 . . .
receptors during the Iying m:jjng ljr:ing stan::iing
transition from the hori- September May
Zon'[al to the Vertical Control group Experimental gr.1 Expenmental gr 2  Experimental gr3

position in the individu-

als of the control group.  Fig. 1. Oscillation of baroreceptors’ sensitivity in individuals with psychological
During the analysis of disorders at the beginning and at the end of the academic year.

SBR in the individuals with psychological disorders we noticed statistically valuable dif-
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ference in comparison with the values of the control group, p<0,05. For example, the val-
ue of SBR at the beginning of the academic year in the individuals of the first research
group in the lying and standing positions was accordingly 24+4,7 ms/mm.mer.col. and
12+1,8 ms/mm.mer.col.,, and in the individuals of the control group - 33+6,2
ms/mm.mer.col. and 10+3,1 ms/mm.mer.col., accordingly (p<0,05). Similar tendencies
were also found during the analysis of the received data in the other research groups.

There is an interesting characteristic of the data of SBR at the beginning and in the
end of the academic year. On the average, we fixed the decrease in sensitivity of barore-
ceptors in May in the individuals with psychological disorders. The maximal decrease of
SBR was typical for the individuals of the third research group (5-th course), which was
in May (14+2,4) ms/mm.mer.col in lying position and (9+1,1) ms/mm.mer.col. — in the
standing position in contrast to the September wvalues, accordingly (22+4.1)
ms/mm.mer.col. and (12+2,6) ms/mm.mer.col. The difference of the indices is statistical-
ly valuable, p<0,05. Analogical specifics were also found in other research groups.

We would like to conclude that lower sensitivity of baroreceptors is typical for the
individuals with psychological disorders in comparison with the individuals, who had no
such disorders. In graphical equivalent it is typical for them to demonstrate flattening of
the sensitivity curve (according to the data of the postural test). Taking into account our
findings, we would like also to distinguish that SBR depends on the stress-related tension
of the environment and the presence of psychological disorders in an individual, which
condition the peculiarities of its response to the external factors: both factors are the rea-
sons for the decrease of sensitivity. In this view, we would like to mention that the de-
crease of the SBR, according to the literature, is estimated with the growth of the risk of
development and the progress of a range of cardiovascular pathology, including sudden
heart death, arterial hypertension, etc. [4, 8].

The possible factor for the decrease of the SBR may also be, in our opinion, the ac-
cumulation of stressful influences of the environment on the organism with the shift “re-
setting” of the threshold of sensitivity of the mechanisms of psychoemotional perception
of the environment with the fixation of unfavorable pathological stereotypes of behavior,
which under the conditions of psychological ‘memory’ construction and ‘encumbering’
with unfavorable behavioral algorithms, may become a firing cause of initiation of a
range of ‘idiomatic’ diseases, including essential hypertension. This assumption was
made on the basis of the results of the assessment of SBR in the individuals with psycho-
logical disorders of all courses. Namely the individuals of the fifth course (third research
group) demonstrated a statistically valuable maximal decrease of SBR, at the beginning
and at the end of the academic year. However, this assumption requires further research.

Conclusions.

1. In the course of the postural test, it was found that lower sensitivity of barorecep-
tors and inadequate dynamics of SBP, DBP and FHC are typical for the individuals with
psychological disorders.

2. The sensitivity of baroreceptors depends on the stress-related tension of the envi-
ronment: the increase of the latter is the cause of the sensitivity decrease.

Further research is expected to focus on the study of other issues of circadian
changes of sensitivity of baroreceptors, arterial blood pressure and the frequency of heart
contractions in individuals with psychological disorders.
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