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ABSTRACT. The article presents an assessment and analysis of the field of scientific and medical
research based on the study of the vasomotor center, indicators of weakening and strengthening of
this center. The study of the vasomotor center is a key area of research in the field of neurology and
cardiology, since this center plays an important role in the regulation of vascular tone and blood
pressure. Despite significant progress in this area, many mechanisms of the vasomotor center remain
undisclosed and require further study. Special attention is paid to the weakening and strengthening
of this center, which helps in the development of new methods of treatment for various diseases
associated with impaired regulation of vascular tone and blood pressure. The article contains infor-
mation based on research and data analysis. The results of the work can be used in further research
and practical medicine, contributing to the development of innovative approaches in the treatment
and prevention of relevant diseases.
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PE3IOME. CraTbs npeacTaBisieT co00H OLIEHKY M aHAJU3 00JacTH HAYYHBIX U MEIUIIMHCKUX HC-
CJI€JIOBaHUM, OCHOBAHHBIX Ha M3y4YEHHUU Ba30MOTOPHOIO LIEHTPA, [IOKa3aTesel ero ociabiieHus u
ycuJieHUsl JaHHOT 0. M3yueHune Ba30MOTOPHOrO LIEHTPA SBIISICTCS KIIOYEBbIM HAIIPABICHUEM HCCIIE-
JOBaHHUH B 00JaCTH HEBPOJOTUU M KapAHOJIOTHH, MOCKOIBbKY OH MTPAcT BaXXHYIO POJIb B PEryJis-
LIUHU COCYIMCTOr0 TOHYyCa U KPOBSIHOTO JaBieHus. HecMOTpsl Ha 3HaYMTENbHBIN Mporpecc B 3TOM
006JacTH, MHOTHE MEXaHU3MBI AESITEILHOCTH Ba30MOTOPHOTO IIEHTPA OCTAIOTCS HEPACKPBITHIMU U
TpeOytoT nanpHeimero uzydeHus. Ocoboe BHUMaHUE YIENseTcs ero OclabJeHUI0 U YCHIICHHUIO,
YTO NIOMOTaeT B pa3pabOTKe HOBBIX METOJIOB JICUCHHS Pa3IMUHBIX 3a001€BaHU, CBA3AHHBIX C IUC-
perynsinueil COCyArCcTOro TOHyca U KpOBSHOro AaBieHus. CTaThsl CONEPKUT MH(POPMALIHIO, OCHO-
BaHHYIO HAa U3YUYEHUHU U aHAJIN3e JaHHBIX. Pe3yapTaTel pabOTHl MOTYT OBITH HCIIOIB30BAHBI B JaJIb-
HEHIINX UCCIeN0BAaHUAX U IPAKTUYECKON MEJULIMHE, CIOCOOCTBOBATh PA3BUTUIO HHHOBAIIMOHHBIX
MOAXO0B B JICUCHUHU U NPOPHIAKTUKE COOTBETCTBYIOIINX 3a00ICBaHUI.

KJIOYEBBIE CJIOBA: Ba3oMOTOpPHBIA LEHTP, aKTUBHOCTb, IIOKAa3aTENM, HCCIEIOBAHUE,
CTYJCHTHI, (JaKTOPHI pHCKa, 3a00J€Ba€MOCTh CTYICHTOB
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INTRODUCTION

Body’s ability to adapt to environmental fac-
tors and cope with them with minimal energy
expenditure depends on individual psychophy-
siological characteristics of a person, including
strength and stability of the nervous system.
This task also arises for students who need the
ability to effectively adapt to new conditions.
Due to the integrative function of the nervous
system, limiting its adaptability does not always
lead to a corresponding reaction of other func-
tional systems. Therefore, development of cri-
teria for assessing the adaptive reserves of the
body, especially in students, as well as determi-
ning stages of adaptation process from health to
disease is an urgent task for maintaining public
health. The method of analyzing heart rate vari-
ability (HRV) in assessing stress of regulatory
systems is one of the most important and allows
us to evaluate adaptive reserves of the body [1,
2]. Changes in HRV parameters during physi-
cal and mental activity depend on the degree of
stress and individual characteristics of nervous
system reactivity [3]. Studying the modulation
of the heart rate based on assessing the current
activity of its regulation mechanisms allows us
to evaluate the state of the whole organism, the
level of its adaptation to environmental condi-
tions [4, 5]. HRV analysis indicators allow us to
assess the overall activity of regulatory mecha-
nisms, neurohumoral regulation of blood cir-
culation, relationship between the sympathetic
and parasympathetic divisions of the autonomic
nervous system, between the central and auto-
nomous regulation circuits [6].

The study of indicators of the vasomotor cen-
ter, activity of the subcortical center is becoming
increasingly important in modern medicine. The
growing understanding of the role of centers in
regulation of blood pressure and maintaining
the body’s homeostasis opens up new opportu-
nities for diagnosis and treatment of cardiovas-
cular diseases.

The vasomotor center, located in the medulla
oblongata, plays an important role in controlling
vascular tone and regulating blood pressure.
It includes the subcortical center, which, in turn,
is associated with networks of neurons respon-
sible for regulating sympathetic and parasympa-
thetic activity.

Studying the activity of the subcortical cen-
ter and relationship between it and other areas

of the vasomotor center provides valuable in-
formation about the health status of the body
and its adaptation to various stressful situations.
Research methods such as neuroimaging, elec-
trophysiological and hormonal tests provide
information about functional activity of these
structures and their interaction with other car-
diovascular control systems.

Investigation of indicators of the vasomotor
center allows us to identify disturbances in the
subcortical center and take timely measures to
correct them. Imbalance in the vasomotor sys-
tem can lead to various cardiovascular diseases,
including arterial hypertension, coronary heart
disease, and stroke. Studying indicators of the
vasomotor center can also help us understand
the broader mechanisms of blood pressure re-
gulation and overall homeostasis of the body.
This, in turn, can lead to the development of
more effective methods for treating cardiovas-
cular diseases and improving the overall health
of patients [7].

Body’s ability to adapt to the external envi-
ronment with minimal energy expenditure part-
ly depends on the strength and stability of the
nervous system, especially in case of students.
Therefore, it is important to consider psycho-
physiological characteristics when developing
strategies for adaptation and support of students
in academic environment [8].

AIM

The aim of the study is to analyze the dis-
tribution of indicators of the vasomotor center
in university students taking into account risk
factors and results of data forecasting.

MATERIALS AND METHODS

A study was carried out involving students
majoring in the humanities. A total of 389
students participated in the study, divided by
year of study and gender: 1st year of study —
124 people, including 65 men and 59 women;
3rd year of study — 129 people, including
56 men and 73 women; 6th year of study —
136 people, including 52 men and 84 women.
The control group consisted of representatives
identical in age and gender, who had profes-
sions without harmful working conditions and
did not participate in the educational process
(165 men and 202 women).
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Variation pulsometry method was applied.
All subjects underwent electrocardiographic
studies. 300 R—R intervals were recorded in
each study. The index of activity of regula-
tory systems was calculated with differen-
tiation of preclinical and premorbid levels
using the program for processing the results
of variation pulsometry, developed by the In-
stitute for Biomedical Problems of the Rus-
sian Academy of Sciences Institute. The ana-
lysis of indices of the vasomotor (vascular)
center in control group students was carried
out and performed. Five gradations of this in-
dicator were assessed: normal activity of the
subcortical center; moderate increase in the
activity of the vasomotor center regulating
vascular tone; moderate weakening of the ac-
tivity of the vasomotor center regulating vas-
cular tone; pronounced strengthening of the
vasomotor center regulating vascular tone;
pronounced weakening of the vasomotor cen-
ter regulating vascular tone. In parallel with
electrocardiographic studies, a questionnaire
was conducted on anamnesis burden of car-
diovascular pathology, assessment of levels
of psychical and emotional stress, physical
education and sports, living conditions, pre-
sence of bad habits, etc. The developed infor-
mation database contains 81,490 information
units.

Parametric and nonparametric statistical
tests (correlation, regression) with the deve-
lopment of a regression model of the discri-
minant function were used to process the in-
dicators.

RESULTS AND DISCUSSION

According to distribution of indicators of the
vasomotor center in total sample, it is possible
to note prevailing indicator of normal activity of
the subcortical center both in the control group
and in students, the average value of which is
58.59%. The subcortical center is one of the key
structures regulating various processes in the
body, such as breathing, cardiovascular system,
etc.

The next most common indicator in both da-
tabases is moderate strengthening of the vaso-
motor center with values of 31.21 and 28.49%
in the control group and group of students, re-
spectively. The strengthening of the vasomotor
center indicates its increased activity. The vaso-

motor center is responsible for regulating vas-
cular tone, which in turn affects blood pressure,
tissue perfusion and overall homeostasis of the
body. Increased activity of the vasomotor center
can lead to an increase in vascular resistance.
This can cause various health problems, such as
arterial hypertension, cerebrovascular diseases
and other cardiovascular pathologies.

Further, in control group, we can distin-
guish indicators of pronounced strengthening
of the vasomotor center — 5.09%, moderate
weakening of the vasomotor center — 4.45%
and pronounced weakening of the vasomotor
center — 0.63%. At the same time, among stu-
dents, the most common indicator is moderate
weakening of the vasomotor center — 7.82%.
The indicator of pronounced strengthening of
the vasomotor center is 5.58% with a reliabili-
ty level of difference of p=0.046. The indicator
of weakening of the vasomotor center indicates
reduced activity of this structure. Reduced ac-
tivity of the vasomotor center can lead to va-
sodilation and a decrease in blood pressure.
This can also have a negative effect on the
body, causing problems with tissue perfusion
and metabolism. Thus, in 1st year students, the
indicator of normal activity of the subcortical
center is 66.23% and is prevailing, but sig-
nificantly lower (p=0.049) compared to con-
trol group. The next most common indicator,
which is 23.38%, is moderate strengthening of
the vasomotor center. Then comes the indicator
of pronounced strengthening of the vasomotor
center, which is 5.19%. In 3rd year students,
normal activity of the subcortical center is pre-
vailing and is 55.26%. The next most common
is the indicator of moderate strengthening of
the vasomotor center with a value of 23.68%,
followed by the indicator of moderate wea-
kening of the vasomotor center — 10.53%,
pronounced strengthening of the vasomotor
center — 10.53%. In 6th-year students, normal
activity of the subcortical center is prevailing
indicator, which is 50%. The next most common
indicator is moderate strengthening of the va-
somotor center with a value of 37.5%, followed
by moderate weakening of the vasomotor cen-
ter — 9.37%, pronounced strengthening of the
vasomotor center — 3.12%. When compared
with the control group, it was found that the
state of pronounced strengthening of the vaso-
motor center occurs in 4.98% of cases, which
is statistically significant (p=0.036).
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In order to predict various states of indicator
of vasomotor vascular center, a regression mo-
del of the discriminant function was developed.
This model calculated regression coefficients
of risk factors. A correlation matrix was built
in advance. In the model, statistically signifi-
cant risk factors acted as a resulting indicator
of normal activity of the subcortical cardiovas-
cular center. In particular, this model included
5 factors. The following factors had reliable
significant levels: X1 — gender with two gra-
dations of features — male and female; X2 —
anamnesis burden of cardiovascular pathology
with two gradations of features — aggravated
and unaggravated; X3 — psychological mi-
croclimate in learning environment with three
gradations of features — favorable, moderately
favorable, unfavorable; X4 — physical inacti-
vity with three gradations of features — pre-
sent, moderately expressed, absent; X5 — eco-
logical risk with four gradations of signs — risk
low, average, above average, high. The contri-
bution of factors X1-X5 was assessed to enable
the alignment of risk factor assessment in the
formation of resulting indicator — an indicator
of normal activity of the subcortical cardiovas-
cular center. The assessment criterion was the
range of centroid, showing the degree of pro-
bability of development of the favorable and
unfavorable outcome.

Based on standardized coefficients and their
influence on the discriminant function (DF), the
most significant factors for the index of normal
activity of the subcortical cardiovascular cen-
ter will be those whose coefficients are close to
1 under modulo. In this model, X4 (—0.813) has
a strong negative influence — low probability
of normal activity of the subcortical cardiovas-
cular center; X2 (0.703) has a strong positive
influence — high probability of normal activity
of the subcortical cardiovascular center. Thus,
changes in these factors greatly affect the value
of the resulting index.

CONCLUSION

Normal activity of the subcortical center is the
main indicator, but changes in the strengthening
and weakening of the vasomotor center can also
indicate disturbances in the body’s regulatory sys-
tem. This is important to consider when analyzing
and diagnosing various diseases and conditions of
the body.

Studying the activity of the subcortical and va-
somotor centers is an important area of research
in medicine, which helps to better understand
mechanisms of regulation of the cardiovascular
system and find approaches to correcting possible
disorders. Results of such studies can lead to the
development of new methods for diagnosing and
treating cardiovascular diseases, as well as im-
proving the overall health of people.

Analyzing the presented data, it can be seen
that activity of the subcortical center in first-year
students is predominant indicator, with a value of
66.23%. This shows that young students are ac-
tive and willing to receive information. The next
most common indicator in this group of students
is a moderate increase in the vasomotor center,
which is 23.38%. This indicates that some stu-
dents may experience stress or pressure, perhaps
due to the new environment. In order to prevent
negative consequences and maintain health and
activity in students, it is important to focus on
preventive measures, such as organizing stress
management training, sports, free psychological
support, and an integrated approach to a healthy
lifestyle.

In addition, it should be noted that in 3rd
year students, normal activity of the subcorti-
cal center is predominant and is 55.26%. At the
same time, the indicator of moderate streng-
thening of the vasomotor center has a value
of 23.68%. 6th year students also showed the
prevalence of normal activity of the subcortical
center, which reached 50%. However, the in-
dicator of moderate increase of the vasomotor
center with a value of 37.5% indicates that stu-
dents in this group may also have a high level
of stress.

Prevention and support for students at dif-
ferent stages of their educational path plays an
important role in ensuring their physical and
psychological well-being. It is necessary to de-
velop and implement appropriate programs and
activities that will help students effectively cope
with stress, improve adaptive skills and develop
a healthy lifestyle.

Thus, analyzing data from total sample, we
can conclude that normal activity of the subcorti-
cal center predominates both in the control group
and in students. Also, in both databases, moderate
strengthening of the vasomotor center is signifi-
cantly present. Studying the activity of the sub-
cortical and vasomotor centers is an important
area of research in medicine. It allows us to ex-
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pand our knowledge of blood pressure regulation
and find new approaches to treatment of cardio-
vascular diseases. Results of such studies can sig-
nificantly affect the improvement of the quality
of life and increase its duration for people around
the world.
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JOIMOJIHUTEJIbBHAA HHO®POPMALUA

ABTOp mpouuTan u ono0pun (QpUHAIBHYIO
BEPCHUIO TIEpe]T My OJIMKaIueH.

KoH(uKT HHTEpecoB. ABTOp JeKIapupyeT
OTCYTCTBUE SIBHBIX U IOTEHIIUATHHBIX KOH(IIUK-
TOB MHTEPECOB, CBA3AHHBIX C MyOIMKanuen Ha-
CTOSIIIEN CTaThU.

HUcTounuk puHancupoBanus. ABTOp 3asiB-
JseT 00 OTCYTCTBHHM BHENTHETO (PMHAHCHPOBA-
HUS TIPU MIPOBEJICHUN UCCIIEIOBAHUS.

HNudopmupoBanHoe coriacue Ha my0Jau-
KA. ABTOp MOJYy4YHJI MUCBMEHHOE COIIacHe
MalMeHTOB Ha MyOJUKaIMI0 MEIUIIMHCKUX JaH-
HBIX.
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