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The change in the functional state of the body of first-year students under the
influence of physical activity was studied. As the analysis of the obtained
data showed, running at a distance of 500 m, both for girls and boys,
leads to unidirectional shifts in all the studied indicators of varying severity.
The functional systems of the organism of first-year students of the university
react to physical activity by the tension of the sympathetic circuit of the
regulation of adaptive mechanisms.
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Introduction. Numerous clinical studies indicate that the cause of the
development of many chronic non-communicable diseases observed in recent years
among students is a sedentary lifestyle [1-3]. In the conditions of modern
information, social and emotional overloads caused by the complication of curricula
and the introduction of new information technologies into the educational process,
students develop “limited time stress”, which negatively affects the adaptive
capabilities of their organism. First-year students experience special overloads in
the process of educational activity. Yesterday's pupil, becoming a student, finds
oneself in unusual conditions of intense educational and social activity, which
ultimately causes the tension in his/her adaptive—-compensatory mechanisms,

contributing to the formation of symptoms of fatigue [3-5]. Hypokinesia is a
powerful risk factor for the development of diseases of the cardiovascular and
musculoskeletal systems of the body [2, 6]. At present, the quality of teaching
physical culture in higher school is being improved with an emphasis on
prevention, health correction, and individualization of physical education.
Physical exercise can help increase the nonspecific resistance of the body,
restore the activity of the central nervous system, and improve autonomic
functions [7-10]. However, excessive motor activity, leading to “anxiety” of
all functional systems of the body, can cause both stimulation

* E-mail: Ighukasyan@ysu.am (corresponding author)


https://doi.org/10.46991/PYSU:B/2022.56.3.275
mailto:lghukasyan@ysu.am

276 PHYSIOLOGICAL INDICATORS OF STUDENTS AFTER THE RUN

of developmental processes and the formation of overstrain, especially in the
cardiovascular system [5, 9, 11].

In this regard, changes in cardiohemodynamic parameters under the
influence of running at a distance of 500 m were studied in first-year students
of the Faculty of Applied Mathematics, who, due to the specifics of their
education, are more prone to physical inactivity than students of other faculties.

Materials and Methods. The study involved 60 girls and boys -
freshmen, aged 16-17 years. Monitoring of the functional state of students was
carried out at the Department of Physical Education and Sports of Yerevan State
University in the first academic semester. It is known that the most sensitive to the
effects of adverse factors is the cardiovascular (CVS) and hemodynamic systems,
which play the role of an indicator of adaptive-compensatory reactions of the
body. Systolic and diastolic blood pressures (sBP, dBP) were measured using
the cuff method of N.S. Korotkov, vital capacity of Ilungs (VC) was
determined  spirometrically.  Anthropometric  examination of students
(weight, height) was carried out by generally accepted methods. According
to special formulas, the following were calculated: life index (L1) as the ratio of
lung capacity to body weight, mass to height ratio (MHR) (not confuse with body
mass index), stroke volume (SV) and cardiac output (CO), mean dynamic blood
pressure (adBP) and pulse pressure (PP). The degree of adaptation of the
cardiovascular system to physical activity was assessed by the value of adaptive
potential (AP). E.A. Pirogova's calculation method was used to estimate the level
of the functional state (LFS) of the students' organism. Registration of all
indicators was carried out in 2 stages: 10 minutes before physical activity (normal)
and 5 minutes after running 500 meters (recovery period). The obtained data
were subjected to statistical processing by BioStat software.

Results and Discussion. The analysis of the data obtained showed
that running at a distance of 500 m, both for girls and boys, leads to
unidirectional shifts in all the studied indicators, with a slightly different degree of
severity. After physical activity, both girls and boys showed a decrease in VC
and LI (see Table), due to incomplete shallow breathing, which is a consequence
of an increase in heart rate (by 40-50 bpm). The study revealed gender
characteristics of the response of some hemodynamic parameters to physical
activity. The somewhat restricted limits of the increase in CO and SV observed
by us in girls may be due to their smaller volumes of heart and blood compared
to those of boys. At the same time, in girls, the increase in CO was mainly due to
an increase in heart rate during physical activity (60.0%), and in boys, the increase
in CO was due to an increase in both heart rate (58.6%) and SV (19.1%). An
increase in cardiac output, mainly due to heart rate, is a less effective form of
central support of blood circulation. A clearly pronounced chronotropic reaction,
with a slight increase in inotropic one, which is characteristic in this case for girls,
reflects to some extent insufficient myocardial power and the “high biological price”
of adaptation to physical activity of a given intensity [6, 9-11].

The normalization of loads during physical activities such as walking
and running is usually based on optimizing the processes of energy supply and
oxygen regime. At the same time, the development of hypoxia and disruption in the
delivery of oxygen and energy-rich substances to the place of their consumption, act
as factors limiting the load.
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Cardiohemodynamic indicators of students before and after physical activity

Indicators Girls Boys
before after before after
129.86+4.47 128.20+2.75
HR (bpm) 81.1442.57 p <0.001 80.83+4.54 p <0.001
RR (breaths per 26.50£2.72 30.67£1.65
minute) 19.2140.74 p <0.01 18.50+1.15 p <0.001
. 2.75+0.08 2,90+0,07
. + +
AP (arb. unit) 1.99+0.06 1 <0.001 2.02+0.11 p <0.001
120.71+£2.67 124.22+3.27
sBP (mmHg) 103.90+2.30 p <0.001 112.5245.12 p <0.05
dBP (mmHg) 65.3612.06 7}‘;"5901571‘81 71.671£2.79 76.78+3.33
. 0.26+0.07
. . + +
LFS (arb. unit.) 0.53+0.04 p <0.05 0.49+0.05 p <0.02
42.14+2.81 40.91+£2.71
LI (mL/kg) 50.334+2.77 p <0.05 50.30+3.94 b <0.05
94.24+1.57 95.74+2.52
adBP (mmHg) 83.02+2.03 p <0.001 92.07+3.98
+
SV (mL) 64.20+2.7 65.46+2.36 58.55+7.81 69.74+7.41
p <0.001
8.50+0.36 8.95+0.30
CO (L) 5.06+0.49 p <0.001 4.73+0.34 p <0.001
46.4343.12 47.53+1.12
PP (mmHg) 38.5747.52 0 <0.02 40.83+2.71 p <0.001
MHR (g/cm) 339.50+15.06 371.25+34.62

The response of the cardiovascular system to physical activity was also
manifested in changes in all types of blood pressure, which, however, was less
pronounced (sBP and dBP in girls increased by 16.2% and 13.7%, in boys — by
10.4% and 7.0%, respectively). The exception was shifts in PP, which in the post-
training recovery period exceeded the norm by 20.4% (p<0.02) and 16.4% (p<0.001)
in girls and boys, respectively. This is also evidenced by an almost two-fold decrease
in the overall level of the functional state of the body of students (LFS) and the
transition of AP to the stress zone (above 2.1). The reaction of urgent and long-term
adaptation with a dosed physical load is clearly manifested not only in a change in
the functional state of the cardiovascular system, but also in the tension of the
regulatory mechanisms that determine its functioning [8, 10]. The observed shifts
may be the result of insufficient training and are due to an increase in body weight
of students under the influence of a sedentary lifestyle, as evidenced by the MHR
values of both boys (371.2 + 34.6 g/cm) and girls (339.5 £ 15.0 g/cm).

Shifts in cardiohemodynamic parameters observed during exercise reflect an
increase in the activity of higher vegetative centers and metabolic processes in the
body. Long-term preservation in the post-exercise recovery period, both in girls and
boys, of a high level of heart rate, cardiac output, respiratory rate, and other



278 PHYSIOLOGICAL INDICATORS OF STUDENTS AFTER THE RUN

indicators exceeding background values, in the case of repeated recurrence, can
cause overstrain of the cardiovascular system and disruption of adaptation processes.

Conclusion. Thus, being in a state of hypodynamia for a long time in high
school and during the period of preparation for entrance exams, the functional
systems of the body of adolescents in the first year of university education react to
intense physical activity due to the tension of the cardiovascular system of the body.
In this regard, among first-year students in the first months of study at a university,
for the initial “retracting” stage of sports training, it is necessary to use sparing
training loads of moderate intensity, which will become a transitional stage to
subsequent intensive loads. The identified shifts confirm the need to increase the
number of physical education lessons in educational institutions, since a trained
person adapts more easily to changing conditions, and physical activity causes less
pronounced functional shifts in his/her organism. The study of changes in the
functional parameters of the students' organism, observed after exposure to various
physical loads, will make it possible to select a rational individually dosed health-
improving training regimen, level the negative impact of hypodynamia and other
negative social and environmental factors.
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E. U. &6J4Nre384v, L E 1NFGUUSUY, . 4. ATLIIUUN3UL, U. < ABGLUr3UL

NFUULNILELE ShOPNLNGPTUUL SNFSULhGULEN R 500 U
<6AUINMNFE8SNFL JUQELNAEF <ESN

Nuunudtwuhpdly E $hghjuut wjmpynipyut wgntignipjud  wmwly
wnwehll  Ynipup nuwbnnbtph  opqubhqih  gnpdwnwljul  Yhtwyh
thnthnpunipnibpn: Unwgyud ufjuybtiph ytpnidnipniin gnyg £ wyt), np
Juigpp 500 o htinwynpnipyub Ypw, htsytiu winghljdiph, wytwtu £ wmnubtiph
dnn  hwigbighmd E nmundbwuppquo pnnp gnigwbhpitinph - wmwpptip
pingoyuonipjut Jhwnniwth wmbnupupdtiph: <wudwjuwpubh  wnweht
Unipuh niumbinnbtiph opgquthqih gnpéwnwljut hwdwljupgtipp $hghjuljub
wlimphynipjubp  wpdwuquipnd b hwpdwpynnuubt  dGhowbhqibbph
Yuipguynpiwd uhdwwphy znpugh upduontpyudp:

3. C.TEBOPKAH, JI. 3. I'VKACSH, K. B. BATJACAPSH, A.T. BETJIAPSIH

®U3NOJIOTMUYECKUE MTOKA3ATEJIM CTYJIEHTOB TTOCJIE BETA HA
JIICTAHIIUIO 500 METPOB

WzydeHo  u3MeHeHuMe  (YHKIMOHAIBHOTO  COCTOSIHUSL — OpraHH3Ma
TIEPBOKYPCHUKOB TIOJ] BIHSIHAEM (DM3WYECKOW HArpy3Kd. AHAIN3 TOIyYeHHBIX
JaHHBIX TOKasayl, 4To Oer Ha mucraHouio 500 m, Kak y JEBYyIIeK, TaK U Y
IOHOIIEH, MPUBOJUT K OJHOHANPABICHHBIM CABUIaM BCEX HCCIEIOBAHHBIX
MokKazaTesied pa3HOW CTENEHU BBIPAXKEHHOCTH. {DYHKIHMOHAIBHBIE CHCTEMBbI
opraHu3ma CTYJIEHTOB Ha IICPBOM TOJy BY30BCKOTO OOYYCHHS pPEarupyroT Ha
(m3uvecKkyr0 Harpy3Ky HalpsKEHHEM CHMIIATHYECKOTO KOHTYpa pPeryJsuu
aarITanuOHHBIX MEXaHU3MOB.





