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The study was aimed at investigating the influence of sports
physical activity on the state of the cardiovascular system in
students of cyclic (athletics) and acyclic (judoka) sports. Analysis of
heart rhythm has revealed the economization of cardiovascular
system functions at rest in the majority of qualified athletes. Heart
rhythm control was balanced and regulated by the sympathetic and
parasympathetic sections of the autonomic nervous system.
Athletes under the influence of cyclic sports physical loads had an
increase in the activity of the parasympathetic autonomic nervous
system and a moderate level of sympathetic and humoral-metabolic
influences on the heart rhythm in comparison with non-athletes.
Activation of the autonomic nervous system activity on heart rate
in track and field athletes and judokas at rest reflects a significant
adaptation of the cardiovascular system to physical activity in
athletes. The increase in the activity of the autonomous circuit of
heart rhythm regulation in track and field athletes and judoists in
resting conditions was an indicator of a significant adaptive
potential of the cardiovascular system.
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INTRODUCTION functional system of the body and its adaptive

capabilities [3, 4].

Regular physical activity takes a special
place in the formation of the functional state and
reserves of the body of student-athletes of
different kinds of sports [1, 2]. However, the
combination of sports activities with the
educational process at a university leads to an
increase in the need for the functional state of
the cardiovascular system, which is expressed in
representatives of both cyclic and acyclic sports.
An increase in the level of physical activity
causes a cascade of irreversible changes in the
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Unfortunately, changes in the functional
state of the cardiovascular system and the
processes of adaptation of the body of student-
athletes under the influence of physical activity
are usually studied without taking into account
the regulatory mechanisms. The noticed
changes in physiological parameters in
comparison with the level of work done do not
provide grounds for obtaining complete
information about the processes of body
adaptation to physical activity. Under these
conditions, the study of heart rate, which is
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under continuous supervision by both the central
and autonomic nervous systems, is one of the
important indicators [5]. In sports, the
transformation of the phase of immediate
adaptation into stable long-term adaptation
under the influence of physical activity is based
on the formation of functional changes in the
cardiovascular system and the mechanisms of its
regulation [6].

Taking into account all of the above, we
consider studying the influence of physical
activity on the regulation and process of
adaptation of the cardiovascular system of
student-athletes in cyclic and acyclic types of
sports.

METHODS

A total of 30 students of ASAPES
participated in the study, of which 10 athletes
were representatives of acyclic sports (judoka),
10 athletes were representatives of cyclic sports
(athletics) and 10 were non-sportsmen students.
The general training experience of athletes was
from 2 to 5 years. The average age of the studied
students was 18-20, the average height was 176
+ 1.9 cm, and the average weight was 69.4 + 3.5
kg.

The scale developed by M.G. Garayev and
R.G. Gaibov [7] and the Ruffier index (Table 1)
were used to assess the functional status of the
students’ cardiovascular system. As a physical
activity, 30 times sit-to-stand movements for 30
seconds were used. The integrated indicator of
the functional state of the students' body is the
Ruffier index (Ri), which is calculated based on
the heart rate (HR) at rest (HRr) and in the first
(HR 1) and second minutes (HR2) after the end
of the dosed load. Adaptation indicators were
determined by the increase of the heart rate in
the first minute compared to the resting heart
rate, which was taken as 100%. Recovery
parameters were determined by the residual
increase in the second minute relative to the
heart rate at rest, taken as 100%.

Indicators of the external respiratory
system were studied wusing a portable
spirometer. Assessment of the reserve and
functional capacity of the respiratory
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component of adaptation includes the
determination of the vital capacity of the lung
(VCL) and respiratory rate (RR). In addition,
blood pressure (BP) was also measured.

Table 1. Evaluation of the functional state of the
organism based on heart rate and the Ruffier
index

Level of Ri HR1 HR2
functional | indicator | increase residual
status in% | growthin %
High 0and 30 or 4or
below less less
Above 15 | 31-40 5-9
average
Medium 6-10 41-50 10-14
Below | 4145 | 5160 | 1519
average

Indicators of the external respiratory
system were studied wusing a portable
spirometer. Assessment of the reserve and
functional capacity of the respiratory
component of adaptation includes the
determination of the vital capacity of the lung
(VCL) and respiratory rate (RR). In addition,
blood pressure (BP) was also measured. Blood
oxygen concentration was measured using a
portable “Finger pulse oximeter” (P-01) device.
The presence of oxygen in the blood was
measured in % by its maximum saturation —
oxygenation (OX). This device is also capable
of measuring heart rate at the same time.
Normally, arterial blood is 95-97% saturated
with oxygen [8]. As has been proven previously
[9], blood oxygen saturation can characterize
tissue oxygen saturation with fairly high
reliability, which predetermines the choice of
this research technique. Measurements were
made within 10-40 seconds after an episode of
interval load in running and swimming,
depending on how quickly the device
determines the indicators. It should be taken into
account that the body is in the phase of rapid
recovery after exercise, and therefore the
indicators of HR and OX continue to change for
some time after the end of the physical activity.
Heart rate and breathing indicators were
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compared with the values of height, body
weight, and kinds of sports.

The analysis of the results was carried out
using the variance-statistical method of Student-
Fisher.

RESULTS AND DISCUSSION

The pulse is an exceptionally important
indicator related to the disturbance of the heart.
In sports practice, the number of heartbeats
(HRB) is often used as a criterion for assessing
physical load. There is a linear relationship
between HRB and training intensity. For
endurance training to be maximally beneficial,
it should be performed at such intensity that the
oxygen transport system is in the aerobic-
anaerobic zone.

In our studies, before the experiment, the
HR of each subject was measured in a quiet
sitting position (HRr). This is the accepted HRB
for the calm state. As a result of the training,
especially in high endurance class athletes, HRB
decreased to 56-64 beats per minute at rest
(exercise or physiological bradycardia) (Table
2).

Table 2. Study of the state of the cardiovascular
system in students engaged in cyclic and acyclic
sports (M = SEM).

Cyclic | Acyclic | Controls
Indicators sports sports (non-
(athletics) | (judokas)| Sportsmen)
HRB, 56.24 64.15 70.38
beats/min +1.79%* |£1.99* | £1.62
SBP, 110.13 |118.87 |120.11
mm Hg +£2.89* [+£3.12 +2.63
DBP, 64.68 70.46 72.74
mm Hg +1.79*** |+ 1.94 +141
6.20 5.0 3.8
VCL | £0.56* |+0.83 | +023
RR, 14.0 16.0 20.0
breaths/min | +£1.72* |+£2.07 + 1.64
97.5 96.8 95.5
OX, % + 0.65 +0.32 +0.25

As seen from Table 2, in athletes of both

cyclic and non-cyclic sports, low heart rates
were observed (P < 0.001), and it should be
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noted that it was more pronounced in the group
of athletes engaged in cyclic sports (56.24 +
1.79 beats/min). The HRB among athletes in the
non-cyclic sports group was 64.15 £ 1.99
beats/min. In the control group, a group of
students who do not do sports this indicator was
70.38+1.62 times/min.

Our data showed that the SBP and DBP
values in the sports groups (cyclic and non-
cyclic) were lower than those in the control
group. The values of SBP (110.13 + 2.89 mm
Hg) and DBP (64.6 £ 1.79 mm Hg) in the
athletes of the cyclic sports group were
significantly lower than in the control group
(120.11 + 2.63 mm Hg and 72.74 = 1.41 mm
Hg) (P< 0.05; P < 0.001).

Our study showed that the heart rate at rest
in high-class athletes (82%) was consistently
within normal limits and was controlled by the
autonomic nervous system (Ssympathetic and
parasympathetic). Some activation of the
parasympathetic nervous system should be
noted (SBP 110.0 = 19.3 mm Hg) versus (DBP
68.9 + 7.8 mm Hg), and moderate sympathetic
and humoral-metabolic effects on heart rhythm
(Table 2). The increase in the activity of
autonomic regulation of heart rate at rest in
track-and-field athletes and judokas once again
showed us the strengthening and increase in
adaptation of the cardiovascular system to
physical activity.

Indicators of external respiratory function
differed significantly in judokas (acyclic sports)
and especially in athletes. The indicators of
VCL were significantly higher (p < 0.05) in
representatives of cyclic sports than in acyclic.
The representatives of the cyclic sport had
higher VCL (6.2 + 0.56 1 and 5.0 + 0.83 1)
indicators and decreased respiratory frequency
(RR) values than the acyclic sports
representatives. The oxygenation rates were
respectively 14 and 16 breaths/min (controls 20
breaths/min). Bronchial permeability indicators
had the lowest level in judo players (p < 0.05),
which indicates a decrease in the total capacity
of the bronchial branches, which is related to the
characteristics of judo exercises performed
under tension (Table 2).
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Thus, athletes and judokas had a high
degree of adaptation and a positive balance of
functional resources with a strain on the
regulatory mechanisms of the cardiovascular
system (CVS).

The results of the measurements of oxygen
demand indicators (average values and standard
error of mean) are presented in Table 3.

As seen from Table 3, Control non-athlete
students, after the performance of dosed
physical activity, demonstrated a sharp increase
in heart rate to 175 beats per minute. Their SBP
increased to 166 + 13.1 mm Hg and DBP to 96
+ 1.62 mm Hg. The vital capacity of the lungs
(VCL) increased to 4.4 |, and the respiratory rate
(RR) increased to 25 breaths per minute. At the
same time, the oxygenation (OX) decreased to
90.1%.

Table 3. Study of the state of the cardiovascular
system in students engaged in cyclic and acyclic
sports after the physical load.

Cyclic | Acyclic | Controls
Indicators sports | sports (non-
(athletics) | (judokas)| sportsmen)
HRB, 150 160 175
beats/min +14.1 +11.6 +15.3
SBP, 146 156 166
mm Hg +12.7 +12.3 | 131
DBP, 75* 88* 96
mm Hg +1.91 +1.73 +1.62
7.1* 55 4.4
VCL, | £042 | +037 | +0.29
RR, 12.2* 18.4 25.0
breaths/min | +5.1 +2.8 +3.3
99.1*** | 93.6 90.1
OX, % 2072 | 029 | 0.1

The oxygenation indicators after the
performance of the physical load remained high
in athletes of cyclic and acyclic sports. These
results indicate a high ability of the lungs to
saturate the blood with oxygen during aerobic
(oxygen) exercise. Under these conditions, the
hemoglobin of erythrocytes was completely
saturated with oxygen, as evidenced by an
increase in heart rate. All this indicated the
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active functioning of the cardiorespiratory
system.

Thus, the nature of the standard load
performed can be assessed as work in the
submaximal power zone according to Farfel's
classic classification or close to maximal
aerobic power according to Kots' classification
[10]. The differences in the obtained values can
be explained by the individual alterations of the
athletes who engage in acyclic sports, in contrast
to athletes in accelerating sports, where the
body’s reaction to the running form of training
is more reflected.

The results showed that under the
conditions of the standard load, the increase in
oxygenation in cyclic sports was more intense
than in acyclic sports. According to the
categories proposed by Astrand [11], the
average value of maximum oxygen consumption
during the performance of maximum load in
representatives of cyclic sports corresponded to
high oxygen consumption and a good level of
oxygen consumption in representatives of
acyclic sports.

CONCLUSION

A study of changes in gas exchange rates
during physical activity showed that the
indicator of oxygenation was significantly
increased in athletes of cyclic sports. This was
reflected in some changes in the indicators,
which describe the dependence of oxygenation
on the workload. In terms of RR, it can be said
that a more intense increase was observed in
representatives of acyclic sports. After the
loading power, the slowdown (decrease) in the
rate of RR was observed, in representatives of
cyclical sports that was determined by the
increase in VCL. In contrast, in acyclic sports
representatives, the values of VCL and RR were
mainly equal. This corresponds to the criteria for
determining the functional reserves of the body's
gas transport system according to the type of
response to physical activity proposed by
leading researchers in this field [11].
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HCCJIEJOBAHUE ®YHKIIMOHAJLHOIO COCTOSITHUS CEPJIEYHO-COCYIUCTOM
CUCTEMBI Y CITIOPTCMEHOB HUMKJIMYECKHUX 1 AIIMKJIMYECKHUX BUJ10B CITOPTA

CeBunax Taxup kb3l Kyanesa

A3sepbatiodcanckas 2ocyoapcmeernas akaoemus uzuieckou Kyaiemypul u cnopma, baxy,
Asepbatiodcan

OCHOBHOM 1EJNBIO HACTOALIET0 MCCIEAOBAHUS SBWJIOCh HM3YyYEHUS BIUSHUS CHOPTUBHBIX
(bu3nUecKuX Harpy30K Ha peryJisTOpHO-aJalTallMOHHbIE BO3MOXKHOCTH CEPJEUYHO-COCYUCTOM CUCTEMBI
y CTYJEHTOB LIMKIMUYECKUX (JIETKOATIETOB) U AlIUKINYECKUX (A3F0I0MCTOB) BUIOB CIIOPTA.

AHau3 cepAeyHOro puTMa BbISBUJI SKOHOMM3ALUI0 QYHKLIUN CEepIeYHO-COCYAUCTON CUCTEMBI B
[OKOe Yy OOJIBIIMHCTBA KBAJU(HUUUPOBAHHBIX CIOPTCMEHOB. YIIpaBI€HHE pPUTMOM CepAala
0aJaHCUPOBAHHO PEryJIUPYETCsl CHUMIIATUUECKUM M IMapacUMIATUYECKUM OTJEelNaMU BereTaTUBHOM
HEepBHOW cucTembl. [Ipy 3TOM y JETKOaTIeTOB MOJ BIUSHUEM CIIOPTHBHBIX (HU3MUECKUX HArpy30K
OUKJIAYECKOTO XapakTepa OTMEYAIOCh B CPAaBHCHMM C HE 3aHMMABIIMMUCS CIIOPTOM IIOBBIIICHHE
AKTUBHOCTH  IIApaCHMIIaTUYECKONM  BEreTaTUBHOW HEPBHOM  CHCTEMBI, YMEpPEHHBI  YPOBEHb
CHUMITaTHYECKUX M T'YMOpaJbHO-METa0O0IMYECKHX BIMSHUNA Ha PUTM cepana. Bo3pactanne akTHUBHOCTH
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ABTOHOMHOTO KOHTYpa PEryJisIliMK CEPIAEYHOI0 PUTMA Y JIETKOATIIETOB U J3I0JIOMCTOB B YCIOBHSX IOKOS
SBJIAETCS TIOKA3aTeJeM 3HAUUTEIbHOIO aAalITAlMOHHOT0 IMOTEHIIMAJA CEPAECYHO-COCY IUCTON CUCTEMBI.

KuawueBble cjI0Ba: CEepACUHO-COCYAUCTAs CUCTEMA, ITUKIMYECKHUE U AIUKINYECKUE BUJIBI
cropTa, (hu3nyecKas Harpyska.

TSIKLIK VO ASIKLiK iDMAN NOVLORININ IDMANCILARINDA UROK-DAMAR
SISTEMININ FUNKSIONAL VOZiYYOTININ OYRONILMOSI

Sevinc Tahir qiz1 Quliyeva
Azorbaycan Déviat Badan Tarbiyasi Vo Idman Akademiyasi, Baki, Azarbaycan

Bu todgiqatin asas magsadi dovri (ylingiil atletika idmangilart) vo geyri-dovri (ctidogu) idman
novlarinin taloboalarinds idman fiziki yiikiin tirak-damar sisteminin tanzimlayici vo adaptiv imkanlarina
tosirini dyronmak idi. Urak daracasinin tohlili, ixtisasl idmangcilarin oksariyyatinds istirahatdo iirok-damar
sisteminin funksiyalarinin qanaotcilliyini agkara ¢ixardi. Urak ritmi avtonom sinir sisteminin simpatik vo
parasimpatik bolmalorinin balanslagdirilmus tasirlarinin tasiri altinda idars olunur. Eyni zamanda, idmanla
mosgul olmayanlarla miigayisado dovri xarakterli idman fiziki yiiklarinin tasiri altinda olan idmangilarda
parasimpatik avtonom sinir sisteminin aktivliyinds artim, orta doracods simpatik vo humoral saviyyada
iirak ritmino metabolik tasirlor geyd edildi. Istirahat zamani yiingiil atletika idmangilarinda vo ciidogularda
tirok vurgularinin daracasinin saviyyasinin tanzimlonmasinin avtonom ddvrasinin aktivliyinin artmasi
tirok-damar sisteminin shamiyyatli uygunlagsma potensialinin gostaricisidir.

Acar sozlar: tirok-damar sistemi, dovri vo geyri dovri idman novlori, fiziki faaliyyat.
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