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SPORTIVE STRESS AND ITS IMPACT ON THE IMMUNE STATE OF
ATHLETES DEALING WITH FREESTYLE WRESTLING

The article is dedicated to the study of the effect of physical loads on the maintenance and functional
activity of lymphocytes in the peripheral blood system of freestyle wrestlers in the dynamics of the train-
ing macrocycle. Because of the impact from physical loads, a decrease occurs in the content of lympho-
cytes and their functional activity is reduced. Those changes depend on the intensity of physical loads;
they become maximal at the end of the competition period and minimal in the transition period. It may
be assumed that the immune system plays a significant role in the adaptation of the body to significant
physical loads. The results of the conducted study show that the characteristics of cellular immunity are
formed in wrestlers already at an early stage of sports training. It happens partly because of the presence
of static pathology, associated with the reaction to physical loads within the framework of the training
process. An enhanced immunological examination of wrestlers with an assessment of the mitochondrial
activity of the lymphocyte population enables us to evaluate the individual threshold level of physical
loads, the excess of which leads to a disturbance of the immune metabolism. Therefore, the inclusion
of an additional transitional period in the training macrocycle helps to a more complete recovery of the
studied indicators.

Key words: sport stress, physical load, adaptation, immunity, lymphocytes, functional activity, wres-
tlers.
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CnopTTbIK, CTPECC XdHe OHbIH, éPKiH KypecneH aiHaAbICaTbIH
CMopPTLUbIAAPABbIH UMMYHADBIK KyiiHe acepi

Makana XaTTblfy MaKpPOUMKAIHIH AMHAMMKACbIHAQ €PKiH KYpPEeCLliAepAiH LWeTKi KaH >KyreciHAeri
AMMAOUMTTEPAIH CaKTaAyblHa >K8He (PYHKUMOHAAABIK, OEACEHAIAINIHE (PU3MKAABIK >KYKTEMEAEPAIH
acepiH 3epTTeyre apHaAfaH. (DU3MKaAbIK >KYKTEMEAEPAIH OcepiHeH AMMMOUUTTEPAIH Kypambl
TOMEHAENAT XKOHe OAapAbIH (DYHKLIMOHAAABIK, GeACEHAIAIrT TomeHaenal. OA e3repicTep (U3MKAABIK,
JKYKTEMEAEPAIH KapKbIHABIAbIFbIHA 6GaMAAHBICTbI; OAap OBCEKEAECTIK KE3eHIHIH COHbIHAA MakKCu-
MaAAbl, aA OTMeAl KE3EHAE MMHUMaAAbI 60AaAbl. MIMMYHABIK >KyHe AEHEeHiH MaHbI3Abl (PU3MKAABIK,
KyKTemeAepre GeriMAeAyiHAE MaHbI3AbI POA aTkapasbl Aen 6oAaxayra 60Aaabl. XKyprisiareH 3ept-
Tey HaTuXKeAepi baryaHAAPAA KACYLLAABIK, UMMYHUTETTIH, epekLLEeAIKTePi CMOPTTbIK, >KaTTbiFyAapAbIH
GacTankbl Ke3eHIHAE KaAbINTaCaTbIHbIH KOPCETTI. byA illiHapa >KaTTbiFy Npoueci ascbiHaa U3MKaAAbIK,
JKYKTEMeAepre peakumsmMeH GaiAaHbICTbl CTATUKAAbIK, MaTOAOIMSIHbIH 60AYbIHa GaiMAaHbICTbI OHOAAADI.
AMMOUMTTED MONYASLMSCBIHbIH MUTOXOHAPUSIABIK, OEACEHAIAITIH GaFaAar OTbIpbin, GaAyaHAAPAbIH
KYLIENTIATEH MMMYHOAOTUSIABIK, CapanTaMacbl (PU3MKaAbIK >KYKTEMEAEPAIH >KeKe LWeKTi AeHreniH
GararayFa MYMKIHAIK 6Gepeai, OHbIH acbi KeTyi UMMYHAbIK METaBOAM3MHIH Oy3bIAyblHA SKEAEA|.
COHABIKTaH OKY MakKpOLMKAIHE KOCbIMLLIA ©TMNEAi Ke3eHAI EHri3y 3epTTEAETIH KOPCETKIlUTEPAI TOAbIK,
KAATMbIHA KEATIpYre KeMeKTeCeAi.

Ty#iHAI ce3Aep: CMOPTTbIK, CTPECC, (PU3MKAABIK, XKYKTEME, BEMIMAEAY, UMMYHUTET, AUMQOLNTTED,
YHKLMOHAAABIK, GEACEHAIAIK, BanyaHAap.
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CnOpTMBHbIﬁ CcTpecc 1 ero BAMssHue Ha MMMYHHO€e COCTOsSIHUE CINTOPTCMEHOB,
3aHMMaIOLLLUXCS BOAbHOW 6OpbO0IA

CraTb$ NOCBSLEHA U3YUYEHUIO BAMSHUS (PU3MUECKMX Harpy30K Ha coaep kaHue M PyHKLMOHAAb-
HYI0 aKTMBHOCTb AUM(POLIMTOB B CUCTEME Nepudepryeckon Kposn 6OpPLIOB BOALHOTO CTUAS B AMHAMMKE
TPEHUMPOBOYHOIO MakpoLMKAQ. M3-3a BO3AENCTBUS (DU3NYECKMX HArpy30K NMPOUCXOAUT YMEHbLUEHWE
COAEP>KaHMS AMMGOLIMTOB U CHMXKAETCS MX (DYHKLUMOHAAbHAS aKTMBHOCTb. DTU M3MEHEHUS 3aBUCST OT
WMHTEHCUBHOCTM (PU3NYECKMX Harpy30K; OHM CTAHOBSTCS MaKCMMaAbHbIMU B KOHLLE COPEBHOBATEAbHOIO
neprMoAa U MUHMMAAbHBIMU B MEPEXOAHBIN NMeprUoA. MOXHO MPeANoAOXUTb, YTO UMMYHHasl cucte-
Ma UrpaeT CyLEeCTBEHHYIO POAb B aAanTaLMmn OpraHnsmMa K 3HauMTeAbHbIM (DM3MUYECKMM Harpyskam.
Pe3yAbTaTbl MPOBEAEHHOrO MCCAEAOBaHMS MOKa3blBalOT, YTO OCOOEHHOCTU KAETOUYHOIO MMMYyHUTETA
hopmumpytoTcs Y GOPLOB y>Ke Ha paHHEM 3Tare CroPTUBHOM NMOArOTOBKM. OTYACTM 3TO NMPOUCXOANT
M3-32 HAAMUMSI CTaTMYECKOM MAaTOAOIMM, CBS3aHHOM C peakumei Ha (On3nYeckne Harpysku B pamkax
TPEHUPOBOYHOrO Mpouecca. YCUAEHHOE UMMYHOAOrMYEecKoe o6cAep0BaHME GOPLOB C OLEHKOM MU-
TOXOHAPWMAABHOM aKTMBHOCTU MOMYASILMM AUMCOLIMTOB MO3BOASIET OLLEHUTb MHAMBMAYAAbHBIA MOPO-
roBbli YpOBEeHb (DM3MUYECKMX HArpy3oK, MpeBbllieHne KOTOPbIX MPUBOAUT K HapyLlleHWUI0 UMMYHHOTO
mMeTaboAM3mMa. [o3ToMy BKAIOUEHME AOTIOAHUTEABHOIO MEPEXOAHOIO NMEPUOAA B TPEHMPOBOYUHDIN Ma-

KPOLMKA CriocobCTByeT 60Aee MOAHOMY BOCCTAHOBAEHMIO M3YUaeMbIX MOKa3aTeAEN.
KAroueBble cAOBa: CMOPTUBHBIN CTpecc, (huanyeckas Harpyska, apantaums, UIMMYHUTET, AMMAOLLU-

Tbl, (PYHKLMOHAAbHAS AKTMBHOCTb, 6OpPLbI.

Introduction

Several massive studies have shown that pro-
fessional sports of the highest achievements have a
depressing effect on the immune system. It has been
determined that the frequency of acute and chronic
diseases increases sharply in athletes at the peak
of their sports form, which naturally reduces their
athletic potential and the ability to achieve the best
result. It was revealed that professional athletes, es-
pecially during periods of intense training, had an
increased sensibility to infectious diseases such as
upper respiratory tract infections. The main reason
for this sensibility is considered the immunosup-
pression that is caused by physical loads. The final
mechanism for the development of immunosuppres-
sion in professional athletes has not yet been eluci-
dated, although it can be assumed that this is caused
by the depletion of compensatory mechanisms and
the disruption of the adaptation of the immune sys-
tem (Aghayeva S, Alibekova S., 2015; Alibekova S,
Aliyev S.,2017; Alibekova S., 2020a; Alibekova S.,
2020b; Sterling Yu., 2007).

The changes occurred in the immune system un-
der the impact of sports stress also has a contribu-
tion character, thus enabling to assume that immu-
nological markers are more informative for study-
ing physical loads of lower and moderate intensity
(Alibekova S., 2020a; Gavrilin V., 2007; Courneya,
K, etal., 2009).

It should be mentioned that before there existed
a belief about the beneficial effects of physical cul-
ture and sports. It contributes to a decline in morbid-
ity and an increase in life expectancy. Until modern
circumstances, information has been accumulated
on the ambiguous effect of physical loads during
physical education and sports on immunity (Al-
ibekova S., 2020a; Alibekova S., 2020b; Gavrilova
E., 2009; Sterling Yu., et al, 2013). The carried-out
studies entirely evidence the dependence of the pa-
rameters of the body’s immunological reactivity on
the volume and intensity of loads. It has been shown
that with a moderate amount of physical activity,
immunity indicators increase, but the greater the
intensity of physical loads, the lower the immuno-
logical reactivity of the body may be. At the same
time, minimal physical loads in terms of energy
consumption leave immunity indicators stable and
contributes to a stimulating effect on the immune
system. Considering adaptation from the standpoint
of immunity, R.S. Suzdalnitsky and V.A. Levando
(2003) distinguish four phases of immunological
adaptation. In the first phase, called the mobilization
phase, the immunological reserves of the body are
mobilized in response to low-intensity (heart rate
up to 16 bpm) training loads. As the intensity and
volume of training loads increase, a compensation
phase is noted, in which the physiological protection
of the body remains almost at the same level as in
the previous phase. According to the data from these
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authors, the third phase — the phase of decompensa-
tion, is observed, as a rule, in the competitive period
against the background of high-intensity loads and
is characterized by a severe decrease in immunity.
After responsible competitions, acting as stress fac-
tors, the onset of functional paralysis of the immune
system is possible. The fourth phase is observed
after a significant reduction in training loads, when
the indicators of the immunological and hormonal
status are gradually restored (Gavrilova E., 2009;
Gunina L., 2013; Khaydukov et al., 2009).

A comprehensive study of humoral factors of
general and local immunity is sufficiently informa-
tive method for studying the immunological reac-
tivity of a human body under stressful conditions.
It is able to promptly identify the discrepancy be-
tween the loads presented and the functional capa-
bilities of the immune system and signal a develop-
ing breakdown of adaptive mechanisms (Alibekova
S., 2020b; Gavrilin V., 2007; Gavrilova E., 2009;
Gunina L., 2013; Dichko E., 2013; Musin Z., 2007,
Osadchaya O., et al., 2013).

As it is obvious, skeletal muscles have the
unique ability to increase oxygen consumption es-
sentially during contraction. These, of course, lead
to the intensification of free radical oxidation, the
initiation of adaptation and reparation, or, under
certain conditions, to the development of inadapta-
tion and functional deficiency. Since the role of free
radical processes in the implementation of the influ-
ence of physical activity on the body was clarified,
a period of intensive study began on the molecular
mechanisms of damage to cellular and subcellular
structures by free radicals, including reactive oxygen
species. Up to nowadays, data have been collected
on the significance of the free radical oxidation reac-
tion within physiological processes during physical
activity and the participation of the products of these
reactions in the development of pathological condi-
tions in athletes (Gavrilin V., 2007; Heint H., 2007).

In normal cases, any response of the body un-
der the influence of stress-causing factors (includ-
ing during physical loads) can be accompanied by
a short-term increase in the number of reactive oxy-
gen species and (Shephard R., 2010) there are two
different types of natural oxygen species in the cell:
the first are extremely active low molecular weight
radicals with a relatively short period of existence —
intermediate products of incomplete reduction of the
oxygen molecule (superoxide anion radical, nitrox-
ide, semi-ubiquinone), as well as oxygen molecules
in the singlet state (nitric oxide, peroxynitrin, hypo-
halogenites, etc.). The second type includes less de-
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structive and larger radicals, which are formed dur-
ing the interaction of radicals of the first type with
cell biomolecules and have a relatively long lifecy-
cle (for example, hydroxyl radical, lipid radicals).
Although the direct determination of the content of
reactive oxygen species in living cells is very diffi-
cult, because they have a high reactivity and a short
half-decay. During the past decade, direct evidence
has been obtained regarding an increase in the con-
tent of active oxygen both in the mitochondria of
the muscle tissue of a healthy untrained person after
physical load, and in the blood of qualified athletes
immediately after submaximal loads (Gavrilin V.,
2007; Sugiura S., 2000).

Intense physical loads also negatively affect
the immune resistance of athletes and increases the
sickness rate (Alibekova S., 2020b; Walsh N, et al.,
2011). Within the framework of sports immunol-
ogy, the primary spheres of study are the effect of
intense muscular activity on the immune system and
the development of maintaining the functions of the
immune system in athletes (Walsh N., et al., 2011).
The study of immunological parameters in athletes
at various stages of the annual training cycle unde-
niably indicates the regularity of the allocation of
such a nosology as sports stress immunodeficiency,
which belongs to the category of secondary immu-
nodeficiencies (Alibekova S., 2020b). This type of
immunodeficiency is fundamentally different from
secondary immunodeficiency conditions consid-
ered in the clinical practice of internal diseases due
to the peculiarities of pathogenesis and clinical and
laboratory manifestations. It is characterized by a
numerous recorded changes in all parts of the im-
mune system, profound metabolic changes and a
pronounced imbalance of the neuroendocrine sys-
tem (Suzdalnitsky R., 2003). A high level of meta-
bolic processes against the background of physical
exertion leads to stress on the immune system in the
process of removing a large amount of decay prod-
ucts resulting from redox reactions. The intensifica-
tion of metabolism in the immunocompetent cells
themselves leads to disruption of the formation and
accelerated disintegration of directly immune struc-
tures, which leads to dysregulation of the immune
system. At the same time, it is necessary to remem-
ber that there are certain genetic determinants that
determine the individual threshold level of physical
activity for the athlete’s body, the excess of which
leads to metabolic and immune disturbances (Al-
ibekova S., 2020b; Dychko E., et al., 2012; Musin
Z.,2007; Osadchaya O., et al., 2013). In other words,
sports activity serves as the background, where the
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insolvency of the immune system is revealed, which
is largely associated with genetic or acquired reduc-
tion in stress resistance.

The modern training process and competitive
activity of athletes are associated with a high vol-
ume and level of physical loads that exceed the limit
of functional capabilities of a body. In this regard,
certain relevant and actual issues arise such as in-
creasing the functional reserves of the body, con-
tributing to an increase in the duration or intensity of
physical loads, without exhausting these possibili-
ties to the limit.

The objective of the study is to study the effect
of sports stress on the immune status of athletes in-
volved in freestyle wrestling.

Materials and methods

The work summarizes the results of an immu-
nological examination of 16 wrestlers aged 19-20
years old (average age 19.5 years) with 1-2 mass
categories. The training macrocycle included four
periods: lst — precompetitive, lasting 3 months,
with a frequency of training 3 times a week for 2
hours. each; 2nd — competitive, lasting 2-3 days,
with the number of sparring 2-6 for the entire dura-
tion of the competition; 3rd — transition period, last-
ing 10 days with light training 2 times a week, 4th
— additional transitional period with light training
2 times a week. The control group consisted of 10
practically healthy untrained individuals aged 19-
20 years. The study was performed in compliance
with all the provisions of bioethics. Blood sampling
for research was carried out at the beginning and at
the end of each period (in the first hour after exer-
cise). To accomplish the task, hematological meth-
ods were used: the determination of the absolute and
relative number of lymphocytes in peripheral blood
was determined on an automatic analyzer (MEK
8222, Japan), their quantitative and qualitative char-

acteristics (microlymphotoxic method with mono-
clinal antibodies NPO Med-Bio-Spect, Moscow).
Whole blood stabilized with EDTA (Ethylenedi-
aminetetraacetic acid). Lymphocytes were isolated
on a ficoll-verografin density gradient according to
a modified Boyum method. The leukocyte formula
was determined by direct counting of cellular ele-
ments in a thin smear stained according to the May-
Grunwald-Romanovsky method. The cellular link of
immunity was studied using flow cymoflumetry on
a Facs Calibur analyzer (Becton Dickinson, USA).
Determination of the main subpopulations of lym-
phocytes (CD3+ (mature T-lymphocytes), CD4+
(T-helpers / inducers), CD8+ (T-suppressors) (us-
ing a set of four-color direct monoclinal antibodies
Multi Test IMK (Becton Dickinson, USA). Multiset
program (Becton Dickinson, USA).

Results and their discussion

Based on the outcomes of conducted studies, it
was established that the level of general health of
the examined wrestlers was satisfactory. All sub-
jects trained according to a single plan, however, the
degree of adaptation to this load was different. It is
worth to mention that all participants in the study at
the time of the survey had a specialized sports expe-
rience of at least four years. The participants were
divided into two groups: experimental (group I) and
control (group II). These groups varied based on the
extent of adaptation to physical loads. The average
share of work in the second and third pulse zones
was 11.3% in the experimental group with high ad-
aptation and 23.1% in the control group with low
adaptation, and the Maximum Oxygen Consump-
tion (VO2 max) was 49.7 ml O /kg/min. and 45.4
ml O /kg/min., respectively. No statistically signifi-
cant differences were found between the groups in
terms of other morpho-physiological parameters
(Table 1).

Table 1 — The effect of training process on morpho-functional characteristics of the wrestlers of the control and experimental groups

(M£m)
Groups Control Experimental
At the beginning of At the beginning of
Indicators eycle At the end of cycle cycle At the end of cycle
1 2 3 4 5

Age, years 18.5+£3.4 19.0£1.3 18.5+£2.4 19.4+3.0
Height, cm 178.5+1.8 180.5+2.0 181.2+1.7 183.1+2.2 *

Resting heart rate, bpm 70.6+1.2 74.4+1.2 68.0+1.4 75.0+1.1%
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1 2 3 4 5
Heart rate An;;rrzbw threshold, 172.040.7 180.0:£0.9 174.040.7 180.0:£0.6*
Heart rate max, bpm 182.0+0.50 200.3£0.52%* 192.0+0.40 196.0+0.52*
Maximum oxygen consumption -
(VO, max), O,/kg/min 44.5+0.8 46.8+0.85 47.0+0.82 58.0+0.79
Blood oxygen l;vel (saturation), 98.0 99,0 98.5 99,5
(V]
Proportion of muscle tissue, % 51.6%3.1 52.742.40%* 53.5+2.55 57.0+2.48**
Proportion of adipose tissue, % 12.342.7 19.6+2.75* 11.5+£2.70 14.5+2.90*
Mass, kg 65.5+0.9 69.6+1.2 68.5+1.0 72.6£1.3%
Note: difference between the groups * — p<0,05, ** — p<0,001

Based on anthropometric data, mass proportion
of adipose tissue and muscle tissue was calculated.
In experimental group, after intense training loads,
the mass proportion of muscle tissue was signifi-
cantly higher than in control group with lower re-
sistance of training loads 52.15% (51.6-52.7) and
55.25% (53.5-57.0), respectively. The proportion
of adipose tissue was to the certain extent higher in
control group and constituted 15.90% (12.3-19.6),
while this indicator was 13.0% (11.5-14.5) in exper-

imental group. However, the given differences were
not so essential from the statistical perspective.

The values for the main hematological indica-
tors: the concentration of hemoglobin, the number of
red blood cells, reticulocytes and platelets, as well as
the level of hemotocrite practically did not varied in
the group of athletes and persons of the control group
who were not actively engaged in sport. There was no
expression of those values both as a response to the
training and for the duration of training cycle (Table 2).

Table 2 — The effect of training process on the main indicators in the blood (g/1)

of wrestlers from control and experimental groups (M+m)

Groups Control ‘ Experimental
At the beginning of At the beginning of
Indicators Cygcllenlng At the end of cycle Cyﬂg ng At the end of cycle
Hemoglobin, g/l 154.6+0,6 165.0+0,05 152.0+0,07 164.2+0,08
12
RBC (red ‘Zle‘ﬁ’s‘/llceus)’ 10 4.98£0,08 5.3540,05 4.8840,007 5.45£0,08
Reticulocytes, % 4.0+0,2 7.0+0,3 3.5+0,2 5.24+0,6
Thrombocytes (platelets), 10%/1 245.0+0,02 333.0+0,03 235.0+0,07 318.0+0,04
Hemacotrites, % 46.0+0,09 48.3+0,013 44.8+0,018 48.94+0,025
Average hemoglobin concen- 31.440,03 32.7+0,0035 30.3+0,045 31.5+0,018
tration in 1 red blood cell, kg

Immunological history (Anamnesis morbi) was
obtained by the method of interviewing athletes. The
frequency of cold diseases in experimented athletes
ranged to 2-3 cases per year. There were no signs of
colds observed for any of the athletes at the time of
study. According to anamnesis data, the body tem-
perature during colds ranged from 37 to 39°C (based
on information from the experimented individuals).
There were no statistically significant differences
between groups on this basis.

The anamnesis data is confirmed by laboratory
information (Table 3). In the first group, the level
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of total Ig E in the blood serum of athletes ranged
from 159.3 to 536.7 IU/ml. All experimented ath-
letes from this group had an increased level of total
Ig E. There were no such experimented athletes in
the second group, and the level of Ig E ranged from
12.0 to 95.4 IU/ml. The group of athletes with vary-
ing resistance of training loads significantly differed
in the level of Ig E (p=0.016). As a response to the
training load, no changes in the level of Ig E in the
blood serum of athletes were observed. During the
observation period, no expressed dynamics of the Ig
E level was recorded in any athlete.
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Table 3 — The effect of training cycle on the immune system of wrestlers from control and experimental groups (M+m)

Groups Control Experimental
. Until loads, n=5 After loads, n=5 Until loads, n=6 After loads, n=6
Indicators

General Ig G, g/l 8,70+2.1 13,5042.4* 13,60+2.6 15,7742.8*
General Ig A, g/l 1,72+0.70 2,13+£0.6 2,53+0.7 3,64+0.62
General Ig M, g/l 0,94+0.54 2,80+0.50 1,09+0.01 1,51£0.70

General Ig E, TU/ml 12,35+6.4 72,97+6.00* 201,00+7.0 443,90+7.1*
C, component, g/l 0,49+0.11 1,84+0.13 0,62+0.10 1,69+0.18
C, component, g/l 0,19+0.08 0,33+0.07 0,22+0.04 0,30+0.13

Note: difference between the groups * — p<0,05, ** — p<0,001

As it is obvious from the Table 3, under the im-
pact of physical loads on the human immune sys-
tem, the number of leukocytes increases, but their
functional activity is tangibly reduced, the antigen —
the presenting ability of macrophages is suppressed,
depression of natural cells is observed, the number
of T-lymphocytes decreases, the proliferative re-
sponse of lymphocytes to T-mitogens is suppressed,
and immunoglobulins disappear from blood or sa-
liva during competition. The stress response during
physical loads is realized through the sympatho-
adrenal and hypothalamic-pituitary-adrenocortical
system, which leads to an increase in the level of
catecholamines and glucocorticoids. It is worth to
mention that volume and intensive training have a
powerful effect on the hormonal system. After such
loads in the blood, there is a decrease in testosterone
and other hormones involved in anabolic processes,
and this is reflected in the immunological reactiv-
ity of especially young athletes. The physiological
and biochemical processes that occur in the muscles
during work should be necessarily tracked to under-
stand the causes that affect the human immune sys-
tem during physical loads.

Consequently, the study outcomes (Table
4) showed that the level of lymphocytes in the
examined athletes before physical loads was

20.00+0.45%. After applying heavy loads, the con-
tent of peripheral blood lymphocytes was studied
and this indicator increased by 24.05 £+ 0.25%,
which corresponds to the criteria for an adaptive
training response.

General concentration of leukocytes in the blood
of athletes was 19% lower (p < 0,05) than in control
group (5,88+0,15 and 7,26+0,28, respectively). The
content of lymphocytes and neutrophils in percent-
age is 11% higher (p<0.05); the increased content
of monocytes in the blood of athletes makes us to
pay attention on it: there are 43% (p<0.01) more of
these cells with a nonspecific response. It was also
fixed in the study that the immune system indicators
do not change in athletes before performing heavy
loads, and this is consistent with the data of some
authors, indicating that in most cases the state of the
immune system does not have any changes in ath-
letes. Therefore, some authors consider that sports
immunology is the immunology of a healthy person
under conditions of essential sports loads (Yasko V,
et al., 2012; Nieaman D., 2010).

Thus, the analysis of the obtained results shows
that the assessment of the state of the immune sys-
tem under the influence of physical activity should
be carried out considering many factors, especially
the type and direction of physical loads.

Table 4 — The dynamics of indicators for functional state of blood leukocytes in the wrestlers of control and experimental groups in

the various periods of training process (M+m)

Indicators Control group Experimental group
1 2 3

Preparatory period

Leukocytes, g/l 6,20+0,15 7,26+0,28

Lymphocytes, g/l 1,5440,08 1,21£0,30

Monocytes, g/l 0,30+0,07 0,42+0,25

Neutrophils, g/l 4,1+0,04 4,55+0,29
Competition period
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1 3
Leukocytes, g/l 5,80+0,16 5,38+0,18
Lymphocytes, g/l 1,72+0,07 1,65+0,24
Monocytes, g/l 0,70+0,06 0,24+0,23
Neutrophils, g/l 4,60+0,05 4,25+0,30
Transition period
Leukocytes, g/l 6,10+0,18 5,80+0,24
Lymphocytes, g/l 1,40+0,09 1,30+0,26
Monocytes, g/l 0,25+0,07 0,16+0,26
Neutrophils, g/ 4,4+0,08 3,10+0,18
Note: difference between the groups * — p<0,05, ** — p<0,001

While being directed towards the classification
of development of sportive stressor immune-deficit
proposed by R. Shefgard (2010), we may state that
the study conducted at the basic stage of the train-
ing process corresponded to the phase of mobiliza-
tion or the phase of compensation for the response
of the immune system. As the literature data shows
(Pershin B, et al., 2002), these phases are character-
ized by a dissociation syndrome, in which, against
the background of regular physical loads of medium
or high intensity, some immunological indicators in-
crease against the background of a decrease in oth-
ers, and in the compensation phase, the number of
reduced indicators exceeds the number compensa-
tory increases. It is worth to mention that changes
in the cellular link of the immune system in differ-
ent age groups are varying at all. For younger ath-
letes, regardless of the presence of hotspots (foci)
of chronic infection, a significant decrease in the
number of cells in the population is typical. In the
older age group, hotspots of chronic infection show
a significant increase in the number of regulatory
T-lymphocytes compared with clinically healthy
peers. In athletes of the older age group, changes in
the parameters of the immune system are more typi-
cal for highly qualified athletes at the basic stage of
the training cycle and are accompanied by activation
of the effector link of cellular immunity, especially
at the site of chronic infection and functional im-
pairment of the cardiovascular system in the form of
a violation of myocardial repolarization processes.
In adult athletes, an increase in mitochondrial cell
activity witnesses their functional activation and
may be a compensatory response of T-lymphocytes
to regulatory T-lymphocytes. An increase in the
mitochondrial activity of cells indicates their func-
tional activation and may be a compensatory reac-
tion of minor populations, which mainly carry out
regulatory functions, in response to the syndrome of
dissociation of the main lymphocytic populations.
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The evaluation of cumulative data obtained in the
course of studies shows that, certain symptoms of
latent immunodeficiency are developed in young
athletes already in the early stages of professional
sports training. They are in the form of inhibition of
the effective link of cellular immunity with compen-
satory activation of a number of minor populations
of lymphocytes in athletes with hotspots of chronic
infection. In athletes of the older age group at the ba-
sic stage of the training cycle, changes in the param-
eters of the immune system are already more typical
for highly qualified athletes and are accompanied
by the activation of an effective link of cellular im-
munity, especially against the background of foci of
chronic infection and functional disturbances of the
cardiovascular system. Detailed changes occurred in
the parameters of the immune system require closer
attention from sports doctors, because they are a
risk factor for the pathological transformation of the
“sports heart” in young ages (Alibekova S., 2020b;
Gavrilova E., 2009; Gunina L., 2013, Dychko E., et
al., 2012; Heint H., 2007; West N., 2008).

Conclusion

We should highlight this fact as well, that an
extended immunological examination of young ath-
letes with an assessment of the mitochondrial activ-
ity of lymphocyte populations allows us to assess
the individual threshold level of physical loads, the
excess of which leads to metabolic and immune dis-
orders. The indicators of the immune system can go
beyond the physiological boundaries and be patho-
logical, if they are under the impact of high intense
physical loads; it may cause an increase in morbid-
ity and a decrease in sports performance. However,
although we have this information about immune
changes, it can hardly be argued that their nature and
significance have not been adequately studied.
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Thus, it was established that when exposed to
the effect of physical loads, the functional activ-
ity of peripheral blood lymphocytes of athletes be-
comes lesser, which is expressed in a decrease in
sports secretion of IL-2, IL-6, IL-10, as well as in
a decline in the cytotoxic activity of CD16+ cells.
Changes in the secretory and cytotoxic activity of
lymphocytes depend on the intensity of physical
loads. They are moderate in the pre-competitive
period, and the largest — in the competitive period;
in the transitional period of the training process,
the changes become decreasing. The inclusion of
an additional transitional period in the training pro-
cess contributes to the complete normalization of
the functional activity of lymphocytes. It has been

established that in the pre-competitive and compet-
itive period of the training macrocycle, the abso-
lute content of CD3+, CD4+, CD8+ lymphocytes
in the peripheral blood of wrestlers decreases with
the formation of a relative hypersuppressive vari-
ant of the immunodeficiency situation, under the
effect of physical load. Immune disturbances are
assessed as moderate in the pre-competitive period
and as the greatest — in the competitive period. In
the transitional period, there is no complete nor-
malization of the parameters of the subpopulation
composition of lymphocytes. The inclusion of an
additional transitional period in the training macro-
cycle enables to make to a more complete recovery
of the studied indicators.
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