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Background. Representatives of complex coordination sports are most susceptible to psychoemotional stress, since they
demonstrate high sports results already at a young age. The tightening of anti-doping control has significantly reduced
the possibility of using pharmacological and biologically active drugs to speed up the recovery of athletes. Against this
background, in sports medicine, more attention is paid to the use of non-drug methods to improve performance and re-
covery in athletes.

Aim - to study the efficiency of the introduction of whole-body cryotherapy in the training process of female athletes of
complex coordination sports (for example, group gymnastics) to increase stress resistance and reduce violations of adapta-
tion processes as a result of neuropsychiatric overstrain.

Materials and methods. During the academic-training year, 22 gymnasts received six ten-day courses of whole-body cryo-
therapy in the ICEQUEEN cryosauna. 19 athletes were included in the control group. The studies were conducted 3 times:
before the start of the procedures, after the first course of procedures, at the end of the training year. The diagnosis of
nocturnal bruxism and the definition of the “psychological component of health” were carried out. Total and effective
albumin concentrations were determined in the blood serum with the calculation of the albumin binding reserve, helper
T-lymphocytes and killer T-lymphocytes with the calculation of the immunoregulatory index.

Results. After one course, there was an increase in the functional activity of serum albumins, a decrease in the number of
episodes of involuntary contractions of the masticatory muscles at night, and an increase in the “psychological component
of health” according to SF-36. After six courses of cryotherapy, the functional activity of serum albumins and the initial
values of the immunoregulatory index were preserved by the end of the season, and the “psychological component of
health” according to SF-36 was increased, while these indicators decreased in the control group. There was also a decrease
in the number of episodes of involuntary contractions of the masticatory muscles at night with an increase in their number
in the control group of female athletes.

Conclusions. Considering the obtained results, it is possible to recommend the use of whole-body cryotherapy in gymnasts
during the preparatory and recovery periods of the annual training cycle in order to increase stress tolerance and prevent
psychoemotional overstrain.
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BeepeHue. MpeacTaBuTeibHULbI CJIOKHOKOOPAMHALMOHHbBIX BUAOB CropTa Hanbosiee NoOABEPKEHbI MCUXOIMOLMOHANIbHOMY
CTpeccy, Tak Kak BbICOKME CMOPTMBHbIE PE3ynbTaTbl OHM LEMOHCTPUPYIOT YXE B IOHOM BO3pacTe. YXKeCTOYeHMEe aHTMao-
MUHTOBOTO KOHTPO/S 3HAYWUTENbHO CHM3MIO BO3MOXKHOCTb MPUMEHEHMS (HapMakoIorMYeckux u GUONOrMYECKM aKTUBHbIX
npenapartoB AJ/if YCKOPEHWA BOCCTAHOBMEHWA CMOPTCMEHOB. Ha 3TOM (oHe B CMOPTMBHOM MeAuuMHE BCe GONbLIEE BHMU-
MaHWe YoenseTcs WMCMo/b30BaHUID HEMEOMKAMEHTO3HbIX METOAOB MOBbIWEHWA PaboTOCMOCOBHOCTM M BOCCTaHOBAEHMA
y CMOPTCMEHOB.
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Llenb uccnepoBanna — m3yuntb 3GEKTUBHOCTb BBEAEHMS 06LLei BO3LYLIHOM KpUoTepanum B TPEHWPOBOUHbIN MpoLecc
CMOPTCMEHOK CJIOXXHOKOOPAMHALMOHHbBIX BMAOB CMopTa (HAa NpuMMepe rpynmnoBbiX BUAOB FMMHACTWMKM) 4NN MOBbILIEHMUS
CTPECCOYCTOMYMBOCTM M CHUXKEHMS HAPYLIEHWI NPOLLECCOB afanTauuu B pesynbTaTe HEPBHO-MCUMXMUYECKOro mepeHanps-
XKEHUS.

Martepuanbl u MeToabl. Ha npoTsxeHUn y4yebHO-TPEHUMPOBOYHOrO roga 22 rMMHAcTKaM 6bio MpoBEAEeHO WecTb Ae-
CATUAHEBHbIX KypcoB obuwei BO3aywHOM KpuoTepanuum B kpuocayHe ICEQUEEN. 19 cnopTcMeHOK Obliv BKJIKOYEHDI
B KOHTpO/bHYt rpynny. MccnepoBaHus npoBoAMnMCL 3 pasa: A0 Havana npouenyp, nocne nepBoro Kypca npoueayp,
B KOHLLe y4ebHO-TPEHMPOBOYHOrO rofa. [1poBoaMnachk AMArHOCTMKA HOYHOrO GPyKCM3Ma U onpefeneHue KncUxonoru-
Yeckoro KOMMOHEHTa 340pOoBbsi». B CbIBOPOTKE KPOBWM Onpenensnuch: o6was u 3phekTUBHaAs KOHLEHTpauum anboby-
MWHOB C pacyeToOM pe3epBa CBsA3bIBaHUS anbbyMUHOB, T-nUMdounTbl Xennepbl U T-TUMbOLUTEI KUEPbl C pacyeTom
MMMYHOPEryNaTOPHOTrO MHAeKCa.

Pesynbratbl. Nocne oAHOro Kypca yCTaHOB/IEHO MOBbIeHWEe QYHKLMOHANBbHOM aKTUBHOCTU CbIBOPOTOUHbIX aibOYMUHOB,
CHUXEHWEe KONMYecTBa 3MNU30[40B HEMPOU3BO/bHbIX COKPALLEHUI XEBATENbHbIX MbIWL, HOYbK U MOBbILEHWE KMCUXONOMU-
4yeckoro KOMMoOHeHTa 340poBbs» No SF-36. Mocne NpoxoxAeHUs WecTu KypcoB KpuoTepanum 6bi10 OTMEYEHO COXPaHeHue
K KOHLY Ce€30Ha GYHKLMOHANbHOM aKTUBHOCTM CbIBOPOTOYHbIX anbOYMMHOB M MCXOLHbIX 3HAYEHWUIA MMMYHOPEryNSTOPHOro
MHAEKCa, NOBbIWEHWE «NCUXONOrMYECKOro KOMMOHEHTA 340poBba» N0 SF-36 npu CHMXEHMM 3TUX NoKasaTeNnerd B KOH-
TpONbHOM rpynne. 3aPUKCMPOBAHO CHUXEHWE KOIMYECTBA 3MU300B HEMPOM3BOJIbHbIX COKPALLEHUI XEBATENbHbIX MbILL,
HOYbIO MPU YBEIMYEHUM UX KOIMYECTBA B KOHTPOJIbHOM rpynne CNOPTCMEHOK.

3aknyeHme. YunTbiBas MoayyYeHHble pe3ynbTaTbl, MOXHO PEKOMEHLO0BATb NMPMMEHEHWE Y TMMHACTOK obuiei BO34YLWHOM
KpuoTepanuu B MOATOTOBUTENbHbIA M BOCCTAHOBUTE/IbHbIA NEpPUOLbl FOLOBOr0 TPEHMPOBOYHOIO LMKNA C LENbH NOBbI-
LWEHUsI CTPECCOYCTOMYMBOCTU U NMPODUNAKTUKMU NCUXOIMOLMOHANBHOIO MepeHanpsiKeHus.

KnioueBble cnoBa: rMMHACTKa; MCUMXO3IMOLMOHANbHbIN CTpecc; nepeHanpaxxeHue; I'IpOd)VIﬂaKTMKa; obuwas BO34ylWHaA

KpuoTepanus.

BACKGROUND

The results demonstrated by athletes in compe-
titions are now approaching the limits of human
capabilities. An athlete is not always able to control
his/her emotional experiences, which can cause ex-
cessive neuropsychic stress and chronic psychoemo-
tional stress [1, 6].

The most pronounced psychoemotional stress is
registered in female athletes in such complex coor-
dination sports as rhythmic and aesthetic gymnas-
tics, which is associated with the specifics of the
selection of the most artistic and emotional girls.
At the same time, group gymnastics is character-
ized by the high individual responsibility of each
gymnast, which in presence of pronounced psy-
choemotional stress can cause chronic psychoemo-
tional stress and thus affects adversely the health
of the gymnasts, efficiency of the training process,
and competitive activity. In this regard, an important
task of recovery procedures at all stages of train-
ing athletes in complex coordination sports is an
increase in mental stability.

According to the literature, sleep bruxism can be
considered a traceable clinical symptom and is an
indicator of stress [3, 14, 16] and anxiety [4, 21].
For objective diagnostics of sleep bruxism, hard-
ware methods are used. A significant correlation
was found between stress and sleep bruxism index,
assessed using the Bruxo device [23]. The relation-
ship between stress and degree of nocturnal bruxism

in well-trained athletes was established by Russian
authors using the BiteStrip device [6].

As prognostic criteria for the risk of the devel-
opment of organic anxiety disorders at an early
disease stage, along with other methods, the rec-
ommendation was to decrease the immunoregula-
tory index (IRI) as a result of a decrease in the
number of T-helper inducers (CD4* phenotype) and
an increase in the level of cytotoxic T-suppressors
(CD8" phenotype) [10].

In patients diagnosed with endogenous intoxica-
tion, shifts in homeostasis characteristic of chronic
stress were established [8, 12]. One of the universal
mechanisms of the body’s response to an increase
in metabolic products is the formation of complexes
of various compounds with blood plasma albumins.
It has been hypothesized that endogenous intoxica-
tion is an integral component of the pathogenesis
of mental disorders [11].

An adequate balance between stress (training and
competition load, other vital needs) and recovery
is important for athletes to consistently achieve
high results. Recovery after training and competi-
tion is a complex process and usually depends on
the nature of the exercise performed and external
stressors [17].

We have to take into account that tightening of
anti-doping control has significantly reduced the
possibility of using pharmacological and biologi-
cally active drugs to accelerate the recovery of ath-
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letes. In this situation, in sports medicine, increasing
is paid to the use of non-drug methods to improve
performance and recovery in athletes. However, this
is not only a problem of sports medicine, but also
a social problem of the nation’s health improve-
ment, to ensure a decrease in the pharmacological
load through the use of non-drug means of health
improvement. These methods include cryotherapy
[18, 19], and its safety has also been established
in children and adolescents [13].

Whole-body air cryotherapy (WBAC) in athletes
is mainly investigated to restore physical perfor-
mance and treating injuries.

After intense physical exertion, WBAC causes
a decrease in the level of markers of muscle
damage and a decrease in the concentration of
myostatin with an increase in isokinetic muscle
strength [15].

Under WBAC, the severity of tissue hypoxia
decreases and aerobic metabolism of erythrocytes
increases; thus, this method is recommended to
increase endurance and resistance to the hypoxic
factor. Microcirculation conditions are improved by
restructuring the peripheral link of blood circula-
tion due to a decrease in arterial blood flow and
vascular tone. An increase in the lipid fluidity in
plasma membranes of blood cells after a course of
whole-body gas cryotherapy can affect the structure
and function of membrane proteins, as well as lipid—
protein interactions in the membrane. Moreover, the
malondialdehyde level decreased. There is a long-
term stimulation of the body’s antioxidant defense
systems and the intensity of metabolic processes
during cryotherapy [7].

The beneficial effect of cryotherapy on the im-
mune system and hormonal and metabolic status
has been established [20]. The biological effect of
cryotherapy is based on the phenomenon of cross
adaptation, when adaptation to cold increases the
body’s resistance to other stressors [5]. A study
reported the effect of WBAC on the reduction of
the inflammatory process and oxidative stress [24].
WBAC was demonstrated to be effective as an
adjunct therapy to pharmacological treatment for
depression [22].

However, regarding the effect of cryotherapy on
physical recovery, very few studies have extensively
focused on the role of cryotherapy in increasing
the psychological adaptation and stress resistance
of athletes.

This study aimed to analyze the efficiency of
WBAC introduction into the training process of fe-
male athletes of complex coordination sports (such
as group gymnastics) to increase stress resistance

and reduce disorders of adaptation processes fol-
lowing a neuropsychic overstrain.

MATERIALS AND METHODS

Practically healthy athletes aged 14—16 (14.8 £ 0.09)
years, specializing in group gymnastics (aesthetic
gymnastics, n = 23; group rhythmic gymnastics ex-
ercises, n = 18), were examined. According to the
results of an annual medical examination, all ath-
letes were engaged in sports.

The study fulfilled the requirements of the World
Medical Association Declaration of Helsinki on Ethi-
cal Principles for Scientific Medical Research Involv-
ing Human Subjects as amended in 2000 and Rules
of Good Clinical Practice in the Russian Federation
approved by order of the Ministry of Health of the
Russian Federation (No. 200n" dated 01.04.2016).
The study was approved by the ethical committee of
the Saint Petersburg State Pediatric Medical Univer-
sity. Informed consent was obtained from the parents,
coach, and athletes themselves for the publication
of the data obtained without personal identification.

The randomization procedure for distributing
the gymnasts into experimental and control groups
was performed by the closed-envelope method. The
experimental group included 22 athletes, and the
control group included 19 participants.

The work design consisted of three studies in
two phases:

Stage 1 (start of the academic and training year)
included the following:

1) Special preparatory period 1 before exposure
to WBAC.

2) Special preparatory period 1 after exposure
to a 10-day course of WBAC.

Stage 2 (end of the academic and training year)
included the following:

3) The recovery period at the end of the com-
petition.

The experimental group received six courses of
WBAC (cryosauna ICEQUEEN, GRAND-CRYO,
Russia) in one academic and training year (two
courses in two special preparatory periods before
major competitions and four courses in four recov-
ery periods). A conventional procedure was used.
For 15 s, the temperature of the gas around the
body was fixed at 110°C—-120°C, and the procedure
was performed for 120 s. The control group did not
receive the WBAC.

To diagnose neuropsychic overstrain, a complex
of studies was performed, including psychological,
dental, immunological, and biochemical methods.

* https://cdnimg.rg.ru/pril/130/47/73/43357.pdf.
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1. Determination of the psychological component
of health. The method of the subjective assessment
of the health-related quality of life (SF-36) in Rus-
sian was created and recommended by the Multi-
national Center for Quality of Life Research [9].

2. Episodes of involuntary contractions of the mas-
ticatory muscles at night (nocturnal bruxism) were
considered one of the markers of psychoemotional
stress in athletes [6, 23]. To diagnose nocturnal brux-
ism, the BiteStrip device (“Up 2 dent”) was attached
to the cheek (motor point of the lower jaw) by the
athlete herself before going to sleep. In the morning,
after removing the device, the number of involuntary
contractions corresponding to a certain disease sever-
ity was recorded, and degree 1 of nocturnal bruxism
occurs if there are 74—100 contractions [2].

3. A decrease in the IRI [10], which reflects the ra-
tio of helper T-lymphocytes to killer T-lymphocytes,
is used as prognostic criteria for the risk of anxiety
disorders at an early stage. Counts of helper (CD4)
and killer (CDS8) lymphocytes were determined using
a microlymphocytotoxic test with monoclonal anti-
bodies to CD4 and CDS8 antigens (“Ortho”).

Chronic stress is accompanied by endogenous
intoxication [11, 12]. One of the indicators of en-
dogenous intoxication is a decrease in the functional
activity of serum albumin. In this regard, to deter-
mine the adaptive capabilities of the organism, the
total) and effective albumin concentrations (TAC
and EAC, respectively) were determined (stationary
fluorescence spectroscopy using a K-35 fluorescent
probe) with the calculation of the albumin binding
reserve (ABR) (ABR =EAC / TAC x 100).

For laboratory studies, blood samples were col-
lected in the morning, before training, from a pe-
ripheral vein into a vacuum container. Statistical
data processing was performed using nonparametric
method of statistics (Wilcoxon 7-test).

RESULTS AND DISCUSSION

High physical exertion causes an increase in the lev-
els of metabolites. The body’s ability to eliminate them
characterizes the adaptive capabilities of the athlete.
The functional activity of serum albumin determines
the efficiency of cleansing the body from metabolites.

Endogenous intoxication disrupts the adaptive re-
actions of the body and can be triggered not only by
physical but also by emotional stress [11]. To deter-
mine the disturbances in the disposal of metabolic
products, an integrative indicator, ABR, was used,
which characterizes the proportion of free albumin
centers not blocked by metabolites.

During a 10-day WBAC course, ABR was in-
creased in 19 female athletes. To establish the sig-
nificance of the differences before and after the
experiment, the Wilcoxon 7-test was used. In this
case, the empirical value of 7 was in the zone of
significance with Temp < T, (0.01) (Table 1). Thus,
a significant increase in ABR was recorded after a
10-day WBAC course.

In the control group, no significant decrease was
found in the ABR value in six cases, and no sig-
nificant increase was noted in five cases. In this
case, the empirical value of 7 was in the zone of
insignificance with T,,> T, (Table 1). Thus, the
indicators tended to remain at the same level.

Table 1 / Tabnuya 1

Average values of the albumin binding reserve before and after a 10-day course of whole-body cryotherapy in the ex-
perimental group of female athletes relative to female athletes of the control group

CpepHue 3HayeHnsa pesepBa CBA3bIBaHMS anbbyMuHoB A0 1 nocne 10-gHeBHOro Kypca obuei BO3AYLWHOW KpMoTepanum
B 3KCNEPUMEHTANbHOM rpynmne CNopTCMEHOK OTHOCUMTENbHO CMOPTCMEHOK KOHTPOJIbHOWM Fpynmbl

Group / Albumin binding reserve, % / Too! T T,/ T, p
I'pynna Peseps cBsa3bIBaHUS anb0yMUHOB, % (ZR) (p <0.01)
examination 1 / examination 2 /
1-e oOGcnenoBanme 2-e oOcienoBaHue
M (max—min) M (max—min)
Experimental / 90.45 (95-87) 92.52 (96-90) 17.5 55 <0.01
DKcrepuMeHTaIbHAs
(n=22)
Control / 91.36 (95-88) 91.31 (94-87) 70 37 >0.05
KonTpoapsHas
n=19)

Note. M — average value; YR, — the sum of the ranks of atypical shifts; 77— Wilcoxon test; T,,—an empirical meaning; 7, — critical
value at p <0.01 (in accordance with tables of critical values); p — statistical significance of differences.

Ilpumeuanue. 3nech u B Tab1. 2—8. M — cpenHee 3HAYEHHE; ) R, — CyMMa PaHTOB HETHIHYHBIX C/IBUTOB; T — KpuTepuii Buikox-
cona; T, ~— oMmmupudeckoe sHaueHue; T, — KpuTHYecKoe 3HaueHue npy p < 0,01 (B cOOTBETCTBAN ¢ TAGNHIAMH KPHTHYCCKHX

IMII

3Ha‘{eHHﬁ); p — CTAaTUCTHUYCCKAas 3HAYUMOCTb pa3III/I‘II/II71.
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Table 2 / Tabnuya 2

Average values of the albumin binding reserve at the beginning and the end of the academic-training year in the gym-
nasts of the experimental group who underwent whole-body cryotherapy courses and the gymnasts of the control group
CpepHue 3HaveHUs pesepBa CBA3bIBAHMSA anbOYMWHOB B Hayane u KOHLe y4ebHO-TPEHUMPOBOYHOIO roAa Yy TMMHACTOK
3KCMEepUMEHTANbHOM Fpynnbl, NPOXOAMBLUMX KypCbl 06LLEe BO3AYLWHOW KpUOTEPAnuUW, U TMMHACTOK KOHTPOJbHOW

rpynmnbl

Group / Albumin binding reserve, % / T/ T T / T, p

I'pynmna Pe3epB cBsi3bIBaHUS albOYMUHOB, % (3R) (p <0.01)

L5
examination 1/ examination 3 /
1-e obGcrenoBanue 3-e obcaenoBanne
M (max—min) M (max—min)

Experimental / 90.45 (95-87) 90.8 (93-89) 79 75 >0.05
OKcrepuMEeHTabHAS
(n=22)
Control / 91.36 (95-88) 89.5 (94-806) 19 37 <0.01
Koutponbhas
n=19)

Table 3 / Tabnuua 3

Average values of the immunoregulatory index in the gymnasts of the experimental group before and after a 10-day

course of whole-body cryotherapy relative to the control group of gymnasts

CpefHve 3HaYeHUS UMMYHOPEryNIaTOPHOIO MHAEKCA Y TMMHACTOK 3KCMepUMEHTaNbHOM rpynnbl Ao v nocne 10-gHes-
HOro Kypca o6uieit BO3AYWHOW KpUOTEPANUM OTHOCUMTENLHO KOHTPOJIBHOM PynMbl TMMHACTOK

Group / Albumin binding reserve, % / T’ T T /T . P
I'pynna Peseps cBsa3bIBaHMSA abOyMUHOB, % (XR) (p<0.01)
examination 1 / examination 2 /
1-e oOcienoBanue 2-e o0cienoBanue
M (max—min) M (max—min)
Experimental / 1.18 (1.5-0.9) 1.17 (1.5-1) 89.5 55 >0.05
DKCIepUMEHTaIbHAS
(n=22)
Control / 1.15(1.5-1.0) 1.16 (1.4-1.0) 75 37 >0.05
KonTponphas
n=19)

As no ABR changes occurred in the control
group after a 10-day follow-up period, an increase
in the ABR was noted in the experimental group,
which was influenced by the WBAC course.

During the third examination in the experimental
group at the end of the academic and training year, no
significant decrease in ABR was noted in five female
gymnasts. The empirical value of 7 was in the zone of
insignificance with 7, '>T_ (Table 2). A possible con-
clusion is that the indicators tended to remain at the same
level. Thus, in the experimental group, the ABR was not
decreased at the end of the academic and training year.

In the control group, the third examination re-
vealed a decrease in ABR in 12 gymnasts and an
increase in only two gymnasts. The obtained empiri-
cal value T was in the zone of significance with
T, <T, (0.01) (Table 2). Accordingly, at the end
of the academic and training year, the control group
had a decrease in ABR, indicating an impairment of
functioning of the serum albumin system.

Thus, after one WBAC course, there was a de-
crease in the level of metabolites and an accel-
eration of detoxification processes in athletes [4],
which leads to the release of a high number of free
centers of albumin and, accordingly, to their greater
functional activity, which is expressed in an increase
in the ABR index.

WBAC courses throughout the annual training
cycle not only reduce the level of psychoemotional
stress but also maintain the functional activity of the
serum albumin system, preventing it from decreas-
ing below the initial level.

The study of the effect of a 10-day WBAC
course on the IRI showed its increase in six cases
and a decrease in 10 cases. The empirical value of
T was in the zone of insignificance with T,..>T,
(Table 3). No significant decrease in IRI was found
in the experimental group. In the control group,
significant changes in IRI were also not found
(T,,,>T,) (Table 3).
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Table 4 / Tabnuua 4
Average values of the immunoregulatory index at the beginning and the end of the academic-training year in
gymnasts of the experimental group who underwent whole-body cryotherapy courses and gymnasts of the control
group
CpeaHue 3HAYEHUS UMMYHOPEryNSTOPHOIO MHAEKCA B HAaYalle U KOHLLe y4eBHO-TPEHUPOBOYHOIO rofa Y TMMHACTOK
3KCNepMMEHTaNbHOM FpynMbl, NPOXOAMBLINMX KYpCbl 00OLWeEN BO3AYWHONU KpUoTEpanun, U TMMHACTOK KOHTPObHOM
rpynnbl

Group / Albumin binding reserve, % / T I'T,, T / T, p
0,
I'pynna Peseps cBsi3pIBaHUS aTb0yMIHOB, % (XR) (p<0.01)
examination 1/ examination 3 /
1-e obcnenoBanue 3-e obcaenoBaHue
M (max—min) M (max—min)

Experimental / 1.18 (1.5-0.9) 1.2 (1.5-1.0) 70 55 >0.05
DKcrepuMeHTalbHAS
(n=22)
Control / 1.15 (1.5-1.0) 1.0 (1.3-0.8) 22 37 <0.01
KonTponbpHas
(n=19)

Table 5 / Tabauya 5
Average values of the number of episodes of involuntary contractions of the masticatory muscles at night in the gymnasts
of the experimental group before and after a 10-day course of whole-body cryotherapy relative to the control group of
gymnasts
CpepHuve 3HaYeHMS YMCNA 3MU30A0B HEMPOU3BObHbBIX COKPALLEHUI XKeBATENbHbIX MbIWL, HOYbI Y TMMHACTOK 3KC-
nepuMeHTanbHOW rpynnbl 4o u nocne 10-gHeBHOro kypca obuelr BO3AYWHONW KpUMOTepanum OTHOCUTENbHO KOH-
TPONbHOM rpynmnbl TMMHACTOK

Group / Albumin binding reserve, % / T I'T.. T / T, P
0
I'pynna Peseps cBsi3pIBaHUS anb0yMUHOB, % (XR) (p<0.01)
examination 1 / examination 2 /
1-e oOcnenoBanue 2-e oOcnenoBaHue
M (max—min) M (max—min)
Experimental / 32.6 (140-0) 23.3 (110-0) 16 55 <0.01
DKCTepUMEHTaJIbHAS
n=22)
Control / 40.1 (135-0) 38.5 (140-0) 67 37 >0.05
KonTponpHas
(n=19)

At the end of the academic and training year,
the experimental group showed an insignificant de-
crease in IRI in four athletes. No significant ABR
dynamics was found relative to the first examination
in the experimental group (Table 4). However, at
the third examination in the control group, a de-
crease in the IRI relative to the first examination
was recorded in 16 gymnasts. The empirical 7 was
in the zone of significance with 7, <T_ (0.01)
(Table 4), and a significant decrease in IRI in the
control group can be considered caused by the sur-
vey results at the end of the academic and training
year. This confirms the data of other researchers
on the decrease in the IRI under the influence of
stress [10].

The number of involuntary contractions of the
masticatory muscles at night in the experimental
group significantly decreased after one WBAC
course. The empirical 7 obtained was in the zone
of significance with 7 <7  (0.01) (Table 5).
In the control group, no decrease was observed in
the frequency of involuntary contractions of the
masticatory muscles at night on average 7, > T
(Table 5).

The examination at the end of the academic and
training years revealed a further decrease in the
number of involuntary contractions of the mastica-
tory muscles at night. Empirical 7 was in the zone
of significance with Temp < T_(0.01). In the control
group, the average number of involuntary contrac-

p
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Table 6 / Tabauya 6
Average values of the number of episodes of involuntary contractions of the masticatory muscles at night at the begin-
ning and the end of the academic-training year in the gymnasts of the experimental group who underwent whole-body
cryotherapy courses and gymnasts of the control group
CpepHue 3HaYeHUs YyMca 3NU3040B HEMPOM3BO/bHbIX COKPALLEHMI KEBATENbHbIX MbILWL, HOYbI B Havyane U KOHLe
y4ebHO-TPEHMPOBOYHOIO rofia y ’MMHACTOK 3KCNEPUMEHTANbHOM FPynMbl, NPOXOAUBLUMX KYpCbl 0OLLEi BO3AYLWIHON
KpuMoTepanuu, U TMMHACTOK KOHTPOJIbHOM rpynmbl

Group / Albumin binding reserve, % / T /T, T, / T, P
I'pynna Pe3epB cBs3bIBaHUS albOYMUHOB, % (XR) (p<0.01)
examination 1 / examination 3 /
1-e oOcnegoBanue 3-e obOcienoBanue
M (max—min) M (max—min)
Experimental / 32.6 (140-0) 21.3 (108-0) 24 55 <0.01
DKCIepUMEHTabHAS
(n=22)
Control / 40.1 (135-0) 50.4 (130-0) 11.5 37 <0.01
KonTponsnas
n=19)

Table 7 / Tabnauya 7
Average values of the “psychological component of health” according to SF-36 in the gymnasts of the experimental group
before and after a 10-day course of whole-body cryotherapy relative to the gymnasts of the control group
CpepHue 3HayeHMs MokaszaTens KNCUMXONOrMYeCcKUin KOMMNOHEHT 340poBbs» No SF-36 y rMMHAcTOK 3KCMEpPUMEH-
TanbHOW rpynnbl 4o 1 nocne 10-gHeBHOTo Kypca obuwei BO3AYLWHON KpUoTepanum OTHOCUTENbHO TMMHACTOK KOH-
TPONbHOM Trpynnbl

Group / Albumin binding reserve, % / T /T, T, / T, P
I'pynna PesepB cBsi3pIBaHUS aab0yMUHOB, % (ZR) (p <0.01)
examination 1 / examination 2 /
1-e oOcnegoBanue 2-e oOcaegoBaHue
M (max—min) M (max—min)
Experimental / 73.7 (84-58) 78.8 (88—69) 12 55 <0.01
DKCIepUMEHTAIbHAS
(n=22)
Control / 74.3 (84-61) 75.1 (82-65) 81 37 >0.05
KonTponsHas
n=19)

tions of the masticatory muscles at night increased.
Empirical 7 was in the zone of significance with
T, <T,(0.01) (Table 6).

El"hus, by reducing the number of involuntary
contractions of the masticatory muscles at night, the
positive effect of WBAC courses on the emotional
state of gymnasts and an increase in their stress
resistance was confirmed. At the end of the year,
based on this indicator, an unstable psychoemotional
state was diagnosed in the control group.

When polling gymnasts, even one WBAC course
improved the psychoemotional state, as the major-
ity of the gymnasts (82%) noted an improvement
in mood, a feeling of freshness, and easiness after
the first visit to the cryosauna.

To diagnose psychoemotional overstrain, a non-
specific questionnaire for assessing the quality of

life (i.e., SF-36) was used. Based on the responses
of the athletes, the “psychological component of
health” (mental health) was determined, including
average scores on the mental health, role function-
ing due to the emotional state, social functioning,
and vitality scales.

After one WBAC course, an insignificant de-
crease in the psychological component of health ac-
cording to SF-36 was noted in two gymnasts. Em-
pirical 7 was in the zone of significance T,.,<T,
(0.01) (Table 7), which indicates an increase in
the psychological component of health in the qual-
ity of life questionnaire. At the same time, among
the athletes of the control group, no significant
change was found in the psychological component
of health during these 10 days, T, > T, (Table 7).
This confirms that the cryotherapy procedure had
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Table 8 / Tabnuua 8

Average values of the “psychological component of health” according to SF-36 at the beginning and the end of the train-
ing year in gymnasts of the experimental group who underwent courses of whole-body cryotherapy and gymnasts of

the control group

CpefHue 3HaYeHMs NOKA3aATeNUSN KNCUXONOTMYEeCKUIA KOMMNOHEHT 340p0Bba» No SF-36 B HayaNe M KoHuUe yyebHO-
TPEHWPOBOYHOTO roAa Yy rMMHACTOK 3KCNEePUMEHTaNbHOM Tpynnbl, MPOXOAMBLIMX KYpCbl 06LWel BO3AYLWHOW KpHo-

TEPannun U TMMHACTOK KOHTpOJ'IbHOl‘/'I rpynnbl

Group / Albumin binding reserve, % / T ! T T, /T, V4
I'pynma PesepB cBsi3piBaHus aibOyMHUHOB, % (ZR) (p<0.01)
examination 1 / examination 3 /
1-e oGcnenoBanme 3-e obcnenoBaHue
M (max—min) M (max—min)
Experimental / 73.7 (84-58) 77.0 (83-60) 31.5 55 <0.01
DKCTIepUMEHTAJIbHAS
n=22)
Control / 74.3 (84-61) 68.7 (80-55) 16 32 <0.01
KontponsHas
n=19)

a positive effect on the psychoemotional state of
the gymnasts.

The questionnaire survey, conducted at the end
of the academic and training years, showed that
the psychological component of health increased
significantly relative to the first survey in the ex-
perimental group but decreased in the control group
(Table 8).

Thus, the positive influence of WBAC on psy-
chological indicators of self-assessment of the qual-
ity of life, such as vitality, social functioning, influ-
ences of the emotional state on role functioning, and
assessment of mental health, has been established.
Moreover, a positive effect was established after
the first WBAC course.

CONCLUSIONS

The study results revealed that an increase in
stress resistance and a decrease in psychoemotion-
al stress during the WBAC procedure in gymnasts
manifested itself as an increase in the binding ca-
pacity of serum albumin, IRI stabilization, a de-
crease in the number of involuntary contractions of
the masticatory muscles at night, and an increase in
the “psychological component of health” according
to the SF-36.

In this regard, the use of WBAC can be recom-
mended for gymnasts in the preparatory and re-
covery periods of annual training cycle to increase
stress resistance and prevent psychoemotional over-
strain.

REFERENCES
1. A6pocumoBa J1.M., ApxaHrenbckas M.A., Aynnk W.B.,
n op. [letckas cnopTMBHas MeamumHa. PykoBoACTBO

NS Bpayen, 2-e n3g., nepepab. u gon. - M.: Meguuu-
Ha, 1991. - 560 c. [Abrosimova LI, Arhangel’skaja IA,
Aulik IV, et al. Detskaja sportivnaja medicina. Ruko-
vodstvo dlja vrachej, izd. 2, pererab. i dop. Moscow:
Meditsina, 1991. 560 p. (In Russ.)]

AHTOHOBaA M.H. [InarHoctnka 6pykcmnama: HoBble BO3-
MoxHocTu // lMapopoHTonorma. — 2006. - N2 4, -
C. 54-56. [Antonova IN. Bruxism diagnostic:
new resources. Parodontologiya. 2006;(4):54-56.
(In Russ.)]

Wcaes [.H. JeTckas MeaMLMHCKas NCUXONOMUA: NCUXO-
nornyeckas negmatpms. — Cl6: Peub, 2004. - 384 c.
[Isaev DN. Detskaja medicinskaja psihologija: psiho-
logicheskaja pediatrija. Saint Petersburg: Rech, 2004.
384 p. (In Russ.)]

MNcaes [O.H. IMoumoHanbHbi cTpecc. Mcuxocomatu-
Yyeckme M coMaTonCUXmMyeckme paccTpoOMCTBa Y AeTen:
MCUXOCOMaTUYECKME U COMATOMNCUXMYECKME PacCTPO-
crBa y aeteit. — CI16.: Peub, 2005. - 400 c. [Isaev DN.
Jemocional’nyj stress. Psihosomaticheskie i somatop-
sihicheskie rasstrojstva u detej: psihosomaticheskie
i somatopsihicheskie rasstrojstva u detej. Saint Pe-
tersburg: Rech, 2005. 400 p. (In Russ.)]

KysHeuos [.C., MBaxHeHko [.B., Ketosa E.C., Jo-
poxoB E.B. BnugHue TOTanbHOW KpuoTepanuu
Ha OMHAMWKY CEPAEYHOr0 pUTMa M apTepuanbHOro
[laB/ieHMa 340p0OBOro Yenoseka // 3p0poBbe M 06-
paszoBaHue B XXI| Beke. - 2017. - T. 19. - N2 2. -
C. 59-60. [Kuznetsov D, Ivakhnenko D, Ketova E,
Dorokhov E. Effect of total cryotherapy on the
dynamics of the heart rate and blood pressure
of a healthy person. The journal of scientific ar-
ticles health and education millennium. 2017;19(2):
59-60. (In Russ.)] https://doi.org/10.26787/ny-
dha-2226-7425-2017-19-2-59-60

@ Tlegmarp. 2021.T. 12. Boin. 2 / Pediatrician (St. Petersburg). 2021;12(2)

ISSN 2079-7850



ORIGINAL STUDIES / OPUTUHANBHBIE CTATbU

51

10.

11.

12.

Ky3bmuH [1.B., Bernos M.B., AHtoHoBa W.H., Ky3bmuHa E.I.
HouHoW BpyKCU3M Kak MapKep HapyLLUEHMSI MCUXONIOTU-
YeCcKow afanTaumm y CNOPTCMEHOB // YueHble 3anncku
yHuBepcuTeta uMm. M.0. lecradprta. - 2018. - N2 5. -
C. 368-372. [Kuzmin DV, Beglov MV, Antonova IN,
Kuzmina EG. Night bruxism as a marker of violations
of psychological adaptation for athletes. Uchenye za-
piski universiteta imeni PF. Lesgafta. 2018;(5):368-372.
(In Russ.)]

Jleeun M., Manbkesuy J1., Oanunosa JI. Kpuorte-
panus: CoCTosiHMe WM mepcnekTusbl // Hayka u uH-
HoBauuun. — 2018. - N2 4. - C. 72-75. [Levin M,
Malkevich L, Danilova L. Cryotherapy: current state
and prospects. Science and Innovation. 2018;(4):72-75.
(In Russ.)]

Mamanuyk W.MN. Tcuxonornmyeckas nomolb OeTSIM
M NOAPOCTKAM C COMaTMYecKMMM 3aboneBaHusmu //
MeomaTp. - 2014. - T. 5. - N2 1. - C. 107-118.
[Mamaychuk II. Psychological help for children and
adolescents with somatic diseases. Pediatrician (St. Pe-
tersburg). 2014;5(1):107-118 (In Russ.)] https://doi.
org/10.17816/PED51107-118

Hosuk A.A., MoHoBa T.A. PykoBoacTBO nmo umccnepo-
BaHMIO KayecTBa XM3HW B MeauumHe. — CM6.: Hesa, -
M.: Onma-lMpecc 3Be3gHbii Mup, 2002. [Novik AA,
lonova TI. Rukovodstvo po issledovaniju kachestva
zhizni v medicine. Saint Petersburg: Neva, Moscow:
Olma-Press Zvezdnyj mir Pulk., 2002. (In Russ.)]
Matent P® Ha wu306petenne RU2712915C1l/
03.02.2020.Bbton. N2 4. HnkntmHa B.B., PyoHmukuin BA.,
benokpeinosa M.®., u gp. Cnocob NporHo3MpoBaHms
pucka GOpMMPOBAHUS OpraHUYeCcKoro TPEBOXKHOIO pac-
cTpoicTea. [Patent RUS RU2712915C1/03.02.2020.
Byul. N2 4. Nikitina VB, Rudnickij VA, Belokrylova
MF, et al. Sposob prognozirovanija riska formiro-
vanija organicheskogo trevozhnogo rasstrojstva.
(In Russ.)]

Y36ekoB M.[. JHAOreHHasa MHTOKCUKALMSA U ee pob
B NaTOreHeTMYeCKMX MeXaHM3Max NCUXMYECKUX pac-
ctponcte // CoumanbHas M KAMHMYeCKass ncuxua-
Tpus.—2019.-T.29.-N2 4.~ C. 14-20. [Uzbekov MG.
Endogenous intoxication and its role in pathoge-
netic mechanisms of mental disorders. Social’naja
i klinicheskaja psihiatrija. 2019;29(4):14-20.
(In Russ.)]

Ypakosa T.1O., JlbiceHkoBa H.C. JHAOreHHas MHTOKCU-
Kauus M afanTalMOHHble BO3MOXHOCTM Y MaLMEHTOB
C OXXMpeHMeM // MexxayHapOoAHbIN XXYPHaN NPUKNaAHbIX
n dyHOaMeHTanbHbIX uccnenoBanuin. — 2009. - N2 5. -
C. 39-45. [Urakova Tlu, Lysenkova NS. Jendogennaja
intoksikacija i adaptacionnye vozmozhnosti u pacien-
tov s ozhireniem. Mezhdunarodnyj zhurnal priklad-
nyh i fundamental’nyh issledovanij. 2009;(5):39-45.
(In Russ.)] Oata obpawenuns: 11.03.2021. foctyn

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Mo  CCbIIKe:
view?id=149.
XaH M.A., TanbkoBckui E.M., Mpukync B.®., v ap. MNpume-
HeHue KpuoTepanuu B negmatpum // GusmotepanesT. -
2019. - N2 4. - C. 45-51. [Khan MA, Talkovsky EM,
Prikuls VF, et al. The use of cryotherapy in pediatrics.
Physiotherapist. 2019;(4):45-51 (In Russ.)]

de Lima Bach S, Moreira FP, Goettems ML, et al. Salivary
cortisol levels and biological rhythm in schoolchil-
dren with sleep bruxism. Sleep Med. 2019;54:48-52.
https://doi.org/10.1016/j.sleep.2018.09.031
Jaworska J, Rodziewicz-Flis E, Kortas J, et al. Short-Term
Resistance Training Supported by Whole-Body Cryo-
stimulation Induced a Decrease in Myostatin Concen-
tration and an Increase in Isokinetic Muscle Strength.
Int J Environ Res Public Health. 2020;17(15):5496.
https://doi.org/10.3390/ijerph17155496
Karakoulaki S, Tortopidis D, Andreadis D, Koidis P.
Relationship Between Sleep Bruxism and Stress
Determined by Saliva Biomarkers. Int J Prosthodont.
2015;28(5):467-474. https://doi.org/10.11607/ijp.
4296

Kellmann M, Bertollo M, Bosquet L, et al. Recovery
and Performance in Sport: Consensus Statement.
Int J Sports Physiol Perform. 2018;13(2):240-245.
https://doi.org/10.1123/ijspp.2017-0759

Kwiecien SY, McHugh MP, Howatson G. Don’t Lose
Your Cool With Cryotherapy: The Application of Phase
Change Material for Prolonged Cooling in Athletic Re-
covery and Beyond. Front Sports Act Living. 2020;2:118.
https://doi.org/10.3389/fspor.2020.00118

Kwiecien SY, O’Hara DJ, McHugh MP, Howatson G. Pro-
longed cooling with phase change material enhances
recovery and does not affect the subsequent repeat-
ed bout effect following exercise. Eur J Appl Physiol.
2020;120(2):413-423. https://doi.org/10.1007/
s00421-019-04285-5

Nasi M, Bianchini E, Lo Tartaro D, et al. Effects of
whole-body cryotherapy on the innate and adaptive
immune response in cyclists and runners. Immunol
Res. 2020;68(6):422-435. https://doi.org/10.1007/
s12026-020-09165-1

Oliveira MT, Bittencourt ST, Marcon K, et al. Sleep
bruxism and anxiety level in children. Braz Oral
Res. 2015;29(1):24. https://doi.org/10.1590/1807-
3107BOR-2015.vol29.0024

Rymaszewska J, Lion KM, Pawlik-Sobecka L, et al.
Efficacy of the Whole-Body Cryotherapy as Add-on
Therapy to Pharmacological Treatment of Depres-
sion. Randomized Controlled Trial Front Psychiatry.
2020;9(11):522. https://doi.org/10.3389/fpsyt.2020.
00522

Saczuk K, Lapinska B, Wilmont P, et al. Relationship
between Sleep Bruxism, Perceived Stress, and Coping

https://applied-research.ru/ru/article/

@ [Negmatp. 2021.T. 12. Boin. 2 / Pediatrician (St. Petersburg). 2021;12(2)

elSSN 2587-6252



52

ORIGINAL STUDIES / OPUTUHANDBHBIE CTATbU

Strategies. IntJ Environ Res Public Health.2019;16(17):3193.
https://doi.org/10.3390/ijerph16173193

24. Stanek A, Romuk E, Wielkoszynski T, et al. Decreased
lipid profile and oxidative stress in healthy subjects

¢ Information about the authors

who underwent whole-body cryotherapy in closed
cryochamber with subsequent kinesiotherapy. Oxid
Med Cell Longev. 2019;2019:7524878. https://doi.
org/10.1155/2019/7524878

¢ lHpopmauns 06 aBTopax

Vladimir S. Vasilenko — MD, PhD, Dr. Sci. (Med.), Professor,
Head, Department of Hospital Therapy with Endocrinology
Course. St. Petersburg State Pediatric Medical University
Ministry of Health of the Russian Federation, Saint Peters-
burg, Russia. E-mail: vasilenkovladi@yandex.ru.

Nazar D. Mamiev — Assistant Professor, Department of Hospi-
tal Therapy with Endocrinology Course. St. Petersburg State
Pediatric Medical University of the Ministry of Health of the
Russian Federation, Saint Petersburg, Russia. E-mail: nazarma-
miev1986@yandex.ru.

Yuliya B. Semenova — MD, PhD, Associate Professor,
Department of Hospital Therapy with Endocrinology Course.
St. Petersburg State Pediatric Medical University Ministry

of Health of the Russian Federation, Saint Petersburg, Russia.
E-mail: ulasema@rambler.ru.

Ekaterina B. Karpovskaya — MD, PhD, Associate Professor,
Department of Hospital Therapy with Endocrinology Course.
St. Petersburg State Pediatric Medical University Ministry

of Health of the Russian Federation, Saint Petersburg, Russia.
E-mail: karpovskaya@yandex.ru.

Bnadumup CmaHucnasosuy BacuneHko — p-p mepn. Hayk,
npodeccop, 3aBeayoLwmnin Kadenpo rocnuTanbHOM Tepanum
n 3HpokpuHonorun. ®rbOY BO «CaHkT-lMeTepbyprckuii rocy-
[APCTBEHHbIV NeguaTpudecknii MeSULMHCKUIA YHUBEPCUTET»
MwuH3gpasa Poccun, CankT-lMetepbypr, Poccus.

E-mail: vasilenkovladi@yandex.ru.

Hasap [brxymanasaposuy Mamues — accuCTeHT, Kadeapa
rocnuTanbHoOM Tepanuu u sHaokpuHonorun. @re0Y BO «CaHkT-
MeTepbyprckuii rocynapCTBEHHbIM NeLUATPUYECKUIA MeanLUH-
CKMI yHuBepcuTeT» MuHsapasa Poccuu, CaHkT-Tetepbypr,
Poccus. E-mail: nazarmamiev1986@yandex.ru.

fOnus bopucosHa CeMeH08a — KaHA. MeL. HAyK, AOLEHT Kadeapsl
rocnuTanbHoOW Tepanuu u 3HaokpuHonorun. Are0Y BO «CaHkT-
MeTepbyprckuii rocyLapCTBEHHbIN NeaUaTpUYecKnin Megm-
LUMHCKMI yHMBepcuTeT» Mun3sgpaBa Poccum, CaHkT-TeTepbypr,
Poccus. E-mail: ulasema@rambler.ru.

ExkamepuHa bopucosHa Kapnosckas — KaHf. Mea, HayK, AOLEHT
Kadenpbl rocnuTanbHOM Tepanuu 1 3HAoKpuHonorun. re0Y BO
«CaHkT-leTepbyprckuii rocynapCTBEHHbIN NeAUaTpUIECKUin Me-
OMUMHCKMIA yHUBepcuTeT» MuH3gpasa Poccum, CaHkT-MNetepbypr,
Poccus. E-mail: karpovskaya@yandex.ru.

@ Tlegmarp. 2021.T. 12. Boin. 2 / Pediatrician (St. Petersburg). 2021;12(2)

ISSN 2079-7850



