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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIyKeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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ADAPTIVE CHANGES OF THE HEMODYNAMICS PARAMETERS
IN ATHLETES TRAINING TO DEVELOP STABILITY

'Koziy T., *Topcii M.

!Kherson State University; *South Ukrainian National Pedagogical University named after K.D. Ushinsky, Odessa, Ukraine

The work is a fragment of research work “Restoration of health
of people of different age groups by physical therapy and applica-
tion of the newest technologies of healing”, the state registration
number 01170001766 and “Adaptation of children and youth to
educational and physical activity (boys 17-22 years old)”, state
registration number 0114U007158.

The importance of studying the adaptive changes in the body of
athletes under the influence of physical activity can not be overesti-
mated, since, on the one hand, the level of adaptation determines the
sporting result, and on the other — the state of health of the athlete. In
accordance with the generally accepted concept of P. M. Baevsky, the
cardiovascular system (CS) is an indicator of the adaptive capacity
of aholistic organism, so blood circulation indicators are considered
to be essential in evaluating the athlete>s health [10, 15]. The high
level of functional ability of the cardiovascular system characterizes
the high level of physical health and physical performance of the
body, since blood circulation plays an important role in meeting the
increased metabolic rate caused by intense muscular activity [18].

76

Monitoring for hemodynamic parameters is of particular
importance for adolescent athletes, since the puberty period is
characterized by the heterochronous physical development, which
consists in the accelerated development of the musculoskeletal
system and lagging maturation of the circulatory system [8,16].
Systematic inadequate exercise in the exercise can lead to over-
exertion of the circulatory system and manifest fatal arrhythmias,
which sometimes lead to the sudden death of athletes and sports-
men, especially adolescence, or heart failure in the distant period
after the end of exercise [19,21,23]. Consequently, hemodynamic
control in athletes and sportsmen of different age and sex groups
is very important in the planning, organization and correction of
the training process.

The purpose of the study was to identify adaptive changes in
the parameters of systemic hemodynamics of adolescent athletes
who train on the development of endurance during one calendar
year. To achieve the goal, the following tasks are set: 1) to allocate
athletes to groups by age, gender, grade and somatotype; 2) to
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calculate and estimate the indicators of adaptive capacity and to
determine the level of cardiovascular performance by Ruffie’s
breakdown in each group of athletes; 3) to investigate the type
of hemodynamic reaction of athletes with different discharges on
the aerobic load of the test by Leutunov.

Material and methods. The examination of athletes was held
in March-April 2015-2016 during scheduled medical examina-
tions based on the Kherson Regional Center for Health and Sport
Medicine. The study was attended by 29 athletes of adolescence
who were engaged in sections on sport orienteering and athlet-
ics based on Children’s and Youth Sports School and at general
education schools of Kherson and Kherson region. All athletes
were grouped by age, gender, and qualification. The first age
group included 12 persons 11-12 years old, in the second group
were adolescents aged 13—14 years in the number of 6 people, and
in the third group — 11 people 1516 years old. By sex, athletes
distributed almost equally — 15 girls and 14 boys. According
to the level of sports qualification three groups were received:
athletes from the 3rd and 2nd youth grades (8 persons); athletes
from the 1st youth and 2nd adult disciples (16 people); athletes
with 1 adult level (5 people).

In order to achieve this goal and to perform the tasks, the data
of the anthropometric measurements and their annual dynamics,
namely, mass, body length, standing chest, chest circumference
(CC), were analyzed first of all. The obtained data allowed cal-
culating the strength index of the body structure (Pine’s index)
of athletes by the following formula [13]:

PI=H(W+OGKY),

where PI — Pine’s index; H — the length of the body standing
(cm); W —body weight (kg); OGKv — circumference of the chest
in the exhalation phase (cm).

Criteria for evaluating Pine’s index: < 10.9 — very solid body
structure; 11.0-15.9 — solid body structure; 16.0-20.9 —harmonic
body structure; 21.0-25.9 — average body structure; 26.0-30.9 —
weak body structure; > 31 — very weak body structure. The Pine’s
index value > 30 was evaluated as asthenic type of the body
structure, from 10 to 30, normostenic, and < 10 — hypersthenic.

After evaluating the physical development of all athletes,
they were divided into groups according to their types of body
structures, and for each group separately, the level of functional
state of the cardiovascular system according to the indicator of
adaptive potential (AP) and by means of functional tests with me-
tered physical activity were determined for each group separately.

Adaptation potential was calculated according to the following
formula [3,12,20]:

AP=0,011xHR+0,014xSBP+0,008xDBP+0,009xM-
0,009xP+0,014xB-0,273,

where HR is the heart rate (beats / min); B — age (full years);
SBP and DBP - systolic and diastolic blood pressure (mm Hg);
M — body weight (kg); P — the length of the body standing (cm).

Attributing athletes to one or another class of functional states

was performed on the following scale of adaptive potential values
(in balls): < 2.60 — satisfactory adaptation; 2.60-3.09 — voltage
of adaptation mechanisms; 3.10-3.59 — poor adaptation; > 3.60
— breakdown of adaptation.

The assessment of the cardiovascular performance of athletes
was carried out with the help of Ruffie’s test, which consisted of
performing metered physical activity. At first, the patient, who
was in the position lying on the back, was determined by heart
rate in a state of rest for 15 s. Then he performed 30 sit-ups for
45 seconds. Immediately after the completion of the load, the
test subject lay down, and he recalculated the heart rate for the
first and last 15 with the 1 st minute of the recovery period. The
results of the loading test were evaluated according to the Ruffie’s
index (RI), which was calculated according to the formula [5]:

RI=[4%(P +P,+P,)-200]/10,

where P| — heart rate for 15 s in the state of functional rest;
P, — heart rate for the first 15 s after loading; P, — heart rate for
the last 15 with 1 st minute of recovery.

The Ruffie’s index score was measured by the index (condi-
tional units): 0.1-3.0 — good working capacity; 3.1-6.0 —average
working capacity; 6.1-9.0 — satisfactory performance; 9.1-15.0
— unsatisfactory working capacity.

To determine the type of hemodynamic response in athletes, a
test of Letunov with an endurance load (2-minute run in place) was
used. Athlete after 2—3 minutes of rest was determined pulse and
arterial pressure in sitting position. Then the subject performed
the work on «endurancey, after which he was sitting in position
for the first 5 minutes. The recovery was measured by heart rate
and blood pressure in the following order: for the first 10 sec, the
heart rate was determined, and the blood pressure was measured
over the next 50 sec at each minute of recovery [2,13].

Depending on the direction and degree of severity of changes
in the values of heart rate and BP, distinguish 5 types of reac-
tion of the cardiovascular system to the load [1]: normontonic,
hypertonic, hypotonic, dystonic, stepwise. In the norm, after
exercise stress, systolic blood pressure (SBP) rises by 40—60 mm
Hg, diastolic blood pressure (DBP) decreases by 20—40 mm Hg,
pulse pressure (PP) increases by 100-120 %, heart rate increases
by 100-120 %. Restitution is evaluated as satisfactory, if the heart
rate and blood pressure return to the baseline at the last minute
of recovery; as good — 1 minute before the end of the recovery
period, as excellent — 2 minutes before the end of recovery.

The obtained research material was processed by means of
parametric statistics using the Excel 2007 computer program. The
following indices were calculated: M — average mathematical,
+ m — error of the average mathematical. The reliability of the
differences between the dynamic indicators was determined by
the Student’s t-distribution for the related samples.

Results and their discussion. The nature of the changes in
the Piney index (PI) for athletes engaged in athletics and sports
orienteering is shown in Table 1.

Table 1. Dynamics of the Peine Index indexes (units of units) of athletes-orienteers and athletes during one calendaryear (M+m)

Indexes

Durability of body type 2015 2016 ¢ P
Very strong body type (< 10,9) (n=3) 5,7+0.,4 5,240,5 0,8 >0,05
Strong body type (11,0-15,9) (n=4) 14,3+0,5 13,5+0,6 2,5 >0,05
Harmonious body type (16,0-20,9) (n=5) 20,3+0,5 18,7+1,8 0,7 >0,05
Middle durability body type (21,0-25,9) (n=3) 23,3+1,5 20,3+1,1 2,1 >0,05
Weak durability body type (26,0-30,9) (n=6) 28,7+0,4 23,9+1,7 5,6 <0,05
Very weak durability body type (> 31) (n=8) 36,6+1,7 34,940,8 1,5 >0,05
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It was shown that 3 very strong physical developments (PD)
had 3 teenagers, whose Piney index did not significantly change
during the year. A solid body structure was observed in 4 athletes,
whose PI has decreased significantly for the year. A harmonious
physical development was detected in 5 adolescents. The average
level of physical developments was determined only in 3 people,
who showed an annual dynamics in the direction of harmoniza-
tion of the body. The weakness of the physical developments
is established in 6 adolescents, but a significant decrease in the
Piney index shows the transformation of their physical develop-
ments to an average level. A very weak physical development was
observed in 8 athletes, whose Piney index also declined in a year,
although unreliable. In general, the indicators of the Piney index
of surveyed athletes revealed a tendency to decrease during the
year, indicating the harmonizing effect of aerobic stress on the
physical developments.

By the values of the Pine’s index, the somatotypes of athletes
(Fig. 1) were determined, among which the normosthenic type
of body structure (18 persons — 62 %) predominated, 3 athletes
(10 %) had a hypersensical body structure, and 8 persons (28 %)
were asthenics. During the year, this distribution has not changed.

H normosthenics
asthenics

m hypersthenics

Fig. 1. Distribution of athletes-orienteers and athletes accord-
ing to their somatotypes

The predominance of asthenics and normostenics among in-
vestigated athletes can be explained by the fact that these types
of body structures determine the aerobic type of energy supply
for athletes-orienteers and athletes [11].

At the next stage of the study, indicators of the adaptive capacity
of the circulatory system for each group of athletes are calculated,
depending on their age, sex, athletic qualification and type of
body structure (Table 2).
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It was shown that the average adaptive potential of all the exam-
ined adolescents, who are trained for the development of acrobic
endurance and the average performance of the adaptive potential
of athletes of certain groups, corresponded to a satisfactory level,
which indicates the sufficient and high functional capabilities of
their body. Among athletes of all ages, the qualitative higher score
of the adaptive potential was at its lowest value by adolescents
aged 15-16 years. At the same time, the adaptive potential did not
find links with the sex and the level of qualification of athletes, as
indicated by the absence of a difference between the performance
of boys and girls and between athletes of different levels. Among
persons with different somatotypes, adaptive potential was higher
in the normosthenic group. In addition, the adaptive potential of
13—14 year old athletes and people with asthenic body building
showed a tendency to improve, as evidenced by a slight decrease in
the value of the indicator during the year. In the rest of the athletes,
the adaptive potential rate in the year deteriorated qualitatively,
that is, the value of the adaptive potential was slightly higher, but
the dynamic difference in average figures was not statistically sig-
nificant. The most pronounced increase in the size of the adaptive
potential and, consequently, it’s more severe deterioration during
the year was observed in the hypertensives, indicating a tendency
to the possible strain of adaptation mechanisms.

The obtained results are consistent with the data of the litera-
ture [4,14], which testify to the presence of a reliable connection
between the somatotype and the state of the circulatory apparatus
and indicate a tendency to reduce the adaptive capacity of the
cardiovascular system in individuals with a hypersensitive so-
matotype. The manifestation of the tendency to decrease the level
of adaptive potential during the year, albeit unreliable, may be due
to the simultaneous increase in total body size and the formation
of the circulatory system of adolescents whose maturation does
not have time to increase body mass [16].

Next, the results of the functional test of Ruffie’s (Table 3) were
analyzed, which examined the performance of the heart muscle of
athletes, which is the leading indicator of the functional state of
the organism as a whole and the adaptation of the cardiovascular
system to physical activity. It was established that the cardiac
performance of all surveyed athletes corresponded to a satisfactory
level, but after one year improved to the average level, as indicated
by a significant decrease in the average index of the Ruffie’s index.
It was also shown that, among different-age athletes, a higher
level of cardiovascular performance was reported by adolescents

Table 2. Indicator dynamics (M + m) of adaptive potential of athletes-orienteers and athletes during one calendar year

Groups Indexes 2015 2016 Dynamics t

All sportsmen (n=29) 1,6+0,1 1,7+0,1 +0,1 1,8
11-12 years old (n=12) 1,6+0,1 1,8+0,2 +0,2 1,7
13—14 years old (n=6) 1,7+0,1 1,6+0,1 -0,1 0,7
15-16 years old (n=11) 1,5+0,2 1,7+0,1 +0,2 0,7
Girls (n=15) 1,6+0,1 1,7£0,1 +0,1 1,2
Boys (n=14) 1,6+0,1 1,7+0,1 +0,1 1,6
I i IT youth grades (n=8) 1,6+0,1 1,7+0,1 +0,1 1,2
I youth and II adult grades (n=16) 1,6+0,1 1,7+0,1 +0,1 0,3
I adult grade (n=5) 1,6+0,1 1,7+0,0 +0,1 0,8
Normosthenics (n=18) 1,5+0,1 1,7+0,1 +0,2 1,9
Asthenics (n=8) 1,7+0,1 1,6+0,1 -0,1 0,4
Hypersthenics (n=3) 1,7+0,1 2,0+0.4 +0,3 1,1

p>0,05
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Table 3. Indicator dynamics (M+m) of the Rufi index (units of units) of athletes-orienteers and athletes during one calendar year

Groups Indexes 2016 Dynamics t p
All sportsmen (n=29) 6,6+0,2 5,7+0,3 -0,9 3,8 <0,05
11-12 years old (n=12) 7,7+0,7 6,8+0,8 -0,9 1.4 >0,05
1314 years old (n=6) 6,1+0,4 5,6+0,3 -0,5 2,5 >0,05
15-16 years old (n=11) 6,0+0,3 4,9+0,7 -1,1 3,7 <0,05
Girls (n=15) 6,8+0,5 5,9+0,4 -0,9 2,1 >0,05
Boys (n=14) 6,6+0,7 5,7+0,5 -0,9 1,9 >0,05
I i IT youth grades (n=8) 7,3+0,5 5,8+0,1 -1,5 3,3 <0,05
I youth and II adult grades (n=16) 6,4+0,3 5,7+0,3 -0,7 2,7 <0,05
I adult grade (n=5) 5,2+0,5 4,2+0,8 -1,0 1,5 >0,05
Normosthenics (n=18) 5,7+0,5 4,7+0,4 -1,0 3,2 <0,05
Asthenics (n=8) 7,3+0,8 6,5+0,6 -0,8 0,9 >0,05
Hypersthenics (n=3) 7,1+0,8 6,6+0,7 -0,5 0,7 >0,05

aged 15-16, with a Ruffie’s index of which corresponded to an
average level and significantly decreased that is, improved during
the year. Indicators of Ruffie’s index in adolescents aged 11-12
and 13-14 corresponded to a satisfactory level of cardiovascular
performance, but during the year in a group of 11-12 year old
athletes, these indicators did not go up to a qualitatively higher
level, although there was some decrease in them, in contrast to
older people’s Ruffie’s index, in which the index of functional
capacity of the heart during the year decreased and became con-
sistent with the average level.

The obtained results can be explained by the morphological and
functional immaturity of the cardiovascular system, as well as the
incomplete formation of regulatory mechanisms for adaptation
of the heart and blood vessels in adolescents 11-14 years, as also
indicated by a number of authors [17,22,24], which indicate that
the parameters of systemic hemodynamics that provide muscle
work, are quantitatively smaller in athletes of younger adolescents
than in older adolescents. Therefore, the circulatory system of
11-14-year-old athletes responds to the load less economically,
thereby causing lower adaptive capabilities of their cardiovascular
system than at the age of 15-16 years.

There was no significant difference between the average indica-
tors of the Ruffie’s index of different-sex athletes and their annual
dynamics. The efficiency of the heart corresponded to a satisfactory
level, both for girls and for boys, and improved over the course of
the year to an average level. The Ruffie’s index of athletes of dif-
ferent qualifications was qualitatively higher in the group of people
with the first adult grade, but after a year athletes of lower grades
also significantly improved their result of performing a sample with
metered physical activity to the average level of cardiovascular
performance. Among people with different types of body building,
the highest level of cardiovascular function was found in the normos-
thenic group, which corresponded to the average level of Ruffie’s
index and during the year it significantly decreased, that is, it became
qualitatively higher. Athletes with asthenic and hypersensitive type
of body building had a satisfactory level of myocardial performance.
In addition, the decrease in their Ruffie’s index indicators during the
year did not show a true dynamics.

Consequently, the more senior, more qualified and harmoni-
ously compiled were athletes, the lower the value of the index of
Ruffie’s index, which indicates a higher functional ability of their
myocardium to withstand short-term intense stress. At the same
time, the sharpest intergroup difference in the indicators of Ruffie’s
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index was detected among athletes of different discharges, which
may be due to a stronger relationship of cardiac performance with
the level of qualification and special training of athletes trained
in the development of endurance.

To test the assumption that the level of adaptation possibilities
of cardiovascular system of athletes was determined by the level
of their qualification, the results of the test of Letutov (endurance
stage — 2-minute running on site) were analyzed separately for the
categories of persons having different sports discharges (Fig. 2).

adult Fportsmenwho have

A
L

35« I/ 7

®mSBP of calmness (mm Hg)
ODedine of DBP (%)
ETime of renewal (s)

MCS of calmness (beats per 10 s)  BIncrease of CS (%)
Olncrease of SBP (24} WDBP of calmness (mm Hg)
WPP of calmness (mm Hg) OlIncrease of PP (%)

Fig. 2. Hemodynamic indices of athletes-orienteers and athletes
of different qualifications during the trial of Letunov

While comparing the hemodynamic indices of athletes of dif-
ferent skill levels during the trial of Letutun, it was established
that the heart rate index of all examined athletes in the state of
functional rest corresponded to the median age, but the lowest
heart rate was found in athletes and adult grade, which indicates
a more pronounced long-term adaptation of the cardiovascular
system in the group more skilled athletes. During the year, this
indicator has shifted towards a decrease in all 11-16 year-old
athletes. The heart rate of athletes in the first minute of the recov-
ery period moderately increased, but athletes from the 3rd and
1st grade youths had the highest pulse rate. A year later, athletes
experienced an increase in heart rate after dosage loading, but the
more skilled athletes, on the contrary, have increased, indicating
a greater rate of deployment of their urgent adaptive reactions of
the cardiovascular system.
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Medium-group indices of the systolic blood pressure rest of all
11-16-year-old athletes fitted in the age range, but at the lower
limit the systolic blood pressure was attended by athletes with 1
youth and 2nd adult grades, and at the upper limit of the norm —
systolic blood pressure of athletes and adult category. During the
year, this hemodynamic rate increased slightly with more skilled
athletes, while for persons with the 3rd and 2nd youth grades,
the systolic blood pressure remained unchanged. Immediately
after the endurance exercise, the systolic blood pressure were
moderate and almost uniform (in absolute terms, by about 10
mm Hg) increased in all investigated athletes, but in percentage
terms this gain was somewhat lower for athletes and adults. The
annual dynamics of the growth rate of the systolic blood pres-
sure (%) immediately after the completion of the sample was
multi-directional, namely, there was no change in athletes of the
third and the second youth categories, athletes with an I and adult
grades, the growth rate of sistolic blood pressure increased some-
what, while athletes and youth and II adults discharges increase
sistolic blood pressure, on the contrary, declined.

The relatively small growth rates of systolic blood pressure
and heart rate are explained by the fact that the proposed aerobic
endurance load in this study was habitual for athletes-orienteers
and athletes and therefore did not cause a more pronounced urgent
adaptive response.

Diastolic blood pressure rest in athletes of 11-16 years cor-
responded to normal age and during the year it did not change at
all with people from III and II youth grades, in contrast to more
qualified athletes, where this indicator slightly increased during
the year. Immediately after loading, GAT adequately decreased
by 10 mm Hg in all investigated athletes, but according to the
relative indicator, the most significant changes were registered in
the group of persons having both youthful and second adult grades.
During the year, the rate of reaction of diastolic blood pressure
in % of load revealed some negative dynamics in the persons of
the higher sports levels, in the group of less skilled athletes, this
indicator was stable.

Pulse pressure athletes in a state of rest were within the limits of
normative indicators, but more distinct difference between systolic
blood pressure and diastolic blood pressure had more qualified
athletes. In addition, in these adolescents, there was a tendency
to increase the resting distance during the year, while those who
had the 3rd and 2nd youth grades did not change this indicator.
At the first minute of recovery, pulse pressure showed moderate
increases in all 11-16 year-old athletes, but the most pronounced
changes were observed in less skilled athletes. In this group, the
rate of growth of pulse pressure during the year has not changed,
and in the rest of the adolescents, this figure has decreased, with
a more pronounced negative dynamics in individuals who had
and adult sports rank.

Indicators for the recovery of hemodynamic parameters in all
investigated athletes were evaluated as «excellent», but the fastest
recovery of heart rate and blood pressure was recorded at athletes
and adult category. That is, it can be assumed that the level of
adaptation of cardiovascular system to aerobic load in athletes in
this group is higher than that of athletes of lower levels, due to
different levels of their special trenirovannosti. This assumption
is confirmed by the rate of recovery of pulse and blood pressure
after such a load, executed in a year, namely, in people of higher
discharges, time indicators significantly decreased, in contrast to
the restitution of less skilled athletes, which remained stable and
significantly more during the year.

Consequently, the revealed character of hemodynamic changes
in orienteering athletes and sportsmen in response to the metered
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physical load corresponded to the normotonic type of reaction of
the cardiovascular system. The analyzed results of the test with
endurance stress are consistent with the data of literature [1,6,9],
which shows that in normal exercise, the cardiovascular system
reacts with an increase in heart rate and systolic blood pressure
due to an increase in the strength of cardiac contractions, and a
decrease in diastolic blood pressure, since decreases peripheral
resistance arterioles, which provides an increase in the amount
of blood to working muscles. Correspondingly, pulse pressure
is increased. All indicators return to the rest level in the normal
range of 3—5 minutes. Moreover, the higher the adaptance of the
athlete to a certain load, the faster the heart rate and blood pres-
sure are restored [7].

Conclusions.

1. Athletes-orienteers and athletes had a satisfactory level of
adaptive potential of the blood circulation system, indicating that
they had sufficient and high functional capabilities of their body,
but the hypersteins showed a tendency towards the stress of the
mechanisms of adaptation of the cardiovascular system.

2. The efficiency of the heart according to the Ruffie’s index
in the surveyed athletes corresponded to satisfactory and average
levels and was higher in older, more skilled and harmoniously
drawn athletes, indicating a higher ability of their cardiac muscle
to withstand short-term loads of high intensity.

3. All investigated athletes found the normotonic type of
cardiovascular system reaction on the dosage stress tolerance,
as evidenced by unidirectional changes in heart rate and systolic
blood pressure in the direction of their moderate increase, and an
adequate reduction in the level of diastolic blood pressure during
the recovery. That is, the adaptation of their circulatory system to
loads was carried out by increasing pulse pressure with moderate
increase in heart rate. Complete recovery of hemodynamic param-
eters occurred within 1-2 minutes after the completion of the test.

Prospects for further research may be related to the definition
of adaptive responses from other visceral systems to athletes of
strength and aerobic orientation.
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SUMMARY

ADAPTIVE CHANGES OF THE HEMODYNAMICS PA-
RAMETERS IN ATHLETES TRAINING TO DEVELOP
STABILITY

'Koziy T., *Topcii M.

!Kherson State University, *South Ukrainian National Pedagogi-
cal University named after K.D. Ushinsky, Odessa, Ukraine

The purpose of the study was to identify adaptive changes in
the parameters of systemic hemodynamics of adolescent athletes
which train to development of stability during one year. All ath-
letes were divided into groups by age, sex, sports qualification and
body type. For each group of athletes the indices of the adapta-
tion potential were calculated and the level of cardiac efficiency
by the Ruthier index and the type of hemodynamic response to
aerobic load by Letunov test were determined. All the examined
athletes had a satisfactory level of the adaptive potential of the
circulatory system, but athletes from the hypersthenic type of
constitution had large indicators of the adaptive potential, which
indicated a tendency to strain adaptation mechanisms. Index
indicators Ruthier corresponded to the average and satisfactory
levels of efficiency of the heart of athletes. More senior and quali-
fied athletes had a higher level of functional performance of the
myocardium. In addition, all athletes have identified a normotonic
type of hemodynamic response to aerobic exercise, as evidenced
by a moderate increase in the heart rate and systolic blood pres-
sure and an adequate decrease in diastolic pressure immediately
after the performance of the functional test. Complete recovery
of hemodynamics occurred during the first two minutes of the
restitution period.

The revealed adaptive changes in parameters of hemodynamics
of'the athletes in conditions of functional rest and under the influ-
ence of dosed physical activity indicate a high level of functional
capabilities of their organism.

Keywords: adaptive changes, parameters of hemodynamics,
athletes, endurance.

PE3IOME

AJAIITAOMOHHBIE U3MEHEHHUSI TIAPAMETPOB
IF'EMOJAUHAMMUKU CIIOPTCMEHOB, KOTOPBIE TPE-
HUPYIOTCsI HA PABBUTHE BIHOCJIMBOCTH

"Ko3smii T.I1., 2Tomumii M.C.

! Xepconckuii 2ocyoapemeennviil ynusepcumem, “Locyoapcmeen-
Hoe yupedcoenue « FOxcnoykpaunckull HayuoHanb bl nedazou-
yeckuil ynusepcumem um. K. JI. Yuwunckoeoy, Odecca, Ykpauna

Lesnbro vecnenoBaHys SBUIIOCH ONPEEICHUE a1alTallIOHHBIX
U3MEHEHUH MTapaMeTpOB CUCTEMHON reMOAMHAMUKU CIIOPTCME-
HOB TOIPOCTKOBOT'O BO3pacTa, KOTOPbIC TPEHUPYIOTCS HA pa3BU-
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THEC BBIHOCJIMBOCTHU B TCUCHHUE OJJHOIO roja. CHOpTCMeHbI OBLTH
pa3zeieHbl Ha TPYIIIBI C YYETOM BO3pAcTa, MoJia, CHOPTUBHOIL
KBAIN(HUKALUY U TUINA TEJIOCIOKeHUs. [ KakI0H TpyIIsl
CIIOPTCMEHOB PAaCCUMTAHbI [10KA3aTENN aJalTallHOHHOTO I10-
TEHIIMAJIA U OIIPEe/IeIICH yPOBEHb PabOTOCIIOCOOHOCTH CEPALIA IO
uHekcy Pydbe 1 Tun reMouHaMI4YecKoi peakiuy Ha a9po0Hy0
Harpy3ky 1o npob6e Jlerynosa. Bee oOciieioBanHble ciopTeMe-
HbI UMCJIN yﬂOBHeTBOpHTCJ’IbeIﬁ YPOBEHb aJallTallUOHHOI'O
MOTCHIMAIA CUCTEMbl KPOBOOOPAILCHHS, OJHAKO CIIOPTCMEHbI
C TMIEPCTEHUYECKHUM TUIIOM TECIIOCIIOKEHUS UMEJIM BBICOKHE
TMOKa3aTellM aJalTalHiOHHOTO IOTEHIUANa, YTO YKa3blBaeT Ha
TCHACHUHWIO K HAIPSAKECHUIO MEXaHHU3MOB aJallTaluu. TTokaszatenu
uHaekca Pydbe COOTBETCTBOBAIM CPEIHEMY M YHOBIECTBOPH-
TEIBHOMY YPOBHSM PabOTOCIIOCOOHOCTH Cep/ilia CIIOPTCMEHOB.
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Crapine n KBaIu(pUIUPOBAHHBIC CHOPTCMEHBI UMeNnH Ooiee
BBICOKHH ypOBEHb (DYHKLIMOHAJIBHOW MPOU3BOAUTENBHOCTU
MHOKapaa. Bce criopTcMeHbl BbISIBUIIM HOPMOTOHUYECKUH THIT
reMOJMHAMUYECKON PeaKkiuu Ha a’3poOHYI0 HAarpysKy, O 4em
CBHJIETEIIBCTBYET YMEPEHHOE YBEINUEHNE YACTOThI CEPACUHBIX
COKpAaIIeHUH U CHCTOINYECKOTO apTepHallbHOTO JaBJIEHUS H
a/IeKBaTHOE CHUKEHUE INACTOIMYECKOTO AaBJIECHNUS Cpasy Moce
BBINOJIHEHU (PyHKIIMOHAIBHOIT IpoObL. [TosiHOE BoccTaHOBIICHIE
reMOJIMHAMUKHU TIPOMCXOANIIO B TEUEHHE MEPBBIX JBYX MHHYT
nepuoza pectutyuu. Takum 06pa3oM, BEISBICHHBIE a/laNlTal-
OHHbIE U3MEHEHHs TapaMeTPOB réeMOMHAMUKH CIIOPTCMEHOB B
yCIOBUAX (DYHKIMOHAIBHOTO MOKOS M IIOJ BIMSHUEM JIO3UPO-
BaHHOW (pU3NYECKON HArPy3KH YKa3bIBAIOT HA BBICOKUI yPOBEHb
(YHKIMOHAIBHBIX BO3MOXKHOCTEH MX OpraHU3Ma.
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VISUAL PROCESSING IN GEORGIAN CHILDREN WITH NEURODEVELOPMENTAL DISORDERS
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Neurodevelopmental disorders are disabilities that are asso-
ciated with the functioning of the brain and cause impairment
in learning, language, or behavior areas. Neurodevelopmental
disorders in children include attention-deficit/hyperactivity dis-
order (ADHD), autism, learning disabilities, mental retardation,
impairments in vision and hearing etc. Among these conditions,
ADHD and learning disabilities had the greatest prevalence [12].
The incidence of ADHD among the school age children is about
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6-10% and persists into adulthood in about 30-50% of cases [11].
The prevalence of specific learning disorders across the academic
domains of reading, writing and mathematics is 5%-15% among
school age children across different languages and cultures (DSM
V, The Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (DSM-5); the 2013 update to the American Psychi-
atric Association’s (APA) classification and diagnostic tool). The
exact statistics for those conditions in Georgian population is not



