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Presently the studying in a higher education establish-
ment is considered by physiologists and clinicians as a
psychoemotional stress, which can lead to the activation
of the sympathetic adrenal system and to the disintegration
of intersystem relations in many cases, which provide the
body’s adaptation to damaging stress factors activation
[4,5].

Emotional and stress conditions of the students are common
etiologic factor of occurrence of a large group of many
visceral systems neurogenic diseases. This ensures the
necessity of studying the body’s ability to counteract the
negative effects of stress. Any stress to our body is a state
of disturbed homeostasis and stressors are the factors that
cause this violation [1,2].

The body’s response to a stress is a stress reaction, i.c., an
adaptive process, which is aimed at the homeostasis resto-
ration and preservation of normal life in such conditions.
It reveals itself through the complex of behavioral and
physiological changes: the mobilization of the circulatory
system functions, respiration, energy metabolism, immune
system, i.¢., those systems which are responsible for adap-
tation [3]. All of the above mentioned make it necessary
to study intersystem relationships that are the basis for the
development of the body’s resistance to the effects of stress
factors, i.c., an adaptation syndrome.

To study the intersystem relationships in medical students
of 1-3 courses of Kharkiv National Medical University
(KhNMU) and their importance in the development of
non-specific resistance to emotional stress tension. The con-
ducted study was as part of research project «Determination
of individually typological features of human adaptation
to the intellectual and physical activities» of the Physiol-
ogy Department of KhNMU (state registration number
01150000239, timeline for compliance 2015-2017).

Material and methods. The objects of studying were the
female students of 1-3 courses. The study was conducted
in the conditions of the educational process that simulated
emotional stress of dynamic nature. The features of in-
tersystem integration of the cardiorespiratory system and
integrative functions of the brain were studied in a certain
patter, according to which the individual card of the studied
has been developed. An intellectual work capacity and at-
tention stability as indicators of the integrative functions
of the brain have been studied in terms of correction test,
the indicators of which were the total percentage of per-
formed work and the number of mistakes for 2 minutes
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of the test. The indicators of autonomic provision were
recorded parameters of the circulatory system: heartbeat
rate (HR), pulse rate by palpation, blood pressure (sys-
tolic, diastolic, pulse and medium dynamic); as well as
the respiratory system: respiratory frequency (RF), Stange
functional test (breath holding at inhalation) and Ghencea
functional test (breath holding at exhalation). In order to
analyze intersystem relationships a “conjugation index”
(CI) was calculated, as well as the ratio of the heart rate,
and respiratory rate. The total number of examined female
patients was 217 (aged 18 - 20 years).

Results and their discussion. The research of integrative
brain functions indicators, carried out before the start of the
classes on the 1st course (control group of female students
- CQG) showed that the entire contingent of the studied ac-
cording to total amount of performed intellectual work in
accordance with correction test is divided into 3 groups:

- group 1 (MG1) - low intellectual efficiency, the amount
of performed work is below 30% (26,48+1,7%);

- group 2 (MG2) - average intellectual efficiency, the
amount of performed work is more than 30% (33,4+2,36%);
- group 3 (MG3) - high intellectual efficiency, the amount
of performed work is more than 40% (43,5+3,77%).

Table 1 represents the groups’ quantitative composition (%)
by studying years. As it can be seen, the identified groups
remain, however, their number is changing: in the control
group, students with average intellectual work efficiency
level make up a half of the studied at the same low number
of MG1 and MG2 groups. In the dynamics of studying the
number of groups with average and high intellectual
efficiency are increased, with low level are reduced. In
this case the amount of performed work is changed in the
correction test (Table 2): the total amount of performed
work is almost the same for female students of MG1 and
MG?2 as before the studying so in the dynamics of the
three years of studying and for female students of MG3
this index is constantly growing and is maintained till
the end of the 3rd year.

An indicator of intellectual efficiency is a quality of per-
formed work, which was estimated by the number of mis-
takes during intellectual load (Table 3). Thus, qualitatively
(the least amount of mistakes in correction test - 4,9+0,6)
female students of MG2 work before the start of classes,
they make up 54% of the examined at this time. The stu-
dents with high level of intellectual efficiency (MG3) make
up 17%; they work less efficiently apparently due to a large
amount of performed work.
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Table 1. The dynamics of changes in the number of female students

with different degrees of intellectual efficiency according to the years of studying

At the end of the | At the end of the | At the end of the
Groups of students Before classes X a d
1* course 2" course 3" course
Low efficiency, (%) 29 26 11 16
Average efficiency, (%) 54 43 30 58
High efficiency, (%) 17 31 59 26

Table 2. The dynamics of changing in quantitative indicators of correction test s performing of female students

with different degrees of intellectual efficiency according to the years of studying

The amount of performed work (%)

At the end of the | At the end of the | At the end of the
Groups of students Before classes
1%t course 2" course 3rd course
Low efficiency, (%) 26,5+1,76 27,0+0,66 27,1£1,82 23,3+2.,45
Average efficiency, (%) 33,4+0,41 34,5+0,55 35,3+0,73 33,3+0,42
High efficiency, (%) 43,5+1,26 50,0+3,54 54,6+2,15 47,0+1,89
Table 3. The dynamics of changes in the quality of correction test’s performing
at rest according to the years of studying
The number of mistakes (%)
Groups of students Atthe end of | Atthe end of the | At the end of the
Before classes . d d
the 1% course 2" course 3 course
Low efficiency, (%) 7,322 3,5+1,04 7,121 13,3+4,5
Average efficiency, (%) 4,9+0,6 8,7+2,7 5,9+1,2 8,9+1,6
High efficiency, (%) 12,245,5 6,6+1,5 14,442.7 9,7+2,01

A poor quality and small amount of work is characteristic
for female students of MG1. The analysis of this indica-
tor according to the years of studying revealed a clear
tendency: in 72.5% of female students the decreasing of
the quality of intellectual work is observed (the number of
mistakes is increasing, especially marked at the end of the
3rd year in 2 times). In female students of MG3 significant
fluctuations in the direction of increasing and decreasing
were determined in this index. But by the end of the 3rd
year this indicator improves comparing to the beginning
of classes.

The studying of autonomic provision of intellectual work
has shown that in students of all 3 groups low blood pres-
sure rate is defined in the initial state (BP) — systolic BP,
diastolic BP, average BP and pulse BP are low for 4.98%
in average compared with standard norm. Herewith the
heartbeat rate is not changed. In the dynamics of studying
a tendency of further reduction of blood pressure indica-

tors is marked, however, the heart rate remains constant
(as compared to the CG).

In complex of studied parameters of the respiratory system
at female students of MG1 RF is virtually unchanged from
original state, indicating a constant lungs’ ventilation (Table
4). The duration of breath delay at inhalation (Stange test) is
increased by the end of 1 st year for 30% compared to the CG
and is held at this level until the end of the 3rd year, indicat-
ing a speed decrease of oxygen utilization by brain tissue.
Breath holding at exhalation (Ghench test) remains practically
unchanged, reflecting a stable transferability level of hypoxia
by brain that occurs in the conditions of this test.

Disintegration in the cardiorespiratory system is not de-
termined: CI characterizing the intersystem integration
of these systems in all the years of studying has normal
amount and ranges from the physiological norm from 4.43
at original state to 4.9 at the end of the 3rd year of studying.

Table 4. The dynamics of changes in the degree of functional asymmetry according to the years of studying (%)

At the end of the | At the end of the | At the end of the
Groups of students Before classes a N
1% course 2" course 3rd course
Low efficiency, (%) 10 16 1 77
Average efficiency, (%) 13 41 4 77
High efficiency, (%) 2 2 38 21
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Table 5. The dynamics of changes of visual memory indicators
of female students according to the years of studying (%)

At the end of the | At the end of the | At the end of the
Groups of students Before classes ) a d
1% course 2" course 3 course
Low efficiency, (%) 43,1 +4,1 54,1+£3,2 52,6 £4,5 529+21
Average efficiency, (%) 50,8 2,2 62,0£2,8 60,4 +3,2 57,1 £24
High efficiency, (%) 56,6 £4,2 63,0+4,1 56,9 £2,0 61,1 £3,6

Table 6. Dynamics of changes in the complex functional parameters cardiorespiratory system
of students with a high capacity for work by years of training

Before At the end of the 1% At the end of the 2™ At the end of the 3"

classes course course course
Functional indicators ?lbsolute Absolute Pi;-gc:,n- Absolute Pe;;—gc:’n- Absolute Pi;-gc:n-

umber number (%) number (%) number (%)
Systolic BP 115,0 111,8 -2,6 112,0 -2,6 110,3 -4,1
Diastolic BP 71,7 74,1 +3,3 72,5 +1.95 70,0 -2,4
Average BP, mm Hg 85,8 86,3 +0,58 85,3 -0,58 83,3 -2,9
Pulse BP, mm Hg 433 40,5 -6,46 39,4 -9,0 40,3 -6,9
Heartbeat rate 75,3 76,0 +0,9 74,2 -1,5 76,8 +1,99
RF 13,8 15,6 +13,0 18,2 +31,8 17,4 +26,0
Stange, seconds 40,9 51,8 +26,6 47,2 +15,4 48,3 +18,1
Ghencea, seconds 32,3 29,4 -8,4 30,8 -4,7 40,2 +24,5
Cl,relative units 5,46 5,0 - 4,08 - 441 --

In female students of MG2 in the dynamics of studying
all indicators of respiratory function are changing biphase
(Table 5). So RF is slightly reduced (by 2.48%) in a year of
studying and then is continuously reduced at the 2nd course
and exceeds the original level in the end of the 3rd year for
6.8%. This is an indication to ventilation increasing, which
is accompanied by a deterioration of tests indicators with
breath holding: at the end of the 1% year the time of Stange
test is increased by 23% (the speed of metabolic processes
oxygen using decreases), by the end of the 2nd year there
is a reduction of test time for 11%, by the end of the 3rd
year it is again increased for 9.8%. All above mentioned
characterizes an instability of the use of redox processes
in metabolic function, but the intersystem relationships of
the respiratory and cardiovascular system according CI
indicator are stable (4.87) and are not significantly changed
during all years of studying.

In female students of MG3 the increasing of RF is marked
during the whole period of observation (Table 6), compar-
ing to the original state - for 13% at the end of st year,
for 31.8% - at the end of the 2nd year, for 23% - at the end
of the 3rd year. In this case the increasing of ventilation is
accompanied by a dynamic ongoing decrease in metabolic
speed: Stange test increased the most at the end of 1st year
(26.6%) and remains the same until the end of the 3rd year
(15.4% and 18.1% - on the 2nd and the 3rd year respec-
tively). The duration of breath exhalation (Ghencea test,
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hypoxia transferability) didn’t change during the 2 years
of studying, and at the end of the 3rd year increased for
24.5% compared to the CG. CI in this group in the initial
state indicates a high degree of the cardiorespiratory system
integration, but by the end of the 3rd year of studying at
the university, this indicator reduces to 20%.

Conclusions. Thus, gained data suggest a dynamic and
multifactorial nature of adaptation to the training load:
obviously, as a result of the combination of high demands
and low efficiency in female students of MG1 and MG2 by
the end of the 3rd year of study a phenomena of fatigue,
deteriorating processes of analytical activity of the cere-
bral cortex, difficult decision-making process increase.
The high intellectual efficiency in MG3 is the factor that
ensures the most effective development of adaptation, but
is accompanied by a high waste of resources of the body,
makes the “value” of adaptation very high, and naturally
can lead to depletion of adaptive capacity.

In our opinion the prospects for further research consist
of further study of adaptation to emotional stress, which
is developed in conditions of studying in higher educa-
tion establishment in female students-sportswomen.
It will give an opportunity to identify mechanisms
of resistance to stress on the background of constant
physical exercise comparing to female students of the
general group.
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SUMMARY

INTERSYSTEM INTEGRATION IN TERMS OF
THE EDUCATIONAL PROCESS IN THE INITIAL
COURSES OF HIGHER MEDICAL SCHOOL

Marakushin D., Chernobay L., Vasylieva O.,
Karmazina I.

Kharkiv National Medical University, Ukraine

The study was conducted as part of research work «Features
of integrative and autonomic functions in the process of
adaptation to the intellectual, emotional and physical stress”
of the Department of Physiology of KhNMU. The aim of
this work was to study the intersystem relationships that are
the basis for the development of the body’s resistance to the
effects of stress factors, i.e., the development of adaptation
syndrome in medical students. The object of the study were
217 students of 1-3 courses, which were examined in terms of
the educational process. The features of intersystem integra-
tion the cardiorespiratory system on the basis of conjugation
and integration of brain activity indeces based on intellectual
efficiency in terms of a correction test.

The study of the psychophysiological indicators complex
in dynamics (3 years) revealed the formation of chronic
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emotional stress in medical students, the severity of which
depends on the individual psychophysiological status
of students. It was set that the formation of the adaptive
optimum with psychoemotional stress occurs in only in
40% of students. Most of the students (60 %) indicate or
initially insufficient adaptive capabilities, or an excessive
rate, which naturally lead to psychological and autonomic
disturbances in the organism.

Keywords: medical school, intersystem integration, psy-
choemotional stress, adaptive capabilities.

PE3IOME

MEZKCUCTEMHASI MHTET PALIUSI B YCJIOBUSIX
YYEBHOI'O TPOLIECCA HA HAYAJIbHBIX KYP-
CAX MEJULIMHCKOI'O BY3A

Mapaxymun .., YepHooaii JI.B., Bacuasesa O.B.,
Kapmaszuna U.C.

XapbKro6cKkuil HAYUOHANbHBIL MEOUYUHCKULL YHUBEPCUMEN,
Vkpauna

HccnenoBanue npoBesieHO B paMKax Hay4HO-HCCIE10-
BaTenbCKkol paboThl «OCOOEHHOCTH MHTErpaTUBHBIX
M BEreTaTWBHBIX (DYHKIMH B Ipolecce afanTanuu K
MHTEJJICKTYaJbHbIM, SMOIIMOHAIBHBIM U (U3HUUECKUM
Harpyskam» kadenpsl Gu3nonornu XapbKOBCKOIO Ha-
[MOHAJBHOTO MEJMIIMHCKOTO yHUBepcurtera. llenbro
JIAHHOTO UCCJIE/IOBAHHUSI SIBUJIOCH NU3yUEHUE MEKCHUCTEM-
HBIX B3aMMOOTHOIIEHUI, KOTOPBIE SIBJISIOTCS OCHOBOM
pa3BUTHUS YCTOMUYMBOCTH OpPraHu3Ma K BO3/EHCTBHUIO
CTPECCOBBIX (DaKTOPOB, T.€. PA3BUTHUS AN TAIMOHHOTO
CHUHJ/IpOMA Y CTYIEHTOB-MeAHKOB. OOBEKTOM HCCIe10-
Banus Obutn 217 crynentos I-111 kypcoB B Bo3pacte OT
18-20 uyet, KoTOpBIe OBUTH OOCIEIOBAaHBI B YCIOBUSIX
yueOHoro npoiecca. M3ydyeHsl 0COOEHHOCTU MEXKCH-
CTEMHOM MHTErpaluy KapIHOPECIUPATOPHOU CUCTEMBI
MOCPEJCTBOM OIpE/ICICHUS] NHJEKCA CONPSIKEHHOCTH
W MHTErpallMOHHON aKTUBHOCTH MO3Tra Ha OCHOBE
HHTEJUICKTYaJIbHOM pabOTOCTIOCOOHOCTH B YCIOBHSIX
KOPPEKTYPHOI1 POOHI.

HccnenoBanue KomIiekca NCUXO(PHU3UOIOTHYECKHUX T10-
Kazaresneil B iuHaMuke (3 roza) BeISIBUIIN (hOpMHUpOBaHUE
XPOHUYECKOTO IMOIMOHAIBHOTO CTpecca Y CTYJIEHTOB-
MEJIMKOB, TSHKECTh KOTOPOT'O 3aBUCHUT OT WHIUBHYaJIbHBIX
0COOEHHOCTEH IICUXO(PHU3HOIOTHYECKOTO CTaTyCca CTY/ACH-
TOB. YCTaHOBJICHO, 4TO ()OPMUPOBAHKE A/IAIITUBHOTO OIl-
TUMYMa IIPH [ICUX0-AMOLIMOHATIBHOM CTPECCE MMPOUCXOANT
nutib y 40% ctynentoB. bonbmmHcTBO cTyneHToB (60%)
MOKAa3bIBAIOT JINOO N3HAYAIBHO HEJOCTATOUHbBIE a/1alITHB-
HbIE BO3MOXKHOCTH, JINOO NX YPE3MEPHYIO NHTEHCUBHOCTB,
YTO 3aKOHOMEPHO ITPUBOAMT K ICUXOJIOTHYECKHM U Bere-
TATUBHBIM HapyIICHHUSM B OpraHU3Me.
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PE3YJIBTATBI U3YUEHUS OITACHOCTMU 3ATI'PA3HEHUSA I1OYBbI 'TEPBULIUIAMMU PA3-
HBIX KJIACCOB B IOYBEHHO-KJIMMATUYECKUX YCJIOBUAX YKPAUHBI

Kopmyn M.M., Jlema E.B., Kyuepenxko E.C., Pynas T.B., Kopmyn O.M.,
T'op6aueBckuii P.B., Ilesibo U.M., AuTonenko A.H.

Hayuonanouwiii meouyunckuii ynusepcumem umenu A.A. Bocomonvya, kagpheopa KOMMYHAIbHOU 2USUCHDbL
U IKONIO2UL YeN0BeKd C CeKyuell cueuenvl demell u N0OPOCmK08, kageopa cucuensl u sxonozuu, Kues, Yxpauna

[IpuMeHeHnEe B COBPEMEHHOM CEIBCKOM XO3SAHCTBE XHU-
MHUECKUX CpencTB 3ammThl pactenuit (XC3P) sBustiercs
MOIIIHBIM TIOCTOSIHHO JICHCTBYIOIINM (DaKTOPOM pHCKa JIIsT
3/10POBbsl HACEJICHUS U IPUPOTHON OKPYXKAIOLIEH Cpebl.
[NecTuuuas! 3aHUMAIOT MECTO B EPBOM AECATKE IPHOPU-
TETHBIX MOJUIIOTAaHTOB PErMOHAIIBHOTO U IJIAHETAPHOTO
Mmactra0a. [ToreHnmanbpHas onacHOCTb MX HCIOJIB30BAHUS
o0ycioBiieHa HE TOJIBKO TOKCHYHOCTBIO JUISi MJIEKOITHTa-
IOIINX, HO U TECHO CBSI3aHa C 0COOCHHOCTSIMU TTOBEICHUS
B OKpy»atoreii cpere. OCHOBHBIM M HanOOJIee OIaCHBIM
3BEHOM IUPKYISIIIMY TepOUIMIIOB B OKPY’KaIOILEeH cpere
sIBJIsIETCS TTouBa [6,14].

OnauM 13 HanboJiee MMPOKO MPHUMEHSIEMbIX KIIACCOB IECTH-
OB siBIsTroTCs repoutp [ 13]. [o cocrosiamio Ha 2014 T
B YKpauHe UX ObLIO 3aperncTpUpOBaHo 689 mpenaparos, 4To
cocrasisuio 32,1% ot obrero accoprumenta [9]. Iepounu st
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110 CPaBHEHHIO C MHCEKTHIMIAMH U (DyHrHIIamu Ooee
CTaOMIIbHBI B 00BEKTaX OKPYIKAIOIIEH CPE/Ibl, B YACTHOCTH B
TI0YBE, YTO 0OYCIIOBJICHO X Ha3HAYEHHEM U 0COOCHHOCTSIMU
TIpUMeHeHwst. [ epOrIHIbI NCTIONB3YIOT TIepe;] MITH TTOCIIE 110~
ceBa, WU cpasy MO BCXOZaM, TO €CTh Ha PAHHUX CTaAUSIX Bere-
TallUH LEJIEBBIX PACTEHUI, a OKa3bIBaTh 3AILUTHOE ACHCTBHE
OT COPHSIKOB OHU JIOJKHBI B TEUCHUE BCETO BETETAlIMOHHOTO
CE€30Ha, KOTOPBIN Ul HEKOTOPBIX KYJIBTYp, B YaCTHOCTH
SIPOBBIX 3€PHOBBIX, ATUTCA 3-6, a I 03UMBIX — 7-9 Mecs-
1ieB. FImeHHO GoJ1ee BBICOKAs yCTOMYHNBOCTB B OKPY KatoIIeH
Cpe/ie MOBBIIIAET MOTEHIUAIBHBIA PUCK UX IIPUMEHEHUS JUIS
3JJ0pOBbSI HACEJICHUSL.

B c¢BsI3u ¢ M310KEHHBIM ICJIIBIO UCCIICI0BaHUsA SABUJIACH
CpaBHUTCJIbHAsA TMTUCHUYCCKAsA OLICHKA OTTaCHOCTH 3arps3-
HCHUA I1OYBEI F€p6I/IHI/I)IaMI/I Haubosee MEPCIICKTUBHBIX
XUMHNYCCKHX KJIaCCOB.





