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SECTION 1. CARDIOLOGY

DOI: 10.46299/1SG.2025.MONO.MED.1.1.1

1.1 New perspectives of electrocardiography

The cardiovascular system (CVS) and its functions in physiological and
pathophysiological conditions have been studied for centuries, and one of the most
important steps in cardiovascular research that has the ability to record the electrical
activity of the heart is electrocardiography (ECG) [1]. In 1902, the renowned
physiologist Willem Einthoven invented the first practical electrocardiograph, which
allowed for the determination of the time and amplitude parameters of the ECG waves,
and applied this method to the diagnosis of heart diseases (fig.1). He is often referred
to as the "father of ECG" and was awarded the Nobel Prize in Physiology or Medicine
in 1924 for developing a technique that laid the foundation for the diagnosis of heart
diseases [2]. Since then, numerous modifications and improvements of the technique
have been introduced, but the ECG is still the "gold standard" of diagnostics in
cardiology.

Figure 1. The first ECG device

Analysis of heart rate variability (HRV) is a method of assessing the state of
mechanisms of regulation of physiological functions in the human and animal body,
including neurohumoral regulation of heart activity and the relationship between the

sympathetic and parasympathetic divisions of the central nervous system. Assessment
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of the degree of tension of the body's regulatory systems, which can be carried out with
the help of mathematical analysis of the heart rhythm, is a method of pre-diagnosis
aimed at recognizing conditions on the border between normality and pathology. Holter
monitoring of electrocardiography allows not only to determine indicators during the

day, but also to evaluate their circadian fluctuations (fig. 2).
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Figure 2. Some important applications of HRV

It is common knowledge that variability is a property of all biological processes,
related to necessity adaptation of the body to changes in environmental conditions
environment HRV reflects the influence of control signals that adjust cells, organs or
systems for maintaining homeostasis and adaptation of the body to new conditions.
Given that it is the cardiovascular system is the first to respond to changes in both the
environment and internal, it can be assumed that through this system it is possible get
information about sympatho-adrenal activity systems, adaptive mechanisms of the
whole organism and support homeostasis.

The research of heart rate variability (HRV) dates back to 1965, when scientists
E.H. Hon and S.T. Lee learnt that the state of fetal distress was preceded by an
alternation of intervals between heartbeats before there were any significant changes

in heart rate, and after 12 years M.M. Wolf and co-authors discovered a correlation of
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higher risk of lethal cases in patients with myocardial infarction (MI) with low HRV
[3]. In 1981, S. Akselrod et al. studied the spectral analysis of heart rate fluctuations
for cardiovascular monitoring, and in the late 80s it became clear that HRV is a strong,
independent marker of mortality in patients with acute MI.

Currently, with the availability of new digital ECG recording devices, research
of HRV and the ability to predict cardiovascular risk in various cardiac pathologies
continues to provide additional information on physiological and pathophysiological
conditions and to assess risk. HRV is the natural variation of interval between
heartbeats of normal sinus rhythm, they are called NN-interval [4].

Decreased HRV is a strong predictor of mortality and arrhythmic complications
(ventricular tachycardia) in post-AMI patients. For predicting all-cause mortality, HRV
is similar to left ventricle ejection fraction, but HRV is superior for predicting
arrhythmic events (sudden cardiac death, ventricular tachycardia) [5].

HRV demonstrates a regulatory effect on the cardiac sinus node of the
sympathetic and parasympathetic divisions of the autonomic nervous system (ANS). It
is known that physical exertion and stress contribute to the activation of the
sympathetic part of the ANS, and sleep and digestion activate the parasympathetic
influence. Vegetative regulation of the circulatory system is constantly taking place in
the body in accordance with the body's needs - a daytime increase in sympathetic
influence on the heart and a night time increase in parasympathetic influence.

Young people without cardiovascular diseases have the highest HRV indicators,
while in older people there is an imbalance in the normal vegetative regulation of the
heart - there is a predominance of sympathetic influence, which is the basis for the
deterioration of blood flow and the development of arrhythmias. In patients who have
undergone an MI, have chronic heart failure, coronary heart disease (CHD), arterial
hypertension, diabetes or LV hypertrophy, all HRV parameters are reduced compared
to the norm [6].

SDNN is measured in ms, is an integral indicator that characterizes HRV as a
whole and depends on parasympathetic and sympathetic influences, i.e. describes the

regulation of the heart. Analysis of "normal intervals" means that ectopic contractions
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(if they do not originate from the sinoatrial node of the right atrium) are excluded. It
has been studied that patients with an SDNN value of more than 100 ms have a 5.3
times lower risk of mortality than patients with an SDNN of less than 50 ms. An SDNN
of less than 70 ms is associated with circulatory insufficiency and a high risk of death
in the next 6 months with a sensitivity of 100% and a specificity of 87%. Suppression
of SDNN <70 ms or SDNN <50 ms is considered a negative long-term prognostic
factor after acute MI.

For patients with chronic heart failure and AMI, SDNN, RMSDD and pNN50
have good prognostic value. An SDNN less than 50 ms or a pNN50 below 3% was
defined as describing high risk, an SDNN between 50 ms and 100 ms indicating
moderate risk, and an SDNN greater than 100 ms or a pNNS50 greater than 3%
considered normal [7].

T. Bigger et al. found that patients who have low SDNN indicators also have
reduced other HRV indicators - pNN5O0 is a sign of decreased parasympathetic tone.
J.T. Bigger et al. calculated normal HRV characteristics: SDNN 141+£38 ms, RMSSD
27412 ms, pNN50 9 + 7%. For ischemic patients SDNN 112440 ms, RMSSD 28+15
ms, pNN50 10+11%. For post-infarction patients SDNN 81+30 ms, RMSSD 23+12
ms, pNN50 7+£9% [8].

In the Framingham population study was conducted, which included 2501
people without signs of heart disease, and obtained the results of SDNN 91 + 29 ms,
RMSSD 33 + 17 ms., 100%-pNN50 93 + 98.

According to the researches of Baevsky R.M. et al. indicators for the norm are
SDNN 59.8 + 5.3 ms, RMSSD 42.2 + 6.1 ms, pNN50 21.1 + 5.1%; in the arterial
hypertension group — SDNN 38.1 = 4.1 ms, RMSSD 25.2+3.3 ms, pNN50 7.6+2.7%.

By comparing the data of different authors, it can be concluded that HRV
temporal parameters are characterized by a wide range of normal values.

HRYV changes in various pathologies:

Mpyocardial infarction

A decrease in HRV reflects a decrease in the vagal influence on the heart, which

leads to the activation of sympathetic mechanisms and provokes electrical instability
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of the myocardium. In the acute phase of MI, a decrease in daily SDNN is associated
with left ventricular dysfunction, an increase in creatine phosphokinase, and the class
of acute heart failure according to T. Killip and J. Kimball. Possible reasons for a
decrease in HRV after AMI can be violations of the cardiac components of the nervous
system, namely the involvement of cardio-cardiac sympatho-sympathetic. It is
assumed that due to changes in the geometry of heart contraction, which occurs due to
the appearance of necrotic and refractory segments, increased impulses of afferent
sympathetic fibers may appear due to mechanical stretching of sensitive endings [9].
Another explanation for the decrease in HRV after AMI is a decrease in the sensitivity
of sinus node cells to neuro-modulating influences [10].

Mpyocardial dysfunction

A decrease in the level of HRV is also observed in heart failure, there are signs
of sympathetic activation, the heartbeat accelerates and the circulation of
catecholamines in the blood increases.

Unstable angina

In unstable angina, a significant decrease in HRV indicators (SDNN, RMSSD,
PNN50) is found, which is a negative prognostic factor, since the risk of MI or sudden
death in this cohort of patients within one month is higher with a decrease in SDANN
<70 ms. After CHD, the autonomic nervous system of the heart is restructured, which
is associated with anatomical and functional changes, sympathetic and
parasympathetic regulatory influences are disturbed. The sympatho-adrenal system is
activated and the activity of the parasympathetic link decreases, which is associated
with the development of the general adaptation syndrome, as well as with a significant
restructuring of the structure of the myocardium, which leads to an increase in electrical
instability and a tendency to fatal rhythm disturbances. Therefore, the decrease in HRV
1s usually considered as a marker of the weakening of the parasympathetic protector of
the heart and is considered as a negative prognostic factor of the course of
cardiovascular diseases (CVD), so it is interesting to introduce it into daily clinical

practice [11].

11
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Spectral methods are used to determine the contribution of periodic changes to
the overall heart rate trend. The so-called ECG oscillation power is analyzed for each
identified period. By the ratio of the powers of various components of the spectrum,
one judges the influence of each of the links of the ANS - sympathetic and
parasympathetic - on heart rate fluctuations.

The following spectral power indicators apply:

1) high frequency (HF). Power in this frequency range is determined mainly by
parasympathetic influence and is caused by respiratory arrhythmia;

2) low frequency (LF). Power in this range is influenced by changes in the tone
of both components of the ANS — sympathetic and parasympathetic. According to most
studies, the power of the low-frequency component reflects the level of sympathetic
tone of the ANS;

3) LF/HF index. It is a marker of the ratio of sympathetic and parasympathetic
effects on the cardiovascular system;

4) very low frequency (VLF) and ultra low frequency (ULF). The physiological
significance of these frequency components is still unknown;

5) full frequency spectrum (total frequency - TF).

Spectral methods are used only for the analysis of short-term ECG sections
(within 2—10 minutes), since the obtained parameters are significant only if all the
requirements for the analyzed R-R sequence are strictly observed. From a
mathematical point of view, this requirement is called stationarity of the process.

The main parameters of HRV:

SDDN

Average normal range: more than 100 ms.

The highest values of HRV are recorded in healthy young people, athletes,
intermediate values in patients with various organic heart diseases, the lowest values
in persons with a history of ventricular fibrillation, MI.

A high SDNN usually indicates a healthy autonomic nervous system and well-

functioning heart rate regulation mechanisms.

12
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Suppression of SDNN <70 ms or SDNN <50 ms is considered a negative long-
term prognostic factor after AMI.

A decrease in HRV indicates a violation of autonomic control of cardiac activity
and is unfavorable for the prognosis.

SDNNi

Average normal range: 30-60 ms.

Increase of SDNNi: normal function of the parasympathetic nervous system.
Good adaptability.

Decrese of SDNNi: Violation of the functioning of the autonomous nervous
system, reduced parasympathetic link of the nervous system, predominance of the
sympathetic link of the nervous system. Increased risk of CVD, arrhythmias, sudden
cardiac death.

SDANN

Average normal range: 50-100 ms.

Increase of SDANN: High capacity for cardiovascular adaptation. The balance
1s towards the parasympathetic nervous system.

Decrese of SDANN: Decreased parasympathetic activity.

RMSSD

Average normal range: 30-60 ms.

Increase of RMSSD: Increasing activity of self-regulation mechanisms. The
higher, the more active the link of parasympathetic regulation.

Decrese of RMSSD: Decreased activity of self-regulation mechanisms.
Indicates reduced parasympathetic activity.

pNN50

Average normal range: 10-20%.

Increase of pNN50: An SDNN less than 50 ms or a pNN50 below 3% describes
high risk, an SDNN between 50 ms and 100 ms indicates moderate risk, and an SDNN
greater than 100 ms or a pNN50 greater than 3% is considered normal.

A high level of pNN50 indicates high parasympathetic activity, i.e. a good level

of autonomic nervous system health and the body's ability to adapt.

13
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Decrese of pNN50: A low level of pPNN50 may indicate heart rate dysregulation,
decreased parasympathetic activity, or predominance of the sympathetic nervous
system.

Triangular index (TI)

Average normal range: 10-15%.

Increase of TI: Dominance of the parasympathetic link.

Decrese of TI: Dominance of sympathetic activity. Violation of parasympathetic
regulation. Increased risk of developing CVD.

LF/HF

Average normal range: 1,5-2,0.

Increase of LF/HF: Reflects sympathetic modulations, is a sign of activation of
the sympathetic nervous system and a high risk of sudden death. Sympathetic
dominance.

Decrese of LF/HF: Parasympathetic dominance.

LF

Average normal range: 0.04-0.15 Hz.

Increase of LF: Sympathetic predominance.

Decrese of LF: Decreased sympathetic activity.

HF

Average normal range: 0.15-0.4 Hz.

Increase of LF: Parasympathetic predominance.

Decrese of LF: Decreased parasympathetic activity.

HRYV is one of the indicators of the functional state of the autonomic nervous
system. A decrease in this indicator to some extent is a marker of autonomic
dysregulation and is observed in diseases associated with an imbalance of the
autonomic nervous system. The study of HRV provides an opportunity to increase our
understanding of physiological phenomena, treatment effects, and disease
mechanisms. Studies of HRV are necessary to determine the sensitivity, specificity and
predictive value of the method in the distribution of individuals regarding the threat of

disease and mortality in the future.
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Thus, the study of foreign and domestic authors prove the objectivity of HRV
indicators in study of the body's reactions to loads of various kinds and intensity, and
the very method of their determination can be applied during the examination of both
practically healthy people and for patients with a wide variety of pathologies: diseases
of the cardiovascular, nervous, respiratory systems, musculoskeletal system ect.

Given the high reliability and general recognition among scientists circles, this
method can be applied in the field of physics therapy when evaluating the effectiveness
of the rehabilitation program patients, as well as measures of body tension during
performance elements of pre-developed health, corrective, rehabilitation, etc.
Therefore, the question of formation skills in using devices and software to assess HRV

as one of the means future physical therapists have e-health extremely relevant.
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SECTION 2. ENDOCRINOLOGY

DOI: 10.46299/1SG.2025.MONO.MED.1.2.1

2.1 BiuB ekcTpeMaJbHUX (PAKTOPIB Cy4ACHOCTI HA TOPMOHAJILHUI IUcOaIaHC
Ta (PePTUILHICTH Y0JI0BIiYOT0 OPraHi3My

B ymoBax TpuBanoi rymaHiTapHOi KpHU3HW, L0 BHUKJIMKaHA OOWOBUMH IiSIMU
JIOJICTBO 3ITKHYJIOCh 31 CKIAQJHUMU 3aJadyaMH, II0 MOTpeOyrTh HeaOUsKoro
HABAHTAKCHHS, CIICMIAIBHOI MIATOTOBKH I TOTO, IIIOOW OOPOTHUCS 3 TIOBTOCTPOKO-
BUMH HACIIJKaMH BIAHU 3aJJIs BITHOBJICHHS 37I0POB’Sl MOCTPAXKIAIUX, OCOOJIUBO
Bpa3JIMBUX I'PYIl HACCICHHS, IO AKUX BIIHOCSATH, 0€3YMOBHO, YYACHUKIB OOMOBHX JIii
13 mocTTpaBMaTUYHUM cTpecoBuM po3inaaoM (IITCP), 6o nepexxuBaHHs BIiCEKOBOIO
Jacy TICHO IOB’s13aH1 13 UM ctadoM [ 12, 13]. Hanpy:xeni 60ioBi 11ii, peaiabHa 3arpo3a
IUIsL  KUTTSA, 1HQOpMaliliHa HEBU3HAYEHICTh, BTpaTta OOHOBUX MOOpATUMIB Yy psl
BUITAJIKIB CYTNPOBOKYIOThCS TICHXOTCHHUMH TPaBMYIOUHMH CHTYaIliIMH, IO €
HEOEe3MeYHUMU JUIsl JKUTTS a00 HaJA3BUYAWHO 3HAYYIIMMU JUIsI OCOOMCTOCTI
oOctaBUHAMH ii (YHKI[IOHYBaHHS, TOMY iX HACJIIJIKaMH HEPIIKO € TMCUXIYHI Ta
MICUXOCOMAaTUYH1 po3iaau. BoHM 3HAYHOIO MIpOIO 3yMOBJICHI TaK 3BaHUM OOMOBHUM
cTpecoM, abo, sk MU yxe 3pukin ayTth, [ITCP [14].

HaliBaxuBIIIMM CTpaTEriyHUM HANpsIMOM COLIAJIBHOI MOJITHKU JEPKaBU €
30epeKeHHS Ta 3MIITHEHHS 37I0POB’ sl HACEJICHHS, BIKOBA CTPYKTypa SIKOT0 HEYXUJIHHO
3MilLy€eTbCsd y OIK cTapmmx BIKOBUX IpyIl. Lle crnpuunHsie 3MEHIIEHHS KUIbKOCTI
Jro/1e PepTHIIBHOTO BIKY Ta IUTSIYOT0 HacEIeHHs. 3a JaHUMH 0araTbox JIOCTITHUKIB,
yacToTa OE3IIIIAHUX NUTI001B B YKpaiHi NepeBUliuiIa KpUTUIHUN piBeHb — 15 % 1 mae
TEHJICHIII0 710 3pocTaHHs. YomoBiuuil ¢akTop OGe3mIaHOro mnuioldy CTaHOBUTH Bif
40 % o 60 %. IlpuunHorO HeHapokeHHs npuodmm3Ho 10 % miteit (maibke 3,5-4,0
MJIH JiTel 3a octanHi 15-20 pokiB) € yonosiua rinodeptuibHicTh. Taki nemorpadivni
BTpaTU B MaciuTabax YKpaiHM 3 ypaxyBaHHSIM HACEJEHHS CepeHbOCTATUCTUYHOI
obnacTi (B cepeaapomy 1,5-2,0 MiiH 0ci0) MOKHa BBakaTH Karactpodiuaumu [15].
[TprunHOIO 3HIKEHHS HAPOIKYBAaHOCTI € «HAIACMEPTHICTH» Y PEMpPOAYKTUBHOMY

(npane3gatHoMy) Bimi. lle miATBEPIKY€ETHCS aHAII30M TEMIIIB 3POCTAHHS BIKOBHUX
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KOe(III€EHTIB CMEPTHOCTI MPOTATOM JBOX OCTAHHIX JECATUIITH Ta OCOOJMBO
JpaMaTUYHO OCTaHHIX. B yMoOBax majiHHS HapOJKyBaHOCTI Ta BHUCOKOI'O pIBHS
3arajbHOI CMEPTHOCTI MpoOJieMa OXOPOHH PEMpOIYKTHBHOTO 3J0pOB’s HaOyBae
oco0nuBoi 3HauytiocTi [15]. JlogaBmm 10 11b0ro BTpaTH Bij O0HOBHX Jii Ta edeKT
HerepeObopHuX (PakTopiB, IO BigdyBae YKpaiHa y e 4ac, CTa€ 3pPO3yMUINM, IO
30epeKEHHST PEMPOAYKTUBHOTO 3JI0POB’S UOJIOBIKIB € BEJIBMH  aKTyaJbHOI
npo06semMor0, 60 OTHUM 13 BAXKIIMBHUX YCKJIAIHEHb TSAKKOTO CTPECOBOI'O HABAHTAXKEHHS
KOMOATaHTIB € ypaKeHHsI CTaTeBOi PyHKIIIT 4010BiKiB. [IpodinakTrka Ta BiTHOBICHHS
OCTaHHBOI € HE TUIbKH MEIUYHOIO, a U CepHO3HOI0 COLIAIBHOK MPoOIeMoro, 00 B
YMOBaX BOEHHOTO CTaHy Yy KpaiHi I11¢ OUIbII aKTyaJIbHUM CTa€ MUTAHHS JEMOMyYJISIii
Ta 30epeKeHHs PeNpPOAYKTUBHOIO OTEHIIIATy HaIlli.

Memorw pobomu Oyno MPOBECTH aHaI3 JITEPATYpHUX JDHKEped MO0 CTaHy
MOKA3HUKIB PENPOAYKTUBHOI CHCTEMHU YOJIOBIKIB, Kl MiJgaBaiucs il (aKTopiB
OB’ A3aHUX 13 TPOBEJICHHSIM OOMOBUX JiH, Ta BU3HAYUTHU MOXJIMBI HACI1JIKH TOCTPOTO
ctpecy Ta [ITCP Ha ctan reHepaTuBHOI Ta KOMYJISITUBHOT (QyHKIIIT.

Mamepianu i memoou 0ocnioxcenns Y ipouect T0CTIIKEHHS] BUKOPUCTOBYBAJIH
METOHM CEMAaHTUYHOTO OI[IHIOBAHHS HAYKOBUX JJOKYMEHTIB, IOPIBHSHHS, CACTEMHOTO,
a TAaKOX CTPYKTYPHO-JIOT'1YHOTO aHaJi31B.

Pe3zynomamu ma ix o6eosopenns IlpenMeTom TUCKYCiii OCTAaHHBOTO Yacy CTaJIo
BU3HAYCHHS TUTAHHS: SIKI caMe€ Ta Ha CKUIBKM YacTO CIIOCTEPIraroThCs PoO3iaau
PENpPOIYKTUBHOIO 3/JI0POB’Sl Y YYaCHHUKIB Ta BeTepaHiB OonoBux Aiil (BBJl) Ta um
noB’si3axi i nopymienns i3 [ITCP.

Hani mono nowupenocmi IITCP B Ykpaini 3a dyaciB 0oioBuUX i 3a
odiuiinumMu janumMu MO3 YkpaiHu Ha CbOTOJIHI CBiYaTh MPO HOro 3pOCTaHHSA 1,
BIJIOBIJTHO JI0 OCTaHHIX OIMyOiKOBaHUX B YKpaiHi, mommupenicts [ITCP konmuBanacs
Bix 11,1 % mo 50,8 %, a xkomiuiekcHoro IITCP — Bix 9.2 % o 14.6 % 3anexHO BiJ
METOJIOJIOTIi Ta Yacy MpOBEICHHS AOCHiKeHHs [16, 17]. 3rigHo 3 miTepaTypHUMH
JaHUMH, K1 TPYHTYIOTbCSI Ha pe3yJbTaTaxX BEJIUKOMACIITAOHMX EMiJeMIOJOTTYHUX
nociipkeHs yactota po3BUTKy IITCP cranoButh 10-15 % cepen oci0, ki 3a3Hamu

BIUTMBY TPaBMAaTUYHUX TOJiH, MPU I[bOMY B MPOIIEC] €IMiAeMIOJOTIYHUX JTOCHTIIKEHb
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[ITCP BusiBunmn y 15 % BeTepaniB-40J0BIKiB 19 % BeTepaHiB-)KIHOK, K1 Opaliu y4acTb
B OoioBux misx [17]. Pe3ymbraTd MIDKHApPOJHUX JOCTIDKEHb Y KpaiHaxX, Jie
BimOyBaiacs BiifHa, MMOKa3yIOTh, 110 nommupenicts [ITCP cepen ocib, siki nmepedyBanm
B 30H1 OOMOBHX Jiii (SIK BIMCBKOBHX, TaK 1 MUPHUX JKUTEIIIB), 3pOCTa€ BJBIUI U csArae
15-20 % [18, 19].

Po3rnsgatoun icTopuyHi JTiTepaTypHi CBIIYEHHS MOYKHA CKJIACTH YSIBICHHS PO
BILTUB OOMOBUX i Ha 310poB’s. Tak, moBimoMIIsarOTh Tipo nomupeHicts [IITCP cepen
BB/1 Enduring Freedom Tta Iraqi Freedom (OEF/OIF) Bix 1,4% mo 60 %. Fulton J. J.
Ta 1HII OMHMCYIOTh MeTa-aHaii3 33 J0CiiKeHb, omyOnikoBanux mix 2007 1 2013
pokamu, B Akux B3sud ydacTb 4945897 serepaniB OEF/OIF, ne nommpenicts [TTCP
ominroBanacs B 23 % [20].

Biitna B Ykpaini aktyanizyBaia npobnemy [ITCP [19]. [Ipo 3aranbHy noTouny
nommpeHicth [ITCP y Hac y kpaiHi MOXYTh OIOCEPEIKOBAHO CBIAYWUTU JaH1, IO
OTpMMaHl MpU BUBYEHHI KIIHIYHO 3Haunmux cumnroMiBs [ITCP y BuOipui
BIMCHKOBOCITYKOOBIIIB, 5Kl OpaJii y4acTh Y aKTUBHUX OOMOBHX JisSIX, Ta BIICHKOBO-
MEIUYHOro nepcoHainy B JloHenpkiil Ta Jlyranchkiil o0nacTsax YKpaiHu y HIIMUTAaNSIX
no6an3y 30HM akTUBHHX OoioBux miki (3oHa ATO). Taka mommpeHicTh CKiagaia
20 %. Cepenns Bara cummnromiB Oyma 15,98 (95 %; Il 12,67-19,27) 6e3 cTaTUCTUIHO
3HAYYIOI PI3HUIN MDK 4dosioBikamu 1 xiHkamu (p = 0,251). Cumnromu I[ITCP Oynu
BJIB14l B&KYMMU Yy BICHKOBOCITY>KOOBIIIB, SIK1 3a3HABAJIM CTPECY B 30HI OOMOBUX JIiH
MPOTSrOM JBOX 1 OUIbIIIE€ POKIB, HOPIBHSIHO 3 1HIIMMHU [21].

CyuacHa CyCIUJIBHO-TIOJITHYHA Ta COIlaJbHO-CKOHOMIYHA CHTYaIlisl 1CTOTHO
MIJBUIIYE PIBEHb PU3UKY BUHUKHEHHS MICUXOJIOTIYHUX PO3JIAJIIB Yepe3 PO3IIUPEHHS
CHEKTpa CTpecoBHX (PaKTOpiB, MOrIHOJIEHHSI PIBHA iX IHTEHCHBHOCTI Ta CTYIEHS
nommmpeHocTi. Kpurnanoro 3uadeHHs cTpecoBi (hakTopu HAOyBarOTh cepel] y4aCHUKIB
ta BBJl, 110 CyTT€BO BIUIMBa€ Ha iXHIM TICHXOEMOIIWHUM CTaH 1 MOXE CTaTu
NpUYMHOI BUHUKHEHHS Y HUX ['CP (roctpuii crpecoBuit posnan) ta [ITCP.

IITCP € po3naaoM, IO PO3BUBAETHCA Yy ACIKUX OCIO MICIS TpaBMaTUYHUX
MO, TaKUX K MPUPOJHI Ta TEXHOTEHHI KatacTpodu, o0CcTpiau, OoMmOapayBaHHs Ta

1HIII 3arpo3M JKUTTIO TiJ] Yac BIfHU, CEKCcyanbHe ab0 (i3uyHe HACHIUIA, JOPOKHBO-
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TPAHCIOPTHI IPUTOAM, TOPTYPH TOIIO, SIK1 OB’ SA3aH] 3 3aTPO30I0 JJIsI BIACHOTO YKUTTSI
(abo 1HMIOT MroAMHM) 2060 (P13MYHOT HETOTOPKAHHOCTI Ta OOYMOBUJIA CHJIbHI €MOITiHHI
peaxiii Taki K jkax, cTpax, 0e3Mopa HICTh TOIIO, a y ASSKHX JIFOACH 111 CTAHU MOXKYTh
BKJIFOYATH MIPOBHHY, COPOM, THIB 200 eMOIliifHEe OHIMIHHS [22].

[ITCP — BizmcTpoYeHi 3aTsKHI peakilii Ha eKCTpeMalbHi MO/I1i, HE OB’ s3aHi 3
OpPTaHIYHUMH YIITKOHKCHHSIMH TOJOBHOTO MO3KY, IO CIOCTEPITAlOTHCS MPOTITOM
TPUBAJIOTO MEPioay W MOXYTb BUKIMKATH CYTTEB1 3MiHU OCOOMCTOCTI i TTOBEIIHKH.
[ITCP € HEeNCUMXOTUYHOIO BIJACTPOUYEHOIO PEAKIIE€I0 HA TPAaBMATUUYHHUN CTpEC, SKUN
3/1aT€H BUKIIMKATH PsiJl ICUXIYHUX 1 TOBeN1HKOBUX nopy1ieHsb. [ITCP moxke BuHUKaTH,
KOJIU JIFOJIMHA 3a3HaJia J1I0 CTpecopa, AKUi BUXOIUTh 3a MEK1 3BUYAITHOTO JIF0JICHKOTO
JIOCBIY 1 3IaTHUM BUKJIMKATU nuctpec [23].

[ITCP, «B’€THaAMChKUN CHUHIPOM», «adraHCBKUM CHHIPOM» (aMEpHUKaHII
Ha3uBaroTh oro Combat stress) 1e BaXKUil ICUXIYHUI CTaH, PI3HOBUJ TPUBOXKHOTO
po3iaay MICHs MCUXOTPAaBMYIOUHMX CHUTYalld, KM BIAPIZHSAETHCS MPOJIOHTOBAHUM
BIUIMBOM, Ma€ JIATEHTHHUM Mepioj, 1 MOXKE MPOSBIATUCS HABITh MICHIS BiJ] IIECTH
MICSIIB JO JECSITH POKIB MICIS TMEPEHECEHHS OJHOPa30BOi a00 MOBTOPIOBAHOI
ncuxonoriyioi  TpaBmu [24]. Bomnowac Tepmin IITCP wMae iHme cmucioBe
HaBaHTA)XCHHS IMOPIBHIHO 3 BU3HAUCHHAM «IOiTpaBMay [25].

[Ipu IITCP mnposiBAsieThCA TIpyla XapaKTEpPHUX CUMIITOMIB, TaKHX SK
TICUXOMATOJIOTIYHI MePEKUBAHHS, BUCOKUN PIBEHb TPUBOXHOCTI, BUMAIaHHS T1aM’ SITi
PO TPABMYIOU1 MOAI1, HeOaKaHHs 3ralyBaTH TaKi Mmojii, ad0 HaBMaKy YyacTe, MOBTOPHE
HarajyBaHHS, ySIBJICHHS 1 ICPE)KUBAHHS TPAaBMaTHYHUX, CTPECOBUX CUTYallii [24].

Crin BiI3HAYUTH, 110 OCHOBHUM YHMHHHUKOM, III0 TPABMYE€ TCUXIKY YYaCHHUKIB
00MOBUX Miil, € TpuBase nepedyBaHHs B crienndiuHOMY cTaHl O0HOBOTO CTpecy, SIKU
1111 9ac OO0 BIUIMBAE IMO3UTUBHO, a MICIIS HOT0 3aKiHUYCHHS, SIK IIPAaBHIIO, HETATHBHO.
Busuennst [ITCP novanocs 3 KJIIHIYHUX CIIOCTEPEKEHB 1 aHAITI3y HACIIIJIKIB BILUTMBY Ha
moauHy excrpeManbHux (akropiB. Cepemani nokasnuku yactotu [ITCP B ymoBax
BilicbkOBOTO Hacy (15-30 %) He 36iratoThCes 13 3aralIbHUMH JAHUMU PO MOMTUPEHICTh

[TTCP micns TspKkoro crpecy B mupHuii yac (0,5-1,2 %) [23, 26].
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[ITCP moxe Oyt HE TUIBKA y O€3MOCepeHIX YYaCHHMKIB MOJiH. 3rigHO
D. Cormie 1 J. Howell [27], 1o moaiOHUX MepeKUBaHb 3aTy4alOThCS M WICHH CIM’i,
CBIJKU, CyCIOH, pATyBaJbHUKH, a 3a ganumu O. Jones [27], — HaBiTh mepcoHAI
rocmiTagiB 1 MOpPriB. Y 3B’A3Ky 3 LMM KOJIO JIIOJIEH 13 po3jajiaMu BHACHIIAOK
CTPECOTEHHUX IO/ MOKe OyTH 3Ha4HO mupmum [18].

[Tpu [TTCP gacto cioctepiraroThest KoMopOiaHi posnaau. Hampukiaz, Shore Ta
iH. [28] cnocrepiramu y 28,0 % XBOpUX O3HAKM T€HEPAIU30BAHHOTO TPUBOKHOIO
po3nany, y 29,0 % — nposiBu menpecii, y 12,0 % — ¢o6iiiy 10,0 % — cranu, moBszaHi
31 3JI0BXXKMBAHHSIM aJIKOTOJIIO Ta IHIIUX TCUXOAKTHUBHUX pedoBUH. Cepen CyIyTHIX
pO37a/iB HaWOUIBII YACTUMU € Jenpecii 1 cuMnToMu opraniyHoro ypaxkenns [[HC
(mopy1ieHHs mam’sTi, yBaru, €eMoIliiiHa Ja0lIbHICTh, TOJOBHI 0011, 3alITaMOPOYCHHS)
[18]. Heo6xinuo 3natu, mo [ITCP — ne mennuHa npobiieMa, 1o 0XOIUTIOE JTIOJUHY B
LIJIOMY — TCUXIYHO, €MOLIIHO, TyXOBHO Ta (iznuHo. [lomepeaHi emnigemioyorivxi
nocimipkeHHss no’szyBanu IITCP 13 cnemudiunumu  npobiemamu  (Pi3UYHOTO
3I0pOB’s, aje BCEOCSHKHUM JaHamadT MEIUYHUX CTaHIB, IMOB’SI3aHUX 13 LUM
PO3JIaIOM, 3aIUIIAETHCA HEOXAPAKTEPUZOBAHUM [29].

Kpumepii TITCP AwmepukaHcbka TCHXIaTpUYHA acolliailisg TeperjsHyia
kputepii miarnoctuku I[ITCP  [30], y 5-“WBupanui /Jliaenocmuunozo ma
cmamucmuyno2o nocionuxa 3 ncuxiunux posiadie ( DSM-5) IITCP Oyno BkItOYEHO
710 HOBOT KaTeropii «Po3naau, mos’s3aHi 3 TpaBMOIO Ta CTPECOM». Y Cli CTaHH, BKIIIO-
YeHl1 B 110 KaTeropito kiacugikarii, BAMaraioTh BIUIMBY TPAaBMAaTH4HOI a00 CTPECOBOL
MoJii AK JlarHocTUYHOTO KpuTepito. DSM-5-TR, 6yno omy6iikoBano B 2022 p., 1m06
BKJIFOYUTH HAYKOBI IOCSATHEHHS 3 MOMEHTY BUITycKy DSM-5. V 11b0My OHOBIICHHI HE
OyJi0 BHECEHO JKOJHUX 3MiH J10 aiarHoctuyHuxX kputepiiB [ITCP mis mopocmux [31,
32]. 3rigHo 3 1i€l Bepcieto s moctanoBku AiarHo3y [ITCP Buminstoth Taki Kpurepii
[32]:

Kpumepiti A (nompiono ooun 3 nepenivenux): ocoda 3a3Hajia: CMEPTI, 3arPO3U
cMepTi, pakThyHOrO ab0 3arpo3u CEpHO3HOTO YIIKOKEHHS a00 (aKTUYHOTO YU
3arpo3u CEKCyaJbHOI0 HACWJIbCTBA B TaKWM CMOCIO(M): MpsMe ONMPOMIHEHHS; OyTH

CBIJIKOM TPaBMHU; JII3HATHCS, 1110 TPaBMa CTayacs 3 OJIM3bKUM poardeM a00 OJTU3bKUM
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JIPYroM; HETPSIMHUI KOHTAKT 13 HEMPUEMHUMHU JI€TANISIMUA TPaBMHU, SIK TIPABUJIO, TT1]] 4acC
BUKOHAHHSA TMpodeciiHMX O00O0B’SA3KIB (HANPHUKIAQA, MNPAIliBHUKA CIYXOU TepIioi
JIOITIOMOTH, MEJTUKH ).

Kpumepiti B (nompiono 1): TpaBMaTuuHa MOJIisl TOCTIMHO TEPEKUBAETHCS B
Takuil crociO(u): HebakaHi TPUBOXKHI CHOTAU; KOIMapw; (UIeIOeKn; eMOIIHHIA
CTpec micis TpaBMAaTHUHUX HaraayBaHb; (I3MUHA PEAKTUBHICTH IICIS BIUIUBY
TpaBMAaTUYHUX HarajayBaHb.

Kpumepiii C (nompiono 1): YHUKHEHHS TIOIPA3HUKIB, TTOB’I3aHMUX 13 TPABMOIO,
MicAasi TPaBMH TaKUM YHUHOM(aMH): DYMKH a0 MOYYTTA, TMOB’Si3aHI 3 TPaBMOIO;
HarajJyBaHHsI, IOB'sI3aH1 3 TPABMOIO.

Kpumepiii D (0606 ’si3xk060 2): HeratuBH1 AYMKHU 4 TIOYYTTSI, sIKI BAHUKIIM 200
MOTIPIIMIIMCS TICIIA TPaBMH, Y TaKUi CrociO(M): HEMOXKIIMBICTh MPUTANATH KIIIOUOBI
O3HaKH TpPaBMHU; HAJMIPDHO HEraTUBHI AYMKHM Ta MNPUIYIIEHHS MpPO ce0e 4Yu CBIT;
nepeOIbllIeHe 3BUHYBAYEHHS c€0€ YM IHIIMX Yy CIPUYMHEHHI TPAaBMH; HETATUBHUIA
BILUIMB; 3HUKEHHS 1IHTEPECY JI0 AISUTBHOCTI; MOYYTTS 130JIbOBAHOCTI; BAXKKO BIAYYyBaTU
MMO3UTUBHUI BIUJIUB.

Kpumepiii E (nompi6no 2): I1oB’s13aHe 3 TpaBMOIO 30y I’KEHHS Ta PCaKTHUBHICTD,
Kl Toyajmucs ab0 TOTIpUIMIIMCS MICHAs TpaBMH, HACTYMHUM YHUHOM(-aMu):
IpaTiBIMBICTh a00 arpecHBHICTh; PHU3UKOBaHA a00 JECTPYKTHMBHA MOBEIIHKA;
TINEPHACTOPOKEHICTD; MOCUJICHA PEaKIlisl MepessiKy; TPYIHOIl 3 KOHIEHTpPAIEIO;
TPYJIHOILII 31 CHOM.

Kpumepiii F (0606 ’a3xo06uti): CAMOTOMH TPUBAIOTH OUTBIIE OJTHOTO MICSIIS.

Kpumepiti G (0606 a3ko6uii). CAMIITOMH ~ BUKIUKAIOTh  JTUCTpEC  abo
(yHKII1OHAIBHI TOPYIIEHHS (HAMPUKIIAJ, COLllalIbHI, POQECiiiHi).

Kpumepiti H (0606 s3x06uiti): CAMOTOMA HE CIPUYUHCHI IMPUHOMOM JIIKIB,
B)KMBAHHAM TICUXOAKTHBHUX PEYOBHH UM IHITUM 3aXBOPIOBAHHSIM.

J10J1aTKOBO MOKYTh HPOSBISTHCS TaKi 06i cneyugixayii [33] :

Jlucoyiamusna cneyugpikayin: Ha nomatok 10 BIAMOBIAHOCTI KPUTEPIIM IS
JIarHOCTUKH, JIFOJMHA BITUYyBa€ BUCOKI PiBHI OYb-SIKOTO 3 HACTYIHOTO Y BiAMOBIIb

Ha CTUMYJIM, TIOB’S13aHI 3 TPaBMOIO: JEMEPCOHANI3aIlis — JOCBiI OyTH CTOPOHHIM
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crioctepirayueM abo BIJCTOPOHEHICTIO Bia cebe (HampuKiaja, BIAYYTTS, HIOH «IIe
B1IOYBa€ThCS HE 31 MHOIO» ab0 BM OadyuTe YyBI CHI); Aepeatizallis — MepeKuBaHHS
HEPEeaTbHOCTI, AUCTAHIIIi a00 CIOTBOPEHHS (HAMPUKIIAL, «peul HepeaabHi»).

Bioxnaoena cneyugbixayis: IOBHI I1IarHOCTUYHI KpUTEPI1i HE BUKOHYIOTHCS MPHU-
HaWMHI yepe3 6 MICALIIB MICIs TPAaBMHU, X04a CUMITOMU MOKYTh BHHUKHYTH HETalHO.

Hapa3si y 3B’513Ky 3 BUCOKOIO aKTyaJIbHICTIO TTPOOJIEMHU BUYACHOT JIarHOCTUKH Ta
orinku [ITCP B Ykpaini icHyBajla HEOOX1AHICTh MEepeKIaay Ta aganTallii [MuX MIKa
I BUKOPUCTAHHS Y HAI{ TOMYJISIIT, Ky ¥ 3p00MiIn yKpaiHChK1 JOCTiIHUKH [34].

B Vkpaini (2024) cknaneno YHipikoBaHUMN KITHIYHUAN IPOTOKOJ IEPBUHHOI Ta
CreIiagizoBaHoi MeAUYHOI goroMoru «l ocTpa peaxiiig Ha cTpec. [locTTpaBMaTiuuHmiA
ctpecoBuid posnan. IlopymenHs ananramii» [17], METOO SKOTO € TMOKpAICHHS
pe3yiIbTaTIB HaJJaHHS MEIUYHOI JOTIOMOTH TMAIIEHTAM 13 TOCTPOIO PEAKIIEI0 HA CTPEC
(I'CP) ta IITCP.

€ nBi kiouoBi BigMiHHOCTI Mk ['CP, TITCP Ta npobiemamu amanTarii: mo-
nepie, Ha BiaMiHy Bijg IITCP, npu I'PC oco6auBHii akIIEeHT CTaBUTHCS HAa HAsSBHOCTI
CUMIITOMIB JHCOIiaIlli, a caMe BIIUYTTS BIJCTOPOHEHOCTI Ta MPUTOJOMIIECHOCTI,
JenepcoHaizaimii 1 jaepeanizaiii; MoApyre, BIAMIHHICTh TOJATA€ Yy TPUBAIOCTI
cumntomiB: ['PC giarHocTyeThcst y mepioj BiJl ABOX JHIB O OJHOTO MICSLS MiCIIs
BIUTMBY TPAaBMATU4HOI MOAi1, B Toi 4yac, sik IITCP miarHocTyeTbes ik MIHIMyM 4epes
oIuH Micsaup micnaa TpaBmatuuHoi noxii. Jliarnoctuka I'PC, IITCP Ta mpobiem
amanTarii 3IiACHIOETBCS BiAmoBiaHO 10 KpurtepiiB MKX10 (pyopuka F43) [17].
VY 26,67 % o0cTexeHnX BINCHKOBOCTYKOOBIIIB 13 O3HAKaMU TICUXIYHHMX PO3JIaJiB,
OyJ10 BUSIBJICHO «CUHJIPOM BiJICTPOUYEHOTO MiC/IsI00HOBOT0 BiipearyBaHHs (HaIpysKeH-
Hs)». [laToreHe3 maHOTO CHHIPOMY XapaKTEPU3YETHCS XPOHIYHUM HAKOMMYCHHSIM
JECTPYKTHBHUX €MOIIIH, K1 He OYJI0 BiipearoBaHo, 13 BIICTPOUYCHHUM iX MPOSBICHHIM
MICIIsl MPUMTMHEHHS J11i XpOHIYHOT0 00 MOBTOPIOBAHOI'O TOCTPOI0 IICUXOTPABMYOUYOTO
YUHHUKA, 10 JOCITAIOCS BUBEACHHSIM BIHCHKOBOCTY>KOO0BIIS 3 30HU O0HOBHX 1Mt [35].
Cepennst TpUBANICTh CTaHy — 110 Micsng [35].

JocnimkeHHs: AEMOHCTPYIOTh B3a€MO3B’ SI30K COMaTUYHUX cuMnTomiB 1 [TTCP

y BB/I, B To#1 5k€ yac iCHyIOTb BIIMIHHOCTI COMaTUYHUX CUMIITOMIB Y 3aJI€KHOCTI BiJ
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nepiony ciyx0u [33]. IcHyroTh 1 3HauyHI TEHACPHI OCOOJMBOCTI 3HAUYYIIUX
€TIOJIOTTYHUX YMHHUKIB, emigemioniorii Ta nepediry IITCP. Peakiis Ha ctpec depes
MICUXOJIOTIYHY TpaBMYy 3aJIe)KHUTh BiJl CTaTi, )KIHKU OLIbIIIE€ CXUIIbHI 10 PU3UKY 100
po0JIeM 13 ecuxiuHuM 310poB'sam [21, 36-39].

I xo4a y BIAICBKOBOMY JOCBIJIi YOJIOBIKIB 1 )KIHOK € CXOXICTh 1 BIJIMIHHOCTI —
BIUTUB OOMOBUX fiil € (hakTOpoM pu3uKy asi o0ox ctareid. [lonii BificbkoBOrO 4acy
noB’s13aH1 3 BuluM piBHeM [ITCP [39], npu 11boMy KiHKH MarOTh BABIU1 BUILIUA PU3UK
Horo po3BUTKY, HiK 4HONOBiKK. Helpobionoriuna ocHoBa cxwmibHOCTI 10 [ITCP B
3QJIEKHOCTI BiJl CTaTi MOXKe OyTH OB’ sI3aHa 3 BIAMIHHOCTSIMH Y (DYHKITISIX CUCTEM, 110
pearyroTh Ha CTpEC, 4epe3 B3aEMO/III0 MiK TOPMOHAMU CTATEBUX 3aJ103 1 CTPECOBUMHU
NeNTUIaMu, TakKUMH SIK  KOpTUKOTpomiH-puii3uHr-gpakrop (KP®), opekcun,
okcutonuH 1 Hewponentu Y (NPY). Kpim Toro, y azax, ko piBeHb €CTPOTeHIB
HU3BKUW, pU3UK pOo3BUTKY a00 3aroctpeHHs [ITCP Bummii. BiapniicTe 10CHiIKeHb
BUSIBUJIM KIJIbKA ICTOTHUX CTaTe€BHX BIIMIHHOCTEN y QyHKIII KP®. BoHu BKItOUatOTH
reHeTH4Hi ¢dakTopu, Hanpukiaa, npomMorop KPD micTuTh enemMeHTH BiJIOBIII HA
ecTporedH. BaxjiuBO BIJ3HAYWTH, IO CTATEBl BIAMIHHOCTI BIJMOBIJAIOTH 3a PI3HY
cxunbHICTh g0 IITCP 1 pi3Hi peakiii Ha JiKyBaHHS. 3racaHHs cTpaxy (mporec,
BIIMOBIIaIbHUM 32 edexTuBHICTh NoBeAiHKOBO1 Tepanii npu IITCP) y xiHok y
Meploid BUCOKUX PIBHIB €HJOT€HHOTO €CTPaaioy € OUTbII BUPA3HUM, HIXK Yy Neploin
fioro Hu3bKOTO piBHSA [40].

[{i pe3yabTaTd MarOTh 3HAYEHHS [ 3MIH Yy TOJITULI Ta TEHAEPHO
OpIEHTOBAHMX CTpaTeriii Mpo(iIaKTUKU Ta BUMAraroTh MOJANBIIOr0 BUBYCHHS [41].
Boanouac sk Bxke Bi3HA4YanaoCh BHIIE, TPOOIeMa YOJIOBIUOI Tmo(epTUILHOCTI Ta
iXHBOT'O CTATEBOTO 370POB'Sl HACKOTOAHI € HAWAKTyaIbHIIIO, H cepe]l YNHHUKIB 110
MIPU3BOAATH 0 MOTO 3HIKCHHS TIeBHE Mictie 3aiimae ITTCP.

Cmpec, cocmpuii cmpec ma po3niaou 40108i4020 300poe's CTpec BIIMBAE HA
YUCJIEHHI ICUXO0JIOT1YHI Ta (Pi310JI0T14HI MPOLIECH.

B excrnepuMeHTaIbHUX JOCHIKCHHSIX MOKa3aHo, 10, HABITh MPHU Aii M’ SIKOTO
€MOIIIIfHOTO CTPEeCy B MEPiOJ MOJOYHOTO BHTOJOBYBaHHS Yy TOJANBIIOMY dYepe3

0arato pokiB CIIOCTEPITAIOTHCS MOPYIIEHHS CIIepMaTOreHe3y y nopociux [42].
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CouiaJIbHUHM CTpEeC y TBApUH TMOB’A3aHUN 31 3HKEHHAM (YHKIIIT S€YOK yepes
smiam JII" 1 Te. Cui mosicHIoe, HUXK4YHi 00’ €M CIIEpMH Ta KOHIIEHTPAIli CriepMaTo30i/1iB
y TPYyIIi MapMO3ETOK, 110 CTPAKIAIOTh BiJ] XPOHIYHOTO CTpECy, HUKIUMHU piBHAMU JIT
1 Tc [43]. MoxnuBO, 10 Il 3MIHM BUKJIMKAHI €HJIOTCHHHMH OITiOifaMH B CHCTEMI
rinorainamyc-Tinogiz-nagaupuuku. 3miau JII' 1 Tc MoXyTh 101aTKOBO BILUTMBATH HA
CUMIIATUYHY Ta mapacuMmnaTudHy cuctemMu nipu ['C, mo 6e3mocepeiHhO BILUTMBAE HA
(YHKIIIO SI€YOK 1 SKICTh criepMH [44].

IcHye mocTaTHRO HAYKOBUX JIOKA3iB, sKI CBIIYATh MPO T€, IO IMCHXOJIOTIIHHIMA
CTpEC MOXKE CEPHO3HO BILUTMHYTH Ha CIIEPMATOT€HE3, B OCHOBHOMY B pe3yJIbTaTl Pi3HOI
cekperii tecrocrepony (Tc). ITHB mae npsimy inribitopny niro Ha HPG  Bich 1
kiituny Jleinira B seukax. ['onagoTponin-iHrioiTtopuuii ropmon (GnlH), Takox mae
1HT10yI04y Jit0 Ha 1110 Bich. [Hri0yBanusa oci HPG npusBoauts g0 maninas piBus Tc,
[0 CIOPHUYMHAE 3MIHU B KIITHHAX CepTojl Ta reMaro-TEeCTUKYISIpHOMY Oap'epl, 110
MPU3BOIUTh JO 3YIUHKH crnepMarorede3y. CraTeBi KIITHHA TaKOX CTalTh
Bpa3JIMBUMH JIO TOHAJOTOKCUHIB 1 OKHCTeHHs. OJIHAK CTYMiHb 1 CEPHO3HICTh BIUIMBY
MICUXOJIOTIYHOTO CTPECY Ha sI€UKa JIFOJJMHU Ba)XXKKO BUBUMUTH 1 TOMY OUIBIIICTh AaHUX
OTPMMaHO B €KCIIEPUMEHTI Ha TBapuHaX. He3Bakaroum Ha 1€ JOCIITHUKA
OTPJIIOAHIOIOIOTh, aHATI3YIOTh ICHYIOUI JJaH1 1 BBAXAIOTh 1110, CTPEC SIK MPUUYUHHUM
(dakTOop 4YOJIOBIYOrO O€3MIigAs HE MOXHA ITHOPYBAaTH, 1 TNAILI€HTIB CIIiJ
nmoiH(GOPMOBYBATH PO HOTO BIUIUB Ha (PYHKIIIIO S€YOK 1 (DEPTHIIHHICTH 1 JOTIOMOTTH
iM BIopaTucs 3 1i€to nmpoodsiemoro [45] .

Tak, y mociimkeHH1, e OAHOYACHO OliHIOBaIM peakilii Ha roctpuid crpec (I'C)
(mpu iMiTaiii BiiCHKOBOTO TMOJIOHY) [46] OyJio omiHeHO cTaH 60 YOJOBIKIB Mija Yac i
BiJIpa3y Miclis y4acTl y HaB4YanbHUX 3axojax apmii CIIIA 3 BUKUBaHHS, YXUJICHHS,
OTopy Ta BTedi, Je OyJ0 MPOBENCHO TPU TUKHI IHTEHCUBHOTO, CTAHIAPTU30BAHOTO
HaBYaHHS JJI COJIJIATiB, SIKUM MOJKE 3arpoyBaTH TOJIOH. CHMYJIAIS TOJOHY Ta
IHTEHCHBHI 1MITalllifH1 JOMUTH TOTIPIIUIN KOTHUTHBHI MOKa3HUKHU Ta BCl aCHEKTH
HacTporo. Ile Takox miABUIIMIO BIpOT1AHO PIBEHb KOPTH30JIy B CHPOBATIII Ta CJIMHI Ta
nerigpoemanapoctepoHn (IAT'EA) cynasdary (AI'EA-s); anpeHaniny 1 HopaJapeHaliHy

(p<0,01); Buknukaio 36inbmenHs NPY B ciauHi; 1 3HMWKeHHS piBHS niposiakTuny (ITPJT)
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y cupoBarii kpoBi Ta Tc B cupoBariii KpoBi Ta ciauHi. YacTKoBe BITHOBJICHHS
crocTepiranocs oJpa3y Micis TPeHyBaHHs, ajleé COPUYMHEHI CTPECOM 3MiHU, 30KpeMa
y Basi Tija Ta AesKkux Olomapkepax, 30epiramucs [46]. 3a yMOB ydacTi y 00HOBHUX JisX
piBeHb HOpaapeHadiHy Ta jaodaminy OyB MiABUINEHUM, a PIBEHb KOPTHU30IY —
samxkennid. Pigui nentuny, Te, [TPJI ta incyniHononionoro dakropy pocra-1 (IGF-I)
Oynu 3HWKeH1, Toi K pieHb JI['EA-s OyB migBumenwii [47].

VYuacuuku Ta BBJ] 3a3Buuaii moBiIoOMIISIOTE PO MpOOIEMHU 31 CHOM, BTOMY Ta
MOTaHUN HACTpid, KOXKEH 3 IIMX CHUMIITOMIB MOXK€ OyTHM TOB'SI3aHUN 3 pIBHEM
4OJIOBIYOT0 cTaTteBoro ropmony — Tc. Hacto ixX MOB'S3ylOTh 13 JIETKOIO YEpEIHO-
M03K0BO10 TpaBMoro abo IITCP. Ctpec BiliCEKOBOTO cepelIoBHINA, OCOOIUBO MMij yac
pPO3ropTaHHs, Ma€ HEOTHO3HAYHUI BILUTMB HA PIBEHb TOPMOHIB, BKJItoUatouu i Tc [48,
49]. Hanpukiasn, piBeHb OCTAaHHBOTO B CHPOBATII KPOBI 3HaYHO 3HMKYBABCS MICIIS
TKHEBHX BIMCHKOBHUX TPEHYBaHb, aji¢ BITHOBIIOBABCS MPOTATOM TPHOX MHIB. OMHAK
CTpeC TaKOXX MOXxe miABMIMTH piBeHb Tc. Hanpuknan, piBenb Tc 3Ha4HO
I1JIBUIITYBaBCS Yepe3 OJWH 1 IIICTh MICAIIB IIicis MOBEPHEHHS 3 OOMOBHX 3a1ad y
MOPIBHSAHHI 3 BUXITHUM piBHeM [49]. Inme nociiymxkenns BB/[ [50] He BusiBwio
BIJICYTHICTb pi3HUII B piBHAX Tc B m1a3mi kpoBi Mixk oco6amu 3 ITTCP, nos's3anum 13
OOMOBHUMH JisIMH, 1 3TOPOBUMHU KOHTPOJIBHUMU IPYIaMU, 1110, MOKIIMBO, BioOpaxae
€HJOKpHUHHI pIBHI NpU XpoHIYHOMY, a He ['C [48].

Perynsamiss [THO npu IITCP Bxe noOpe mocmimkeHa, TOJl SIK TiOTalIaMo-
rino¢dizaprao-ronagna (HPG) Bichk e HeTOCTaTHHO BUBYCHA 1 TIPH i1 JOCIIIKECHHI
OTPUMAHO CynepeuwuBi AaHi. Lle cTocyeThes 1 piBHS YOJIOBIUOTO CTATEBOIO TOPMOHY
[47, 51]. Tak piBens Tc y uvonoBikiB-comaatiB i3 IITCP 3anexuTh Bij ypaxyBaHHS
CYMyTHIX 3aXBOpPIOBaHb (IIEMIPECUBHOTO PO3Nady, 3aJeKHOCTeW Tomio). B meskumx
CIIOCTEPEKIACHHSIX HE BUSBUIIM KOJIHUX BIAMIHHOCTEH y piBHAX TC MIXK conmaramu 3
IITCP 6e3 ypaxyBaHHsI CyIyTHIX 3aXBOPIOBaHb 1 KOHTPOJIBHOIO TPyIor0. B iHImmX —
Npy BUBYEHHI IMMapaMeTpiB y YOJIOBIKIB 0€3 CyMyTHIX 3aXBOpIOBaHb piBEHb Tc¢
BHSBHMBCS BUIIIM, TOpIBHAHO 3 cojmgatamu 3 IITCP i3 komMopOimHHM po37a7oM,

Jenpeciero abo aaKOTOIBHOI 3aJI€KHICTIO Ta KOHTPOJIBHOIO Tpynoto [47, 52].
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3aranpbHOBIIOMO, WO CTPEC BHUKIMUKAE TMOPYIICHHS TIE€HEpPaTUBHOI Ta
KOIYJIATUBHOI (DYHKIIIT Ta T€ 110, PETYJISLis PeNpOayKTUBHOT CUCTEMHU BIJOYBAETHCS
3a gomomororo HPG. 3B'I30k MiX Ii€f0 BICCIO Ta BIiCCIO TimoTajgamyc-Timodis-
HAJHUPKOBI 3aJ1031 AY)KE€ BAXKIMUBUHN JUIA MIATPUMKH OalaHCy MPU BIATBOPEHHI 1
BIDKMBaHHI JIFoguHU [53].

[TapaBeHTpUKYJISIpHE SAPO Y TIIOTATIAMYC1 PETYIIIOE Peakilii Ha CTPEC 1 aKTUBYE
cuMItaTuko-aapeHanoBy cucremy, a HPG 1 I'THO oci, aktuBariist SKux mpu3BOIUTH 10
nafiaHsa Tc B roHamax, BIUTMBatoun Ha KIITHHU CepTodii Ta KpoBOHOCHUI Oap’ep [45].

[Ipu IbOMY KOPTUKOCTEPOIAN MOXKYTh MMPU3BOJIUTH A0 AUCHYHKIIIT CTATEBUX Ta
PENpPOIYKTUBHUX IPOIIECIB MiJ] Yac Jii CTpecy Ta Micis HbOTO. I, HaBmaku, MOXYTh
BuHUKaTH 3MiHM Yy [ THO uepe3 roHagHi CTepoinHi TOPMOHU: €CTPaaiol, IPOreCTepoH
1 Tc [54]. Hanpuknan, Tc 3MeHIITye ceKkpelito KOpTU30ay y Jrojaeu [55], 1 mpuraiuye
BupoOsieHHa AKTI' 1 kopTukocTepony y rpusyHis [47, 56].

BB ctpecy 3HMXKY€ peryssiito penentopis Tc Ta ecTpaaiosly B TiIOKamIi.
Tc meperBoproetbest Ha JI'T 1 ecTpamion, Air04M HA PELENTOPU AHAPOTEHIB 1
ectpazgiony. OCHOBHOIO 00J1acTio, Ha SIKY BIUTHBAE Tc € rinmokamil. [IpumyckaroTs, 1o
BIUIMB TC Ha MOAYJAIII0 HACTPOIO Ta TPUBOTH 3IMCHIOETHCS IIISIXOM B3a€MOIl
peuentopiB KPI" Ta peuenrtopis annporenis [47, 57].

Ax Q13uyHU, TaK 1 ICUXOJOTIYHUN CTPECH MOKYTh 3HU3UTH piBeHb Tc. Y Toi
yac sK JesKl JOCTIPKeHHs BUSBWIM HWk4uid piBeHb Tc B oci6 3 IITCP, inmi
MOBIJJOMMJIH ITPO BIJICYTHICTh BIAMIHHOCTEH a00 HaBITh MPO BUIL1 3HAYECHHS. 3arajiom,
ckiaaHa B3aemois mixk ocsimu [ THO ta HPG 1 ronagaumu cTepoigHUIMU TOpPMOHAMHU
I JIKPECITIOE BAXKIIMBICTD MOAAIBIINX JIOCTIHKEHD JIJIs KPaIloro pO3yMiHHS OCHOBHHUX
Mexani3MiB [TTCP Ta nmoTeHmiany a1s MijecCnpsiMOBaHUX BTpy4aHb [47].

3araJlbHO BHM3HAHO, IO SKICTh 1 KUIBKICTh CIIEPMATO30idiB BH3HAYAE
bepTribHUI TOTeHII1an YojoBika. CTpec moripurye noka3Huku peptunbHocTi. [cHye
KOpEJISIisl MK JEIKUMU OloMapKepamH CTpecy, YOJIOBIYMMHU €HIAOKPHHOIATISIMH,
SKICTIO Ta KUTBKICTIO CIIepMU y O€31UTiTHIX 40I0BiKiB [58]. besayMoBHO BiifHa 11€ TyX)e
cuibHUM cTpec. Tak, mpy BUBYEHHI BIUIMBY Ha MapaMeTpu CHEpMH (KOHLIEHTPALIIO)

rpOMaJITHCHKOI BiifHM B JIiBaH1 MOBIIOMIISIIOCH TIPO PI3HMINIO B MapaMeTpax ClepMu
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iy yac 1 mcist Hel. SIKicTh criepMu OyJia 3Ha4YHO HUYKYORO 11 Yac BIHHU MOPIBHSHO 3
nicasaBoeHHUM TiepiogoM. OpHaK y TICIIBOEHHUH TIepioj BIJCOTOK aHOMAJIBHOL
Moposorii cnepMiiB 301bIINBCSA. BogHOYac HEe BUSIBICHO CYTTEBOI Pi3HUII Y 00'eMi
EAKYJISATY 1 MOTOPHII crepMaro3oiliB [44]. VYV micIIBOEHHUN TNeEpioJ] BIACOTOK
azoocriepmiii Ta Tux BBJl, axi mamu <10 miH cmepmaTo3oigiB B 1 Ma cnepmu
3aJUIIIAaBCs TUM CaAMHM, aJie BIIOYBCS 3CyB Y KIIBKOCTI 0C10 13 TPAHUYHOIO KIJIbKICTTIO
(11-20 mua/Mi) Ta HOpMaIbHOO (>20 MitH/MIT) (3pa3ku criepMu, 310pani y 1985-1989
pokax (Tija yac BiifHHM), TOPIBHIOBAIM 3 TUMH, 110 Oyiu oTpuMani y 1991-1995 pokax
(micuns BiiHM)) [44].

MexaHi3M, 3a JONOMOIOI0 SIKOTO TCHXOJIOTIYHUI CTpec MOK€ BIUIMHYTH Ha
AKICTh CIIEPMHU, HE 10 KIHIS 3'ICOBAaHO. 3arajoM pPO3pI3HSIOTH MPSIMHUI 1 HEPSAMHUIA
BIUIMB cTpecy. [IpsiMi HacioiAKM CTOCYIOTbCS HACIHIIKIB, OINOCEPEAKOBAHUX
BEreTaTHUBHOIO HEPBOBOIO CHUCTEMOIO, HEUPOCHIOKPUHHOIO CHCTEMOIO Ta IMyHHOIO
CUCTEMOIO, TOJII SIK HEMpsIMI HACIIJKA BUKJIMKaHI 3MIHaMH, K1 € HACIIJIKOM 3MIH Y
3I0pPOBiM TOBEAIHIN, HANPHUKIAA KypiHHSIM Toilo. Haciiaku cTtpecy MOXyTh OyTH
yepe3 TOPMOHAIBHUNM KOMIIOHEHT PEryJisilii criepMaroreHesy. € masi, Mo 1e Moxe
OyTH MOB'SI3aHO 3 IHKPETOPHUMHU 3MIHAMH, SIKI CIIOCTEPITAIOThCSA Y YOJIOBIKIB ITiJT Yac
CTPECOBHX MO/I1{, ONKUCYIOTh HABITh OBHY 3YMHUHKY IIPOLIECY CIIEPMATOT€HE3Y Y CTaHI
HaJ3BUYaliHOTO cTpecy. MeHm cuibHi GopMmMu cTpecy (B pesyibTari 0010 abo
orepailii) TpU3BOATH 10 3HWKEHHS KOHIIeHTpallii Tc y mocTpaxaanux 4oioBikiB. Le
MOke OyTH pe3ysbraroM akTuBaiii ropMoHiB I THO, siki, MOXyTb MiJIBUILLYBaTUCA Y
BIIMOBIBL Ha cTpec [44].

Bumii 3HaueHHs Gi0MapKepiB CTpeCy KOPENIOBaIM 31 3HAYYIIUM 3HIKCHHSIM
piBas Tc ta @CI" (p=0,001), a Takoxx migBuineHHsM [1PJI, kopTuzonamisiazu CIMHU
(p<0,001), TakoX TOKa3aHO, IO SKICTh 1 KIJBKICTh CIIEPMH KOPEIIOBAIA 3
6iomapkepamu ctpecy (p<0,001). ITpu yomy, mokazaHo, 1110 ICHY€ SIK IO3UTUBHA, TaK 1
HEraTMBHA KOpEJSIiss MDK OloMapkepaMHu CTpecy, CTaTeBUMH TOPMOHAMH Ta
napameTpamu criepmorpamu [58].

B iHmomy nociijpkeHHi, J€ BUBYAIM CTaH 3J0POB’S BIMCHKOBOCIIYKOOBIIIB

nicns HaBdaHHS «[loBeminka micis 3axommenus» (I1113) (y 30poitnux cunax Kananu
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nigroropka I1I13 — 1e yoTupuaeHHUN Kypc BHXKMBAHHS B TIOJIOHI), MiJ Yac SIKOTO
COJIIATH TIJAaBaINCh 3POCTAIOYOMY CTPECY, OIIHIOBAIM iX 3JaTHICTh BUKOHYBATU
BilicbKOBI 1111 [59]. Byno mpumnyiieHo, 1mo: (a) mopiBHSHO 3 6a30BUM piBHEM, TPEHY-
BanHsa [II13 mpusBene A0 3HAYHUX OOOPOTHUX 3MIH MOKA3HHUKIB MCHXOJIOTTYHOIO
(GyHKIIIOHYBaHHS Ta PIBHIB TOPMOHIB CTPECY B CUPOBATII KPOBI Ta CJIHHI, 1[0 MAIOTh
BIJTHOILICHHSI JI0 CTPECOCTIMKOCTI Ta BPa3nuBOCTi; 1 (0) BIAXWUJICHHS BiJ BHUXIJHOTO
piBHSA OyAyTh MAaKCHMAJIbHUMH B MOMEHT HaMIHTEHCHUBHIIIOTO CTpecy IIiJ Yac
HaBuaHHs [59]. [lepconan oriHIOBaM Ha TOYaTKOBOMY €Tarli, IBi4i IT1]] 9ac HaBYaHHS
(6e3mocepeIHbO TEpPe MEHII CKJIAIHUM «CIIEHApIEM 13 JIOMMUTOMY» 1 3HOBY IMICJIA
1HIIIOTO «HAbaraTto OLIBII IHTEHCUBHOTO CIIEHAPIIO 3 JIOMUTOMY) 1 MICIIA 3aBEpPIICHHS
HaBuaHHs [59]. KoxkHOro pasy OIIHIOBAJIM HACTPii, BTOMY, AUCOINAIII0, CUMIITOMHU
[ITCP, kopoTkodacHy Ta ONEpaTUBHY IaM’SiTh, & TAKOXK PIBEHb TOPMOHIB KOPTU30ITY
ta II'EA y ciuni [59].

Crpec mia yac TpeHyBaHHS MPU3BOJAMB 0 MIABUIICHHS PIBHSA KOPTH30IIy Ta
TPHOX IHIIUX J00pe BcTaHOBIeHUX OiomapkepiB crpecy: JAI'EA, NPY Tta anpenaniny.
KoxHuii 3 HUX NpeacTaBiisi€ MISIBHICTh OKPEMUX (DYHKIIOHATIBHUX CUCTEM, TOMY
CIIPUYUHEHI CTPECOM 3MIHU B ITUX (Di310JIOTTYHUX CUCTEMAX Y3TOJKYIOTHCS 3 17IE€10,
o I1I13 npencrasnsie aiicHy eTojoriuHy Moaelb s BuBueHHs ['C y mroneit. Ha i
K (131070T14H1 O10MapKepu CTpecy BIUIMHYJO HaBUYAHHA IIOJI0 BH)KMBAHHS B HEBOJII
[59]. IMokazuukamu ¢izionoridnoi GpyHkiii Oynu piai koptuzony ta JJI'EA (y ciuni),
00 KOpPTH30JI BBAXXAETHCA OJHUM 13 HaWKpammx O10JOTIYHUX MapKepiB CTpecy, a
JI'EA € OCHOBHUM CEKPETOPHUM IPOJYKTOM HATHUPKOBUX 3aJ103, 1 BUBLIBHSAETHCA
Pa3oM 13 KOPTU30JIOM Y BI/ITIOB1/Ib HA BUBIJIbHEHHS aIpEHOKOPTUKOTPOITHOTO TOPMOHY
(AKTT) rinogizom. II'EA noB’si3anuii 3 IMyHHOIO (DYHKIIIEIO, 2 B HEPBOBIH cUCTEMI
Ti€ K HeHpOaKTUBHMI 1 HeWponpoTekTopHuii haktop [59].

OcHoBH1 He#poximMiyHi Xxapaktepuctuku [ITCP BkiItouYalOTh aHOMaJbHY
PEeryJIAIil0 KaTeXxoJIaMiHIB, CEpOTOHIHY, aMIHOKHCJIOT, MENTHAIB 1 OIIOiHUX
HEHWPOMENIaTopiB, KOXKEH 3 SKUX PEryJIOI0Th/IHTErPYIOTh PEaKIlii Ha CTpec 1 CTpax.
Karexonaminm — (1310J0T1YHO aKTHUBHI PEYOBUHH, 110 BUKOHYIOTH POJIb XIMIYHUX

MOCEPETHUKIB (MEIaTOPIB Ta HEUPOTOPMOHIB) Y MDKKIIITUHHUX B3a€EMOJIISAX Y JIFO/ICH
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Ta TBApWH. AJIpEHAJIIH, HOPaJApPCHAIH Ta J0daMiH CHHTE3YIOThCSI Y MO3KOBIU
PEYOBHHI HAJHUPKOBUX 303, Y CUMIIATMUYHIA HEPBOBIA CUCTEMi Ta B MO3KY. Y
namieHTiB 13 [ITCP cnopcrepiranocs 30iumbIeHHST €KCKperii nodaMiHy Ta HOTO
JIEPUBATIB 13 ceuero. ToOTo BUIIEHHS JodaMiHy TPUYETHE JI0 TTOSIBU CTPaxy y JIOJISH.
I sk HAcHIIOK, BIUVIMB CTPECOBUX (PAaKTOPIB 1HAYKY€E BUBUIbHEHHS A0(daMiHy, SKUH, Y
cBoro yepry, moxe monymoBatu peakuii THO. IcHyioTs 1 renetuuHi Bapiamii B
cucremi godaminy, ki BIUTUBaIOTh Ha 3HMKeHHs pu3uky [ITCP [60].

Hopaapenanin HaltOUIbII peTeNbHO BUBUYCHUN «KIACUYHUID HEMpoMeniaTop y
010JI0T1UHIM BIJIMOBI/I HA TpaBMAaTUYHUM cTpec. OCHOBHOIO OCOOJIMBICTIO MAIIEHTIB 13
[ITCP € criiika TiNEpakTUBHICTh BET€TaTUBHOI HEPBOBOI CUCTEMHU. BiamoBigHO,
MIJBUIICHE BUJAUICHHS KaTEXOoJIaMiHIB Ta iX MeTa0oJiTiB 13 ceuer Oylio
3agokymenToBano y BB/l 13 IITCP [47, 60]. Byno moka3aHo, 110 BUCOKI PiBHI a0o
pEaKTUBHICTh HOpaApeHaniHy y namieHTiB 3 [ITCP noB’si3ani 31 3HmkeHHsIM NPY 1
pelenTopiB  02-HOpPaAPEHEPTiYHUX HEUPOHIB, fAKI MPUTHIYYIOTh BHUBIJIHLHEHHS
HopanpeHamiHy [61]. 'imeppeakTUBHICT MUTAAIENOAIOHOIO TiNA y TAIlIEHTIB 13
[ITCP Takox MOK€ BUKJIMKATH TIIIEPPEAKTUBHICTh HOPAJIPEHEPTIYHOI cucteMu [62].
Kpim Toro, mijBuIiieHa akTHBHICTh HOPAJAPEHEPTIYHOI CUCTEMH MTO3UTUBHO TOB’s13aHa
3 JIOBFOCTPOKOBOIO IMaM’SITTIO Ha CTUMYJIH, 110 TIOB’s13aHi 3 TpaBmoto [47, 63].

AKTHBAaLIS OB’ I3aHUX 31 CTPECOM HEHPOECHIOKPUHHUX CUCTEM J0MOMArae Iij-
TPUMYBATH TOMEOCTA3, ajie HAJAMIPHUNA CTPEC MOXKE MOIIKOAUTH (PYHKIIT OpraHizmMy
[64]. [TeBHI 3aKOHOMIPHOCTI CEKpEIlii TOPMOHIB y BIHICKOBOCITY>kK00BIIiB 32 ymoB I1I13
y BIJIMOBIJb Ha CTpec MOB’s3aHl 3 €()EKTUBHUM TMOJIOJNIAHHIM cTpecy. Hampukian,
e(heKTHBHA PeaKIlis Ha CTPeC MOKe OyTH OB’ s13aHa 31 MIBUIKUM I ABUIICHHSIM IIEBHUX
HelporopMmoHiB crpecy, Takux sk NPY, y Bianmosiap Ha roctpuii crtpec (I'C), 3
MOJTAJIBIITUM TIOBEPHEHHSIM 10 BHUXITHOTO piBHS Ticis npunuHeHHs ['C. BuBdeHHs
NaTTEepHY WI€T BIAMNOBIAI PEKOMEHIYIOTh JJIsl OLIHKH TOTO, HACKIJIBKUA J0OpE JII0IU
CTIPABJISIFOTHCS 3 KOPOTKOYACHUMHU CHIILHUMHE CTpecoBuMH (akTopamu [59].

Pisenr NPY y mmasmi KpoBi MOKe SBISTH COOOI0 O10JOTIYHY KOPESIII0
CTIMKOCTI 0 HECHPUATIMBHUX HACIIAKIB CTpecy a00 BIAHOBJIEHHSA Miciid HbOTO [65].

Hapa3i Bimomo mpo JoKaji3aiifo HeWpomenTtuaiB B sedkax joauad, NPY-
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IMYHOTIO3UTUBHUX HEPBOBUX BOJIOKHAX Yy KallCyJl si€yka, MepUTyOyIIpPHUX MI1OiTHHUX
KJIITUHAX, 1 HaBITh y KIiTHHAX JleWaira Ta ciM’sIHUX KaHAJbLAX (30KpeMa HaBKOJO
IHTEPCTHUIIATPHIX KPOBOHOCHUX CyAHH) [66].

Harenmep NPY HaBiTh BBakalOTh OJHUM 3 aJanTaiiiHux (HaKTOPIB IS
BIDKMBAHHSI B €KCTPEMAJbHUX YMOBaX Ta BBAXKAIOTh MOT0 aHAIOTH MOTCHIIMHUMU
HOBHUMH CIIOJTyKaMH I JiKyBaHHS cTpecoBux posnazaiB Ta [ITCP [67].

CepotoHiH, skuii BaxiuBuil y poooti [ITHC ta Oepe ydacTth y cekcyalbHii
MOBEIHIT, PEryJsiii CHy, arpecii, ameTutry, CepIeBO-CYyIWHHOI Ta JIUXaJbHOI
JISTBHOCT1, MOTOPHO1 aKTUBHOCT1, TPUBOTH, HACTPOIO, HEMPOESHTOKPUHHOI CEKpeLli Ta
ananresii. Jlokasu ceporoninepriunoi nucperyismii npu IITCP BximodaroTs yacti
CUMIITOMH arpecii, iMIyJIbCUBHOCTI, JIETIPECIi Ta CyillMJanbHOCTI. BIJIMB cepoTOHIHY
Ha a)eKTUBHI Ta CTPECOBI peaKIlii MOXKe 3MIHIOBATUCS B 3aJIEKHOCTI BiJl IHTEHCUBHOCTI
ctpecopa. CeporoHin B3aemoie 3 KPI' 1 HopanpeHaniHOM, KOOPAMHYIOUH €MOLIKHI 1
cTpecoBi peakuii opraHizmy [68]. YV uonosikiB 3 IITCP piBeHb cepOTOHIHY Y
CHPOBATKH KPOB1 3HIXKY€EThCS [47].

byno BusBIEHO, 110 PIBHI KOHIIGHTpAIlli CEPOTOHIHY Ta KOPTU30IY
y3rokyBaiaucs 3 ocobmmBocTsaMu narlieHTiB sk [ITCP-CP (aeuytinuBi go cTpecy,
3n0poBi), Tak 1 [IITCP-CC (IITCP, uytnusi 1o crpecy). [loBimomisiiocs, mo cepeni
PiBHI KOHIIEHTpaLlli KOPTU30Jy 3pociu Outell 3HauHo B rpyni [ITCP-CC, Hix y rpyni
[ITCP-CP, nopiBasiHO 3 KOHTpojeM. [logiOHuM urHOM OyJi0 BUSIBIEHO, IO T'pyIia
I[ITCP-CC noxkasana Oinbllie 3HUKEHHS CEpElIHIX PIBHIB KOHIIEHTpALli CEPOTOHIHY,
Hix rpyna [ITCP-CP, nopiBHsIHO 3 rpymo KoHTpoJto [69].

BusiieHo, 1110 KOHIIEHTpaIlisi KOPTU30JIy Y BOJIOCCI Ta PEAKTUBHICTh KOPTU30ITY
Ha cTpec nependayaroTs nocuyieHHs cumntomib [ITCP nicns TpaBMu 1 yac 60i0BUX
1 (BilicbkoBOTO po3ropTanHs) [70]. Lle Oyio mokazaHo y TOCHTIIKEHH1, Y SKOMY Oyu
00CTeXKEeH1 COJIIATU-YOJIOBIKHM NIepe]1 BIANpPaBKoo B Adranictad i uepe3 12 Mic micis
BIJIMPABKHU 3 BUKOPUCTAHHAM BUMIPIOBaHb MCUXOMATOJOTTYHUX CUMITOMIB. [TporHo-
CTHUYHA IIHHICTh 0a30BOi KOHIIEHTpaIli kopTu3ony y Bonocci (HCC, N=90) 1 ctpec-
peakTUBHOCTI KopTu3oiny B ciuHl (N=80) mpu po3Butky cumnroMiB [ITCP micnus

KOHTAaKTY 3 HOBUMH TPaBMYIOUYUMU MO issMU. BusiBuiocs, o BUXiAHUI piBEeHb KOPTH-
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3041y BiporigHo nepeadada Oiabliny 3Miny cumntoMiB [ITCP Bijx 6a30Boro piBHS micis
TpaBMU. 30KpeMa, pe3yJIbTaTh MOKa3aiu, M0 HIKYUN 0a30BUM piBEHb KOPTU3OIY 1
HUK4Ya PEaKTUBHICTh KOPTH30JTy Ha CTpec Oy MPOrHOCTUYHUMHU O3HAKaMH OUTBIIIOTO
30utbieHHs: cumnToMiB [ITCP y conparis, siki epeXusid HOB1 TpaBMAaTUYHI TMOII.
ToOTo ocmabneHa cekperrisi KOPTU30IY € MapKEePOM PHU3UKY TOJATBIIIOT0 PO3BUTKY
cumntomiB [TTCP micns tpaBmu [70].

Emouiitnumu poznaou ma uonogiue 300poe’a IcHye BIIOMHM 3B'S30K MiX
EMOLIIMHUMU pPO3JIalaMi Ta YOJIOBIYMM 3J0pOB’sM. BigoMo, 10 MOpYyIICHHS
eMoIIiiiHOT cdepu BIUIMBAIOTH Ha SIKICTh crepmu. Tak, MOKazaHo, IO JAenpecis Ta
TPUBOTA Y YOJIOBIKIB 13 3HIKEHOIO (DEPTHIIBHICTIO MOB’S3aHI1 3 HUKYOIO CEKPEIIEI0
ceKc-cTepoin 3B’ s3ytouoro rinolymniny ta JII'EA Ta BUIIOIO CEKpelier0 KOPTU30IY Ta
[TPJI. denpecis Ta TpuBOra y Mali€HTIB YOJIOBIUOI CTATI CIPUUYUHSIOTh 3MEHIICHHS
00’emMy Ta B’s13KOCTI criepmu [71].

[ITCP — 1e BUCHOXJIMBUNA CTaH, SIKWM BUHUKAE JIMIIE MICIAS TpaBMaTHYHOL
MOJIi1 Ta XapaKTEePU3YETHCS MOPYIIEHHSIM PEaKIlii Ha CTPEC 1 XPOHIUHUM 3allajJIeHHSIM
HU3BKOTO cTyneHs. [lopymieHHsS perymsmii iMyHHOI CHCTEMH MOJXE CIPUATH
nomkokeHHi0 TkanuH [[HC Tta 3aroctpeHHio crorajiiB mpo CTpax MICis TpaBMHU.
[Tamtientn 3 [ITCP wacto mMaroTh CymyTHI HE TIJIbKM TCUXIATPUYHI, @ i COMATHYHI
po3Jaau, ikl caMi 1o co01 MoB’si3aH1 3 MOCUJICHHSIM 3anaieHHs [72].

[Ticns TpaBMaTHYHUX BILIMBIB IUIIXH BiAnoBial Ha ctpec I THO 1 cumnaTuyasoi
HEPBOBOT CHUCTEMH aKTHUBYIOTHCS 1 TPHU3BOISATH 1O AHOMAJIBHOTO BUBLIBHEHHS
[JIIOKOKOPTUKOIMIB 1 KarexojamiHiB.  [JIFIOKOKOPTHKOIIM  BIUIMBAIOTH  Ha
IMYHOCYIIPECIt0, TTOCHJICHHS MeTa0o0J1i3My Ta NMPUTHIYEHHS HETaTUBHOTO 3BOPOTHOIO
3B’s13ky [ THO nuisixom 3B’ s3yBaHHS 3 peLIENTOPOM IIFOKOKOPTUKOIIB, TAKUM YUHOM
MOB’SI3YI0OUM  HEUPOCHIOKPUHHY MOIYJISIII0 3 IMYHHHMMH TOPYIICHHSAMH Ta
3ananbHO0 BiAnoBio [47]. [lpu qocmimkeHH] CKIaIHUX 3B SA3KIB MK XPOHIYHUM
CTpPECOM, TPUBOTOIO Ta HEWpoO3alajeHHSAM, BHSIBJICHO 3B'SI30K MK HHUMH, a TaKOX
NOTEHUIWHUN BIUIMB MOCUJICHHS Helpo3anajeHHs Ha marosoriio ta cynmytHi [ITCP

3aXBOpIOBaHHS [72].
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BianoBigHo 10 1bOro psa AOCHIKEHb OlOMapKepiB KpOBi IMOKa3aid, IO
MOPIBHSHO 31 30poBUMH 0cobamu ocodu 3 [ITCP neMoHCTpyIOTh 3HAYHO MiABUIIEHI
piBHI Mpo3anajbHUX MapKepiB, TaKUX SK 1HTepJaeukiH-1[P, iHTepielkiH-6, (akTtop
HEKpOo3y MyxXJuHHU-0o Ta C-peakTuBHUM O110K. KpiMm TOrO, HOCTIKEHHS HA TBApUHAX 1
JTIOASX IIOKa3ajad, IO 3amajieHHs He Tulbku 1oB’s3ane 3 IITCP, ame it moxke
BiJlirpaBaTH BaXXJIMBY POJIb Y HOTO MaToreHe3i Ta natogizionoriyaux nposisax [73].

Ha nonmarok mo ncuxiunmx posnaniB IITCP nmoB’si3aHi 3 HIMPOKKUM CIIEKTPOM
3aXBOPIOBaHb B TOMY YHCIII i OpraHiB €HJOKPUHHOI Ta ce40CcTaTeBOi cucteMu [29].

Cexcyanvni oucghynkuii npu IITCP CexcyallbHa MOBE/IIHKA € MEPETyMOBOIO
CTaTeBOI PEMpPOAYKIli, BaXKIUBOIO CKJIAJIOBOIO [ BCTAHOBJICHHS CTOCYHKIB MIX
NapTHEPAMH, OTPUMAHHS MPUEMHUX BIAYYTTIB, MIATPUMAHHSA MNOYYTTS OCOOMCTOI
rigHOCTI Ta ocobucToro 310poB's [ 74]. IIpu ToMy, mo cexcyanbHa guchyHkis (CD)
He € cumntomoM [ITCP, BoHa € momupeHoro KIHIYHOI CKaprolo y Mall€HTIB 13 UM
poszmagom [75, 76]. Cumnromu IITCP MoOXyTh BIUIMBAaTM HAa BECh KOHTHHYYM
CEKCyaJbHOI MOBEAIHKHU, BKIIOUAI0YM Oa’kaHHA, 30y DKEHHS, TOTAT Ta 3aJI0BOJICHHS.
Boanouac moau 3 [ITCP MOXyTh aKTHBHO YHHKATH CEKCYaJIbHOI aKTHUBHOCTI, 11100
MIHIMI3yBaTl BITUYTTS (i3uyHOr0 30y/KEHHS ab0 Bpa3IUBOCTI, SKI MOXKYTh
BUKJIMKATH crioraju abo HaB’s3ymiBi crioraiu [76]. Ockinbku nesiki cummromu [TTCII,
Takl SK HIYHI KOIIMapHW, HaB’s3JIMBI CIOTaJu Ta OE3COHHS, OyXK€ TPUBOXKHI Ta
MPU3BOAATH JI0 3HAYHUX OOMEXKEHBb SIKOCTI JKUTTS, IMAIIEHTH, SKI 3BEPTAIOTHCS 3a
JIKYBaHHSM, 4acTo He po3rsiaaTs C®D sk rogoBHuii npioputet [76].

HeilipoanatoMiuHi JIaHIIOTH Ta HEWPOXIMIUHI Ta €HJOKPUHOJIOTIYHI MPOIECH,
ax1 nopyurytotees mia yac [ITCP, matoTe BupimiansHe 3HAaYEHHSI Ta 3aJIy4€H1 JO BCIX
acmekTiB cekcyaiabHoi moBeaiHku. CekcyanbHi TpyaHoull npu [ITCP BuHHKaIOTH
4yepe3 HE3JAaTHICTh PETyIIoBaTH Ta TMepeHanpaBisaTd (izionoriyHe 30ymHKeHHS,
HEOOXiJAHE ISl 3I0pOBOI ceKcyasibHOi GyHKIIl. [le mosiCHIO€ThCS THUM, IO cama
aKTHUBAIlil TOPMOHAJILHOTO Ta HEHPOHHOTO JIAHINIOTA, KA 3a3BUYail MPU3BOJWUTH 0
CEKCyaJIbHOTO 30y/PKEHHS Ta aKTUBHOCTI 3 TTIO3UTUBHUM PE3YyJIbTATOM, BXKE HAIMIPHO
axktuHa ripu [ITCP, ane npu3BoAUTH 10 TPUBOTH, CTpaxy Ta iHIIKX cuMiToMiB [ITCP.

[Toennanns ($Hi310JI0TTHHOTO 30Y/HKEHHS 31 CTpaxoM a00 KaXxoM MOKE MEePECUITIOBATH
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3J10pOBE CeKCyalibHe (DYHKIIIOHYBaHHS, TaK 110 30y/KEHHS 32 TAKUX YMOB CUTHAI3y€
PO 3arpo3y, 10 HACYBA€ETHCA, a HE TIPO 33JI0BOJICHHS [76].

Axo 6iomorist [ITCP ciorykae moauHy 1MOB’13yBaTH 30yDKSHHS 13 3aTP030I0,
MOB’5I3aHOI0 3 TPABMOIO, MOYYTTSAM MPOBUHU YU COPOMY, a00 MOPYIIy€ 31aTHICTb
MPUTHIYYBAaTH ab0 CTPUMYBATHU PEAKIII0 CTpaxy, «Ol0JIOTIUHI KapTU» MOXYTb OyTH
CKJIaJIeHI MPOTHU cekcyanbHOi QyHKIIl Ta iHTUMHOCTI npu [ITCP, nepemkomxaroun
HeHpoO10JIOTTYHUM TTpoIiecaM, HEOOX1THUM JIsl CEKCYalIbHOI aKTUBHOCTI [76].

Jlo HeAaBHBOTO Yacy BBaBkaJoch, o C/{® noB’g3aHa 3 BIUITMBOM CEKCyalbHOT
TpaBMu, a He 3 HasgBHIcTIO [ITCP ab6o marodizionoriero IITCP. JlocaimxeHHs
HECEKCYaJlbHUX TpaBM, BKJIOUarouu 00WoBI HaTenep BctaHoBwiu 3B s30k [ITCP 13
CJ1® y 40mn0BIKIB 1 KIHOK, BKJIIOYAIOUU CEKCyalbHE OakaHHS, 30yKEHHSI, Oprasm,
aKTUBHICTH 1 3aJI0BOJICHHS [76].

Tak, acomiamis mix C/® Ta IITCP Oyna nocaimkena ouibin getansHo y BB/
40J10B140i cTaTi (N=90), BUSABIIEHO PIBEHb €PEKTHIbHOI TUCPYHKIIT Yy 85% y THX, 110
mayu [TTCP nopiBusiHo 3 22% y BeTepaniB 6e3 Hboro [76, 77].

[aTepnperanisa pochimkens moao CIAD y BerepaHiB [76] yckiIagHeHa pi3HUM
BIKOM YYaCHUKIB 1 TPUBAJIICTIO PO3JIa/1y, ajieé OCTaHHI JOCHTIKeHH 3a yuacTio BB/] B
Ipaky, Adranictani ta XopBaTii 3acBiIuytoTh, 1m0 C/I® mommpeHa HaBiTh cepen
BigHocHO Mosioaux BBJI i3 TITCP [78, 79]. Hanmpukian, onuryBaHHsA 367 40JIOBIKIB-
aKTUBHUX BIMCHKOBOCTYXO00BIIB 1 HemaBHiXx BB/l Bikom 10 40 pokiB BHUSBHIIO, IO
nmoBipHuit ITTCP 30615b11ye HMOBIPHICTD €PEKTUIILHOT TUCQYHKIIT B TPUILUATH Pa3iB,
a CJI® — y mricth pasis, nopiBHsAHO 3 nemnpeciero [80]. CexcyanbHi MpoOIeMH TaKOXK
Oynu moB'si3aHi 31 3HWKEHHAM sKocTi XUTTA. Cepen 4755 4YONmOBIKIB-BETEpaHIB
Adranicrany Ta Ipaky, siki 3BepHysnca 3a JikyBaHHsM [ITCP cnocrepiranu 3HauHe
nigBuieHHs ¢aktopy pusuky CHD sax nns momommmux (< 40 pokiB), Tak 1 ais
crapmux (> 40 pokiB) BerepaniB [81].

Benukuii perpocnexktuBHui oriis 3anuciB 405275 vonosikiB BB/l monepennix
BIMCHKOBUX KOH(IMKTIB (cepeaHiit Bik 28 p.), 3a SIKUMH CIIOCTEPIraiy MOHANMEHIIIE

1IBa POKH, BUsBUB, 1110 BeTepanu 3 [ITCP crpaxnators Bin C®D vacrimie O11bII HIXK Y
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TPU pa3v, OCOOJMBO KOJU € JOJATKOBI IMOCHUJIIOIOYl YWHHHUKU (COIlaJIbHO-
neMorpadiyHi, BiiCbKOBa CIIy»K0a, CyyTHI 3aXBOproBaHHs) [82].

Breyer B. N. et al [82] BusiBrun Ta onmcanw, mo npu onutyBanHi 90 BB/I i3
niarao3oM [ITCP, mo nonazg 80 % 3 HUX 3a3HABANU KITHIYHO 3HAYYIIMX CEKCYaIbHUX
TPYIHOILIIB, a came: epektwibHa aucyskiis (EJ) 1 mepeguacHa eskymsmiss Oymnu
HaANO1IBII YacTUMU 3apeecTpoBaHuMU mipodnemamu [83]. Llle croBimaroTs, 1o cepen
53 BB/1, saxi notpanuiu 1o nporpamu 3 peadimiramnii [ITCP, 6ibiicTh NOBIIOMIIN
npo CH®: 39 moBigomwim mpo 3HWXKEHHS Ji0imo, 26 moBimomunu mpo EJ[ 1 8
MTOB1JIOMUJIN TTPO AUCHYHKITIIO esKyJsii [78].

VY 3B’SM3Ky 3 THM, IO ICHYIOTh O10JIOTIYHI Tapayielli B HEHPOCHIOKPUHHUX
nporiecax, 1o Jiexxatb B ocHOB1 [ITCP 1 cekcyaiibHOT MOBeAIHKH, OyJI0 TPOBEJEHO /10-
ciimkenHs 3B’s3ky [ITCP 1, nmoB’si3aHuX 13 HUM, HEHPOCHIOKPUHHUX MOKA3HUKIB Y
BeTepaHiB 30poiiHux cui 13 CJ®. Takox Oyj0 OLIHEHO BEIUKHI JENpPECUBHUIMA
posnan, skuil cynpoBojkyeThess [ITCP 1 CHD. V BerepaniB i3 [ITCP cekcyanbHi
npobiemu cymnpoBokyBanucs 3miHamu JII'EA (y 1uiasmi KpoBi) Ta KOpPTH30Y,
KAaTeXOJIAMIHIB y Cedl Ta YYTJIHMBICTI 0O TJIFOKOKOPTHKOIAIB, HaBITh SKIIO y HHUX
KOHTPOJIIOBAJIM HACHIIJIKM KOMOPOIiIHOT Aenpecii. Y aHami3l miaBubipku piBHi Tc He
Bipi3HsuUch nipu [ITCP a6o CA®, aBTOpU NpUIyCKalOTh, 0 CEKCYalIbHI IPOOIEMH,
PO SIK1 MOB1IOMJISITMCH BETE€PaHIB B 11l BUOIPII, HE OyJIM Pe3yabTaTOM OPTaHIYHOTO
posnany. Ilpu mwomy mnpu I[ITCP BigmiuaBcs Bumuii piserb AI'T, skuit Oys
OB’ sI3aHUH 13 CEKCyalTbHUMU Tpodsiemamu [75].

Takum ymHoM, YB]/[ Ta BeTrepanu MOXyTh OyTH OCOOJMBO BPA3IMBUMU [0
npo6siem CJID gepe3 TpyAHOIII 3 COMATHYHUM Ta TICUX1YHUM 370POB'sIM, SIK1 ITOB's13aH1
K 3 OOMOBUMM JisSIMH, TaK 1 BAKOPUCTAHHSIM JIIKIB, 1110 BIJIMYCKAIOTHCS 32 PEIEITOM,
a TaKOX MCUXOCOLIAIbHUMHU MTPoOIeMaMu, TIPO SKi BOHH HE3aBXKIU CIOBIIIAOTH [84].

binbm neranpHa orinka CIH® y 0610JI0T1YHO OOTPYHTOBAHUX JOCHIIKEHHSIX
IITCP € BunpaBnanoro mis 3’sicyBaHHsi 3B’si3kiB cumnTomiB [ITCP 1 BinmoBigHuX
HelpoOionoriyanx nmokasHukiB y Bb/] i3 cekcyansuumu npodnemamu [14, 75].

I xo4a TpyaHOLII CEKCYyalbHOTO MOTATY Ta (PYHKI[IH 4acTO BUHUKAIOTh y 0Ci0 13

IITCP, 3amumaerbcs OaraTo IMTaHb IOJO0 MEXaHI3MIB, SKI J€KaTb B OCHOBI
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BUHUKHEHHS cexcyanpbHux mpobiem npu [ITCP. Harenep € nokasu koMopOiTHOCTI
CI® Tta IITCP, icaye 3nauna kopessis MKk [ITCP ta CA®. 3nauduii BiJICOTOK
monei, ocoomuBo cepen BB/ 6oprothes 3 oboma cranamu omgnodacHo. CID mics
BIUIUBY TpPaBMH MOXKE€ OYTH oOIlOcepeiKoBaHa O10JIOTIYHUMH, KOTHITUBHUMH Ta
aheKTUBHUMHU TIpoliecamMu, mo croctepiratotbest 1 mpu [ITCP [76]. BpaxkaroTs, 110
[ITCP, now’si3anuii 13 nmommpeHor CJD 1 moxe sBIATH COOOI0 TeTEPOreHHUN
cuagapom. Ilamientn 3 IITCP MaroTh BHCOKHN pPiBEHb KOMOPOIAHMX IMaHIYHHUX
po37amiB, Jempecii Ta TPUBOTH, 1 TOMY, MOXKIIMBO, € M Taka MyMKa, Ii KOMOPOiaHi
posnanu, a He [ITCP, cipuunHs0Th opyuieHHs ctaTeBoi GyHKIii [47].

[TincymoByroun gociipkeHHs: B3aeMo3B’s3ky [ITCP 1 C/I® 6inbiicTs aBTOpPIB
YITKO BU3HAIM TICHUH 3B 30K Mk MMM cTaHamu: BetepaHu 3 CId Manu 3Ha4HO
Buii mokazHuku cumnToMmiB IITCP, aix Berepanu 6e3 CHD, a 3araigbHa TSHKKICTh
cumnTomiB [ITCP 3HauHOIO MIpOIO KOpenroBaja 3 yCIMa TUIAMH CEKCyaJIbHHX
posznanis [85, 86].

be3nniooa uonosikie yuacnukie ooniosux oiu i3 IITCP Ilpu nocnimxeHHi
3aXBOPIOBAHOCTI Ta MOIIMPEHOCTI JAlarHo3y Oe3IUIigas Ta OTPUMaHHSA MEIUYHOI
JIOTIOMOTH  JJI1  BUpIIeHHS TmpoOnemu rinodeprtunbHocTi cepex BB/, ki
KOpHUCTYBaHCs MennyHoo nonomoroto (2018 mo 2020 pik; CIIA) [87] , y 4OIOBIKIB-
BeTepaHiB 0e3rutiaas OyJo kiacugiKoBaHO K a300CIepMisl, OJIIFOCTIEpMIs Ta 1HIIE Ta
HEyTOUYHEHE JoJioBiue Oe3rutians. 3aranoMm i3 17216 BerepaHiB, sSiki Majiu MpUHAWMHI
oauH naiarHo3 oesmnians — 8766 BBJl Oynu yonoBivoi crtati. BumaakoBi aiarHo3u
oe3rmians cnocrepiranucsa y 7192 gonoikiB-BerepaHis [87].

He Tinbku nicuxiyHa TpaBMa, aje i TpaBMH BHACTIOK OOMOBHX JTiii (HAPUKIIA/,
CCUOCTATeBMX OpraHiB ab0 CHoUHHOTO MO3Ky [87-89]), mkimmBuii BIUMB
HaBKOJIMIITHROTO CEpPEIOBHINA (HAIPHUKIAT: XIMIYHI YMHHUKH, BIUIUB BIMCBKOBOI
okymartii Tomio [87, 90]) i «comaTruHi TpaBMu» BBl MOXYTh BIUIMHYTH HA TapaMeTpu
SIKOCTI CIIEPMH 1 11 MOKE OOYMOBHUTH Yy TIOJIaJIbIIIOMY PO3BUTHK Oe3rumiaas [87, 89].

[TopaneHHs, oTprMaHi 1111 9ac 0010, K IMIPABHIIO, MOJIITPAaBMaTHYIH1, 0COOIMBO B
ocTaHHIX KOH(piKTax y Haul yac. Koau 60i10B1 TpaBMHU 3a411al0Th MOIIOHKY, SI€YKa Ta

MeHIC, 1€ TMPU3BOJUTH 0 TPUBAIOI CTPYKTypHOi mucdyskiii. Bomgnouac IITCP
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NOB'SI3aHUI 3 BUILIKMM PIBHEM €PEKTHJIbHOI TUCOYHKIIIT, 3HUKEHHAM CEKCyaJlbHOIO
OakaHHs Ta TepeayacHoro eskyisiiero. 3aramom BBJl 3 miarnozom IITCP manm
BUIIMI PU3UK pO3BUTKY cekcyanbHoi auchyHkmii. BB/ 3 depemHo-mM03k0BOIO
TpaBMoio (UMT) BiguyBatOTh yCKIaAHEHHS CEKCYaIbHOTO 3I0POB's, TaKi sIK 3HUKEHHS
716110, TPYOHOII 3 MIATPUMAHHIM 30Y/KEHHS Ta 3JaTHICTIO JOCATaTH Oprasmy.
[Topanennsi, moB’si3aHi 3 OOWOBUMH MiSIMH, MOXXYTh MaTH 3HA4YHl HACHIAKH IS
(hepTUITLHOCTI BIMCHKOBOCITYKOOBIIIB, OCKIJTLKM BOHH 3a3BHYai CIy>KaTh Y POKHU CBOTO
niky ¢eprunbHocTi [91].

ToOto IITCP, UYMT i TpaBMU IITYHKOBO-KUIITKOBOT'O TPAKTY, TIOB’sI3aHA 3 HUMU
EHJOKpUHHA AUCHYHKIIS MOXYTh CHpPUSTH CeKCcyalbHUM posiaaam cepea BB/
ABTOpM BBaXKarTh, IO BpaxoBylouu ckiaagHy npupony CJHP B miid koropri,
JIKYBaHHS TaKWX TAI[I€EHTIB HaWKpaliie MPOBOJAUTUTH MYJIbTUIUCIUILIIHAPHOIO
KoMaHaoro [91].

[TonepeH1 AOCIIKEHHS CKapT YOJIOBIKIB-BETEPaHIB 100 1HPEPTUIBLHOCTI (3
BUKOpUcTaHHAM camoolinku BBJI) [87, 92], ki MoKyTh HE TOUHO BiJJ0OpaxaTH CTaH
310pOB’4 marieHTa [87], MATBEpAUIN a300CIEPMII0, OJITOCIIEPMIIO, 1HIIIE YOJIOBIUE
OC3IUII IS Ta HEYTOYHEHE YOJIOBIUe Oe3TLTIIJIA.

Egexm wkionueux peuoeun, AKi NOMEHUIUHO MOMCYMb 6NIAUCAMU HA
penpooykmuene 300poe’s BuaumMoro cTOpOHOI 30potHOT0 KOH(IIIKTY € 3arudens i
TSOKKE TPaBMYBaHHS JIFOJICH, HACIIIKOM IHIIOI, HEBUAUMOI, CTOPOHM BOEHHUX Miil €
MOCTYIIOBE HUIIIEHHS 370pOB’s Ta JOBKULIA [93, 94]. 3pyiiHOBaHe MOBHOMACIITAOHOIO
BIMHOIO JIOBKULIS PYHHY€E 3I0pPOB’S TaK caMo, SIK 1 BiitHa [95].

['oBopsiun Tmpo HaA3BUYAMHE HABAaHTAKCHHS YyYaCHUKIB OOMOBHUX JIiM,
HEMO>KJIMBO HE 3raIaTH MOXKJIUBY Ait0 IIKIJJTMBUX PEUOBHH, 1110 JTOJATKOBO BIIMBAIOTH
Ha KOMOAHTaHTIB.

PenponykTuBHE 310pOB’S JIFOJAWHHM HaBITh Y MHPHUN Yac TOTIPIIYETHCS Yy
MIPOMUCIIOBO PO3BUHEHUX PErioHax, 1 OLIBIIICTh 3 HUX MAaOTh MOKA3HUKU, HUKY1 Bij
PiBHSI, HEOOXIHOTO IJisi MIATPUMKH JeMOTpadiqHOrO BIATBOPECHHS HACEICHHS. 3
ypaxyBaHHSM MOXJIMBUX B3a€MO3B’S3KIB TMOPYIIEHb TOKAa3HUKIB  YOJOBIYOT

(GepTIIBHOCTI Ta 3arajJibHOrO 3a0pyAHEHHS aTMOC(EepHOTO TOBITPS 1 301IbIIEHHS
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BMICTY B HBOMY PEYOBHMH, LI0 € PENPOTOKCUKAHTAMM, 3pPOCTAE M KUIBKICTh
NaTOJIOTIYHUX BIIXWICHb MapamMeTpiB eskynary. lle o3nauae, mo mkiguBi GakTopu
30BHIIIHBOTO CEPENIOBHUINA MEpeayCiM BIUIMBAIOTh HAa PYXJIHUBICTH 1 CTPYKTYpPY
CIIEPMATO30i11B, TOI SIK KUTBKICHI XapaKTEPUCTUKH CSIKYJIATY 3a1eKaTh BIJ HUX JIEIIO0
MeHIe. BimoMo, 10 MOKa3HUKH CHEpMaTOreHe3y — IMIBUAKOPEArylouuil 1HIAKATOP
cTaHy moBkuLs [15].

Baromuii BHecok y (¢opMyBaHHS TINOAHAPOTEHEMII Ta MOPYIICHHS
dbepTunpHOCTI BHOCUTSD MiaBHIIeHA KoHLeHTpaist [TPJ], sika wacrime crioctepiraerses
Y YOJIOBIKIB 13 TEPUTOPIH 3 BUCOKUM PIBHEM KOMILJIEKCHOTO MTOKA3HUKA TEXHOTEHHOTO
AHTPOIIOT€HHOT0 HaBaHTakeHHs. [lopy1ieHHst OUTKOBOCUHTE3YI04O0i (PYHKIIIT IEYIHKA
(HEp1AKO BUSBIISIIOTH B €KOJIOTIYHO HEOJAromnojJydHUX PErioHaX) € 3HAYyIIUMU IS
nporiecy nepudepudnoro nepetBopeHHs Tc y Oiabin aktuBHHM MetadomiT — JAI'T 1
poOJsATh BaroMuil BHECOK Yy (OpMYyBaHHS TINOAHJIPOTE€HEMII Ta MPUTHIYECHHS
criepmartorenesy [15].

B yMoBax BiiiHM BIUIMB €HIAOKPUHHHMX PYWHIBHUKIB (XIMIYHMX PEYOBHH
BUKJIMKAIOUHUX MOPYLWIEHHS (PYHKIIOHYBaHHS EHIOKPUHHOI CHUCTEMH) — HOBOI
KaTeropii TOKCUMYHOCTI CTa€ OCOOTMBO HEOSIMEUHUM IS PEIPOAYKTHBHOTO 37I0POB'S.
[Ipo HeraTuBHY 1110 HA 3I0POB’sI XIMIKATIB, 1110 I€3PETYII0I0Th TyMOpaIbHy CUCTEMY,
B yMOBax MMOBHOMAcIITaOHOI BIMHM B YKpaiHi CIIOBIIAIOTH Y CBOill pOOOTI yKpaiHChKI
aBropu [94]. Tak 3BaHa «XiMig BIMHW» J0/Ia€ TOCTPOTHU MPOOJEMI EHIOKPUHHHX
pyHHIBHUKIB B YkpaiHi. Bucokuil iHTepec A0 AOJATKOBUX 3HaHb Ha TJl HHU3BKOI
MoiH(OPMOBAHOCTI CBIAYUTH MPO HEOOXIAHICTH MIMPOKOTO 1HPOPMYBaHHS TPOMAJICh-
KOCTI MPO XIMIYHI PEYOBUHU, IO MOPYIIYIOTh POOOTY €HIAOKPUHHOI CHCTEMH, SIK
nepeyMOBY 3aro0iraHHs iX HeOe3meuHo1 Al K Y BOEHHHUH Yac, TaK MICISIBOECHHUN Ta
MUpHHI dac [94].

EHnokprHHI pyHHIBHUKH, SIK1 € TTI00QJIBHOIO MPOOIEMOIO IS JOBKIJLIA 1 3710pO-
B’ JIIOJIMHU, HAa0YyBalOTh JOJATKOBOI AaKTyaJIbHOCTI B yMOBax BIWHH. [HTEHCHBHI
OoloBi Aii, M0 BiAOYBAlOTHhCS Ha TEpUTOPIl YKpaiHH, MalOTh CEPHO3HI €KOOTiuHI
Hacimigku. lle moB’s3aH0 3  pyHHaliel0 OyAiBeNlb, XIMIYHUX IMIATPHEMCTB,

Ha(TOCXOBHII, 3aMiHyBaHHAM TEPUTOPIM Ta BUKOPUCTAHHSM 30pOi U BIHCHKOBOI
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TEXHIKH, 1110 3a0pyAHIOIOTh JIOBKULIA HacamIepe TOKCHYHUMH BaXXKUMH METajlamH,
Oarato 3 skux BigHeceHl BOO3 mo oco6auBo HeOe3neyHux XiMikaris [94, 96].

Bukuam MetamniB y JOBKULIS MMiJ yac 0OMOBUX MiK BiMOYBAIOTHCS MPU BUOYXaX
Oo€mnpuIiaciB 13 BUBIJILHEHHSIM BHCOKOI KUIBKOCTI YaCTHHOK, IO MICTSATH IUIFOMOYM,
Miab Ta 301qHeHHI ypaH. B pe3ynbrati BiliCbKOBOI MISIBHOCTI IPYHT 3a0pyIHIOETHCS
i KagMieM, cTUOIEM, HIKEIEM, XpOMOM, IIMHKOM TOIIO 3 TOJAJBIITUM MEePEeMIIIEHHIM
BOKKHX METAJIIB y MOBEPXHEB1 Ta IPYHTOBI BOIM, IO JOJATKOBO 30UIBIIYE PU3UKH
iXHBOTO TOKCMYHOTO BIUIMBY Ha Jt0uHy [97].

BruivB Ha 310pOB's JTIOUHU PI3HUX XIMIYHUX 3a0pyHIOBAYiB, B TOMY YHCII i
METaJiB, MMOB'A3aHUH 13 BINCBKOBUMU JIISIMHU, 11€ HAJICKUTh cuctematusyBartu. [Ipote,
HasIBH1 JaH1 IEMOHCTPYIOTh HECTIPUATINBI PE3YJIbTAaTH B TOMY YHCII1 i peNpOAyKTHUBHI
y KOMOATaHTIB Ta BETEepaHiB, sKi 3a3Hayu ixHboi aii [98]. [Ipu npomMy oaHOUACHA s
IBOX a00 OlIbllle YMHHHUKIB MOKE MaTH KyMYJISITUBHUN €(DEKT, TaK 3BAHUI KOKTEIIIb
- epexr (cocktail effect) [92, 94].

[Tpo6yiemu 3 penpoayKTUBHUM 3JI0POB’SIM YaCTKOBO OB’ s13aHi1 31 301IbIIIEHHIM
BIUTMBY Ha JIIOJMHY XIMIYHHX PEYOBHH, IO MOXOMATH MPSIMO YU OTOCEPEIKOBAHO 3
BUKOMHOTro manuBa [99]. Jlo Toro », cCHUTyallisd YCKIAIHIOETHCA HEOOX1THICTIO
PEKYIBTUBYBAHHS 3€MENb ITCIS TMOIIKO/KCHHS IPYHTOBOTO TOKPUBY B PE3yibTarTi
MaHEBpIB BEJIMKOI BIMICHKOBOI TEXHIKM Ta OyAiBHUUTBA (HOPTUPIKALIAHUX CIIOPYH, a
TaKOX HEOOXIHICTIO PO3MiHyBaHHs TepuTopiit [94, 96].

3a ymMOB OypeMHHUX 4YaciB 1 MUJ cTae OOMOBOIO PEUYOBUHOIO, KOJU TOKCHUYHI
XIMIKaTH MIKPOIMIIPETHYIOThCSI B 1HEPTHI YaCTUHKH. [CHye HaBITh KOHIEMIA
«OpyaHOTO THIY» MPO TE€, IO TOKCHUYHICTh areHTa MoKe OyTH IOCHJICHA IUISIXOM
MOTJIMHAHHS HCAaKTUBHUMH YaCTHHKAMH, SKa IMOXOIUTH Iie JaciB i3 [lepmroi cBiTOBOi
BiitHM. [li3nHime cnosimanu, mo BB/l BitiHu y Ilepchkiii 3aTolli, 3a3HAIA BIUTHBY
OOMOBUX XIMIYHUX PEUOBUH Yy (popMi MpsMHUX (HABMHUCHHMX) aTak 13 3aCTOCYBaHHSIM
XiMI4HOi 30poi, Takoi SK pakeTh Ta MIHM, a TaKOX HENPSMOro (BHUIIAIKOBOTO)
3apa)K€HHs Bl 3pYWHOBAHMX 3aBOJIIB 3 BHUPOOHUIITBA OOEMpHUITACIB 1 CKIIaiB, a0
THIIMM YMHOM. YacCTUHKHU MICKY 3 MIKPONPOCOUYEHHSM Ha TeaTpi OOMOBUX Aiil/BiiiHI B

[TepcrKkiii 3aTOI1I BUCHAXKYBAIHM OpTaHi3M JIFOJIUHU 1 OTHOYACHO JISUTH SIK IEPEHOCUNKH
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HU3BKOIHTEHCUBHOIO 3a0pyJHEHHs OONWOBMMM XIMIYHMMH PEYOBHHU 1 MayH
MOAU(DIKYIOUNH-TIOCUITIOIOYHNNA TOKCUYHICTh BIUIMB Ha 0C10, K1 3a3HaNM Takoi Jii
[100].

Cepen ximiuaux pedoBuH y [lepcbkiit 3atori Oyio inenTudikoBano 492, cepen
SAKUX XiMi9H1 6010B1 oTpyliHi peyoBuHHU (OPB). [HIIT KaTeropii BKIIFOUAIy, HAPUKIIA],
KOpO3iiiHI eJIEeMEHTH, NECTHUIUAN, MHIOYl 3aco0m, BijmoMi KaHreporeHu. IIImsax
NOTparuvIsiHHA 10 opraHismMy YBJl OyB pi3HOMaHITHUN: HANpUKIA, JAEpPMaJIbHUM,
IHTANSAIAHUN, BHYTPIIIHBOM'SI30BUI 1 BHYTPIIIHBOBEHHHI), MPU LBOMY Yy JIIOJEH
B1/IMIYaJii HasABHICTh a00 BIJICYTHICTh OyAb-SKOTO (PI3MUHOTO 3aXHUCTY (HANPUKIIA/,
onary abo pecmiparopa) abo XIMIYHOTO 3aXHCTy (Hampukian, Oap'epy). Kpemu adbo
npodiJTaKTHYHI 3aCO0M HEPBOBO-TTAPATITUYIHOI i1, TaKi sk mipuaocturmin) [101].

Hapasi Bimomo mnpo HecnpuariuBuii BIUMB Bigomux OPB Ta okxpemux
3a0pyIHIOBaYiB HABKOJIMIITHBOTO CEPEOBHUINA HA YOJOBIUY Ta )KIHOUY PETPOTYKTHBHY
(yHKIIIO, a TaKoX BIUIMB KCEHOOIOTHMKIB Ha pICT, JO3pIBaHHS Ta CTATEBY
mudepeniiaiio eMopiona ta mwiony. OPb mis sxux 310paHo HaWOUIbITY KIJTBKICTb
JaHUX 1€ MHMII K, Ta30noAiOHMI XJop, (OCTeH, CIPYUCTHI 1OPUT, PULIUH, L1aH1A
BOJIHIO Ta CIOPIJHEH] 3 IiaHIAaMH CIIOJIYKH, a TakoxX (ochopopraniudi HEpBOBO-
napangiTiyHi peyoBUHHU. CIb030TOYMBI Ta MOJPA3HIONY] 3acCO0U 1JIsi OOpOTHOU 3
3aBOPYILICHHIMH TaKi SIK o-xjopOeH3miiaeHManonitTpui, auoens (b,f)-1:4 okcasemnin,
U-xJioparleTopeHoH 1 OJICOPE3WH CTPYYKOBOTO TMEPII0 MOXKYTh IPOSBISTH
PENPOAYKTUBHOTOKCUYHY JIIF0 Ta MAIOTh €HJOKPUHHOPYHHIBHI BJIACTUBOCTI.

Bech criekTp HacmiJIKiB XiMI4YHOI BIWHU Ta aKTiB CUTbCHKOTOCTOJAPCHKOTO Ta
IIPOMHUCJIOBOTO TEPOPHU3MY MOXKE CIPUUYUHHTH CEPHO3HI €MOIliHI po3laand 1
MOTIPIIICHHS TOBrOCTPOKOBOT'O BM)KMBAHHSI MOIYJISALIN JIFOAEH 1 TBaApUH, IO 3a3HAIH
BIUTMBY TOKCHKAHTIB, 30UIbIIEHHS CHOHTAHHUX a0OpTiB, BPO/KCHHUX AC(PEKTIB 1
oesmmiana. Ile  00oBsi3kOBO Tpeba BpaxoByBaTH IPU BHU3HAYEHHI IOTEHIIITHO
HECIIPUSTIMBOTO BIJIMUBY OOMOBUX XIMIYHHMX PEYOBHH, 10HI3yIOYOTO
BUIPOMIHIOBaHHS, HE TUTbKU Oe3nocepenubo OPB, ane i HeGe3neuyHnx mpoOMHUCTOBUX

1 CUIBCHKO-TOCTIOIAPCHKUX BIIXOJIB, SIKI BUIUIAIOTHCS 32 YMOB JIiH, 110 MOBS3aH1 3
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BIHOIO Ta MOXYTh KOMIUIEKCHO BIUIMBAaTH Ha PENpPOAYKTUBHY (YHKIIIO JIOJEH 1
tBapuH [102, 103].

Y 3B’SM3Ky 3 TUM, M0 JESIKI METald, SKi BOJIOJIIOTh BIACTHBOCTSIMHU
EHJOKPUHHHUX PYHHIBHHKIB, IEPEBAKHO B3a€EMOIIIOTH 3 PEIIENTOPAMHU €CTPOTeHIB, 1X
e Ha3WBAIOTh METaJ0-eCTporeHaMu. /[0 MeTaio-eCTpOreHIB BiIHOCATH aIOMIHIH,
Oapiit, kaamii, XpoM, KOOAbT, KYTIPYM, TUTIOMOYM, MEPKYPiii, HIKEIb TOILIO, sIK1 MalOTh
BiZl 25 % no 100 % penentopHoi akTuBHOCTI 17B-ectpamiony [94, 104]. o rpynu
METaJIOECTPOTCHIB JIeSIKI aBTOPHU BIMHOCATH 1 CTHOIN, apceH, MOJiOJeH, CelieH Ta
Ba"aain [105]. «Baxki Merainm» € TOKCUYHMMH JJIsi TBapuH 1 JIOJWHH. barato
€KCIIEPUMEHTAIILHUX JTIOCHIJIPKEHb Ta CIIOCTEPEKEHHS 32 JTIOJbMU, SIK1 3a3HAJIN BIUIUBY
NESKUX 13 WX BAXKWX METaNliB, IMOKa3ylOTh HETAaTHBHUN BIUIMB OCTaHHIX Ha
¢b1310J10T110 peNPOAYKTUBHOTO 3710poB’s [104, 106, 107].

[Hdopmariis npo 10 IHIIMX METANIB Ha YOJIOBIUY (PEPTUIIbHICTD Ta CEKCYyalbHE
3I0pOB's OOMEKEHa, OJHAK 3aJ0KYMEHTOBAHO, 110 OLIBIIICTh 10HIB LUX METAJIB
MOXYTh BIUIMBAaTH Ha (PYHKIIO PEHENTOpPIB €CTPOTEHIB, 37aTHI 3B SI3yBaTHCS 3
KIITUHHUMH ~ pELenTopamMu €CTPOr€eHIB, a  MOTIM IMITyBaTH )
«}131070TTYHUX(MPUPOJIHIX)» €CTPOTEHIB Ta MOJIYJIIOBATHU TOPMOHAIBHUN CTaTyC
Oprasi3my 1, 3pelITO0, BUKIMKATH 0arato nopyuieHs romeocrasy [104].

3aBIIKM BUCOKIM CITOPIAHEHOCTI JIO ECTPOTCHHUX PEIIENTOPIB METAIIOECTPOTCHU
Oe3rmocepeTHbO YW OINOCEPEJAKOBAHO BIUIMBAIOTh Ha HUX a0 IIOTh IUISIXOM
YTBOPEHHSI IIMTOTOKCHYHUX BUIBHUX PaAUKaJiB, 0 COPHYNHSIOTH OKHUCIIOBAIBHHM
CTpec, TMOIIKOKYIOTh mimiau, Oumku Ta wmonekynu JIHK [94]. V 3Bsa3ky 3
BHUIIICHABE/ICHUM  BIUIMB  METAJIOSCTPOTECHIB  Ha  (DI310JI0TiF0  YOJIOBIYOTO
PENPOIYKTUBHOIO 3/I0POB'S € BEJIbMH aKTYaJIbHOIO MPo0JIeMOoIo chorofeHHs [104].

Ponp nedkux MeTaniB y TeHepaTuBHIM (QYHKIIT JIOJUHU 1€ HEAOCTaTHbHO
BHBYCHA, a JUIA JESIKMX 3 HHUX JOCTYIHI JIMIIE TOOJWHOKI JOCHiIKEHHS. baraTto
(hakTOpiB y HAIIOMY IMOBCSKICHHOMY HTTI MarOTh 3HAUYHUM BIUIMB Ha YOJOBIUY
(bepTHUIBHICT, TOMY HE0OX1THA OCBITA PO 3arpo3u Ta Mpo Te, K IX MOXKHA YCYHYTH,

HACKUIBKH 11e MOXJIMBO [104].
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BmivB TOKCMYHHMX €JIE€MEHTIB € YMHHUKOM PHU3UKY PO3BUTKY PpI3HUX
3aXBOPIOBaHb, CEPE SIKUX OC3IUTIAHICTh € OJHIEI0 3 II00ATBHUX MPOOJIEM OXOPOHH
3JI0POB’S y HAIll OCOOJIMBUI HAMPY>KCHUH P10/ ICHYBaHHS MOCUITIOETHCS. 3T1AHO 3
orinkamu BOO3, B CBITI )KUBYTH 3 Oe31uaiaasaM 48 MiH map 1 186 MIIH JrojieH, piBeHb
SAKOTO TIOCTIHHO 3pocTae, 3poctae Takok Ha 5-10% mIOpOKy BHKOPUCTAHHS
JOTIOMDKHUX PEMPOTYKTUBHUX TEXHOJIOTINH. 3HMKCHHSI MIOKa3HUKIB HAPOIKYBaHOCTI
NOB’SI3yI0Th 1 3 YMHHUKAMHM HABKOJIMIIHBOTO CEPEIOBHUIA, CIIOCOOOM SKHUTTS Ta
BIJTUBOM 3a0py/IHIOBaUiB, KUTbKICTh KHX HaTenep miasuiyetbes [94, 108, 109].

k1o 3arpo3u 370pOB’10 IIUBIJILHOTO HACENIEHHS B YMOBaxX BITHUM HEMMOBIPHO
BHUCOKI, TO PU3UKU JIJISl KUTTA 1 3I0pOB’S BIMCHKOBOCTYKOOBIIIB, KOMOATaHTIB Ta
BETEpaHIB OYiKyBaHO BULIi [94].

JlocniKeHb MI0JJ0 HETaTUBHOTO BIUIMBY XIMIYHMX PEUYOBUH — €HIAOKPUHHHX
PYMHIBHUKIB Ha pENpOIyKTMBHE 3J0pOB’S B YMOBAaX I[OBHOMAaclITaOHOI BIMHU B
VYkpaini He Oyno 3HaiaeHo. Oanak, 3a gqanumu OOH, mkoa, sika 3aBiaHa JOBKIJLIIO
IT1JT Yac BIMCKOBUX JII Ta 30pOMHUX KOH(IIIKTIB, I1I€ JOBrO MIC/IA IXHBOTO 3aKIHUCHHS
BIUIMBA€ HA CTaH 3J0pPOB’S JIIOJEW 1 MPUPOJHUX PECYPCIB, Ta BUXOAUTH 3a MEXKI
HalllOHAJIBHUX TEPUTOPIH Ta Mepioay KUTTSA ogHOro nokomiHHs [94, 110]. OcobauBo
3Ba)KAIOYM Ha T€, 1110 JUIA Jii CHIOKPUHHUX PYWHIBHUKIB OITMCAHO TPAHCTEHEPATHBHHMA
BIUIMB, KOJIM Jisl IEPEAAEThCS ¥ Ha HACTYIHI MOKOIIHHS.

[Ipu ibomy, exosioriuHa karactpoda, 3yMOBJIeHa BIHOIO B YKpaiHi, Ma€ ajaeko
HE JIOKaJbHUN XapakTep, aJKe OTPYHHI XIMIKATH y HAIIUX IPYHTAX, BOAI 1 MOBITPI
TPAHCTPAHUYHO JIIIOTh 1 MOPYIIYIOTh B IIIJIOMY €KOJIOTIYHY O€3IeKy 1, 3BaKaro4u Ha
MIPOJIOBKCHHSI IHTCHCUBHHMX OOHOBUX i, Bce Ounbiie HaOyBarOTh T100aIbHOTO
3HaueHHs [94, 109].

3HaXO/KCHHS B HECHPHUATIMBUX YMOBaX OOMOBHUX il 4acCTO YCKJIQIHIOETHCS
TSOKKOIO  pOOOTOI0, HAUIFOACKAM TICUXIYHMM HABaHTKEHHAM 1 TpaBMamH,
MOCTIHHUMU CTPECaMH, a I1€ € HETATUBHUM ITPOTHOCTUYHHUM (DaKTOPOM, MOKE CIIPUSATH
po3BuUTKy Oe3mmiansa. OTxke, UIsi 3HIDKCHHS PU3UKY TOPYIIEHHS YOJIOBIYO1

(GepTUIIBHOCTI B €KOJIOTIYHO HEOJaronojiydHuX palloHax HeoOXigHa po3poOKa Ta
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peanizalis MHUPOKOMACIITAOHUX MPUPOJOOXOPOHHUX 3aXOJIB, a TAKOXK MEIUYHUX
3aX0/11B MPODITAKTUYHOTO CIIPSIMYBaHHS.

TakuM YHHOM CEKCyaJlbHE 370pOB'S € BAXKIWBHUM aCIEKTOM JIFOJICHKOTO
ICHYBaHHS, TOB'SI3aHUM SIK 13 3aXBOPIOBaHHSIMH, TaK W 3arajlbHUM TPOMAJCHKUM
3IOPOB'SIM, SIKI Ha TPEBEJMKHHA kajlb y Hall OypeMHHH Yac MOTepHaroTh BiA il
BOEHHOTO BIUIUBY. [lonpu icCHyBaHHS MEIWYHUX METOIB JIIKYBaHHS, CEKCyalbHE Ta
PENpPOIYKTUBHE 3JI0POB’Sl YAaCTO HE BPAXOBYETHCS y CHUCTEMI OXOPOHHU 3JI0POB’S
KoMOaTaHTiB. BumienaBeaeHe cBiqunTh, 1o HemoaasHi BBJl MoxyTs OyTu 0oco0mmBo
Bpa3JIMBUMHU JI0 Jii (haKTOpiB rinodepTUiIbLHOCTI, Yepe3 IXHI MPOoOIeMH 31 3I0pOB’sIM,
K1 TIOB’s3aHI 3 OOMOBUMH isIMH, TaKUMH SK CTaH TICHUXIYHOTO 370pOB’S 1
MICUXOCOLIaJbHUMHU TipoOsiemamu [84]. BuiienaBegeHe cTaBUTh NEPEN CYCHUIbCTBOM
0araro CKJIQJHUX MHUTaHb 1 MOTpeOye SIKAMOTAapaHIIIOTO pearyBaHHs Ha HUX, 1100
30epertd penpoayKTUBHMM MOTEHIad KpaiH, M0 MNOTEPHIOTh BiJ BOEHHUX iil.
[ToTpibHa moganbina poboTa, MO0 JOCIIAUTH BIUIMB BIMCHKOBUX i Ta OOCTaBHUH
KUTTS, IK1 MOXKYTh TPU3BECTHU 10 OE3ILIIIIIS, TA MOMEPEIKEHHS BIUTMBY YHNHHUKIB, 110
HEraTUBHO JIIOTh HA TEHEPATUBHY Ta KOMYJISTUBHY (DYyHKLIIO.

[IpodinakTuka MOPYyIIEHh YOJOBIYOTO 3J0POB’Sl 32 YMOB Jii JpaMaTUYHOTO
CTPECOBOT'0 HaBAaHTAXEHHS TIOJATAE y PAaHHLOMY BHUSBIICHHI 3aXBOPIOBAHb CTAaTEBOI
chepu, TOPMOHAIBHOTO JWcOaIaHCy, iXHbOMY SIKAMOTAIIBUJIIEMY JIIKYBaHHI Ta
MOTIEPE/KEHHIO BIUIMBY UYMHHMKIB, [0 HETaTUBHO [IIOTh Ha TEHEpPATHUBHY Ta
KonyJiATUBHY (pyHkiiro [111]. V Bumagky mocTTpaBMaTHIHOTO CTPECOBOTO PO3JIATY —
CBOEYACHOMY BH3HAUEHHIO MpOOJieMU Ta 1i KOpPEryBaHHI, a TaKOX JOJY4YEHHI IO

JKyBaHHS KOMOAQHTAHTIB CHEIIATICTIB CyMIKHUX CIEIIaIbHOCTEH.
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SECTION 3. HYGIENE AND OCCUPATIONAL PATHOLOGY

DOI: 10.46299/1SG.2025.MONO.MED.1.3.1

3.1 lHoka3HukM (PYHKIIOHAJIBHOTO CTAHY Ta 3/I0POB’s AK KpUTepii npodeciiiHoro
BUTOPaHHSI BYUTEIB

Peanizamiss xonnenmii HoBoi ykpaiHCHKOi IIKOJMU CTaBUTH MEpeNl yUUTEIEM
Oararo BUKJIMKIB. Hapasi memaror BHUCTynae SIK aKTUBHUWA YYaCHUK OCBITHBOTO
npolecy, € He JMIIe JHKEPeIoM 3HaHb, a M KoydeM, (acuiIiTaTOpOM, THIOTOPOM,
HOBAaTOpPOM, MApTHEPOM, MEHTOPOM, MOJIEPATOpPOM B I1HAWBIAyaJbHIM OCBITHIN
TPAEKTOPii CBOIX MIJIOMIYHUX. YCHINIHICTb OCBITHBOI [ISUIBHOCTI BHU3HAYAETHCS
BUUTENIEM-(axiBIIEM, BUUTEJIEM-TIPAI[IBHUKOM, BUUTEJIEM-IIOIUHOIO, Horo
podeciiftHO0, TICUXOJIOTTYHOIO Ta EMOIIMHO KOMITETeHTHICTIO [112].

[IpodeciitHa  AISTBHICTH mejarora  BIJA3HAYAETHCA  MCHXOJOTIYHHM
HaIpyXEHHSAM, OCTIHHUM M1)KOCOOUCTICHUM CHUJIKYBAHHSIM Ta 3HAYHUM €MOI[IHHUM
HABAHTAKCHHSAM. 3aMpOBaHKCHHS TUCTAHIIHHOTO 1 TIOpUIHOTO HABYAHHS, 32 YaciB
MaHJeMli Ta BOEHHOI'O CTaHy, BUMAararOTh ONaHyBaHHS HOBITHIX METOJIB 1 (opm
HaBUYaHHA. 3a OCTaHHI POKH Ha YKPAiHIIIB, HE 3aJIKHO BiJl IXHHOTO BUJY JISTILHOCTI,
BIUIMBAIOTh 0arato CTPECOBUX YMHHHUKIB, K1 € BAKKUM TATapeM, IO JOJAIOThCS 0
HECIPUATINBUX BILTMBIB B Ipodecii BunTens. 3 MOrisay CTPECOBOI peaKIlii BAXKJIMBUM
€ ¢akT nepedyBaHHs OPTaHi3MYy ITiJI J1€10 CTPeCy, KUIBKICHI 1 IKICHI TTOKa3HUKH I[bOT'O
npoiecy. Sk BIIoOMO, HA paHHIX €Tanax BIAMOBIAI OpraHi3My Ha CTPEC 3aXUCHI CHIIU
MOOUTI3YIOThHCS, 3 IEPEBAKAHHIM KaTaOONITUYHUX MPOLECiB. B cTajii pe3sucTeHTHOCTI
B1IOYBA€ThCS  BIJHOBJICHHS TOPYIIEHOI pIBHOBAarM OpraHi3aMy 3a paxyHOK
rOMEOCTaTUYHOTO PEryJitoBaHHs, (POPMYBaHHS CTIMKUX PEaKIiil Ha 110 CTPECOBUX
YUHHUKIB 3 TMOAAJBIION CcTa0umi3amiel0 (QyHKIINA 1 aKTHBI3AMIED aHAOOIIYHUX
npoueciB. Hapasi akTyaabHHUM € BHUBUEHHS pPEaKI[iii OpraHi3My BYHUTENIB Ha [1IO
HECTIPUSTIMBUX YMHHUKIB, iX MOp(Oo-(yHKUIOHATBHUX IMPOSIBIB Ta MOMXIMBUX
MAaTOTCeHHUX HACIIAKIB B CYYaCHHX YMOBax, 3 METOI0 IMOMNEPEIKEHHS

MICUXOCOMATHUYHO1 MATOJIOT1i Ta HeMpoereHepaTUBHUX MPOIIECIB.
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EdextuBHicTh mpodeciiiHoi AisUTbHOCTI 0€3M0CepeHbO 3aJIKUTh BiJl CTaHY
($h13UYHOTO, MICUXIYHOTO Ta €MOIIMHOro Ojaromnoiay4dus. Buntens mMae BUTPUMYBATH
ncuxo(i1310JI0T14HI, colialibH1, TpodeciiiHi HaBaHTaKEHHS, a MOro OpraHi3M MOBHHEH
OyTH 37aTHUM 30epiraTd Ta aKTHMBI3yBaTH KOMIICHCATOPHI, 3aXHCHi, PETyJISTOPHI
MEXaHi3MH, 110 3a0e3Mevyl0Th HOro Mpare3fgaTHiCTh Ta YCHIMHICTh AisbHOCTIL. Jlo
MPOBITHUX HECIPHUSATIMBUX YMHHUKIB, 110 BIUTMBAIOTh Ha (YHKI[IOHAJTHHUI CTaH Ta
3I0pOB’S BUMTENSl HAJEXKATh BHCOKE IMCHUXOEMOIlIiHE Hanpy»XeHHs; MoTpeda B
MEPEKIIOUEHH] yBaru Ha pi3Hi BUAU AISUTBHOCTI; BUCOKHM pIBEHb aKTHUBI3aIll TaM ATi;
3HaUYHE HABaHTA)XCHHs Ha TOJIOCOBHI amapar; TpuBalie repeOyBaHHs B MPUMIIIECHHI
HABYAJILHOTO 3aKJIaJy Ta, MOB'I3aHUMN 3 IUM, HEIOCTATHBO PYXJIMBUI CIIOCIO KUTTS, a
TaKOX 1HAWBIAYaJIbHI OCOOUCTICHI (PaKTOpH, Taki K CIAOKICTb HEPBOBOI CHUCTEMH,
HEJIOCTAaTHbO PO3BUHYTI OpaTOPChKi 3A10HOCTI, HH3bKa (axoBa TMIArOTOBKA,
HEJIOCKOHAJIa camoopraHizaiiis y mosnoaux nenaroris [113, 114, 115].

[Ipodeciss BuuTEns XapaKTEpU3YE€TbCS BUCOKUM PHU3HKOM BUHUKHEHHS
MCUXIYHUX 1 COMAaTUYHUX PEaKIliii OopraHi3My Ha HamnpyXeHl CHUTyalii B OCBITHIN
nmismbHOCTi. Hapasi y Muikuapoaniit knacudikamii xBopod (MK®) Buainsiorh
OKpemuil cTaH: «podeciitauii crpecy. Jlo HachiakiB mpodeciitHOro cTpecy BITHOCATD
cuHapoMm mnpodeciitHoro BuropanHs. He3Bakarouu, 110 BUBYEHHSI MPOOJIEMATHUKU
NpoQeciiHOro BUTOpPaHHS TPUBAE TOHAJ TPU ACCATHIITTS, B CY4YaCHUX YyMOBax
3 SBJISIIOTECS HOBI CTPECOpH, fAKI BIUIMBAIOTH SIK HAa caM MeEXaHi3M (OpMyBaHHSA
BUTOpPAHHS, TaK 1 loro Hacmiaku. Hapasi 3011p1IMBCS PU3UK BUHUKHEHHS HEPBOBUX
po37a/iB, 30KpeMa, ACTCHOHEBPOTHYHHMX CTaHIB;, MOPYIIEHb CHUCTEMU KpPOBOOOIry,
OCOOJIMBO TIMEPTOHIYHUX TIPOSBIB, HECHPUSTIUBUX BETETOCYJIMHHHUX 3PYIICHD,
MPOSIBIB CTEHOKAP/ii Ta apUTMii; MAaTOJIOTIi NUTYHKOBO-KHUILIKOBOTO TPAaKTy, TAKUX SIK
HEBPOTHUYHUI TaCTPUT, XOJICIUCTUT, BUPA3KoBa XBopoba. BogHouac He dikcyeTbes
3HIDKEHHS «TPAIAUIIITHIX) 3aXBOPIOBAHb BEPXHIX INXAIBHUX IIISAX1B, TOPYIIEHB 30PY
Ta OMNOPHO-PYXOBOIO amnapary, CYJMHHHMX BapUKO31B HIDKHIX KIHI[IBOK TOIIIO.
[Ipodeciss BuuTenss XapakTEPU3YEThCS HUBBKUMHU TOKa3HUKAMH (HI3UYHOTO Ta
MEHTQJILHOTO 3JIOPOB’S, IO MalOTh TEHACHINIO J0 TMOTIpPIIEHHS 3 BIKOM Ta

301TbIIeHHIM TIpodeciitHoro craxy [114, 116, 117].
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[linrpyHTsamM 171 €DEKTUBHOTO 3IIMCHEHHA TMpodeciiHuX 0O0O0B’s3KIB €
Ipare3IaTHICTh OpraHi3My, IO € 3JIaTHICTIO JO BUKOHAHHS OCBITHBOI JIISUTBHOCTI 1
BU3HAUAETHCS pPIBHEM (I3UYHUX 1 TMCUXO(]PI310JIOTIYHUX MOMKIMBOCTEH, CTaHOM
310pOB's 1 MpodeciiHO0 MiArTOTOBICHICTIO BUMTeNsl. PazoM 3 TUM, mpale31aTHICTh
3aNeXUTh Bi (PYHKIIIOHAJIBHOTO CTaHy OpTaHi3My Ta 3/10poB’s meaarora. OCKiTbKU
(GYHKIIOHANTBHUN CTaH BHU3HAYAa€ DPIBEHb >KUTTEIISUIBHOCTI OpraHi3My, CHUCTEMHY
BIJIMOBIAL Ha (Pi3MUHE, HEPBOBO-TICUXIYHE Ta €MOIliifHE HaBAaHTAXKCHHS, 1 A€ 3MOTY
OIIHUTH PIBEHBb aJamnTallii opraHi3aMy 0 OTOUYYIOYOTO CEPEIOBHUINA Ta MOCTABICHUX
oMy 3ajay, Mpu BUBYEHHI NPO(DECITHOr0 BUTOpaHHS CY4YacHOTO BUYHUTENS MH
30CEpEeIMINCh Ha TPHOX CKIANOBUX: (DYHKLIOHAJIBHOMY CTaHi HEPBOBOI CUCTEMH,
HAasBHOCTI MOPYIIEHb 3JI0POB’S Ta MPOsSBaX CUHAPOMY €MOLIMHOro BUropaHHs. B
JOCIIKEHH] OpaJii y4acTh BUMTEN 3aKJaJiB 3arajibHOi CepelHbOI OCBITU PI3HUX
cHenlaJbHOCTe|, cTaTi, mpodeciiiHoro craxy, BiKy: 3pijgoro (1-i Ta 2-i mepioan),
MOXHWJIOTO BIKY, BIINMOBIAHO Oynu BiaHeceHi a0 I, 11, 111 BikoBux rpymn. O0po0iieHHs
OTPUMAHUX JIaHUX 3IHCHIOBAIOCH 3 BUKOopucTaHHAM mporpam StatSoft STATISTICA
10 portable, Excel MS. Pi3Huist moka3HHKIB OIliHIOBaJIach 3a KputepieM CThIOJICHTA
(t), 3B's130K — 3a KoedimienToM Kopensiii [Tipcona (r). JIOCTOBIPHICT CTATUCTHYHHX
OIIIHOK BBa)kajach 3HAYMMOIO 3a moxuOkoro P<0,05.

BuBuenHs ocobamBocTeil AisuibHOCTI HepBoBoi cuctemu (HC) BaxkimBe s
PO3YMIHHS TIPOIIECIB ajanTalii opra”i3mMy, a JOCIHIKEHHs O10JOTIYHMX OCHOB
MOBEJIHKH IPYHTYEThCS Ha BIACTUBOCTAX HepBoBuX mpoueci (HII). dyHkiionanbHa
pyxauBictb HepBoBux mnporeciB (OPHII) BusBise iHauBimyanbHi OCOOIMBOCTI
0o0poOku 1H(popMmallii Ta XapakTepusye 3natHictb HC 3a meBHUN MPOMIXKOK dYacy
3M1MCHIOBATH POOOYI IUKJIU 3 TO3UTUBHUMHU Ta TaJIbMIBHUMHU akTamMu. HaykoBisiMu
ToBeIeHHH 3B's130K MK cuioro HC, mpare3naTtHicTio, mam’STTi0, YBarorw, HepBOBO-
MICUXIYHOIO CTIMKICTIO, TMOPYILIEHHS SKHUX 3HAXOJAThbCA B OCHOBI Mpo¢eciiiHOro
Buropanss [118]. Ouinky cunu HII mpoBoaunu 3 BUKOPUCTAHHSM TEMIIHT-TECTY
[UIIXOM JIOCIHIJDKEHHs! BIUTUBY MaHyaJbHOI aCUMETpii Ha BEJIMYMHY (PYHKIIOHAIBHOT
7a01IbHOCTI  HEPBOBO-M’SI30BOTO  amapaTy pyKd, Kepyrouuch (Pi310J0TIYHUMU

MIPUHITUIIAMH, 10 MBUKICTH pyXiB BusHavyaeThest OPHII, a 3pocTanHs MakcuManbHOT
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YUCTOTH PYXiB BioOpakae miABUIIEHHS J1a01IbHOCTI HEPBOBHUX IIEHTPIB 1 BUKOHABYHMX
opraHiB. OTpuMani pe3yibTaTH Mokazanu, 1o ocobu | rpynu (23-28 pokiB), Manu
o3Haku cnabkoro turry HC. [IpencraBuuku Il rpynu 1 wactkoBo I rpynu (10 35 pokiB)
XapaKkTepu3yBalKcs o3Hakamu cepennbo-cinadbkoi HC, 1 mume y Buutenis Il rpynu
cnoctepiranuchk o3Haku cwibHOI HC (r=0,578; p=0,024), mo mMoxe IeMOHCTPYBaTH
3B'SI30K MEXaHI3MIB ajanTaiii moa0 MmpodeciifHol MiSIBbHOCTI 3 BIKOM 1 CTa)eM.
KoHTHHTEHT 0¢i10, K1 Opanu y4yacTh B JOCIIKEHHI, MaJIM MIeAaroridyHy AisUTbHICTD K
MOCTIiTHE MicIie pOOOTH, TOMY CIIOCTEPIrajiach Moi0OHa KapTHHA PO3MOALTY 110 TPYIIaM
3a cwioro HII BiamoBigHO 10 craxy mpodeciitnoi misusHOCTI (r=0,573; p=0,025).
J1oCTOBiIpHOT PI3HUIIL 32 CTATTIO 1 BIKOM Ta CTaXKEM pOOOTH HE 3apEECTPOBAHO.
OuiHKY CIIBBIJHOIIECHHS MpoueciB 30y/keHHs 1 ranbmyBaHHs HC Buwmrenis
MIPOBOJIMJIN IUISIXOM BU3HAauUeHHA BpiBHOBaXkeHOCT1 HII 3a pe3ynbraTamMu BiITBOpEHHS
aMILITYyau pyxiB (rpadiuHuil TecT), a CTymiHb BupaxeHocTi cuiu HII — 3a
nonoMorow koepimienty cwi HC, e 3a METOOUKOIO pe3ysIbTaTH 3 3HAKOM «+» €
o3Hakoro cunbHOi HC, 31 3HakoM «—» cnabkoi HC. IIpoBenene nociikeHHs BUSBUIIO,
o noHax 65% BuUWTENIB, MiJl KiHEUb BUIPOOYBAJIBHOIO MEPIONY, MalId O3HAKU
JIOMIHYBaHHSl TPOIIECIB TalbMyBaHHA Haj Tmporecamu 30ymkeHHs; y 20%
cnocrepiraiachk BpiBHoBaxeHicTh HII, y pemtu nepeBaxaiu npouecu rajibMyBaHHS.
[oxo crynento BupazHocti cunu HII, BUABUBCA MOALT YYACHUKIB €KCIEPUMEHTY:
40% oci6 Mamu koedilieHT ayxe BUCokoi BupasHocTi cimadbkocti HC (Bix -134 mo -43
0aJiB) 1 OUIBIIICTE 3 HUX MaJH MpodeciitHuil cTaxk poOoTH 10 6 pokiB; moHa 35% ocibd
MaJu KoeiIieHT 3 ay>ke Bucokoro BupasHictio cunu HC (Big 24 no 110 6aini). Perra
0c10 XapaKkTepu3yBaIHCs MOKa3HUKAMH CEPEIHBOI 1 HEBEJIMKOI BUPA3HOCTI CHiId abo
cnabkocti HC. Koedimient Bupasnocti cnadkocti HC kopentoe 3 cnabkictio HIT
(r=0,832, p<0,001). I'padiunuii TecT BIATBOPEHHS AaMILIITYAX PYyXiB IOKa3aB
KOPEJIALII0 JOMIHYBaHHSM IPOIIeciB rajibmyBanHs 3 ciadkictio HC (r=0,486; p=0,06).
3aranpbHOBIIOMO, IO MHCIEHHS € HEBIJ €MHOIO YAaCTUHOIO pPO3yMOBOI
TiSTBHOCTI, Oepe y4acTh B (OpMyBaHHI TIOBEIIHKOBOTO akKTy, 1 OOYMOBIIIOE
dbopmyBaHHs (axoBUX KOMIMETEHTHOCTEW BuMTeNiB. CHpsIMOBaHICTh MUCICHHS

BU3HAYAETHCS JIOMIHYIOUOIO MOTHBaIi€r0. [[ns 3mailicHEeHHS aQepeHTHOro CHHTE3Y
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BOXJIMBUM € aHaNi3 1H(opMaIli, 1o Haaiiuia ta ii crmiBcTaBieHHs 3 1HGOPMAIII€TO,
sKa BHUBUIBHSETHCSA 3 IMaM’ AT, AKIENTOp pe3yJbTaTiB 1ii (GopMye ysBIECHHS MpO
BIJIMOBITHICTh PEAKINiil Opra”i3My A0 CHUTyallii, B Tpoieci ePepeHTHOTO0 CHHTE3Y
IHTETPYIOThCSI BEreTaTUBHI 1 COMaTU4HI 30YyJPKEHHS, METa0OJIYHl 1 TOMEOCTaTHYHI
MeXaH13MHU. 31HCHEHHS 3allJIJaHOBAaHOI OCMHCIICHOT IMTOBEIHKOBOI peakilii GopMyeThes
miJ BIUIMBOM edepeHTHOro 30y/KEHHs, sSKe aKTHuBi3ye BUKOHaBYl nii. TpuBaie 1
IHTCHCHBHE 1HTEJCKTyaJbHEC HABAaHTAKECHHS TMoOripirye QyHKIT yBarv, mam'sTi,
CIPHUIHSATTS; MOYKJIMBI 3pDOCTaHHS KPOB’STHOTO THCKY, MYJIbCY, JETCHEBOI BEHTHJIALLIT,
3MiHU 010€JIEKTPUYHOT AKTUBHOCTI MO3KY, 1110 € IPUYUHOIO ()OPMYBAHHSI TalIbMIBHUX
IpoIIeCiB i po3BUTKY BTomU [116, 118].

BuBYeHHsI HEPBOBOI ISVIBHOCTI Ta MCUXIYHUX (DYHKIIII BUMTENIB 31HCHIOBAIH
HUIAXOM JOCHTIJDKCHHS: aHamTUIHOCTI (Ma), aOctpakthHocti (Mal) Ta morivno-
noHsATiiHOrO MucineHHs (MIp); QyHKIIOHATBPHOTO HABAHTAXKEHHS OIEPATUBHOI
nam’sti (P0), o0csary kopoTtkodacHoi am’sti (PK); ximpkicaux (UK) 1 sxicaux (Uya)
MOKa3HUKIB yBaru, a Takox ii cridikocti (US) Ta Tounocti (Ua). ocmimpkeHHs piBHS
AHATITUYHOCT] MUCJIEHHS BUSBUIIO YITKY 3aKOHOMIPHICTh 3aJI€KHOCTI TOKa3HUKIB Ma
B1Jl BIKY 1 po(eCiifHOTO CTaxy: BiIMIHHA/BUCOKA/10Opa aHANITHYHICTh MUCIICHHS Y
npeAcTaBHUKIB | rpymnu i moraHa/Hu3bKa/myke Hu3bka y ocio Il rpynu (p=0,02).
AHanoriyHa 3aKOHOMIPHICTh NMPOCTEXYETHCSA 3 CTAXKEM pOOOTH: UMM OUIBIIUHN CTax
M1 IOCITIIHOTO, THM MEHIIA KiJIBKICTh 3alIOBHEHMX PsAKiB B 3aBmanui, Ma (p=0,01).
JlociIKeHHS JIOT1TYHOCT1 a0CTPAaKTHUX BUCHOBKIB BUSIBWJIO T€HJICHIIIIO 10 T€HIEPHOT
PI3HHMIII TTPY PO3B’sI3aHHI 3aBJIaHb: 0COOM YOJOBIYOI CTATI OKA3AJU CepeaHIN/BUCOKHIA
piBeHb, a )KIHOYOT — cepeauii 1 Hm3bkuit, Mal 3,5+0,28 nmpotu 2,72+0,23, p=0,09. Kpim
TOTO, BUSIBJICHHUI KOPEISIIHHMIA 3B’ 130K MK IMOKa3HUKaMu Ma 1 Mal, aHamiTHYHICTB
MUCJIEHHSI 1 JIOTIYHICTHh aOCTpaKTHMX BHUCHOBKIB Kpamii y oci6 I BikoBoi rpymu
(r=0,637, p=0,01). BuBuUEHHS JIOT1YHO-MIOHATIMHOTO MHUCIEHHS IOKa3ajo, L0 Y
BUMTENIB | Tpynu pe3ynbTaTv BiJIMOBIAIOTh CEPEIHLOMY Ta BHILOMY 3a CEpEIHIi
piBEHb, a 31 30UIBIIEHHSM BIKY (PIKCYETHCS HIDKYMM 3a CepeHId Ta HU3BKHUM PiBHI.
BusiBiiena xopemsiis nmokasuukis MIp ta Ma (r=0,552, p=0,03), a Takoxx Mlp 3 Mal

(r=0,646, p=0,009). BuBuecHHS (YHKIIOHATHHOIO HABAHTAXXCHHS ONEPATUBHOT

47



MODERN WAYS OF DEVELOPING MEDICINE, BIOLOGY AND PSYCHOLOGY AS
METHODS OF PROTECTING HUMANS

nam’sTi  IeMOHCTpye, 1o 3 BikoM PO moripmyerscst (r=-0,504, p=0,05), me
M1TBEP/KEHO 3MEHIIICHHSM BIPHUX BIAMOBIAEH B 3aBJIaHHIX, OCOOJIMBO Yy OCI0 MmicCIIs
55 pokis.

[IpoBeneHi OCTIKEHHS JO3BOJIMIN 3’sICyBaTH, 10 ocobu 3 obcsrom PO
HIOKYIM 32 HOpMy (X mo 30 BigmoBigeit) Ta HagMipHUM (YHKIIIOHATEHAM
HABaHTa)XCHHSM XapaKTePU3yIOThCS HU3bKUMHU TIOKa3HUKHU piBHSA MIp. Pazom 3 TiMm, y
THUX 0Ci0, K1 Majau oOcsar PO, mo OyB B MekaxX HOPMHU 1 BIAMOBIIHE (DYHKI[IOHATIBHE
HaBaHTA)XCHHS, MaJIA pe3yiabTaT MIp Ha cepeIHbOMY Ta BHILE CEPEAHBOIO PIBHIX
(r=0,846, p<0,001). JloriuHOo-TIOHATIiIHE MHCICHHS 0CI0 B JOCIIKCHHI KOPEIOE 3
obcsirom Pk (r=0,513, p=0,05) Ta 3HWKYETbCA 3 BIKOM. AHAJIOTIYHI pe3yJbTaTH
orpuMainu i 3 obcsrom PO, siki xopemoroTs 3 MIp, mo miATBEpIKYETHCS KpariuM
BUKOHAHHAM 3aBaaHb Buutensmu I ta Il rpyn mopisusuo 3 III (r=0,471, p=0,077).
BusiBiieni reHjepHi BiAMIHHOCTI NP JOCHIKEHHI ONMEpPaTUBHOI Mam ATi, y OcCi0
YOJIOBIYO1 CTaTI MOKa3HUKH 00cAry PO Ta pyHKII0HAIbHE HABAHTAKEHHS BIMTOBIIAIH
HopMmi (2 40 Ounbliie BipHUX BIAMOBIAEH), TOMI K OUIBIIICTD JKIHOK Maiu oocsr PO
HIOKYMI Bil HOPMHU 1 BHCOKE (DYHKIIOHaJbHE HaBaHTaxeHHs (t=2,46, p=0,029).
[{ixaBuM BUSIBUBCS 3B'SI30K M1k 00csiroM PO Ta 310poB’siM, 0COOH 3 MOPYIIEHHAMHU
MeTaboi3My TpH TECTyBaHHI TMOKa3ajdu OOCSAT OMEpaTUBHOI MaM’STi HUXKYUM 3a
HOpPMY, MTOPIBHIHO 3 BUUTEIISIMH 0e3 MeTabomunux Bigxwiens (t=1,93, p=0,07).

BuBuenns o0csry PK BUSBWIIO 3HIDKEHHS 3 BIKOM: YMM CTapiie ocoba, THM
MEHIIHA 00CcAT KOpoTKoyacHoro 3amam’sitoByBanHs (r=-0,664, p=0,007). ITicis 60
pokiB koedimient Pk OyB B Mexax 5-6 yM.of., IO BiAIMOBiJa€ HU3LKOMY PIBHIO.
3araapHOBIZIOMO, 1110 YUM JIOBIIIE JTIOIMHA B TTpodecii, TuM OUTbIuM 00’ eMoM (GaxoBoi
iH(opmMmaiii BoHa Bosiofie. Harri qocimikeHHs MOKa3yI0Th, 1110 Y BUUTENIB 3 TPUBAIUM
craxxeM pobotu (Oisbiie 35 pokis) oocsr Pk smenryersest (r=-0,677, p=0,006), omxe
YCHIUIHICT 3amaM’siTOBYBaHHSI HOBOi 1H(GoOpMallii Moxke moripuryBaTucs. BusineHo
3B'SI30K HHU3BKOTO piBHsA PK 1 Hmxkdoro Big Hopmu obcsry Po (r=0,518, p=0,04). 3
BIKOM 3HI)KYETHCS 00CsT PO, 1110 KOpEITIoe 3 MOTIPIICHHAM MOKa3HUKIB TOYHOCT] yBaru
Ua (r 0,562 p 0,02). Takosk Mu 3’sICYyBaJIH, 110 BCI BUUTEIII, AKI MaJId BUCOKUH PIBEHb

Pk xapakTepusyBaimcsi BACOKHM i 100puM piBHeM piBeHb Ma (r=0,496, p=0,06) ta
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BUCOKUM 1 100puM piBaem Mal (r= 0,528, p=0,004). Buuteni I rpynu npu TecTyBaHHI
OTpPHUMAJI BUCOKI pe3ynbTaTtu KoedimieHTiB 00cary PK i Manu mokasHuku oocsry Po B
mexxax Hopmu (r=0,921 p<0,001).

[IpoBeneHi JOCTIIKEHHS BUSABUIIM KOPEJIAIiI0 KUTbKICHUX IMOKa3HUKIB yBaru 3
il Tounictio (r=0,677, p=0,006). IlepeBaxkHa OULIBIIICTH BUKJIAJAYIB MaJd BiAMIHHI
nokaszauku UK, 6imerire 1000 neperisiHy THX 3HaKiB, utie 20% ocio - 100pi MBHIKICHI
nokazHuku (800-999 3nakiB); 1o 7% nenaroris - noradi (MeHe 699 3nakis). Pazom 3
TUM, OYJI0 BHSIBJIICHO, IO YMM MeHmie mokasHuku UK, tum Oimeme Us (r=-0,953,
p<0,001). SxicTb yBaru BH3HAYAETHCS BIJCYTHICTIO TOMHUJIKOBUX BIJIMOBIIEH.
[TomiueHO, 1110 3HMKEHHS KUIBKOCTI MOMMJIOK MiJBHINY€e TOYHICTh yBaru (r=-0,955,
p<0,001). BigminHi i 100pi mokazuuku Uya KOpenroTh 3 BiAMIHHUMH, BUCOKUMH 1
noopumu nokasuukamu Ma (r=0,462, p=0,08). Y BumTeNiB 3 BUCOKHUM 1 CEPEAHIM
piBasimu PK 3apeecTpoBani BigmiHHI i 00pi nokasuuku Uya (r=0,514, p<0,05), mo
noripuryroTecs micist 60 pokis. [Tomiueno y Buntenis II rpynu 3HMKEHHS TOKa3HUKIB
Uya, mo wmae kopemsaniro 3 mnoripmenns Mlp (r=0,563, p=0,02). HdocmimkeHHs
CTIMKOCTI YBaru MpoOBOJWIIM IUISXOM 3MIHHM IIBHJIKOCTI BUOOPY CTHUMYJIIB B YACOBHX
MPOMIXKKAX 1 BUSBWIIM, 110 9uM Oibie US, Tum menta ii Ua (r=-0,588, p=0,02), npu
BapiroBaHHI oKa3HuKa criiikocTi Big 0,18 mo 0,43 ym.oa. Y donosikiB US Hikua, HIXK
y kiHOK: y "yosioBikiB 0,293+0,003, a y xinok 0,280+0,02, p<0,001. IToxaznuku Ua
BapitoroTh Big 0,72 mo 0,99 ym.oxn. Ilokazuuku Bucokoi Tounocti yBaru (0,97-0,99
yM.o0J1.) ipuTamanHi Bukiaaadam | 1 Il rpynu. Bussneno kopensiiinuii 38'a30kx Ua 3
nokasaukamu Mal (r=0,569, p=0,027), npuuomy mas oci6 I i wactkoBo II rpymm.
Takox momideHo 3B’s30K HU3bKUX MOKa3HUKiB 00csry Po i Ua (r=0,588, p=0,021).

3110poB’s € BiI0OpakeHHSAM piBHA QYHKIIOHATBHUX MOKJIMBOCTEH OpraHizmy y
npotieci aisuibHOCTI. [lepeBaHTa)keHHs npu 3A1MCHEHH] podeciiiHuX 000B’s3KIB Ha
po0OTI, iX BUKOHAHHS TICIs POOOTH, HEPETYJSPHICTh XapuyBaHHS, HEJOCHITAHHSI,
BIJICYTHICTb J10AUTUBOTO CTABJIEHHS J0 BIACHOTO 3/I0POB’S € MPUINHOIO (POPMYBaHHS
nopyuieHb (PYyHKIIOHATBHOTO CTaHy Ta 3aXBOpIOBaHb. B KOHTEKCTI mpodeciiiHoro
BUTOPAaHHS Ta TMPAIE3AaTHOCTI Opra”i3My JIOPEYHO OMNEpyBaTH TMOHSATTAM

IHIUBIyaJIbHOIO 370pOB’S, SIK CTaHy (I3UYHOrO, TMCUXIYHOTO, PO3yMOBOIO,
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COIlaJIbHOTO, MPO(dECIHHOTO, MOPAIBLHOIO 1 JYXOBHOI'O 0JIaromoyry4dsi 0COOMCTOCTI,
SKAW JI03BOJISIE 1l TIOBHOLIIHHO TPOSBIITH cebe 1 B3aeEMOJIATH B ycCiX cdepax
KUTTesUIbHOCTI. Ha nymky HaykoBHiB mpodeciiiHe 370poB’S € CKIaJO0BOIO
iHauBigyansHoro [115, 117, 120].

BuBuenHsi 310poB’sS BYHMTENiB BiAOyBalach MLUISIXOM aHaII3y HasgBHHUX
3aXBOPIOBaHb Ta AaHKETYBAaHHS PECIOH/ICHTIB. 3araibHa Cy0’ €KTHBHA OIIIHKA BIACHOTO
3I0POB’ sl OCBITSIHAMM ITOKa3aJjia, 110 *IHKHU OIIHIOIOTh CB1# CTaH Kpallle, Hi>K YOJIOBIKH:
2,45+0,1 mpotu 3,50+0,6, p=0,02. B cTpyKTypl 3aXBOpIOBaHb J1arHOCTOBAaHUX
[aTOJIOT1M HEPBOBOI CUCTEMU HE BIAMIYEHO, Julie y 13% uac Big yacy nposBISIOTHCS
MITpEHi, TIPM YOMY BOHHM MpHUTamMaHHI oco0aMm, SIKi BUKOHYIOTH aJMIHICTPAaTHUBHI
000B’s13ku (p=0,005). ¥V K1HOK MOPIBHSAHO 3 YOJIOBIKAMH B1ICYTH1 NATOJIOTIi MIKIPH Ta
niamKipHoi KiiTkoBuHM (p=0,09), npoTe y OCBITSHOK HasiBHI MeTaOOII4HI ATOJIOT],
y nenaroriB 4ojoBikiB ix Hemae (p=0,02). Takox mnomiyeHo, 1O y 0OcCi0 3
METa0O0JIIYHUMH TOPYUIEHHSIMU HasiBHI OCOOMCTICHI TICMXOEMOIIIiHI CTpecopH
(p=0,007); BOHM HMX4Ye CYyO €KTHBHO OIIIHIOIOTH CBii cTaH 370poB’s (p=0,04); B
HEpBOBIMA [IAJBHOCTI Taki OCOOM MarOTh JOMIHYBaHHS MPOLIECIB TalbMyBaHHS
(p=0,078); B KOMILIEKCI y HUX HATIUYETHCSA 0 3-X ypakeHUX (Pi310JOTIYHUX CHCTEM
Oprasi3my, y pelTy pecroHaeHTiB iHoai Ouibiie 1-i 3,0+0,4 1,64+0,3 p=0,02.

JliarHOCTOBaHI 3axBOPIOBAHHA CHUCTEMH KpOBOOOIry Mail’ke y TMOJOBUHHU
BUUTENIB, MPUUOMY BHSBJICHI JIMIIE Yy MpeACTaBHUIlb kiHouoi ctati (r=0,564,
p=0,029). BusiBnenuii 38’130k Mixk HasiBHICTIO matojiorii CCC 1 moka3HUKaMU BUIIOT
HEPBOBOT ISUIBHOCTI. Y 0C10 3 MOPYIICHHSIMH CUCTEMH KpOBOOOIry oocsr PO Hux4Hit
B1Jl HOPMH, a y MeJIaroriB 0€3 MopyIIeHb MOKa3HUKKU PO BIAMOBI1at0Th HOpMI 26,5+2,7
npotu 32,8+1,6, p=0,06. Huxui nokaszuuku UK y oci0 3 HasiBHOIO matonoriero CCC
MOPiBHSAHO 3 3a0poBuMH JroabMu 3,28+0,4 mporm 3,86+0,1, p=0,008. Takox
BUSIBJICHO, 1110 Ha 3axBoptoBaHHs CCC OublIe XBOPIIOTh KJIaCH1 KEPIBHUKH OPIBHIHO
3 BUUTEISAMH, SIK1 HEe KepyroTh kiacamu 0,66+0,1 npotu 0,16 £0,1, p=0,063. V oci6 3
MaTOJIOTIEI0 CHUCTEMH KPOBOOOITY KpiM HaBaHTAXKEHHS B IIKOJI € JOJaTKOBa
nearoriyHa poooTa y BUIIISLII PENIETUTOPCTBA, KYpCiB, TYPTKIB, TBIOTOPCTBA, POOOTH

B pealimitamiinux nentpax (1,57+0,2 mpotu 1,12+0,1 p=0,07), mo moxe OyTu
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NPUYMHOIO TEPEBAHTAXKEHb OpraHi3My. lIpoBeneHi TOCHiIKEHHS MOKa3aiu 3B'S30K
MaTOJIOT1i CUCTEeMH KpOBOOOITy Ta cuHApomy emoliiiHoro Buropanns (CEB), 3 fioro
dazamu 1 cuMOTOMaMHu, 110 HaBeeHO y Ta0mui 1.

XBOpoOHU OMOPHO-PYXOBOTO anapary, NOpyLIeHHs MocTaBu, ckiaganu 20% Big
yCIX 3aXBOPIOBaHb KOHTHHTEHTY 1, IEPEBAXKHO, CIIOCTEPIraNoch y BuuTemdiB | rpymnu
(t=1,7, p=0,09). Cepiio3He 3aHETIOKOEHHS BUKITUKAE (haKT HASIBHOCTI, KPiM TIOPYIICHHS
MIOCTaBH, II€ ABOX-TPHOX MATOJIOT1 CHCTEM OpraHi3My y BuMTelNiB came | BiKOBOi
TpyIIy.

AHKETYBaHHSl BHUSBWJIO TEHJCHIIIO O CHUHXPOHI3amii 1H(EKIIHHUX XBOpOO
BUUTENIB 3 TAaKUMH Yy WIKOJISIPIB, OCOOJIMBO II€ CTOCYBaJlOCh OCIO, CXUIBHUX 0
pectiparopHux 3axBoptoBadb (p=0,09). YV wyacTto XBOpiOUMX Ha peECHIpaTOPHI
3aXBOPIOBaHHS OyJIM CKaprd Ha HEIOCUIIAHHSA TOPIBHSIHO 3 IHIIUMHU BYHUTEISIMU
(2,5+0,2 mpotu 1,740,2, p=0,08). [lemaroru, cxuiabHi 10 PECHipaTOPHUX XBOPOO,
MarOTh MPOOJIEMH 3 COLIATIBHUM 370POB’SIM MOPIBHSIHO 3 IHIIUMU BUUTEISAMH (2,540,2
npotu 1,7+0,2, p=0,08).

PoGoTa BuuTensi MOCTIMHO MOB’Si3aHAa 3 AKTHBALIEI0 HEPBOBHUX IMPOIECIB, a
HEPBOBE HANPYXEHHSI 00YMOBJICHE 1HTEJIEKTYaJTbHUM 1 CEHCOPHUM HABAHTAXKEHHSM,
CIIPUUHATTSIM Ta 0OpOOKOI0 BEJIMKOI KIIBKOCTI 30POBOI Ta CIIyXOBOi 1H(popmarii. Y
0Ci0 3 MOPYUIEHHSMH OpPTraHiB 30py CIOCTEPIraeThCsl CUIBLHO BHpPAKEHa CIAOKICTh
HepBoBuX nporiecis (P=0,013) Ta Hwkui sikicHi mokasuuku yBaru (r=0,495, p=0,61).

Taomus 1.

3aJeKHICTh MATOJIOT1i CUCTEMU KPOBOOOITY 1 MPOSBIB CHHIPOMY €MOLIIHHOIO BUTOPAaHHS

[NopiBasaus HasBHOCTI CEB 3a1exHO Bix matomorii 3B'130K mmaToiorii
®da3u 1 cuMITOMHU CCC CCCra CEB
CEB HasBHa matosoris | BigcyTtHs narosoris
OuiHka B 0anax r p
M m M m
Y oaniB CEB 187,10 16,00 101,75 12,28 0,766 0,001
®daza «HanpPYyKEHHSD) 58,57 8,01 29,25 5,38 0,653 0,008
®daza «Pe3ucreHiiay 76,00 5,13 45,62 5,63 0,740 0,002
®da3za «BucHaxxeHHI» 52,57 7,86 26,87 5,07 0,616 0,014
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[TponoskekHHs Tabm 1

TlepexxuBanus
TICUXOTPaBMYHOUUX 7,57 3,18 9,62 2,91 0,456 0,088
00cTaBUH
He3zamoBonenictsb 10,00 1,53 575 1,28 0,512 0,051
c00010
TpuBora i genpecis 18,71 2,67 8,12 2,04 0,664 0,007

Emomiiino-MopanpHa 15,00 2,66 8,12 1,61 0,534 0,040
JIe30pieHTAIis
Posmupenns chepu 18,29 2,67 8,62 1,94 0,637 0,011
€KOHOMII eMoIiil
Penyxkiis
npodeciiHux 22,57 2,63 12,00 3,58 0,541 0,037
000B SI3KiB
OcobucricHe
BiJ{Uy KECHHSI 11,00 3,27 2,50 1,44 0,568 0,027
(memepcoHai3artis)
IIcuxocoMaTuyHi Ta
IICUXOBEreTaTUBHI 17,00 2,81 8,62 2,49 0,527 0,043
MOPYIICHHS

UucnenHi ctpecopu B podeciiiHiil TisIbHOCTI MiACHIIOIOTHCS YMOBaMH BIHHU

B YKpaiHi, II0 HE MO>KE€ HE BJIMBATH K Ha 3J0POB’s, TaK 1 eMOLIMHE 01aronoryqus
neaaroris. JlociKeHHs TOKa3y0Th, 0 78% BYMTENIB BIIUYyBalOTh MTOCTIHHY BTOMY,
a 82% cranu TpuBOXHimMKUMHU 3 moyaTky BiitHU. A. K. Vesely 3 cniBaBTopamu (2013)
BBaXalOTh, M0 €(GEKTUBHICTh [ISUVIBHOCTI Tefarora 3ajekUTh BiJ €MOIIMHOTO
IHTEJIEKTY, 110 € CKJIAJO0BOIO MCHUXOJOTIYHOIO 370pOB’s. Y CydyacHOrO BUMTENS Mae
OyTu piBHOBara Mi>k HaOyTUMU NMPOPeCIiHUMHA HABUUKAMU Ta «OCOOUCTICHUMIY, SIK1
cTatoTb OydepoM HEraTMBHUX BIUIMBIB mpodecii, mo crpustume (GpopmMyBaHHIO
MICUXOJIOTIYHOT CTIMKOCTI Ta e(ekTuBHOCTI poboTu. EMoriiiine BUCHAXKEHHS €
CKJIaZIOBOIO MPO(ECIHOIO BUTOPAHHS, K€ XApaKTePU3Y€EThbCS CTaHOM (DI3UYHOIO 1
MICUXIYHOTO BHUCHAXKEHHS 1 (POPMYEThCS SK HACTIOK TPUBAJOI Jii CTPECOTEHIB,
MepeBaHTaKEHHA Ta HEBJOBOJICHOCTI OCBITAHCHKOI MisibHICTIO. Hacammepern,
BUTOPAHHS TPOSIBISETHCS CHHAPOMOM EMOIIIHHOTO BUCHAXCHHS, IOTIPIICHHSIM
JIOCSITHEHb BUKJIQ/1a4yiB, 3HWKEHHSAM TPAIe3JaTHOCTI 1 XpOHIYHUM BIAYYTTSM BTOMH.
Po3BuTKy npodeciiiHoro BUropanHs CIpUsiOTh BIICYTHICTh CIIPUSATIMBUX YMOB TIpalli,
1HUBITyaJIbHI OCOOJIMBOCTI TeJarora, HaJEXKHOI MIATPUMKHA B mpodeciifHOMY 1
0COOMCTOMY KHUTTI, a B YMOBaX ChOTOJCHHS — CTPECOBI YMHHUKH BiitHM. Hapasi

npodeciiiHe BUTOpaHHS PO3TIAJAI0Th 4epe3 (OpPMYBAHHS 3aXMCHOI IOBEIIHKH,
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CKEpOBAHOI Ha 3HIKEHHS BUTPAT €MOLlIi, OCKUIbKM BOHM HAJEKaThb JI0 OCHOBHMX
IHCTPYMEHTIB Yy JISUIBHOCTI BUMTENSA. EMoliiiine BUropaHHs € HacaiaIkoM (pi3U4HOTO,
EMOIIIHOTO, IHTEJICKTYyaJIbHOTO BUCHAKEHHS, XpoHiuHOi BTomu [117, 119, 120].

st BUBYeHHS MpoecifiHOro BUTOPAaHHS BUUTEIB BUKOPUCTAIM METOIUKY
JTIarHOCTUKW PIBHS EMOIIIHHOTO BUTOpPAHHS, MO0 J1a€ MOXKJIUBICTh BHU3HAYUTHU
cumanromMu 1 ¢asu CEB. Otpumani pe3yiabTaTu BKa3ylThb  PI3HUH CTYIiHB
chopmoBanocTi pi3HuX a3 CEB y Buknagadis, mpote y ocio »KiHOUO1 CTaTl MOKA3HUKH
MaroTh Ounbinry BupasHicTs (1=2,34, p=0,03), ski miATBEPIKYIOTh 1HTEHCUBHIIIHIA
PO3BUTOK cuHApoMy (Mail. 1). JlocToBipHOT pi3HUIIL 32 cUMIITOMaMu (a3u HaIpyru
MDK TpeJCTaBHUKAaMU PI3HOTO BIKYy, CTaTl Ta CTaXy NEAaroriyHoi AISUTBHOCTI HE
BUSABIICHO. Jl0 cuMITOMIB (pa3u «pPE3UCTEHIlD» HaICKHUTh «PO3IIUPEHHI cdepu
€KOHOMI1 eMOI[ii», 1110 CBIIYUTH MPO HEPBOBE BUCHAKECHHS, YHUKHEHHS €MOLIMHUX
npo@eciiHuX 1 OCOOMCTUX KOHTAKTIB, CYNPOBOKYETHCA E€MOLIITHOI 3aKPUTICTIO,
0alayKICTIO 70 IISJIBHOCTI. 3a JaHUM CUMIITOMOM CHOCTEPIraeThCs JOCTOBIpHA
TeHJEpHA PI3HUIIA 3 TIEPEBaroro 3HaUYCHHs CUMIITOMY Yy *KiHOK 15,8+2,1 mpotm 5,7+2,3,
p=0,02. ¥V 4on0BiKiB CUMIITOM HE c(hOPMOBaHMI, a y KIHOK Ha erami (OpMyBaHHS.
AHajnoriyHa CcHTyaliss IO CHUMITOMY «pEeayKilisi mpodeciiiHuX OoO0O0B S3KIB»: Y
BUUTEIIB-YOJIOBIKIB HE C(POPMOBAHUM, & Y JKIHOK BIH € JOMiHytouuM 20,7+2.2 mpotu
6,5+4,5, p=0,009. Oguum 3 cumnTomiB (a3u «pes3ucteniii» npu popmysanHi CEB e
«HeaJleKBaTHE BUOIPKOBE eMoIliiiHe pearyBaHHs». He3Bakarouu Ha Te, [0 CUMITTOM
nie He c(hOpMOBaHU, MPOTE TEHACHIISA 10 HOoro (popMyBaHHS MPOSBISETHCA Y OCIO

*iHovoi ctaTi (3,27+0,19 npotu 2,50+0,64, p=0,083).
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Pucynoxk 1. I'ennepHuii 3pi3 MOKa3HUKIB €MOIIMHOTO BUTOPAHHS TI€/1aroriB
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da3a «BUCHAXKEHHS» BUPAKAETHCS CYTTEBUM OCIA0JICHHSIM HEPBOBOI CUCTEMH,
MOXJIMBUMH TICHXOCOMATHYHUMH Ta TICUXOBET€TaTUBHUMH MOPYLICHHSMHU, SIKI €
6a3oBumu nipu popmysanus CEB, 3 HacTynmHUM (Di3WIHIM BUCHAKEHHSIM, a)eKTHBHO-
KOTHITUBHUMU  TIPOSBaMH, JIETIEPCOHAIIZAIIEI0, JIe3aJanTalli€lo, 3HUKCHHSIM
BMOTHMBOBAHOCTI Ta MPOAYKTHUBHOCTI. B Hammx MOCTIIKEHHSIX BHUSBJICHA TCHICpPHA
BIJIMIHHICTB 32 CUMIITOMOM «IICUXOCOMATHUYHI Ta MICUXOBETE€TaTUBHI MOPYIICHHS»: Y
BUYHMTEJIIB JKIHOYOI cTaTi BiH C(pOPMOBAHUM, HA BIIMIHY BiJl MPEICTABHUKIB YOJIOBIYO1,
7Ie CUMIITOM He Mae mposiBiB 15,242 4 npotu 5,7+1,6, p=0,04. Bussieni ocod6anBoCTI
dbopmyBanns pa3 CEB y BuureniB 3 A1arHOCTOBAaHUMHU 3aXBOPIOBAHHSMH Ta iX
BIJICYTHICTIO. ¥ 0Ci0 3 HassBHUMHU METa0OJIYHUMHU 3aXBOPIOBAHHIMHU CPOPMOBAHUN
CUMIITOM (ha3u «BUCHAKEHHS» «IICHXOCOMATHYHI Ta TICHXOBETETATUBHI TIOPYIICHHS
(19,84£3,8) mnopiBHsSHO 3 3a0poBUMH Kojeramu (8,9+£1,6, p=0,009); cumnTom
«JaenepcoHaizaiii», SKui 3HaX0AUThCA B CTalil opMyBaHHA y 0€i0 3 METAa0OJIYHOIO
narosoriero (11,8+3,8) ta He cdopmoBanuit y 3mopoBux (3,8+1,9, p=0,05).
CdopMoBaHuii CUMIITOM «PO3IIUPEHHS chepr eKOHOMIT eMOITii» (pa3u «pe3uCTEHIII»
y oci0 3 MetaboaiyHuMU nopymeHHsMu (18,643,7) 1 mouatok cranaii GopMyBaHHS y
oci6 6e3 maronorii (10,4+1,9, p=0,05); B cTazaii 3akiHueHHS (HOPMYBAHHS CUMIITOM
«eMOIliiHO-MOpayibHOT Ae3opieHTanii» (14,6+4,3) Ta He cpopMoOBaHUN Taku y
3nopoBux (9,7+1,3 p=0,04). Y BuuTeNiB 3 NOPYIIEHHSIMHU 3J0POB’sl, 32 CYKYITHICTIO
CUMIITOMIB (pa3a «BUCHAKEHH» y cTafil hopmyBanHs 57,2+9,8; daza «pe3nucTeHiii»
chopmoBana 74,0+24,1 npotu nokazuukiB 29,7+4,7, p=0,01 ta 52,7+5,4, p=0,06 y
oci6 Oe3 BimmoBigHuUX mopymieHb. [I{ono da3u «pesucteniii» Oyno BUSBIECHO ii
c(hOpPMOBAHICTh y KJIIACHUX KEpIBHHKIB XIHOK (72,5+4,7), a y KJIaCHUX KEPiBHUKIB
Y0JIOBIKIB BOHA B cTajiii popmyBanHus (40,6+5,9, p<0,001).

OTxe,  TpoOBeACHI MOCTIPKCHHS [al0Th MIJACTaBU I BHUKOPUCTAHHS
MOKa3HUKIB JIarHOCTUKU (PYHKI[IOHAJIBHOTO CTaHy Ta 3J0pOB’s, SIK KpUTEPIiB
npodecifHoro BHUTOpaHHS BYUTENIB. BuUsBICHO, 110 HECHPUATIMBI UYUHHUKH
npodeciiftHol AiSIbHOCTI, TUCTaHIlIMHE Ta T10pUIHEe HABYaHHS 3a YaciB IaHAeMIi Ta
BOEHHOTO CTaHy, CTPECOTCHH YMOB JKHUTTS CYYaCHOTO BYHUTENIS HECHPHUATIHBO

BIUTMBAIOTh Ha TMCUXO(I310J0TIUYHI TMOKa3HUKK Ta 310poB’sa. Pazom 3  THM,
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e(DEeKTUBHICTh AISTILHOCTI BUMTENS Ma€e O€3MOCePEeHIO 3AICKHICTh Bl (DI3UYHOTO Ta
NICUXOEMOIIMHOTO Oyaromnosyqus. 3’siCOBaHO, 1[0 BUMTENl | rpymnu, 3 HETpUBAIUM
CTa)keM pOOOTH, XapaKTePU3YIOThCS 0O3HAKAMU CIIA0KOTO TUITY HEPBOBOI CUCTEMH, 110
MO>KHA IMOSICHUTH BIJICYTHICTIO JOCBIJTY 1 IpoliecamMu ajianTariii. ¥ OUIbIIOCTI BUUTEIIIB
P HABAaHTAKCHHSIX HEPBOBOI CHCTEMH CIIOCTEPITANINCh O3HAKU JTOMIHYyBaHHS
raJbMIBHUX TpolieciB. BUBUEHHS HEpPBOBOi MAISUIBHOCTI Ta MCHUXIYHUX (DyHKIIIN
MOKA3aJI0 3HM>KEHHSI TOKAa3HUKIB 3 BIKOM: aHAJITUYHOTO MUCJIEHHS, (PYHKI[10HAIBHOTO
HABAaHTAKCHHS oOlepaTuBHOI mam’saTi. Y BuurteniB III rpymm  cmoctepiransoch
MOTIPIIECHHSI TIOKa3HMKIB SKOCTI yBard Ta KOPOTKOYAacHOI mam’siTi. BusiBneHuii
KOPEJISIINHUN 3B'SI30K MK MOTIPIICHHSIM (YHKIIOHATBHUX MMOKA3HUKIB OpraHi3My
BUMTENIB Ta HASBHICTIO 3aXBOPIOBaHb, a TAKOX (POPMYBaHHAM CHMMOTOMIB 1 (a3
CUHIPOMY €MOIIIITHOTO BUTOpaHHS. BuKINKae 3aHENMOKOEHHS (akT HasIBHOCTI
3aXBOPIOBaHb CUCTEMHU KPOBOOOITY Mailke y MOJIOBUHHM BYUTENIB MPUYOMY BHUSBIICHI
Juiie 'y oci0 JKIHOYO1 CcTaTi. 3HalJeHWd JOCTOBIPHUN 3B’SI30K XBOPOO CepIEBO-
CYJIMHHOI CUCTEMHU 3 MPOSBaAMHU CHUHJIPOMY €MOIIIHHOTO BUropaHHs. He3pakaroun Ha
TpUBaj€ BUBYEHHS NPO(PECiiHOrO BUTOpaHHS BYMTENIB Ta BXE HAasgBHUX
PEKOMEH Al 11010 HOTO 3ar00iraHHs, BBAXKAEMO, 1110 B YMOBaX CTPECOBUX YHHHUKIB
BIMHM, $KI HAKIAJalOThbCAd Ha HECHPUSTIMBI BIUIMBU MPOQPECIHHOI IiSIBHOCTI,

HaI[SBH‘IafIHO AKTyaJIbHUM € IMOJaJIbIIC I[OCJ'IiI[)KCHHH I[aHO'l. HpO6HCMaTI/IKI/I.
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3.2 IlcuxoririeHiuHa oliHKa BJIACTHUBOCTEHl TeMIepaMeHTy Ta TpuBo:kHocTi BLJI-
iH(pikoBaHHUX 0Ci0

OaHuUM 13 HAWMPIOPUTETHIMUX MUTaHb ACPKABHOI MOJITUKUA YKpaiHu y chepi
OXOPOHH 37I0POB’S 1 COLIIATBHOTO PO3BUTKY, HE3aNEpeyHo, € nmuTanHsa npotuaii BlJI-
iHpexmii/CHITy [121-128]. ¥ npoMy KOHTEKCTI CJIiJl BII3HAYNTH, 1110 BU3HAYATHLHUMHU
pucaMu poO3BHUTKY emijemigyHoro mpouecy BlJI-iHdekiii B TemepimmHiii dYac €
Ha/3BUYaiiHO mupoke mnommpeHHs BIJI cepen pi3HMX KOHTUHTEHTIB HacelEHHS,
HacamIiepe]; cepea ocid, KOTpl BITHOCATHCSA 10 TPYH MiABUIIEHOTO PHU3UKY IIOAO
1H(DIKYBaHHS, TEPEBAXHE YPAXKECHHS 0C10 Mpalle31aTHOTO BIKY, HASBHICTh LILJIOTO PSTY
3MiH OCOOMCTOCTI, SIKI TPU3BOAATH 10 (POPMYBaHHS PI3HOMaHITHUX (POPM PU3UKOBAHOT
MOBEIIHKH Ta CIPHUSAIOTH MOJAIBIIIOMY PO3MOBCIOIKEHHIO 1HDiKyBaHHs [121-123, 126,
127, 130]. Otxe, npouec nogansioro nomupenHs BUJI-iHdekiii 9iTko 3aneXuTh Bij
PIBHSI COLIIAJILHO-TICUXOJIOTTYHOT 1 IICUX1YHOT a/IanTarlii Ta MoBeaIHKOBUX peakiii BIJI-
iH(piKOBaHUX 0CI0, 110 00OB’SI3KOBO HEOOXIAHO BH3HAYATH SK BaXJIUBUM Ta
HEBIJI'EMHHUI CTpaTeriyHuil pecypc ycmimHoi 6oporsdu 3 BlJI-indekmiero [121, 124,
130].

B xoai mpoBeaeHUX IOCHIKEHb, Ha MiJCTaBl BUKOPUCTAHHS OCOOHCTICHOTO
onuTyBaibHUKA PycaioBa, 37liiCHIOBajIach ICUXOTITI€HIYHA OLIHKA BJIACTUBOCTEH
temrepamenTy BlJI-iHdikoBaHMX 4OJIOBIKIB, IO SIBJISIFOTH COOOI0 BAXJIUBY TUHAMIYHY
XapaKTePUCTUKY IICUXIYHUX MPOSABIB OCOOMCTOCTI JIOAWHH, € MIAIPYHTSAM IS
dbopMyBaHHS  I[IHHICHO-OPIEHTOBAHOTO  1HJWBIAYyaJIbHOTO  CTUJIO  BHKOHAHHS
pi3HOMaHITHUX (hOPM MOBCSIKIACHHOI AISUTHOCTI SIK B YMOBAaX IMMOBHOTO 3/I0POB S, TaK 1 B
yMOBax XBOpOOW, CTAHOBJSATh AaJE€KBAaTHUM 1HIMKATOP ONTHUMAJILHOTO THepediry
MPOIIECIB TCUXIYHOI 1 COINABbHO-TICUXOJIOTIYHOI ajamnTallli Ta cTabuTizye Tporecu
MOSIBM NIEBHUX BUKPUBJIEHb Y MICUXIYHOMY cTaTyci ocobucrocti. JocimimpkyBani ocodu,
a caMme 4oJoBiKkH y Bimi Bz 21 10 60 pokiB Oynu po3noiisieHl Ha 3 Tpynu MOPIBHSHHS Y
3aJIC)KHOCTI BiJ] BIKOBUX OCOOJIMBOCTEH.

Posrnsnatoun naHi, ki HaAalOTh 1H(OPMALIIIO PO CTYIIHL PO3BUTKY MOKA3HUKIB

MICUXOJIOTIYHUX BJIACTUBOCTEH TEMIIEpaMEHTY BIJIIMOBIAHO JO IIKaIM EKCTpaBepcii-
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1HTpOBEPCii, cJ1i1 0yJI0 BIIZHAYUTH, 110 Cepel TPAKTUYHO 3/I0POBHUX YOJIOBIKIB iX pIBEHb
ctaHoBuB 16,79+0,48 6aimiB, cepen BlJI-iH}pikoBaHMX 40JIOBIKIB OyB 3HAYHO BHUIIUM,
cknanaroun 19,45+0,40 6amB (p(t);; xx<0,001). BogHouac HeoOXiIHO BIA3HAYUTH, 1110
PiBEHB JOCITIKYBaHUX OKa3HUKIB cepe]l MPAaKTUIHO 3/I0POBHX Y0JIOBIKiB y Birl 21-30
pokiB ctanoBuB 17,07+0,84 6anis, y Bimi 31-40 pokiB — 17,8310,68 6aniB (4,4%; p(t)21-
30i31-40>0,05), y Bimi 41-60 poxkiB — 15,36+0,90 6amniB (10,1%; p(t)21-30141-60>0,05), cepen
qoJioBiKiB, iH(pikoBaHux BIJI, OyB 3HaYHO OLIBII BHCOKHM, CKJIAIAr0YM BiIOBIIHO
18,90+0,73 6amiB, 19,76+0,73 GaniB (4,5%; p(t)21-30/31-20>0,05) Ta 19,86+0,54 Gamnis
(5,0%; p(t)21-30/41-60>0,05).

TakuM YMHOM, IMOKA3HUKH, IO PEECTPYBAINUCH CEpel MEpPIIMX Yy OLIbIIOCTI
BUIAJKIB OyJIM JTOCTaTHbO CTAOLIBHUMH, XOY 1 CIOCTEpIrajlach CYTTEBE 3MEHIICHHS
KpUTEPIAIbHUX TMOKAa3HUKIB JOCTKYBAaHOI pUCH TemrepameHTy y Bimi 41-60
pOoKiB(P(t)31-3041-60<0,05), BomHOYAC, cepel HAPYTUX CIOCTEPIraioch IMOCTYIOBE
3pOCTaHHSA CTYTEHS BUPAKEHHS €KCTPABEPTOBAHUX 32 CBOIM 3MiCTOM MposiBiB. CyTTEBI
BIJIMIHHOCTI MOKa3HUKIB, 110 PEECTPYBAIUCH CEPE]l MPEACTABHUKIB TPyl MOPIBHSIHHS,
CIOCTEPIrajJuch K BIPOJOBXK BikoBoro mnepiogy Big 41 mo 60 pokiB, Tak 1 3arajiom
(P(t)32-x:<0,001) (Tabm. 1).

Taoauus 1.
BrnacTuBOCTI TeMIIepaMeHTy TOCHIKYBaHUX OCI0 3a TaHUMU OCOOMCTICHOTO

onuTyBaibHUKA PycanoBa, 6amu

I'pyru nopiBHSIHHS
Bnactusocri Bikosi [IpakTryno 3M10pPOBI BUI-indikoBani
TEMIIEpaMEHTY 0CO0JIMBOCTI YOJIOBIKH YOJIOBIKH Plthoes
n M=+m n M+m
21-30 pokiB 40 17,07+0,84 40 18,90+0,73 >0,05
31-40 pokis 30 17,83+0,68 30 19,76+0,73 >0,05
41-60 pokiB 30 15,36+0,90 30 19,86+0,54 <0,001
Excrpasepcis-inTpoBepcis | 3aranom 100 | 16,79+0,48 100 | 19,45+0,40 <0,001
P(t)21-3031-40 >0,05 >0,05
P(t)21-30/41-60 >0,05 >0,05
P(t)31-40/41-40 <0,05 >0,05

S7




MODERN WAYS OF DEVELOPING MEDICINE, BIOLOGY AND PSYCHOLOGY AS
METHODS OF PROTECTING HUMANS

[Tponorxenus Tadmuii 1

21-30 pokiB 40 12,02+0,61 40 14,95+0,60 <0,01

31-40 pokiB 30 12,53+0,88 30 14,76+0,66 <0,05

41-60 pokiB 30 12,60+0,80 30 13,60+0,68 >0,05
PHFiHHiCTB_HHaCH_/HHiCTE 3arangom 100 | 12,35+0,43 100 | 14,49+0,37 <0,001
HEPBOBHUX IIPOLIECIB N E— 05 005

P(t)21-30/41-60 >0,05 >0,05

P(t)31-40141-40 >0,05 >0,05

21-30 pokiB 40 10,55+0,90 40 17,02+0,34 <0,001

31-40 pokiB 30 12,20+0,76 30 15,20+0,60 <0,01
Exoniiia 26yumicts- 41-60 pokiB 30 13,30+1,00 30 14,96+0,62 >0,05

. ) ) 3aranom 100 | 11,87+0,53 100 | 15,86+0,30 <0,001

eMoliifHa BpiBHOBaXXEHICTh P C— 005 <001

P(t)21-30/41-60 <0,05 <0,01

p(t)31-40141-40 >0,05 >0,05

21-30 pokiB 40 12,60+0,72 40 10,12+0,69 <0,05

31-40 pokiB 30 13,40+0,78 30 9,80+0,74 <0,01

41-60 pokiB 30 13,33+0,92 30 11,00+0,88 >0,05
Temm peakiiit 3araiom 100 | 13,06+0,46 100 | 10,29+0,44 <0,001

P(t)21-30/31-40 >0,05 >0,05

P(t)21-3041-60 >0,05 >0,05

P(t)31-40/41-40 >0,05 >0,05

I'pyru nopiBHSHHS
BrnacruBocri Bikosi [pakTryHO 370pOBI BlJI-in¢ikoBani
TEMIIEPAMEHTY 0COOJIMBOCTI YOJIOBIKU YOJIOBIKU P
n M+m n M=m

21-30 pokiB 40 13,12+0,85 40 12,52+0,86 >0,05

31-40 pokiB 30 14,46+0,96 30 10,53+0,88 <0,001

41-60 poxiB 30 14,36+1,15 30 10,63+1,39 >0,05
AKTUBHICTb 3aranom 100 | 13,90+0,56 100 | 11,36+0,60 <0,01

P(t)21-3031-40 >0,05 >0,05

P(t)21-30/41-60 >0,05 >0,05

P(t)31-40141-40 >0,05 >0,05

JlocTaTHbO CTaOIIBHUMU MPOTATOM JIOCHIIKYBAHOTO Mepioay OyJM MOKa3HUKH,
AK1 BIJOOpaXXyBajM CTYIIHb PO3BUTKY MOKA3HUKIB BJIACTUBOCTEH TEMIIEpaMEHTY 3a

IIKAJIO0K0 PUTITHOCTI-IIACTUYHOCTI HEPBOBUX MPOIIECIB, 110 BU3HAYAE HACKIIBKH JIETKO

58




MODERN WAYS OF DEVELOPING MEDICINE, BIOLOGY AND PSYCHOLOGY AS
METHODS OF PROTECTING HUMANS

1 IIBUJKO JIFOJIMHA MOXE MPUCTOCOBYBATHCS O HOBHMX 30BHiIIHIX oOcTaBuH. Cepen
IPAKTUYHO 370POBUX YOJOBIKIB pIBEHb IIOKAa3HUKIB 3a IIIKAJOK PHUT1IHOCTI-
TUTACTUYHOCTI HEPBOBUX TpolieciB ckiaaan 12,35+0,43 Ganis, cepen BUI-iHdikoBanux
YOJIOBIKIB OyB CYTTEBO BHUIIMM, jocsratoun piBHsA 14,49+0,37 6amiB (P(t)sx<0,001).
Pa3zom 3 TuM MmOTpiOHO 3a3HAYUTH, IO PIBEHb JOCITIKYBAaHUX ITOKA3HUKIB CEpPel
MPAKTUYHO 3710pOBUX 40JIOBIKIB Y Bii 21-30 pokiB cranoBuB12,024+0,61 GaniB, y Biti
31-40 pokiB — 12,53+0,88 OamiB (4,2%; p(t)21-3031-20>0,05), y Bimi 41-60 poxkiB —
12,60+0,80 6ainiB (4,8%; p(t)21-30141-60>0,05), cepen vonoBikiB, iH(pikoBanux BLJI, Oy
3HAYHO OLIBII BUCOKHM, CKJIajaroun BiamoBigHo 14,95+0,60 6amis, 14,76+0,66 Ganis
(1,30/0; p(t)21-3o/31-40>0,05) ta 13,60+0,68 GaniB (9,1%; p(t)21-3o/41-60>0,05).

OTxe, SKIIO B NEPUIOMY BUNAAKY AOCHIIKYBaHI MOKA3HUKU BlA3HAYAIUCH
HAsIBHICTIO TIE€BHUX, JIOCTATHHO HE3HAYHUX, TEHICHINM M0 3pOCTaHHs (HAWBHUII 3a
CTYIIEHEM PO3BUTKY iX 3HAYEHHs peecTpyBauch y Bill 41-60 pokiB), TO B Jpyromy —
CHIOCTEPITaINCh MPSAMO TPOTHIICKHA KApTHHA: CTYIIHb BHPAXCHHS TOCIIIKYBaHUX
MOKa3HUKIB HEYXWJIbHO, XOY 1 HE JIOCTOBIPHO 31 CTaTHUCTUYHOI TOYKH 30Dy,
3MEHILYBaBCs (HABUIL 32 CTYIIEHEM PO3BUTKY 1X 3HAUEHHS PEECTPYBAIUCH Yy Bill 21-
30 pokiB). CyTTeBi BIIMIHHOCTI MMOKA3HUKIB, [0 PEECTPYBAIUCH Cepel PEICTABHUKIB
IpyH MOPIBHSHHS, CIIOCTEPITAIUCH BITPOJOBK BIKOBHX TepioAiB Bia 21 10 30 pokiB, Bif
31 o 40 poxiB Ta 3aranom (p(t)s; xs<0,05-0,001).

[Tin yac BU3HAYEHHS MOKA3HUKIB TICUXOJIOTTYHOT CTPYKTYPH TEMIIEPAMEHTY 3a
IIKAJIOK0 €MOIIHOI 30y 1JIMBOCTI-eMOIIHHOT BPIBHOBAKEHOCTI, HANBaXJIMBIIITUMU
MPOSIBAMU SIKO1 CJT1J] BBAXKATH HASIBHICTh MEBHUX TEHJCHINM B 0COOUCTICHIHN cdepl 10
BPIBHOBa)XYBaHHS a00 70 HEBPIBHOBAKEHOCTI MPOIECIB 30Y/KEHHS 1 TaJIbMyBaHHS,
ciiJl OyJI0 BIA3HAYUTH, IO y3arajlbHEHUHN PIBEHb MMOKA3HUKIB y MPAKTUYHO 3I0POBUX
4oJ10BiKiB cTaHOBUB 11,8710,53 6anis, cepen BlJI-iHdikoBaHUX 40JIOBIKIB OYB 3HAYHO
BULIUM, ckianaroun 15,8610,30 6amiB (p(t)s;:«x<0,001). HaromicTh piBeHb NOKa3HUKIB
cepel MPaKTUYHO 3I0POBUX YOJIOBIKIB Y Billl 21-30 pokiB cranoBuB 10,551+0,90 Ganis,
y Bimi 31-40 pokiB — 12,20+0,766aiB (15,6%; p(t)21-30/31-40>0,05), y Biti 41-60 pokiB —
13,30+1,00 GamiB (26,0%; p(t)21-3041-60<0,05), cepen vonoBikiB, iHpikoBanux BIJI, 6y
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3HAYHO OLIbII BHCOKHM, CKiIafgarouu BianoBigHo 17,0240,34 Oams, 15,20+0,60 Ganis
(10,7%; p(t)21-30/31-40<0,01) ta 14,96+0,62 6amis (12,2%; p(t)21-30/41-60<0,01).

Takum 4ymHOM, y MEpHINX 3 YMCIa JOCIPKYBAHUX 0ci0 ciif Oysio BiI3HAYUTU
3HaYHO OUIBII BHUCOKHMI pIBEHb TEMIIEPAMEHTOJIOTIYHUX TPOSBIB  €MOLIWHOT
BPIBHOB)KEHOCTI, KWK IIIOIpaBJa MOCTYIIOBO (HaBITh CyTTEBO y Bimi 41-60 pokiB)
3HIDKYBABCS, pa30M 3 THM, y APYTHX — BiJ3HAYaBCS HE JIMIIE 3HAYHO OLTBII BUCOKHUI
pPIBEHb TEMIIEPAMEHTOJIOTTYHUX TMPOSBIB EMOIIIMHOT HEBPIBHOBAKEHOCTI, aje u
CIIOCTEPIrajoch iX HEYXWIbHE CTAaTUCTUYHO 3HAYYIE 3MEHIICHHS MPOTATOM
JOCIIIJIKYBAHOTO BIKOBOTO jgiana3oHy. CyTTe€Bl BIIMIHHOCTI IOKAa3HUKIB, IO
PEECTPYBAIUCH CEpel MPEJACTABHUKIB TPy MOPIBHSIHHS, criocTepiranvch y Bimi 21-30
pokiB, y Bimi 31-40 poki Ta 3araigom (p(t)s; xs<0,01-0,001).

3MIMCHIOIOYH OITIHKY OCOOJIMBOCTEH PO3BUTKY MOKA3HUKIB BIJIIOBITHO /IO IITKAJIN
TEMITy pEakiliii, sika BiJ3HA4Ya€ MIBUAKICTh Mepediry OCHOBHUX HEPBOBHX IMCUXIYHHX
MPOIIeCiB, HEOOXITHO OyJIO 3a3HAYUTH, IO CEPe] MPAKTHUYHO 3/I0POBHX YOJIOBIKIB
y3araJbHEHUN PiBEHb MOKA3HUKIB, IO PEECTPYBAIHCh, cTaHOBUB 13,06+0,46 Oaitis,
cepen BlJI-indikoBaHux 4YOJIOBIKIB, Ha BIAMIHY BiJl BCIX IMOMNEPEIHIX BHIIAJIKIB, OYB
CYTT€BO OUTBII HU3bKHUM, ckinagatouu 10,29+0,44 6amiB (p(t)s;«x<0,001). Bomnouac crin
OyJI0 BIIMITUTH, 110 PIBEHb JOCIIIHPKYBAaHUX MOKA3HUKIB CEpPe/l MPAKTUYHO 3/I0POBUX
yosoBikiB y Bii 21-30 pokiB cranoBuB 12,60+0,72 6ani, y Bimi 31-40 pokiB —
13,40i0,78 6an113 (6,3%; p(t)21-30/31-40<0,05), Yy BiHi 41-60 pOKiB — 13,33i0,92 6an113
(5,7%; p(t)21-30141-60>0,05), cepen 4omoBikiB, iHpikoBanux BIJI, OyB 3HAUYHO HU3BLKHM,
ckiagarouu BignosigHo 10,1240,69 6anis, 9,80+0,74 6ainis (3,2%; p(t)21-30/31-40>0,05) Ta
11,00+0,88 Oanis (8,6%; p(t)21-30/41-60>0,05).

Omxe, ofiepskaHi TaHi 3aCBITIYBAJIU HASIBHICTh MIPSIMO TIPOTUIICKHOT KAPTUHU —
SKIIO B TIEPIIOMY BHIIQAKy JOCTIDKYBaHI TIOKa3HUKH XapaKTEePU3yBaJIHUCh
1apaboJIono/IIOHUM XapaKTepoM 3MiH 3 MIEBHOIO MIEPEBArOl0 BEJIMYMH JTOCIIIKYBaHUX
MOKa3HUKIB y Bitli 31-40 pokiB, TO B ApyroMy — TaKOX BiAMIYaBcs mapabo1omnoaioHui
XapakTep BCTAHOBJIEHUX BIKOBHUX 3MiH, MPOTE 3BOPOTHOTO 3MICTy: y Billi 31-40 pokiB

peeECTpYBAINUCh HAMHMIKYL 32 CTYIIEHEM BUpPaKEHHs MOKa3HUKUA. CyTTeB1 BIAMIHHOCTI
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JOCITIJIKYBAaHUX TTOKA3HUKIB cepesl MPEACTaBHUKIB I'PYIl MOPIBHIHHS CIIOCTEPIraucCh
BITPOJIOBK BiKOBUX mepiofiB Big 21 10 30 pokis, Bix 31 10 40 pokiB Ta 3aranom (p(t)s,
x<0,05-0,001).

3peuToro, miJi 4ac BU3HAUYCHHS 0COOIMBOCTEN TMHAMIYHUX BIKOBO-3YMOBJICHHX
3MiH 3 OOKy MOKa3HHKIB 3a IIKAJIOI0 aKTUBHOCTI, SIKA XapaKTepu3ye Te, HACKUIbKH
JIOAMHA BUSIBJISIE CHEPrifHICTh y TOBCAKACHHOMY JKHTTI Ta MAisUTBHOCTI OyIio
BCTAHOBJICHO, 1110 CEPeJT MPAKTHUYHO 3JI0POBHUX YOJIOBIKIB iX piBeHb ckiianasl3,901+0,56
6auiB, cepen BIJI-iH(ikoBaHMX YOJIOBIKIB, SIK 1 B ITONEPEAHROMY BUITAJIKY, OYB CYTTEBO
MeHmuM, ckiaagaoud 11,36£0,37 GamiB (p(t)s;x<0,01). Pazom 3 TuM mnoTpiOHO
3a3HAYUTH, [0 PIBEHb JOCHIPKYBaHUX TMOKA3HUKIB cepel MPAKTHUYHO 3I0POBUX
yosoBikiB y Biul 21-30 pokiB cranoBuB 12,12+0,85 6ani, y Bimi 31-40 pokiB —
14,46%0,96 6aniB (10,2%; p(t)21-3031-40>0,05), y Biti 41-60 pokiB — 14,36+1,15 Ganis
(9,4%; p(t)21-30141-60>0,05), cepen uomosikiB, iHdikoBanux BIJI, OyB 3HauHO OLIBII
BHUCOKHUM, CKJaaarouu BianoBigHo 12,52+0,86 Ganis, 10,531+0,88 6ainiB (15,9%; p(t)a1-
30/31-40>0,05) Ta 10,63i1,39 6aJ]1B (15,1%; p(t)21-30/41_60>0,05).

TakuM YWHOM, SKIIO B TEPIIOMY BHUIAJAKy JOCTIIKYyBaHI TMOKa3HUKHU
BIJI3HAYAIMCh HASIBHICTIO apa0oJIONOAI0HOT KAPTUHH 1X 3MiH 3 IIEPEeBaror0 NOKa3HUKIB
y Biti 31-40 pokiB Ta 30BCIM HE3HAYHUM 3HIKEHHSIM CTYTICHS iX BUpa)KEHHS Y Biill 41-
60 pokiB, TO B JIPyroMy peecTpyBajach TaKOXK mapaboJionoaiOHa KapTHHA 3MiH iX
BEJIMYMH, [IPOTE 3BOPOTHOIO 3MICTYy — Yy Billi 31-40 poKiB peecTpyBauCh HAHMKY1 3a
CTYIIEHEM BUpPaKEHHS MOKa3HUKUA. CyTTeBI BIAMIHHOCTI JOCHTIKYBaHUX TMOKA3HUKIB
cepell PeCTaBHUKIB IPYI MOPIBHAHHS CIIOCTEPITAIMCH BIPOJOBXK BIKOBUX IEPIOJIIB
Bix 31 o 40 pokis, Bix 41 10 60 pokiB Ta 3aranom (p(t)s; xs<0,05-0,01).

Bucokuii piBeHb HIMPOCTI BIAMOBIAEH TOCIIHKYBAHUX OCIO MIATBEPIKYBAIN
JIaH1 1010 OIIIHKY CTYTICHSI BUPAXKEHHS 3a3HaYEHUX MTOKA3HUKIB CEPe]l MPEICTABHUKIB
PI3HUX BIKOBUX TPYI, AKI BIAMOBIANHM PIBHIO 3HAY€Hb, KOTP1 3aCBIAUYyBaIN BHCOKY
BiJIBEPTICTh 00CTEKYBaHUX YOJIOBIKIB — BEJIMYUHU TUPOCTI, 110 PEECTPYBAIIUCH ITi]T 4aC
MPOBEACHHS JTOCHIPKEHb KOJMBAIKCH y Mexkax Bia 13,02+0,54 6amiB go 15,0610,74
OaJtiB.

OTxe, pe3yJabTaTd y3arajJbHEHOIO aHali3y IICHUXOJOTIYHOI  CTPYKTYypH
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BJIACTUBOCTEHN TeMIIEpaMEHTY JOCIIIXKyBaHUX YOJIOBIKIB Ha/lajl MOXJIUBICTh BUSIBUTH
TOM (akT, O pPIBEHb BUPAKEHHSA IMOKA3HHMKIB 32 TAaKUMH IIKAJIaMH, SIK IIKaJIU
eKCTpaBepCii-IHTPOBEPCii, PUTIAHOCTI-TNIACTUYHOCTI HEPBOBUX IMPOIIECIB Ta €MOIIHHOT
30yUTMBOCTI-eMOIIIMHOT BpiBHOBakeHOCTI y BlJI-iHdikoBaHux o0ci0 OyB CyTTEBO
BUIIIMM B IOPIBHSHHI 3 TX MPAKTHYHO 3JOPOBUMHU POBECHUKAMU, IPHUOMY CTOCYBAJIOChH
11e y OUIBIIOCT] BUMAIKIB BIKOBHX Mepio/IiB, Hacammepe, Bix 21 g0 30 pokis Ta Big 31
10 40 pokiB. BogHouac npoTusiexxHa 3a CBOIM 3MICTOM KapTHHA PEECTPYBAIACh i Yac
BU3HAYCHHS KPUTEPIlaIbHUX MOKAa3HMKIB 3a MIKAJIaMU TEMITy peakiliidi Ta akTUBHOCTI —
cepen BUI-indikoBaHux 0ci® y MOPIBHSHHI 3 iX MPAKTUYHO 37J0POBUMH POBECHUKAMHU
PEECTPYBAIUCH CYTTEBO OUIBII HU3bKI TOKA3HUKH, IPUYOMY JIJISI XapaKTEPUCTUK TEMITY
peaxiii, e y OUTbIIOCTI BUIIAIKIB TAKOK CTOCYBAJIOCh BIKOBHX IEPIO/AIB, HACAMIIEPE]L,
BiZ 21 o 30 pokiB Ta Big 31 g0 40 poKiB, AJisi XapaKTEPUCTUK aKTUBHOCTI — BIKOBHUX
nepioaiB, Hacamriepen, Bia 31 g0 40 pokiB Ta Big 41 go 60 pokiB. Take craHoBHIIE 1,
OTXKe, NepeBara 3a3Ha4eHHX TEMIIEPAMEHTOJIONIYHMX MPOSBIB 3aCBIIUYBAJIM BEJIMKE
MOIMpPeHHsT cepen oci0, iHdikoBanux BIJI, 3HauHo Oinbln TMOOKMX 3a CBOIM
MICUXOIATOJOTTYHUM 3MICTOM Ta HEOE3NMEYHUX 3 MO3ULINA PO3BUTKY OKPEMHUX IPOSBIB
MICUXIYHOT MAaTOJIOTii PUC 1 OCOOJMBOCTEH, 110 MOXYTh MPOBOKYBAaTH (POPMYyBaHHS
OCOOMCTICHUX PO3JIa/iiB PI3HOMAHITHOTO T€HE3Y 1 CTYNEHsI BUPAXEHHS Ta BUMAararoTh
PO3pOOJIEHHSI 1 HAYKOBOTO OOTPYHTYBaHHSI Cy4aCHUX MIIXOJIB IIOAO 3a0e3MeueHHS
ncuxoririeHigyHoro cynpoBoay BlJI-iH(pikoBaHUX YOIOBIKIB.

1. Bynb-sike 3axBOpIOBaHHSI, IO PEECTPYETHCS, TUM OUIBIIE COIIaTbHO-
3HauyIlla Ta HEBWJIIKOBHA XBOPOOa CYMPOBOJKYETHCS IUIOK TaMOI HEMPUEMHUX
BIJTYYTTIB, CIIOHYKaHb Ta NMEPEKMUBAHD, K1 POPMYIOTh IEBHUMN MICUXIYHHUIA CTaH, MEBHI
OCOOMCTICHI PUCH, TIEBHY BHYTPILIHIO KAPTUHY XBOPOOH, sike Mae Mmicue. [Ipuyomy B ii
CTPYKTYpi OCOOJIHMBE MICII€ TOCIAIOTh TOKA3HUKU TPUBOXKHOCTI. Y IIbOMY KOHTEKCTI
HEOOX1JTHO 3a3HAYUTH, 1[0 TPUBOXKHICTh CTAHOBUTH NMEBHUN 0COOMCTICHO-3YMOBJICHUMN
MpoIeC TMEePEeKUBAaHHSI EMOIIHHOTO HEOIAronoay4ds, MOB’S3aHUN 3 MepPeIdyTTsIM
HeOe3nekn abo IMOBIPHOI HEBAAul, PEECTPAIlI€I0 SBUIN HECTAOUIBHOCTI, MOPYIICHb
3BHUYHOTO Nepediry crepeoTurninux noAii romo [121, 130].

TpuBoxHICTE MOke cynpoBokyBatu BlJI-iH(ikoBaHOTO XBOPOTO BIPOAOBK
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yChOI'O 3aXBOPIOBAHHA 1 CTOCYBAaTHCS: TPOTHO3Y 3aXBOPIOBaHHS, I1MOBIPHOCTI
PO3TOJIONIEHHS 11arHO3Y, HECIPUATIMBUX PEaKIli Ta MOKIMBOTO BIATOPTHEHHS 3 OOKY
OTOYCHHS, HECTIPOMOKHOCTI TMaIli€HTa 3MIHATHA 0OCTaBUHM Ta Hachiaku BlJI-indexrii,
HAsBHOCTI Ta JOCTYITHOCTI HaJCKHOTO JIIKYBaHHS, BTpaTH KOHQIICHIIHHOCTI,
OOMEXeHb B IHTUMHOMY >KUTTI, BIPOTIIHOI pyHHallli HasBHOI Ta HEMOXJIMBOCTI
CTBOPEHHSI HOBOI CiM’i, MOKJIMBOCTI HApOJKEHHS XBOPHUX JiTeH Tomo. Sk mpaBuio,
TpUBOXKHICT, BIJI-MO3UTUBHUX MPOSABISETHCA Yy PO3AYMax Mpo XBopoOy Ta ii
JIKyBaHHS, CTYpOOBaHOCTI (PI3UYHMMH CHMITOMAaMH, COMAaTHYHHUMHU CKapramu Ta
HAB’S3TUBUMU  JIyMKaMd 3 TPUBOAY (YHKIIIOHYBaHHS CBOTrO TiJla, EMOIIIHIMI
71a01LILHOCTI Ta 3aHenokoeHHi [ 130].

B xoa1 npoBeeHux TOCTIIKEHb 111 YaC BUBHAUEHHSI Ha M1JICTaBl BUKOPUCTAHHS
ocobucticHoro onuTyBajdbHUKa Crijioeprepa BIKOBO-3yMOBJIEHUX TEHICHINN 1010
3MIH MOKa3HHUKIB CUTYaTUBHOI TPUBOKHOCTI MPAKTUYHO 3JA0POBHX 4OJIOBIKIB 1 BLJI-
1H(IKOBAHHUX YOJIOBIKIB, BCTAHOBIJIEHO, IO ii PIBEHb CEpe]l MPAKTUYHO 3JI0OPOBUX
yosoBikiB y Biil 21-30 pokiB cranoBuB 42,02+1,15 6ani, y Bimi 31-40 pokiB —
43,00£1,68 GaniB (2,3%; p(t)21-30/31-40>0,05), y Bitt 41-60 pokiB — 46,56+1,36 Oamnis
(10,8%; p(t)21-30141-60<0,05), cepen uvonoikiB, iHpikoBanux BIJI, OyB 3HauHO OLIBII
BHCOKHM, CKJIafarouu BiamoBiaHo 54,22+1,09 6amis, 57,80%1,74 6amiB (6,6%; p(t)21-30/31-
20<0,05) ta 51,90%+1,71 GaniB (4,3%; p(t)21-30141-60>0,05), TOOTO BUSBICHI 3MiHH B
MEePIIOMY BUIIAAKY BiI3HAYAJIUCh TOCTYTIOBUM 30LIBIIICHHSM JTOCTII)KYBaHUX BEJIMYUH,
B JIPyrOMYy — Majiil CBOEPITHUIN MapaOoJIONOMIOHUI XapakTep 3 MepeBarol JIaHuX,
BJIACTUBHUX JJis1 4oJIOBIKIB y Bill 31-40 pokiB (TabGn. 2). CyTTeBl BIIMIHHOCTI MiX
MOKa3HUKaMH TIPEJCTABHUKIB TPy TOPIBHSIHHS CIIOCTEPITAINCh BIPOJOBK YCIX

BikoBHX Jiana3oHiB (p(t);; x<0,05-0,001).
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Taoauns 2
BnactuBOCTI TPUBOKHOCTI IOCIIIKYBAHUX 0C10 32 JAaHUMU OCOOMCTICHOTO

onuTyBanbHKUKa Crinbeprepa, 6amu (M+m; n; p)

I'pynu nopiBHSHHS
Bractimoct TpBoNHOCT] Bikogi IIpakTuano 3moposi | BlJI-indikoBani I
0c00JINBOCTI YOJIOBIKH YOJIOBIKH
n M=+m n M=+m
21-30 pokiB 40 | 42,02+1,15 40 54,22+1,09 <0,001
31-40 pokiB 30 | 43,00+1,68 30 57,80+1,74 <0,001
41-60 pokiB 30 | 46,56+1,36 30 51,90+1,71 <0,05
CuTyaTHBHA TPUBOXHICTh | 3arajiom 100 | 43,68+0,81 100 | 54,60+0,82 <0,001
Pp(t)21-30/31-40 >0,05 <0,05
P(t)21-30/41-60 <0,05 >0,05
p(t)31-40/41-40 >0,05 <0,01
21-30 pokiB 40 | 40,77+1,33 40 54,80+1,74 <0,001
31-40 pokiB 30 | 43,60+1,91 30 59,63+1,86 <0,001
41-60 pokiB 30 | 46,60+1,52 30 51,83+2,03 <0,05
Oco0ucTiCHAa TPUBOXKHICTh | 3arajiom 100 | 43,37+0,93 100 | 55,80+1,74 <0,001
Pp(t)21-30/31-40 >0,05 >0,05
P(t)21-30/41-60 <0,01 >0,05
p(t)31-40/41-40 >0,05 <0,01

Crip BiI3HAUMTH, 110 OTPUMAHI JaH1 MiITBEPKYBAIM PE3yJIbTATH, IO HABEIEH]
BUIIE, 3aCBIUYIOUM TOW (PakT, 1m0 HANOUIbIN BupakeHoro cepen BLJI-iHdikoBanux
YOJIOBIKIB MIPOTATOM YChOTO BIKOBOTO MPOMIXKKY 4acy, IO MiJJIsTaB JOCTIIKEHHIO Ta
MOTJIMOJIEHOMY TICHXOTITIEHIYHOMY aHai3y, Oysa MMToMa Bara MoKa3HHKIB, BIACTUBUX
JUTS TIOKa3HWKIB BHCOKOTO CTYTCHS BUPAXEHHS SK, B TEPIIy 4Yepry, CUTYaTHBHOI
TPUBOXKHOCTI, TaK 1, B JICIIO MEHIIIH Mipi, 0COOMCTICHOT TPUBOXKHOCTI. HaToMICTh cepen
MIPAKTUYHO 37I0POBUX YOJIOBIKIB MEPEBAKAOUOI0 OyJIa YacTKa JaHUX, XapaKTEPHUX JIJIsI
MMOKA3HUKIB, BIACTUBUX I TPUBOXKHOCTI CEPEIHBOTO CTYIICHS BUPAKEHHS, IPUIOMY
HaOLIBII SICKPAaBO BIIMIHHOCTI MOI1IGHOTO 3MICTY pEECTPYBAIMCh Cepel 0ci0 y Billl Bij
21 no 30 pokiB Ta, B €TI0 MEHIII# Mipi, cepen ociO y Bimi Bix 31 10 40 pokiB. 3MiHH 3

00Ky MOKa3HMKIB 1HIIIOTO BUY TPUBOXKHOCTI, @ caMe 3 00Ky OCOOUCTICHOT TPUBOXKHOCTI,
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3aCBIAUYyBaJIM TOM (aKT, 10 11 piBEHb CEPe MPAKTUYHO 3I0POBHUX YOJIOBIKIB Yy Billl 21-
30 pokiB cranoBuB 40,77+1,33 6aniB, y Bimi 31-40 pokiB — 43,60+1,91 6amniB (6,9%;
P(t)21-30131-40>0,05), v Bimi 41-60 pokiB OyB HaiOibIMM — 46,60+1,52 Ganis (14,2%;
P(t)21-3041-60<0,01), cepen 4domoBikiB, iH(pikoBanux BIJI, OyB 3HaYHO OLIBII BUCOKHM,
CKiIagarouM BianoBigHo 54,80+1,74 Oanis, 59,63%1,86 6aiis (8,8%; p(t)21-30/31-40>0,05)
ta 51,83+2,03 6ainiB (5,5%; p(t)21-30/41-60), TOOTO BUSBJICHI 3MIHU B MIEPLIOMY BHUIAJIKY,
AK 1 y pa3l BHU3HAYCHHS IMOKA3HUKIB OCOOUCTICHOI TPUBOXKHOCTI, BiJ3HAYAIUCH
MOCTYHOBHUM 301IbIIIEHHSM JOCHIKYBAaHUX BEJIMYMH, B IPYTOMY — MaJI CBOEPITHUI Ta
YITKO BUPAKEHUN MapaboonoiOHUII XapakTep 3 BHPAXKEHOK MEPEBarol AaHMX,
BJIACTUBUX JJIs1 40JI0BiKIB y Birli 31-40 pokiB. CyTTeB1 BIAMIHHOCTI MK TTOKa3HUKaMH
MPEACTAaBHUKIB TPy MOPIBHSHHS CIIOCTEPIraIvuCh BIPOJIOBK YCIX BIKOBHX Jlana3oHIB
(p(t)s2x:<0,05-0,001).

TakuM YWHOM, J1aHI, oOJepkKaHI B XOJl BHUKOPHUCTaHHS OCOOHCTICHOTO
onuTyBaJibHMKa Crideprepa, 3acBimuyBaiu Toi (axt, mo cepen BUI-indikoBanux
YOJIOBIKIB PEECTPYBABCS 3HAYHO OLTBII BUCOKUH B TOPIBHSIHHI 3 MPAKTUYHO 3/I0POBUMHU
YOJIOBIKAMU PIBEHb BUPAXKEHHSA SK CUTYaTHBHOI, TaK 1 OCOOMCTICHOI CKJIaJIOBUX
TPUBOXKHICHUX TMposiBIB ocobuctocTi. [lpuyomy, Hacammepen, 1€ CTOCYBaJIOCh
4oJIOBiKIB, 1m0 TepeOyBamu y Bimi 31-40 pokiB. HaiiOinbm Omu3bki 3a piBHEM
BUPA)XECHHS JIaHI, PEECTPYBAIMCh Y pa3l MOPIBHSAHHS IOKAa3HUKIB CHUTYaTHBHOI 1
OCOOMCTICHOI TPUBOKHOCTI OCIO, SIKI HaJEXalu [0 PI3HUX TPYyN MOPIBHSIHHS Ta
nepeOyBanu y Bitll moHay 40 pokiB. [IpoMikHe Miciie 3aiiManu pe3yJbTaTH, OTPUMaHi
M1J] Yac OLIIHKY CTYIIEHS BUPAKEHHS TPUBOKHICHUX MPOSBIB YOJIOBIKIB, IO epeOyBaIn

1 Bii 21-30 poxkis.
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SECTION 4. MEDICAL BIOCHEMISTRY

DOI: 10.46299/1SG.2025.MONO.MED.1.4.1

4.1 Inhibition of Cytochrome P450 activities by Propoxazepam: assessment for
potential drug interactions

Cytochromes P450 (CYPs) are heme-containing enzymes responsible for the
oxidative metabolism of a wide variety of small molecule substrates [131]. The most
intensively studied route of drug metabolism is the CYP-catalysed mixed function
oxidation reaction which conforms to the following stoichiometry:

NADPH* H* + O, + RH—>NADP* + ROH+ H,0

where, RH represents an oxidisable drug substrate and ROH is the hydroxylated
metabolite. Catalytic activity of CYP must be associated with redox partner proteins
that transfer electrons from NADPH to the hemoprotein heme center [132].
Collectively the CYPs are involved in 95% of the reported oxidations and reductions
of all chemicals.

The relative abundance of the human hepatic CYPs has been determined as:
CYP1A2 (13%), 2A6 (4%), 2C (20%), 2D6 (2%), 2E1 (7%), and 3A4 (30%) [133]. A
recent study has demonstrated that of the 110 commonly used drugs, 66% are
metabolized by one or more CYP enzymes, 44% by CYP3A4, 41% by CYP2D6, 26%
by CYP2C19, 9% by CYP1A2 and 4% by CYP2C9 [134]. CYPs are of critical
importance due to the two of the most significant problems in clinical pharmacology:
metabolism-mediated drug-drug interactions (DDI) and individual variability in drug
metabolism. Most drugs undergo deactivation by CYPs, but some substances are
bioactivated by CYPs to form pharmacologically active compounds. Also, many drugs
may increase or decrease the activity of various CYPs due to the ability of binding to
them. It is important to evaluate the potential inhibition of a new drug candidate for the
most clinically relevant CYP450 enzymes. CYP450 inhibition may potentially lead to
elevated in vivo plasma levels of a co-administered drug metabolized by the inhibited
enzyme, and, consequently, to adverse drug reactions and toxicity. During the early

stages of drug discovery process, routine assessment to identify the following major
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CYP enzymes for potential metabolism-mediated interactions is recommended:
CYP1A2, CYP2C9, CYP2C19, CYP2D6, and CYP3A4,

The high importance of mitigating risk with respect to CYP inhibition has been
recognized by both Regulatory Agencies and by Pharmaceutical Companies. This is
emphasized by the issuance of US Food and Drug Administration guidance documents
in 2006 [135] and in position papers by member companies of the Pharmaceutical
Research and Manufacturers of America (PhRMA) [136] with a focus on the use of in
vitro assessments of CYP inhibition and/or inactivation in the decision making process
regarding risk assessment and initiation of clinical DDI trials.

Evaluation of the potential of new analgesic propoxazepam [137-139] to inhibit
or activate CYP remains an important part of its discovery and development program.
In this paper we have assessed the potential Propoxazepam to cause some of DDI by
using in vitro inhibition techniques in human liver microsomes. To determine the
metabolism-dependence of any observed inhibition, I1Csy for inhibitory effects and
microsomal binding of Propoxazepam.

Propoxazepam (7-bromo-5-(2chlorophenyl)-3-hydroxy-1,3dihydro-2H-1,4-
benzodiazepin-2-one) was synthesized according to the method described in [140].
Using the IR, mass spectroscopy and X-ray diffraction analysis the structure of the
substance was determined and approved. Chemical purity was confirmed by elemental
analysis (99%). The internal standard was supplied by SLC «INTERCHEM» with the
purity >98.0% (Propoxazepam-D7 (C1sHyBrCID;N,O), MM 414.73 g/mol). General
purpose reagents and solvents were of analytical grade (or a suitable alternative) and
were obtained principally from VWR International Ltd, Rathburn Chemicals Ltd,
Sigma Aldrich Chemical Company Ltd and Fisher Scientific UK Limited. Human liver
microsomes were obtained from Corning Ultra Pool HLM 150 (Lot 38292).

Inhibition studies on seven different CYP isoform-specific substrates were
carried out in human liver microsomes. Assessed reactions were: phenacetin O-
deethylation for CYP1A2, bupropion hydroxylation (CYP2B6), amodiaquine N
deethylation (CYP2C8), diclofenac 4’ hydroxylation (CYP2C9), S mephenytoin 4°-
hydroxylation (CYP2C19) and bufuralol 1-hydroxilation for CYP2D6-mediated
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activities. Midazolam 1’-hydroxylation and testosterone 6B hydroxylation were used
as markers for CYP3A4 mediated activity. Stock solutions of Propoxazepam were
prepared in DMSO and diluted in the incubation mixtures such that the final organic
solvent concentration attributable to the test substance was 0.5% (v/v).

The formation of all metabolites was quantified by UPLC with MS detection.
For the determination of the inhibitory potential of Propoxazepam, human liver
microsomes were incubated, in triplicate, with isoform-selective probe substrates,
NADPH and Propoxazepam at concentrations between 0.1 and 100 uM. After
equilibration, reactions were initiated by the addition of NADPH. Incubations were
performed at ca. 37°C and terminated after the relevant incubation time by the addition
of the appropriate stop reagent (methanol) containing an internal standard. The samples
were then centrifuged for 5 minutes to sediment the precipitated protein.

Substrate concentrations approximated to the K, for each enzyme. Fluvoxamine,
thio TEPA, montelukast, sulphaphenazole, nootkatone, quinidine and ketoconazole,
known chemical inhibitors of CYP1A2, CYP2B6, CYP2C8, CYP2C9, CYP2C19,
CYP2D6 and CYP3A4, respectively, were used as positive controls. Vehicle samples
contained an equivalent volume of the appropriate solvent in place of Propoxazepam
or the positive control.

Metabolism mediated inhibitory potential was investigated using a similar
procedure, except that the human liver microsomes were pre-incubated for 30 minutes
at ca. 37°C, in triplicate, with Propoxazepam (over the same 0.1-100 uM concentration
range) and NADPH prior to the addition of the CYP marker substrate (at a
concentration which approximated to the Kr). The metabolism dependent inhibitors
furafylline, clopidogrel, gemfibrozil O-glucuronide, tienilic acid, esomeprazole,
paroxetine and troleandomycin were used as positive controls for the effects on
CYP1A2, CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP2D6 and CYP3A4,
respectively. The CYP enzyme activity for the pre-incubated samples in the presence
of Propoxazepam was compared to samples incubated in its absence.

The formation of all metabolites was quantified by LC MS/MS in MRM mode
using ESI as the ionisation technique. Calibration standard working solutions were
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used to freshly prepare the calibration standards. An aliquot (50 uL (low range), 10 uLL
(high range) of the calibration standards, quality control (QC) samples and blanks was
added to a 2 mL 96-well microplate. An equivalent volume of water was added to the
reagent blank sample. Internal standard solution (Propoxazepam-D7; 10 ng/mL (low
range) or 500 ng/mL (high range) in acetonitrile; 25 puL) was then added to the samples,
calibration standards and QC samples. Acetonitrile; (25 pL) was added to the blank
samples. All samples were then vortex mixed (ca. 2000 x g) for 10 minutes.
Acetonitrile (150 uL (low range) or 400 uL (high range)) was added to all samples ,
prior to vortex mixing (ca. 2000 x g) for 10 minutes and centrifugation at 2000 x g for
approximately 5 minutes at 5°C. Aliquots of the supernatant solutions (80 pL (low
range) or 20 uL (high range)) were then transferred to a clean 96-well microplate using
an automated liquid handling device (Hamilton Microlab STAR). Acetonitrile (60 uL)
was added to high range samples only. To all samples, 10 mM ammonium formate
(aq.): formic acid (100:0.2 v/v) was added (120 pL). After centrifugation at 2000 % g
for approximately 5 minutes at 5°C, the samples were stored at 2-8°C (nominally 4°C)
prior to analysis by LC-MS/MS.

In each analytical run, a matrix blank and a matrix blank spiked with internal
standard was included to test the specificity of the procedure to interferences
(endogenous compounds and possible impurities). A reagent blank sample was also
analysed to test for possible impurities.

The calibration curves (low range 0.1 to 500 ng/mL, high range 10 to 50000
ng/mL) were calculated by quadratic weighted (1/x2) least squares regression analysis
by plotting peak area ratio versus analyte concentration.

The activity of each enzyme, in the presence of various concentrations of
C007/11, was expressed as a percentage of the appropriate control activity. Where the
ICso (the concentration at which the CYP probe substrate activity was reduced by 50%)
could be determined, this was calculated by non-linear regression using validated

SigmaPlot software (Version 12.5, Systat Software Inc.).
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Due to sub-optimal data fits, the data for the CYP1A2, CYP2D6 and CYP3A4
reversible and metabolism dependent inhibition assays were fitted to a 3-parameter

equation without the background function:

Range

I 50

Range = the maximum y range, i.e. control conversion rate (no inhibitor)

s = slope factor

y = conversion rate of probe substrate to metabolite

X = propoxazepam concentration

Results were presented as meantstandard deviation (SD).

Although the number of individual CYPs have been identified is still increasing,
the most important enzymes involved in drug metabolism have been known and are
described in Guidance for Industry [135]. To date, it is still most important to identify
potent inhibitors of CYP3A4 followed by CYP2C9, CYP2D6, CYP2C19 and
CYP1A2. Additionally CYP2C8 and CYP2B6 have been added to the list of enzymes
which are recommended for testing in regulatory studies [136].

For new analgesic, Propoxazepam, LC-MS/MS-based CYP inhibition assay
using selective substrates for CYPs was undertaken. Additionally, two substrates with
different structures (midazolam and testosterone) of the CYP3A4 isoform were used.
Experimentally, the inhibitory potential of a tested compound is determined by
measuring the decrease in metabolite formation by human liver microsomes enzymes,
especially CYPs. Drug-drug interaction (DDI) occurring during metabolism can be
studied using in vitro approaches. Several experimental approaches have been
developed for the identification of the CYP involved in the metabolism of a drug [141]:
Use of enzyme markers activity and specific inhibitors, investigate reversible (direct)
and metabolism dependent CYP inhibition, calculate 1Csy values and microsomal
binding.
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1. Choice of CYP-selective substrates.

Metabolic activity of various CYP enzymes is most often assessed using
selective substrate of distinct CYP enzyme ("marker of metabolic activity"), i.e. a drug
(or substance) which is ideally metabolized by the single CYP enzyme [142]. Such
marker should be registered as a therapeutic drug, which is assessable in biological
fluids together with its main metabolite(s). ADME (absorption, distribution,
metabolism, and excretion) marker should be determined by metabolism and not by
intensity of liver perfusion, protein binding or elimination of unchanged drug [143].
This study selected a probe substrate for each CYP enzyme based on a representative
list of preferred and acceptable in vitro probe substrates recommended by Guidance
for Industry [135]. In the case of CYP3A4, two substrates were used (midazolam and
testosterone). For the determination of direct and metabolism dependent CYP
inhibition, 1Cs values were used as a markers for CYPs next enzyme and substrates:

CYP1A2 (phenacetin O-deethylation)

HaC—\
\_CHs CH
/ 3

Phenacetin Acetaminophen

Phenacetin O-deethylation is a highly specific index reaction for CYP1A2
activity in vitro systems derived from hepatic tissue [144]. Biphasic O-deethylation of
phenacetin by human and rat liver microsomal fractions have documented its biphasic
nature, with low-Kp, and high-K, components (often termed high- and low-afinity).
Reciprocal plots (Eadie-Hofstee) of reaction velocities in the absence of inhibitor are
biphasic, consistent with a two-enzyme system.

CYP2B6 (bupropion hydroxylation)

0
cl H NH _CH,
CH, — \’&OH

Bupropion Hydroxybupropion
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Bupropion is an aminoketone used as antidepressant [145] and in humans it is
metabolized to hydroxybupropion, the pharmacologically active main metabolite.
Previous in vitro reaction phenotyping studies using human liver microsomes
demonstrated that bupropion is metabolized with an apparent Ky, of 89 to 130 uM.

CYP2C8 (amodiaquine N deethylation)

amodiaquine desethylamodiaquine

The main metabolite of amodiaquine is N-desethylamodiaquine with other
minor metabolites [146]. Whereas the formation of N-desethylamodiaquine is rapid,
its elimination is very slow with a terminal half-life of over 100 h . However, since
amodiaquine is rapidly cleared and the formed desethylamodiaquine attains high
plasma concentrations for a long time, it considered a prodrug, which is bioactivated
to desethylamodiaquine.

CYP2C9 (diclofenac 4! hydroxylation)

S — &
o~ OX

CYP2C9 is a major isoform of the CYP2C subfamily that constitutes
approximately 20% of the CYP protein content in human liver microsomes. CYP2C9
Is involved in the metabolism of about 10% of clinically important drugs, particularly
nonsteroidal anti-inflammatory drugs, antidepressants, antidiabetics, lipid-lowering
drugs and oral anticoagulants [147]. There is much inter-individual variation in
CYP2C9 activity in the population, due in large part to non-synonymous single-

nucleotide polymorphisms in CYP2C9. Such SNPs are crucial genetic elements

responsible for individual differences in drug metabolism and drug responses.
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Diclofenac is a commonly used drug substrate for studies of CYP2C9 metabolic
activity because diclofenac 4!-hydroxylation is primarily catalyzed by CYP2CO9.
CYP 2C19 (S-mephenytoin 4-hydroxylation)

S-mephenytoin 4-hydroxy-S-mephenytoin

Probe substrates for CYP2C19 activity assessment are celecoxib, losartan,
naproxen, penytoin and tolbutamide. (S)-mephenytoin was the most sensitive to a set
of inhibitors when compared to (S)- or (R)-omeprazole or (S)-fluoxetine [148].

CYP2D6 (bufuralol 1-hydroxylation)

CHj HO CH,4
O OH o OH
Y SR — P HoC CHs
NHA< NH
CHy CH,
Bufuralol 11—hydroxybufuralol

Human CYP2D6 is one of the major members of the CYP superfamily. It plays
a central role in the metabolism of up to 25% of drugs in common clinical use. Among
suitable substrates for in vivo CYP2D6, bufuralol is the most preferred for in vitro
preclinical studies [149].

CYP2D6 expression is subject to genetic polymorphism, as a consequence of
which CYP2D6 protein levels have been shown to vary widely between individuals.
The molecular basis for this variation is now reasonably well understood ; many alleles
at the CYP2D6 gene locus have been reported [150].

CYP3A4 (testosterone 6 hydroxylation and midazolam I*-hydroxylation)
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HaC H H
3 N N
he HOA(
N / N /
O O
Cl —N cl —N
Q- -
. 1
Midazolam 1 -hydroxymidazolam

It is estimated that CYP3A enzymes contribute to the metabolism of
approximately half of the currently marketed drugs. Since the CYP3A enzymes are
strategically located in the liver and intestinal wall, they have a strong effect on the
first-pass metabolism, oral bioavailability, and elimination of administered drugs.
Furthermore, the induction and inhibition of CYP3A enzymes are considered to be
important determinants in the therapeutic efficacy and toxicity of numerous drugs.
Accordingly, interactions at the CYP3A level are often the cause of pronounced drug-
drug interactions [151]. A classical markers of metabolic activity for CYP3A activity
in humans are testosterone and midazolam. These drugs are considered highly specific
since no other human CYPs contribute significantly to its metabolism. The major
product testosterone metabolism is 6B-hydroxytestosterone but several other
hydroxylations occur, including those at the 23 and 15 positions. The metabolism of
midazolam by CYP3A enzymes yields 1’-OH and 4-OH midazolam as the principal
metabolites [152].

2. Reversible and metabolism-dependent CYP inhibition assay and

determination of kinetic parameters, K; and ICsq values.

Mechanisms of CYP inhibition can be categorized [153] as reversible (including
competitive or non-competitive) or irreversible/quasi-irreversible. Reversible

inhibition is a result of rapid association and dissociation between the substrate drugs
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and the enzyme. Until recently, CYP inhibition screening assays generally only
addressed reversible inhibition (RI) of these enzymes, however, CYP activities can be
inhibited by not only parent drugs, but also by metabolites that is metabolism-
dependent inhibition (MDI).

In addition to the ability of Propoxazepam to act as a RI inhibitor of CYP
enzymes, MDI was assessed. This involved a comparison of the potency of any CYP
inhibition obtained with no pre-incubation of Propoxazepam (0 minutes), to the
potency of any inhibition obtained following a 30 minute pre incubation time (in the
presence of cofactor) prior to the addition of substrate. This extended pre-incubation
time was intended to facilitate the formation of potentially inhibitory metabolites of
Propoxazepam. A >2-fold shift in the ICs, value following a 30 minute pre-incubation
(compared to the level of inhibition observed following a 0 minute pre-incubation) was
taken as an indication that the observed inhibition was potentially metabolism-
dependent. 1Cs shift values were calculated as the ratio of 1Cs values determined with
and without a 30 minute pre-incubation in the presence of cofactor. The ICs shift
method has the capability for simultaneous detection of both reversible inhibitors and
time-dependent inhibitors, plus the added benefit for potentially predicting DDI.

Time-dependent inhibition (TDI) of CYP (ICso shift) can cause clinically
relevant DDI and lead to termination of development, withdrawal from the market, or
severe restriction on the use of new therapies. In general, TDI results from irreversible
covalent binding or quasi-irreversible noncovalent tight binding of a chemically
reactive intermediate to the enzyme that catalyzes its formation, resulting in loss of
enzyme function. In some cases, TDI could result from reversible inhibition from a
metabolite(s) generated in situ. [154].

The effects of Propoxazepam on the microsomal CYP-mediated enzyme

activities are presented in Table 1.
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Table 1

The ability of Propoxazepam to inhibit CYPs activities in vitro in human liver

microsomes.
Enzyme I1Cs0 (uM) £ SEM ICso shift
Reversible inhibition | Metabolism dependent
CYP1A2 37.6+7.5 72.6 £20.2* NC
CYP2B6 >100 >100 NC
CYP2C8 20.5+2.2 23.1+3.2 NC
CYP2C9 32.7+£2.8 49.0+12.6 NC
CYP2C19 24775 20884 1.19
CYP2D6 67.5+4.2 73.8+3.3 NC
CYP3A4 (M) 523+49 36.6 8.6 1.43
CYP3A4 (T) 46.1+9.2 283+74 1.63
SEM - standard error of mean
T: testosterone, M: midazolam, NC: not calculable

Incubation of human liver microsomes with Propoxazepam at concentrations of
0.1 to 100 uM did not result in a marked concentration dependent decrease in enzyme
activity mediated by CYP2B6. As such, the 1Cs, value for this enzyme was assumed to
be higher than the highest Propoxazepam used, i.e. >100 uM. In contrast, a notable
concentration dependent decrease in enzyme activities mediated by CYP1AZ2,
CYP2C8, CYP2C9, CYP2C19, CYP2D6 and CYP3A4 (using both midazolam and
testosterone as substrates) was observed, which gave 1Cs, values of 37.6, 20.5, 32.7,
24.7,67.5,52.3 and 46.1 uM, respectively. No notable additional inhibitory effects on
these activities were observed following a 30 minute pre-incubation with
Propoxazepam prior to initiation of the probe substrate incubations, which indicated
that Propoxazepam was not a metabolism dependent inhibitor of these isoforms.
Following at 4 hour incubation with human hepatocytes, Propoxazepam accounted for

96.0 % of the profile. The most abundant metabolite formed was oxidized
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Propoxazepam (3-hydroxyderivative), which accounted for approximately 2.5 % of the
total peak response in the 4 hour sample [155].

For a direct inhibitor, the likelihood of a clinically relevant drug interaction can
be predicted using a basic model with K; values which can be estimated from ICs
values or experimentally determined. Assuming competitive inhibition, K; can be
estimated as follows:

1Cs0=K; (1+ S/Kp)
If [S] = K then ICs = 2K

All substrate concentrations used in the current study approximated to the K,.
Using the approach outlined in the 2020 FDA DDI final guidance document [156], it
Is suggested that, for direct (reversible) inhibition, a clinically relevant drug interaction
would be likely if the value of R1 is greater than 1.02, where R1 (the predicted ratio of
a victim drug’s AUC in the presence and absence of an inhibitor) is equal to 1 + ([1]/Kj).
The value of [I] can be estimated by the maximum inhibitor (i.e. drug) concentration
unbound in plasma. The 2013 EMA guidance [157] suggested that an in vivo drug-drug
interaction study with a sensitive probe substrate is recommended when [I]/K; >0.02,
where [1] is the unbound mean Cnax value obtained during treatment with the highest
recommended dose.

On this basis, the unbound plasma concentrations above (table 2) which
Propoxazepam would be predicted to cause a clinically relevant drug interaction with
co-administered CYP substrates are presented below. Based on the estimated K;
(assuming competitive inhibition) and FDA and EMA guidelines [155,156],
Propoxazepam would be predicted to cause clinically drug interactions with co-
administrated CYP1A2, CYP2C8, CYP2C9, CYP2C19 and CYP2D6 substrates at
unbound plasma Cmax concentrations of >0.376 uM (ca. 153 ng/mL), 0.206 uM (ca. 84
ng/mL), 0.328 uM (ca. 134 ng/mL), 0.248 uM (ca. 101 ng/mL) and 0.676 uM (ca. 276
ng/mL), respectively. Using midazolam and testosterone as substrates, clinically
relevant drug interactions with co-administered CYP3A4 substrates would be predicted
at unbound plasma Cpax concentrations of >0.524 uM (214 ng/mL) and 0.462 uM (ca.
188 ng/mL).
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On this basis, the unbound plasma concentrations above which Propoxazepam
would be predicted to cause a clinically relevant drug interaction with co-administered
CYP substrates are presented below.

Table 2.

Estimated K; based on an assumed competitive mechanism of direct inhibition.

Unbound plasma
Enzyme 1Cs0 (nM) Estimated Ki; (uM) | concentration where R
>1.02* or 0.02** (uM)
CYP1A2 37.6 18.8 0.376
CYP2C8 20.5 10.3 0.206
CYP2C9 32.7 16.4 0.328
CYP2C19 24.7 12.4 0.248
CYP2D6 67.5 33.8 0.676
CYP3A4 (M) 52.3 26.2 0.524
CYP3A4 (T) 46.1 23.1 0.462
M: midazolam, T: testosterone

Notable concentration dependent inhibition of all of the CYP-mediated enzyme
activities under investigation, with the exception of CYP2B6, was observed following
incubation of Propoxazepam with pooled human liver microsomes. The 1Cs values for
the inhibition of CYP1A2, CYP2C8, CYP2C9, CYP2C19 and CYP2D6 were 37.6,
20.5, 32.7, 24.7 and 67.5 uM, respectively. Using midazolam and testosterone as
substrates for CYP3A4, the I1Csy values were 52.3 and 46.1 uM, respectively. A 30
minute pre incubation of Propoxazepam with microsomes and NADPH prior to
substrate addition did not result in a notable change in these values, which suggested
that the inhibition mechanism was reversible (direct) and not metabolism dependent.

Conclusion

Propoxazepam would be predicted to cause clinically relevant drug interactions
with co-administrated CYP1A2, CYP2C8, CYP2C9, CYP2C19 and CYP2D6
substrates at unbound plasma Cnax concentrations of>0.376 uM (ca. 153 ng/mL), 0.206
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uM (ca. 84 ng/mL), 0.328 uM (ca. 134 ng/mL), 0.248 uM (ca. 101 ng/mL) and 0.676
UM (ca. 276 ng/mL), respectively. Using midazolam and testosterone as substrates,
clinically relevant drug interactions with co-administered CYP3A4 substrates would
be predicted at unbound plasma Cpax concentrations of >0.524 uM (ca. 214 ng/mL)
and 0.462 uM (ca. 188 ng/mL).
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SECTION 5. MEDICAL REHABILITATION, PHYSIOTHERAPY AND SPA
TREATMENT

DOI: 10.46299/1SG.2025.MONO.MED.1.5.1

5.1 Structuring features and consequences of combat trauma, infectious
complications of wounds and rehabilitation period of servicemen depending on
various factors

INTRODUCTION

Relevance of the Problem

In the current conditions of the full-scale war in Ukraine, mine-blast injuries
have become one of the most common and severe forms of combat injuries among
military personnel. Injuries are classified as isolated, multiple, and combined,
depending on the location and nature of the injury. The severity of the injuries depends
on the type of weapon, distance from the epicenter of the explosion, the presence of
secondary injurious factors and the risk of developing infectious complications. No
citizen of Ukraine, regardless of where they live, is immune to the risk of severe combat
injuries.

In the first days of the full-scale invasion of Ukraine, 846 cases of civilian deaths
or injuries were recorded, of which 44.6% were fatal and 55.4% were injuries. In March
2022, these figures increased 8.6 times, with 58.7% of deaths and 41.2% of injuries.
However, in 2023, this level gradually decreased, but the average monthly figure
remained critically high: 163 killed and 547 wounded.

The criminal nature of russian troops was manifested not only in mass attacks
on the Ukrainian population, but also in the use of phosphorus munitions in March
2022 (Kramatorsk, Kyiv region, and Mariupol). Particularly intense attacks were
recorded on the territory of the Azovstal metallurgical plant, and the use of such
weapons violates the Geneva Conventions and is classified as a war crime.

The hostilities in Ukraine have shown that combined injuries were most often

observed in 47.8% of victims, multiple injuries in 36.1%, and isolated injuries in 16.1%
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of cases. Such injuries are extremely complex and require long-term, multidisciplinary
treatment and subsequent rehabilitation [225].

Scientists have found that among military personnel, combat trauma is the most
common (50.8%) and is the main cause of amputation in 78.4% of cases caused by
explosive injuries. In 47.0% of cases, the development of infectious wound
complications was recorded, and in 61.0% of them they are polymicrobial, which
significantly complicates the treatment of servicemen [190, 210].

The aim of the study was to analyze the scientific sources of domestic and
foreign researchers on the characteristics of combat injuries in military personnel, their
structure, severity and frequency of infectious complications caused by various types
of weapons during a full-scale war in Ukraine and in the world. To analyze the medical
records of servicemen for the period of 2023-2024 (n=100), taking into account the
following criteria: age, nature of injuries depending on the type of weapon, localization
of injuries, complications and the duration of the rehabilitation period.

Research methods: We analyzed more than 104 articles from the scientometric
databases Google Scholar, Web of Science, Scopus, PubMed, Science Direct to
conduct a retrospective analysis of scientific papers on the etiology, structure and
severity of combat wounds, polymicrobial wounds and infectious complications,
localization of penetrating neck wounds and the provision of medical care, social and
psychological protection. After reviewing the articles and reading their full texts, 74
sources were selected. The depth of the search was for the period 2000-2025. Clinical
cases of combat injuries in servicemen who were in the combat zone were reviewed.
The following methods were used in the work: bibliosemantic method and content
analysis, comparative, systematization of the studied material, statistical, etc.

Key words: military personnel, injuries from various types of weapons, white
phosphorus, mine-blast trauma, mechanism of injury, infectious complications,

penetrating neck wounds.
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5.1.1.1 Modern challenges of military medicine: structure and mechanism of
combat wounds depending on location, type of weapon, localization and their
infectious complications (literature review)

5.1.1.1.1 Meta-analysis of the structure and mechanism of combat trauma

from different types of weapons in Ukraine and in the world

Various weapons, including grenade launchers, small arms, anti-tank guided
missile systems, and tactical unmanned aerial systems, result in mine and shrapnel
wounds (mechanical injuries), burns, frostbite (thermal injuries), and damage from
chemical and phosphorus weapons (structural damage from toxic substances).
Biological weapons cause damage from bacterial agents, while weapons of mass
destruction lead to reactive/psychogenic states. These are among the most severe
injuries encountered during full-scale wars and military conflicts. In today's reality,
every Ukrainian, regardless of where they live—whether in Sumy, Zaporizhzhia,
Odesa, Kryvyi Rih, Kharkiv, or other nearby settlements in the combat zone or more
distant regions—faces the risk of combat injuries, depending on the type and
mechanism of injury, or even the threat of death [225, 228].

The severity of injuries from military weapons depends on the type of explosive
object (bombs, shells, missiles, grenades, FPV drones (most often during this war),
small-caliber ammunition, pyrotechnics, improvised explosive devices, etc.), the
amount of explosive substance, as well as the position of the person at the time of the
explosion, the distance from the explosion site and the availability of protective
equipment. The interaction of these factors determines the overall severity of a
serviceman's condition, and their analysis allows us to understand better the specifics
of each injury, which is important for timely and effective treatment and rehabilitation
of the victims. Today, Ukraine is witnessing an increase in the use of unmanned aerial
vehicles (UAVSs), which has led to significant changes in the tactics of warfare and the
complications of combat trauma. The use of drones has increased the risk of various
traumatic injuries due to mechanical contact, explosions or impacts. The main

mechanisms of damage to the body when using UAVSs include:
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Mechanical injuries: UAVs are equipped with rapidly rotating propellers that
can cause deep cuts, and injuries to the limbs and face. Such injuries are among the
most common among injuries caused by drones; Impact injuries: A UAV falling from
a height or colliding with a soldier can result in severe bruises, internal injuries, and
broken bones, especially when using large or heavy drone models; Energy impacts:
Damage from explosions or attacks by armed military UAVs can be accompanied by
severe injuries, including thermal burns, compartment syndrome, open fractures, and
significant blood loss and amputation of limbs [212, 213, 226, 230].

Depending on the type of weapon, several factors of injury simultaneously affect
the human body. In case of mine-blast trauma (hereinafter referred to as MBT), the
body is affected by a shock wave, high temperature, flame, toxic effects of gaseous
explosion products, resulting in mechanical trauma (due to impacts on various objects
located nearby), barotrauma, and acoustic trauma [184, 208].

In gunshot wounds, the human body is affected by the direct action of the
projectile, the main shock wave (which includes the effect of direct impact and air
compression), the lateral shock wave (which creates a temporary pulsating cavity), the
vortex trail (airflow, as well as the flow of tissue particles behind the projectile).

The detonation of an anti-personnel mine (APM) results in a complex impact on
the human body caused by mechanical, thermal and chemical factors. One of the key
damaging agents is the shock wave generated during the explosion, which can cause
severe traumatic injuries. An additional damaging effect is caused by the flying of
shrapnel and secondary fragments resulting from the explosion. Psychological and
neurophysiological consequences are also important. One of the most common
disorders is post-traumatic stress disorder (hereinafter referred to as PTSD), which is
accompanied by sleep disturbances, anxiety, and cognitive dysfunction. Other acute
neurological disorders include disorientation, memory impairment, and decreased
concentration.

A blast wave has a complex and multifactorial effect on the central nervous
system, initiating several pathological processes. One of the key mechanisms of its

action is the disruption of the blood-brain barrier (BBB), which is a highly selective
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physiological barrier between the systemic circulation and neurons. Blood-brain
barrier destabilization leads to uncontrolled penetration of plasma components into the
brain parenchyma, which activates neuroinflammatory processes and neuronal
damage. BBB dysfunction is accompanied by destabilization of cerebral
hemodynamics, changes in cerebral perfusion pressure, and a decrease in cerebral
blood flow. This leads to the development of ischemic conditions and hypoxia of brain
tissue, which is an important pathogenetic factor in the development of cognitive and
behavioral disorders. Delayed neurodegeneration and oxidative stress can exacerbate
these pathological changes, contributing to the formation of chronic
neurophysiological disorders that require a multidisciplinary approach to the diagnosis,
treatment, and rehabilitation of military personnel [189, 218, 231].

A clinical and epidemiological analysis conducted by Khomenko 1., Korol S. and
others (2020) for the period 2014-2019 showed that among servicemen involved in
combat operations during the ATO/JFO, the most common types of combat injuries
were shrapnel wounds (33.5%-70.3%), MBTs (12.2%-50.8%) and bullet wounds
(9.1%-15.6%). The analysis of the localization of combat injuries showed that the
dominant injuries were those of the extremities, which accounted for 62.6% of the total
number of injuries, including 36.9% of the lower extremities and 25.7% of the upper
extremities. The share of craniocerebral injuries was 31.9%, chest injuries - 11.7%, and
combined injuries - 22.7%. In the structure of combat sanitary losses, the proportion of
limb injuries ranged from 52.3% to 60.1%, with 32.5% to 39.8% of cases diagnosed
with fractures of long bones, accompanied by damage to soft tissues, major vessels and
nervous structures. An analysis of the nature of combat injuries shows the prevalence
of combined injuries (48.9%), multiple injuries were recorded in 34.3% of cases, while
isolated injuries were much less common - 16.8% [223].

According to a study by researcher Bespalenko A. (2020), conducted among
hospitalized ATO/JFO participants at the Military Medical Clinical Center for
Occupational Pathology of the Armed Forces of Ukraine, the main causes of limb
amputations were MBTSs, which accounted for 78.4% of the total number of cases.

Explosive injuries without the involvement of mines caused 11.7% of amputations,
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while gunshot wounds caused amputations in 5.9% of patients. In terms of the number
of limbs lost, the majority of victims (84.3%) had one limb amputated. Amputation of
two limbs was observed in 13.7% of cases, while 2.0% of patients suffered the loss of
three limbs. Upper limb amputations were observed in 9.8% of patients, and in 60.0%
of them the amputation was performed at the level of the lower third of the forearm.
As for lower limb amputations, 90.2% of patients suffered them, of which 69.0% had
amputations below the knee joint [210].

Injuries caused by modern firearms during a full-scale war are characterized by
specific features, namely significant tissue damage along the wound channel and a high
incidence of multiple and combined injuries. According to a study by scientists, in the
first days of the large-scale invasion of Ukraine, the most common types of injuries
were injuries to the limbs and pelvic bones (43.7%), chest (20.5%), head and neck
(17.9%), and abdomen and pelvis (12.6%). Multiple injuries were observed in 39.3%
of cases [214, 217, 227].

According to the analysis of the structure and mechanism of combat trauma by
scientists around the world during the US military operations in Irag and Afghanistan,
the most common injuries were lower limb injuries - 19.8%, open wounds - 18.8%,
chest and/or abdominal injuries - 17.7%, traumatic brain injuries - 14.2%, and burns -
7.4% [169].

According to D'Souza E.W. (2022), Belmont P.J. (2016), during the US military
conflict in Iraq and Afghanistan, lower extremity injuries accounted for 19.8%, open
wounds 18.8%, chest or abdominal injuries 17.7%, traumatic brain injury 14.2%, and
burns 7.4%. Injuries caused by combat-related injuries accounted for 81.0%, including
73.0% of musculoskeletal injuries; 16.0% of orthopedic injuries from firearms; the
total percentage of deaths was 3.2% [162, 169].

According to DePalma RG. (2015), Agoston D.V. (2015), Zhu X (2024), it was
found that traumatic brain injury (hereinafter - TBI) associated with thermobaric
explosives (detonation of a salvo can affect up to 300 people) is a destructive weapon
and a cause of severe TBI (long-term and neuropsychological consequences) and a

high number of fatalities. During the military conflicts in Afghanistan and Iraq, 15.0%
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to 30.0% of injuries were diagnosed with TBI. In 80.0% of the injuries sustained during
the military conflict, explosives caused 5.0% of severe injuries, 10.0% of moderate
injuries, and the rest of the injuries were mild. Among the wounded, 60.0% to 80.0%
sustained seismic penetrating wounds to the head, limbs and torso. Components of
combat/psychological stress were noted in servicemen with mild TBI [158, 170, 209].

Research by Smith J. (2019), Meister M. (2023) found that in combat conditions,
11.0%-11.3% of servicemen were diagnosed with an open penetrating skull injury,
with CNS infection developing as a complication, requiring invasive neurosurgical
methods. Primary explosive injury causes a combination of mechanical/barotraumatic
changes that lead to the development of ischemic processes, cerebral edema, and the
creation of favorable conditions for the penetration of pathogenic microorganisms,
which is confirmed by the study. The study also revealed a high incidence of
complications, such as meningitis, encephalitis, and brain abscess. Treatment of such
conditions requires an integrated approach (craniotomy, wound debridement,
necrectomy, antibiotic therapy taking into account pathogen resistance and intensive
care) [184, 195].

A retrospective analysis by Garcia A. (1999-2019) of vascular injuries of the
extremities in military personnel during the conflict in Colombia showed that 63.0%
of gunshot wounds caused vascular injuries. In 10.0% of these cases, amputation was
necessary. The main causes of amputation were compartment syndrome (7.0%),
femoropopliteal injuries (2.6%), and associated fractures (3.2%) [172].

During the armed conflict in Gaza, UAV strikes were the leading cause of
amputations among explosive weapons victims, according to a study by Heszlein-
Lossius H. (2019, 2020). Specifically, 54.0% of amputations were caused by drone
strikes, while tank-related explosions accounted for 11.0% of amputation injuries.
Patients who sustained amputations as a result of UAV attacks required more surgical
interventions compared to those affected by other types of explosive weapons,
indicating the more severe nature of the injuries [177, 178].

Explosions of APMs often cause both full and partial amputations of limbs. The

shock wave generated by the explosion penetrates soft tissue, sending fragments of
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metal or plastic from the mine body to the lower extremities. This leads to significant
damage to blood vessels and nerve structures. According to the research of scientists
Trykhlib V. (2015), Sharrock A. (2019) and Vuoncino M. (2020), the majority of
vascular injuries to the lower extremities during hostilities are caused by explosive
mechanisms, which most often affect the vessels in the tibia. Such injuries significantly
complicate the possibility of preserving the limb in the long term compared to gunshot
wounds [196, 205, 219].

5.1.1.2 Analysis of wound features depending on the location of the person at

the time of the explosion from different types of weapons

The injuries caused by the explosion of an APM, according to Gordon W.
(2018), Guriev S. O. (2020), are divided into three main types, depending on the blast
effect and shrapnel formation. In cases of direct contact with an explosive device,
traumatic amputations or significant damage to anatomical structures that were in the
detonation zone are most often diagnosed. In addition, the risk of concomitant damage
to the contralateral lower limb, pelvic organs, perineum, and abdominal structures
increases. If the explosion of an APM occurs accidentally or the device is held in the
hands, the nature of the injuries is determined by the distance to the epicenter of
detonation. If an explosive device detonates directly in the hands of the victim, the
upper torso, face and upper extremities are most often injured. The severity of the
injuries also correlates with the presence of protective equipment, and anthropometric
parameters of the soldier, including body weight and length of the lower limbs. Studies
have shown that servicemen with longer lower limbs have a lower risk of traumatic
amputations, as the increased distance between the epicenter of the explosion and the
center of body mass contributes to a partial reduction in the force of the explosive
impact [173, 174].

The severity of injuries among servicemen depends on a number of factors,
including the force of the explosion, the distance from the detonation epicenter, as well

as the direction of the airwave and sound pulse, the area of the potential impact site,

87



MODERN WAYS OF DEVELOPING MEDICINE, BIOLOGY AND PSYCHOLOGY AS
METHODS OF PROTECTING HUMANS

and the number of servicemen in the epicenter. In the structure of injuries, 6.8% of
cases of ruptures of parenchymal organs, such as the spleen and liver, were found to
be caused by the blast wave. In addition, shrapnel wounds of the anterior abdominal
wall, as well as blunt and crush injuries were observed. Injuries to the abdomen and
chest were less common among military personnel compared to civilians, which can
be explained by the use of protective equipment, including bulletproof vests. Explosive
force parameters (explosive pressure, time duration, impulse, fragments and toxic
gaseous products: aerosols (dust, smoke) carbon dioxide, carbon monoxide, carbon
(soot)), and distance from the epicenter affect the severity of the injury. Soldiers who
are between the source of the explosion and the building suffer injuries that are two to
three times more severe than those of soldiers in the open. In real conditions, the blast
wave reflects from the ground surface, forming reflective waves that change its
parameters and configuration. When space is enclosed (building, vehicle), the blast
wave interacts with the surrounding structures and creates secondary reflections. They
are superimposed on the primary blast front and create a multicomponent wave

structure that enhances the damaging effect on the body [167, 192, 197].

5.1.1.3 Retrospective analysis of the effects of exposure to phosphorus
weapons in military personnel: pathogenesis of damages and clinical

manifestations

The use of white phosphorus (WP) as a munition dates back to the nineteenth
century, when Irish nationalists used it in the form of the so-called “Fenian fire”.
Historical data shows that the use of WP shells, like other types of weapons, leads to
severe traumatic consequences for both civilians and military personnel. According to
a study by Barillo D., Cancio L. (2004), chemical burns accounted for 2.1% of all
hospitalizations in the period 1969-1985 and 1986-2000. Over the 19 years of
observation, the average area of skin damage was 19.5%, while over the next 15 years
this figure decreased to 8.6%. At the same time, the mortality rate increased from 5.4%

to 13.8% in the comparable periods. The average length of hospitalization decreased
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from 90 to 15 days. In 146 cases analyzed, the chemical agent responsible for the
injuries was WP [163].

WP has several hazardous properties. It is a highly reactive substance that
spontaneously combusts on contact with air, forming toxic phosphorus oxides.
Interaction with strong alkalis leads to the release of phosphine, a poisonous gas that is
dangerous to humans. In addition, it actively reacts with oxidizing agents, halogens,
nitrites, sulfur, and metals, which can cause explosions and intense fires. WP can
spontaneously combust at room temperature in the form of particles, which increases
the risk of fires/burns. In certain cases, phosphorus munitions may contain radioactive
substances, which increases the potential threat of radiation contamination of the
environment.

The armed conflict in Ukraine has caused significant degradation of ecosystems,
leading to a deterioration in the sanitary and hygienic characteristics of water resources,
air and soil cover. Since the outbreak of full-scale hostilities, there has been an increase
in the level of environmental pollution by toxic substances, including chemical and
phosphorus weapons prohibited by the Geneva Convention. The use of such weapons
poses serious environmental threats with unpredictable consequences for the
environment and significantly increases risks to public health [211, 216, 229].

From February 2023 to September 2024, 4228 cases of the use of toxic chemicals
(chlorpicrin) by the enemy were recorded in Ukraine. During this period, 2,058
servicemen of the Armed Forces of Ukraine applied to medical institutions with
symptoms of chemical damage of varying severity caused by the use of chemical
warfare agents of irritant action (sternites and lacrimators). The most commonly used
chemical munitions were K-51 grenades containing chloropicrin (PS) and 2-
chlorobenzalmonononitrile (CS), RGR grenades with CS, and RG-VO grenades (862-
3-23) with chloroacetophenone (CN). The damage caused by these substances was
classified into three severity levels, and they affected the eyes, skin, and in some cases
respiratory and cardiac paralysis and death. The Armed Forces of the russian federation
(December 2023) for the first time used new gas grenades with chloroacetophenone as

an active component against the personnel of the Armed Forces of Ukraine. The toxic
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dose of this substance is 11 mg-min/l (high toxicity). To achieve a lethal effect, 70
drops of the chemical are sufficient, which poses a threat to the life of a serviceman
[220, 221].

The toxic effects of WP are combined, caused by local and systemic effects.
Upon contact with the skin, the substance penetrates deep tissues, causing chemical
burns, necrosis, and vascular damage, which may be accompanied by internal bleeding
and multiple organ failure. Inhalation of WP during combustion irritates the mucous
membranes of the respiratory tract, pulmonary edema, bronchospasm, and acute
respiratory distress syndrome (ARDS). Prolonged exposure to toxic aerosols can lead
to chronic respiratory damage and respiratory failure. During an explosion, WP
particles can penetrate open wounds, causing deep chemical burns that are difficult to
treat due to the prolonged burning of phosphorus, even in the absence of oxygen. The
absorption of phosphorus into the bloodstream leads to systemic poisoning, metabolic
acidosis, and damage to the liver, kidneys, heart muscle, and central nervous system.
Phosphorus munitions are actively used in combat situations, but their use leads to
severe physical injuries and post-traumatic psychological disorders.

According to a study by Brutyan S. (2021), conducted during the Nagorno-
Karabakh conflict of 2020, the average area of affected body parts due to exposure to
WP was 14.1%. The highest incidence of injuries was recorded in the head and neck
(79.3%), upper limbs and hands (90.2%), while the torso was affected in 26.8% of
cases and the lower limbs in 46.3%. Injuries to the visual organs, including the eyes
and eyelids, were observed in 20.7% of patients. Injuries to the upper respiratory tract
were detected in 30.5% of cases, damage to the external ear and ear canal in 50%, and
damage to the lung tissue in 15.9% of the victims. In addition to burn injuries, 37.9%
of patients had multiple shrapnel wounds. Among the victims with severe burns, 28.7%
required intensive care, of whom 10.3% died during the first week of hospitalization
[164].

Phosphorus munitions, in particular, WP, are known for their high effectiveness
in combat operations but also cause serious injuries, both traumatic and post-traumatic

psychological changes. WP (bomb explosion) causes burns to the soft tissues of the
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human body when in contact with burning material, as well as burns to the upper
respiratory tract through inhalation of smoke or gases released during combustion. A
study by Khurshid et al. (2022) found that contact with phosphorus shells led to a
variety of psychological injuries, including insomnia in the first days, fatigue and
stress, fear of noise; traumatic brain injuries, and head injuries [180, 229].

Xie W.G. (2008) found an average burn rate of 9.0% from the yellow phosphorus
explosion, with the average area of 11 B and I11-degree burns being 7.0%. The majority
of patients had symptoms and signs of phosphorus poisoning, 33.0% had liver
dysfunction, 18.5% had kidney damage, and 52.0% had electrolyte imbalance [207].

Scientist Lakota J. (2023) describes the pathophysiological explanation of
hypocalcemia: phosphoric acid (H3PO,) is the end product of the reaction of
phosphorus pentoxide P401 (empirical formula P,Os) with water (H,0). Calcium (or
magnesium) is used to “neutralize” the phosphoric acid. The end product - calcium
(magnesium) salts of phosphoric acid - are very poorly soluble in water. However, the
only source of calcium (magnesium) is “free” calcium (magnesium) in the blood
plasma of military personnel. That is, the drop in calcium ions reflects the amount of
this ion that was needed to neutralize phosphoric acid. Calcemia and phosphatemia in
the blood of military personnel reflect the “amount” of “burned” phosphorus [183].

Rapid development of hypocalcemia and hyperphosphatemia cause the
development of cardiac arrhythmias in patients with abnormalities after burns. The
abnormalities are manifested by prolongation of the QT interval, changes in the ST-T
wave, and progressive bradycardia. In addition, the scientist recorded early metabolic
changes due to the effect of WP on the patient's body [168].

Austin E.B. (2016) points out that absorbed phosphorus can cause intoxication
of many organs. In the central nervous system, intoxication manifestations include
psychosis, delirium, convulsions, or coma. Symptoms of gastrointestinal damage
include abdominal colic, melena, hepatomegaly, and jaundice. The urinary system also
has changes: proteinuria and acute tubular necrosis of the kidney. The cardiovascular

system also undergoes changes: ventricular extrasystole and myocarditis are present.
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The blood composition changes, as thrombocytopenia and hypoprothrombinemia are
observed [159].

5.1.1.4 Comprehensive meta-analysis of penetrating neck wounds in the

world and Ukraine during military conflicts

Penetrating wounds of the neck are a complex clinical problem due to the
presence of numerous vital anatomical structures in an area with limited soft tissue
protection. Despite their relatively low incidence, such injuries pose a significant risk,
as they can affect the airways, major vessels, gastrointestinal tract, and nervous system,
often in combination. Ensuring effective treatment of these injuries is challenging,
especially in pre-hospital settings with limited medical resources, as well as in remote
areas where access to proper medical care is limited. Surgical tactics for penetrating
neck injuries are based on a detailed assessment of the location and nature of the
injuries, the development of complications and the risk of mortality. The main goals of
treatment are to restore airway patency, ensure unimpeded enteral nutrition, and use
reliable methods of wound closure to prevent digestive tract failure and ensure the
stability of the laryngotracheal framework and aerostasis [227].

It was reported that the mechanism of penetrating neck injury was blast trauma
in 73.0% of patients and gunshot wounds in 27.0%. Cervical spine injuries, including
fractures and spinal cord injuries, were diagnosed in 22.0% of the victims. However,
the survival rate before hospitalization remained critically low and amounted to only
7.0%. Among those hospitalized, 2.0% died within the first 72 hours due to the severity
of their injuries. Only 1.8% of patients who reached the surgical facility alive were
diagnosed with an unstable cervical spine injury that required surgical stabilization, but
later died as a result of severe concomitant severe TBI [193].

Penetrating ballistic wounds of the neck are characterized by a high mortality
rate. The data obtained by Ramasamy A. (2009), Krausz A. (2015) indicate that the
probability of developing an unstable cervical spine injury in patients who survive such

injuries remains extremely low. In dangerous environments, such as terrorist attacks,
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military conflicts, or mass shooting incidents, the risk associated with delaying the
provision of necessary care due to the obligation to immobilize the cervical spine
outweighs the potential benefits of its use [181, 193].

Penetrating neck wounds during the military conflicts in Iraq and Afghanistan
ranged from 4.9% to 10.0% of all combat wounds, of which up to 41.0% were
accompanied by damage to the great vessels. The main causes of mortality in such
injuries were critical bleeding, respiratory tract damage, and spinal cord injury, which
accounted for 28.0% of deaths. The high risk of death is due to the anatomical
complexity of the neck, as well as difficulties in ensuring adequate airway patency.
The researcher Aljanoubi M. (2024) draws attention to the importance of rapid
restoration of airway patency in patients with penetrating neck wounds, especially in
associated cardiac arrest. The study emphasizes that the techniques (coniotyroidectomy
and tracheotomy) are vital to ensure ventilation and improve survival. It is also
Important to train medical personnel in emergency anterior airway access techniques
and to develop standardized allergy algorithms for providing care in combat [160].

The United States and the United Kingdom have demonstrated differences in
their approaches to surgical training and the organization of medical care in deployed
medical treatment facilities (MTFs) to support military operations in Irag and
Afghanistan.

The study by Breeze J. (2020) analyzed cases of traumatic facial injuries among
injured servicemen during combat operations in Iraq and Afghanistan. The purpose of
the study was to assess the frequency and types of injuries, as well as to compare
treatment methods in US and UK military medical facilities. The most prevalent
injuries were soft tissue injuries (64.0%), fractures of the facial skeleton (36.0%), inner
and middle ear injuries (28.0%), and other head and neck injuries (11.0%). Penetrating
wounds to the neck were mostly caused by 58.0% of explosive weapons and 36.0% by
firearms. The main types of injuries were 74.0% soft tissue damage, 25.0% damage to
the main vessels, of which 46.0% was to the carotid artery, and damage to the airways,
including 14.0% of the larynx and trachea [165].
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According to a study by Breeze J. (2020), neck injuries were recorded in 4.9%
of injured servicemen, of which the vast majority (83.0%) had penetrating injuries,
while the rest had blunt trauma. After taking into account fatalities on the battlefield,
the incidence of neck injuries increased to 10.0%. Patients with neck injuries who
underwent a specialized neck examination accounted for 32.0%; patients with damage
to the main vessels of the neck - 21.0%, patients who underwent procedures for ligation
or restoration of vessels - 41.0%. It was found that penetrating neck wounds were the
direct cause of death in 28.0% of cases where this factor was recorded [165].

A retrospective analysis of data for 2015-2019, conducted during the military
conflict in Syria, found that penetrating wounds were the leading mechanism of
traumatic neck injuries. The main sources of shrapnel wounds were explosions (83.0%)
and firearms (17.0%). Fractures of the bones of the facial skeleton were diagnosed in
32.0% of the victims, most often affecting the maxillary bone (28.4%), orbital bones
(22.0%) and teeth (18.5%) Primary reconstructive interventions were performed in
49.0% of cases, while secondary surgical interventions were performed in 8.0% [191,
204].

In a retrospective analysis conducted by Benov A. (2019), Tsur A.M. (2021), the
nature of injuries sustained by military personnel during hostilities in Syria and Israel
was investigated. One of the main goals was to identify the most common mechanisms
of injury and to evaluate the effective prehospital measures implemented by the Israeli
Defense Forces Medical Corps (IDF-MC). The results of the analysis showed that
54.0% were penetrating wounds to the neck and chest, with shrapnel accounting for
the majority of cases up to 68.0%. Prehospital rescue measures included intensive care
with the use of modern hemostatic support (fresh dried plasma up to 7.0% and
tranexamic acid 15.0%) and restoration of airway permeability [166, 201].

According to a 20-year retrospective analysis by Tsur N. (2020), neck injuries
are a significant cause of mortality and morbidity among Israeli soldiers during combat
operations. During the study period, it was recorded that 1.0% were isolated neck

injuries, while 94.0% of cases were injuries without neck damage. At the same time,
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42.0% of neck injuries were classified as urgent, requiring urgent medical and
diagnostic measures [202].

The most vital life-saving first aid measures were to restore airway patency and
stabilize hemodynamics. Extended airway intervention was performed in 12.0% of
patients with neck injuries, which is significantly higher than the corresponding rate in
the group of patients without neck injuries, which was 3.0% [161].

The analysis of gunshot wounds, MBT, as well as primary and secondary
mortality rates from penetrating neck injuries during the military conflict in Ukraine
became the basis for a strategic reassessment of approaches to medical care by the
German Armed Forces. The experience gained by Ukrainian surgeons has significantly
influenced the tactics of surgical treatment of combat injuries during military conflicts
due to the modernization of military weapons and changes in the nature of combat
injuries. The main causes of primary mortality in combat injuries were: TBI, and
massive bleeding from thoracoabdominal injuries. Secondary mortality was caused by:
torso and neck injuries, and burns caused by chemical and phosphorus weapons [206].

According to the study by Gybalo R.V. (2022), a 33-year-old serviceman who
sustained a gunshot wound during hostilities in the Kyiv region (Ukraine) is described
in a clinical case. The bullet passed through the left axillary region of the chest and the
left upper extremity. The physical examination revealed multiple wounds, including
entry and exit wounds in the chest and shoulder. An X-ray examination confirmed the
presence of a foreign body (metal fragment) in the projection of the first left rib, located
behind the left clavicle close to the left common carotid artery and internal jugular vein.
During surgery, a 25 mm retained bullet was found in the space between the common
carotid artery and the jugular vein [175].

This clinical case confirms that bullets or projectile fragments can remain
undiagnosed for a long time and be discovered by chance, even in the absence of
clinical symptoms, which is consistent with other studies. Gunshot wounds are often
characterized by an unpredictable trajectory, so CT or radiography is recommended for
all wounded to detect foreign bodies in a timely manner and prevent complications.

According to a study by Benov A. (2019), effective prehospital care in combat
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situations includes the application of tourniquets, the use of tranexamic acid to control
bleeding and ensure airway patency (endotracheal intubation, cricothyroidotomy). The
introduction of these methods is critical to improving tactical medicine in combat
conditions [166].

The study by Simpson C. (2021) conducted a systematic review of the literature
to assess current approaches that highlight the features of prehospital treatment of
penetrating neck wounds before transporting victims to the emergency department. The
results of the analysis are presented according to the “cABCD” principle (catastrophic
bleeding, airway, breathing, circulation), which helps to standardize patient assessment
and prehospital treatment, facilitating the application of care protocols for clinicians.
The main cause of complications and mortality in head and neck injuries is
uncontrolled/critical bleeding, most of which occurs in the prehospital stage of care.
Neck wounds belong to the category of injuries for which the use of
tourniquets/tourniquets is impossible. The traditional method of stopping bleeding is
to apply direct pressure to the wound. Recently, hemostatic dressings have been widely
used, which contain actinic substances that stimulate blood clotting and help stop
bleeding. According to the results of studies, the use of such dressings at the prehospital
stage allows achieving effective hemostasis in 67.0-100% of cases, with an average
success rate of 90.5% [198].

Hemostatic dressings, such as QuickClot® Combat Gauze™ (predominantly
used in the U.S. military) and Celox™ (widely used in the United Kingdom), have
demonstrated a significant advantage over standard gauze in terms of bleeding control.
Studies confirm that these products provide bleeding control in more than 88.0% of
cases, with no side effects reported. In cases of penetrating neck wounds, the practical
use of hemostatic dressings involves careful tamping of the wound channel to
maximize hemostasis.

The key components of prehospital care are the use of tranexamic acid and
lyophilized plasma. Tranexamic acid, administered to servicemen at high risk of
bleeding, helped reduce the volume of blood loss and minimized the need for further

resuscitation. Lyophilized plasma, which was used as the main means for rapid
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correction of hemodynamic disorders, effectively restored circulating blood volume,
prevented the development of hypotension, and improved the survival chances of

servicemen with critical combat injuries [176, 188, 227].

5.1.1.5 Meta-analysis of the etiopathogenesis and prevention of infectious

complications in injuries with different types of weapons

The most common injury on the battlefield is limb trauma, often accompanied
by infection. Amputations, open fractures, or deep open wounds were observed in
16.0% of wounded soldiers. At the same time, in 47.0% of cases, soft tissue injuries of
the extremities were complicated by infection, which required timely surgical
intervention and antibiotic therapy to prevent complications [190].

According to Stewart L. (2019), Tribble D.R. (2019), the analysis of the structure
of traumatic injuries sustained as a result of combat operations in Irag and Afghanistan
(2009-2012) was as follows: 31.0% of servicemen had one amputation, 36.0% had
open fractures, and 33.0% had open soft tissue wounds. During the initial
hospitalization, 34.0% of U.S. servicemen and women were diagnosed with infectious
skin and soft tissue infections. At the same time, 38.0% of patients receiving primary
care developed a new infection [199, 203].

During the war conflicts in Irag and Afghanistan, according to Mende K. (2022),
there was an increase in the number of servicemen with polymicrobial wounds and
infectious complications associated with combat trauma. In order to improve treatment,
a large number of studies have been conducted to investigate the etiology of wound
infections. Gram-negative bacteria were detected in 12.0% of the victims, while in
61.0% the microflora was polymicrobial, including both Gram-negative and Gram-
positive bacteria (E. Coli, Enterococcus spp.), and yeast [185].

According to Heitkamp R. (2018), severe combat wounds of the extremities
accounted for 91.0%, with one to three polymicrobial infections detected in the
majority of servicemen, and 60.0% had three or more. The most frequent Enterococcus

spp was localized in the thigh area. The dominant species among the representatives of
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this genus was Enterococcus faecium, isolated in 66.0% of group infections and 74.0%
of polymicrobial infections. Frequent colonizing microbes in Enterococcus-associated
polymicrobial wound infections in 64.0% of cases were pathogens of the ESKAPE
group - highly antibiotic-resistant microorganisms, the presence of which complicates
the course of the infectious process and the choice of effective antimicrobial therapy.
The most common pathogens that were sown in combat wounds were: Enterococcus
faecium - a pathogen that causes severe urinary tract infections, sepsis and endocarditis,
Staphylococcus aureus - which causes a wide range of infections (pneumonia,
osteomyelitis), Klebsiella pneumoniae - an enterobacterium is a common cause of
pneumonia, sepsis, and urinary tract infections, Acinetobacter baumannii is a pathogen
associated with wound infections, sepsis, and pneumonia, Pseudomonas aeruginosa
causes respiratory tract and skin infections, Enterobacter spp. - causes infections of the
gastrointestinal tract and urinary system. In 35.0% of cases, fungi were detected, which
further complicated the course of the wound process [179].

The study by McDonald J. (2022) investigated the effects of combat injuries and
related infections in the TIDOS (Traumatic Infectious Diseases in Trauma) program.
Among the participants, 91.0% received medical care through the VA health care
system, but only 47.0% of patients agreed to follow-up. New infections were diagnosed
in 38.0% of patients after discharge from the hospital. As a result of cooperation with
the U.S. Department of Defense, it was found that 71.0% of infections were detected
through military medical records. Among patients with genitourinary trauma, sexual
dysfunction was observed in 36.0%, urinary tract infections in 21.0%, urinary retention
or incontinence in 14.0%, and urethral stricture in 8.0%. Further research includes
estimating the incidence of osteomyelitis among servicemen and women with
amputations and open fractures, the impact of injuries on mental/mental health and
social factors, and an analysis of the economic costs and accessibility of medical care
for infectious complications [186].

The study by Rodriguez R.C. (2022) analyzed an outbreak of invasive fungal
wound infections that occurred among military personnel with blast injuries during an

operation in Afghanistan. Among the wounded who were hospitalized in medical
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facilities, 13.0% met the criteria for IFI, and 8.0% had a high degree of probability of
infection [194].

A study conducted by Murray C. K. (2008) included an analysis of wounded
military personnel with colonization and infection (multidrug-resistant). During
hospitalization, 12.0% of patients had colonization with multidrug-resistant gram-
negative bacteria. Among combat casualties who were hospitalized, 27.0% were
diagnosed with multidrug-resistant gram-negative bacterial infections. The analysis of
combat-related wounds showed that 61.0% of confirmed limb infections were
polymicrobial in nature (a combination of gram-negative and gram-positive bacteria,
yeast, fungi and anaerobic microorganisms). During clinical examinations, Escherichia
coli was most often identified as the causative agent of colonization with multidrug-
resistant strains, namely those that produce extended-spectrum p-lactamases.
Enterococcus spp. were detected in (53.0%) of wound infections, which were often
associated with severe injuries and amputations. The role of biofilms in the wound
healing process was also assessed, and it was found that their formation increases the
risk of recurrent bacterial seeding (97.0% vs. 59.0% in cases without recurrence). Data
on the microbial threats associated with combat wound infections contribute to the
improvement of treatment and prevention of infectious complications in military
personnel [187].

According to Stepanskyi D. (2024), and Franke A. (2024), the risk of infectious
complications in servicemen with combat injuries increases due to long-term
evacuation, overcrowding in hospitals, and limited resources for infection control.
Prolonged transportation of patients contributes to colonization with multidrug-
resistant bacteria, which complicates treatment and worsens prognosis. A study
conducted in Dnipro, Ukraine showed a high level of multidrug resistance among
isolated pathogens from combat wounds, which complicates the selection of antibiotic
therapy. An analysis of patients evacuated to European clinics revealed a high
frequency of polymicrobial infections, including gram-positive and gram-negative
bacteria and fungi. This emphasizes the importance of improving infection control

strategies and antibiotic therapy [171, 200].
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The data of Kryshevskyi Y. (2020) and Khomenko I. (2018), obtained in the
periods of 2014-2018 ATO and 2018-2020 JFO, showed that the frequency of purulent-
septic complications of gunshot wounds among servicemen was 50.0%-75.0%. The
microbiological analysis of these complications indicates the prevalence of
microorganisms with a high level of resistance to antibacterial agents, which
significantly complicates the choice of therapy. The persistence of resistant
microorganisms contributed to a prolonged course of the infectious process, which led
to prolonged wound healing and increased hospitalization. The results emphasize the
need to improve antibiotic therapy, strengthen effective infection control measures, and
develop effective strategies for the prevention of infectious complications in medicine
[215, 224].

During the 2014 ATO/JFO in Ukraine, a study conducted by Kovalchuk V.
(2017) among military personnel found that 87.7% of microbiological cultures had a
single microorganism, while 12.3% had polymicrobial infections. Among all isolated
microorganisms, 65.0% were gram-negative rods, 22.2% were gram-positive cocci,
and 12.8% were gram-positive bacilli. The most common microbial mixture was
Acinetobacter baumannii with Enterobacteriaceae or other non-enzymatic gram-
negative bacilli together with Enterococcus spp. In the first week after the injury, gram-
positive microbes with low pathogenicity predominated, but in the process of wound
healing, an increase in gram-negative bacilli (Acinetobacter) was observed, indicating
a dynamic change and the need to adapt approaches to antibiotic therapy [182].

The research of Fomin O. (2023) shows that bacterial contamination of combat
wounds has characteristic patterns of change depending on the different stages of
treatment. Primary wound contamination occurs due to microorganisms of soil origin
(Bacillus spp., non-spore-forming anaerobes) and gram-positive aerobes, which are
usually not the main causative agents of purulent-septic complications. However,
untimely provision of medical care, as well as the multi-stage evacuation of servicemen
through various medical facilities, increase the risk of secondary infection with
hospital-acquired strains of bacteria with multiple antibiotic resistance. The

microbiological analysis of gunshot and mine-blast wounds of servicemen conducted
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as part of this study confirms the prevalence of gram-negative bacteria in combat

wounds, which has a high risk of nosocomial infections [222].

5.1.2. Scientific rationale and description of the research work

We analyzed the medical records of servicemen for the period 2023-2024
(n=100), taking into account the following criteria: age, nature of injuries depending
on the type of weapon, localization of injuries, complications, and the duration of the
rehabilitation period.

According to the study, among the servicemen, 43.0% were under the age of 30,

41.0% were aged 30-40, while 16.0% were aged 40-50, and the sample included only

! Hup to 30 years

@ 30-40 years

men (Fig. 1).

@ 40-50 years

Fig. 1 Age distribution among military personnel, %.

According to the results of the study, in a full-scale war in Ukraine, explosive
weapons dominate, which significantly affects the nature and severity of injuries. It has
been established that the main cause of MBT is artillery shells, which account for
45.0% of the total number of injuries among military personnel. At the same time, the
study showed a significant increase in the impact of modern high-precision weapons,
in particular FPV drones, which caused 36.0% of combat injuries, indicating a trend
toward the use of remotely controlled weapons in combat operations in a full-scale war.
The remaining 19.0% of injuries were caused by APMs, which indicates a high threat

in the combat zone (Fig. 2)
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HEFPV drone

45%
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Fig. 2 The percentage of different types of weapons during the full-scale war in

Ukraine, %.

A subsequent analysis of the structure of combat injuries among servicemen
sustained as a result of the use of various types of weapons revealed that the most
common types of injuries were lower limb amputations - 43.0% of cases. Amputations
of the upper limb were observed in 18.0%, and combined amputations of the upper
limb and both lower limbs - in 1.0% of servicemen. In addition, thoracic (10.0%),
abdominal (18.0%) and thoraco-abdominal (10.0%) wounds are important types,

indicating high kinetic energy causing combined injuries (Fig. 3).

/]_‘ Amputations of the lower
‘ limb
| I.- 0 u Amputations of the upper
‘ limb
T = Amputations of the upper
| ‘ limb and both lower limbs
'“‘ B Thoracic injuries
‘*| = Abdominal injuries
* H
' B Thoraco-abdominal
T T T T wounds

0 10 20 30 40 50

Fig. 3 Share of different types of injuries during the full-scale russo-Ukrainian war,
%.
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A microbiological analysis was conducted to identify the microbial spectrum of
pathogens associated with combat wounds. According to the data obtained, the
dominant pathogen of gunshot wounds was Acinetobacter spp. (36.0%), which is
characterized by a high level of antibiotic resistance and pronounced adhesive
properties, 21.0% - Klebsiella pneumoniae. This is a conditionally pathogenic
bacterium that demonstrates resistance to fB-lactam antibiotics and other groups of
antimicrobial agents. Pseudomonas aeruginosa (15.0%) and Escherichia coli (9.0%)
were also detected, characterized by the ability to biofilm formation and resistance to
standard antibiotic therapy. Less common, but clinically significant, were
Enterococcus spp. (6.0%), Enterobacter spp. (6.0%) and Proteus mirabilis (5.0%). The
frequency of detection of gram-positive microorganisms (Staphylococcus spp.,
Achromobacter spp.) was low - 1.0% (Fig. 4).

11

\._\ 6 \ ] [1Acinetobacter spp.
6 Klebsiella pneumoni
36 Pseudomonas aeruginosa

Escherichia coli

Enterococcus spp
15 Enterobacter spp.
Proteus mir

21 Achromobacter spp

Fig. 4 Share of the microbial spectrum of pathogens in combat injuries of

servicemen, %.

The results of the analysis of the rehabilitation period for injured servicemen
with combat injuries demonstrated variability in the duration of the recovery period,
depending on the severity and nature of combat injuries. In 41.0%, recovery lasted 1
month, indicating the effectiveness of early treatment and rehabilitation measures. In
48.0% of patients, the rehabilitation period was 1.5 months, which indicates the
complexity of combat injuries and the need for comprehensive medical and
rehabilitation support (physiotherapy, prosthetics, adaptation measures). Only 11.0%
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of servicemen had a period of more than 2 months, due to severe combined injuries,
development of infectious complications, reconstructive surgery, and the need for

intensive treatment (Fig. 5).

¥ 1 month
M 1.5 month

* H 2 month

¢ 41
R S R —
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Fig.5 Distribution of Rehabilitation Periods for Injured Servicemen with Combat

Injuries, %

Our findings emphasize the importance of an individualized and
multidisciplinary approach to rehabilitation based on timely medical intervention, the
use of modern rehabilitation programs, comprehensive physical rehabilitation, and the
need for psychological support and social adaptation of servicemen and women after
severe combat injuries. Successful rehabilitation requires not only restoration of
physical functions but also a comprehensive approach to the psychological/mental state
of patients, which will facilitate their full integration into society and improve their

quality of life.
5.1.3. Preventive measures
Comprehensive prevention of combat injuries and their infectious
complications is a complex and multilevel process that includes measures to prevent

serious injuries, timely medical intervention and effective rehabilitation of military

personnel.
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We propose the following measures:

1. Individual protection of military personnel: The use of modern body armor,
ballistic helmets or special protective clothing, safety goggles, which reduces the risk
of fatal and serious injuries.

2. Personnel training (tactical medicine): training military personnel in tactical
medicine skills (self- and mutual aid) in accordance with international standards of
TCCC (Tactical Combat Casualty Care), providing individual first aid Kits, organizing
evacuation corridors with priority for seriously injured to medical facilities.

3. Antibiotic prophylaxis and prevention of infectious complications: use of
antibiotics according to the microbial spectrum, use of broad-spectrum antibiotics at
the pre-hospital stage with subsequent readjustment, antiseptic wound treatment to
minimize the risk of infectious complications.

4. Upgrade of the rehabilitation system: introduction of rehabilitation programs
with an emphasis on a multidisciplinary, integrated approach, provision of
psychological support and social adaptation of servicemen, creation of state programs

to support war veterans.

CONCLUSIONS
1. Our meta-analysis revealed that the full-scale war in Ukraine, due to the

modernization of military weapons and the changing nature of combat injuries, is
accompanied by a high incidence of IEDs, which are the main cause of combat injuries,
of which combined injuries were most often observed in 47.8% of victims, multiple
injuries in 36.1%, and isolated injuries in 16.1% of cases.

2. The analysis of the localization of combat injuries in Ukraine demonstrated that
the dominant injuries were limb injuries, which ranged from 43.7 to 62.6% of the total
number of injuries, including 36.9% of lower limbs and 25.7% of upper limbs; 84.3%
had one limb amputated, 13.7% had two limbs amputated, and 2.0% had three limbs
amputated.
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3. Penetrating neck injuries were blast injuries in 73.0% of patients and gunshot
wounds in 27.0%, and the survival rate to hospitalization remains critically low at about
7.0%.

4. The assessment of the microbiological profile of combat wounds found that the
frequency of purulent-septic complications of gunshot wounds among military
personnel was 50.0%-75.0% with a predominance of gram-negative flora with high
antibiotic resistance, complicating treatment tactics and requiring careful modern
selection of antibiotics.

5. According to the results of our study, the main cause of MBT is artillery shells,
which account for 45.0% of the total number of injuries among servicemen, 36.0% -
FPV drones, 19.0% - APMs. The most common types of injuries are lower limb
amputations (43.0%), upper limb amputations were observed in 18.0%, combined
amputations of the upper limb and both lower limbs in 1.0% of servicemen; the
dominant pathogen of gunshot wounds was Acinetobacter spp. (36.0%), Klebsiella
pneumoniae (21.0%), Pseudomonas aeruginosa (15.0%) and Escherichia coli (9.0%),
Enterococcus spp. (6.0%), Enterobacter spp. (6.0%) and Proteus mirabilis (5.0%).

6. Rehabilitation of servicemen after combat injuries is a complex multicomponent
process that includes medical, physical, psychological and social adaptation. In 41.0%
of patients, recovery lasted 1 month, in 48.0% of patients the rehabilitation period was
1.5 months, and in 11.0% it lasted more than 2 months, depending on the severity of
the injury.

7.1t is suggested to implement an integrated, multidisciplinary approach to
rehabilitation, which will significantly improve the psychofunctional, psychosomatic,
psychological functions of the body, and contribute to improving the quality of life and

social adaptation of military personnel.
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SECTION 6. ONCOLOGY

DOI: 10.46299/1SG.2025.MONO.MED.1.6.1

6.1 Prevalence dependence of malignant tumors in the population on air pollution
levels

Air pollution in industrial regions of Ukraine poses a serious threat to the
environment and public health, as numerous epidemiological studies have revealed a
link between air pollution and a wide range of adverse effects on public health. Also,
dust emissions significantly worsen the ecological state of the environment, cause
premature failure of industrial equipment and housing and communal services [232-
239]. Of particular interest, from the point of view of sanitary and epidemiological
well-being of the population, are the health risks associated with fine particles with a
diameter of less than 10 and 2.5 microns, as they are able to penetrate deep into the
lungs, however, particles with a diameter of less than 2.5 microns can even enter the
bloodstream, which primarily leads to diseases of the cardiovascular and respiratory
systems [240-248], and also causes damage to other organs. Various social groups such
as the elderly, pregnant women, children and people with asthma may have more
serious health consequences from exposure to polluted ambient air. The main source
of ambient air pollution is the combustion of fuels in various sectors of the economy,
including transport, energy, industry, construction, utilities [249-256] and
agriculture [257-261], as well as in everyday life.

The World Health Organization (WHO) has established that 3.7 million new
cases of cancer are detected in European countries annually. Malignant neoplasms are
the second largest cause of death in Europe, causing almost 2 million deaths annually.
Oncodermatological pathology occupies a significant place in the structure of cancer
incidence in the population and is often characterized by an aggressive and
unpredictable course. Among its individual forms, melanoma is particularly
aggressive, accounting for 3-5% of all primary skin cancers. Its specific weight in the
mortality structure from all oncodermatological diseases reaches 80% of deaths. At the

same time, the incidence of malignant skin neoplasms depends to some extent on air
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quality.

According to the Resolution of the Cabinet of Ministers of Ukraine No. 303, a
revision of the standards for the content of pollutants in atmospheric air is provided for
due to changes in national legislation and the legislation of the European Union
regarding the limitation of the content of pollutants in exhaust gases and the influence
of physical factors of mobile sources of atmospheric air pollution. According to the
classification of the International Agency for Research on Cancer, benzo[a]pyrene is
considered a compound that is definitely carcinogenic to humans. The presence of this
substance in atmospheric air is considered by experts as one of the key indicators of
the aerogenic carcinogenic load on humans.

One of the most dangerous of the entire range of atmospheric air pollutants is
fine dust with a particle diameter of up to 10 microns. Such dust is solid particles that
can remain suspended in the air for a long time, are not effectively captured by existing
purification devices and spread in the air over considerable distances.

In accordance with WHO recommendations, threshold exposure limits have
been established in EU countries for fine dust with a diameter of less than 10 microns.
For the average daily concentration, the threshold level of 50 pg/m® must not be
exceeded more than 35 times during the year, the average annual concentration should
not exceed the level of 40 ug/m3. However, in the countries of Eastern Europe, the
Caucasus and Central Asia, monitoring of suspended particles with a diameter of less
than 10 microns is very limited: only a small number of monitoring stations are
available in Belarus and Uzbekistan (Tashkent, Nukus), and in Ukraine, there are none
at all.

The atmospheric air of settlements contains large amounts of fine dust,
consisting of soot, cement crumb and other fine particles, which have an irritating,
fibrogenic, allergenic and toxic effect on the human body. The nature of the impact
depends on the physicochemical properties of dust particles, such as shape, solubility,
degree of hardness, chemical composition. The chemical activity of dust in relation to
the human body is determined by its specific surface area.

Toxic fine dust emissions under the influence of sunlight and ozone can form
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new, even more toxic compounds in the atmosphere. At the same time, atmospheric
turbulence and wind do not always have time to remove dust emissions from the air
basin of enterprises, which are increasing due to the intensification of production.

In the article [262], an improved mathematical model of pollutant concentrations
in the leachate of municipal solid waste (MSW) landfills was proposed, and in the work
[263], the mathematical model of specific energy consumption for cleaning MSW
landfill soils from heavy metal contamination was improved. In the materials of the
work [264], a regression hyperbolic dependence of the concentration of
benzo[a]pyrene in MSW landfill soils on the measurement depth was determined, with
the help of which it was determined that the dangerous depth of chemical
contamination of MSW landfill soils with benzo[a]pyrene is 152 mm. In the materials
of the article [265], a regression dependence of the concentration of petroleum products
in soils on the distance to the MSW landfill was proposed, which made it possible to
determine that the safe distance for MSW landfills from agricultural lands in terms of
the level of chemical contamination of soils with petroleum products is 66 m. In [266],
a regression dependence of the concentration of lead in soils on the distance to the
MSW landfill was determined, with the help of which it was determined that the
distance from the MSW landfill at which soil contamination with lead does not exceed
the background level (the boundary of the weak pollution zone) is 526 m. The scheme
of the meter for the concentration of explosive gases in the air was proposed in the
scientific paper [267].

The materials of the scientific article [268] are devoted to the determination of
regression power dependences of the prevalence of diseases of different classes in the
adult population of settlements adjacent to the MSW disposal site on the distance to
the landfill, which are used to determine the safe distance for the placement of MSW
landfills from settlements according to the prevalence of diseases of the circulatory
system and respiratory pathologies.

The author of the article [269] proposed a methodology for engineering
calculations that can be used during a practical lesson “Study of environmental

pollution by municipal solid waste and calculation of parameters of machines and
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equipment to minimize the negative impact on it” in the discipline of life safety, which
will contribute to the deepening of knowledge on environmental protection issues of
future specialists.

The results of modeling the specific energy consumption of cleaning soils of
municipal solid waste landfills from heavy metal contamination are given in the article
[270], and the determination of energy consumption for cleaning soils around
municipal solid waste landfills from heavy metal contamination is published in the
work [271].

The dependence of the level of bacteriological soil contamination on the distance
to the municipal solid waste landfill is determined in the article [272].

Table 1 shows the incidence rates of malignant skin neoplasms in the city of
Kyiv in different years, determined in [273], depending on the mass of pollutant

emissions into the atmospheric air [274].

Table 1

Population indicators of malignant skin neoplasms in Kyiv depending on the mass of

pollutant emissions into the atmospheric air [273, 274]

Year 2010 | 2012 | 2013 | 2014 | 2015 | 2016

Mass of pollutant emissions into the atmosphere, 2971 | 2752 | 2779 | 2653 | 2545 | 259.2
thousand tons

Prevalence of malignant skin neoplasms per 100

) 45.4 51 56 519 | 509 | 49.2
thousand population

Table 2 shows the incidence rates of respiratory cancer in the population of Kyiv
for different concentrations of benzoapyrene in ambient air [275].

The regression data were carried out on the basis of linearization
transformations, which allow reducing the nonlinear dependence to a linear one. The
coefficients of the regression equations were determined by the least squares method
using the developed computer program "RegAnaliz", which is protected by a certificate
of copyright registration for the work [276], and is described in detail in the works
[277, 278].
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Table 2

Incidence rates of respiratory cancer in the population of Kyiv for different

concentrations of benzo[a]pyrene in ambient air [275]

Concentration of benzo[a]pyrene CxHi2 in

atmospheric air, ng/m? 1.99 2.65 2.82 3.00 3.09 3.18

Prevalence of respiratory cancer per 100

; 24.5 28.5 34.4 26.5 26.2 35.7
thousand population

Concentration of benzo[a]pyrene CxHi2 in

atmospheric air, ng/m? 3.57 3.79 3.97 4.10 4.81

Prevalence of respiratory cancer per 100

thousand population 30.8 31.6 31.8 37.7 38.1

The computer program "RegAnaliz" allows for regression analysis of the results
of single-factor experiments and other pairwise dependencies with the selection of the
best type of function from the 16 most common options according to the criterion of
the maximum correlation coefficient with saving the results in MS Excel and Bitmap
format.

The results of the regression analysis are given in Table. 3, where the cells with
the maximum value of the correlation coefficient R are marked in gray.

Therefore, according to the results of the regression analysis based on the data
in Tables 1 and 2, the following regression dependencies were finally accepted as the
most adequate [279, 280]:

1

P, .. = cases per 100 thousand people]: 1
MN0.03719-6.696-10" m,,,. [ P people] (1)

Cep

P, = cases per 100 thousand people], 2
K€ 0.04961+0.01694C,, [ P people] ()

where Pusy — the prevalence of the population's incidence of malignant skin
neoplasms, cases per 100 thousand people;

mpe — annual mass of pollutant emissions into the atmospheric air in Kyiv,
thousand tons;

Prc — prevalence of respiratory cancer in the population, cases per 100 thousand
people;
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Cgp — concentration of benzo[a]pyrene CxH12 in atmospheric air, ng/m?®.

Table 3

Results of regression analysis of the dependence of the prevalence of malignant

neoplasms in the population on the levels of atmospheric air pollution

Correlation coefficient R
No. Type of regression
Pwmsn = f(Mpe) Prc = f(Cgp)
1 y =a+bx 0.87954 0.73041
2 y=1/(a+bx) 0.90099 0.73504
3 y=a+b/x 0.87396 0.70527
4 y=x/(a+bx) 0.35951 0.78037
5 y = ab* 0.89097 0.73327
6 y = ae 0.89097 0.73327
7 y=a-10™ 0.89097 0.73327
8 y=1/(a+be¥) 0.80173 0.71440
9 y = ax® 0.88952 0.73349
10 y=a+blgx 0.87710 0.72412
11 y=a+blnx 0.87710 0.72412
12 y=a/l(b+Xx) 0.90098 0.73504
13 y=ax/(b+Xx) 0.89927 0.73572
14 y = aeb/x 0.88732 0.72088
15 y=a-10°/x 0.88732 0.72088
16 y=a+bx" 0.88122 0.72544

Figure 1 shows the actual and theoretical graphical dependences of the
prevalence of malignant neoplasms in the population on the levels of atmospheric air
pollution.

Comparison of actual and theoretical data showed that the theoretical prevalence
of malignant neoplasms in the population, calculated using the obtained regression
equations (1, 2), do not significantly differ from the data given in the works [273-275],
which confirms the previously determined sufficient accuracy of the obtained
dependencies.

Thus, regression dependencies of the prevalence of malignant neoplasms in the
population on the levels of atmospheric air pollution for the following diseases were
determined: malignant neoplasms of the skin and respiratory cancer, which can be used

to predict the indicators of such morbidity.
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SECTION 7. ORGANIZATION OF PHARMACEUTICAL BUSINESS

DOI: 10.46299/1SG.2025.MONO.MED.1.7.1

7.1 Infusion solutions, their classification and application in medicine, analysis of
the pharmaceutical market of Ukraine

Infusion therapy (from Latin infusio — infusion, injection; Greek Ogpamera —
treatment) involves the intravenous administration of infusion solutions to a patient to
restore the deficit of circulating blood volume, correct water-electrolyte and acid-base
balance, and deliver medications that cannot be administered orally or require a strictly
parenteral route. Modern infusion therapy is a branch of medical science focused on
managing bodily functions through targeted influence on the morphological
composition and physiological properties of blood. Today, infusion therapy has
become one of the key methods for successfully treating many internal diseases and
continues to evolve and improve. For example, infusion therapy is indispensable in
treating massive blood loss, dehydration, and shock. Another application includes
antibacterial, antiviral, and antitumor chemotherapy, where antibacterial, antiviral, or
cytostatic drugs are administered via infusion.

For infusion therapy, infusion solutions are used—one of the most complex
groups of parenteral drugs. These include so-called physiological solutions, which
contain dissolved substances that help maintain the viability of cells and organs without
causing significant physiological imbalances in the body. Solutions that closely
resemble the composition of human blood plasma are called plasma-substituting fluids.
In various pathological conditions accompanied by blood loss, shock, or disturbances
in the body's water-electrolyte and acid-base balance, the administration of large
volumes of infusion solutions into the bloodstream becomes necessary. [281]

The main stages of industrial production of isotonic solutions include:
preparation for production; preparation of raw materials and water for injection;
preparation of packaging materials and labels; solution preparation and filtration;
filling and sealing; packaging and labeling of the finished product. [282]
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In the production of all injectable drug forms, it is crucial to adhere to the
following requirements:

o strict aseptic conditions during the manufacturing process.

o high-quality, pyrogen-free active pharmaceutical ingredients and solvents.

. the resulting injection solutions must be of high quality and free from
mechanical impurities.

o sterility of the final product.

o isotonicity of the prepared solutions.

o stability of the drug forms during manufacturing (sterilization) and
storage.

According to the State Pharmacopoeia of Ukraine (Supplement 2) [283],
parenteral drugs are classified into six groups:

a) injectable drugs

b) intravenous infusion drugs

c) concentrates for injectable or intravenous infusion drugs

d) powders for injectable or intravenous infusion drugs

e) injectable implants

f) gels for injection

In medical practice, a wide variety of infusion solutions are used. Depending on
their function in the body, these solutions are classified into six groups according to
the works of .M. Mokeev (1998) [284]:

1. Hemodynamic or Anti-Shock Agents. Designed for the treatment of shock of
various origins and the restoration of hemodynamic disturbances. This group includes
Poliglyukin, Reopoliglyukin, Gelatinol, Reogluman, and others.

2. Detoxification Solutions. Used for treating conditions accompanied by
intoxication, such as infectious diseases, severe burns, renal and hepatic failure, and
poisoning by toxic substances. These solutions are designed to bind toxins and
facilitate their rapid elimination from the body. Examples include

Polyvinylpyrrolidone, Polyvinyl Alcohol, Hemodez, Polidez, and others.
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3. Regulators of Water-Salt Balance and Acid-Base Equilibrium. These
solutions help correct blood composition in cases of dehydration caused by diarrhea,
cerebral edema, toxicosis, etc. Examples include 0.9% and 10% sodium chloride
injection solutions, Ringer’s solution, Ringer-Locke’s solution, Petrov’s fluid, and
others.

4. Parenteral Nutrition Solutions. These solutions provide the body with energy
reserves and essential nutrients, especially after surgical interventions or in comatose
patients. This group includes 40% glucose solution, casein hydrolysate, Aminopeptide,
Aminokrovin,  Fibrinosol,  Lipostabil,  Lepidin, Lipofundin, Intralipid,
Aminophosphatid, and others.

5. Oxygen-Carrying Solutions. Designed to restore the blood’s respiratory
function. These include perfluorocarbon compounds. This group of infusion solutions
is still under research and development.

6. Complex or Multifunctional Solutions — These solutions have a broad
spectrum of action and can combine several of the previously mentioned functions. In
addition to the general requirements for injectable solutions (pyrogen-free, sterile,
stable, and free of mechanical impurities), plasma-substituting solutions must also
meet specific criteria. Many infusion solutions must be isotonic, isoionic, and isohydric
to maintain physiological balance. Their viscosity should match that of blood plasma.
Isotonic solutions have an osmotic pressure equal to that of body fluids, such as tears,
lymph, and cerebrospinal fluid. Solutions with lower osmotic pressure are called
hypotonic, while those with higher osmotic pressure are hypertonic.

In Ukraine, a modern classification of infusion therapy drugs was presented by
Yu.l. Feshchenko and M.l. Humeniuk (2010). This classification maintains the
functionality of I.M. Mokeev’s system while encompassing the main agents used in
infusion therapy. According to this classification, infusion drugs are divided into the
following groups:

1. Anti-Shock Agents (restore circulating blood volume)

1.1. Hydroxyethyl Starch (HES) Preparations:

1.1.1. Hetastarch Solutions: Plasmasteril, Stabisol
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1.1.2. Pentastarch Solutions: Hecodes, Refortan, Haes-Steril

1.1.3. Tetrastarch Solutions: VVoluven, Volecam

1.2. Dextrans: Poliglyukin, Reopoliglyukin, Tenziton
1.3. Polyatomic alcohol-based preparations: Sorbilact, Reosorbilact, Xylate, Gluxyl,
Lactoxyl, Lactosol

1.4. Gelatin derivatives: Gelatinol, Gelofusine, VVolutenz
1.5. Other solutions: Ringer’s solution, Neogemodez, lonosteril, Albumin, Perftoran,
Polioxydin

2. Agents for acid-base balance correction
2.1. Sodium Lactate Preparations: Sorbilact, Reosorbilact, Lactoxyl, Lactosol, Ringer-
lactate solution

2.2. Bicarbonates: Sodium bicarbonate

2.3. L-Arginine: Tivortin

2.4. Buffer solutions: Trisamine, Soda-buffer

2.5. Sodium acetate preparations: Xylate, Gluxyl

2.6. Other solutions: Mafusol, Reamberin

3. Agents for restoring blood rheological properties
3.1. Polyatomic alcohol-based preparations: Sorbilact, Reosorbilact, Xylate, Lactoxyl

3.2. Dextrans: Reopoliglyukin

4. Agents for water-electrolyte balance correction
4.1. Potassium preparations: GIK (Glucose-Insulin-Potassium solution), Potassium
and Magnesium Aspartate, Amburge Solution
4.2. Balanced electrolyte solutions: Ringer’s solution, Hartmann’s solution,
Sterofundin isotonic, Sorbilact, Reosorbilact, Xylate

4.3. Other solutions: Disol, Sodium chloride solution, Chlosol, Trisol

5. Parenteral nutrition preparations

5.1. Energy sources: Glucose, Gluxyl, Sorbilact, Lactosol
5.2. Amino acid (plastic) preparations: Aminol, Aminoplasmal, Aminosteril, Infezol,
Poliamin

5.3. Lipid emulsions: Lipofundin, Intralipid
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6. Osmotic Diuretics

6.1. Mannitol Preparations: Mannitol

6.2. Sorbitol Preparations: Sorbilact
7. Solvents for drug administration: Isotonic Sodium Chloride Solution, Ringer’s
Solution, Glucose Solution
8. Complex infusion solution: Sorbilact, Reosorbilact, Xylate, Gluxyl, Hecoton,
Lactosol

9. Detoxification solutions: Reosorbilact, Ringer’s solution, Neogemodez

10. Infusion agents with special actions

10.1. Infusion antibiotics: Moxifloxacin (Maxicin, Movelox, Avelox),
Levofloxacin (Leflocin, Tavanic, Levoflox), Ofloxacin (Tarivid, Zanocin),
Ciprofloxacin (Ciprobay, Ciprinol, Cifran, Cipro), Imipenem (Tienam), Gatifloxacin
(Bigaflon)

10.2. Antifungal agents: Fluconazole (Diflucan, Medoflucon, FCN-200)

10.3. Proteolysis inhibitors: Aminocaproic Acid

10.4. Solutions stimulating peristalsis: Sorbilact

10.5. Agents for increasing blood oncotic pressure: Albumin
10.6. Hepatotropic agents: Aminoplasmal-Hepa, Glutargin, Hepa-Aminosol

10.7. Hemostatic agents: Fibrinogen

10.8. Peripheral vasodilators: Latren

These classifications have disadvantages, as they are large and cumbersome.
Additionally, some drugs have multiple mechanisms of action and a wide range of
applications, which places them in several subgroups simultaneously. For example,
Reosorbilact is mentioned in different subgroups six times.

Therefore, in 2013, I.P. Shlapak, V.Z. Netiazhko, and O.A. Halushko [285]
proposed a more rational classification of infusion therapy solutions based on their
chemical structure and physicochemical properties. In this classification, the main
drugs are divided according to their ability to penetrate the endothelial membrane into
two primary groups: crystalloids and colloids. Crystalloids are solutions that freely pass

through the endothelium, while colloids are solutions that normally cannot penetrate
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the endothelium. A separate group of polyatomic alcohol-based drugs has also been

distinguished. This is because, in terms of structure, polyatomic alcohols belong to

crystalloids, but some of their properties and effects closely resemble those of colloids.

As a result, in clinical practice, they occupy an intermediate position between

crystalloids and colloids.

Additionally, in this classification, a separate group has been designated for

drugs from various categories that have a specific action (infusion antibiotics,

analgesics, etc.). This classification is presented in Table 1.

Table 1.

Solutions for infusion therapy (1.P. Shlapak, V.Z. Netiazhenko, O.A. Halushko, 2013)

No. Solution groups

Subgroups and Preparations

1 Crystalloids

Physiological saline, Ringer's solutions, Ringer-
lactate solution, glucose solutions, GIC (glucose-
insulin-potassium), sodium bicarbonate solutions,

potassium chloride solutions, etc.

2 Colloids

Natural: Albumin, erythrocyte mass, plasma

Artificial: Polyvinylpyrrolidone derivatives
(Neogemodez), dextrans (Reopolyglucin), gelatins
(Gelofusine, Gelatinol, Volutenz), hydroxyethyl

starches (Hecodes, Hecoton, Refortan, etc.)

Polyatomic

alcohol solutions

Sorbitol-based preparations (Reosorbilact,
Sorbilact), Mannitol-based (Mannitol), Xylitol-
based (Xylat, Gluxyl)

Other special-

purpose drugs

Infusion antibiotics (Cephalosporins,
Fluoroquinolones), analgesics/antipyretics

(Infulgan), hemostatics (Aminocaproic acid),

Tivortin, Latren, etc.

It should be noted that in recent years, infusion therapy has seen a trend toward

the emergence of new drugs and the gradual discontinuation of long-known infusion
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agents, whose effectiveness is now considered low and safety levels insufficient. For
instance, in the crystalloid group, previously well-known and widely used solutions
such as Disol, Trisol, and Acesol are being used less frequently. There is also a general
trend toward limiting the administration of isotonic (0.9%) sodium chloride solution
and glucose solutions. Instead, multi-component balanced crystalloid solutions, such
as Ringer’s lactate solution or isotonic Sterofundin, are being used more widely.

In the colloid group, many changes have also occurred over the past 20 years.
Firstly, the use of polyvinylpyrrolidone derivatives has been almost entirely
discontinued, and some representatives of this group have even been banned (e.g.,
Hemodez). It is likely that dextran solutions will face a similar fate. However, new
starch- and gelatin-based preparations continue to emerge.

The last group of drugs (special-purpose solutions) is gradually taking the lead
in terms of the number and variety of available agents. In recent years, new infusion
antibiotics have been added to this group, such as Maxicin, Linelid, Ornigil, Brakson,
and others. Additionally, within the special-purpose solutions group, a whole new
range of medications has emerged, including Infulgan, Tivortin, Citicon, and Sangera.
[286]

Thus, all the presented groups of solutions are actively evolving and
continuously being supplemented with new agents both globally and in Ukraine.

The analysis of the pharmaceutical market for infusion solutions indicates its
growth due to consistently high demand in medical institutions. Important factors
influencing this trend include population aging, an increase in chronic diseases, and a
rise in surgical interventions.

Factors driving the growth of the pharmaceutical market for infusion drugs
include [287]:

e Increase in chronic diseases (diabetes, cardiovascular diseases);

e Growth in the number of surgical operations, including those due to active
military conflicts;

e Improved access to medical services in developing countries;
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e Rising demand for infusion therapy during pandemics (such as COVID-19)
and an increase in severe patient conditions.

Given the increase in acute and chronic diseases, the demand for infusion
solutions will continue to grow. The market is expected to demonstrate steady growth
in the coming years, especially in countries with improved medical infrastructure.

According to WHO research data, approximately 12 billion infusions are used
worldwide annually, with around 1 billion intended for children. It has also been
determined that, on average, each person receives between 0.9 and 8.5 infusions per
year. Additionally, it is recommended that there be a stock of approximately 1 liter of
infusion solutions per capita. [287]

According to the Derzhavnyy reyestr likars'kykh zasobiv Ukrayiny, as of 2024,
240 types of infusion solutions have been registered on the Ukrainian market. They are
manufactured by 37 producers, of which 8 are domestic manufacturers, producing 164
types, which accounts for 68.33% of the infusion solutions market, while 29 are foreign
manufacturers, holding a 31.67% share [288,289]. The largest share of these consists
of antibacterial agents, blood substitutes, electrolytes, and solutions for maintaining
water-salt balance. Ukrainian pharmaceutical enterprises typically produce single- or
two-component infusion solutions, most commonly a 0.9% sodium chloride solution.
Among the pharmaceutical companies producing infusion medicinal forms in Ukraine,
the leaders are:

« PJSC "Infuziya" — 41 product names;

« LLC "Yuriya-Pharm" — 38 product names;

""Novofarm-Biosintez" LTD — 28 product names.

The Ukrainian pharmaceutical market is significantly occupied by foreign
manufacturers of infusion solutions, with a large share represented by India and
European countries (Greece, Spain, and Romania) [288, 289]. A positive development
in the pharmaceutical sector is the emergence of new manufacturers of infusion
solutions on the market. In turn, they have introduced new medicinal products,

considering the specific composition and production features of the drugs.
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Thus, infusion solutions are categorized into the following main groups:
crystalloids, colloids, polyatomic alcohols, and substances with special actions. All
these groups of solutions are actively evolving and continuously being supplemented
with new infusion agents. The production of infusion solutions plays a significant role
in medicine and pharmacy and is constantly improving. In the Ukrainian
pharmaceutical market, domestic manufacturers dominate in terms of the number of

registered infusion solutions, with PJSC **Infuziya™ leading the industry.
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SECTION 8. PATHOLOGICAL PHYSIOLOGY

DOI: 10.46299/1SG.2025.MONO.MED.1.8.1

8.1 Aspects of disruption in adaptive responses of students during studies at
higher educational institutions

The period of study in higher education institutions is a critically important stage
in young people’s lives. It is associated with numerous changes in living conditions,
new demands for independence, responsibility, time management, and significant
emotional and intellectual stress. To adapt successfully, students must respond
effectively to these challenges. However, the adaptation process is often accompanied
by difficulties that affect their physical and psycho-emotional well-being as well as
their academic success.

Student adaptation to the educational process is one of the key factors in
successful learning and personal development. Disruptions in adaptive processes can
lead to poor academic performance, decreased motivation, psychological difficulties,
and even the risk of social isolation. This issue is particularly relevant given the rapid
changes in the education system, increasing academic workload, and heightened
demands on students.

Adaptation is a key concept across various disciplines, including biology,
psychology, sociology, engineering, and economics. It is a multifaceted term that
encompasses the process of adjusting to environmental changes, new conditions, or
external influences. Understanding adaptation is crucial for analyzing processes
occurring in both nature and society.

Adaptation (from Latin adaptatio — adjustment) refers to the organism’s
structural and functional adjustments, including changes at the level of organs and cells
In response to environmental conditions. Various phases of adaptation to unusual and
extreme conditions have been identified: the initial decompensation phase, followed
by phases of partial and then complete compensation. These changes occur at all levels
of the organism, from molecular processes to the psychological regulation of activity
[290, p. 9].
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Currently, there is no unified scientific definition of “student adaptation to
education” due to its dynamic, multifaceted, and interdisciplinary nature. Most
researchers describe it in terms of the final outcome—adaptability, which is
characterized by developed skills, responses, and newly acquired competencies. An
analysis of scientific and pedagogical literature reveals various definitions of

adaptation to educational activities, summarized in Table 1 [291, p. 46].

Table 1.
Definitions of the Concept “Adaptation to Educational Activity”
Author Definition of “Adaptation to Educational Activity”
I.1. Boiko “...a specific integral form of subjective activity, which is the

result of the subject surpassing the objective requirements of
activity” [292, p. 19]

O.V. Lytovchenko | “the process of specific adaptive activity caused by changes in
social reality, aimed at optimizing the interaction of the
individual with the surrounding social environment in response
to the emergence of factors absent in the individual's experience.
The structure of this activity includes assessing the nature and
significance of changes, implementing necessary corrections in
behavior, and transforming the environment accordingly. As a
result, social adaptation preserves the individual's physical,

mental, and social well-being” [293, p. 7].

M.S. Korolchuk “an active systemic response of the organism's functions aimed
at maintaining homeostasis and creating an adequate, regulated

program of response with minimal reactions to constantly

changing conditions of activity, which is based on five main
components: energy, sensory, operational, effector, and
activation” [294, p. 209].
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Continuation of table 1

L.I. Dyabel

“the process of active adaptation of a first-year student to new
social conditions, resulting in the harmonious satisfaction of
their needs for healthy living, a positive attitude towards their
new status, and full integration into a new system of
interpersonal relationships within the student and general

university community” [295, p. 20].

Y.V. Klochan

“the process and result of the adaptation of all social subjects to
the conditions of a new social environment, which can occur
passively or actively, in the form of accommodation, conformity,

and assimilation” [296, p. 15].

O.M. Halus

“a complex integrative professionally significant subsystem of
specialist training, which accelerates and enhances their

professional development and expertise” [297, p. 37].

N.Y. Maksimova

“an optimal balance between the values, characteristics of the
individual, and the rules and requirements of the surrounding

social environment” [298, p. 8].

V.Y. Lesowyi,
V.A. Petruk

“a dynamic process of physiological and psychological
transformations of the individual and optimization of the
educational environment, caused by organized interaction
between teacher and student, resulting in the development of
strategies to effectively meet personal needs arising during

learning in higher education institutions™ [299, p. 13].

It has been established that issues related to the assimilation of knowledge in the

first year of study are not due to poor school preparation but to the lack of developed

personality traits such as readiness to study, the ability to learn independently, self-

control, self-assessment, and awareness of one’s cognitive activities; as well as the

inability to properly allocate time for self-study. The success of the adaptation process

depends on the psychological properties of the individual and their level of
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development, determined by the optimal level of personal regulation of activities and
behavior. Adaptation criteria include integration into the educational environment,
defining one’s place in the social and professional structure, overall health, the ability
to develop according to one’s life potential, and a subjective sense of self-esteem [300,
p. 61].

Adaptation is a dynamic process that maintains the constancy of the internal
environment of the body amidst changing external conditions. It involves the
reorganization of physiological processes depending on changes in the interaction of
the organism with the environment, encompassing a wide range of physiological shifts
in the body. This complex of adaptive reactions, aimed at minimizing the impact of
external factors disrupting homeostasis, is called homeostasis. A new homeostatic state
is formed during the adaptation process whenever significant changes occur in the
organism-environment system. Thus, the organism and the environment are in a state
of dynamic equilibrium, and adaptation is an ongoing process [301, p. 80].

The body’s reactions to environmental changes vary qualitatively, ranging from
physiologically optimal to pathological. A critical task in optimizing adaptation
processes involves developing and applying methods and tools to enhance the
nonspecific and specific resistance of the organism and its adaptive
capabilities [302, p. 1].

The study of adaptation issues generally focuses on uncovering the set of factors
that ensure relatively rapid, complete, and stable adaptability. Adaptation factors are
understood as the set of conditions and circumstances determining the pace, level,
stability, and outcome of adaptation [303, p. 48].

The adaptation of an organism to changing external factors includes homeostatic
mechanisms, which ensure the stability of the internal environment. The process of
student adaptation to education encompasses various aspects of adjustment to new
conditions associated with physical, social, emotional, and cognitive changes during
studies at higher educational institutions.

The adaptive responses of the human body to the external environment are

expressed through complex reflex actions. Additionally, adaptation, as adaptive
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changes in the body, is characterized by the expansion of physiological capabilities,
increased performance, or heightened physiological resistance to external influences.
These capabilities are achieved by: changing the sensitivity thresholds of analyzers;
increasing the lability of physiological systems, enabling a rapid return to baseline
conditions; transitioning physiological systems to higher levels of functioning;
expanding the range of physiological reserves; mobilizing energy resources and
protective mechanisms [301, p. 81].

Among the main factors influencing student adaptation are disruptions in
adaptive responses, which may be caused by various influences, including:

Psychological factors: stress associated with a new environment; fear of the
unknown and high expectations; lack of self-regulation and time management skills.

Social factors: lack of support from family or friends; difficulty forming new
social connections; cultural barriers for students from other regions.

Organizational factors: high academic workload; unstructured educational
processes; challenges in interactions with faculty and administration.

When adaptation processes are disrupted, students may exhibit the following
signs as decreased academic performance, due to issues with concentration and delays
in completing assignments. Emotional instability, manifesting as increased anxiety,
apathy, or depressive states. Worsening physical condition, including chronic fatigue,
sleep disturbances, and a predisposition to somatic illnesses.

The pedagogical aspect of adaptation is related to the peculiarities of student
adjustment to a new educational system, necessitating the mastery of a significantly
larger volume of knowledge compared to secondary school. Pedagogical adaptation
involves finding suitable content, forms, and methods of educational work that enable
university collectives to prevent, mitigate, and accelerate the process of students’
socio-psychological and professional adaptation [303, p. 48].

The issue of student adaptation to the conditions of higher education is
extensively addressed in modern psychological literature. Notably, studies by T.
Alekseeva, Y. Bokhonkova, N. Gerasimova, V. Demchenko, O. Kuznetsova, L.

Litvinova, V. Skrypnyk, and I. Sokolova are among those exploring this topic.
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Pedagogical aspects of first-year student adaptation are examined in works by S. Hura,
V. Matushevich, T. Katkova, V. Sorochinskaya, and V. Shtifurak, among others.
Meanwhile, scholars like D. Feldstein and I. Georgieva emphasize individual
socialization and adaptation within microgroups, collectives, and society. However,
literature analysis reveals insufficient attention to the development of pedagogical
models of adaptation and the identification of its key factors. Modern demands for the
educational process require intensified pedagogical research to develop effective
practical methodologies for student adaptation [304, p. 58].

Comprehensive comparisons of individual-personal factors and manifestations
of student adaptation during university studies demonstrate the interdependence and
interconnection of these factors as reflections of student personality development.
Student personality adaptation is based on individual-personal traits (value
orientations, levels of subjective control, motivational direction, anxiety), which
manifest in students’ states, performance, attitudes toward learning, and interaction
patterns. These traits also undergo changes depending on the stages, nature, and forms
of adaptation, shaping the personal development of students [305, p. 151].

In modern society, the problem of adaptation is one of the key problems of
psychological and pedagogical science. The high pace of life, constant information
overload and lack of time increasingly affect the psyche of the individual and become
the causes of various deviations in the normal activity of individual or many functional
systems of the body. The multifaceted and prolonged effect of adverse social,
psychological, economic factors causes great neuropsychiatric tension, which can
cause various negative manifestations in behavior and lead to neuropsychiatric
disorders [17, p. 34].

The concept of psychological resilience is one of the key categories in
psychology, which studies the human psyche and behavior under stress, trials and
difficult situations. This topic is important not only for professional psychologists, but
also for every person, as it helps to understand how we adapt to life's adversities and

maintain our mental health.
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Psychological resilience is defined as the ability of an individual to effectively
cope with negative events, stresses, difficulties and challenges of life, without losing
their mental balance. This can mean the ability to adapt to change, solve problems,
control emotions [307, p. 366].

The issue of first-year students’ adaptation to the conditions of higher education
Is one of the important tasks currently studied in pedagogy and higher education
didactics. The process of student adaptation in higher educational institutions is
influenced by the specific application of teaching methods in secondary and higher
education. Student adaptation to educational activities encompasses subjective and
objective factors, including the content and organization of the educational process in
higher education institutions. First-year students must adapt to new academic demands,
new social interactions with peers and educators, and new forms and methods of
learning (independent work, group interactions, etc.), as well as to living conditions
(absence of familiar family support, financial difficulties, dormitory life challenges,
etc.) [304, p. 58].

The adaptation of students to studying in higher educational institutions should
be viewed as a dynamic, multifaceted, and comprehensive process of forming the skills
necessary to meet the requirements of academic and personal development during their
time at university [308, p. 78].

In this study, adaptation is defined as the process of adjustment at various levels
of organismal organization to changing conditions and external and internal
environmental factors, aimed at maintaining homeostatic balance and optimal
functioning. This process includes physiological, psychological, social, and other
aspects.

To ensure the effectiveness of the experiment, the research procedures for all
subjects were carried out using a uniform methodology. Changes in mental
performance at the beginning of the workday and week were recorded, and studies
were conducted during periods of high mental activity with consideration of optimal
physiological function levels. At the start of the research, each participant was

individually introduced to the full range of psychophysiological studies and their
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expected results. Efforts were made to create conditions close to natural ones,
minimizing factors that could negatively affect participants during the study, such as
heavy physical exertion, medication use, alcohol consumption, emotional agitation, or
sleep deprivation. Only individuals without health complaints and external negative
influences at the time of the study were included in the tests.

Thus, standard conditions for assessing the level of psychosomatic health and
adaptive capacity of the participants were maintained.

The experiment was conducted within the educational process. Control
measurements in experimental and control groups were carried out simultaneously.

To practically achieve the research goals, we applied the following methods to
examine the psychophysiological components of student adaptation in higher
education:

1. Assessment of anxiety levels was conducted using the standard method by Ch.
D. Spielberger (adapted by Y.L. Khanin).

2. Evaluation of adaptive capabilities was carried out using the multilevel
personal questionnaire “Adaptivity” (MLO-AM) developed by A.G. Maklakov and
S.V. Chermyanin.

3. Functional state assessments of the autonomic nervous system, as well as
determination of extraversion, introversion, and neuroticism, were performed using H.
Eysenck’s personality questionnaire.

It is known that anxiety is an initial stage of stress development, characterized
by symptoms such as worry, heightened tension, increased heart rate, respiration, and
blood pressure. Additionally, under the influence of psychologically traumatic factors,
the body’s resistance decreases [309, p. 24].

As time progresses, there is a gradual mobilization of internal adaptive reserves
and defenses, and psychological processes become activated. In this sense, the anxiety
response represents a phase of mobilization of the organism’s protective forces [310,
p. 98].

Personal anxiety refers to a person’s tendency to perceive a significant number

of situations as threatening, with heightened arousal as the reaction to such situations.
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Specialists distinguish between adaptive and maladaptive anxiety reactions. Prolonged
elevated anxiety levels indicate a maladaptive reaction, potentially leading to various
neurotic disorders [311, p. 195].

Conversely, when a situation provokes heightened automatism, accompanied by
full awareness and monotony of actions, emotions diminish, leading to a state of
indifference and the absence of anxiety. This can lead to a drop in productivity of any
activity [312, p. 147, 313, p. 106].

A sufficient level of anxiety plays an important role in emotional and volitional
regulation and is a significant personal factor influencing the development of
adaptation skills in a mature individual [314, p. 115].

Many authors note that high levels of anxiety are associated with difficulties in
socio-psychological adaptation, forming an objective self-image, and understanding
one’s personal qualities [315, p. 38].

At the current stage of research into the phenomenon of anxiety, scholars in
various fields are analyzing it extensively. It is worth noting that the issue of anxiety
has become central not only in psychology but also in philosophy, physiology,
sociology, psychiatry, and biochemistry. Significant contributions to studying the
characteristics of anxiety have been made by researchers such as O.l. Zakharov, Y.L.
Khanin, O.V. Novikova, B.l. Kochubey, N.D. Levitov, E. Erikson, Z. Freud, Ch.
Spielberger, K. Horney, A. Adler, E. Fromm, K. Jung, J. Taylor, Z.VV. Zavyalova, E.V.
Sidorenko, and others [316, p. 34].

Anxiety levels were assessed using the Spielberger-Khanin scale, which
evaluates reactive and personal anxiety levels. This scale identifies individual
susceptibility to stress and characterizes personal traits associated with a tendency to
experience fear or concern in various situations. The interpretation of the test results is
as follows: up to 30 - low anxiety; 31 - 45 - moderate anxiety; 46 and more - high
anxiety.

The anxiety level was assessed using the reactive and personal anxiety
assessment scale. In our study, a questionnaire consisting of 40 questions was used,

which can be read out to the subject and can be completed in writing. Each question
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must be answered unambiguously depending on your feelings by crossing out “almost
never”’, “sometimes”, “often” and ‘“almost always”. The answers are entered into a
special form, and then the points are calculated. The self-assessment scale consists of
2 parts, respectively assessing reactive (Reactive anxiety, answers Ne 1-20) and
personal (Personal anxiety, answers Ne 21-40) anxiety. Situational anxiety (associated
with a specific external situation) and personal anxiety (which is a stable property of
the personality) are distinguished.

According to the results of the study, it was found that the academic load can
cause significant changes in the psycho-emotional state of students (Table 2).

The study found that changes in the level of situational anxiety occur under the
influence of significant educational workload and environmental conditions, which are

generally reflected in an increase in the level of situational (reactive) anxiety (Table 2).

Table 2.
Situational Anxiety Levels in the Studied Groups (M£m)
Indicator Statistical Sroues Universit
Data Schoolchildren y
Students
M 25.9 41.5
Situational +m 0.66 0.82
(reactive) anxiety
p< <0.001

The average reactive anxiety levels of students exceeded those of schoolchildren
by 1.6 times.

Findings indicate that the average reactive anxiety levels among first-year
university students were moderate, compared to low levels among schoolchildren.

Reactive anxiety is characterized by tension, worry, and nervousness. Very high
reactive anxiety can disrupt attention and coordination. High personal anxiety
correlates directly with emotional and neurotic breakdowns and psychological

disorders.
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During the study, it was found that the average number of individuals with low anxiety
levels was significantly higher among schoolchildren (76 individuals) compared to
students (12 individuals) (Figure 1).
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Figure 1: Indicators of Reactive Anxiety Levels Among schoolchildren and Students.
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A certain level of anxiety is a natural and necessary feature of an individual's
active activity. This characteristic plays an important role in mobilizing human
resources, increasing attention and adapting to changes in the environment. Anxiety is
a natural component of an individual's active activity. A moderate level of anxiety
contributes to effective adaptation to changes and achieving goals. However, it is
important to monitor its level in order to avoid negative consequences for mental and
physical health.

There are situational anxiety (associated with a specific external situation) and
personal anxiety (which is a stable property of the individual).

However, in general, anxiety manifests itself in helplessness, exaggeration of the
significance of the threat and a feeling of powerlessness in the face of it. In general,
anxiety is not a negative trait, and its significant level is a mandatory and natural feature
of a person. But it is necessary to take into account that there is an optimal individual
level of the so-called “useful anxiety”. Significant deviations from the level of
moderate anxiety require special attention. High anxiety implies a tendency to show
anxiety in situations where one’s competence is assessed. In this case, the subjective

significance of the situation and tasks should be reduced and the emphasis should be
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shifted to understanding the activity and forming a sense of confidence in success. Low
anxiety, on the contrary, requires increased attention to the motives of activity and an
increased sense of responsibility. Sometimes very low anxiety in the test results is the
result of the individual actively suppressing high anxiety in order to show himself in
the “best light” [315, p. 39].

In the group of schoolchildren, 37% (44 individuals) demonstrated moderate
levels of reactive anxiety, while 30% of students (36 individuals) fell into this category.
However, 72 students exhibited high reactive anxiety, while no individuals in the

school group demonstrated high anxiety levels (Figure 2).

schoolchildren

Blow Omoderate

Figure 2: Anxiety Indicators in Schoolchildren by Reactive Anxiety Levels.

The results indicate that anxiety is an unavoidable aspect of academic activities
for students. High levels of reactive anxiety are associated with adaptation difficulties,
affecting 60% of first-year students. Only 40% exhibit high or normal levels of
adaptation (Figure 3).
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Figure 3: Adaptation Status Indicators in Students by Reactive Anxiety

Levels.

A certain level of anxiety is a mandatory feature of the active activity of the
individual. Each person has his own optimal or desired level of anxiety — this is the so-
called useful anxiety. Situationally stable manifestations of anxiety are usually called
personal and are associated with the presence of a person with a corresponding
personality trait (the so-called “personal anxiety”). According to the authors, a stable
individual characteristic that reflects the subject's predisposition to anxiety and
assumes the presence of a tendency to perceive a fairly wide “range” of situations as
threatening, responding to each of them with a certain reaction [259, p. 314].

In foreign literature, the terms “anxiety” and “anxiety” are mainly used in two
senses: anxiety as a mental state (directly anxiety) and anxiety as a personality trait
(anxiety). The main difference between these concepts is that anxiety is primarily an
emotional state that occurs at a given specific time, associated with a specific threat,
and anxiety is a personality trait that expresses an increased tendency to experience the
emotional state of anxiety. [257, p. 39].

The level of personal anxiety plays an important role in the processes of

adaptation of students to studying in higher educational institutions. This is a
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psychological characteristic that reflects the tendency of an individual to experience
anxiety in various life situations, regardless of their objective threat.

Intensive study in a higher educational institution creates significant stress
pressure, which in turn can increase the level of anxiety. In such conditions, students
with high anxiety often face difficulties in time management, preparing for exams and
completing tasks, which can negatively affect their success.

Anxious students may avoid social contacts, which makes it difficult for them to
integrate into the student community. Low levels of support from classmates or friends
also contribute to increased feelings of isolation and loneliness. Constant anxiety can
lead to psychosomatic problems, such as headaches, sleep disorders or digestion. Such
changes can affect the emotional state, causing apathy, irritation or even leading to the
development of depressive states.

Our research has established that during the learning process, certain changes

occur in the indicators of the level of personal anxiety of first-year students (Table 3).

Table 3.
Personal Anxiety Levels in the Studied Groups (M+m)
. . Groups
Indicator Statistical Data Schoolchildren Students
M=tm 41.60+0,80 44.83+0,46
Personal anxiety p< <0.001

Analysis of the level of personal anxiety showed that the average indicators of
personal anxiety in the group of students were statistically (p<0.001) higher by 7.76%
than the corresponding indicators of the group of Schoolchildren.

Further analysis of the personal anxiety levels revealed significant differences

between the groups of schoolchildren and university students (Table 4).
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Table 4.
Distribution of Personal Anxiety Levels in the Studied Groups (M+m)
Personal Anxiety Levels
Groups
Low Moderate High
Schoolchi | MEfm 27.60+0.39 38.10+0.54 52.00+£1.07
I
dren n= 12 76 32
M=£m 0 41.38+0.39%** 49.75+0.31%*
Students
n= 0 72 48

Notes: * — probability of differences (* — p<0,05; *** — p<0,001) indicators of the level of
personal anxiety in relation to a group of schoolchildren with a corresponding level of

personal anxiety.

Average indicators with a high level of personal anxiety in schoolchildren were

observed in 32 subjects (27%), while in the group of students indicators with a high

level of anxiety were 48 people (40%) of cases.

A moderate level of personal anxiety in the group of students was observed in

72 people (60%) against 76 people (63%) of schoolchildren. According to the results

of our research, a low level of personal anxiety in schoolchildren was established in 12

people (10%), while in the group of students no people with a low level of personal

anxiety were identified (Figure 4).
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Figure 4: Characteristics of Personal Anxiety Levels in the Studied Groups.
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A high level of anxiety is often associated with difficulties adapting to a new
social and educational environment. University students (further: students) with
heightened anxiety may feel insecure about their abilities, fear failure or criticism, and
may avoid actively participating in the educational process, experience problems in
communicating with peers or teachers, and lose motivation to study. Such students are
more likely to avoid problems or take a passive stance. They may find it difficult to
seek help or take responsibility. Conversely, students with low anxiety levels usually
adapt more easily, actively seek solutions to problems, and effectively organize their
learning process.

Personal anxiety is an important aspect that should be considered to improve
student adaptation. Comprehensive support can not only reduce anxiety levels but also
enhance the efficiency of the learning process.

Thus, it can be argued that feelings of anxiety, as expressed by anxiety level
indicators, inevitably accompany students' academic activities. High indicators of
personal and situational anxiety levels indicate that adaptation problems affect 60% of
all first-year students, while only 40% demonstrate high or medium levels of
adaptation. The detected high level of personal anxiety, especially among first-year
students (40% of those surveyed), can lead to nervous breakdowns and the
development of psychosomatic illnesses, necessitating timely corrective measures.

The research data indicate that during the educational process, there are certain
changes in the psychophysiological states of students influenced by various academic
and nonspecific (behavioral, domestic, etc.) factors. The most active adaptation
processes to new environmental and student life conditions occur in the early years of
study, due to stress from academic workload and inadequate adaptive responses of the
body to environmental changes.

Adaptation disorders are often caused by somatoform autonomic dysfunction.
Potential autonomic dysfunction manifests as emotional disorders, feelings of fear and
anxiety, and adaptation issues.

The most common model of overstrain in regulatory mechanisms and reduced

adaptive capabilities is emotional stress. The body’s adaptation to emotional tension is
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individual and depends on the regulatory activities of the autonomic nervous system,
which becomes active during the anxiety stage. Anxiety disorders are characterized by
a complex psychopathological structure that includes both acute manifestations of
anxiety and panic attacks with associated autonomic disorders and fear of death,
avoidant behavior, and the tendency to avoid situations that provoke the recurrence of
panic episodes [318, p. 71].

In their studies, Isakov O.A., Lyashenko V.P., and Petrov G.S. showed that the
autonomic manifestations of students' urgent adaptation reactions to informational
loads are satisfactory and depend on the initial tone of the autonomic nervous system
[319, p. 56].

Social and psychological maladaptation often leads to the loss of positive
attitudes and relationships formed by first-year students. A severe consequence of
maladaptation is a state of tension and frustration, reduced academic activity, loss of
interest in social activities, deterioration in behavior, failures during the first session,
and, in some cases, a loss of confidence in one’s abilities and disappointment in life
plans. All this leads to mental overload, which reduces adaptive capabilities and, as a
result, contributes to the disruption of mental health [306, p. 35].

The assessment of personal adaptive capabilities was conducted using the multi-
level personality questionnaire “Adaptability” (MLO-AM) developed by A.G.
Maklakov and S.V. Chermyanin. This tool is designed to evaluate personality
adaptation  capabilities,  considering  socio-psychological and  certain
psychophysiological characteristics that reflect general features of nervous-
psychological and social development.

The interpretation of the main scales of the “Adaptability” methodology was

evaluated according to the established scoring table (Table 5).
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Table 5.

Interpretation of the main scales of the “Adaptability” methodology

Scale Name

Quality Level

Below Average
(1-3 stens)

Above Average
(7-10 stens)

NPS

Low level of behavioral regulation,
prone to nervous-psychological
breakdowns, lack of adequate self-
esteem, and realistic perception of
reality.

High level of nervous-
psychological  stability,
behavioral resilience, high
adequate self-esteem, and
realistic  perception of
reality.

CA

communicative
establishing
aggression,

Low level of
abilities,  difficulty
contacts with others,
increased conflict.

High level of
communicative  abilities,
ease in  establishing
contacts, non-
confrontational.

MN

Unable to adequately -evaluate
their role in the group, does not
adhere to generally accepted
norms of behavior.

Realistically evaluates their
role in the group, oriented
toward following generally
accepted norms of behavior.

The questionnaire consists of 165 questions and includes the following scales:
“Reliability” (R), “Communicative Abilities” (CA), “Adaptive Abilities” (AA),
“Nervous-Psychological Stability” (NPS), and “Moral Normativity” (MN).

The results were evaluated according to the standard table for assessing adaptive

abilities (Table 6).

Table 6.

Interpretation of adaptive abilities by the “OAP” scale of the “Adaptability”

methodology

Adaptive
Ability Level Interpretation
(stens)
High and normal adaptation group. These individuals easily adapt
510 to new conditions, quickly orient themselves in situations, and
develop behavioral strategies. Non-confrontational and
emotionally stable.
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Continuation of table 6

Satisfactory adaptation group. Display signs of various
accentuations that manifest during activity changes. Adaptation

3-4 depends on external environmental factors. Show limited
emotional stability. May exhibit antisocial disruptions, aggression,
and conflict.

Low adaptation group. Display clear character accentuations and
signs of  psychopathy. Possible  nervous-psychological
1-2 breakdowns. Low emotional resilience, conflict-prone, may
engage in antisocial actions. Require supervision by psychologists
and medical specialists (neurologist, psychiatrist).

The personal adaptation potential was characterized by assessing behavioral
regulation, communicative potential, and moral normativity. The results of the study

are presented in Table 7.

Table 7.
Level of Development of Qualities in the Studied Groups (Mm)

Indicators of Groups
Quality Statistical Indicators _ University
Development Schoolchildren
Level students
Nervous- M=+m 19.36+0.82 27.70+0.89
Psychological
Stability P <0.001
Communication M:+m 7.43+0.42 6.56+0.36
Skills
M+m 5.63+0.29 8.66+0.51
Moral
Normativity p< <0.001

Note: The differences in the indicators between the groups with different levels of
quality development are compared to the indicators of the schoolchildren group.

When studying the average indicators of the level of quality development in the
examined groups, a statistically significant (p<0.001) increase in the indicators of

nervous-psychological stability was observed in the student group. A statistically
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significant (p<0.001) increase in the average indicators of moral normativity was also
noted, with a value of 1.05<ul — u2<5.01 in the student group. It should be noted that
no statistically significant differences were found between the levels of communication
skills in students compared to the average indicators in the schoolchildren group (Table
7).

Based on the results of our study, it can be stated that due to the emerging
challenges, the process of successful adaptation to new conditions in most first-year
students is accompanied by significant changes in nervous-psychological stability and
moral normativity.

As a result of our study, we obtained data presented in Table 8, based on which
the characteristics of the individual psychological adaptation capabilities of students

were identified.

Table 8.
Indicators of the Level of Development of Individual Psychological Qualities

in the Examined Groups (M+m)

— o Indicators of Quality Development Level
» © = - —
a | 82 Nervous-Psychological Communication Moral Normativit
3 | 28 Stability Skills y
Q] (;)45 2 Below Above Below Above Below Above
— | Average Average Average | Average | Average | Average
S M+m | 30.14x1.7 | 16.10+0.6 | 11.42+0.9 | 6.21+0.3 | 13.50+0.6 | 5.10+0.2
S 0 3 7 8 0 3
S n= 28 92 28 92 8 112
S |
< /o 23 77 23 77 7 93
)
2 | M+m | 38.10£0.6 | 20.72+0.5 | 12.58+0.6 | 5.06+0.2 | 14.90+0.4 | 4.50+0.1
S o Gk k* Gk 4 5 8 7
E
) n= 48 72 24 96 48 72
=
5 %
-] 0 40 60 20 80 40 60

Note: Significance of differences (* — p<0.05; ** — p<0.01; *** — p<0.001) in the

indicators of quality development level between groups relative to the schoolchildren
group. n — Number of individuals in each group with different levels of quality
development.
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Based on the analysis of the individual psychological adaptation capabilities of
students, it was found that the average indicators of a low level of nervous-
psychological stability were observed in 48 students (40%) compared to 28
schoolchildren (23%) (Figure 5).

The average indicators of a high level of nervous-psychological stability were
observed in 72 students and 92 schoolchildren (60% and 77%, respectively).

Indicators of a low level of moral normativity were observed in 48 students
(40%) and 8 schoolchildren (7%). It should be noted that a high level of average
indicators of moral normativity was identified in 72 schoolchildren (60%) and 112
students (93%) (Table 8 and Figure 5).

The study results revealed that the average indicators of a low level of
communication skills in the student and schoolchildren groups were 24 and 28

individuals (20% and 23%, respectively).
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Figure5. I-Nervous-Psychological Stability, I1-Communication Skills, I11-Moral
Normativity.

While indicators of a high level of communication skills were observed in 96
students (80%) and 92 schoolchildren (77%), the study results indicate that the most
developed adaptive capability among first-year students is communication skills

(80%). However, a notable characteristic of the student group is their relatively weak
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nervous-psychological stability (40%) and lower indicators of moral normativity
(40%) (Figure 5).

Recently, researchers have started to examine in detail the features of adaptation
to an academic group as a critical component of professional and personal development
for students. It serves as a resource for prosocial behavior and harmonization of
interpersonal interactions among young people, as well as a tool for adaptation and
socialization. In recent years, several principles have been developed to improve the
adaptation process of students to education in academic institutions and their overall
socialization. However, a systematic approach to identifying and differentiating the
socio-psychological conditions of student adaptation to higher education - particularly
in the humanities - has not yet been implemented. There is still no consensus on the
interpretation of this phenomenon, its structure, and functions. The lack of research
negatively affects both academic success and the adaptation process of future
professionals in the humanities, as well as their effective socialization and integration
into society [320, p. 19 - 20].

The goal of the next stage of the study was to determine the level of success in
first-year students’ adaptation based on their personal potential. The characteristics of
personal adaptation potential were assessed by evaluating behavioral regulation,
communication skills, and the level of moral normativity. To achieve this, we utilized
A.G. Maklakov’s methodology for assessing adaptability. According to this
methodology, adaptability is viewed as an individual-psychological ability for a
successful adaptation process.

Researchers interpret adaptive potential as an integral characteristic of
personality, which includes a stable set of individual-psychological and personal traits
and reflects the individual’s capacity for psychological adaptation. Adaptation involves
a system of upbringing and self-development aimed at self-realization and self-
actualization through socially organized, profile-specific professional training.
Successful adaptation to educational conditions depends on the student’s choice of

behavior and the development of operational mechanisms [321, p. 102].
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Adaptive potential, as a phenomenon, presupposes the integration of an
individual into a new social environment, requiring the development of psychological
mechanisms. Through these mechanisms, the individual ensures adequate orientation
in changing circumstances and successfully adapts to the rapidly shifting conditions of
the social context of life. These conditions are defined by the framework of
professional orientation, the specifics of educational activities, and the development of
student autonomy. Moreover, adaptive potential becomes an essential factor in
overcoming student anxiety when solving problems, addressing challenges, and
resolving complex conflict situations [322, p. 94].

Based on comparisons of the personal adaptive potential of the studied groups,
we identified quantitative, statistically significant differences according to the data

presented in Table 9.

Table 9.
Indicators of Personal Adaptive Potential in the Studied Groups
Groups
. Statistical : University
Indicator Indicators Schoolchlldren students
n=120 a
n=120
M 32.30 46.73
Personal
Adaptive +m 1.51 1.10
Potential p< <0,001
PAP
(PAP) <pp — po< 8.2—20.66

The average indicators of personal adaptive potential in the student group were
statistically higher by 44.67% compared to the corresponding indicators in the
schoolchildren group (p<0.001), with a range of 8.20<ul — u2<20.66. The level of this
indicator was characterized as high and normal on the evaluation scale in the
schoolchildren group and as satisfactory in the student group.

When studying the indicators of adaptive abilities, statistically significant
differences (p<0.001) were found between the groups with high and low levels of
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adaptation. The average indicators of a high level of adaptive potential were identified
in 24 students (20%) and were statistically significantly higher — 1.6 times — than the
corresponding indicators in the schoolchildren group (p<0.001). A satisfactory level of
adaptation was observed in 36 students (30%) with average indicators and in 48

schoolchildren (40%) with a satisfactory level of adaptation (Figure 6).

students

@ high Osatisfactory M@low

Figure 6. Results of the study on the adaptability level of local students.

At the same time, a low level of adaptive abilities was identified among 60
students (50%), which was statistically significantly lower (p<0.001) by 7.45%
compared to the schoolchildren group, where it was observed in 16 individuals (13%)
(Figure 7).

schoolchildren

@high Osatisfactory @low
Figure 7. Generalized results of the study of students' adaptation levels.
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A low level of adaptive abilities indicates signs of pronounced character
accentuations, and the psychological state can be described as borderline.

In summarizing the results of the study on the level of personal adaptive
potential, it was established that schoolchildren have higher adaptability indicators
compared to students. For instance, a high adaptability coefficient was observed in 47%
of the schoolchildren group versus 20% of the student group. A satisfactory level of
adaptation was noted in 30% of students and 40% of schoolchildren, while low
adaptive ability levels were observed in 50% of students compared to 13% of
schoolchildren.

The data obtained indicate that most students are characterized by moderate and
low levels of adaptability. Only a small number of first-year students showed a high
level of adaptability.

If the adaptation process does not occur on time, the development of
dissatisfaction with studying in higher education institutions and mental function
disorders (thinking, attention, memory, perception) follows the principle of positive
feedback: the more disturbances accumulate, the more they amplify the process of
further maladaptation. A distorted or insufficiently developed self-image leads to
maladaptation, which may be accompanied by increased conflict, misunderstanding of
one’s social role, decreased productivity, and deterioration of health. Cases of deep
maladaptation can lead to the development of diseases, breakdowns in educational and
professional activities, and antisocial behaviors [322, p. 158].

The adaptation of the organism to changing external conditions and the
maintenance of the constancy of its internal environment are carried out through reflex
and humoral pathways. The central nervous system, sending impulses to various
organs, either enhances or weakens their activity, adapting them to external conditions.
The chemical or humoral regulatory mechanism involves chemical substances being
transported by blood throughout the body and, depending on their concentration,
inhibiting or activating the work of various organs. Both regulatory mechanisms are
interconnected and form a single neurohumoral mechanism, ensuring the self-

regulation of physiological functions of the body [301, p. 80].
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The process of individual adaptation is ensured by a series of changes in the
body, which often take the form of prepathological or pathological reactions. These
changes, resulting from general stress or tension in individual physiological systems,
represent the “cost of adaptation” [323, p. 113].

The adaptation process develops based on the interaction of regulatory systems,
the disturbance of which leads to functional and organic disorders in the body. Even
minor deviations in a person’s adaptive potential can cause significant changes in
health status. Recent studies have proven that a decrease in the body’s adaptive
capabilities is a risk factor for increased morbidity [324, p. 218].

A mismatch in adaptive reserves or a low level of adaptability when external
environmental factors affect the body can lead to a decline in the functioning of both
individual systems and the body as a whole, which increases the risk of developing
various pathological conditions.

It is known that cognitive activity is accompanied by a complex set of
neurohumoral shifts that ensure effective adaptation to work and the formation of the
appropriate level of functional state. It is also evident that the content of vegetative
reactions under information load is determined by the combination of numerous
factors. It seems clear that the likelihood of developing pathological disorders largely
depends on the intensity of vegetative reactions to normal external actions [319, p. 55].

According to O.S. Palamarchuk, one of the most significant factors determining
the success of medical students' adaptation to the educational process is the functional
state of the autonomic nervous system (ANS). This system acts as an intermediary
between neurodynamic processes in the cerebral cortex and the regulation of internal
organ functions, adapting them to the current metabolic needs of the body. The
imbalance between excitation and inhibition processes in the cerebral cortex, which
accompanies psycho-emotional stress, evidently causes strain in the autonomic
regulation system, which is likely the cause of psychosomatic disorders [325, p. 67].

To assess the functional state of the autonomic nervous system, as well as
extraversion, introversion, and neuroticism, the personality questionnaire by H.

Eysenck was used. The baseline vegetative tone was studied during a period of relative
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physiological rest using the Kerdo’s autonomic nervous system index (ANI).
Adaptation is formed through the interaction of the body’s regulatory systems, the
disturbance of which can cause both functional and organic disruptions. Even minor
reductions in adaptive potential can significantly affect health, including triggering
meteorotropic reactions, desynchronosis, and other disorders. It has been scientifically
proven that a reduction in the body's adaptive capabilities increases the risk of diseases.

According to the study of functional state indicators of the autonomic nervous
system, extraversion, introversion, and neuroticism, presented in Table 10, no

statistically significant differences were found among groups of students.

Table 10.
Indicators of Personal Adaptation Potential in the Studied Groups

Indicators of Quality Development Levels
Statistical Indicators of Neuroticism INCICAIOFS OF Extra_tversmn
Groups and Introversion
Parameters - -
Emotional Emotional Extraversion | Introversion
Stability Instability
= M+m 8.45+0.45 15.68+0.28 15.40+0.20 8.80+0.28
s & = 44 76 80 40
2
3 % 37 63 67 33
" M=+m 9.60+0.13 15.20+0.17 15.14+0.14 9.33+0.29
Z S = 60 60 84 36
=
n % 50 50 70 30

A number of scientists argue that the state of adaptation is characterized by
physiological, biochemical, and morphological shifts that occur at various levels of
organization, from the organismic to the molecular. At the level of the entire organism,
the manifestation of adaptive restructuring is the improvement of the functioning of
nervous and humoral regulatory mechanisms. In the nervous system, the strength and
lability of excitation and inhibition processes increase, the coordination of nervous

processes improves, and the interactions between organs are enhanced [326, p. 54].
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When comparing the obtained indicators in the groups of schoolchildren and
students, it was found that the highest percentage is occupied by indicators of
extraversion and emotional instability. In the student group, the indicators of
extraversion and emotional stability were 70% (84 individuals) and 50% (60
individuals). In contrast, the number of schoolchildren with indicators of extraversion
and emotional stability was lower (80 individuals) 67% and (44 individuals) 37%,
respectively, compared to the student group (Figure 8).

80

70
70 67 63
60 50 50
50 —
% 40 533 37 |
30 —
20 —
10 —
0
Extraversion Introversion Emotional Emotional
resilience instability

m students schoolchildren

Figure 8. Indicators of neuroticism, extraversion, and introversion in the studied
groups.

Therefore, it can be stated that, due to high levels of extraversion, students find
it easier to absorb social norms and adapt to unusual situations. Our study of the
autonomic nervous system index in the studied groups showed statistically significant
(p<0.05) differences in vegetative tone indicators, according to the data presented in
Table 11. Thus, the autonomic nervous system index of students was statistically

(p<0.05) higher than the corresponding indicator of schoolchildren by 2.0 times.
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Table 11.

Indicators of the Autonomic nervous system index in the Studied Groups (M+m)

Indicators of the Autonomic nervous system
Statistical . Index
Groups Indicators Autonomic
nervous Sympathicotonia | Vagotonia
system index
= M 3.76 6.86 22.71
L <
§ % m 1.33 0.75 2.31
A n= 120 60 (50 %) 28 (23 %)
2o M 7.56* 8.91* 13.25***
é % m 1.28 0.65 1.05
56 = 120 48 (40 %) 64 (53 %)

Note: Significant difference (*p<0.05; ***p<0.001) in mean indicators compared to

the schoolchildren group.

In studying the characteristics of the autonomic nervous system index, we

examined the indicators of normotonia, sympatheticotonia, and vagotonia (Figure 9).

It was found that normotonia was observed in 8 individuals (7%) in the first-year

student group, compared to 32 (27%) individuals in the schoolchildren group. The

indicators of sympatheticotonia were observed in 48 individuals (40%) among the

students, compared to 60 individuals (50%) in the schoolchildren group. It should also

be noted that the indicators of vagotonia were statistically significantly (p<0.001)

lower by 1.7 times in the student group compared to the schoolchildren group.
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Figure 9. Indicators of the Autonomic nervous system study.

A higher level of vagotonia was observed in 64 individuals (53%) among the
students, compared to 28 individuals (23%) in the schoolchildren group (Figure 9).

Thus, the results of the study allow us to state that psychodiagnostics of
individual-psychological characteristics (changes in the emotional-affective sphere,
inadequacy of self-perception and self-esteem), identifying the share of maladaptation,
enable the assessment of readiness for higher education.

The high levels of neuroticism found in the first-year student group, with their
emotional instability (50%), hinder their ability to absorb social norms and easily adapt
to unusual situations. At the same time, the high levels of extraversion in the
schoolchildren group clearly ensure their high ability to learn social norms, establish
contacts with others easily, and be open to external influences.

To effectively support students, comprehensive measures are needed, including
an individualized approach, organizing psychological counseling, and developing
emotional self-regulation skills. Creating conditions for the development of friendships
and organizing events for students' integration into a new environment are also
important. Optimizing the learning process, ensuring even distribution of workloads,
and supporting students in independent work are crucial. Among preventive measures,
this includes the implementation of stress management programs, teaching students the

basics of time management, and adaptive strategies.
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Students' adaptation to the conditions of higher education is an important
component of their academic and personal success. Disruptions in adaptation reactions
can have serious consequences for students' physical, emotional, and social well-being.
Implementing a comprehensive approach to student support will contribute to their

harmonious development and improve the quality of education.

153



MODERN WAYS OF DEVELOPING MEDICINE, BIOLOGY AND PSYCHOLOGY AS
METHODS OF PROTECTING HUMANS

DOI: 10.46299/1SG.2025.MONO.MED.1.8.2

8.2 MikpoxkpucraginiiHa apxiTeKTOHiKa CJMHHM Ta reMoAMHAMIYHi iHIeKCcH HA
(oHi Bpo:KeHHX MATOJIOTiH 30py

AKTyanbHICTh MPOOJIEMU BPOJKEHUX AUCQPYHKIIN 30py 3pOCTa€, OCKUIBKH IIi
MaToJIOTiT MOXYTh BHHHKATH SIK CAMOCTiIMHI, Tak 1 B TMO€AHAHHI 3 IHIIAMHU
(YHKIIIOHATBHO-(1310JIOTIYHUMHA TIOPYIIEHHAMU. MeauuHa CTaTUCTHKA IIOKa3ye,
[0 YacTKa aHOMaJIi y PO3BUTKY 30pOBOI CEHCOPHOI cucTeMu 3pocia 3 60,9 % y 60-
x pokax XX cromtts g0 Maibke 80 % Ha choronenss [327, 328, 329].

Banu 30py cTBOpPIOIOTH MIAIPYHTA AJiA (HOPMYBaHHS TiNMOAUHAMII, TOPYIICHHS
MOCTaBH, 3HUXEHHS (PYHKIIOHAIBHUX MOXJIMBOCTEH KapJ10-pecripaTtopHOTO
anapary, ¢GopMyBaHHS IMYHOJE(MIIUTHUX CTaHIB KIITUHHOI JAaHKA CHUCTEMHOTO
IMyHITETY, cTpecy Ta Tpusoru [328, 330, 331, 332].

MopdodyHKIIOHAIBHI 3MIHU HPU BPOJYKEHUX MMATOJOTISAX 30py MAOTh BIUIMB Ha
MOKa3HUKU KITHIYHUX, O10XIMIYHUX Ta (YHKIIOHAJIBHUX XapaKTEPUCTUK OpPraHi3My
JIOMWHW, M0 TPHU3BOAUTH 1O TIEBHUX 3MiH B TOMEOCTAaTUYHHX TIOKa3HHUKaX
TYMOpPaJIbHOI CKJIaI0BO1 opranizmy [332, 333].

['omeocTtaTuyni 3MiIHM Ha  TI1  OyIOp-KMX  (DYHKI[IOHAJIBHUX  3MiH
BIIJI3EPKAIIIOIOTHCS B 3MiHAX IMOKA3HHUKIB O10JIOTIYHMX PIAUH OpPraHi3My JIIOJUHHU.
bionoriuHi piuHu € YHIKQIBHUMH Ta MICTATh 1H(MOpMaIlito npo GyHKIIIOHATLHUN CTaH
(1310JIOTTYHHUX CUCTEM, HA OCHOBI CIEKTPY PEUOBHUH, 1110 BXOAATH A0 iX ckiaay. Pinnna
MOPOXKHUHU POTa (CIIMHA) € MEPCIIEKTUBHOIO JJI JIaTHOCTUKHU CTaHy (Di310JI0TTUHUX
CUCTEM Ta JJI1 BCTAHOBJICHHS MAaTO(}i310JIOTTYHHUX MPOIECIB B IIIICHOMY OpraHi3My 1
MpEeTeHaAy€e€ Ha OJHE 13 TOJIOBHUX HAIpPSMKIB Cy4YacHOi MEAMKO-010J0T14HOT
niarnoctuku [334, 335, 336].

Cnuparourch Ha HayKOBI NyOJiKallii KOJEKTHUBY aBTOpiB 13 HikuHCBKOTO
JIep>kaBHOTO  yHiBepcuTeTy  iMeHl  Mwukonu  Torojms mpo  0coOJIMBOCTI
MIKpOKpHUCTaJIi3aIlii CIMHA Ha (OHI alanTalliifHUX PeaKIlii Opra”i3zMy 0 €HIOTCHHUX
Ta €K30TeHHHUX (haKTOPIB CEpPEeOBHUINA, a TaKOX Ha (OHI MATOJIOTIYHUX CTaHIB Ta

natodizionoriyaux npornecis [338-343], cTBOPIOIOTH MiACTaBU JIsl OUIBII TIAMOOKOTO
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BUBYECHHS THUIY MIKPOKPHCTaTI3allll CIMHU Ta 3aJIeKHOCTI BUIY MIKPOKPHUCTATIYHOT
apXITEKTOHIKH B1Jl PIBHS MPOSIBY aJanTallliHUX PeaKIliidi B OpraHi3Mi JIFOJUHHU.

MeTor0 JOCHIPKeHHS CTaJl0 BHBYECHHS TMOKA3HUKIB, IO XapaKTePU3YIOTh
[EHTPAJIbHY TeMOJUHAMIKY, SIKa ONOCEPEIKOBAHO BU3HAYa€ CTYIMIHb aJanTaliifHUX
peakxiiiif, Ta 0COOJMBOCTI MIKPOKpUCTATI3alIiHOI KapTHMHU CIMHHU Yy IOHAKIB, IO
CTPaX/Ial0Th Ha BPOJDKEHY MATOJIOT1I0 (TOTajJbHa a00 4acTKOBA CIIMOTA), AK JHKEPETIO
cTpec-haKkTopy.

JlocmimkeHHsT TPOBOIMIIOCH HA TPYIIl BOJIOHTEPIB, sSKa CKIaganach 3 21 ocobu
KOHTpOJIbHA/TIepIIia rpyra (MpakTU4HO 370p0oBi1), 21 ocoba — apyra rpyna (BOJOHTEpH,
K1 MalOTh BPOJKEHI MAaTOJIOT1i 30pOBOI CEHCOPHOI CUCTEMHU: TOTaJIbHa a00 4aCTKOBA
ciinoTa). Bei BojoHTepu OyJiM 4OJIOBIYOI CTaTi, CEpPEeAHIN BIK SKMX CTaHOBUB 22,8
+1,2 pokiB.

Mikpokpucranizalito CIMHUA AOCIIKyBanu no-metoautl Jleyca I1. A. 3abip
CJIMHM 3JIIACHIOBAJIM 4epe3 2 TOAUHM micis npuiiomy ixl. [{o 3a0opy OiosoriyHux
3pa3KiB BOJIOHTEPU MPONOJOCKAIN MOPOKHUHY poTa BOAOK MpoTsaroM 30 CexyH..
[IpoBenenHs 3a00py O10JIOTIYHOrO Marepiaidy 3A1MCHIOBABCS MO Mipl HAKOIMUYEHHS
HECTUMYJILOBAHOI CIIMHU B TTOPOXKHUHI POTa, B HECTEPWIbHI TPOOIpKHU 00’ eMOM 7 MIT
3 TEepMETUYHOI0 3ariIylIKOKo, OTpUMaHui Olomarepial MaB MapKyBaHHS. B
cepeaHLoMy 00’ €M 310paHoi cIMHU cTaHOBUB 1-2 M1 [344, 345].

TpancnoptyBanHsi 010J70T14HOT PIAMHU (CIMHA) 3A1MCHIOBAIA Y CHEI1aJbHOMY
TEPMOKOHTEIHEPT 3 OXOJIO/UKYIOUMMH eJIeMeHTaMH. TepMiH 30epiraHHsi TpH
temriepatypi +2 — + 8 °C — BpogoBx 1 1o0u [346].

ANTOPUTM TNPUTOTYBAaHHS HATUBHOTO MpernapaTy CIMHH To-meTonuill Jleyca
II.A.: Ha 3HEXHUpEHE Ta MapKepoBaHE MPEIMETHE CKJIO BIJMOBIIHO JI0 HOMEPY
BOJIOHTEpa, HecTepwibHOW minerkoto [lacrepa, Hanocutbes 0,2 M CIMHH 31
30€pEKEHHSAM TEPIEHIUKYJISIPHOTO TOJOXKEHHSI BIJIHOCHO HOro TIOBEpPXHI, 4Yac
JeriapaTanii, npu KiMHaTHIA TeMnepatypi, 10-12 rogun [344, 345].

[nenTudikairiro MIKpOKPUCTAIIB CIMHU TPOBOIMIN IUIIX0M nudepenmiamii Ha I-
V Tunm MiKpOKpUCTaIIYHUX arperaris, 3a JanuMu Aurelia Spinei, Alina Monica Picos,

Ina Romanciuc [340].
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[ T — XapakTepHUN YITKUM MaFOHOK 3 BEJIIMKUX KPHUCTAJIB, SIK1 3’s13aH1 MIXK
c00010, Ma€ BUIJISLT JIUCTKA MAMOPOTI.

I[I Tum — XapakTepu3yeTbCs HASBHICTIO TOJIKOBUIHUX CTPYKTYp, a0o
MOOITMHOKUMHU KPHUCTAIOMOIOHUMH CTPYKTYP, K1 MeHII 3a (hopMoro HIXK y I Tumi.

[I Tun — mposABNIATHCA HASBHICTIO BEIMKUX (DpakTaTbHUX MIKPOKPUCTANIB IO
nepudepii Ta MOOTUHOKUX KPUCTATIB K1 MAIOTh Karuienoi0Hy abo 3ipyacTomnoaiony
dbopmu, ane KOHCTPYKIIiSl yTBOPEHHS MOKE BapitOBATUCS.

IV Tun — xapakTepusy€eThCsl HaSBHICTIO OKPEMHUX KPUCTAJIIB B BUTJISIIL cTe61a abo
T'UIKH, SIKI PO3TAIIOBYIOTHCS BIJIHOCHO PIBHOMIPHO IO BCIiM MOBEpPXHI JETiIPOBAHOI
KparuIi CIIMHH.

V Tun Mae 3HaYHy KUIBKICTh OKPEMHX 31pYacTUX KpPHUCTAJIB OBAJIBHOI 4YH
HEIpaBUJILHOT (POPMHU, PO3TAIIOBAHUX B 130METPpUUHOMY T0JI0keHH] [340].

HactynHuii etan: oTpuMaHy MIKpOKPUCTATII3aLIHY apXiTEKTOHIKY BHBYAIU 3a
JOMIOMOTOI0 CBITJIOBOi Mikpockorii, Mikpockoriom MICROmed XS-3330 LED, mpu
30utbieHH1 4x10(40x), 3 BUKOPUCTAHHSIM METOJMKHU CBITIOrO mojis. dotonpoTokon
JOCIDKYBaHUX 3pa3KiB OTpUMyBaiH 3a goromororo kamepu MICROmed MDC-500.
Bineooxymsip OyB npuennanuii yepes TpyoKy-anantep Ha Mikpockoti [347].

JlomaTKOBO KOXKHOMY BOJIOHTEPY TMepel 30UpaHHSIM CIWHU BU3HAYAIU
apTepiaibHUN TUCK (CUCTOJIIYHMM Ta 11aCTOJIIYHUM ), YACTOTY CEPLIEBUX CKOPOUCHb Ta
3arajbH1 aHTPOIIOMETPHUYHI JlaH1 (PiCT Ta Bara).

CraH NOKa3HMKIB IIEHTPAJbHOI T€MOJAMHAMIKH, IHTETPATUBHUX I1HJIEKCIB Ta
IHIEKCY CTpecy, XapakTepu3yBajiu: dacTtora cepueBux ckopouenb (UCC),
apTepianpHUid THCK cHUCTONiyHMM Ta miactomiuamii (CAp. tuck, [Ap. THUCK),
MyJIbCOBUM TUCK, cucTomiunuii 00’em kpoBl (COK), xBununHuii 06’em kposi (XOK),
koe(dirieHT ekoHOMIgHOCTI KpoBooOiry, iHaekc Kepmo (IK), cepueswmii ingexc (CI),
ingekc Pooincona (IP), ingexc Ketne [348], iHmekc ctpecy [349].

JIisi BUMIpIOBaHHSA CHUCTOJIIYHOTO Ta JI1aCTOJIYHOIO apTepiaJbHOTO THUCKY Y
JOCTIKEH] OyJI0 BHUKOPHCTAHO BHUMIPIOBAY apTepialbHOTO TUCKY aBTOMATHYHUN
Gamma control. BumiptoBanua AT ta YHCC BHU3Ha4YaJIoCh TpHUl, KpalIuil pe3yJbTaT

OpaBcs B CTaTUCTHUYHY OOpPOOKY.
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[IpakTUyHO 370pOBI BOJOHTEPU — OYyIHU CTYJIeHTH JIbBIBCHKOIO HalllOHAJIBLHOTO
yHiBepcHuTeTy iMeHi IBana dpaHka.

BomnonTepiB, M0 CTpaXaaroTh Ha BPOHKEHY MATOJIOTIIO 30py OyJau ocobw i3
CIeliaJIbHOI 3araJlbHOOCBITHBOI ITKOJIa-IHTEPHAT JJISl CIINMUX Ta ¢1a0030puX JIIOACH,
M. CnoB’stHCBK, JloHenbkoi obnacTi (eBakyioBaHa 3 2022 poky B MicTo Kam’sHCBKeE,
JIHIIpONeTpOBCHKOT 001acT1).

I'eorpadiuni Ta kimiMaTu4Hi (AKTOPU IEHTPAIBLHOIO Ta 3axXiJHOTO PErioHY
VYkpainu mij 9yac JOCTiIKEHHS HE BPaXOBYBAJHUCH.

Koopaunamist gocnimpkeHs 3aiiicHioBaach kadenpor Oiosorii HikuHcbKOTo
JIep>KaBHOTO yHIBepcuTeTy iMeH1 Mukosu ["oross.

Cratuctuuny oOpoOKy pe3yiibTariB npoBoauian Ha EOM 3a makeTom mporpam
Microsoft Excel.

Bci BosoHTEpH 1aBany MUCHMOBY 3T0Jly Ha y4acTh B JAHOMY JIOCHIKEHHI.

PoGoTa BUKOHYBajach y BIJMOBIAHOCTI 10 010€TUYHUX HOPM Ta 3aKOHOJABUYMX
akTiB Ykpainu [350, c. 25].

B  koHTponbHiii rpymni  BigMivanoch nepeBaxanHa [ Tta Il Tuny
Mmikpokpuctamizaiii, [1I, IV ta V tunu 6ynu BigcyTHi. CriBBITHOIICHHS M1 TUTIAMU
ckianano 2,5:1 (71,4 % : 28,6 %).

OTpumaHni pe3yJIbTaTh y BOJIOHTEPIB, IO CTPAXKIAAIOTh HA BPOHKEHY MATOJOTIIO
30py xapakrepusdytotbes III, IV Ta V tunmom mikpokpucramzaiii ciauau, 1 Ta I tumm
Oynmu BiacyTHl. CHIBBIAHOLIEHHS MDK THUIIAMHU MIKpOKpHUCTami3auii Oepyun 3a
OJIMHUILIIO HaiiMeHui moka3Huk (V tum) ckiangano 2:4:1 (28,6 % : 57,1 % : 14,3 %).

[Tix yac cratucTuuHOT 0OPOOKM MOKA3HUKIB eHTpainbHO1 remoaunamiku (UCC,
CAp. tuck, HAp. tuck, IIAT, COK, XOK) Ta po3paxyBaHHS I1HTEIpaTHBHHX
reMOJIMHAMIYHUX 1HIEKCIB (KOe(iIieHT eKOHOMIUYHOCTI kpoBoobiry, IK, CI, IP, Ingexc
CTpecy) BIAMIYAJIMCHh JOCTOBIPHO 3HAUyIll 3MIHM B TMOPIBHAHHI 3 KOHTPOJIbHOIO
rpynoto, a came Inmekcy Kepmo, [Haekcy crtpecy Ta koedilieHTa €KOHOMIYHOCTI
KpoB0OOIry (6asiiie Bii KOHTPOJbHUX 3HaYeHb HA 98 %; 57,6 %; 34,7 % BIAMOBITHO)

(Mamtonok 1.). Orpumani pesynbtatu 3HaueHHs YCC, CAp. tuck, JJAp. tuck, [TAT
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NEPETYKYIOThCS 3 pe3yJIbTaTaMH, sIKi OTpUMali HayKoBll HiXKHHCBKOTO Jep>KaBHOTO

yHiBepcuteTy iMeHi Mukoinu I'orosst [352-354].

CI
200
Koedimienr
Ianexc cTpecy €KOHOMIYHOCTI
KpOBOOOITY
Innexc Ketne IP

IK

—o— KoHTponbsHa rpyna
['pyna BoNOHTEPIB, 110 MAKOTL BPOKEHY MATOIOTI0 30py
Pucynok 1. I'padiune 300pa>keHHs BIIHOCHUX 3MIH F€MOJIMHAMIYHMX 1HJEKCIB Ta
Ingexcy ctpecy B rpymi BOJIOHTEPIB, 1110 CTPAKIAIOTh Ha BPO/KEHY MATOJIOTIIO 30pY

(ToTanbpHa abo yacTkoBa ciinora). 3a 100 % B35ATO MOKa3HUKKU KOHTPOJIBHOI TPYIIH.

BusiBneni goctoBipHi 3MiHHM, 30Kpema, 3poctaHHs iHaekcy Kepao Ha 98 %
(koHTpOJIb: -7,46 YMOBHI oauHUIll (Y. 0.); BOJIOHTepH 2 rpynu: +7,33 y. 0.) y JojeH,
0 CTPAXIAIOTh HAa BPOJKEHY MATOJOTII0 30py (TOTambHa ab0 YacTKOBA CIIIMOTA)
MOPIBHSHO 3 KOHTPOJBHOIO TPYIOI0, II0 BKa3ye€ Ha 3MEHUICHHS PE3epBHUX Ta
aepoOHUX MOXKJIMBOCTEH oOpraHiaMy Ha (OHI akTHUBAIlli CUMIIATUYHOI YACTUHU
BEreTaTUBHOI HEPBOBOI cucTeMu. Bucoki nmokaszuuku [nnexcy Kepao BkasyroTh Ha
HEPBOBO-TICUXIYHE TEPEHAINPYKEHHS, 10 3yYMOBJICHE CHEHU(BIYHUMH CTPECOBUMHU
aCNeKTaMH J>KUTTA BOJIOHTEPIB, fKI CTPAXKIAIOTh HA BPOKEHY MATOJIOTIIO 30DPY
(ToTanmpHa Ta yacTKoBa JinoTa). OTpuMaHi pe3yJbTaTH MEPETYKYIOThCS 3 podoTaMu

HayKoBLIB HiXKHHCBKOTO iep>kaBHOrO yHiBepcuTeTy iMeHi Mukomu [Noross [340, 343,

352-354].
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[npexc crpecy B apyriit rpymi 30iuibmmBes Ha 57,6 % (konTpoas: 1,003 y. o.;
BoJIoOHTEpH 2 Tpynu: 1,366 y. 0.) BIIHOCHO KOHTPOJIbHOI Ipymu ((i3iooriyHa HOpMa
Innekcy crpecy: 0,88 - 1,12 y. 0.), 1m0 BKa3zye Ha MiABUIICHUN PIBEHb CTPECOBOTO
BIUTUBY Ha opradizM. OTpuMaHi pe3yJbTaTh IHTEPIPETYEThCS 3TITHO JaHUX
JITepaTypHUX JKepen, K MiABUIICHHS piBHA cTpecy [333, 349].

[Ipo pyHKIIOHATbHE HABAaHTAXKEHHS 11T yac (OpMyBaHHS aJanTalifHUX peakIii
JIOJIATKOBO CBIIYUTHh KOE(IIIEHT €KOHOMIYHOCTI KPOBOOOITY, SIKUM  JTOCTOBIPHO
30uThIUBCA B 2 rpyi Ha 34,7 % (koHTpois: 29199 y. o.; Bonontepu 2 rpymu: 3934,27
y. 0.), B IOPIBHAHHI 3 KOHTpojieM. [liBUINICHHS eHepro3arpar sl 3a0e3nedyeHHs
MUPKYJISIIT KPOBI, MOXE CBITYUTH PO 3POCTAHHS OMOPY B CyJAMHHOMY PYCIHi, IO
dbopmye OOMEXKEHHS afanTallliHUX MOKJIMBOCTEH CEpILEBO-CYJAMHHOI CUCTEMHU [0
cTpecy Ta (i3WyHMX HaBaHTaxeHb. [lomiOHI pe3ynpTaTH oOINKCaHi B poboTax
Kasnaueesa JI. A., llleiiko B.I ta Junuko O. A [331, 343, 352, 354].

JlocToBipHe 301IbIIEHHS] B MOKa3HUKaX 2 rpymnu, a came iHaekcy PoOiHcoHa Ha
16% B mopiBHsAHHI 3 KoHTposieM (84 y. o. ; 100 y. 0.), cepueBoro Innekcy Ha 14%
(43,95y.0.;50,05y. 0.) Ta Innexcy Ketrne na 3,5 % (393,26 y. 0.; 406,9 y. 0.), ane B
MOPIBHSAHHI 3 1HIIMMHM IHTETPATUBHUMHU 1HJAEKCAMU BEIWYHWHU BHINE3TagaHUuX
MOKa3HUKIB OyJIM MEHIII BUPAXKEHI.

Takum ynmHOM, Ha (OHI BPOIXKEHOI MATOJIOTii 30pPOBOI CEHCOPHOI CHUCTEMU
(totampHa a00 4YACTKOBAa CIIMOTAa) ISUIBHICTH CEPLEBO-CYAMHHOI CHCTEMH
CYTIPOBOJIKYETHCS: 30UTBIICHHSAM €Hepro3arpaT Uil 3a0e3MedYeHHs PyXy KpOBi IO
CyIMHHOMY pyCJli, 3MEHIIEHHSM BEIUYMHHU CEPIEBOTO IUKIy, IIiIBUIICHHIM
(yHKIIIOHATBFHOT AKTUBHOCTI CUMIIATUYHOI HEPBOBOT CUCTEMH, SIKa BIUTMBAE HA PIBEHb
reHepaIi30BaHol aJanTalliifHOl peaKIlii.

Bci Butie nepepaxoBani 3MiHU XapaKTEPHI JIJIs1 HASBHOCTI XPOHIYHOTO CTPECy Ta
ajganTallfiHuX peakuid, sKI MalTh KOMIIEHCATOPHUN XapakTep, Nepeayrouu
3aydeHHs] (Di310JIOTIYHMX pE3epBIB OpraHi3My HUISIXOM aKTHBAlli CUMIATUYHOI
YaCTMHU BETETAaTUBHOI HEPBOBOI CHCTEMHM, 10 Ma€ BIAJ3EpKAJICHHS B
MIKpPOKPUCTAJIIYHIN  apXITeKTOHIi 3 mnepeBaxanusm Il  ta IV Tuny

MIKPOKpPHUCTAII3AIli1 CIIMHH.
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[Ipy mOpiBHSAHI BIAMOBIIHOCTI THUIIIB MIKPOKpUCTAIi3aIlli Ta BPOHKEHUX
NaToJIOTIA 30py, fAKI OyJM NMPHUCYTHI Y BOJIOHTEPIB, BHUSBJIEHA KIUJIbKICHA IepeBara
TSOKKUX TATOJIOTIH 30pOBOi CHCTEMH caMe i V TUIy MIKpHCTai3allii CIWHU, 0
J0JIaTKOBO Meperykyerbest 3 gopodbkom Khurana A., Singh M., Malik A. Ta iHmmx
10,10 301IBIIICHHSI PIBHS CTPECY 3aJI€KHO BiJl TSHKKOCTI TaToJiorii [332].

TakuM YHHOM, JOCHIIKEHHS MMOKAa3HHUKIB MIKPOKPUCTAII3AIMHOT KapTHHU
CIIMHM Ta LEHTPAJIbHOI FeMOJMHAMIKUA y IOHAKIB, IO CTPAXKJIAIOTh HA BPOIKEHY
naToJiorito  30py (TOoTajmbHa ab0 YACTKOBA CIIMOTA), CTBOPIOE MIATPYHTS IS
(dhopMyBaHHS TEOPETUYHUX 3acaj] MPO HASBHICTh (YHKIIOHATBHOT 3aJIEKHOCTI THITY
MIKpPOKpHCTaJII3aIlli BiJl IITHOMHN MATOJIOTIYHOTO MPOIIeCY Ta CTYIIEHIO PIBHS CTpecy,
o0 JO0JATKOBO MIATBEP/UKYeTbcs 3HaueHHAMH IHaexcy Kepno, koedimienra
€KOHOMIYHOCTI KpoBOOOIry Ta IHIeKcy cTpecy.

30UTbLIEHHSI €HEpro3arpaT Ha pyX KpOBI MO CyAWHAaM, (PYHKIIOHAJIBHOIO
HaIpyXEHHS PEryJisiii KpoBOOOIry Ta MiJBUILEHA aKTUBHICTh CUMIATUYHOT YaCTUHU
BETE€TATUBHOI HEPBOBOi CUCTEMU € O3HAKOIO aJalTaIllifHOTO BUCHAXKEHHSI OpraHi3my,
0 JOAATKOBO TMIATBEP/KYETHCA 3MIHOIO  CIIBBIHOIICHHS MIX  THIAMHU
MIKPOKPHUCTAJII3aIlil CIMHU B TPYIIl BOJIOHTEPIB 3 BpoxKeHUMU Bagamu 3opy (II1:1V:V;
2:4:1; 28,6 % : 57,1 % : 14,3 %).

BusBneni 3MiHM B MIKpOKpPHUCTaNI3alliHIM KApTHUHI CIMHM Ta B IMOKa3HUKax
[EHTPAJIbHOI TEMOJIMHAMIKK Ha TJI1 BPOJKEHUX MATOJIOTIH 30py (TTOBHA Ta YaCTKOBA
CJIINOTA) BKa3ylOTh HAa HAsBHICTh I'€HEPATI30BAHOTO CTPECY, SAKUW 3YMOBJIEHUN HE

MOBHOIO COITiaMi3alll€l0 B CYCIIILCTBI (TPUBAINI TICUXOEMOIIIHHUN CTPEC).
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8.3 BnumB aduiyGiHy Ha cucTeMHMii iMyHiTeT JIOIMHH Ta Jesiki OioximiuHi
NMOKA3HUKHU KPOBi NPpH (Pi3MYHNX HABAHTAKEHHSX

B CBITI Cy4acHOrO CHOPTY BHCOKHX JOCSTHEHB JIy>)K€ TOCTPO IOCTaBIICHE
MMATAaHHS 100 MaKCHMaJIbHOTO BIOCKOHAJIICHHSI BCIX €TaliB MPOIECY IiATOTOBKH
CIIOPTCMEHIB JI0 3MaraHb. BiJloMo 1110 peryssipHi (i3uyHl IHTCHCHUBHI HaBaHTaKEHHS
SIKUM T IJTAF0THCS JIFOJIM BUCOKOTO CIIOPTY BIUTMBAIOTH HAa ()yHKITIOHATBHI MOMKJIHBOCTI
OUIBIIIOCTI OPTraHiB Ta CUCTEM, a TAKOXK Iepedir 610XIMIYHUX MPOIIECIB B OPraHi3Mi.

PesynbraTu noCiIKeHb, K1 BKe OyJId TPOBE/ICHI Ha TEPUTOPISLX HAIIOT KpaiHU
(Ykpainu) Ta 3aKOpIOHOM [JOBOJATH, IO 3MiHA CHOPTUBHHUX PE3YJbTATIB B
HETraTUBHOMY HaNpsSIMKY Ta MOPYLICHHS 3/I0POB’ sl HANIPsIMY TOB’si3aHi 3 JeheKTaMu B
Hecrneur(iuHiil pe3uCTEeHTHOCTI Ta IMyHHOMY 3axucTi [355, 356]. [lopyu 3 TuM npu
rapMOHIMHOMY  (DYHKI[IOHYBaHHI IMYHHOI CHCTEMH OpraHi3My TapaHTOBaHa
onTUMaJibHAa poOOTa IHIIUX OpraHiB i cucteM [355, 356]. Byap sike mopyiieHHs 1aHO1
pPIBHOBAaru HEMUHY4E BiIOUBAETHCS HA IMYHHOMY CTaTyCl CIIOPTCMEHIB.

[Tpu HaaMipHuX (QI3UYHUX TPEHYBAIBHHX HABAHTAKCHHSX Ta HABAHTAXKEHHSX
OB’ A3aHUX O€3MOCepPeIHbO Mij] Yac 3MaraHb y CIIOPTCMEHIB MOXKYTh YTBOPIOBATUCS
IMyHOZIe(DIIIUTHI Ta ayToarpecuBHi ctanu [357, 358

[Tix yac ¢13MYHUX TPEHYBaHb OPraHI3M MIJAAETHCS TOBIOCTPOKOBOMY BILTUBY
MOJIpa3HUKIB Ta HABAaHTAXXCHb 10 B CBOIO YEpry IEPEBUIIY€E MOPOTU pearyBaHHs
OpraHi3Mmy Ta IpU3BOAUTH 0 MPEMOPOITHUX CTaHIB, PI3HOMAHITHOTO BUIY MOPYIIICHb,
a TaKOXK 3araJibHOro BUCHaXkeHHs [357, 358].

B (i3zionorii cnopty iCHye NOHSTTS «BIAKPUTE BIKHO», AK€ BKIIOUa€e B cede
nepioj] 3HUKEHHSI 3AaTHOCTI IMyHHOT CUCTEMHU aJI€KBAaTHO pearyBaTd Ha iH(eKIiiHI
areHTH MICJs 3HAYHMX IHTEHCUBHUX (DI3MYHUX HABAHTAXKEHb. TE€OPETHUYHO MOHATTA
«BIJKPUTOTO BIKHA» TIOB’SI3aHE 13 CIJIECKOM 3aXxBOPIOBAHOCTI y CIOPTCMEHIB 3
KOPOTKOYACHOIO CYTMPECI€l0 IMYHHOI CHCTEMH III0 3HAXOJIUTHCSA TIiJ] BIUIMBOM
HaaMIpHUX (I3UYHUX HABAHTAXKEHb. 3HIKCHHS IMYHHOI BIJIIOBIJI € paHHIM

CUMIITOMOM TOPYIICHHS aJaNnTallifHIX MOXJMBOCTEH OPTaHi3My CIOPTCMEHIB IO
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CYNpPOBOJKYETHCA  3HMKEHHSIM MPOTH  1HQEKIIMHOrO  3aXUCTy, 3HUKEHHSIM
(daronuTo3y, Mirpami€r0 JCHKOLMTIB, 3MEHIIEHHSIM IIOKa3HUKIB  KIJIBKOCTI
eo3uHOo(DUIiB Ta MiMporuTiB B nepudepuyHiii KpoBi. SABuie iMyHOCynpecii y nepiof
IHTGHCUBHUX TpPEHYBaHb HOCUTHh TNosidakTopHuii xapakrtep. IlocTiitHl 3Ha4HI
MEPEBAHTAKEHHS SKUM TMIJNA€ThCS OpPraHi3M CIOPTCMEHIB NMPOBOKYIOTh 3MIHH Y
TOPMOHAJIBHOMY CTaTyCl, MOPYUICHHSIM pedepeHTHUX O10XIMIYHHUX MOKA3HHUKIB IO
MOK€ BIIMBATH HAa ONTHUMaibHE (DYHKI[IOHYBAaHHS IMYHHOI CHCTEMH OpraHi3my B
mimomy [357, 358].

Ha npoTunexHicTh 10 BHINEBKa3aHOro (i3WYHI HABAHTAKEHHS Ta CTPECOBI
CUTyallil TMiJl Yac CHOPTHMBHOI JISUTBHOCTI MOXYTh BIJIIrpaBaTH a0COJIOTHO
MPOTUJICKHUH BILTUB. be33anepedunuM € Toi PakT nio crpec Ta pi3uyHe HABAHTAKEHHS
MOKE BIJIrpaBaTH TaKOX IMYyHOCTUMYJIIOIOUY pOJb, ONTHUMI3YyIOUH MPU IbOMY
aJanTUBHI 3JaTHOCTI CUCTEM Ta OpraHiB cnopTcMeHiB [357-359]. Xoua, He Oepyun 10
yBaru 3HA4yHy KUIBKICTh IMyOJiKaliid mpo 3MIHM B IMYHOJIOTIYHIM BIJAMOBIAI TiA
BIUTMBOM (D13MYHHUX HABAHTAKEHb MOXKHA CTBEPJIKYBATH IO iX XapaKTep 1 3HAYCHHS
BHUBYEHI B HEJIOCTATHIHN MIp.

B nepiry uepry B myOmikarlisix mpeictaBiieHa oIfiHKa JaHUX JIOBOJII 0OMEXEHOTO
YKCIa peakilii HecreurnpiuHoro 3aXMcTy Ta IMyHITeTy. Ha *anb BIACYTHI BIIOMOCTI
PO CTaH WIMPOKOTO KOMILJIEKCY TOKa3HUKIB. BiOMO TakoX 10 NPUTHIYEHHS
OKpPEMHX MPOSIBIB IMYHHOT'O 3aXHCTy PaTUKAIbHUM YMHOM MOKE HE BiJIOOpakaTucs
Ha M1JICYMKOBIH pE3UCTEHTHOCTI OpraHi3My. Benurka KibKICTh JOCIIIKEHb JOBOAUTD,
III0 HEJIOCTaTHS IMYHHa BIAMOBIAL TIOB’S3aHA 3 MPHCYTHICTIO JucOajgaHcy y
B3a€MO3B’SI3KaX IMYHHOI CHCTEMH, 3MIHOIO KIUIBKOCTI CTaTHYHHX 3B’S3KiB, iX
HaIMpsIMKy Ta IHTEHCHBHOCTI M IMYHOJIOTIYHMMHU TokazHukamu [358, 359]. Ha
JaHUM TIEp10J] Yacy Il MEXaHi3MH Y CIOPTCMEHIB HEIOCTaTHHO BUBYEHI.

Takox BIACYTHI SIKICHI Ta KUIBKICHI XapaKTEPUCTHKUA MEXaHI3MiB MOPYIICHb
iMyHITETY (M€ MOBa MpO peakiii BPOHKEHOTO IMYHITETY) Ta Heclneuu(iuHoi
PE3UCTEHTHOCTI TP IHTCHCUBHUX 3aHSATTAX CIIOPTOM.

JloBeneHo, 110 Ipy TOCTPOMY 3arajJbHOMY CTOMJICHHI BiJJ3HAYA€ThCS CIA0KICTh

1 3HWKEHHS TMpaIe3aTHOCTI JIIOJIMHU, a TPU TEPEHANpYXeHHI 10 IUX CTaHIB

162



MODERN WAYS OF DEVELOPING MEDICINE, BIOLOGY AND PSYCHOLOGY AS
METHODS OF PROTECTING HUMANS

JOTAEThCSL TOPYLIEHHS (PYHKINI CEpIeBO-CYAMHHOT CUCTEMM Ta IHIIUX OPTaHiB 1
cucteM. [359] [Ipu nepeTpeHOBaHOCTI Y CIOPTCMEHIB JOCSITHEHI paHillle pe3yJbTaTh
CTalOTh HECTIMKMMH SK HACHIIJIOK BEreTaTUBHUX MOPYIIEHB, MOPYIIEHb B pOOOTI Ta
(YHKIIAX IIEHTPaIbHOT HEPBOBOI, a TAKOXK €HIOKPHUHHOI cucTteM. Bigomi i okpemi
JaHl Mpo BIJCYTHICTh 3aJE€KHOCTI LIMX TMPOILECIB BiJ PiBHS cTpecy. €AMHOI TyMKHU
HAayKOBI[IB TMpO T, M0 caMeé MOXKHAa BBaKATH HAMIMHUMH MapKepaMu
NEePETPECHOBAHOCTI HE ICHYE.

Hacammepen cydacHmii TpeHyBalbHUN MpoIleC MOOYyJOBaHUN Ha MPUHITUATIAX
BUBYEHHS J1i MEXaHI3MiB JIOBIOCTPOKOBOI CTaOlIbHOI ajamnTarlli, sika MO3UTHBHO
BIUIMBA€ Ha 3aKpIIUICHHS JOCATHEeHb. CrenudiuHi 3MiHM SIKI BUHUKAIOTH 3aBISKH
aJanTaifHuM pe3epBaM OPTaHi3My JO3BOJISIIOTH 3HM)KYBAaTH HANpyry B yMOBax
(1310JI0TTYHOTO CIIOKOIO 1 BIIHANTH ONTUMAaJIbHI PE3€pBU B aKTHUBHIH (pa3i BIMOBITHO.
J171s1 KOKHOTO 1HJMBI1/Ia B CIIOPTI ICHY€E CBOSI MEKa PiBHS BIIMOBIAHOCTI IHTEHCUBHOCTI
¢ismunoro HaBantaxeHHs [359, 360].

MeTtoro Hamoro AociipkeHHs OyJio 3’sCyBaTd BIUIMB MperapaTa-ajganToreHa
«AdnyOiH» Ha NMOKa3HUKU CHCTEMHOIO IMYHITETY Ta AEsKl O10XIMIYHI MOKa3HUKU
KPOBI.

JImst MTOCSATHEHHST TIOCTABJICHOI METH BHUKOPHUCTOBYBAIHCS 3aralbHONIPUIHSTI
KJIIHIYH1 Ta 010XIMIYHI METOU aHaji3y KpoBi [361].

Busznavanucst 610XiMiuH1 MOKa3HUKHU KPOBI: KOHIICHTPAIIisl €JIEKTPOIITIB (Kaifo,
HaTpil0, MarHiro, XxJjopy) 1 aHami3z JedkouutapHoi Gopmynu. KonieHTpariito
enektponitiB B cupoBarii kposi (K*, Na*, Cl) BusHauagum 3a I0mOMOIORO
HaITiBaBTOMATUYHOTO aHaJli3aTopa Ha OCHOBI1 10H-CEJIEKTUBHUX €JICKTPO1iB «StarLytey»
(HOpMa KOHIEHTpAIlil 10HIB KaJil0 B CUPOBATII KPOBI CTaHOBUTH 3,5 — 5,1 MMOb/1,
10HIB HaTpito — 136 — 145 mmounb/i1, xnopua-ioHiB — 98 — 107 MMoIb/11.); BUBHAYCHHS
KOHLeHTpanii Mg?* mposoaunu Ha aBOmpoMeHeBoMy crekTpodoTomerpi UV-VIS
A560 (Hopma KOHLEHTpallli MarHif0o B CHpoBatli KpoBi crtaHoButh 0,66 — 1,04
MMOJIB/11.). KimiHIuHMI aHami3 KpoOB1 MPOBOJMBCS 3a JOMOMOTOI0 aBTOMATHYHOTO
rematoJioriuoro anamizaropa ABX-Micros 60. IlizpaxyHok JeikonuTapHOi

dbopmynu mpoBomuBcs B ¢apOOBaHMX TMpemaparax KpoBi KoMIUiekcoMm Maii-
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I'pronBasibna—T'iM3u  (MeTtomom  [lammenreiiMa) 110 BUKOPUCTOBYETHCS IS
3a0apBJICHHSI Ma3KiB KPOB1 MpU pydHOMY TU(PEpeHIIIHHOMY TIIpaXxyHKY JICHKOIUTIB
3a gonomoroo ontuyHoro Mikpockorna KERN Optics OBT 104 Ta niuniapHUKa KITITHH
nerkonuTapHoi popmyiu nepudepiitnoi kposi [361].

Becb oTpuMaHuii eKclepUMEHTaJbHHI Martepian oOpoOUIM  METOAOM
napaMeTpuyHoOi 1 HemapaMeTpUyHOi CTaTUCTHUKU 3a mporpamoio Microsoft Excel.
[udpori MacuBU BCIX OTPUMaHUX IMOKA3HUKIB 00POOIISUTH )11 KOXKHO1 IPYITH OKPEMO.

VY nmociimkeHHi Opayii y9acTh BOJOHTEpH 3arainbHOIO KimbkicTio 100 oci6 (Bci
BOJIOHTEPH YOJIOBIUOi CTaTi BIKOM y Biti 16 — 19 pokiB), axi Oyiau po3/iieHl Ha TpH
rpynu. [lepiry rpymy (KOHTPOJIbHY) CKIQJIA MPAKTUYHO 3/I0POBI HETPEHOBaH1 0coOU
(50 oci0); mpyry ckiaiau 25 MpakTAYHO 3J0POBUX HETPEHOBAHMX OCI0; Tpers 25
CIIOPTCMEHIB PI3HOTO PIBHA MIJATOTOBKU ITPOBHUX BHJIIB CHOPTY, SIKI OTPUMYBAIU
roMeonaTnyHui npenapatr «AdayOin».

AdnyOiH € KOMIUIEKCHUM roMeonaTUHYHuUM Tpenapatom. [Ipenapat ctumystoe
cUHTE3 IHTep(EepOHY 1 KIITUHHY JIAHKY IMYHITETY, 110 JI03BOJISIE€ 3aCTOCOBYBATH HOTO
Ha pI3HUX CTaaisX 1HQEKIIHHOro mnpouecy (4K [ NpOPUIAKTUKH, TaK 1 I
JiKyBaHHs). BusBiisie mpoTu3analibHy J1if0 Ha CJIM30B1 Ta CHHOBIaJIbHI 000JIOHKH, 110
MPU3BOAUTE JI0 3HIDKCHHS SBUII €KCyJalii Ta HaOpsky. Mae e31HTOKCUKaIlliiHy Ta
M SIKY apO3HIKYBaJIbHY Aito [362].

[ToxBiiHuit MexaHi3M Jiii 3a0e3Meuy€eThCs K Yepe3 MOKpaIlaHHs CHCTEMHOTO Ta
MICIIEBOT'O IMYHITETY OpraHi3My, Tak 1 MPsIMOIO MPOTUBIPYCHOIO €0 TIpenapary. 3a
JAHUMU KJIIHIYHHUX CIIOCTEPEKEHb MpU MPopIIaKTUYHOMY 3aCTOCYBaHHI Mpenapary B
JIEKUJIbKA Pa31B 3MEHIITy€ HMOBIPHICTh 3aXBOPIOBAHHS Ha TPUII Ta PECIipaTOPHI BIPYCHI
iHdexmii. Ilpu  ;mikyBaHHI ~ BABIYI ~ IPHUCKOPIOE  OAYKaHHA,  3amooirae
yckiagHeHHsM. [1nanoBa mpodinakTuka 1TaHUM IpenapaToM MOYMHAETHCS 3a 1 MicAIb
710 CE30HHOTO M1JBUILEHHS 3aXBOPIOBAHOCTI HA peCIipaTopH1 BipyCHI iH(EKIIii a00 mij
yac BUHUKHEHHs emigemii. Ilportumokazans s KoMOiHamii 3 IHIIMMHU
dapmakosoriyHUMHU 3acobamu Hemae. [Ipemapat MokHa KOMOIHYBATH 3 Oy/Ib-SIKHUMH

JIKapChbKUMU 3ac00aMM Ta METOJIaMU JIikyBaHHs [362].
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Hana dbopma npenapaty Oyia obpaHa JjIsi ydacTi B JOCHIKEHHI 00 icHye
MO>KJIMBICTh TOYHOT'O JO3YBaHHS MiJ Yac nmpuiiomy y hopmi Kpareiib, a TAKOK HU3bKOi
cobiBaptocti. [lpenapar “Admy6in” npodiIakTUYHO MPHUIMaTK Ha MPOTA31 TPHOX
THXKHIB JIO MIKOBUX HAaBaHTaKeHb a00 3Mmaranb. KoxeH maB BiacHUWil (uiakoH, aie
npuiiMany mia HarasgoMm napamenukiB 10 kpamens, 2 pa3u Ha JeHb, IMIOAHSI B iX
MPUCYTHOCTI.

batbku BCixX BOJIOHTEPIB Ta cami BOJIOHTEPH J1aBaJId MMCbMOBY 3r0Jly Ha y4acTh
B HAyKOBOMY JOCITI/DKEHHI Ta OOpOOKYy eKclepuMeHTanpHuX naHux. [lig dac
MPOBEJEHHS J1OCIIIKEHb BC1 IPYIU 3HAXOAMINCH M1 KOHTPOJIEM JIIKaps-TEpareBTa.
Bci gocnimpkeHHs 1 aHali3 OTPUMaHUX PE3YJIbTATiB MPOBOJIMIIUCS Y BIIMOBIIHOCTI JI0
0CcOOJIMBOCTEN aHATOMO-()1310JIOTTYHOTO PO3BUTKY OpraHi3My BOJIOHTEpPIB [363].

Becb oTpuMaHuii ekcnepUMEHTaJbHHI Marepian oOpoOWUIM  METOAOM
napaMeTpUyYHOl 1 HEMapaMeTPUYHOI CTAaTUCTUKU 3a mporpamoro Microsoft Excel.
[udpoBi MacuBy BCiX OTPUMAHUX MOKA3HUKIB 0OPOOIISIIN 17151 KOKHOT TPy OKPEMO.

Po6oTa mpoBoguiacs BiMOBIAHO JO HOPMATUBHUX BUMOT, SIK1 JIIFOTh B Y KpaiHi
ta [losbil, 1 HOpM, SIKI 3aCTOCOBYIOTHCS B MIKHApOAHIN mpaktuii, — npasuin ICH
GCP, I'enbcincokoi aexnapartii (2000). [364-368 ]

B xomi Hamroro mociipKeHHS BUABWIMCS BIAMIHHOCTI JEIKAX Ol10XIMIYHHUX
MOKa3HUKIB Mepu(epruyHOi KpOBI, @ TAKOK BIAMIHHOCTI Y TOKa3HUKAX JEHKOIUTAPHOI
GbopMynu CHOPTCMEHIB PIZHOTO PIBHS MIATOTOBKU ITPOBUX BHUAIB CHOPTY IIOJO

MPaKTUYHO 37I0POBUX HETPEHOBAHUX JIFOJIEH.

165



MODERN WAYS OF DEVELOPING MEDICINE, BIOLOGY AND PSYCHOLOGY AS

METHODS OF PROTECTING HUMANS

Taoanna 1

[Toka3zHuku HecnienudIYHOro MPOTHUIH(EKIIIHHOTO 3aXUCTy OPraHi3My CIIOPTCMEHIB

PI3HOTO PIBHA MIATOTOBKHU ITPOBUX BUIB CIOPTY Ta MPAKTUYHO 3I0POBUX

HETPEHOBAHMX JIIOJICH MPpU BXXUBaHHI adayOiHy

[Toka3Hnuku Kontponb Excniepument (n=25) Excniepument (n=25)
(n=50) [TpakTU4YHO 370pOBi CroprcMeHu
HETPEHOBaHI JIIOJIU
bi (0] TTiCIIst 10 TiCost
apayOiny adyOiny apny6iny | adpmyOiny
Jeitkormru | x10%/n 7,08+£0,29 | 6,99+0,27 | 6,334+0,22 6,83+0,09 | 6,08+0,07*
Jlimporuru | Bign., % 28,22+2,18 | 27,96+1,52 | 29,61£1,49 | 17,98+1,41 | 23,01£1,19*
A6c.,x10%1 | 1,97£0,08 | 1,96+0,07 1,78+0,05* | 1,26+0,06 | 1,38+0,05*
Monouutu | Bign, % 9,85+£0,24 | 9,91+0,22 10,05+0,32 | 10,12+0,23 | 11,01+0,19
A6c.,x10%1 | 0,68+0,04 | 0,69+0,03 0,60+0,03 0,70+0,04 | 0,66+0,03
Hetitpodimu | Bimn, % 63,01£1,12 | 63,05+£1,07 | 62,93+1,14 | 64,50+1,18 | 62,19+£1,09
A6c.,x10%m | 4,35+0,11 | 4,41+0,08 | 4,1+0,09* 4,21+0,07 | 3,51£0,04*
[Mannyko Binn, % 3,38 3,41£0,06 | 4,09£0,11* | 3,56+£0,07 | 4,98+0,1*
siepHi 0,08
HEHTPODITH | AgGC 0,24+0,02 | 0,24+0,02 | 0,284+0,02* | 0,25+0,01 | 0,35+0,01*
x10%n
CermenTo BimH, % 61,32+2,03 | 60,97+1,98 | 61,21£1,95 | 62,17£1,73 | 58,69+1,22
sIIepH1 5
Ab6c.,x10%m | 4,29+0,06 | 4,26+0,05 | 3,67+0,12* | 4,35+0,07 | 3,52+0,08*
HeiTpodinu

* - MOCTOBIPHICTH pi3HUII Moka3HUKIB p<0,05

VY rpymi CHOPTCMEHIB, IIOAO KOHTPOJBHOI TPYyHH MPAKTHUYHO 3J0POBHUX

HETPEHOBaHUX 0CiO,

micns  mpuiiomy mpemnapaty “‘AdayOin”

crioctepiranacs

TEHJICHIIiS JOCTOBIPHOTO 3HWIKEHHS 3arajibHO1 KIJIbKOCT1 JieWkonuTiB Ha 14,13 %

(p<0,05) (Tabm. 1.)
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[Ipotuindekmiitnuii  HecrienUpIYHUM  IMYHITET, SKUA  yTBOPIOETHCS
HeWTpodilaMi, MOHOIMTaMHU, eo3uHodIaMu, OazoditamMu, JTIMEAOIUTAMH, Y
CIOPTCMEHIB OyB 3HAYHO 3HWKCHHI, MO BIIHOIICHHIO A0 MPAKTUYHO 3A0POBHUX
HETPEHOBAHMX OCI0, Ha 116 BKa3y€ 3HUKEHHS BIJHOCHOTO 1 aOCOJIIOTHOTO YHCIa
nmimponutiB Ha 18,46% (p<0,05) 1 30 % (p<0,05) BIiAMOBIIHO Ta 3HWKCHHS
abcomoTHOI KinmbkocTi HehTpodimB Ha 19,31% (p<0,05), 3a paxyHOK 3HWIKEHHS
a0COJIIOTHOTO YKciia CerMEHTOsiAepHUX HeuTpodiniB Ha 18 % (p<0,05), mopyu 3 TuM
CTHIOCTEpIrajocs IMiJBUIIEHHS BIIHOCHOI Ta a0COJIIOTHOT KUIBKOCTI MATUYKOSIEPHUX
HertpodumiB Ha 45,83 % (p<0,05) Ta 47,33 % (p<0,05) BiAMOBIIHO, IO BEAE O
nopyuieHHs JerkoruTapHoi Gopmynu. (Tabm.1.) IIlo cTocyeThbcsi MOHOLIMTIB, TO iX
B1JIHOCHA 1 a0COJIFOTHA KUJIBKOCT1 y CHOPTCMEHIB 1 TPAKTUYHO 3J0POBUX HETPEHOBAHUX

0cC10 HE 3MIHIOBAJIKCH.

Taouuus 2.
Jlesiki 010X1M14H1 TOKA3HUKHW KPOBI B TPYIIl CIIOPTCMEHIB 1 KOHTPOJIBHIN TPyIIl IPH

BKMBaHHI aryOiHy

ITokazHuku KonTtpons (n=50) CrniopTcMeHU sKi

npuiimanu «Aday0in» (n=25)

X70p, MMOJIB/IT 104,91+1,7 103,4+2,1
Kamiii, MMomb/1 4,96+0,33 4,71+0,29
Harpiit, Mmoub/n 144,22+2.1 141,59+2,1
Marsiii, MMOJIB/JT 1,01+0,02 0,76+0,01*

* - MOCTOBIPHICTH pi3HUII Moka3HUKIB p<0,05

BenmnunHu 1MOKa3HUKIB BMICTY €JIEKTPOJITIB B mepudepiiiHii  KpoBi
JOCIIKYBaHUX HAMH CIIOPTCMEHIB OYyJIM 3HIDKEHI MO0 KOHTPOJLHOI TPYIH, IO,
CKOpIII 3a BCe, MOXE OYTH MOB'SI3aHO 3 MIJBUIICHUM BHUBEICHHSM €JICKTPOJITIB B
IpoIiecl MOTOBHAUICHHS I Yac aKTHBHUX (I3MYHMX HaBaHTaXXeHb. J[OCTOBIpHO
3HM3WJIACSA KOHIIEHTpalis ioniB Mg?* na 24,76%. Konnenrpanii ionis Na* K * i Cl" ne

3a3HaBaJM AO0CTOBIpHUX 3MiH (Tabmn.2.)
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BigHocHO pe3ysnbTaTiB MOKA3HUKIB HECMENU(pIYHOTO0 IMYHHOTO 3aXUCTY MpPH
3acTocyBaHHI «AdayOiHy» TPaKTUYHO 3J0POBUMHU HETPEHOBAHMMHU OCOOaMH
JOCTOBIPHUX 3MiH IMOKa3HHUKIB IepudepudHoi KpoBi HE criocTepiranock. Lle Bkasye Ha
Te, 10 BIUIMB mpenapary “Adury0iH” Ha MOKa3HUKHA CUCTEMHOTO IMYHITETY Ta JIesKl
010X1MI4HI TOKa3HUKH TepU(PEpUIHOi KPOBI CHOPTCMEHIB PI3HOTO PiBHS MIATOTOBKU
IrpOBUX BHJIB CHOPTY 3HAYHO OUIBIIMM, HDK Ha MOKAa3HUKH MepudeprudHoi KpoBi
IPAaKTHYHO 3JI0POBUX HETPEHOBaHUX 0ci0 [369].

[TpuckopeHHsT BUAUICHHS ENEKTPOJITIB MiAg dYac (I3MYHUX HaBAHTAXEHb €
CEpHO3HOI0 MPOOIEMOI0, SIKA BUKJIMKAE IHTEPEC Y CYYaCHUX JOCIIAHHMKIB TOMY IIO
BKa3ye€ Ha  HEBUI'€MHY  HEOOXIIHICTh  PEeryJisilii  BOJHO-EJIEKTPOIITHOTO
Oasancy. Takox € 1aHi, Ikl BKa3ylOTh Ha CyTTEBUM BIUIMB KOHILIEHTPALIIi €J1EeKTPOJIITIB
KpOBi Ha (DYHKIIIOHAJILHUIN CTaH JeSIKUX oprasiB 1 cuctem [370].

Hame pociaimkeHHs BHUSBWIO [I€dKI TOPYIIEHHS B IMyHHOMY CTaTyci
CHOPTCMEHIB PI3HOTO PIBHS MIATOTOBKH ITPOBUX BHJIB CIOPTY IO BIHOUIEHHIO J10
MPAKTUYHO 370POBUX HETPEHOBAHMX OCIO.

[Ipotnindexkuiitanii  HecreuuPiuHUA  IMYHITET, SKUA  yTBOPIOETHCS
HeWTpodiIamMu, MOHOIUMTaMHU, eo3uHodiIamMu, Oazodinamu, mMpoIUTAMHU, Y
CHOPTCMEHIB OyB 3HAYHO 3HWKEHUW, MO BIJHOIICHHIO 0 MPAaKTUYHO 3JI0POBHX
HETPEHOBaHUX OC10, Ha 1€ BKa3y€ 3HWKEHHA BIAHOCHOTO 1 aOCONIOTHOIO Yucia
mimponutieB Ha 18,46% (p<0,05) 1 30 % (p<0,05) BIANOBITHO Ta 3HIKECHHS
abcomoTHOI KinbkocTl HeuTpodume Ha 19,31% (p<0,05), 3a paxyHOK 3HUKEHHS
a0COIOTHOTO YKciia CerMEHTOosIepHUX HeuTpodiiB Ha 18 % (p<0,05), mopyu 3 TuM
CIIOCTEpIranocs IMiJIBUIICHHS BIJIHOCHOI Ta aOCOIIOTHOI KUIBKOCTI MaJTHMYKOSISPHUX
HeirpoduniB Ha 45,83 % (p<0,05) ta 47,33 % (p<0,05) BiAMOBIIHO, IIO BEAE N0
nopyIieHHs JielikonutapHuoi ¢popmynu. Illo cTocyeThcss MOHOLIUTIB, TO iX BITHOCHA 1
a0COJIIOTHA KUIBKOCT1 Y CIIOPTCMEHIB 1 MPAaKTUYHO 3/I0POBUX HETPEHOBAHMX OCIO HE
3MiHOBaluca. OTpuMaHi MMOKa3HWKUA CBiY4aTh MPO JUCPYHKIIK CUCTEMHOTO
imyHirery [370].

JocnixyBaHi HaMU TOKa3HUKU €JEKTPOJIITHOrO OanaHcy B mnepudepuyHii

KpPOBI B TPyl CHOPTCMEHIB 3HMKEHI MO0 KOHTPOJBHOI TPYIH, 0, MU BBAXAEMO,

168



MODERN WAYS OF DEVELOPING MEDICINE, BIOLOGY AND PSYCHOLOGY AS
METHODS OF PROTECTING HUMANS

TICHO TIOB'SI3aHO 3 IMIJBUIIEHUM BUBEACHHSM EJICKTPOJIITIB IPH MOTOBUJLICHHI Ta
MOPYIISHHSM  BOJIHO-ENEKTPOJiTHOrO Oamancy. CrocTepiraerbcs JOCTOBIpHE
3HIKEHHS KOHIIEHTpawii ioniB Mg?* na 24,76%. Konnentpauii ionis Na* K * i CI
3AITMIIUINCS CTaOUTbHUMH.

OTpumaHi HaMH pPe3yJIbTaTH TMEPErYKYIOThCS Ta JOMOBHIOIOTH 3 HAYKOBUMH
nopobkamu Ponaesoi M. O. ta Illeiiko B. 1.

Takum urHOM, pE3yJbTATH HAIIOTO JOCHIKCHHS JOMOBHIOIOTH JIHIIE 3arajibHi
BIJIOMOCTI TIPO CTaH IMyHHOI CHCTEMH, KOHIIEHTPALIIO JEIKHX €JIEKTPOJITIB B KPOBI
CIIOPTCMEHIB, a TaKOK MOKJIMBICTh YaCTKOBOI KOPEKIIT iIMyHOIe(PIIIUTHUX CTaHIB, a
camMe Hecrnenu(PivHOro MPOTHIH(OEKIIHHOTO IMYHHOTO 3aXHCTy OpraHi3my,

BUKJIMKaHUX (P13MYHUMU HaBaHTAXKECHHSIMHU.
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8.4 Ingexcu pe3ucTeHTHOCTI Ha (poHi HaAOYTOI KOPOTKO30pPOCTI Ta BPOIKEHON
NaToJIOrii 30POBOi CUCTeMH (TOTAJBLHA TA YaCTKOBA CJIINOTA)

[TaTodizionoriuni Ta matoMop(oNIOTiuHi 3MiHM B 30pOBI CEHCOpPHIM CHCTEMHU
CYTIPOBOJIKYETHCS MOPYIICHHAMU O1HOKYJISIPHOI Ta pyX0BOi (QYHKIIIT OKa, TUCHYHKITIS
PYXOBOi aKTHBHOCTI (HEY3TOJKEHICTh Ta HETOUYHICTH pyXiB) [371-373]. Habyrta uu
BPOJKEHA TATOJIOTisI 30pOBOi CEHCOPHOI CUCTEMH CYIPOBOKYETHCS J10aTKOBUMHU
naTo(i310JI0TIYHUMH  TIOPYIIEHHS TIMoAuHaMisA, (i310J0T1YHI 3MiHH B YTBOPEHHI
pedIEKTOPpHUX  aBTOMATU3MIB, TMOTIPIIEHHSM  IEHTPAJIbHOI  T'€MOJIUHAMIKH,
MOPYIICHHSMH B IisTTBHOCTI CUCTEMHOTO iMyHiTeTy [374-380].

Tak B MHHYJIOMY CTOPi4Yl Ha BPOJKEHI MATOJIOTIi 30pOBOI CEHCOPHOI CUCTEMU
npunanano 30 % cepen BCiX MaTOJIOT1H, HA Cy4YaCHOMY €Talll Ha BPO/PKEHY MaTOJIOT1I0
30py npumanae a0 40 BiICOTKIB cepen Beix martosorin [381, 382].

[IpuurHOIO BPOKEHUX TATOJIOTii 30py € pI3HOMAHITHI BIPYCHI 1H(EKIIIi,
pamianiiiHne 3a0pyAHEHHS, 3JIOBKUBAHHS aJIKOTOJIEM Ta TIOTIOHOM, Pi3HI XPOHIYHI
XBOpOOH, HE KOHTPOJIbOBaHU Mpuiiom nikiB [381, 382].

Bpomxeni maronorii  30poBOi  CEHCOPHOI  CUCTEMH  XapaKTEPHU3YIOThCS
YHOBUIbHEHUM (DI3UYHUM Ta MCUXO0(D1310JI0TTYHUM PO3BUTKOM JIFOJCHKOTO OpraHi3mMy:
HU3bKa KOOPJAMHAIIS JOKOMOIIIH, BEJIMKUI Yac IeHTpalbHOT 00poOKku 1HdOopMaIlli B
TOJJOBHOMY MO3KY, (YHKLIOHAJbHUM HABAHTAXKEHHSIM B JISUNIBHOCTI CEPLEBO-
CYIMHHOI CHUCTEMH, a CaMe€ CEeplEeBOro M’si3a Ta 30UIBLIEHHSIM €Heprosarpar ajs
3a0e3MeueHHs MPOCyBaHHs KPoBi 1Mo cyauHam [373-376].

Cepen HaOyTHX TATOJIOTIA 30pOBOI CEHCOPHOI CUCTEMHU TEpIlle MiCIe MOciae
KOPOTKO30pICTh PI3HOTO CTYIEHs, TaK 3a MPOTHO3aMH BCECBITHBOI OpTraHi3allii
oxoponu 3710poB’st (BOO3) no 2080 poxy 50 % HaceneHHs TIaHETH Oy1€ CTpaKIaTh
Ha HaOyTy KopoTko30picTh [382]. Haykosuii mopo6ok Illeiiko B. I ra Konecnuxk 1O. 1.
BKa3ye Ha Te M0 Ha0yTa KOPOTKO30PICTh € aJanTalli€lo JO TPUBAJIOTO PO3TIISAIaHHS
OpiOHUX MpeaMETIB (JIiTepH, Pirypu, CAMBOIH, UG PH 1€poriidu) 3 KOPOTKOI BiJICTaHI

tpuBanuit yac [383-385]. IHmumu cioBa KOPOTKO30picTh HAOYTOI hopMHU e TPOSIB
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ajanTarlii 10 BACOKOT0 1H(OPMAIIIHOTO MOTOKY aJpeCOBAHOIO 0 30POBOi CEHCOPHOI
CHUCTEMH, SIKUM CYNIPOBOIKYEThCS (DYHKIIOHATLHUMHU Ta (Pi310JOTTYHMUMHU 3MiHAMHU B
TISTBHOCTI OKa Ta IHIIMX CHCTEM TaKWX SK IIEHTpaJlbHa HEpPBOBAa CHUCTEMa Ta
CUCTEMHUH iIMyHITET. Tak Ha0yTa KOPOTKO30PICTh PI3HOTO CTYIIEHS XapaKTePU3Y€EThCSA
dbopmyBaHHS TUCPYHKITT KIITUHHOI JAHKA CUCTEMHOTO IMYHITETY Ta MOKPAIICHHSIM
GYHKIIIOHANBHOT PYXJIMBOCTI HEPBOBUX IpolieciB, jume Ha (oHl HaOyTOl
KOPOTKO30POCTI BHCOKOTO CTymeHs (Bif -6 M1ONTpii) MOKa3HUKK (PyHKIIIOHATBHOT
PYXJIMBOCTI HEPBOBUX IPOIIECIB MOTIPIIYIOTHCA 1 BUXOIATH 3a MEXi (Pi3100T19HOT
HOPMH, 1110 MOXE BKa3yBaTH Ha 3arajbHE «TaJlbMyBaHHs BCIX HEPBOBUX IPOILIECIB B
TOMY YHKCII1 1 IPOLIECIB caMOperyJisiii Ta ananrtaniiaux npouecie  [378, 380, 383-
385].

Cnuparourch Ha BHINE BUKIIAJEHE CIIiJ] 3BEPHYTH yBary 110 BpOJXKEHA MMaTojIoris
30py CYIpPOBOKYETHCSI COIIIAJIbBHUM CTPECOM, SKHWA 3yMOBJIECHUM HU3BKOIO
CoLlaTI3all€r0 CIIMUX Ta YACTKOBO CIIMUX, a JIFOAU 3 HA0YTOI0 KOPOTKO30PICTIO TAKOXK
MalOTh O3HAKH aJIallTAllIfHOTO CTPECY /10 BUCOKOTO iHdopMaliiitHoro motoky. Jlo mii
CTpeCy HaluyTJIMBIIIOK CHUCTEMOIO € IMyHHa cHucTema. BimoMy Mo BpomKeHa
MaToJIOTisl 30py TOTajbHA CIIMOTa Ta YacTKOBa CIINOTAa, TaKk camMo SK 1 HalyTa
KOPOTKO30pPIiCTh  CYNPOBOKYIOTHCSI JACSIKAMHU TOPYIIEHHSIMH B  TOKa3HHKax
CHUCTEMHOT0 IMYHITET, a CaMe 3HWKEHHSIM 3arajibHOl pe3UCTETHOCTI OpPTraHi3My.

Takum YMHOM METOIO HAIIOTO JOCIIKEHHS CTajI0 BUBYEHHSI 3MiH B MOKa3HUKaX
Hecneur(iuHoi pe3UCTEHTHOCTI JIIOACHKOrO OpraHizMy Ha (oH1 maTodizioaoriyHuX
MIPOIIECIB PI3HOTO T'€HE3UCY: HAOyTa IMaToJIOTis Ta BPOKEHA IMATOJIOTis TOTaIbHA Ta
4acTKOBA CIIIMNOTA.

JlocnmipKeHHs TPOBOJMIIOCHh Ha TPyIll BOJIOHTEPIB: Ieplia rpyna - KOHTPOJIbHA
(TpakTUYHO 370pOB1 JIt0IK) 25 0Ci0, Apyra rpymna — 0coou 3 HaOYTOI0 KOPOTKO30PICTIO
(cmabkoro (110 -3 mionTpiii), cepeanboro (Big -3 10 -6 aionTpiit) Ta BUCOKOTO (Bif -6
nionTpiid) crymeHs) 25 ocib, Tpers TIpyna — 0coOM 3 BPOIKEHOI MaTOJIOTIE0
TOTaJIbHOIO a00 dYacTKoBa ciimora 22 0co0H, fAKI 3HAXOAWINCh B CHELIaJIbHIN

3araJiIbHOOCBITHIM IIKOII-1IHTEPHAT JJIsI CIINMKX Ta ciadbo3opux rojei, M. CI0B’ THCBK,
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Jlonenpkoi oOmacti  (eBakyhoBana 3 2022 poky B wmicto Kam’sHcbke,
JIHIIpOneTpOBCHKOT 00J1aCT1).

Bci BosonTepu Oynm 4010Biu0i cTaTi, cepeaniit Bik B 23,8+1,5 poku. Bomonrepu
JaJI¥ MUCbMOBY 3rOJly Ha y4acTh B IOCIIPKEHHI.

J1J1s IMyHOOTTYHOTO 00CTEXKEeHHS 3a0ip KPOBi MPOBOAUBCS 3 7 10 9 TOAMHM PaHKY
10 TPUUHATTA DKi KBamiikoBaHuMm (axiBueM Ha 06a3i  1abOpaTOpPHHUX IIEHTPIB
«CineBo» (M. Yepkacu T1a M. Kam’sucke JlHinmpomeTpoBcbKkoi o0Omacti) i3
JOTPUMAHHSIM HEOOX1THUX MPaBHJI MaHIMyJIAIiH 13 OlomoriyauMH piauHamu [386].

IMyHHUI cTaTyc OLIHIOBAJIU CTAaHAAPTHUMHU METOAUKAMHU: TPOBEACHHS KJIIHIYHOTO
aHaI3y KPOBI 13 BCTAHOBJICHHAM JICHKOIIMTApHOI (popmMynH; 1MyHO(DEHOTHUITyBaHHS
TiM(}OUKUTIB METOIaMHU MPOTOYHOI LHUTOMIIOOPUMETPIi y PEaKIisiX 13 3B’ SA3yBaHHAM
MOHOKJIOHAJIbHUX aHTUTLT [0 aHTUTeHHuX jaetepmiHant CD3+ (3aranbni T-
JTIMQOIUTH), CD3+/CD4+ (T-xennepu/iHIyKTOPH), CD3+/CD8+ (T-
cynpecopu/mutorokcuuni), CD16+ (marypanbhi T-mimdorutu-kinepu), CD22+ (B-
TiM(OUUTH); BCTAHOBJICHHS] KOHIIEHTpAIIll Y CUpOBATIll KPOB1 IMYHOIJIO0YmiHIB Ig A,
Ig M, Ig G. ImyHodeHOoTHITYBaHHS JIM(OUUTIB MPOBOAWIM METOJAMU MPOTOYHOI
UTO(IIFOOPUMETPIT y PeaKINisfX 13 3B’SI3yBaHHSM MOHOKJIOHANBHUX aHTUTLT (MKAT)
70 AQHTUT€HHHUX JI€TEPMIHAHT y 3pa3Kax LUIbHOI BEHO3HOI KpOBI 3a JIONOMOTOIO
HatopiB MkAT AQUIOS Tetra Tests nHa mporounomy mutomerpi AQUIOS CL
(Beckman Coulter, CIIIA) [386].

IIpo cran HecnenudiUHOI PE3UCTEHTHOCTI CYIWJIM 32 TaKUMHU TOKa3HUKaMHU:
3arajbHa KUIBKICTh JICWKOIIMTIB, JIeWKonuTapHa (opMmysa, BIAHOCHA Ta aOCOIOTHA
KUIBKICTh MOHOIIUTIB, HEUTpodimiB (BCiX cyomnomysmii), mimponutie [386].
[IpoBomunu  poO3paxyHKHM  IHTETPATUBHUX  TIE€MATOJIOTIYHUX  1HAEKCIB,  MIO
XapaKTepU3yIOTh HeCTICH(I1YHY PE3UCTEHTHICTh OPTraHi3My JIFOAUHU: 1HIEKC 3PYIICHb
nerikouuTiB (I3JI), ik Mapkep peakTUBHOCTI MPHU 3anajibHOMY mpoleci (pegepeHTHe
3HaueHHsa 1,96+0,56); nelikouutapuuii iHaekc (JII), skuilf BKasye Ha  MOPYILIEHHS
B32€EMO/II1 M1’ TYMOPAJIBHOIO Ta KIITUHHOIO JJAHKOIO IMYHITETY (pedepeHTHI 3HAaUCHHS
0,41+0,03); innexc cniBBigHOWEHHs HeWTpodtis/aeiikouuTis (ICHII), mo Bkasye Ha

MOPYIIEHHS! B CHCTEMI KOMIIOHEHTIB Hecmenu(iqHoro Ta Cnenu(piqyHOro 3aXucCTy
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(pedepenTHi 3HaueHHs 2,47+0,65); 1HAEKC CHIBBIIHOIICHHS HEUTPOQ111B/MOHOIIUTIB
(ICHM), sk xapakTepu3ye€ HasBHICTh YM BIJACYTHICTh IUCOQJIaHCYy KOMITIOHEHTIB
¢daromurapHoi (MiKpo- Ta MakpodaraibHOi) cucTeMu (pedepeHTHI 3HaYeHHS
11,83+£1,31); 1iHmekc cmiBBiAHOMICHHS JjeikonuTie/MoHOIMTIB (ICJIM), skwmi
XapaKTEepHU3y€ B3AEMOBITHOMICHHS a(EKTOPHOTO Ta €(PEKTOPHOTO KOMITOHEHTIB
IMyHHOI ~ CHCTEMHU (pedepentni  3Hauenns  5,34+0,59); mimdoruTapHo-
rpanynonutapuui inaekc (IJII) sk kpurepiit a1 qudepeHiianii ayToIHTOKCHKAIIii Bl
iH(eKiiHOT 1HTOKCcHKaIll opraHizmy (pedepentHi 3HaueHHs 4,56+0,37); iHaeKc
ayieprizaiii 1ie CIiBBIJHOIIEHHS JIM(OIMUTIB O CYMU HEUTPODIILHUX JIEHUKOIUTIB Ta
0a30011iB, BKa3dye Ha HAsSBHICTh aJIePTiUHUX IMpoleciB (pedepeHTHI 3HaYeHHS
0,88+0,09); iHmexc IMYHHOI PEAKTUBHOCTI BIJHOIIEHHS CYMH JIM(QOUHUTIB Ta
€03uHOGIIB O MOHOIIMTIB, SIKHUHM BKa3y€ Ha CTYMNiHb IMyHHUX pEakilii; 1HJEKC
agantauii (IA), abo ingexc crpecoBoi aktuBHOCTI 3a JI. X. 'apkaBi BigHOIIEHHS
TIM(OUUTIB 10 CErMEHTOAIEPHUX HEUTPOQLIIB — B1I0Opakae piBEHb aJanTaliiHUX

peakiiii, B Tabauill 1 HaBeIeHO 3HAYEHHS JJAHOTO 1HACKCY Ta iX iHTepnpeTalris [386].

Taomund 1.

InTepnperanisa 3HaueHHs 1HAEKCY aganTanii 3a JI. X. I'apkasi

Twun aganraminaol 1HIEKC [Tonpaszuux
peakii

Ctpec <0,3 CunpHuit
[TigBuienoi akrusarii | >0,7 BHUIIIE CEPEIHHOTO
Cooxkiitnoi aktusBamii | >0,5-0,69 Cepenniit
TpeHyBaHHS >0,3-0,49 Cral0kuit

Bci remaronoriydi 1HAEKCH pO3paxOBYBAJIMCS 3TIIHO (OpMys, a OTpUMaHI
pe3yiabTaTH CHiBBIIHOCUIN 3 pe()EpEHTHUMH Ta KOHTPOJIbHUMH BEIIMUYNHAMU.
Cratuctuuny oO0poOKy pe3ynbrariB mpoBoawim Ha EOM 3a makeToMm mporpam

Microsoft Excel.
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PoGoTa BUKOHyBaJIach y BIJMOBIIHOCTI JO Ol0€TUYHUX HOPM 3 JOTPHUMAHHSIM
BIIMOBIAHUX TPHUHIUIIB ['eIbCIHChKOI AekiIapalili npaB doauHu, KoHBeHI paau
€Bponu mpo npasa JoauHH 1 Glomenunuan [387, 388].

PesynbpraTtn nmociimpkeHHs Oyiu IMpoaHai30BaHI Ta y3arajibHEHI B ITU(POBUX

MacHBax, 10 BiI3epKAJIICHO B Ta0HII 2.

Taomund 2.
[HTerpanpHi TeMaToNIOTiuH1 MOKa3HUKY IPAKTHYHO 3/I0POBUX JIFOIeH Ta 0cib 13

Ha0yTOIO Ta BPOJIXKEHOIO MATOJIOTIEI0 30Dy

[Toka3Huk Pedepentn | Konrponsn | HaGyTa Bpomxena
1 3HaYEHHs1 | a rpymna KOPOTKO30p1 | MaToJIOTis
(n=25), ctb (N=25), | 30py (N=22),
M=+m M+m M=+m
I3J1, y.o. 1,96+0,56 | 1,61+0,07 | 1,6+0,11 2,03+0,14**
JIL, y.o. 0,41+£0,05 | 0,55+0,08 | 0,57+0,05* | 0,41+0,001*
*
ICHJL, y.o. 2,47£0,05 | 1,82+0,09 | 1,9340,12* | 2,4340,19**
ICHM, y.o. 11,83+1,31 | 10,93+0,16 | 7,7+0,18* 10,33+0,23
ICJIM, y.o. 5,34+0,59 | 6,01+0,15 | 3,9840,15* | 4,33+0,15**
UIT, y.o. 4,56+0,37 | 5,2740,12 | 5,38+0,18* | 4,0+0,05**
Innexc "apkagi, - 0,52+0,13 | 0,61+£0,07* 0,81£0,07**
y.0. CITAK
[anekc aneprizauii, | 0,88+0,09 | 0,93+0,14 | 0,97+0,08 0,96+0,08
y.0.
[Haexc imyHHOT - 6,35+0,18 | 4,22+0,46* 4,64+0,23%*
PEaKTUBHOCTI, V.O.

* - 3HQUEHHsI CTYIICHIO BIporigHOCTI (p) 3rifHo t-kputepito CthiogenTa: * p<0,05;
¥k p<0,01; *** p<0,001 B mOpiBHSHHI 3 KOHTPOJHLHUMHU Ta pehepeHTHUMHU
3HAYCHHSIMU.

AHamni3yloud TOKa3HMKM IHTETPAIbHUX TIE€MaTOJOTIYHUX 1HAEKCIB, Ha (oHI
Ha0yTOi KOPOTKO30POCTi, IO XapaKTepU3yloTh HecnenupiyHy pPe3uCTEHTHICTh
opraHi3my (tabmuist 1.) OyJi0 BUSBICHO, IO JOCTOBIPHI BiAMIHHOCTI B MOPIBHSHI 3
pedepenTHUMU BenmunHamu Ta koHTposeMm manu JII, ICHJI, ICHM, ICJIM, UIT'. Tak

JII, UIT" 6ynm mocToBipHO OLIBINI B MOPIBHAHHI 3 peepeHTHUMH Ta KOHTPOJILHUMU
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BenrurHaMu Ha 39 % Ta 3,6 %; 19 % Tta 2,1 % signoBigno. ICHM, ICJIM Gynu
JIOCTOBIPHO MEHIII 3a pe)epeHTHI Ta KOHTPOJbHI 3HaueHHs Ha 34,9 % Ta 29,6 %; 25,5
% Ta 33,8 % BignosinHo. Bemmuuna ICHJI na ¢doni HaGyToi KOpOTKO30pOCTI Oyina
JIOCTOBIPHO MEHIIOK pedepeHTHUX 3HadeHb Ha 21,9 % Ta Hemama IOCTOBIPHOI
BIIMIHHOCTI B TMOpIBHSAHI 3 KOHTposieMm. IHaekc ameprizamii Ha ¢Qoni HaOyTOi
KOPOTKO30pOCTI HE MaB JOCTOBIPHOi PI3HUII B TOPIBHSAHI 3 KOHTPOJbHUMU
noKa3HWKaMU. [HAEKC IMyHHOI peaKTUBHOCTI, Ha (poHI HAOYTOi KOPOTKO30POCTi, OYB
JOCTOBIPHO MEHIIIUN B TOPIBHSHI 3 KOHTPOJIBHOIO BEMWYHHOIO Ha 33,5 %.

OTpumaHi pe3yibTaTH CBIIYATh MPO HAMPYKEHHS HECHEIU(IYHOTO 3aXHCTY,
aKTHUBAIlII0 MakpodaraiabHOi cucTeMu, e(heKTOPHOI JJAaHKH IMYHHHUX MPOIECIB y 0ci0 13
Ha0yTOI0 KOPOTKO30PICTIO. 3HUKEHHS 1HAEKCY IMyHOpPEAaKTHBHOCTI, B TIpYIIl
KOPOTKO30pUX OCI0, BKa3ye€ Ha HasBHICTh aucOallaHCy B cucTtemi JIM(QOKIHIB Ta
MOHOKIHIB, 1110 BIPOTiIHO BIUIMBA€ Ha MEIaTOPU 3amajeHHs Ta (pOpMye HEraTUBHY
JUHAMIKy 1MyHHO1 BIJINOBiAlI, W0 MIATBEPIKYETbCS 3HUKEHHSIM 3arajibHOl
IMyHOPEAaKTHUBHOCTI Y KOPOTKO30pUX Jitoel. JlocmikeHHs aganTaiiiHuX peakiiii 3a
1H7eKkcoM ["apkaBi 0yJi0 BCTAaHOBJICHO, IO HA0yTa KOPOTKO30PICTh CYIPOBOIKYETHCS
CIIOKIMHOIO aKTHBAIIIEI0 aalTallliHUX PEeaKITii.

Takum 4MHOM, Ha (POHI HAOYTOI KOPOTKO30POCTI CHOCTEPITAIUCH (PYHKIIOHATBHI
3pYLICHHS B cCUCTEMax HEUTpoPin-miMpounTr, HEUTPOPIIU-MOHOLUUTH, TIM(POLUTHU-
MOHOIIUTH, HEUTPOP1JIH, JTIMPOIIUTH Ta MOHOITUTH € KIIOYOBUMHU KIIITUHAMH IMYHHOI
CUCTEMH, 5Kl 3a0e3MeuyroTh Hecnelu(pIuHOT Pe3UCTEHTHOCTI OpraHi3My. 3a3HaueH1
3MIHM BKa3ylOTh Ha HAasSBHICTh (PYHKI[IOHAIBHO-PETYJISTOPHUX TOPYIICHb B
Koomepaiii iMyHHOKOMIETEHTHUX KIITHH Tpu (QOpMyBaHHI IMYHHHUX pEaKIlin
HecnenudiuHol Pe3UCTEHTHOCTI.

OTpumaHi pe3yJbTaTH TMEPEryKYIThCS Ta JOMOBHIOIOTH HAYKOBUW JTOPOOOK
[eiiko B. I. Ta Konecnik FO. 1., siki MICTATh TakoX JaHl IPO MOPYIIEHHS IMYHHOI
PE3UCTEHTHOCTI Ha (PoH1 HAOYTOI KOPOTKO30pOCTI pizHOTrO cTyneHs [389, 390].

AHami3 IHTerpaIbHUX TeMAaTOJIOTIYHUX MMOKA3HUKIB Y JIFOJIEH 10 CTPAKIAI0Th Ha
BPOJI’KEHY MATOJIOTiI0 30py (TOoTanbHa ado 4acTKOBA CIINOTA) BUSBUB, IO Mailke BCI

reMaToJIOTIUHI 1HACKCH MaJld JOCTOBIPHI pI3HOHAIpABIEHI 3MIHM B TOPIBHSHI 3
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koHTposieM. Bukimouennsm Oynu ICHM ta Inaekc aneprizanii, iXHi 3Ha4YeHHS HE
BIJIPI3HSUIMCA BiJl KOHTPOJIbHUX Ta pedepeHTHrXx BenuuuH. Tax [3J1, ICHJI ta Ingekc
I"apkaBi mamu mgoctoBipHO Oinbmm Ha 26,1 % (p<0,01), 33,5 % (p<0,01), 55,8 %
(p<0,01) B mopiBusAHHI 3 KoHTpoJeM. Benmnuunu JII, ICJIM, UII" Ta Iupekc imyHHOT
peaKkTUBHOCTI OyJM mocToBipHO MeHmIl Ha 25,5 % (p<0,01), 28 % (p<0,01), 24 %
(p<0,01), 27 % (p<0,01) B mopiBHSAHHI 3 KOHTPOJIEM BIAMOBiIHO. Pi3HOHampaBieH1
3MIHHU B IHTETPAJIbHUX IeMaTOJIOTTYHUX MTOKa3HUKaX Ha (POH1 BPOJKEHOI TOTaIBHOT Un
YaCTKOBOI CIIMOTH, MOXKYTh BKa3yBaTH Ha HAsIBHICTh KOMIIEHCATOPHUX PEaKIlii, sKi
3a0e3MeuyIoTh JAiSUTbHICTh MUIICHOTO OPTraHi3My Ta MiATPUMYIOTh OCHOBHI 010JI0T14HI1
KOHCTaHTH.

TakuM YMHOM BpOJKEHA MATOJOTiS 30POBOI CEHCOpPHOI cuctemu (moBHa abo
YacTKOBa CJINOTA) CYNPOBODKYETHCS 3HAYHUM TMOTIPIIEHHAM (PYHKI[IOHAIBHOI
Koomnepamii MDK KIITHHAMU JEHKOUUTApHOTO psAny, 3HAYHUMH 3HUKEHHSIM
Hecneun(piuHoi Pe3uCTeHTHOCTI opraHi3my. IHaekc I'apkaBi BKa3zye Ha MIJBUILIEHY
aKTHBALIIIO aIaNTaIlliHUX peakiiii Ha (OH1 BPOKEHHUX IATOJIOT1H 30y (TOoTallbHA a0
YacTKOBA CJIINOTA), 1110 3yMOBJICHE HAsBHICTIO HU3BKOI colliali3allii JaHoi KaTteropii
JIOJIEH.

[Ipu nopiBHSAHI 3MiH B MOKAa3HUKAX IHTETPATUBHUX I€MATOJIOTTYHHUX 1HIEKCIB MIXK
rpynamMu 2 Ta 3 ciij BIAMITUTH, 110 B 3 Tpyni BCl 3MiHK OyJ0 OUIbII BUPaKEHI B
MOPIBHSHI 3 2 TPYINOIO Ta KOHTPOJIbHUMH 1 pedpepenTHrMuU 3HaueHHsaMH. Tak [3J] Ha
(doHI BpOMKEHOI MaToJIorii 30py OYB JOCTOBIpHO OUIBIIMH B TMOPIBHSHI 3
KOPOTKO30pUMH JIIOJIbMU Ta KOHTpojeM Ha 29 % Tta 26 % Bianmosinno. JII B Tpertiii
rpymi OyB JOCTOBIPHO MEHIIUN B MOPIBHSHI 3 KOPOTKO30PHUMH Ta KOHTPOJIBHUMU
BennunHamu Ha 28 % ta 25,5 % BianosigHo. ICHJI Ha doH1 ToTansHOT 200 YaCTKOBOI
cmnoTu OyB IOCTOBIPHO OUTBIINK B TIOPIBHSHI 3 KOPOTKO30PUMH Ta KOHTPOJILHUMU
nanuMu Ha 26 % Ta 33,5 % BianosiaHo. IJII' y mrozeit 3 BpoIsKEHO MaTOJIOTIE0 30py
OyB JIOCTOBIPHO MEHIIMHA B TMOPIBHSAHI 3 KOPOTKO30PUMHU Ta KOHTPOJIbHUMU
BenmuuHamu Ha 26 % Tta 24 % BignoBigHo. IHaeke [MapkaBi Ha (oHI TOTAIBHOI 200
YaCTKOBOI CHINOTH OYB JOCTOBIPHO OUIBIIMKA B TMOPIBHAHI 3 KOPOTKO30PUMHU Ta

KOHTpOJIbHUMH BeanmumHaMu Ha 33 % Ta 56 % ignosigno. Came Innmekc I'apkasi
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BKa3y€ Ha 3HaYHUU CTYIIHb CTpecy Ha (DOH1 BPOJKEHUX MATOJIOT1 30pOBOI CEHCOPHOI
CUCTEMH, 1110 MOXKE BKa3yBaTH Ha ()OpMYBaHHS BUCHAXKEHOCTI a/IallTallItHUX Pe3epBIB
opranizmy. CTOCOBHO 1HAEKCY PE3UCTEHTHOCTI TO Ha (OHI BPOIKEHOI MATOJIOT1i 30py
BiH OYyB JJOCTOBIpHO MEHIIIUIA B IOPIBHSIHI 3 KOHTpoJieM Ha 27 % 1 Hemae BiIMIHHOCTEH
3 KOPOTKO30pMMH JIOAbMHU. [HAEKC pPE3UCTEeHTHOCTI y JroAe 3 Hal0yToro
KOPOTKO30PICTIO Ta Y JIt0JIeH 3 BPOHKEHUMH MATOJIOT1SIMH 30pOBOT CEHCOPHOI CHCTEMU
BKa3y€ Ha 3HAYHE 3HUIKEHHS 3araJibHOI PE3UCTEHTHOCTI 10 1H(PEKIIHHUX (HaKTOPIB,
aJjie IpH LIbOMY OOHJIB1 TPYIH MAIOTh HU3bKY PE3UCTEHTHICTD, 110 MOKHA PO3TJISIIaTH
AK 3arajbHy XapaKTePUCTUKY JUIs Oy/Ib-SKUX MaTOJIOTIH YM MaTOJOTIYHUX CTaHIB IS
30pOBO1 CEHCOPHOI CUCTEMH.

Crniz 3BepHYTH yBary Ha pi3HOHAMpAaBJICHI 3MIHU B MOKa3HUKAX 1HTEIPATUBHUX
reMaToJIOTIYHUX 1HJEKCIB Ha TJII TOTaJbHOI 200 YaCTKOBOI CIIMOTH, SIK BPOJKEHA
nmatoJjorisi, 1o Bkazye Ha auchyHkiito B koomepauii IKK Ta  moripiieHHs
Hecneun(iuHoi PEe3UCTEHTHOCTI, SIKE CKOpIIIE 3a BCE 3yMOBJIEHE (DYHKIIOHAIbBHUMHU
HaIPY>KEHHAM PEryJIITOpHUX (YHKIN abo 1e Moke BKa3yBaTH Ha (OpMyBaHHSA
MEBHUX KOMIIEHCATOPHHUX PEAaKUINA Il MATPUMKH OCHOBHUX O10JOTIYHUX KOHCTAHT
OpraHi3My JIIOJUHHU.

Takum yMHOM HecrnenugiyHa PE3UCTEHTHICTh Ha (POHI HAOYTOI KOPOTKO30pPOCTI
XapaKTepU3y€EThCsl TMOPYIICHHSIM HECHeNU(pIYHOTO 3aXHCTy, a Ha TJl BPOIKEHOI
MaToJIOrii 30pOBOi CEHCOPHOI cucteMu (ToTajgbHa abo0 YacTKOBA CIIIMOTA)
Hecrneur(iuHa pe3uCTeHTHICTh Ma€e OUTbII BUpPAKeH1 HEraTUBHI 3MIHU B MOPIBHSHHI 3
TaKUMHU K 3Ha4YeHHsSIMH Ha (oHI HAOyTOT KOPOTKO30pPOCTI, IO MPHU3BOIUTH IO
3HAYHOTO 3HIKEHHS HeCTICIM(1YHOTO MPOTH 1H(MEKIIIHHOTO 3aXUCTy opraHizmy. Ciin
BII3HAYUTH 110 3arajibHa pPE3UCTEHTHICTh Ha (OHI  HAOYTOI KOPOTKO30POCTI
(maTonoriyHui cTaH) Tak 1 Ha (OHI BPOHKEHOI MAaTOJIOT11 30POBOi CEHCOPHOI CHCTEMU
MarTh OJHOHAMNpaBJCHI 3MIHM 1 Mai’ke OJHAKOBI KUIbKICHI Ta SKICHI 3MIHM B
MOPIBHSIHHI 3 KOHTPOJIEM Ta pepepeHTHUMH BelnurnHaMu. JItoau sIKi CTpaKaaloTh Ha
BPOJ/KEHHI TMATOJIOTii 30pOBOI CEHCOPHOI 30pOBOI CHUCTEMHU O1IbIN Bpa3ivBl [0
3aXBOPIOBaHb 1H(EKIIHHOTO MOXOKEHHS B IOPIBHSHI 3 JIIOAbMHU, 110 MalOTh HAOYTY

KOPOTKO30PICTh.
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SECTION 9. PEDAGOGICAL AND AGE PSYCHOLOGY

DOI: 10.46299/1SG.2025.MONO.MED.1.9.1

9.1 Ilcuxojioro-megaroriyHi acmekTH KPHU30BHX CTaHIiB  0COOMCTOCTI:
npodiiakTuka Ta peaduriranis

B ymoBax cydacHOro rio0ami30BaHOrO CBITy Ta CYCHUIbCTBA PHU3HKY
30UIBIIYETHCSI  KUIBKICTh HETaTUBHUX BIUIMBIB Ha OCOOUCTICTh. [JoOanbHE
MOTEIUTiHHS, KaTacTpodu, BIHM MO3HAYAIOTHCSA HA MCUXIYHOMY Ta MCHUXOJIOTTYHOMY
CTaHl JIOJUHHU. Y CHUTyallli HEBU3HAUYEHOCTI OCOOUCTICTb HE 3aBXKIU MOXE
KOHCTPYKTHUBHO pearyBaTu Ha 3MiHH, 3aCTOCOBYIOYM BJIACH1 aJlalTalliifHl MEeXaHI3MH
Ta PECYPCH.

Opniero 3 robanpHUX MpoOiieM € BiliHa B YKpaiHi, sika BIUIMBA€ Ha CBIT
3arajoM. Y 3B’SI3Ky 3 BIMHOIO B YKpaiHi 30UIbIIMIACH KUTBKICTh MOCTPaXKIAIUX 0Ci0
BHACJIIIOK BIWHHU, BHYTPIIIHBOIMEPEMINICHUX Ta JroAed OikeHIiB. (OcoO0ICTICTh
MEepPEeKUBAE 3arpo3y KHUTTIO, 00 BiffHA € CTPECOBOIO Ta TPABMYIOYOKO MOJIEL0.
Crpaxnaae ncuxika JIOJIMHY, ii (PI3UYHE Ta MCUXIYHE 3I0POB 1.

Pazom 3 1iuM, 301IbIIMIACH KIIBKICTB OCI0, SIKa MOCTpaXkaaiia BiJl BOEHHHUX JIiH,
BTpaTHUjIa MICIIe MPOKUBAHHS, TIPAITIOE B €EKCTPEMAIBHUX CUTYallisiX. TOMy BUBUEHHS
MICUXOJIOTIYHUX ACHEKTIB KPU30BUX CTaHIB OCOOMCTOCTI HaOyBa€ aKTyallbHOCTI B
YMOBaX HEBH3HAYEHOCTI Ta BIWHU, OCKIIBKU CIPHSE JOCHIKEHHIO KOHCTPYKTUBHUX
Ta IECTPYKTUBHUX CKJIAJ0BUX KUTTEISIIBHOCTI OCOOUCTOCTI, CIIPUSIE O1IbII TOBHOMY
BU3HAYEHHIO PYIIIWHUX CHUJ TICUXIYHOIO PO3BUTKY JIOAWUHHU, 30€pEeKEeHHIO ii
MICUXOJIOTIYHOTO 3I0POB’SI.

Maemo Ha MeTi 3IIHCHUTH TEOPETUYHUN aHaIli3 PI3HUX MMIJIXOA1B J0 3a3HAYEHO1
poOJIeMaTUKK, JOCIHIIATH TICUXOJIOTIYHI acCMeKTH KPHU30BUX CTaHIB IHJMBIIA B
mparsiX BITYM3HSIHUX Ta 3apyO’KHUX HAyKOBIIIB, OMTUCATH KPU30Bl CTAHH JIIOJUHU Ta
iX BIUIMB Ha MCHUXIYHE JKUTTS, PO3TIIIHYTH MIIXOIW 0 TCUXOJIOTTYHOI MIATPUMKH B
KPU30BUX CUTYaIlIsIX.

VY KUTTEBOMY MPOCTOPI 1HIWBIAA OCOOMCTICHUN PO3BUTOK TO3HAYAETHCS

MepPEeXiTHUMH KPU3aMH, SIKI XapaKTepU3YyIOThCs pi3HUMH (hopmamu ix nposiBy. Kpusu

178



MODERN WAYS OF DEVELOPING MEDICINE, BIOLOGY AND PSYCHOLOGY AS
METHODS OF PROTECTING HUMANS

MaloTh SIK KOHCTPYKTHUBHHUU, TaK 1 JECTPYKTHUBHUMN XapaKTep, BIAPIZHAIOTHCS SKICTIO
0COOMCTICHUX HOBOYTBOPEHb [394].

Y TNCUXONOTiuHIA Haylll BUIUISIIOTh BIKOBI KPH3HW, CUTYyallliiHI, TpaBMaTH4H1
Kpu3u. BIKOBI Kpu3M po3MISAAIOTHCS 3 TMO3MINT JAUTAYOI TCHXOJOTIi, BIKOBOI Ta
neAaroriyHoi, reponTorncuxoforii. CUTyariiiHi Kpu3u BU3HAYAIOTHCS SK OCOOMCTI,
COLIIaNIbHO-TICUXOJIOT14H1, npodeciitni. TpaBMaTu4HI KpU3u HaA PiBHI BTpaTH, BIiHH,
OyIb-SIKUX KaTacTpod.

BikoBi HOBOyTBOpeHHS, ocoOucticHi 3MiHd, Ha aymky [.J[.bexa,
aKTyali3yloTbcsi (OHOM TMEPEKUTHX OCOOUCTICTIO Kpu3. [IpokuBaroum KpU30Bi
cUTyallii 1HAUB1] HaOyBa€e HOBOTO JOCBiAY, BOY/JIOBYIOUM HOBI KOHCTPYKTH Y BJIACHI
MOJEI KUTTETBOPYOCTI. K pe3ynbTaT, 3MIHIOETbCS CBITOIVISIIHA CKJIaJoBa
ocobucTocti, GOpPMYIOThCSI BJIACHI OPIEHTUPHU y BU3HAYEHHI IKUTTEBUX CTpaTerii
[393, 397].

Kpuza — 1e mepexiz BiJg OJAHOTO BIKOBOTO MEPIOAY PO3BUTKY JO I1HIIOTO, 3
BpaxyBaHHSIM COI[laJIbHOI CHUTYyaIllii, HOBOYTBOPEHb BIJIACTUBUX BIKOBHM AacIEKTaMm
MICUXIYHOTO XKUTTSA 0cOOMCTOCTI. Kpu3n CynpoBOIKYIOTHCS CTAHOM HAIpPY>KEHOCTI,
TPUBOXKHOCTI, jenpecii. Haituactime maroTh HENMaTOJIOTIYHI XapaKTEPUCTHUKH Ta
PO30DLKHICTh Y TEMMOpalIbHUX CKIAJOBUX. Y KpH3l MOEIHYIOThCS aEeKTHBHI Ta
IHTENIeKTyaJIbHI JIi1 JIIOJAUHU, a came, EMOIlIHA peaKIlis Ha MO/li, Ha 3MIHY COLIaJIbHOT
CUTYyaIlil PO3BUTKY, MpPAarHEHHS BUPIIIUTH MPOOJEMHU IUIAXOM MOOYJAOBH HOBHX
KOHCTPYKTIB XKHUTTEBUX CTPYKTYp [407].

CnoBo «KpHu3a» MOXOIUTH BiJ] IPEIBKOT, IO 03HAYAE Y MEPEKIIAl «PIIICHH. Y
KUTAMChKIM MOBI €TUMOJIOTISI TIOHSTTS «KPHU3a» TPAKTYETHCS SIK «IEPEIOMHUMN
MOMEHT» a00 «CIpUATIUBAa MOXKIUBICTE». [lo3HauaeTbes iepormidom, SKHi
CKJIQIA€ThCS 3 IBOX yacTuH [391].

YcninHe moAoJaHHs KPU3W Ha KOXKHOMY €Talli OHTOTEHETHYHOTO PO3BHUTKY
cripusic  (pOpMyBaHHIO  TICHXOCOIIAJIBHOI ~ MOBEAIHKM  OCOOUCTOCTI,  CIIpUSIE
(dhopMyBaHHIO HABUYOK OOPOTHOU 31 CTPECOM, BUXOTY 13 KOH(MDIIIKTHUX CUTYAITiH.

CTyneHTCTBO, IO MOXKE BH3HA4aTtucsa, sAK (OKyc-Tpymnma MaiOyTHBOTO

CyCHUIbCTBA, € COINIAJIBHOIO CIUIBHOTOI 3 JOCTAaTHHO HECTIMKMMH (YHKIISIMH 1
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cTpykTypoio [396]. Oco0anBO Bpa3IMBOIO KATErOPIEID € CTYICHTU-TICPECEICHII, AKi
yepe3 BOEHHI Jii B YKpaiHl 3a3Hajd BIUIMBY 3arpO3JIMBUX EKCTPEMaJbHUX YMOB
BIDKUBAHHS.

[TpoBiTHOIO AISIILHOCTI OCOOMCTOCTI Y Bili BiA 15 10 25 pokiB € HaBYAIBHO-
npodeciiina AisIbHICTB. Lle mepiog AOCHiIKEeHHS CBOIX MPOSBIB B PI3HUX POJISX,
IUTaHyBaHHS MaWOyTHBOTO, HAOyTTA JOCBiAy, NOYYTKy Kap’epu. B 1meit wuac
3aBEpIIyEThCS MOOYI0Ba 171€ajiB, CBITOTJISAMY, IIHHICHUX Opi€HTAIlld, BiIOyBa€eThCs
YCBIZIOMJICHHSI BJIACHOI COIIJIbHOT BIAMOBIJANIBHOCTI, PO3BUBAETHCS COIlATbHA
AKTUBHICTb.

Perynaropamu Takoi coliaJibHOi aKTUBHOCTI YJIEHIB CTYJIEHTCHKOI CIIJIBHOTH
noctaroTh ix 1iHHicH1 opienTaiii (I.I. Jlopoxxko, O.€.Manuxina, JI.B.Typimesa) [396],
[0 1HTEPIOPU3YIOTHCS Ta EKCTEPIOPU3YIOTHCA HEI B SKOCTI MEBHUX CMHUCIOBUX
YTBOpPEHb. TpaHcpopMallis CyCHIIBHUX 1 MOJITHYHUX MPOIECIB, SIK IEPEXI] B1J OAHIET
CUTyallli J0 1HIIOI, MOXYTh CIPHUSITA CTAHOBJCHHIO HOBUX LIHHICHHUX OpPI€HTAIlIM.
30BHIIIIHI COIIAJIbHI YUHHUKH, B TOMY YHUCIII 1 HAOYTTS CTaTyCy NEpeCeIeHIIsl, aKTUBHO
BIUTMBAIOTh Ha IMepedir HOPMATUBHUX 1 HEHOPMATUBHUX KPH3, IO CYMPOBOIKYIOThH
JUSITBHICTB JTFOJIMHM M1 yac HaB4daHHA y 3BO.

[lin yac HaBuanHs y 3BO miagBUIIYeTbCA 1HTEHCUBHICTh (HOPMYBaHHS
€MOI[IIIHO-BOJIbOBO1, IHTEJIEKTyalbHOI, MOTHBALIWHOI C(Eep CTYIEHTIB, PO3BUTKY
caMOBHM3Hau€HHs, Mpodecionanmizailii 1 ocobucrocti B 1iomy. HeratuBHi mposiBu
HOPMATHBHUX 1 HEHOPMATHBHUX KPHU30BHX CTaHIB, IO CYIPOBOKYIOTH IPOIIEC
HaBUYaHHSA, MOXYTh JCCTPYKTUBHO BIUIMBAaTH Ha 3a3HA4Y€Hl BWINE MPOIECH, IO
MOSICHIOE YBary HayKOBIIIB, 1110 3BEPTAOTHCS 10 AOCHIKeHHS 1i€i mpobiemu. Cepen
Hux O. ®@. bounapenko, JI. @. bypnauyk, ®@. IO. Bacumok, C. [I. Makcumenko, T. M.
Turtapenko. BuBYeHHSIM HOpMATUBHUX KpHU3 akTUBHO 3aiiManuck E. Epikcon, JI. 1.
boxosuu, HeHopMmaTuBHUX - C. [I. Makcumenko, T. M. TurapeHnko.

HopmaTuBHO Kpu3a BU3HAYAETHCA SIK MEPEXiJl BiA OJIHIET COIialbHOI CUTYyallll
PO3BUTKY IO 1HIIOI, BiJi OJHOTO BIKOBOTO MEpIOAY 10 1HIIOro. Yacrimie XapakTep

TaKMX TEpPeXiIHUX TMEepIOiB BU3HAYAETHCA SK HENaTOJOTIYHUM, alie MOXKe
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CYNPOBOXKYBATUCS HASBHICTIO JACMPECUBHUX CUHAPOMIB, TPUBOTOI0, HAPYKEHICTIO
[402].

Hu3ka BueHUX BBaXKae, 1Mo eMoIliitHa cdepa CTyJeHTChKOTO BiKy TTO3HAYAE€ThCS
PYXJIMBICTIO Ta 1HTEHCUBHICTIO TICUXIYHUX CTaHIB Ta €MOIIIIHO-BOJILOBUX IPOIIECIB,
OB MIBUAKAM (OPMYBAHHIM BHIMUX MOYYTTIB. B 11€il yac MoXke 3aKpiIItOBaTUCH
eMolliiiHa HecTallIbHICTh, 200, HaBMaku (POpMyBaTHUCh eMolliliHa CTiiKicTh. Kpuza
MOXKE TMOCJIa0IoBaTH a00 MIJACUIIOBATA MOTHBHU JISUIBHOCTI, JI€aKTUBYBaTH YU
MOOLTI3yBaTH OCOOHCTICTh, 3arajlbMOBYBaTH a00 aKTHBI3yBaTH HaBYaJIbHO-
ni3HaBajbHi nporecu. O. JICOHThEB MPONMOHYBAB JTyMKY, 10 KPU30BI MCUXIYHI CTaHU
MOXYThb JaBaTH TMOIITOBX JJsi (OPMYBaHHS pPHUC OCOOUCTOCTI, CIPHUSIOTH
BIIMPAIlbOBYBAHHIO MOJIEJICH MOBEIHKHU Ta MEBHUX Mat TepHiB [401].

[TosicHeHHs KpU3H SIK HOPMATUBHOTO SIBUIA CYTPOBOKYETHCSA TAKOIO TYMKOIO
HAyKOBLIB, 1[0 BOHA € MOMEHTOM BHOOPY MIXK BIJICTAaBaHHSIM a0O0 1HTErpaui€ro, Mix
perpecom abo nporpecoM [402]. B HaykoBUX mparisix Kpu3a 4yacTillie po3rsJaeThbes y
3B’SI3KYy 31 CTpeCOM ab0 €MOI[IHUM Hampy>KEHHSM, SKI MOXKYTb BUHMKATH IIiJI 4ac
TOTO, SIK JIFOJIMHA pOOUTH BUOIp, HAOyBa€ 4yu HE HA0yBa€ HOBY POJIb.

JlocmikeHHsT  KpU30BUX  CTaHIB  CTYJEHTIB  BHUSBISIOTH HE  JIMIIE
HEOJIHO3HAYHICTDH TIyMauyeHHS IICUXOJIOTTYHOTO ()EHOMEHY KPHU3H, aJie i IOBOIATS, 10
TPUBAJI 1 4AaCTI CTPECOBI CTAHMU, SIKI CYNPOBOJKYIOTh MPOTIKAHHS KPU3U, HETATUBHO
BIUIMBAIOTh Ha IICUXOJIOT1YHI CTaHu cTyaeHTiB [401].

CyuacHe CTyJ€HTCTBO 3HAXOAUTHCSI M1 MOCTIMHUM TUCKOM HOBHUX YMOB. BiiiHa
B YKpaiHi BIUIMHYJIa TPUBHOCHUTH CBIM BIUIMB Ha Mepedir KPU30BUX CTaHIB MOJIOI,
BHMAaraloud 3MIH HE JIMIIEC B CHPUUHATTI HABKOJMIINHBOI JIHCHOCTI, MHCIICHHS,
croco01B MOBE/IIHKH, a 1 IIIHHOCTeH 1 opieHTUpiB [403].

VY 3B’s3Ky 3 JECTPYKTUBHUM BIUIMBOM KPHU30BUX CTaHIB Ha MCHXIYHE 370POB’ S
CTYJICHTIB-TIEPECEJICHI[IB TOCTPO MOCTA€E MpodiiemMa NpodIaKTUKK TaKUX CTaHIB Ta iX
HACJIJIKIB JUIS JIFOJIMHY, [0 HABUAETHCS y BUIIIOMY HaBYAJIbHOMY 3akiaai. Ha psmy 3
PaHHBOIO JIIATHOCTHKOIO Ta peaduIiTallielo, MCUXOnpo(uIakTHKa € BaXJIMBUM

KOMIIOHEHTOM KOMILIEKCHOT CUCTEMH KOPEKIIIHO-peablliTalliftHuX 3aX0/I1B.
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[TpodinakTHyHi 3aX0aU CTOCOBHO (DAKTOPIB PO3BUTKY KPHU30BHX CTaHIB Yy
MOJIOZA1 BKJIIOYAIOTh ACKIIbKA BAXKIMBUX acnekTiB. OAMH 3 HUX — BPETyJIIOBAHHS
pPEeXHUMY BIAMIOYMHKY 1 Mpailli, HopMai3alis cHy. PU3NKk BUHUKHEHHSI KpU30BOTO CTaHY
3HIDKAE TIOMEPE/PKEHHS MCUXOTPABMYIOUMX CHUTYyalllif, HasSBHICTh ICHUXOTeparii 1
MICUXOEAYKallisl CIPUAIOTh €(PEKTUBHOMY BUPIIICHHIO MCUXOTPaBMYIOUHUX CUTYaIlii,
SIKIIIO BOHM B)K€ HacTajiu [398].

CokonoBa .M, I'aBeuko B.JI., Cinaiixo B.M. 3a3Ha4aroth, 110 MHIJBUIICHHS
CTIMKOCTI CTYJEHTIB JI0 BIUTUBY KPHU30BHX CTAHIB a TAKOX 3MII[HEHHS TCHUXIYHOTO
3I0pOB’S 4epe3 TMCUXOJOTIYHY JOMOMOTY € HalOuibil e(eKTUBHUM B YyMOBax
HasIBHOCTI y BUIIOMY HaBYaJbHOMY 3aKjiajll BJIACHOI MEIMKO-COLIaIbHOI CITY>KOH.
Taka cTpyKkTypa COpOIIy€E MOKIUBICTh MPOBEACHHS NMCUXONPOPITaKTUUHOT pOOOTH 1
TICUXOTITIEHH I MOJIOI, 1110 HaB4aeThes y 3BO [411, 409].

CyyacHl KOHLEMNLIi TCUXONPO(PITAKTUKH KPU30BHX CTaHIB y CTYJICHTIB
nependadaroTh 3aCTOCYBaHHS HACTYITHUX TEXHIK: 1. HaBYaHHS crioco0aM IMOI0TaHHS
CTpecy, IO MOXE CYNPOBOPKYBaTH Kpu3oBUi cTaH. Cepeln HUX: KpeaTUBHE
BUPILIEHHS IPOOJIEMH, TYMOP, TBOPUICTh, KOTHITUBHE PEKOHCTPYIOBAaHHS, X001, TaiiM-
MEHEJKMEHT; 2. TEXHIKM MPOTPECUBHOTO po3ciabiieHHs M’s31B, perakcarii, 1o
nepeadayaroTb BUKOPUCTAHHS O10JI0TTYHOTO 3BOPOTHOTO 3B’SI3Ky a00 0e3 Hboro; 3.
30UTbLIEHHST (PI3MYHOT AaKTUBHOCTI; MIATPUMKA 3I0POBOIO PEKHUMY BIAMOYMHKY 1
npaiii; 4. 310poBe XapuyBaHHS.

B cydacHUX AOCHIDKEHHSX MCUXONPO(MUIAKTHUII MPUIUISETHCS JTOCTATHHO
BellMKa yBara. AHaji3 HAyKOBHX pOOIT 103BOJUB c(OpMyBaTH HaWBaKIUBIIII
MPUHITUIY TPO(DIUIAKTHKY KPU30BHUX CTaHIB ocobuctocti [410]:

1. KommiiekcHicTh. HeoOXigHICT, CHPSMOBYBAaTH BIUIMB MNPOQIIaKTUYHUX
3ac001B HE JIUIIE Ha caMy OCOOMCTICTh, 110 MAa€ PU3UK OMUHUTUCH Y KPU30BOMY CTaHi,
aJjie ¥ Ha 11 corlajJiIbHE OTOYEHHS.

2.CpoeuacHicTh. [lcuxonpodiakTuyHe BTpY4YaHHs Ma€ OYTH 3aCTOCOBAHO
Cepen JIF0ICH, SIK1 1€ He 3HaXOIAThCS B KpU30BOMY CTaHi, 400 TUIbKU HA IEPIIUX HOTO

cTalriax.
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3.be3nepepBHICT 1 AaKTHBHICTh. BaXIMBO TIUIAHOMIpHE 1 peryJspHe
3aCTOCYBaHHS MCUXOMPODITAKTUIHUX 3aCO01B.

4.EdextuBHicTh. Byab-sKki 3axoau, 10 3aCTOCOBYIOTHCA i MPOMITaAKTUKU
KpU30BUX CTaHIB, IOBUHHI MAaTH JIOBEJICHY €(PEKTUBHICTD.

5.BaxxnuBO 3acTOCOBYBAaTM MAaKCHUMaJIbHO HAOMIKEHI 10 CTYJIEHTCHKOI
CHUTBHOTH TMCUXONPOPLIAKTHYHI 3aCO0U.

Ha nymky O. I1. CanHikoBO1 0COOJMBOCTI IEPEKUBAHHS TICUXOJIOTIYHUX KpPHU3
PI3HUMHU O0COOUCTOCTSMHM BiJPI3HSAIOTHCA SIK 32 IHTCHCHBHICTIO, TaK 1 32 XapaKTEpPOM.
i BiAMIHHOCTI MIPOSIBJISIIOTHCA B MOBEIHII, crieludiii nepediry Kpu3oBOro CTaHy,
3aCTOCOBYBaHHUX CIoco6ax 60potedu 3 HuM [405].

[lepexxuBaHHS KpPU3W € TMPOLIECOM, HIO0 MOTpedye 3alTydeHHS CIeIliaTbHUX
NICUXOJIOTIYHUX aclekTiB. Tak, Ha OyMKYy JESKHX aBTOPIB TaKMUMHU acleKTaMU €
MOBEJIHKOBI peakuii, a(eKTUBHI, KOTHITHUBHI. CBO€PIAHICTH iX MO€IHAHHSA
OCOOHUCTICTIO B TPOLECI MOJOJAHHS KpU3M 3yMOBIIIOE (hOpMYyBaHHS 11 BIIACHOI
ctparerii [406].

BuOip crparerii nepexuBaHHS KpU3H OCOOUCTICTIO TAaKOX MPUBEPTAB Oarato
yBaru JOCHIAHUKIB. BueHI NpPONMOHYIOTH pO3MOJILT TMPOBITHUX CTpaTerii Ha
JNECTPYKTHBHI Ta KOHCTpYKTUBH1 [408].

JecTpykTuBHA — mependayae HasBHICTh aJUTHUBHOI IMOBEIIHKU, 30UIbIICHHS
IHTEHCUBHOCTI MEXaHI3MIB TICHUXOJIOTIYHOTO 3aXHUCTY, HEMPOIAYKTUBHOTO JOIIHTY,
JeBalibBallli pecypciB Ta cyTi S-koHmeniii. Takui MiaxiJy HAHOCUTH IIKOIY
MICUXOJIOTIYHOMY 3JI0pOB’I0, B pa3l JOBTOTPUBAJIOTO BIUIMBY KPH30BOTO CTaHy
MOKJIMBE (POPMYBaAHHS MOCTTPABMATUYHOI'O CTPECOBOTO PO3IaLy.

KoHcTpyKTHBHA - XapaKTepU3y€eThCs 301IbIIEHHSIM 1HTEHCUBHOCTI [I1i pecypciB
PE3UIBEHTHOCTI, TEPEOCMHUCICHHIM JHTTEBOI CTparTerii, peiziero S-KoHMemii,
3BEpTaHHSM JI0 COLIaIbHOI MATPUMKH, TPArHEHHSIM IO CAMOPO3BUTKY 1 OTTaHYBaHHSAM
noBeiHKU. Takuil MmiAXig 10 MEepeKUBAaHHA KPU30BOIO CTaHy € MPOTYyKTUBHHM,
MIHIMI3YIOUUM MOKJIMBY 3arpo3y [Uisl ICHXOJIOTIYHOrO 310poB’s abo, B3araini, ii

BUKIIO4arouui [406].
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CryaeHTd, 100 3HAXOAWINCh B KPU30BUX CTaHaX, $KI BBaXalOTbCS
THUMYaCOBUMHU, € TICUXIYHO 3J0POBUMH, & TOMY 3HaXOASThCA B MO JISUTBHOCTI
nicuxoJiora. J{ms Bubopy crpaterii peaOutiTaliii, BaXJIHBO PO3YMITH, Ha SKIHA cTaii
JTUHAMIKA KPU3W 3HAXOIUTHCS OCOOMCTICTb. AHaJI3 PI3HUX TEOPIM MPOKUBAHHS
KpH30BUX CTaHIB JIaB MOXJIMBICTh BUIIJITUTH HACTYITHI cTafii [405, 395].

1 cramis — BIIUyTTA MCUXOJIOTIYHOI HAPYTH CYTTEBOI IHTEHCUBHOCTI. Ha 1ipomy
eTarll 3a paxyHOK 3aCTOCYBaHHsSI KOIIHTIB Ta 3allydeHHS PECYpCiB OCOOHMCTICTH
HAMaraeTbCs CaMOCTIHHO KOPUTYBAaTH TaKWi CTaH. 3aCTOCOBYBaHHS Hee()EKTHBHHX
KOITIHT-CTpaTerii abo HecTada pecypciB € (akTopaMu JJIsi PO3BUTKY HACTYITHHUX
cTajii.

2 cTtajis — BIQUYTTA IEPEBAKAHHS HETATUBHUX €MOLIIM 1 TOYYTTIB, 3SMEHIIICHHS
THYYKOCTI, IO 3YMOBIIOIOTh HApOCTAaHHS HAMNPYTH. 3O0UIbIIYETHCS 1HTECHCHUBHICTH
TaKUX IOYYTTIB, SIK COPOM, PO3ryOJEHICTh, CTpax, IPOBHHA, HEBIEBHEHICTb, IO
HEraTHBHO YNHUTH HEraTUBHUI BIUIMB Ha KUATTA. Ha 1iboMy eTari 0ocoOMCTICTh BXKE HE
3J1aTHA 32 PaXyHOK BUKOPHUCTAHHS 3BUYHUX 3aCO0IB KOPETYBATH CBIi CTaH.

3 cranis — BIAYYTTS Halpyry Ha MIKOBOMY piBHI. 30UTbIIY€ETHCS] IHTEHCUBHICTD
MIPOSIBIB JI€30praHizailii 1 TPUBOTH, 3’ SABJIIETHCS MOKIIUBICTh PO3BUTKY MATOJIOTTYHUX
CTaHiB, 3aJI€XKHOCTEH, Nienpecii. [loripiieHHs KUTTS CylpoBOKY€EThCS (DOpMyBaHHIM
BIIUyTTs 0€3MOPaTHOCTI.

4 cramis — BIQUYTTA cralimizamii 1 BigHOBICHHS. BinOyBaeThcsi omaHyBaHHS
CUTYyaIlil 0COOMCTICTIO.

30BHINIHE BTpyYaHHS 3 IUUII0 pealdumiTamii MCUXIYHOTO CTaHy MICHs
JECTPYKTUBHOTO BIUIMBY KpH3W Ha OCOOHUCTICTh, IO B Hi mepedyBaia, €
OOTPYHTOBAHMM BKe, TOYMHAOYH 3 IPYTO1 CTali. 3a paXyHOK 3aTy4eHHs €EKTUBHHUX
3ax0/11B MOYJIMBE HACTAHHS CTall BiTHOBIEHHS. Sk 3a3Haydae JI. BonbHOBa, pe3ybTar
KPU3H CYTTEBO 3AJICKUTH Bl TUITY B3a€MO/I11 MK TICUXOTEPANeBTOM 1 KJieHTOM [395].

Peabinitariisi KpU30BUX CTaHIB PO3TIISIAETHCA K MICUXOJIOTIYHA JI0TIOMOTa, 110
nepeadavyae HaJaHHS JIFOAWHI €K3UCTEHIIIMHOI CMUCIOBO1 Ta €MOIIHOT M ITPUMKH, 3
IULTIO CIIPUSIHHS aKTHBI3aIlll 3/JaTHOCTI OCOOMCTOCTI B PO3B’S3aHHI CKJIQJHOIIIB, 110

BILUIMBAXOTH HA 11 IICUX1YHE XKUTTH.
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HaykoBIii po3risiiaroTe IMcUXOpeadumiTallilo Ha psaay 3 MCUXOTepamier i
MICUXOJIOTITYHUM KOHCYJIbTYBaHHSM. 3ayBaXKy€ThCs, 1110 B TAKOMY KOHTEKCTI1 MOJILIT MIXK
Teparni€ro, KOHCYJIBTAIIE0 1 peablTiTaIli€r0 € YMOBHUM, aJ[XKe MO-TIePIIIe, MIJUTI0 Y BCIX
TPHOX BUIAJKAX € IPAKTUYHE PO3B’A3aHHS MCUXOJIOTTYHUX MPOOIIeM, SIKI BUKJIMKAIOTh
TPYJHOII B JKUTTI OCOOMCTOCTI, O-APyre, OCHOBHUM 1HCTPYMEHTOM CIIEIlialicTa B
KOXXKHOMY BHUMAAKy € MmoOyaoBaHa ocoOmuBUM uyuHOM Oecima. OnHaK, B JaHOMY
BUIAJKy JIOOMOTra IICHXOTepaneBTa CHOpsIMOBAaHA Ha 3IMCHEHHS 3pYIICHb
MPOTPECUBHOTO XapakTepy 3a paxyHOK TJIMOMHHOTO TPOHUKHEHHS B TCHXIKY
0COOHUCTOCTI, 10 3HAXOUIACH M1/l BIUIMBOM Kpu30Boro ctany [400].

[Icuxomoriuna pealiiTalis KpU30BUX CTaHIB € BUAOM JiSTbHOCTI TPAKTUYHOTO
IICUXOJIOTa, 10 BKJIOYA€E OOIPYHTOBAHE, TAKTOBHE BTPYYaHHA y BHYTPIIIHIM CBIT
0COOHUCTOCTI, SIKa BBAKAETHCA MCUXIYHO 310poBO0. [liyi Takoro BTpy4aHHs:

- 3MiHa 4K 30aray€HHs COLIaJbHOTO CEPEIOBHUILA, 0 MOXKE MPU3BOAUTH
710 BIIHOBJIEHHS MOBHOLIHHOTO ()YHKIIIOHYBaHHS 1 PO3BUTKY OCOOUCTOCTI;

- ONaHyBaHHS HOBUX MAaTE€pHIB TMOBEIIHKM, WI0 JIA€ MOXKJIMUBICTh
PO3LIMPEHHS CBIAOMOCTI 1 BUKOPUCTAHHSI HOBUX CTPATEriil B KpU30BUX yMOBAX;

- rapMOHI3aIlisl BHYTPIIIHBOTO CBITY JIFOJUHHU.

Jnst AOCATHEHHS JTOBrOTPUBANOrO e(eKTy peaduTiTalli KpU30BUX CTaHIB
BAXKJIMBO BPAaxOBYBAaTH HACTYIIHI acleKTH, Ha sikux Harosomrye C. Kysikosa [399]: 1.
KOPETryBaHHS JUCHO3UIIMHUX YTBOPEHb OCOOMCTOCTI 3 HULTI0 (OPMYBaHHS HOBOTO
MOTJISIYy Ha IUISAXU PO3B’A3aHHS MPOOJIEMH 1 caMy ii CyTHICTb, & TaKOX CIPUSHHS
MOJIIIICHHIO CTaBJIEHHS JIOAMHM A0 camoi ceOe. lle HacTaHOBH, YSIBJICHHS,
MEePEeKOHAHHs, IIHHOCTi; 2. JOMOMOra B OMaHyBaHHI HAaBUYOK «CaMOKOPEKIID» 1
0COOHUCTICHOMY 3POCTaHHI.

PealimiTariiss KpH30BUX CTaHIB Yepe3 MCUXOJOTIYHIN BILUTUB MOKE BiOyBaTHCS
AK 4epe3 IHAWBIAyalbHI 3yCTpiul 3 TICUXOJOTOM, TaK 1 uepe3 BiJIBIAyBaHHS
crietiayibHUX rpym. [Ipoliec BiTHOBICHHS MiCs KPU3OBUX CTaHIB MOXKE BIJIOYBATUCH 1
4yepe3 BIIBIAYBaHHS TEMAaTUYHUX TPEHIHTIB, 10 BUKOPHUCTOBYIOTh TaKi €(EKTHBHI
IHCTPYMEHTH, SIK TBOpYa poOoTa, MeTapopuyHI 1 AUIOBI irpy, Mojepalis, (aciitaris,

rpynoBi quckycii, Tomo [404].
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[Ipu po0OOTI 3 KPU3OBUMH CTaHAMU OCOOJIMBOTO 3HAYEHHS HAOyBa€ CTBOPEHHS
0€3IeYyHOro TepaneBTUYHOrO MPOCTOPY Ta BCTAHOBIICHHS JOBIPIMBHUX BIJTHOCHH MIXK
TEepameBTOM 1 KIi€eHTOM. JIJIS TOJOJIaHHS KPU30BUX CTaHIB Ta BIAHOBIICHHS
MICUXOJIOTIYHOTO OJaronoyiyyus Ba)KIMBUM AaclEKTOM € BUKOPUCTaHHS JHUXaTbHUX
MPaKTHUK.

[le nmo3Bossie KIIEHTY BiAYYBaTH MIATPUMKY Ta BIIEBHEHICTh IPHU OCBOEHHI
HOBUX JTUXAJIBHUX TEXHIK, a TAKOX CIIPUs€E OUIbII BIAKPUTOMY OOTOBOPEHHIO OYJib-
SKUX TPYIHOIIIB YU TUCKOM(OPTY, 10 BUHUKAIOTH B TIPOIIECI MPAKTHUKH.

BaxxnuBo BpaxoByBaTH TaKOX 1HIUBIIyalbH1 0COOIMBOCTI pearyBaHHs Ha pi3Hi
TUIU JUXATBHUX TPaKTUK. JlesKi JI011 MOKYTh BIT4yBaTH TUCKOMQPOPT ab0 TPUBOTY
P BUKOHAHHI MEBHHUX TEXHIK, III0 BHUMarae€ THYYKOCTI y Mig0opl Ta mMoaudikamii
MpakTuK. PeryisipHuili MOHITOPMHI CTaHy KJII€HTa Ta WOTO peakiiid Ha JAUXalbHI
BIIPAaBU JI03BOJISIE CBOEYACHO KOPUTYBATH TEPANEBTUYHUN IUIaH Ta 3a0e3nedyBaTu
MaKCUMaJlbHy €(DEKTUBHICTD 1 0€3MEKy MPAKTHK.

[IcuxosoriuHa TOTOBHICTh KJ€HTA JO JUXAJIbHUX TMPAKTUK € HE MEHII
BaXJIUBUM (pakTopom. Ocobu 3 TpaBMATUUYHUM JOCBIJIOM a00 TOCTPUMH MICUXIYHUMHU
CTaHAMHU MOXYTh OyTH OCOOJIMBO YYTIUBUMHU J0 IHTCHCUBHUX TUXATbHUX TEXHIK. Y
TaKUX BUIMAJKaX HEOOXIAHUN MOCTYMOBHUM MiAXiJ, MOYMHAIOYM 3 HAUIPOCTIIIMX Ta
HalOE3MeYHIIUX MPaKkTUK, 3 TOCTYNOBUM PpO3LIMPEHHSIM pENepTyapy TEXHIK
BIJIMIOBITHO JIO 3pOCTaHHS CTa01IbHOCTI Ta PECYPCHOCTI KITIEHTA.

PealimiTaniss KpU30BUX CTaHIB PO3TISIAETHCS K ICUXOJIOTIYHA JI0IIOMOra, 110
nepeadoavyae HaJaHHS JIFOAWHI €K3UCTEHIIIMHOT CMUCIOBOT Ta €MOIIHOT MIITPUMKH, 3
IIJUTEO CTIPUSIHHS aKTHBI3AIlil 3aTHOCTI OCOOMCTOCTI B PO3B’sI3aHHI CKJIATHOIIIIB, 110

BIUIMBAIOTH HA 11 ICUXIYHE KUTTS.
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