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Abstract. Background. The degree of adaptation of the body depends on many factors, including its ability to
adapt to certain factors that cause damage. After all, it is soldiers who are constantly exposed to physical and
metabolic stress. Purpose: to perform a clinical assessment of the adaptation of the body in military personnel
with shoulder injuries based on leukocyte index, blood biochemical indicators, and hemostasis system markers.
Materials and methods. A survey of 34 military personnel was conducted, all of whom were male patients diag-
nosed with shoulder injuries. The average age of patients was 47.52 + 12,25 years. All of them were divided into 4
groups according fo the leukocyte index: group | — patients who showed a stress reaction (n =5); group Il — pa-
tients with a fraining reaction (n = 8); group il — patients who showed a calm activation reaction (n = 12); group
IV — patients with an increased activation (n = 9). Stress was assessed according to the Mississippi scale, pain —
according to the visual analogue scale. The following were examined in the patients’ blood: leukocytes — by
counting in a Goryaev chamber, leukogram — in smears stained according to Romanowsky-Giemsa, erythro-
cyte sedimentation rate — by the Westergren method. The following biochemical markers were determined in
blood serum: total protein — using the biuret method, glucose — using the enzymatic method, and a thymol
test was performed. The content of fibrinogen, active partial thromboplastin time (APTD), prothrombin time (PT)
and soluble fibrin-monomer complexes in blood plasma was determined using ready-made reagent Renam kifs.
Results. The most pronounced changes in the infegral leukogram indicators, markers of coagulation, and liver
enzyme activity were observed in patients with a stress response; less pronounced disturbances were defected
in patients with a fraining response. The indicators for calm adaptation and increased activation reactions were
the least alfered, which is associated with compensatory mechanisms in the patients’ bodies. The most diag-
nostically significant in the study groups of patients with varying degrees of adaptation were leukocyte index of
infoxication, fibrinogen level, APTT and PT, and in patients with acute stress reaction — alanine aminofransferase,
aspartate aminotransferase and glucose activity. Conclusions. The laboratory results help us figure out what
stage of stress response the patient is at and check out their ability to adapt based on the clinical assessment of
biochemical tests and hemostasis markers.

Keywords: military personnel; shoulder injury; post-traumatic stress disorder; adaptation; leukocyte index; bio-
chemical markers;, hemostasis

Introduction leukocyte indices are often used in clinical practice to assess

The level of human’s body adaptation, particularly
among servicemen, which suffer from multiple injuries,
depends on numerous factors, including the body’s ability
to adapt to the effects of certain factors that cause damage.
Eventually, it is the military personnel who are constantly
exposed to physical and metabolic stress [1]. Nowadays,

the condition of patients in clinical oncology, for example,
to assess systemic inflammation and prognosis in colorectal
cancer [2]. Leukocyte indices, including neutrophil-lym-
phocyte ratio, monocyte-lymphocyte ratio, can be used as
biomarkers of systemic inflammation in patients with heart
failure [3]. Changes in the leukocyte distribution can also be

© 2025. The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CC BY, which allows others to freely distribute the
published article, with the obligatory reference to the authors of original works and original publication in this journal.

[Nina KopecnopeHwii: Nlusory6 Keeia IropiBHa, KaHAWAAT MeYHUX HayK, 3aBiayBay Bigainy natodisionorii, aHectesionorii Ta GyHKLioHanbHoi giarHocTuku, Y «IHCTUTyT natonorii xpe6ta Ta cyrno-
6iB imeHi npoecopa M.I. Cutenka HAMH Ykpaitu», Byn. [puropis CkoBopoau, 80, m. Xapkis, 61024, YkpaiHa; e-mail: kslizogub@gmail.com; Ten.: 4380 (66) 304-55-80

For correspondence: Kseniia I. Lyzohub, PhD in Medicine, Head of the Department of Pathophysiology, Anesthesiology and Functional Diagnostics, Sytenko Institute of Spine and Joint Pathology
of NAMSU, Hryhoriya Skovorody st., 80, Kharkiv, 61024, Ukraine; e-mail: kslizogub@gmail.com; phone: +380 (66) 304-55-80

Full list of authors information is available at the end of the article.

Vol. 27, No. 1, 2026

https://frauma-journal.com 37


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-9149-7208
https://orcid.org/0000-0001-6505-5326
https://orcid.org/0000-0003-4776-1635
https://orcid.org/0000-0003-2069-7020
https://orcid.org/0000-0001-9801-7908

I OpuriHaAbHI pAocAiaXeHHs / Original Researches

a consequence of emotional stress via physical activity [4]
and psycho-emotional disorder [5].

There are criteria for adaptative reaction of human’s
body that are based on the ratio of the percentage of lym-
phocytes to segmented neutrophils in the peripheral blood,
which is known as a criterion of adaptive reactions [6, 7].
For instance, the leukocyte index = lymphocytes / seg-
mented neutrophils — reflects the relationship between the
humoral and cellular parts of the immune system and is the
main criterion for the body’s adaptive reactions. Leukocyte
shift index (LSI) = (myelocytes + metamyelocytes + band
neutrophils + segmented neutrophils + eosinophils + ba-
sophils) / (lymphocytes + monocytes). An increase in LSI
means an active inflammatory process and impaired body
reactivity in the acute course of the disease. Leukocyte index
of intoxication (LII) = (myelocytes + metamyelocytes +
band neutrophils + segmented neutrophils + plasma cells) /
(Iymphocytes + monocytes + eosinophils + basophils). An
increase in LII indicates an increase in endogenous intoxica-
tion and activation of tissue breakdown processes. Leukocyte
to erythrocyte sedimentation rate (ESR) ratio IRWESR) =
(lymphocytes x ESR) / 100. Changes in this indicator can
be used to judge the presence of intoxication associated with
infectious (decreased) or autoimmune (increased) proces-
ses. Lymphocyte to monocyte ratio (LMR) = lymphocytes /
monocytes. It reflects the ratio of the affective and effec-
tor links in the reactive process. In general, researchers have
recently paid much attention to the clinical assessment of
leukocyte indices in surgical, oncological and infectious
diseases, and these tests are considered perspective [8, 9].
There are several degrees of adaptation according to the val-
ue of this criterion (leukocyte index = % lymphocytes / %
segmented neutrophils): a) stress response: lymphocytes
less than 20 %, adaptation index less than 0.30; b) training
reaction: lymphocytes — 21—27 %, adaptation index —
0.31—0.50; ¢) reaction of calm activation: lymphocytes —
28—33 %, adaptation index — 0.51—0.70; d) reaction of
increased activation: lymphocytes — 34—42 %, adaptation
index — 0.71-0.90; e) reaction of overactivation: lympho-
cytes above 43 %, adaptation index above 0.90; f) reaction of
incomplete adaptation: peripheral blood leukocytes — 4.0—
10°/1 and less. Therefore, changes in the number of leuko-
cytes as criteria of adaptation are quite important in clinical
practice for assessing the condition of individuals with stress
disorders, in particular, against the background of trauma in
orthopedic patients [10].

Objective of the study was to conduct a clinical assess-
ment of the body’s adaptation in military personnel with
shoulder injuries based on leukocyte indices, blood bio-
chemical parameters and markers of the hemostatic system.

Materials and methods

The study was conducted at the Department of Patho-
physiology, Anesthesiology and Functional Diagnostics,
Department of Laboratory Diagnostics and Immunology
of the Sytenko Institute of Spine and Joint Pathology of
the National Academy of Medical Sciences of Ukraine in
2024. We examined 34 servicemen, all of whom were male
and were diagnosed with shoulder injuries (S40-S49). The

mean age of the patients was 47.52 + 12.25 years. All of
them were divided into 4 groups according to the leukocyte
index: group I — patients with a stress response (n = 5);
group Il — patients with a training response (n = 8);
group Il — patients with a calm activation response
(n = 12); group IV — patients with increased activation
(n =19). At the planning stage of the study, in accordance
with the World Medical Association’s Declaration of
Helsinki for Ethical Principles for Medical Research In-
volving Human Subjects (2008), the military personnel
were informed about the purpose, methods and design
of the study. Patients voluntarily confirmed in writing
their consent to participate in the study: clinical exami-
nation, collection of material for laboratory tests, filling
out questionnaires. Blood sampling was carried out on an
empty stomach. This study was reviewed and approved
for implementation at the meeting of the Committee on
Bioethics and Deontology, Minutes No. 254 of August
15, 2025.

Exclusion criteria were complicated allergic history;
refusal to participate in the study; inability to support the
study; stage II-b heart failure or ejection fraction of 45 %
or lower; diabetes mellitus; cancer; congenital or acquired
coagulopathy; renal or hepatic failure.

All hospitalized patients were military personnel with
shoulder injuries (rotation cuff rupture) who underwent
stress level assessment. Time after trauma — 6.2 = 2.1
months. Indications for surgery were pain and impaired
function regardless conservative treatment. Upon ad-
mission to the clinic, patients underwent collection of
anamnestic data, physical examination, and anthropo-
metric measurement. The Mississippi Stress Scale was
used to determine posttraumatic stress disorder (PTSD)
by the number of points: PTSD — more than 130, men-
tal disorders — 86 * 26, well-adapted — 76 *+ 18 points.
According to the PSM-25 questionnaire, > 155 points in-
dicated high level of stress, 100—154 — medium level of
stress, < 100 — low level of stress. According to the visual
analogue scale (VAS), the following criteria were used:
0 to 1 cm — extremely mild pain, 2 to 4 cm — mild pain,
4 to 6 cm — moderate pain, 6 to 8 cm — very severe pain,
8 to 10 cm — unbearable pain.

The following indicators were examined in the pa-
tients’ blood: leukocytes — by counting in the Gory-
aev chamber, leukogram — in Romanowsky-Giemsa
stained smears, ESR — by the Westergren method. The
following biochemical markers were determined in the
blood serum: total protein — by the biuret method,
glucose — by the enzymatic method, and a thymol test
was performed. The fibrinogen content, active partial
thromboplastin time (APTT), prothrombin time (PT)
and soluble fibrin monomer complexes (SFMC) in
blood plasma were determined using reagent kits from
Renam (Ukraine).

The data were statistically analyzed using Microsoft
Excel XP and Statsoft Statistica 6.0 software packages.
Comparison of groups in dynamics was performed by the
nonparametric Wilcoxon test with the determination of the
median (Me) and percentiles (25—75 %).
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Results

During the clinical assessment of the degree of stress and
pain in servicemen with shoulder injuries, there were no dif-
ferences in the relevant scales, which indicates the need to
assess adaptive capacity and stress response in patients who
were injured and hospitalized after 6—8 months using labo-
ratory markers (Table 1).

Within group I of patients who showed a stress response,
the leukocyte index was reduced by 43.9 % compared to
that of clinically healthy individuals. At the same time, LII
was increased by 3.1 times, and LMR was reduced by 3.8
times compared to clinically healthy individuals (Table 2).
In patients with a stress response, an increase in blood glu-
cose, alanine aminotransferase (ALT), aspartate amino-
transferase (AST) activity, as well as an increase in plasma
fibrinogen, SFMC and a decrease in PT were found. These
changes indicate the development of significant metabolic
disorders and require further consideration when prescri-
bing treatment (Table 3).

In group II of patients who showed a training response,
an increase in the leukocyte index by 46.5 % was detected
compared to group I, and it did not differ from that of clini-
cally healthy individuals. The LII was 2.7 times higher than
in clinically healthy individuals. The patients also showed

an increase in LSI compared to group III. There was also
an increase in total protein, fibrinogen, SFMC and a de-
crease in PT compared to clinically healthy individuals. No
changes were found in glucose and enzyme activity com-
pared to clinically healthy individuals, but ALT and AST
activity were lower than in group I. Obviously, an increase
in fibrinolysis is a consequence of inflammation because
of trauma, but the integral leukogram parameters did not
change significantly. This corresponds to the significant
adaptive capacity of the patient’s body.

In group III of patients who showed a calm activation
reaction, there was an increase in the leukocyte index com-
pared to clinically healthy patients by 29.3 %, to group I — by
60.3 %, group 11 — by 25.9 %. LII was 2.1 times higher than
in clinically healthy individuals, and decreased by 32.5 %
compared to group I, by 23.0 % compared to group II.
IRWESR in group III was higher than in group 1. ALT ac-
tivity in group III was lower than in group I, fibrinogen and
SEMC levels remained increased, and PT was decreased
compared to that of clinically healthy patients.

In patients in group IV who showed increased activation,
significant changes were observed: the leukocyte index was
the highest, LII and LSI were the lowest compared to other
groups of patients, and IRWESR was the highest compared

Table 1. Assessment of stress and pain in servicemen with shoulder injuries (Me, 25-75 %)

Groups of patients,
n=34
Indicators
Group |, Group I, Group lll, Group IV,
n=>5 n=8 n=12 n=9
Mississippi Scale, 77 81 78 80
points 75-79 64-96 64-97 66-100
. 57 89 83 98
PSM-25, points 56-80 73-141 54-91 70-124
5 5 6 6
VAS, em 4-6 3-6 4-6 4-7

Table 2. Integral indicators of the leukogram in servicemen with shoulder injuries depending
on the degree of stress response (Me, 25-75 %)

Clinically Groups of patients, n = 34
Indicators healthy, Group |, Group I, Group I, Group IV,
n=20 n=5 n=8 n=12 n=9
6.20 6.71 8.10 6.20 5.60
Leukocytes, o/l | 5 6377 68 6.10-6.83 5.60-8.80 5.40-6.90 5.36-6.46
Leukocyte 0.41 0.23* 0.43° 0.58*" 0.87*
index 0.30-0.52 0.10-0.26 0.39-0.46 0.55-0.66 0.78-0.82
Ll 0.65 2.03* 1.78* 1.37* 1.04°
0.41-1.17 1.90-7.33 1.70-1.90 1.23-1.56 0.98-1.13
1.02 0.54 1.04 1.65° 1.84°
IRWESR 0.64-1.92 0.45-0.81 0.80-3.14 0.98-2.58 1.29-3.43
LS| 2.08 2.85 1.99° 1.44" 1.13%
1.96-2.96 2.45-7.33 1.80-2.18 1.38-1.70 1.02-1.20
MR 6.29 1.64* 3.19 6.80 8.20°
5.10-7.25 1.22-3.00 2.49-6.44 3.69-8.25 6.39-10.75

Notes: * — p < 0.05 compared to clinically healthy subjects; ° — p < 0.05 compared to group I; ° — p < 0.05
compared to group II; ° — p < 0.05 compared to group Ill.
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to clinically healthy individuals, groups I, II and I1I. LMR
was higher than in group II1. Also, in group IV, a decrease in
blood glucose was observed compared to group 1. Fibrino-
gen and SFMC levels remained increased, and PT — de-
creased compared to those of clinically healthy individuals.

Discussion

Clinical assessment of the adaptive capabilities of the body
of military personnel with shoulder injuries was performed
according to the leukocyte index using criteria determined
in four research groups. The findings from the pain assess-
ment utilizing the VAS, in conjunction with the evaluation
of emotional stress and PTSD, demonstrated no discernible
differences among the patient groups. This underscores the
necessity and potential for the implementation of laboratory
adaptation criteria, which are calculated and pathogeneti-
cally substantiated based on leukocyte indices and markers of
metabolic disorders [12]. In group I of patients (acute stress
response), significant metabolic disorders are evident, indi-
cative of a pronounced stress response, characterized by the
highest LII index and a decrease in LMR. This suggests the
development of endogenous intoxication and a disturbance
in the effector link of the immune response. Group I patients
also had increased fibrinolysis (SFMC and fibrinogen) and
decreased PT, indicating activation of systemic inflamma-
tion and impaired prothrombin synthesis in the liver. This
correlates with an increase in the activity of ALT and AST
enzymes, which is associated with a violation of metabolic
processes in hepatocytes. After all, it is known that amino-
transferases can be used to assess the degree of adaptation
during exercise and potential damage [13].

Group II patients (training response) showed a lower LII,
an increase in total protein, as well as an increase in SFMC,
fibrinogen, and a decrease in PT. However, in contrast to
group I, there were no corresponding changes in liver enzyme
activity and hyperglycemia. This indicates the possibility of
more active adaptation in military personnel with higher leu-
kocyte index and, accordingly, a more pronounced potential
for adaptation. It is known that the adaptive potential can be
directly related to the severity of the injury and can lead to
dysregulation of the systemic inflammatory response [14].

In group I1I patients (reaction of calm adaptation), a less
pronounced increase in LII was observed compared to pa-
tients in groups I and II. No changes in blood biochemical
parameters were observed, but the level of fibrinolysis mar-
kers (SFMC and fibrinogen) remained elevated. Against this
background, patients at the stage of calm adaptation also
have changes in hemostatic markers, which may indicate
an insufficient level of adaptation associated with systemic
inflammation after trauma [15].

In group IV (increased activation), against the background
of the highest leukocyte index, there was an increase in LII and
a decrease in LSI, which was similar to group III. However,
this group had the lowest SEFMC across all study groups. After
all, there is evidence of a possible effect of oxidative stress in
leukocyte cells on fibrinogen proteolysis and, as a result, the
development of coagulopathy during hypercoagulation [16].

Thus, each degree of adaptation according to the value
of the leukocyte index is characterized by specific metabolic
disorders. These disorders are reflected in the mechanisms
of further development of the posttraumatic inflammatory
process and possible complications.

Table 3. Blood biochemical parameters and hemostatic markers in servicemen with shoulder injuries
depending on the degree of stress response (Me, 25-75 %)

Clinically Groups of patients, n =34
Indicators healthy, Group |, Group Il, Group lll, Group IV,
n=20 n=5 n=8 n=12 n=9
. 70.10 70.30 76.50* 75.95 68.60
Total protein, g/I 68.40-72.80 70.10-75.40 73.10-82.30 71.90-76.98 67.90-82.25
21.0 40.0 24.0° 30.0° 39.0
ALT, U/L 19.0-31.0 39.0-90.5 21.5-38.0 23.5-35.8 21.3-54.3
AST, UL 20.0 31.0* 25.0° 28.50 27.5
’ 14.0-26.0 31.0-56.0 20.3-25.0 22.00-36.50 24.0-35.0
3.0 2.0 1.8 2.0 15
Thymol test, U/L 2.5.4.0 0.5-3.5 0.8-2.9 1.0-2.9 1.3-5.0
4.70 6.70* 5.60 5.20 5.30°
Glucose, mmol/I 4.40-5.25 6.00-7.00 5.30-5.70 4.70-5.90 4.95-6.00
- 2.20 4.80* 4.60* 4.30* 4.30*
Fibrinogen, g/1 1.90-2.88 4.20-5.40 3.00-6.80 4.13-4.60 4.00-4.90
3.20 11.00* 10.30* 6.50* 4.25*
SFMC, mg% 3.10-3.38 4.00-16.00 6.10-17.80 6.00-10.00 4.00-11.50
BT 16.00 12.00* 10.50* 13.00%° 11.75*
: 15.50-17.75 10.10-13.90 9.88-11.95 12.10-13.80 10.95-13.10
APTT s 29.20 22.80 25.60 24.60 26.70
’ 24.13-31.95 22.00-27.00 23.18-29.28 23.40-28.90 25.05-27.25

Notes: * — p < 0.05 for the indicator in clinically healthy subjects; ° — p < 0.05 for deterioration from

group I; ° — p < 0.05 for deterioration from group IlI.
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Conclusions

The most pronounced changes in the integral leukogram
parameters, markers of coagulation and liver enzyme activ-
ity were observed in patients with a stress response; less pro-
nounced disorders were observed in patients with training
reaction. Indicators for the reactions of calm adaptation and
increased activation were the least changed compared to those
of clinically healthy individuals, which is associated with com-
pensatory mechanisms in the patients’ body. The most diag-
nostically significant parameters in the study groups with dif-
ferent degrees of adaptation were LII, fibrinogen level, APTT
and PT, and in patients with acute stress response — ALT, AST
and glucose activity. The dynamics of leukocyte indices, mark-
ers of coagulation and metabolic disorders allow us to clearly
track the degree of pathogenetic changes at different stages of
adaptation. It also makes it possible to objectify the assessment
of patients who have no differences in the results of examina-
tions and clinical studies. Among the laboratory indicators we
studied to assess the condition of patients, leukocyte index and
LSI can be recommended. Leukocyte index in group I with a
stress response decreased compared to clinically healthy indi-
viduals, which is justified by a decrease in the ability to adapt,
but in other groups, it gradually increased — from patients with
training reaction to those with reaction of increased adaptation.
LSI can be recommended as a second marker for assessing the
condition of patients: its increase in patients of group I with
a stress response indicates an active inflammatory process and
impaired reactivity of the body, but a significant decrease was
found in patients of groups I1-IV.

Given the obtained values of laboratory parameters, we
can make appropriate calculations and determine the stage
of the patients’ stress response, as well as assess their adap-
tive potential based on the results of biochemical studies and
clinical evaluation of markers of the hemostatic system.

Prospects for further research. Metabolic disorders
make it possible to assess the stage of adaptive disorders in a
patient. These changes cannot be faked, even non-verbally.
Further research will allow us to combine PTSD scales and
laboratory changes.
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KAiHIYHO OLHKO aAanTauii OPraHisaMmy BinCbKOBOCAYKGOBLIB i3 TPOBMAMM NAEYA
30AEXHO BiA CTYMNEHs CTPEeCOBOT peaKLii

Pe3tome. Axmyaavnicmo. Cryninb amanraiii opra”izMmy 3a1eXuThb
BiZ OaraThoX (pakTopiB, BKJIOYHO 3 MOro 3AaTHICTIO aAanTyBaTUCh 0
i1 TMIX Y1 IHIIUX (PaKTOPIB, SIKi CIPUYMHSIOTh ITOIITKOMKCHHS. AIKe
caMe BiliChbKOBI TTOCTIHO MiIIaloThesl (Pi3MIHOMY Ta METaOOIiTHO-
My ctpecy. Mema: npoBecTH KJIiHIYHY OLIiHKY aaanTallii opraHiamy
BiliCbKOBUX i3 TpaBMaMH Ijie4a Ha OCHOBI JIGUKOIIMTAPHUX iHIEKCIB,
0iOXIMIYHMX TIOKA3HUMKIB KPOBi Ta MapKepiB CUCTEeMU TeMOCTasy.
Mamepiaau ma memoodu. byno o6ctexeHo 34 BificbKOBOCTYKOOB-
LB, yCi — Malli€HTH YOJIOBIYOi CTaTi, Y SKMX JiarHOCTOBAHO TPaBMU
rieva. Yac micnst tpaBmu 6,2 + 2.1 mic. CepenHiii Bik XBOpuX cTa-
HoBMB 47,52 £ 12,25 poky. Ycix yyacHuKiB (n = 34) po3miieHO Ha
4 Tpymu 3TimHO 3 JIeMKOMTAapHUM iHIeKcoM: | rpyma — ocoow, sIKi
TIPOSIBIISLIN cTpec-peaxitito (n = 5); I rpyna — nanieHTH 3 peakitiero
TpeHyBaHHs (n = 8); I rpyna — xBopi, y SIKUX BiIMi4YeHO peakllilo
criokiitHoi aktuBatii (n = 12); IV cramis — ocobu, siKi TIPOSIBIISLIN
mifBMILEHY akTUBaLiio (n =9). OuiHka ctpecy npoBoauiach 3a Mic-
CICITICBKOIO IIKAJIO0, OIliHKA PiBHSI 000 — 3a Bi3yalbHOIO aHAIO-
rOBOIO LIKAJIOK. Y KPOBI MaLi€EHTIB 0YJ10 JOCIIIIXKEHO: IEUKOUUTH —
METOIIOM TIiIpaxyHKy B kamepi ['opsieBa, jeiikorpamy — y Maskax,
dapooBaHux 3a PomaHoBCcbKMM — [iM3010, IIBUAKICTH OCimaHHS
epuTpouuTiB — MeTonoM Becteprpena. Y cuposarui KpoBi BU3Ha-
YEeHO HACTYIHi 6i0XiMiYHi MapKepu: 3araibHuil 610K — OiypeToBUM
METOIIOM, TJIIOKO3y — (hepMEHTATUBHUM METOJOM, TaKOX IMPOBO-

TIAI TUMOJIOBY MPoO0y. YMicT (hiOprHOTeHY, aKTUBHUI YaCTKOBUIA
TpoMboractTuHoBuil yac (AUTY), nporpombGiHoBuit yac (ITY) ta
PO34MHHI (hiOpMH-MOHOMEPHI KOMILIEKCH Y TI1a3Mi KPOBi BU3HAYa-
JIM 3 BUKOPMCTaHHSIM HaOOPiB TOTOBUX peareHTiB dipmu «PeHam».
Pesyaomamu. HaiiGinbn BUpakeHi 3MiHU iHTErpaIbHUX MOKA3HU-
KiB Jieiikorpamu, MapKepiB KoaryJsiilii Ta akTUBHOCTI MEUiHKOBUX
(epMeHTIB criocTepiraauch y MauieHTiB 3i CTpec-peakilie€lo, MEeHII
BUpaXeHi TMOpyIlIeHHss — B oci0 i3 peakiiiero TpeHyBaHHsA. [lo-
Ka3HMKM 3a peakilii CroKiliHOi aganTallii Ta MiIBUILEHOI aKTUBALLil
Oy/ii HaliMEHIIl 3MiHEHUMU, 1O TMOB’SI3aHO 3 KOMIIEHCATOPHUMMU
MexaHi3MamMu opraHizmy. HaiiGinblil AiarHOCTUYHO 3HAYYILIMMU B
rpyrax i3 pi3HUM CTYIIEHEM afanTallii BUSBWINCS JCHKOLMTapHMIA
iHzIeKc iHTOKcuKallii, piBeHb ¢piopuHoreny, AUTY ta [T4, y xBopux
i3 TOCTPOIO CTpec-peakili€lo — aKTUBHICTb alaHiHaMiHOTpaHchepa-
31, acniapraramiHorpaHcdepasu it rokosu. Bucnoexu. Ha ocHosi
onepKaHuX JabOpaTOPHUX MOKA3HKMKIB MOKHA ITPOBECTH BiATIOBIAHI
pPO3paxyHKM i BUBHAUMUTH, Ha SIKiii CTalii CTPecOBOI peakilii 3HaXo-
JIUThCS MALIIEHT, @ TAKOX OLIIHUTHY MOro aganTaliiHuii MoTeH1ian 3a
pe3yJibraTaMy 010XiMiYHMX AOCIIIKEHb Ta KJIiHIYHOT OLIIHKK MapKe-
PpiB cUCTEMM TeMOCTa3y.

KirouoBi cjioBa: siiicbkoBi; TpaBMa ruieua; mocTTpaBMaTUUHMIA
CTPECOBUII po3Ja; afanTallisi; JeMKOUUTAPHUI iHAEKC; BGioXiMiuHi
MapKepH; reMocTas
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