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Serum levels of testosterone (ST) and high-density lipoprotein (HDL) are generally associated with atherosclerosis in male patients
over 50 years with critic iliac stenosis (TASC Il Aand B) and cardiovascular disease with significant changes in HDL and low-density
lipoprotein (LDL). In addition to the standard therapy, combined medicamentous therapy and adequate model of exercise are also
important factors as medicines can improve HDL levels and primary bypass and endovascular potency impacting positively on
improvement of ST or it can be the following testosterone replacement therapy (TRT) comprising cardiovascular disease prevention
and vascular treatment as adjunct therapy options after endovascular and vascular surgical procedures.

The aim of the study is to identify the association between HDL and ST after surgical and endovascular intervention on the iliac
segment (TASCIIAand B), as well as cardiovascular risk factors with modified medium activity (MET) <6 with short interval increase
over >6 (MET), with total duration of 30-60 minutes. It also attempts to remodel a patient behavioral pattern, optimize ST levels
and link them to outcomes and patency of vascular procedures on the iliac segment.

Materials and methods. 108 selected male patients with cardiovascular disease combined with metabolic syndrome and critical
iliac artery stenosis (TASC Il A and B) were examined during 20142018, 4 years after invasive and minimal invasive treatment
(54 patients were treated with surgical Dacron reconstruction and 54 patients — with endovascular treatment on short segment of
critical iliac artery stenosis (TASC Il Aand B).

Results. In the total population, no difference was observed in changes of constraint-induced movement therapy between the
standard exercise group and the control one after 4 years from baseline. However, there was no significant interaction between
the effect of exercise trainings and primary bypass potency within 4 years.

Conclusions. Primary effects of endovascular procedure and Dacron bypass revascularization raise the risk of elevated testos-
terone levels after 4 years of group training but does not provide adequate answers to questions as to whether higher levels of
ST have any major influence on primary bypass potency preventing further progression of cardiovascular disease and general
symptomatic and asymptomatic atherosclerosis. However, exercise and TRT can be potential adjunctive therapeutic options for a
future supporting postsurgical and endovascular illiac treatment in cardiovascular patients with low testosterone levels.

Yu niaTpumylotb ¢isMuHi BnpaBH Ta 3aMicHa Tepanisi TeCTOCTEPOHOM

AiIKyBaHHA NaLi€HTIB i3 cepueBo-CYyAUHHUMMU 3aXBOPIOBAHHAMM 1 aTEPOCKAEPO30M
3i cTeH030M KAY60BOI apTepii nicAs eHAOBACKYAIPHOI NpoLeAypPH

3 HU3bKUM pPiBHEM 3araAbHOro TECTOCTEPOHY Ta AiNONpPOTEiAiB BUCOKOI LiAbHOCTI?

Cia ConakoBuuy, HiHa ConakoBuy, AHec VloryHLmq, Xamnpyain CnaxoBuu,
deps Xanpynaxosuu, Patko Maenosuy, MeHcyp Bpuiy, Emip ConakoBuy, AmiHa loaiHsK,
IpuHa Ckpunuenko, OneHa AopodeeBa, Kceria Apumbalu

PiBeHb 3aranbHoro TectoctepoHy (3T) i ninonporteigis Bucokoi winbHocTi (JINBLL) 3aranom nos’s3aHi 3 aTepocknepo3om y na-
LlieHTiB-40MOBIKiB BikoM noHaz 50 pokiB i3 KpuTu4HUM knyBosum cTeHo3om (TASC Il A Ta B) i cepLieBO-CyanHHUMI 3aXBOPHOBaH-
HAMM 3i 3HaYHUMK 3MiHamu piHiB JIMBLL i ninonpoteiais HU3bKOI WinbHocTi. Kpim cTaHgapTHOI Tepanii, HeobxigHO noegHyBaTh
MeavKaMeHTO3Hy Tepanito 3 afeKBaTHOK MOAENII0 i3U4HUX BMPaB, OCKISbKM MiKM MOXYTb TakoX 6yTy BaxnMBIUM akTopom Ans
nigsuLLerHs pisHs JTBLL, edekTMBHOCTI NEPBUHHOTO LLUYHTYBAHHSA Ta eHA0BACKYNSAPHOI Tepanii, WO CNPUSE NiABULLEHHIO PIBHS
TECTOCTEPOHY, abo Lie HacTynHWiA piBeHb 3amicHOi Tepanii TectoctepoHom (3TT), sikuin nepenbadae NpodinakTuky Ta nikyBaHHs
CepLEeBO-CYANHHIX 3aXBOPIOBaHb, | CYAVHHOI HEAOCTATHOCTI SIK BapiaHTX JOMOMDKHOI Tepanii Nicns eHA0BACKYNAPHUX | CYANHHIUX
XipyprivyHMX npoLeayp.

3anopisbkuin MeguuHuii xxypHan. Tom 25, Ne 2(137), bepeseHb — kiTeHb 2023 p.
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Original research

MeTa poboTu — BusiBuTH acoujauito JINBLL i 3aranbHoro TectoctepoHy (3T) nicns XipypriYHOro Ta eHA0BaCKyNAPHOTO BTPYYaHHs
kny6osoro cermenTa (TASC Il Ai B), a Takox hakTopiB cepLieBo-CyanHHOTO pU3nKy 3 MOAMIKOBAHOK CEPenHbO0 aKTUBHICTIO
(MET) <6 3 kopoTkuM iHTepBarom, Lo 36inbLuyeTbes noHag >6 (MET), 3aranbHoto TpusanicTio 30—60 xBunuH. Takox 3pobneHo
cnpoby 3MiHUTW Moaenb NOBeAiHKM navieHTa, onTuMIdyBaTu pieHb 3T y CMpOBATLL KPOBI Ta 3B'A3aTy iX i3 pe3ynbTaTtoM i npoxia-
HICTIO CYAMHHOI NpoLieaypy knyboBoro cermeHTa.

Marepianu Ta metoau. 108 nauieHTiB YOMOBIYOI CTaTi 3 CEPLEBO-CyAMHHUMI 3aXBOPIOBAHHAMM, METABOMIYHUM CUHAPOMOM i
KPUTUYHUM CTEHO30M kry6oBoi aptepii (TASC Il Ai B) nepebysany nig cnoctepexeHHsm npotsrom 2014-2018 pp., yepes 4 poku
nicns iHBa3WBHOTO Ta MiHIMabHOTO iHBA3WBHOTO NiKyBaHHS (54 NaLieHTy, SKUM 3giACHUN XipYpriYHy PEKOHCTPYKLLiIO AAKPOHOM, i
54 nauieHTV 3 eHLOBACKYNSPHUM JliKyBaHHSIM KOPOTKOTO CErMeHTa KpUTUYHOTO CTeHo3y knyBosoi apTepii (TASC 1 Ai B)).

Pesynrati. Y 3arankHii nonynswii He BUSIBANMK Pi3HWLIKO 3@ 3MiHaM1 0OMeEXeHo-IHAYKOBaHOI pyX0BOi Tepanii NOPIBHSAHO 3 BUXIAHAM
piBHEM Yepe3 4 poKM Mix rpynoto, Ae NaLieHTV BUKOHYBanmM CTaH4apTHi Gi3nyHi BNpasw, | KOHTPOMbHOK rpynoto. BTiM, npotsrom
4 poKiB He BCTAHOBMWIM 3HaYYLL 3B'AA3KM M €CDEKTOM Di3NYHIX BMPaB i NEPBUHHOL) LLYHTYBAILHOK MOTEHLIEI.

BucHoBku. [NepBrHHa eheKTUBHICTb eHA0BACKYNAPHOI NPOLEaypY Ta peBackynspu3aaLii 4akpOHOBOTO LUYHTYBAHHS MICS YOTMPLOX
POKiB rpynoByX TPeHyBaHb NiABULLYE PU3KK 36iMbLUEHHS PIBHS TECTOCTEPOHY, ane He Jac aAeKBaTHOI BiBNOBIAi Ha 3annUTaHHS Npo
T€, YM Mae AKUICb CYTTEBWUA BNUB HA €PEKTUBHICTb NEPBUHHOIO LUYHTYBAHHA Ta BULLMIA piBeHb 3T, WO 3anobirae HacTynHoMy
NpOrpecyBaHHI0 CEPLIEBO-CYANHHIX 3aXBOPIOBaHD i 3arafibHoOro CUMNTOMAaTMYHOrO, 6e3CMMNTOMHOrO atepockniepoay. BriM, npu
HW3bKKX piBHSAX 3T 3a 4ONOMOroKo (hisuyHMx Bnpas i 3TT Moxe OyTy NOTEHLUIHAM BapiaHTOM 4ONOMiXHOI Tepanii Ans maiibyT-
HBOrO NiATPMMYBASBHOIO NICMAXIPYPriYHOrO M eHO0BACKYNSPHOIO NikyBaHHS NALIEHTIB i3 cepLEeBO-CyANMHHUMI 3aXBOPIOBAHHAMM

i3 HU3bKUM PiBHEM TECTOCTEPOHY.

Rational optimization of resourceful maintaining adequate
physical activity with drug therapy using different synthetic
testosterone esters (testosterone replacement therapy —
TRT or testosterone optimization therapy — TOT). Scientific
therapeutic approaches to conservative and postoperative
treatment of generalized atherosclerosis are rather contro-
versial from an ethical perspective. It relates to different main
segments as well as the iliac segment, and a therapeutic
effect on primary cardioprotection in cardiovascular patients
and a primary patency of surgical and endovascular treat-
ment for critical stenosis of the iliac segment are more am-
biguous [15,16,29,34,53]. Although many studies present
promising effective potential results of applied therapy with
various testosterone esters, many scientists, specialists in
medicine and endocrinology, as well as anti-aging experts
are skeptical about the idea of using such treatment. They
are often misled by irrational high dose synthetic testoste-
rone derivatives used in sports as well as abuse of synthetic
testosterone esters used to enhance athletic performance.
Therefore, the significance of practical therapeutic success
remains a reason for a more optimistic assumptions as to
this therapy [42,45,46].

On the whole, a decades-long debate will continue to
occur in the future over benefits from heart and peripheral
artery protection. There is an inevitable scientific discussion
to shed light on the specific points of misuse in sports and
physiological (therapeutic) doses. Trials provided high-quali-
ty evidence for benefits of optimal therapeutic doses of vari-
ous synthetic testosterone esters to improve angina pectoris
symptoms, including subjective improvement of general
health in patients with cardiovascular disease [16,29,34].

The focus is still on the impact of both the therapy itself
and potential reduction of high-density lipoprotein (HDL)
cholesterol due to the therapeutic effect of synthetic serum
testosterone (ST) as one of the main reasons for the debate.
Low HDL can be successfully modified by adequate supple-
mentation, diet remodeling as well as adequate exercise.
Some authors do not even classify it as a high risk factor
for cardiovascular and peripheral artery disease, unlike
elevated low-density lipoprotein (LDL) and triglycerides,
where only after 3 months of transdermal testosterone
administration no significant decrease in HDL occurred that
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could compromise the progression status of atherosclerotic
pathology [2,30,40].

Although considerable benefits have been observed in
improving atherosclerotic symptomatology of microangio-
pathy and macroangiopathy in patients with and without type
2 diabetes mellitus, and even more convincing results have
been shown by studies on synergy between application
frequency and regularity of aerobic physical activity, but
some scientific facts regarding the true potential of adequate
testosterone administration and physical activity continue
to be obscured. Despite the fact that the strong emphasis
in atherosclerotic process is primary given to smoking, hy-
pertension, obesity, lack of physical activity, and the effect
of diet on HDL and LDL levels, optimal ST levels does not
correspond to the degree of HDL reduction. It basically
contradicts the development of atherosclerosis, a reduction
in systemic inflammation and inflammatory markers, and it is
cardioprotective with the benefits of anaerobic and aerobic
physical activity following the implementation of surgical or
endovascular revascularization of the iliac segment (TASC
IlAand B) [8-10,17,28,37]. Intensity and individual protocol
as key factors remain partially unclear, while frequency and
continuity with risk factor reduction and diet modification with
appropriate medication support of comorbid conditions are
the main pillars of treatment success [3,28].

Some authors of meta-analytic studies [1,6,36] show
statistical insignificance between ST levels and cardiovascu-
lar disease, while others [7,10], unlike the above-mentioned
authors, show the interaction, correlation and synergy
between reduced ST and cardiovascular disease. This is
evident in patients with generally poor overall condition,
indicating the possibility of potential mortality from cardio-
vascular disease, and the importance of synergy between
medicamentous and conservative therapy, the implemen-
tation of physical activity with appropriate supplementation
and modifications in eating habits, impact on general and
cardiovascular status, as well as benefits of hemodynamic
patency after surgical and endovascular treatment with risk
factor reduction [13,18,19,32].

Furthermore, a meta-analytical study by Haddad et al.
[18] has demonstrated a significant association between
cardiovascular risk and andropause in men, including obese
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ones, who were found with significant changes in ST levels,
regardless of a large age difference, in contrast to estrogen
deficiency in women, which appears later in menopause.
Thus, the etiological importance of administrating various
testosterone esters at rationally tailored therapeutic doses
remains an uncertain topic for future treatment options
for cardiovascular patients with aortoiliac atherosclerotic
disease as one of the possible synergistic variants for
supportive care.

Aim
The aim of the study is to identify the association between
HDL and ST after surgical and endovascular intervention on
the iliac segment (TASC Il Aand B), as well as cardiovascu-
lar risk factors with modified medium activity (MET) <6 with
short interval increase over >6 (MET), with total duration of
30-60 minutes. It also attempts to remodel a patient beha-
vioral pattern, optimize ST levels and link them to outcomes
and patency of vascular procedures on the iliac segment.
As part of the sub-disciplinary improvement of physical
activity, experts in the field of sports and/or sports recreation
were involved to manage factors of psychological motiva-
tions, empirical support and monitoring from Sports and
Physical Education Faculties of Sarajevo and East Sarajevo,
as well as the Clinic for Cardiovascular Surgery of University
of Sarajevo, alongside consultations with others interna-
tional experts in the field of sports and medical sciences.

Materials and methods

The study was designed as a prospective double-blind in-
ternational trail with a four-year follow-up period (December
2014 — December 2018). During the four-year period, 108
selected patients (54 patients were treated with surgical
Dacron reconstruction and 54 patients —with endovascular
treatment on short segment of critical iliac artery stenosis
(TASC Il A and B)) were enrolled to determine treatment
outcomes based on physical activity and correlation be-
tween ST levels and primary patency of Dacron bypass
and stent (iliac self-expendable stent) procedures after
treatment for critical stenosis over 75 % (TASC A | B Il) of
the iliac segment (Table 1).

All the patients passed the load test and were fit to carry
out the physical concept. Training programs were planned
to be conducted at least 4-6 times per week. The patients
were offered the opportunity to choose individual physical
activity: brisk walking or stationary cycling, anaerobic-aer-
obic exercises at a gym (combination of various exercise
equipment and treadmills / or various types of combinations
using elliptical trainer workloads up to 70 %). A weeklong
intensity and time of physical activities were documented
within 4 years after endovascular or surgical treatment for
steno-occlusive iliac artery disease.

All the patients were examined by a sports medical
team before the beginning of walking and cycling and after
each month, as well as every 7-21 days to assess the
health status and motivation. All the patients underwent
cardiac catheterization. Additionally, each patient (individual
approach) was given detailed lifestyle instructions (animal
fat-restricted diet, correction of improper diet, dietary modifi-
cation in regard to carbohydrates). Each patient was taught
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Table 1. Clinical characteristics of all patients on medicamentous treatment before

the study

Surgical Endovascular
group group

Mean LDL, mmol/l 420+0.23
Mean HDL, mmol/l 0.92 +0.03
Mean ST 57.00 £9.45
Mean total testosterone 10.30 1.36
Patients with obesity 8+2

Mean BMI 24.70 +5.80
Age of men 54.30£5.20
Risk factors

Smoking 43

Angina pectoris 2

COPD 12
Dyslipidemia 48
Intermittent gluteal and femoral claudication above 200 m 39

Chest pain in rest 4

4.1+0.03
0.97 £0.07
68 +11.34
10.8 +1.36
1+3
26.90 +5.34
49.60 +4.20

37
5
15
35
37
1

to understand how and how much to exercise according
to recommendations of sport physicians focusing on the
study of physical activity influence on postoperative vascular
treatment outcomes to the maximum extent possible. This
international study was conducted at the Clinic for Vascular
Surgery and partly also at the Clinic for Cardiovascular
Surgery at the University Clinical Centre in Sarajevo (Bosnia
and Herzegovina), regardless of whether the examined
patients were treated or not at these institutions. The study
was supervised by professors from the Faculty of Sport and
Physical Education in Sarajevo and the Faculty of Sport and
Physical Education in East Sarajevo.

Ethical authorization. Informed consent was obtained
from all participants in the study. Since this is a postope-
rative follow-up of patients without modifications of ethical
indicative medical treatment, none of the ethical principles
of this study has been violated or further compromised.

T-test for large independent samples was used for data
processing, and the threshold for statistical significance was
set at P < 0.05. The statistical package Statistica, version
10.0 (STA999K347150-W), was used for data analysis.

Results

In total, 108 patients were divided into two groups for
examinations and follow-up. Training level was analyzed
over the four-year period. In the group of surgically treated
patients, one year post-surgery, an average duration of train-
ings was 62.8 = 10.2 min in 25 individuals who exercised
once or twice per week. The duration of exercise training
was increased with the increasing number of trainings per
week. Nevertheless, exercise trainings averaged longer
in patients after endovascular procedures, 79.8 £ 9.4 min.
At the same time, the duration of exercise training was
145.00 £ 17.21 min in patients after three or more sessions.
Similar results were observed over the next years (Table 2).
Furthermore, in most cases, the patients who underwent
endovascular procedures demonstrated better endurance
in training (P < 0.05).

Endovascular procedures were less invasive, but
even after 2 years, surgical patients were not able to reach
training duration. At the same time, cholesterol levels, ST
and total testosterone levels were examined and analyzed.
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Fig. 1. HDL and LDL during the studied period of 4 years.
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Fig. 2. ST and total testosterone during the studied period of 4 years.

Table 2. Comparison of exercise training duration between groups

Year Number of exercises Surgical Endovascular
patients patients

1-2 exercise trainings 62.8+10.2 798194 <0.001
3 and more exercise trainings 108.2+22.3 1451172 <0.001
0 1-2 exercise trainings 69.5+18.8 827+11.5 0.0086
3 and more exercise trainings 122.8 £11.0 148.2 £ 28.6 <0.001
" 1-2 exercise trainings 733+£79 84.4+£17.2 0.0057
3 and more exercise trainings 12891384 1484 +37.3 0.052
IV 1-2 exercise trainings 735+11.6 91.3+£89 <0.001
3 and more exercise trainings 133+24.8 155.4+27.9 0.001
v 1-2 exercise trainings 7541274 89.3+12.3 0.031
3 and more exercise trainings 138.7£23.1 152.8+37.8 0.098

Results showing exercise training duration (min) are expressed in mean * SD, significance — P < 0.05.

In the surgical group, HDL levels were 0.99 + 0.14
in the first year, while in the endovascular group, it was
1.13 £ 0.18 with a significant difference (P < 0.001). A
significant difference was found also in the second year. In
the third year, there were not significant differences in HDL
levels (P = 0.296). Later on, in the fourth year, subjects after
endovascular procedures had significantly higher values of
HDL (P = 0.001). LDL levels did not statistically differ in the
endovascular treatment group (P = 0.219). After that, the
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opposite occurred in the results. In the following three years,
LDL levels were higher in the group of patients after surgical
treatment (Fig. 7). ST and total testosterone levels were ana-
lyzed over the period of 4 years. In the first year after surgery,
the results were surprising, as ST and total testosterone levels
were higher in the surgical group, but without any significant
difference (P > 0.05) in both cases (Fig. 2).

From the second year, both testosterone levels were
increased in both groups, but in the endovascular group of
patients, that increase were greater: ST — P = 0.048 and
total testosterone — P = 0.0132. In the third year, that differ-
ence was even greater: ST levels were significantly higher
in the patients after endovascular treatment (P = 0.0012).
Total testosterone levels were also significantly higher
(P =0.0027). In the fourth year, the mean ST level was
238.00  23.00 in the endovascular group, while in the surgi-
cal group, itwas 222.00 + 35.08, with a significant difference
at the level of P = 0.006. Furthermore, total testosterone
levels were significantly higher in the endovascular group
of patients, P < 0.001.

Discussion

Acorrelation between the patency of bypass procedure and
endovascular treatment of the iliac segment (TASC [l Aand
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B) and the physical activity intensity and combined influence
of ST variability and HDL indicators remains partly unclear.
Further research should therefore focus on the missing link
between long-term vascular patency by optimizing ST and
lipid levels with a larger group of enrolled patients, as well
as the benefits of interventions aimed at cardiovascular
protection and vascular patency. In addition to arterial
hypertension and smoking, as some of the leading risk
factors, physiological key values (LDL and HDL) reflect the
regulation of cholesterol balance, where pathological eleva-
tion of LDL is one of the main causes of atheromatosis that
subsequently results in the development of atherosclerosis
with potential surgical risk [31,33,35].

High levels of HDL can result in cardiovascular benefit,
reducing low-density lipoprotein deposition in the arterial
intima and improving or slowing atherosclerotic pathological
processes in the myocardium as well as in the arterial system
(carotid, iliac, femoral arteries). However, a progression of
intimal thickening can also occur that directly corresponds to
ST deficiency in andropause syndromes, regardless of the
patients’ age. It also has a possible tendency to reflect the
success and quality of the performance and patency of sur-
gical or endovascular interventions, as well as the quality of
patient mobilization [25,27,41]. HDL cholesterol is a strong in-
verse predictor of future cardiovascular events and important
for preventing endothelial dysfunction in all systems, and its
deficit plays a central role in further atherosclerotic pathology
and direct onset of intermittent claudication symptomatology
[11,12,24,26]. Apart from the cardiovascular benefit from sub-
jective intensity of the exercise (submaximal and maximal),
various complex load effects after coronary artery bypass
grafting were observed and recommended using a level of
5-7 metabolic equivalents (METs) depending on patient age,
general condition and associated comorbidities [52]. Physical
activity combined with medicamentous therapy positively
impacts the triglyceride profile as well as the LDL/HDL ratio,
especially if the process of continuous movement towards
accelerating fat and carbohydrate metabolism at shorter
intervals, >50 MET weekly, reducing cardiovascular disease
risk factors by 26 % [49].

Little weight is attached to patient motivation after
vascular surgical and endovascular treatment of the iliac
segment with difficulties during the implementation of the
continuity of physical activity, lifestyle remodeling, and in
understanding the importance of physical activity to further
achieve adequate physiological hemodynamics, reduction
of atherosclerosis indicators, as well as the benefits of
endovascular surgery. Although today some facts about
applied intensity of physical activity are quite modernized
through studies, clarified and qualitatively examined via
meta-analytical studies, high-intensity interval training would
have a greater impact on hemodynamics in a risk of cortisol
elevation. Unlike high-intensity interval training, moderate- or
low-intensity continuous exercises are characterized by a
very promising potential to maintain a value of >50 MET per
week. After that there are good effects, as well as maintaining
continuity and risk factor reduction, controlling a possible
increase in blood lactate levels, and regulating comorbidity
and supporting the primary patency following vascular inter-
ventions [15,21,22,44,47,50]. Patients with endovascularly
treated iliac segment are of great advantage over surgical
patients treated with a bypass procedure to achieve the initial
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effect of implementing adequate adaptive physical exercise
through a combination of light running, brisk walking, or any
other types of aerobic and/or anaerobic activity. According to
a study [21], it is possible to achieve significantly increased
HDL in middle age by moderate- or low-intensity continuous
exercises for an hour or at least at a distance of over 11.265
meters weekly. Vascular interventions in the elderly and
andropause remain a matter of great research interest in
the field of sports and medicine. Correct and rational dietary
modification in combination with medicamentous therapy
and sustaining physical activity could reduce a potential
supplementation with omega-3 fatty acids for the treatment of
HDL-deficient hyperlipidemia [20]. Some studies have shown
that physical activity declined the catabolic effect of HDL,
which was 7-14 % reduced in patients with biological ageing,
while it was 10-15 % increased in patients with normal HDL
values. In control groups of patients with atherosclerosis,
low HDL values were not changed, showing exponential
growth with mono- and polyunsaturated fatty acids due to
appropriate drug treatment with statins and acetylsalicylic
acid 75-300 mg per day.

The challenge is whether it makes sense and thera-
peutic supportive benefit to use combined intramuscular
injections or separate testosterone and testosterone ester
administration [23,55]. There has been much discussion
about the potential compensation of synthetic testosterone
levels for cardioprotection in testosterone deficiency at the
time of andropause, and some researchers were hoping for
unexplored advantageous cardioprotective effect of estro-
gen and estradiol on blood lipid ratios [4]. There is a high rate
of atherosclerotic pathology in the coronary, cerebral and
peripheral arteries and compensatory systems in patients
with low serum testosterone levels. Therefore, a myth about
increased cardiovascular disease morbidity and mortality in
patients with atherosclerosis and high testosterone levels,
contradicting most evidence, should be busted. Patients
would benefit substantially from study-based therapeutic
reductions in dietary and physical activity risk factors [41].
We believe that compensation for testosterone without re-
ducing the risk factors of dietary and physical activity would
bring better therapeutic results. An association between
estrogens and cardiovascular disease affects all vascular
system components, resulting in progression of patholog-
ical atherosclerotic processes in the vascular systems.
Therefore, we think that it is an important component in the
therapeutic treatment of vascular patients after surgical or
endovascular procedures of the iliac segment [14,38,50,51].

Furthermore, an etiological importance of various
testosterone ester administrations at individual therapeutic
doses as a supportive treatment component remains an
uncertain topic for consideration regarding cardiovascu-
lar patients with atherosclerotic iliac occlusive disease.
While some retrospective meta-analytic studies have not
established the ST impact on the morbidity of patients with
myocardial infarction, or have decided on a significant as-
sociation between low ST and risk factors in patients with
myocardial ischemia and generalized atherosclerosis of the
main arterial segments [1,6], other studies have considered
insignificant relationship between testosterone levels and
cardiovascular disease [7,9,18]. The patients with individual
TRT or TOT could benefit from improved physical concept,
adherence to a reasonable diet, risk factors reduction,
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especially nicotine use. Although there are no therapeutic
guidelines for vascular patients, we think that it should be
developed in the future to adjust the therapy according to ST
levels. TRT does not increase the incidence of cardiovas-
cular diseases, such as ischemic cerebrovascular disease
(stroke), or angina pectoris.

Studies have shown that TRT had little to no effect on
elevation of HDL as cardioprotective cholesterol, instead,
leading to reduction of triglycerides and LDL levels, which
were correlated with endovascular and surgical interven-
tions. The therapeutic procedures resulted in reversion of
sarcopenia, myohypertrophy, reduction in bone fragility and
bone mineral density loss (which is typical for andropause),
as well as alleviation of the need for revascularization of the
iliac segment over 4 years with better cardioprotective and
life quality results. Therefore, we need longer studies includ-
ing more patients with intramuscular synthetic testosterone
therapy (different types of esters) to develop new treatment
guidelines for cardiovascular pathology and generalized
atherosclerosis [5,39,43,48,54].

Conclusions

1. The study has shown improved primary vascular pa-
tency and serum testosterone levels as well as insignificant
increase in HDL associated with proper physical activity in
endovascular patients over 50 years with andropause. The
most physically active patient group has demonstrated the
significant increase in serum testosterone levels and HDL,
associated with improvements in the quality of life and better
primary vascular patency.

2. Although most authors are skeptical about contro-
versial and varying views on the protective testosterone
replacement therapy or testosterone optimization therapy
combined with physical activity and risk factor reduction
(complete cessation of nicotine), the further testosterone
supportive therapy might include testosterone ester admi-
nistration with dietary modifications and enhanced physical
activity. This can be achieved by optimizing cardiovascular
activity after conservative and postoperative treatment of
atherosclerotic aortoiliac occlusion.

Prospects for further scientific research. The authors
suggest studying long-term exercise and TRT effects in
patients with cardiovascular disease and atherosclerosis
(with low ST and HDL) combined with iliac artery stenosis
after endovascular procedures.
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CTaH nypuHOBOro metaboaiamy
Y XBOPUX Ha LyKpoBUU AiabeT 1 Tuny
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OpwuriHaAbHI AOCAIAXKEHHS

*AepxaBHa ycTaHoBa «IHCTUTYT NPOBAEM EHAOKPUHHOI natoAorii imeHi B. fl. AaHUAEBCbKOro HaLlioHaAbHOT akaAeMil MEAMUHUX HaYK YKpaiHu»,

M. XapKiB, 2XapKiBCbKUI HaLiOHAABHUI MEAWNYHUI YHIBEpCUTET, YkpaiHa

A - KOHUENLiA Ta AU3aiH AOCAIAXEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauin AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

MeTa po6oTu — 3giiCHUTI KOMNINEKCHMIA aHani3 cTaHy nypuHoBoro meTaboniamy (MM) i ouiHUTY ioro 0cobnMBOCTI y XBOPUX Ha
LlyKpoBuiA piabet 1 Tvny.

Matepianu Ta meTogu. O6cTexunm 181 xBoporo Ha Lykposuii giabet (L) 1 Tuny (94 xiHkw i 87 yonoBikiB) Bikom 42,5 £ 12,1
pOKy. B BEHO3Hi KpOBi HaTLLe BM3HA4MIIM MOKA3HWKW CTaHy BYrneBOAHOrO 0BMiHy, KOHLEHTpaLito kpeaTuHiHy (Kp) meTo-
Aom Monnepa, nypuHosi ocHosw (MO) — doTomeTpuyHUM MeToaoMm, cevoy kucnoty (CK) — konopumMeTpuyHUM MeToaoM,
aKTUBHICTb kcaHTMHOKcuaasn (KO) — dhotometpuunmnm metogom. Ekckpeuito CK BU3HAUMIM KONOPUMETPUYHUM METOLOM,
Kp — eH3uMaTu4HUMm.

Pospaxysanu PK,, dpakuiitmin knipenc CK (K, ), cymapHy kaHansuiesy peabeopbuito CK (CKP,,) Ta akTUBHICTb rinokcaH-
TUH-TyaHiH-chocopubosunTtpaHcdepasm (IMMOPT). Y rpyny nopiBHSAHHS, penpe3eHTaTUBHY 3a BIKOM i CTaTTO YYaCHMKIB, YBIALLIN

25 3n0poBux A06pOBOIbLB.

Pesynikraru. CnpsimoBaHicTb BigxuneHs MMy xopux Ha LU 1 Tuny BkasyBana Ha HagMipHe nocuneHHs kataboniamy M0 i Heno-
cTaTHiCTb ix peyTunisauii. CTpykTypa BUSBNEHIX nopyLueHb: rinepypukemis (1Y) (13,8 %), nocunennin PK, (42,8 %), niasuiueHHs
aktusHocTi KO (35,6 %) Ta npurHiveHHs aktusHocTi ITOPT (53,3 %). Y maitxe 56 % 06CTexeHWX BUSBUMN BUCOKI KOHLIEHTpaLii
M0, alyY giarHocTyBanu Tinbku B KOXHOrO CbOMOTO NavieHTa. Bctanosunw, Wwo koHueHTpaii [0 HeraTBHO KOPENIoTh i3 piBHEM
aktuaHocTi KO.

HaitGinbLy iHhopmaTtvBHUMYU s ouiHioBanHs ctaHy MM y xsopux Ha L 1 ny Byrm PK, i piserb aktueHocTi KO. PK, 3Ha-
4yLLO acouioBaHmi i3 pisHem ekckpewii CK Ta aktusHicTio ITOPT. Bussunm 3'asok PK, i @K, i3 pisHem HbA . Yum Buwmi
piseHb HbA ,, Tum GinbLue 3pocTag kniperc PK,,, ocobnueo OK,,. Lie npuasoauTb Ao cyTTeBoro sHikeHHa CKP, . PiseHb HbA
B 0OCTEXEHMX acoLlitoBaBCs 3 piBHEM akTuBHOCTI [TOPT.

BucHoBku. [Ans MM npu LU 1 TuNy xapakTepHa BUCOKa IHTEHCUBHICTD, LLO peanisyeTbes LUMSAXOM 3HIWKEHHS aHaboniamy, niasu-
LLIEHOTO OKUCNEHHS Ta NpurHiveHHs peytunisavii MO. Ypukemis HeageksaTHo Bigbusae piBeHb npoaykuii CK y xsopux Ha LI 1
T1ny. Bupashictb nopylueHb MMy xopux Ha LI 1 Tuny acoujiioBaHa 3i CTaHOM KOMMeHcaLji ByrneBogHOro 06MiHy.

Purine metabolism state in patients with type 1 diabetes mellitus

A. 0. Cherniaieva, M. R. Mykytiuk, Yu. l. Karachentsey, O. |. Pliekhova, L. Yu. Serhiienko

The aim of the study. To carry out a comprehensive analysis of the purine metabolism (PM) state and assess its features in
patients with type 1 diabetes mellitus (DM).

Materials and methods. 181 patients with type 1 DM were examined (94 women and 87 men) aged 42.5 £ 12.1 years. Indicators
of the carbohydrate metabolism state, creatinine (Cr) concentration by the method of Popper, purine bases (PBs) and the activity
of xanthine oxidase (XO) by a photometric method, uric acid (UA) by a colorimetric method were determined in fasting venous
blood. UA excretion was detected by the colorimetric method, Cr by an enzymatic method.

Renal UAclearance (RC,,), fractional UA clearance (FC,,), total UA tubular reabsorption (TTR,;,) and hypoxanthine-guanine-phos-
phoribosyltransferase (HGPRT) activity were calculated. The comparison group, representative in terms of age and sex, included
25 healthy volunteers.

Results. PM changes in patients with type 1 DM were orientated towards an excessively increased catabolism and insufficient
reutilization of PBs. The structure of the detected disorders was as follows: hyperuricemia (HU) (13.8 %), enhanced RC, , (42.8 %),
increased XO activity (35.6 %) and inhibition of HGPRT activity (53.3 %). In about 56 % of the subjects, high concentrations of
PBs were found, and HU was diagnosed only in every seventh subject.

It was identified that PB concentrations were negatively correlated with the level of XO activity. RC, and XO activity levels
were revealed to be of the greatest informational value for assessing the PM state in patients with type 1 DM. RC,, was signi-
ficantly associated with the level of UA excretion and HGPRT activity. Relationships of RC,, and FC,, with HbA , levels were
established. The higher the level of HbA ,, the greater the clearance of RC,, was, especially FC,, which led to a significant
decrease in TTR ,.

c1’
Conclusions. PM in type 1 DM is characterized by a high intensity, which is realized due to a decrease in anabolism, increased

oxidation and suppression of PB reutilization. Uricemia inadequately reflects the level of UA production in patients with type 1
DM. The severity of PM disorders in type 1 DM patients is associated with the carbohydrate metabolism compensation state.
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3a gaHumu nonynsauiiHrX gocnimkeHb, rinepypukemis (1Y)
— chakTop puanky Lykposoro aiabety (L) 2 tuny [1-3].
Bigomo, Lo niaBULLEHHS KOHLIEHTpAL,i Ce40BOI KMCNOTH
(CK) y kpoBi Ha 59,48 MkMonb/n BULLE Bif pehEepPEHTHOrO
3HayeHHs 30inbluye puank BuHWKHeHHS LI 2 Tuny Ha
6-17 % [4,5). BctaHoBneHo, o 3 Y acouiioBaHi iHcyni-
HOPE3NCTEHTHICTb [1] i AMCAYHKLIS B-KNITUH NiALLNYHKOBOT
3anoau [6]. B oci6 i3 Hopmoypukemieto (HY) BuaHaumnm
3B'130K Mix KoHLieHTpaLieto CK y kpoBi Ta piBHEM rnikeMmii
[7]. MpoTe HasBHICTb NPAMOTO 3B’A3KY MiX NOPYLIEHHAMM
nypuHoBoro Metaboniamy (MM) Ta LU octaTouHo He 3'sco-
BaHO [8]. Xo4a NpMyMHHO-HacnigKOBUI 3B'A30K MixX Y Ta
LI foci e npeameTom ANCKYCil, B eKCNepUMEHTI AOBEAEHO
MOXIMBICTb IY-iHZYKOBAHOTO MOLIKOMXKEHHS B-KNiTUH
MiALLNYHKOBOI 3aM03K.

Cran MM y xBopux Ha L 1 Tny BMB4YEHO Hepo-
CTaTHbO. AHani3 nonepegHix AOCNiMKeHb NOKasas, LLO
6inbLUicTb HayKoBLiB 0OMEXyBanucs NULE BUBYEHHSIM
ypukemii 6e3 BU3Ha4YEHHS BMICTy nypnHOBKX ocHoB (I10),
ypaxyBaHHsi o60Boi ekckpeji CK, peHanbHoro knipeHcy
CK (PK,,), aKTMBHOCTI Kri04OBIX (DEPMEHTIB OKUCHEHHS
(kcaHTHOKCnaasa — KO) Ta peyTunisauii nypuHoBmx oc-
HOB (rinokcaHTUH-ryaHiH-doccopnboaunTpaHcdepasa —
IT®PT). Kpim Toro, gocnimkeHHs ctany MMy xsopux Ha LI
1 TNy He BpaxoByBany 0cobnMBOCTI KniHiko-MeTabonivyHoro
CcTaTycy nauieHTiB, Lo MOFTIO BNIMBATU Ha TPaKTyBaHHS
BUsIBNeHMx ocobnueocten MM.

MeTta po6otu

3LiNCHATY KOMMNNEKCHWIA aHari3 CTaHy NypUHOBOTO MeTabo-
ni3My W OLiHWTK 1 0ro 0COBMMBOCTI Y XBOPUX Ha LIyKPOBUIA
piabert 1 Tuny.

Marepianu i MeToAH AOCAIAKEHHA

[OocnimxeHHa 3giicHmnu B kniidi AY «lHcTuTyT npobnem
€HA0KpUHHOI natonorii imeni B. A. flaHunescbkoro HAMH
YkpaiHu» BignoBigHO 4O 3akoHOAABCTBA YKpaiHM i NpuH-
umniB MenbciHcbkoi [eknapauii 3 npas noguHu. [usaiH
LOCnidXeHHs, iHdopmalia ans XBoporo Ta dopma iH-
¢popMoBaHOI 3rogu Ha y4acTb Y SOCIMKEHHI PO3TNAHYTI i
yxBaneHi Komicielo 3 nuTaHb €TUKW iHCTUTYTY.

O6ctexunu 181 xBoporo Ha LI 1 Tuny (94 xiHku
i 87 vonosikis) Bikom 42,5 + 12,1 poky. CTpykTypa KOH-
TUHTEHTY ODCTEXEHWX 3@ TPMUBArICTIO 3aXBOPIOBAHHS: 0
1 poky — 15,5 %, Big 1 go 5 pokis — 25,9 %, Big 5 go 10
pokis —21,0 %, noHag 10 pokis — 37,6 %. XapakrepucTuky
obCTEXEeHNX HaBeaeHo B mabnuui 1.

3aificCHMNM aHTPONOMETPUYHI JOCTIMKEHHS: BUMIPIO-
BaHHS 3pOCTY (M) XBOPUX — 3@ [OMOMOTO0 MeANYHOro
MEXaHiYHOro pocToMmipa XapneHaeHa, Macy Tina (kr) — Ha
€enekTpoHHUX Barax Beurer GS 20 Summer Sky 3 TouHicTio
BuMiptoBaHHs A0 100 r (MakcumanbHa Bara — 180 kr). IHgekc
macwm Tina (IMT, kr/m2) po3paxyBanu sk BigHOLLEHHS Macu
Tina (kr) fo 3pocty (m2).

Anania 6ioXimMiYHMX NOKa3HMKIB BEHO3HOI KPOBI
nepenbavas BU3HAYEHHA PiBHA rikeMii HaTwie (TK) i
nocTnpaxAianeHoi rikemii (MK, MMorb/n) FioKo3o0oKeu-
[a3HUM METOZOM, PiBHS MMiKO3MMBLOBAHOIO reMornobiHy
(HbA, , %) — KONOPUMETPUYHAM METOMIOM, KOHLIEHTpaLYii
kpeaTuHiHy (Kp, mkmonb/n) — metogom [onnepa 3a Ko-
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NbopoBOIO peakLieto Nedde (pecepeHTHI 3HaYEHHS ANs
XiHOK — 44-97; ans vonosiki — 44—115), CK (Mkmonb/n)
— KOTNOPUMETPUYHUM MeTOAOM (pedepeHTHi 3HaYeHHs:
Ans Yonogikie — <420 mkmonb/n, Ans xiHok — <350
mkmonb/n), MO (ryaHiH (Hopma — 128-255), aneHi (Hop-
ma — 90-180), kcaHTuH (Hopma — 100-188), rinokcaHTuH
(Hopma — 104-217) y KpOBi — POTOMETPUYHUM METOLOM
3a b. [I. Myuwk i cnieaBr. (2011 p.) [9,10]. KoHueHTpaLito
MYPUHOBUX OCHOB HABELEHO AK KOEDILIEHT EKCTUHLT (€,).
PeepeHTHi 3Ha4eHHS KOHLEHTpaLi NypuHOBUX OCHOB
BCTAHOBMNM Nif Yac obcTexxeHHs 25 ocib rpynu NopiBHSIH-
HS METOAOM BUNazkoBoi BUGipku. AkTusHICTb KO B kpoBi
(HMOnb/XB/MIT) BUSHAUMIKM (HOTOMETPUYHUM METOLOM 3a
aonomoroto TecT-cuctemu Xanthine Oxidase Assay Kit
(Sigma-aldrich, USA).

Ekckpeuijto CK (MMOnb/n) BU3HAYMNM KONOPUMETPUY-
HUM MeTogoM, Kp (Mkmonb/goby) — eHsuMaTnyHum MeTo-
A0M (pedhepeHTHI 3HaueHHs Ans yYonosikie —7,1-17,7; ans
XiHOK — 5,3-15,9).

Penarbhuit knipeHc CK (PK,, mn/xs) (Hopma — 9,0-
12,0 mn/xB) pospaxysanu 3a popmynoto: PK,, = (no6osa
exckpeuisi CK x o6’em cevi) / CK y kposi.

LLiBnakicTb kiy6oukoBoi chinsTpadii (pLUK®) BraHaumnm
3a copmynamu CKD-EPI 3a gonomoroto kanbkynsitopa
HauionansHoro Hupkosoro choHay CLUA [11].

Opakuinnmin knipeHc CK (OK,, %) (Hopma — 1-15)
pospaxysany 3a gopmynoto: OK, = (nobosa ekckpevis
CK x Kp kpogi) / (CK kposi x Kp ceui) x 100.

CymapHy kaHanbuiesy peabeopbuito CK (CKP,, %)
(Hopma — 85-90) BctaHoBMnM 3a chopmynoto: CKP,, =
=100 - OK,.

AkTuBHICTb [T®PT y KpOBI BU3HAYMNM SK BiGHOLLEHHS
piBHs ekckpeuin CK po pisHs ekckpeuii Kp (pedepeHTHi
3HayeHHs — 0,19-0,50 mmonb CK Ha 1 mmonb Kp) [12].
[TOPT >0,51 BKa3ye Ha 4acTKOBMI OeiLMT aKTUBHOCTI
thepmeHTy; <0,19 — Ha akTUBaLjl0 aHaboNiYHOro LWINsSXy
AenoHyBaHHs M0.

Y rpyny nOpiBHAHHSA, penpe3eHTaTBHY 3a BiKOM i
CTaTTHO YYacCHUKIB, YBIlLLNM 25 300poBUX JOOPOBONbLB.

CTaTUCTUYHUI aHani3 pe3ynbTaTiB 34iINCHUN, BUKO-
pucTaBLLM nporpamHuiA komnneke Statgraphics Centurion
18.0. HopmanbHicTb po3noginy 3MiHHWX BU3Hauunu 3a
ponomoroto Tecty LWanipo-Binka. [ins nopiBHsHHS Ae-
KiNbKOX rpyn 3MiHHUX i3 pO3MOAiNoM, Lo BiApi3HABCS Bif,
HopMarnbHOro, 3acTocyBanu kputepii Kpyckana—-Bonnica.
[ns BUSBNEHHS 3B'A3KY MiX KMiHiYHAMM Ta BioXiMiYHUMK
MoKasHWKaMy 3 HopMaribHUM PO3NOAINOM 3MIHHUX BUKO-
pucTanu perpeciiHui aHania. 38’30k MK KinbKiCHUMM
nepemiHHIMM 3 PO3MOINOM, LLO BiAPI3HABCA Big HOpMarb-
HOro, BCTAHOBWIIN 3a JOMOMOTOK KOPENSLIIiHOMO aHaniay
3a CnipmaHoMm (r). MepeBipKy HyrnboBHX rinoTe3 3aiicHM
Ha piBHi 3HauywocTi p < 0,05. Pe3ynbrat HaBeaeHo B
Tabnuuax sk X £ s; X + sX, neX — cepenHe apudmMeTniHe,
S — CTaHZapPTHE BiOXMMEHHS.

Pe3yabTati

OocnimxenHa MM y xsopux Ha LU 1 Tuny nokasano
HasBHICTb CYTTEBMX BiOXWreHb Malbke BCIX napameTpis
(mabn. 2). CnpsAMOBaHICTb LWX BiXuneHb CBigumna npo
HaZMipHe NMOCUIEHHS MYpPUHOBOTO KaTtaboniamy y XBopux
Ha L 1 tuny.
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Y kposi xsopux Ha L 1 tuny koHueHTpauia MO Ta
piBeHb akTvBHOCTi KO B KpOBi 3HaYyLLO BULLi MOPIBHSHO
3 NOKasH1Kamm y rpyni NopiBHSAHHS, a koHueHTpauis CK'y
KpOBi BipOrigHO He BigpisHAnacs. ICTOTHO BULLi 3HA4EeHHS
ekckpeuii CK, PK, Ta EK, y xsopux Ha LI} 1 Tuny wono
rpynu MOPIBHAHHA CBIAYMNN NPO MIABULLEHHS NPOAYKLT
CK Ta npuckopeHHsi ii BUBeaeHHsI HUpKamu (mabn. 2).
B 06CTEXEHUX BUSIBUNM 3HAYYLLE 3HUKEHHS! aKTUBHOCTI
ITOPT wopo nokasHuka rpynuy nopieHaHHg — 0,19 £ 0,03
Ta 0,35 £ 0,06 BignosigHo, p < 0,004. Lle Bka3ysano Ha
npurHiverHs peytunisayii MO i akTuBaLijio aHaboniyHoro
LUAAXY iX AENOHYBaHHS.

CtpykTypa BusiBneHux nopyLueHb MM y xsopux Ha LI,
11uny: Y (13,8 %), nocunennin PK, (42,8 %), niguiugHHs
aktveHocTi KO (35,6 %) Ta npurHiveHHs aktueHocTi [TOPT
(53,3 %). Y manxe 56 % 06CTEXEHUX BUSBUNU BUCOKI
KoHLeHTpaii MO B kposi, a 'Y aiarHocTyBany Tinbkvi B KOX-
Horo cbomoro nadieHta. OTxe, CTpykTypa nopyLeHs MMM
€BigUMTbL NPO nocunenmin kataboniam MO i HegocTaTHICTL
iX peyTunisauii B nawjieHTiB, 3any4eHnx y AOCHimKEHHS.

Hapani 3aincHunm nopiBHANBHWNA aHani3 OCTIMKEHNX
nokasHukis ctaHy MMy xsopux Ha LI 1 Tuny 3anexHo Big
HassHocTi [Y (mab. 3).

Bcranosunm, Lo nokasHuku MM y xsopux i3 'Y 3Ha-
4YyLLO BiApi3HANMCA Bif Takux y navieHTis i3 HY (mabn. 3).
Tak, B obcTexenux i3 Y BUSBUNM BipoOrigHe NOCUIEHHS
PK,, ®K.,, ninsuieHHs pisHa aktusHocTi KO B Kposi,
3HKeHHst CKP,, i npurHiyeHHs pisHa aktueHocTi [TOPT
y KpoBi. Lli BiAMIHHOCTi BKa3yrTb Ha CYTTEBILLI MOPYLUEHHS
MMy xBopux Ha L 1 Tuny 3 'Y nopiBHSHO 3 navlieHTamm
3 HY Ta cBigyatb npo nopywerHs MM, wo Bxe HaBegeHi
Ta xapakTepHi ans xsopux Ha LU 1 tuny, a came nocu-
neHnid kataboniam NypUHOBKX OCHOB i HEQOCTATHICTb iX
peyTuniaadii.

KoHueHTpauis MO B kpoBi HEraTUBHO KOPENIOE 3 PIBHEM
aktueHocTi KO B kposi: 1, =-0,51, p <0,0001 - ans ageHivy;
r,=-0,31,p<0,001-pana ryariny, r. =-0,35, p < 0,001 -pana
rinokcaHTuy, r, = -0,41, p < 0,001 — ang kcantuHy. OTxe,
YMM BULLMIA piBeHb akTuBHOCTI KO B KpoBi, TUM LUBMALLE
BOHW OKUCITIOOTLCS. BUSIBUNM NO3UTUBHUI KOpensLinHWI
38’30k Mix piBHeM akTuBHOCTI KO Ta koHUeHTpauieto CKy
KpoBi (rs= 0,32, p<0,01). BctaHoBwWnM, WO piBeHb yprKeMii
B 0DCTEXEHMX He KOpenioBaB i3 piBHEM A0O0BOI ekckpeLii
CK. Lle nae nincraeu BBaxatw, LU0 piBEHb YPUKEMIT Y XBO-
pux Ha LI 1 Tuny He Binbveae 3aransHy npoaykuijto CK B
opraHiami. 3a pesynbsratamm KOpenauifHoro aHaniay, Hamn-
6inbLu iHhopMaTUBHUMMU Nif Yac OLiHIOBaHHS cTaHy MM y
xBopux Ha LI 1 uny € PK ., i piBeHb aktueHocTi KO B kpoBi.
lMosicHioeMo Lie TM, wwo 3 PK.,, 3Ha4yLLo acoLlinoBaHi piHi
exckpeuii CK (r, = 0,71, p < 0,0001) Ta aktusHocTi [TOPT
(r,=-0,40, p <0,001).

BnaHaumnn cunbHiLKMA KOpensuiiHWiA 38’S30K MiX
pisHamu aktneHocTi KO B kposi i1 ekckpeuii CK (r, = 0,48,
p < 0,001) NOpiBHSHO i3 CMMOLO 3B'A3KY MiX PIBHEM aKTVB-
Hocri KO Ta koHueHTpauieto CK B kposi (r, = 0,32, p < 0,01).

[oBeneHo, wo ctaH MM Ta ekckpeuis CK 3anexatb
BiJ, CTaHy KoMneHcawii ByrneBogHoro 06MiHy B NaLiEHTIB.
BuaHaumnm, wo 3 pisHem HoA , y xBopux Ha LI 1 tuny
acoujtototbest PK, (r, = 0,38, p < 0,01) i OK,, (r, = 0,43,
p <0,001). Otxe, uum BuLMIA piBeHb HDA ,, Tum Ginblue
3poctae KripeHc PK,,, ocobrimeo ®K,. Lle npuasoauth

'CK?
Ao cyttesoro 3HwkeHHs CKP . CKP,, ak i riokosu, — ak-

cK?
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OpwuriHaAbHI AOCAIAXKEHHS

Tabnuus 1. Xapaktepuctuka xsopux Ha L 1 Tuny

Xeopiva L 1 (0= 151)

Bik, poku 4251124
BIK , igece: POKA 252+12,1
TpuBanicTb 3aXBOPIOBAHHS, POKM 94+08
IMT, kr/m? 25,8+4,6
IK,,, Mmons/n 93+31
K MMOnB/N 83+28
HbA % 72+14

Kp kpoBi, MkMOnb/n 88,8+ 11,83
Ekckpedist Kp, Mkmonb/noby 11,113
PLUK®, » cryr MIVXBIM? 90,4 £17,7

IMT: inpexc macy Tina; K : mikemist HaTwwe; TK : nicnanpangiantHa rikemis;
HbA _: rnikoaHmi remorno6is; Kp: kpeatuhit; pLUK®: pospaxyHkosa WBNAKICTb kyGo4KoBoi
inbTpauii 3a dopmynoto CKD-EPI.

Tabnuus 2. AHania nokasHukis MMM y xsopux Ha LI 1 tuny

Moka3sHuk, I'pyna nopiBHAHHA | XBOpi
OAVHULI BUMipIOBaHHSA (n=20) Ha LA 1 tuny

(n=181)
ApeHiH, €, 160,3+12,2 267,5+26,3 <0,001
lyaHiH, € 193,8 +10,2 316,3+29,8 <0,0001
KcaHTiH, €, 1425+128 238,0+£18,3 <0,001
TiNOKCaHTUH, € 165,1+ 11,9 288,0+23,2 <0,0001
CK'y KkpoBi, Mkmonb/n 2375+82,6 2782 +112,9 NS
Ekckpedist CK, Mmonb/n/poby 3,16 £ 0,65 5,91+1,07 <0,001
AkTnBHiCTb KO, HMONbL/XB/MN 2,51+0,24 4,41+0,34 <0,002
PK. Mn/xs 10,56 + 1,43 15,56 + 1,36 <0,03
K, % 14,34 +£26 26,3412 <0,0001
CKP,,, % 85,7+11,3 73,796 <0,01
AxtusHicTb TOPT, mmonb CK/1 mmons Kp - 0,35 + 0,06 0,19+0,03 <0,004

CK: cedoa kucnora; KO: kcaHTuHoKcuaasa; PK ,: peHanbHuil KnipeHe ce4oBoi kucrnoty;
K, ecbexTvBHmi ((pakuiiiHi) KripeHe ceqoBoi kucriotn; CKP,: cymapha kaHanbLesa peabeopbuis
ceyoBoi kucnoty; MOPT: rinokcaHTUH-TyaHiH-chocdoprbosuntpaHcdepasa.

Tabnuus 3. MNopiBHsANbHUIA aHania nokasHukis MM y xsopux Ha L 1 Tuny 3 Y
yn 6es Hei

Moka3sHuk, XBopi XBopi
OJMHULi BUMIpIOBaHHSA Ha LU 1 tuny, HY | na LA 1 Tuny,

(n=156) Y (n=25)
AneHiH, €, 182,1+10,3 267,5+26,3 <0,01
TyaHi, €, 209,1+£10,2 316,3+39,8 <0,0001
KcaHTuH, g 162,4 + 11,2 238,0+£18,3 <0,01
TiMoKCaHTUH, € 187,6 £ 10,9 288,0 + 33,2 <0,02
CK B kpoBi, MKMOnb/N 2175523 386,1+72,8 <0,01
Ekckpeist CK, Mmonb/n/poby 2,28 +0,31 6,68 + 1,06 <0,0001
AxTtnHicTb KO, HMONb/XB/Mn 2,78 £ 0,44 531+0,54 <0,001
PK. Mn/xs 122+1,1 195+1,3 <0,01
K. % 184+1,6 30,3+1,2 <0,001
CKP,,, % 816+83 69,7+6,7 <0,02
AxTuBHicTb TOPT, mmonb CK/1 Mmmonb Kp 0,25+ 0,02 0,15+0,01 <0,001

CK: cedoa kucnora; KO: kcaHTuHokenpasa; PK,: peHanbHuil KnipeHe cevoBoi kucrnoty;
OK_,: echeKTBHUIA (ppaKLiitHmii) KripeHe ce4oBoi kucnoti; CKP,: cymapHa kaHansLiesa peabeopbuis
ce4oBoi kucnoty; IMOPT: rinokcaHTUH-TyaHiH-chocdoprbosnntpaHcdepasa.

TUBHUIA NpoLec, Lo noTpebye eHepreTiHux cybeTpartis
i BiNOBIAHOI cucTeMu TpaHcmopTepiB. Kpim Toro, piBeHb
HbA , B oBCTexeHnx acouioBaBcs 3 PIBHEM aKTUBHOCTI
ITOPT (r, = 0,46, p < 0,01).

Omxe, nopywuenHs MM npu LA uporo Tuny 3ymoBneHi
npuckopeHum kataboniamom MO Ta 3HWKEHHSIM iX peyTu-
nisauji. CTyniHb BUpa3HocTi nopyLueHs MMy xsopux Ha L
1 TMny acouiioBaHWI 3i CTAHOM BigAaneHoi komneHcawii
ByrnesogHoro obmiHy. BpaxoBytouun Le, npunyckaemo,
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L0 LUBMAKICTb BUHUKHEHHS mopylueHb M y xBopux Ha
LA sanexuTb Big TpuBanocTi nepiogy AekoMmneHcauii
ByrnesoaHoro obmiHy. Mopylenns MM y xsopux Ha LI 1
TUNY € [OBOMI IHEPTHUMM 3 MOMMSAY IXHBLOI 3BOPOTHOCTI, @
YCMiX Xap4oBOi Ta MeAMKaMEHTO3HOT KOPeKLi 3anexuTb Bif
[OCSrHEHHS BinaneHoi komneHcaLii ByrneBoaHoro 06miHy
(uinboBoro pisHA HOA ).

06roBopeHHA

iz Yac KOMMIEKCHOrO aHanisy CTaHy NypuHOBOro Metabo-
ni3my 7 OLiHIOBAHHS! 0ro 0COBNMBOCTEN Came y XBOpUX Ha
LA 1 Tvny, WO 1 fOCi 3anuLLaeTLCA HEQOCTATHEO BUBYEHNM,
BUSIBUNW CYTTEBI BiOXMNEHHS Maibke BCix napameTpis. Lie
CBiAYNTL NPO HaAMIpHE MOCUMEHHs MypuHOBOTO KaTabo-
nismy. Y nonepeaHix gocnimpkeHHax [13—15] nokasaHo
BIOXUNEHHS NLLIE OKPEMMX NapaMeTpiB.

Y chaxoBii niteparypi HaBeAEHO JOBOINI HEOAHO3HAYHI
BiOMOCTI 110710 3HaYeHb ekckpetlii CK, PK, i1 EK.,, y xBopux
Ha U 1 tuny [12,14,15]. B pocnimkeHHi, Wo 3aincHunm,
BCTAHOBIEHO 3HAYYLLO BWLL iXHi PiBHI LLOAO rpynu nopis-
HsHHS1. Lle Bkasye Ha nigeuwweHHs npoaykuii CK i npucko-
PEHHS BUBEAEHHS ii HUPKaMK.

3aifiCHMBLUM NOPIBHSANBHWIA aHani3 NoKasHUKIB CTaHy
MM y xBopux Ha L 1 Tuny 3anexHo Big HasBHOCTI Y,
BCTAHOBWIIW: Lii MOKa3HWKW y XBOpKX i3 Y 3HauyLLo Bigpis-
HANVCa Big Takux y nauieHTis i3 HY. Y xsopux i3 [Y cnocte-
piranu sHauywe nocueHHs PK,, OK., ninsuileHHs piBH:
aktueHOCTi KO B KkpoBi, 3HImKkeHH CKP, Ta MpurHiveHHs!
piBHs akTuBHOCTI [TOPT y kposi. Lie cBiguuTb Npo iCTOTHILL
nopyweHHs MMy xsopux Ha L] 1 Tuny 3 'Y nopiBHsHO 3
nauieHtamn 3 HY Ta Bigousae 3miHm MM, Wo xapakTepHi
ans xsopux Ha L 1 Tuny Ta Bxe onucaHi (nocuneHui
kaTaborniam NypuHOBWX OCHOB i HEAOCTATHICTb iX peyTuni-
3auii). Lli BUCHOBKW 3icTaBHi 3 pesynkTatamy nonepeaHix
focnimpkeHsb [5,7,12,15].

CK sk kiHueBui npogykT MM (Ha BigmiHy Big ii none-
penHvKiB) BUAANSETLCS 3 KPOBI Yepes HUpkU. [TuToma Bara
MO, Lo BUBOAATLCS HAPKaMK, NOPIBHAHO HeBUCOKA. [yaHiH
y HOpMi B3arani He HaAXoauMTb Y cevy. 3a 3BU4altHMX yMOoB
nonepenHnkn CK yepes KpoB TPaHCMOPTYIOTLCS B OpraHu
i TKaHWHW OpraHiamy, ocobnmBo B Ti, WO iX NOTPebytoTb,
OCKirNbKW Cami BOHM iX HE CUHTE3YI0Tb ab0 CUHTE3YIOTb Y
Marnux KinbkocTsax (nepudepuyHi niMcoLuTi, ronoBHUNA
mo30kK Towwo). OTxe, CK, L0 BUBOAMTLCS HAPKaMK, BXXeE He
MOB’si3aHa 3 KOHLIEHTPALielo CBOIX NONepeaHNKIB Y KPOBi Ta
piBHem aktueHocTi KO B kpoBi. B okpemmx BOCTimKeHHsX
nokasaHo, o piseHb CK y cupoBatui KpoBi XBOpUX Ha
LI BAWWMIA, HiX Y 300POBUX, CYNPOBOMKYETLCSA TAKKOK
anbOyMiHypieto Ta BUCOKMM piBHEM KpeaTWHiHY CUPOBaTKM
[6,15]. Akwwo y 3noposoi noanHu koHueHTpauis CK'y kposi
acoujnoBaHa 3 ii npogykuieto, To y xBopux Ha LI 1 tuny,
KOMK CTBOPIOKOTLCS OAATKOBI YMOBW AN MPUCKOPEHHS
peHarnbHOro TpaHauTy yparis, ctaH [IM GinbLue Bigbueae
piBEHb YPUKYPIi, @ HE YpHKeMil.

B ocib i3 HopMoypuKeMieto BCTAHOBUIK 3B’S30K MixX
koHueHTpauieto CK'y kposi Ta piBHeMm rnikemii [7]. Mpote
HasIBHICTb NPAIMOTO 3B'A3Ky MiXk NOPYLLEHHSIMM MYPUHOBOTO
meTabonismy Ta L[] octatouHo He goBefeHo [8]. Y Halwo-
My OOCRimKeHHi nokasaHo, Wwo ctaH MM Ta ekckpeuis CK
3anexartb Bifj CTaHy KOMMeHcalii ByrneBogHOro obMiHy.
[MpunycTnu, WO HaAMMLLIOK FTHOKO3Y B KaHarbLSAX HEPPOHY
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KOHKyPeHTHO npurHidye peabcopbuito CK, ockinbk rmiokosa
Ta CK matoTb ofHakoBi nokycy anst peabeop6uii. Hasitb
SKILO piBEHb MikeMii He NepeBuLLYE «HUPKOBUI» Nopir
(8,8-10,0 mmonb/n), rmtoko3a NoYMHaE KoHKypyBath i3 CK
3a nokycu peabcopbuii Ta TpaHcnopTepwm.

BucHoBKU

1. ins nypuHoBoro MeTaboniamy y XBOPWX Ha LIyKpo-
BuMIA ajabeT 1 TNy XxapakTepHa BUCOKA iHTEHCUBHICTb, LLO
peanisyeTbCs LUMSIXOM 3HVKeHHS aHaborniamy, NigBuLLEHOro
OKMCHEHHS! Ta NPUTHIYeHHs peyTunisauii nypuHOBMX OCHOB.

2.'Y CTpYKTypi NOpYLLEHb NypUHOBOrO MeTaboniamy y
xBopux Ha L1 1 Tuny gomiyioTk rinepypukemis (13,8 %),
NOCUMEHHSA PeHanbHOro KNipeHCy CevoBOi KMCMOTK
(42,8 %), ninBULLEHHS PIBHS aKTUBHOCTI KCAHTUHOKCMAA3M
(35,6 %) Ta MpUrHIYEHHS aKTUBHOCTI FiMOKCAHTWH-Tya-
HiH-¢hocdoprbosunTpaHcdepasu (53,3 %) KpoBi.

3. PiBeHb ypyikeMmii y XBOpUX Ha LiykpoBuiA ajabet 1 tuny
HeafekBaTHO BiabvBae piBeHb NPOAYKLi CEHOBOI KNCMOTU
B OpraHiami: BUCOKi KOHLIEHTPALLii MypMHOBMX OCHOB Y KPOBI
BUABIIN Y 56 % XBOpMX, a rinepypuKkemilo giarHocTysanu
TiNbKM Y KOXHOrO CbOMOTO NaLjeHTa.

4. BupasHicTb nopyLueHb NypuHOBOro Metaboniamy y
XBOPMX Ha LiyKpoBWiA AiabeT 1 Tuny acoujiioBaHa 3i CTaHOM
KOMneHcalLlii ByrneBogHoro 0bMiHy.

MepcnekTMBY noganbLUMX AOCNIAXKEHb NONAraTb
y nornubneHoMy BUBYEHHI CTaHy MOpYyLUEHb NYPUHOBOMO
meTaboniamy y XBOpuX Ha LiyKpoBWiA AiabeT, Bpaxosytoum
0Cco6rnMBOCTI IXHBOTO KiHiko-MeTaboniyHoro cTaTycy.
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OpwuriHaAbHI AOCAIAXKEHHS

Ouinka epekTuBHOCTI peabinitauii npu cuHapomi AiabeTuHoi cTonu

T.T. Bakanok' = *EF H, P. Makapuyk'='AC, X. M. CeHtok =8P T, 0. CTenbmax

TepHONIAbCbKUI HaLOHAABHWI MeAUYHWI YHiBepCUTET iMeHi |. A. TopbaueBcbkoro MiHicTepcTBa 0XOPOHM 3A0P0B’A YKpaiHu

EC A. C. CBepcTioK = CF

A - KOHLIENLLst Ta AU3alH AOCAIAXEHHS; B - 36ip AaHuX; C - aHai3 Ta iHTepnpeTauis AaHux; D - HanucaHHs c1aTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

CwHapom pjabeTnyHOi CTONM CTae BCE CEPIO3HILLIO Npobremoto OXOPOHM 300POB'S | B PO3BMHYTUX KpaiHax, i B kpaiHax, Lo po3-
BMBaOTLCS. baraTboM XBOPKM Ha LiyKpoBWiA aiaber, siki Manu aiabeTnyHy Bupasky cTonu, a ii nikyBaHHs 6yno ManoedekTUBHAM,
3AINCHIOIOT aMMyTaLLito KIHLIIBKM, LLO CNPUYMHAE iHBanian3aLliio. TOMY akTyarnbHUM 3aBOAHHAM € MOLLYK | 3aCTOCYBaHHS B KIiHIYHINA
npakTULi echeKTUBHUX METOAIB NiKyBaHHS fiabeTUYHNX BUPa30K. 3rigHO 3 OCTaHHIMU AOCTLKEHHAMM, HAaNGINbLL ePeKTUBHUMM €
peabiniTaLiiHi MeToam, L0 AOMOBHIOKTH BiOMi MigX0au 4O NiKyBaHHS. BTiM, HE BCi BOHM BUBYEHi AOCTATHBO.

MeTa po60TH — BUBUMTM EPEKTUBHICTL NiKyBaHHS CUHAPOMY AiabeTUYHOI CTONM Y XBOPUX Ha LYKPOBWIA AjabeT npu BNpoBamKeHHI
B NiKyBaribHWA NPOLIEC NOMSAPM3YIOYOro CBiTNa anapatom bionTpoH i kiHesioTepaneBTUYHWX BNpaB 3a MeToamkoto Buerger—Allen.

Marepianu Ta metogu. Ob6cTexwunm 35 XBopux Ha LyKpoBWiA AjiabeT i3 cuHapomom aiabetnyHoi ctonu. MavieHTiB noainvnm Ha asi
rpynu: ocHoBHa rpyna (n = 17) oTpuMmyBana cTaHgapTHe NikyBaHHS BiAMOBIAHO 4O NPOTOKOMY NPO HafaHHS MEAWYHOI 4OMOMOTH
XBOPWM i3 CUHAPOMOM AiabeTnyHOi cTonu; y rpyni NopiBHSHHA (N = 18) JOAATKOBO A0 NMPOTOKOMBHOO NiKyBaHHS MPU3HAYMN
CBITNOTEpANEeBTUYHI NpoLeaypy anapatoM BionTpoH i kiHesioTepaneBTUYHI BNpasw 3a meToaukoro Buerger—Allen.

[ns BuBopy TakTWKK NikyBaHHS Ta NPOrHO3yBaHHS Nepebdiry 3aXBOPHOBaHHS BU3HAYMITW KICTKOBO-NINEYOBMIA iHAEKC. oLy BUpasku
BUMIpAnK 3a gonomoroto nporpamm imitoMeasure ans onepauiiHoi cuctemm Android. AKiCTb XWUTTS OLiHIOBaNW 3a 4ONOMOTO0
onutyBanbHuka SF-36. AHania Ta onpauioBaHHA CTaTUCTUYHUX OaHWX KIiHIYHWX OBCTEXEHb 3AINCHUNM Ha NepcoHanbHOMY
KOMI'toTEPI, BUKOPUCTABLUM NakeTV NpuknagHux nporpam Statistica 10 Ta MS Excel 2016.

Pesynkratu. Pesynbrati gocnimkeHHs nokasanu: 4obose 3MeHLLEeHHs fedhekTy paHu B 0CHOBHIN rpyni (OI) cTaHoBMnO mMaike
1 % Ha poby, a y xBopux i3 rpynu nopiHsiHHS (1), IKMM [OAATKOBO A0 CTAHAAPTHOI Tepanii NpuaHadunny CaiTnoTepanito nons-
PW3yL04MM CBITIIOM i KiHE3ioTepaneBTUYHi Bnipasm 3a Metoaukoto Buerger—Allen, — 3-4 % Ha [o6y. BukopucTosytoun chopmyny
Baeca, poapaxyBanu iMOBIpHICTb MOBHOTO 3aroeHHsi Bupasky B 1, wo craHosuna 0,3, a 8 O — 0,06; ue cBigumTb npo GinbLuy
e(DEKTUBHICTb NiKyBaHHS i3 3aCTOCYBaHHSAM AOAATKOBUX HEMEAVKAMEHTO3HUX MeTOZIB peabinitali.

OUiHIOBaHHSs! NOKA3HWKIB AKOCTI XWUTTS XBOPUX Ha LIyKpOBUIA AjabeT i3 CHAPOMOM AiabeTUyHOI CTONM NICNs 3aCTOCYBaHHS PidHNX
CXeM nikyBaHHs NifTBEPANIO eeKTUBHICTb HOBOT METOAMKN. TaK, BU3HaYMIU JOCTOBIPHI BIAMIHHOCTI 3a kpuTepieM MaHHa—BiTHi
(p < 0,05) mix OF i ['M 3a TakMMK NOKa3HMKaMW, SIK GidnyHe, porboBe (yHKUIOHyBaHHS, Binb, 3aranbHe 340POB’S Ta eMoLiiiHe
(pyHKLiOHYBaHHS1. 3a pe3ynbratamu CTaTMCTUYHOTO aHaniay, kpawmin edpekT cnoctepirany B [T, 4e 4OAATKOBO 3aCTOCOBYBau
nonsApM3ytoye CBITINO Ta KiHesioTepanito.

BucHoBKuM. 3anponoHoBaHe KOMMMEKCHe NikyBaHHS XBOPUX Ha LiyKpOBWA jiabeT i3 cuHApPOMOM fiabeTuyHoi cTonu 3 foAaBaHHAM
CBITNIOTEpaNeBTUYHIX MPOLIEAYP NONSPU3YIOYMM CBITIIOM i KiHesioTepaneBTYHUX BipaB 3a MeToaukoto Buerger—Allen iporigHo
BMN/MMBAE Ha LUBMAKICTb 3MEHLLEHHS NMOLL BUPa3KM Ta SKICTb XUTTS NaLieHTIB NOPIBHAHO 3i cTaHZAPTHUM NikyBaHHsM (p < 0,05).
[onartkoBy edheKTVBHICTL HOBOT METOAMKY NiSTBEPMKYE hopmyna baeca. Tak, iIMOBIPHICTL MOBHOTO 3aroeHHst BUpasku B 1 cTaHoBY-
na0,3,aB 0l -0,06; Le cBiguMTb Npo GinbLy edeKTUBHICTb NiKyBaHHS i3 3ay4eHHsIM HEMEAUKAMEHTO3HUX MeTogiB peabiniTaLyii.

Evaluation of the effectiveness of rehabilitation for diabetic foot syndrome

T. H. Bakaliuk, N. R. Makarchuk, Kh. M. Seniuk, H. O. Stelmakh, A. S. Sverstiuk

Diabetic foot syndrome is an increasingly serious public health problem in both developed and developing countries. Many patients
with diabetes complicated by ineffectively treated foot ulcer undergo limb amputation which leads to disability. Therefore, finding
and applying effective methods of treating diabetic ulcers in clinical practice is an urgent task. According to recent research, the
most effective and complementary to known treatment approaches are rehabilitation methods, but not all of them have been
sufficiently studied.

Aim: to study the effectiveness of the treatment for diabetic foot syndrome in patients with diabetes when implementing the use of
polarizing light with a Bioptron device and kinesiotherapy exercises according to the Buerger—Allen method into the treatment process.

Materials and methods. 35 patients with diabetes mellitus complicated with diabetic foot syndrome were examined. The patients
were divided into two groups: the main group (MG) (n = 17) received standard treatment in accordance with the protocol for providing
medical care to patients with diabetic foot syndrome, whereas the comparison group (CG) (n = 18) received light therapy procedures
with the Bioptron device in addition to the protocol treatment and kinesiotherapy exercises according to the Buerger—Allen method.

To choose treatment tactics and predict the course of the disease, the bone-brachial index was determined. The ulcer area was
determined by means of the imitoMeasure application for the Android operating system. Quality of life was assessed using the
SF-36 questionnaire. Analysis and processing of clinical trial statistics were performed on a personal computer using Statistica
10 and MS Excel 2016 application packages.

Results. Our results have shown that a single-day reduction of a wound defect in the MG was approximately 1 % per day, and
in the patients of the CG who, in addition to the standard therapy, received polarized light therapy and kinesiotherapy exercises
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according to the Buerger-Allen method, from 3 % to 4 % per day. Using the Bayesian formula, the probability of complete ulcer
healing in the CG was calculated, that was 0.3 compared to the MG — 0.06, indicating greater treatment effectiveness with the
inclusion of additional non-drug rehabilitation methods. An assessment of the quality of life indicators in diabetic patients with
diabetic foot syndrome after using different treatment schemes has confirmed the effectiveness of the new method based on the
obtained significant difference between the studied indicators in the MG and CG according to the Mann-Whitney criterion (P <
0.05) with regard to the following components: physical functioning, role functioning, pain, general health, and emotional func-
tioning. According to the obtained statistical results, the best effect was observed in the CG with the additional use of polarizing
light and kinesiotherapy.

Conclusions. The proposed complex treatment of diabetic patients with diabetic foot syndrome, including light therapy procedures
with polarizing light and kinesiotherapy exercises according to the Buerger—Allen method, significantly influences the rate of the
ulcer area reduction and the quality of life of patients compared to the standard treatment (P < 0.05). The additional effectiveness
of the new technique is confirmed by the Bayesian formula, in particular, the probability of complete ulcer healing in the compar-
ison group is 0.3 compared to the main group — 0.06, indicating greater treatment effectiveness with the inclusion of additional

non-drug rehabilitation methods.

CuHppom giabetuyHoi ctony (COC) — ogHe 3 HanoLmpe-
HILUMX, HATSDKYMX yCKaaHeHb LykpoBoro giabety (L)
Ta BaXnuBa Meauko-couianbHa npobnema, Wo Yacto
NPU3BOAMTL 4O NiABMLLEHHS IHBANIgHOCTI, CMEPTHOCTI Ta
noripLeHHst skocTi xuTTs [1-3]. HeTpaBmaTuyHi amnyTauii
HWKHIX KiHLIBOK, LLIO NMOB'S3aHi 3 CUHAPOMOM, 3LINCHIOKT
y 40-70 % Takux xsopwx [4].

OpHum i3 cumntomis CLC € Bupaska. Mpu giabetnyHii
CTOMi BUpaska — BigKpuTa paHa Ha HWXHIW KiHLiBLj, L0 BU-
Hukae y 15 % nauieHTiB i3 HEKOHTPONLOBAHUM LiyKPOBUM
niabeToM [5]. Bupasku Ha HIKHIX KiHLiBKaX Npu LyKPOBOMY
fiabeTi nigBuMLLYIOTH PiBEHb CMEPTHOCTI Ta € MPUYMHOKD
6inbLUOCTi BCIX HETPABMATUYHWX amnyTaLii y CBiTi [3].

He 3aBxaw cTaHgapTHa Tepanist ePEeKTUBHO BNMBAE
Ha nikyBaHHs! Bupasky y xBopux Ha L[ i3 COC, ToMy HuHi
CMoCTepiraloTb TEHAEHLIO A0 aKTUBHOTO 3aCTOCYBaHHS
peabiniTauiiHux MeTOAIB Y KOMNMeEKCi 3i CTaHgapTHUM
nikyBaHHaM. disioTepania Ta KiHesioTepanis MOXyTb
MEBHOI0 Mipoto 3aMiHUTK abo cyTTEBO 0OMEXUTH NOTPEDy
B MEAMKaMEHTO3HOMY MiKyBaHHi LUMISIXOM CaMOCTINHOTO
nikyBanbHoro eekTy abo noteHLitoBaHHa Aii nikis [6-8].
Tomy akTyanbHUM € JOCRIgXEeHHS eeKTUBHOCTI Pi3HUX
meTogis ¢pisiotepanii npu CAC. OnuH i3 Takux MeToaiB —
CBITNOTEPANIS NONSPU3YH4VM CBITIOM anapaTom bionTpoH,
SKWIA Mae LUMPOKWIA CekTp GionoriuHmnx edekTis, Lo Moxe
BMAMBATU Ha Pi3Hi NaHKW natonoriyHoro npouecy [9-11].
3acToCcyBaHHA pi3HUX METOAMK KiHesioTepanii LWnsxom
MOKpALLEHHs KPOBOOBIry, KNI CYTTEBO MOPYLLYETLCS NpU
CAC, eheKTMBHO BNNMBAE Ha 3ar0EHHS BUPA30K HA HUXKHIX
KiHUiBKax [8].

[1ns1 BU3HaYEHHS! TaKTVKW, NPOTHO3YBaHHS Ta OLIiHIOBAH-
Hs edhekTMBHOCTI NikyBaHHs xBopwx Ha LU i3 CAC fouinsHo
BPaxOBYBaTH NOKa3HMKY KicTKOBO-Nne4voBoro iHaekcy (KMI),
MIIOLLY BUPa3ky Ta SKICTb XWTTS.

MeTta po6otu

BuBuMTM edhekTUBHICTb NiKyBaHHSA CUHAPOMY AiabeTnyHoi
CTOMM y XBOPWX Ha LyKpOBWI fiabeT npu BNpOBamKEHHi
B NliKyBanbHUi NPOLIEC MONSAPU3YIOYOro CBITNa anapaTom
BionTpoH i KiHE3ioTepaneBTUYHMX BMPaB 32 METOAMKOK
Buerger—Allen.

Marepianu i MeToAH AOCAIAKEHHA

KpuTepii 3anyyeHHs nawjieHTiB y AOCNimKeHHs — Bik NoHag,
19 pokis, nigTeepmkeHni giarHos LU 1 1a 2 tunis, LI 3

ISSN 2306-4145  http://zmj.zsmu.edu.ua

abo 6e3 nepudepnyHoi Herponarii, LI i3 3axBoproBaH-
HIM nepudepryHnX cyauH abo 6e3, HasiBHICTb TPOIUHOT
BMPA3KW Ha HWKHIA KiHLBLi, JiarHOCTOBaHWA CUHAPOM
[JliabeTnyHoi cTonu.

KpuTepii BUKITHOYEHHS — XipyprivHe BTPYYaHHS Ha KOMiH-
HOMY, FOMINKOBOCTOMHOMY ab0 CTErHOBOMY Cyrmobax B aHa-
MHesi ab0 nokasaHHs 4o onepalii NpoTAroM yCboro nepiogy
BTPYYaHHsi, apTponnactuka Ta/abo opTe3 HWKHIX KIHLIBOK
abo nokasaHHs 40 eHAoNPOTE3YBAHHS HUXKHIX KIHLIBOK Npo-
TSIOM yCbOro Nepiofy BTPyYaHHs, AeMeHList abo HeanaTHICTb
HaaasaTu nocnigosHy iHcbopmaito, KMl <0,75 (npy Hk4mx
3HayeHHsx KMl notpibHi iHWi MeToam nikyBaHHs), nnoLua
BMpasky noHaa 100 MM?, KinbKiCTb BUPa3oK BinbLue Hix 3,
TpodhiuHi 3MiHK 3a knacudikauieto Meggitt-Wagner (1981)
3-5 cTyneHiB, HasiBHICTb rOCTPVX PaHOBMX iHCDEKLIN, LLO
LUBMAKO MPOrPECYIOTh, BEMNUKi HEKPOTUYHI YPaxeHHs MaTu
3 OCTEOMIENITOM M'ATKOBOI KiCTKW, AekomneHcoBaHui LI,
OHKOMATOMOrisA, TSHKKA CYNyTHS NaTororis, AiarHoCTOBaHi
recTauiiHiin LyKpoBwiA ajabeT, uepebpanbHuiA iHCYmbT, am-
nyTavis Horv abo ctonu, xeopoba XaHceHa.

Y nocnimxerHs 3anyyunu 35 xsopux Ha L i3 CAC. Bik
nauieHTiB — Big 30 4o 56 pokiB, cepepHiii Bik — 48,70 £ 0,33
poky. 3-nomix nauieHTiB 12 (34,3 %) xiHok, 23 (65,7 %)
yonosiku. LA 1 Tuny giarHoctysanu B 64,5 % xsopux, L
2Tuny —y 48,4 %. Y 74,2 % naujeHTiB BUSBUNN HEBPO-
naTuyHy cpopmy cuHapomy aiabetnyHoi cronu. CepeaHs
TpWBanicTb 3axBoproBaHHA ctaHosuna 8,21 + 0,71 poky,
TpvBanicTb AdiabetnyHoi Bupaskm — Big 1 o 12 micsuis
(4,30 £ 0,72 micaug).

Cepeq KniHiYHWMX NPOSBIB Yy NaUieHTB, 3any4yeHux y
[OCRiMKEHHs, BUSHAUNM CYAOMU NUTKOBUX M'A3iB — 17
(54,8 %), 6inb y HKHIX KiHLiBKaX y CTaHi crokow — 24
(77,4 %) i nig yac xonpbu — 17 (54,8 %), Big4YTTA OHIMIH-
Ha cton — 19 (61,3 %) Bunagkis. pynu sicTaBHi 3a BikoM,
CTaTTIO NaujiexTiB, Tvnom i TpueanicTio LA, nposisamm CAC.

Ycix 06¢cTeXEHMX noginunm Ha 2 rpynu. [Jo 0CHOBHOT
rpynu (OF) 3anyumnm 17 ocib, siki oTpuMyBanm ctaHgapTHe
NiKyBaHHS 3a NPOTOKONOM HafaHHS MeAWYHOI JONOMOru
XBOPWM i3 CHAPOMOM AiabeTnyHoi cTonn. 3okpema, npu
HeiiponaTuyHii hopmi — KoMNeHcaLis ByrneBogHoro 06-
MiHy (HbA1c <7 %), po3BaHTaXEHHS YPaXKEHOI KiHLBKM
(nikyBanbHO-po3BaHTaXyBanbHe B3yTTH, iHAMBIAYyanbHa
po3BaHTaxyBanbHa MoB’s3ka, Kpicrno-roganka), suga-
NeHHs JinsHOK rinepkepatody Ta/abo nepsrHHa 0bpobka
BMPa3koBOro gedekTy, aHTUbioTMKoTEpanisi, SKWo €
03HaKM iHekuii Ta BUpaskoBux AedekTiB 2 CT. i binb-
e, BUKOPUCTAHHSI Cy4yacHWX aTpaBMaTWU4HUX 3acobiB
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Tabnuus 1. uHamika 3MeHLLIEHHS NIOLLi BUPa3kM y XBOPKX Ha Liykposwid aiaber i3 COC

Ipyna 5 no6a, ameHLweHHs nnouwi Ha 10 % i 6inblue 10 go6a, ameHLwWeHHs nnowi Ha 30 % i 6inbLe 14 po6a, 3mMeHwWeHHs nnowli Ha 60 % i 6inbLe

S T S £ N L
or,n=17 4 23,53 35,00 6 35,00
M, n=18 1" 61,00 72,00 16 88,89

Tabnuus 2. MopiBHAHHSA AMHAMIKM 3ar0EHHS BUPa3ky Y XBOPUX Ha Liykpouii diabet i3 CLC nicns nikyBaHHs

Mpyna lMoBHe 3aroeHHs

R T
orn=17 2 1,76
M, n=18 9 50,00

3HayHe nokpaLieHHs
(3MeHLWeHHs nnowwi Bupa3ku >60 %)

MoninweHHs

% %
23,53 1" 64,71
38,89 2 1,1

(3MeHwWweHHs nnowi Bupa3sku <35 %)

ANs NepeB’sisku, WO BiANOBIAAOTL CTafil BMPa3KoBOro
npouecy. Mpwu iwemiyHin dopmi HeobxigHi kKomneHcaLis
ByrnesoaHoro 0bmiHy (HbA1c <7 %), BigMoBa Bif KypiHHS,
KopeKuis apTepianbHoi rinepToHii, NikyBaHHA gucninige-
Mil, YCYHEHHS ABULL, ilemii KiHLiBKM — AesarperaHTy (nig
KOHTPOIEeM Koarynorpamu Ta CTaHy O4HOro AHa), CyAuHO-
po3wwMptoBarbHi Mpenaparu, aHTUkoarynsHT (Mg KOHT-
ponem Koaryrnorpamu Ta CTaHy o4Horo gHa), Tepanis LI
— Biryanigv Ta/abo npenapatu rpynu CynbOHINCEHOBUHN
abo iHcyniHoTepanis. Y rpyny nopisHsHHS (') 3anyunnm
18 mauieHTiB, IKMM 10AATKOBO A0 MPOTOKOMbHOI Tepanii
npu3HauMnu kinesiotepanito 3a metoaukoto Buerger-Allen
Ta CBITNOTEPaNEeBTWYHI NPOLeAyPU NONSPU3YIOYUM CBIT-
1OM anapaTom bionTpoH.

[ns 3any4yeHHs NawjieHTiB y QOCMIMKEHHS Ta NPOrHO-
3yBaHHsA nepebiry 3axsoptoBaHHa BuaHaumnmv KNI [12],
3actocyBanu copmyny: Kl = cuctoniyHni TUCK Ha piBHI
KICTOHOK / CUCTONIYHWI TUCK Ha NieYi B NONOXEHHI nexauu.

MnoLLy Bupaskv BUMIPSIK 32 JONOMOTOK NpOrpamm
imitoMeasure ans onepaduiHoi cuctemm Android [5]. Me-
TOAMKA BUMIPIOBAHHS: 3a LOMOMOrO nporpamu gotorpa-
¢hyBanm AinsHKy KiHLiBKV 3 paHoto, 6ins SKoi po3milLyBanm
€eTanoH ans maclutabysaHHs. Micns uboro Ha choTorpadii,
O ogepkanu, 3a JOMOMOrOK iHCTPYMEHTIB nporpamu
imitoMeasure 06B0aMNM BAPa3Ky MO KOHTYPY, NAoLLYy (cM2)
OTPUMYBan aBTOMaTUYHO.

KniHiyHy edekTUBHICTb OLiHIOBaNu 3a LUBWUAKICTIO
3aroeHHst BUpasku 3a hopMyIioko:

DS=(S-Sn)x100/S xt,

ne DS - npoueHTHEe 3MeHLLEHHS NMOLLi BUPa3KoBOMO
AedexTy,

S — nnowa Bupasku Ha NoYaTKy AOCTIMKEHHS;

Sn —nnoLua B1pasky Mig Yac MOBTOPHOTO AOCHIMKEHHS;

t —yac, Lo MMHYB MiX AOCHImKEHHAMM.

[nsa ouiHtoBaHHs sKoCTi xmuTTs (AXK) 3actocyBanm
onutyeanbHuk Medical Outcomes Study — Short Form,
MOS SF-36 (J. E. Ware) [13].

Miz Yac focnimKeHHs 4OTpUMyBanuch Npasun 6e3neku
ANS NauieHTiB, NpaB i KAHOHIB MIOACHKOI MiAHOCTI, @ TaKoX
MOParbHO-ETUYHUX HOPM, 3riAHO 3 OCHOBHWMM MOMOXEH-
Hsimu GCP, KoHeeHUii Pagn €Bponu npo npaea NioanHn Ta
6iomeanumHy (Big 04.04.1977 p.), lenbciHcbkoi Aeknapavii
BcecBiTHBbOI MeanyHOi acouialii Npo eTWYHI NpUHLMNK
3MICHEHHS HAYKOBUX MEOUYHUX AOCHiMKeHb 3a y4acTio
ntopunHy (1964-2000 pp.) i Hakady MO3 Ykpainu Ne 281 Big
01.11.2000 p. Yci naujeHTn ganu iHdopmoBaHy NMCbMOBY
3roy Ha y4acTb Y AOCTIIKEHHI.
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CTaTMCTUYHMI aHania pesynbraTiB 34iNCHUIM Ha
nepcoHanbHOMY KOMM'toTepi 3 BUKOPUCTaHHAM NakeTa
npuknagHux nporpam Statistica 10 (StatSoft® Inc., USA,
license No. AXXR505C705306FAN12) Ta MS Excel 2016
(Microsoft Corporation, CLUA). Y po6oTi BUkopucTanu Hena-
pameTpuyHi MeToau. [1ns nOpiBHSHHSA CepeaHiX NoKa3HWKIB
MiX KinbKOMa rpynamu 3actocyBanmu HenapameTpuyHui
kputepin MaHHa-BiTHi. MopiBHIOYM SKICHI 03HaKM Ha OC-
HOBI BignoBigHMX 6anis, BUKOPUCTaNW Nepexia Ao KinbKiCHUX
XapaKTepUCTVIK, LLIO He BiAMOBIAalTb HOPMarbHOMY 3aKOHY
poanoginy. Tomy iX OLiHIOBaNu, FPYHTYIOMMCh Ha MeiaHi Ta
kBaptunax (Me (Q25; Q75)). ina oujHioBaHHS edekTyB-
HOCTi 3aroeHHs1 B1pasky B Nawji€HTiB OCHOBHOI pymnu LLOAO
rpynu NOpiBHAHHS BUKOpUCTanu Teopemy baeca, Lo B Lji
po6oTi ONKCye IMOBIPHICTbL 3aroeHHS BUPa3ok 3anexHo Bif
METOAY NiKyBaHHS.

Pe3yabTati

Pe3ynbraTi focnimkeHHs nokasanu, Lo 4060Be 3MeHLLEH-
Hs fedbekty panu B OF ctaHoBuno maiike 1 % Ha goby,
a B nauieHTis I'T], ki 4ogaTkoBO A0 CTaHAApTHOI Tepanii
OTPVMyBAanW CBITIOTEpanito NONAPNU3YIYUM CBITIIOM i Ki-
HesioTepaneBTUYHi BNpaeu 3a MeToaukoo Buerger—Allen,
— 3-4 % Ha poby (mabn. 1).

Y mabnuyj 2 HaBeeHo AVHaMIKY 3aroeHHs BUPasku y
xBopux Ha LU i3 CAC. Micns nikyBaHHS BUSIBANK, LLIO AMHAMI-
Ka 3aroeHHs BUpa3kyt Y NaLieHTiB i3 rpyn OCTiMKEHHS pi3Ha.

INoBHe 3aroeHHs Bupaskw B [T cnocTepirany B 6inbLuoi
KinbkocTi navieHTiB, Hix B O (Ha 38,24 %). 3MeHLIEeHHs
nnoLi Bupasku >60 % Takox BUSBUNM Y BinbLUOT KinbKOCTi
xBopux i3 [T1 (Ha 15,36 %), ane 3MeHLIEHHS NMOLLi BUPa3ku
<35 % B Or Ha 53,6 % Ginblue nopieHsHO 3 M.

Micns kypcy peabinitauii Ta nikyBaHHS CTaH BUpa3Kku
3MiHMBCA B YyCiX nauieHTiB. Mig Yac 30BHILLHLOTO Ornsay
BW3HAYMIM 3aMOBHEHHS MWUGWHU paHu rpaHynaLisMu, Kpa-
1i0BY eniTenisaLto Ta 3aroeHHs BUPa3KMu, TifbK1 B OKPEMUX
BUNagKkax BUSBNSANN HAOPSKK Ta He3HaYHi nepudoKanbHi
ABULLIA 3ananeHHs.

[ns BU3HAYeHHS! MMOBIPHOCTI NOBHOTO 3ar0EHHS BUM-
pasku (M3B) 3actocosysanu chopmyny baeca [15] ana Or™:

P (N3B /0N =P (Or/N3B)x P (N3B)/P (Or), (1)
ae P (O /M3B) — iMOBIpHICTb, L0 NaLiEHT 3 OCHOBHOT

rpyny Mae NMOBHE 3aroeHHs BUPasky, 3a JaHUMK, siki HaBe-
AeHi B mabnuui 2, - P (O / MN3B) = 2/17,
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Puc. 1. TopiBHSHHA pesynbTaTiB 3a onuTyBanbHKOM SF-36 40 fikyBaHHS MiX rpynamm.
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1: dhisnyHe (yHKUIOHYBaHHSI; 2: ponboBa akTUBHICTb; 3: 6inb; 4: 3aranbHe 3A0POB'S; 5: KUTTEBA aKTUBHICTb; 6: couianbHe (YHKUIOHYBaHHS; 7: eMoLiiiHe (YHKLiOHYBaHHS;
8: neuxivHe dyHKLOHYBaHHS.

60 58,22

57,1
1, 52,21 51,74
51,35 49,36
50 45,56 46,25 - 46,02 4581
40 36,25
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30 Micns nikyBaHHs
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Puc. 2. Moka3Huky 3a onuTyBanbHukom SF-36 Ao Ta nicnst nikyBaHHs B OCHOBHIi rpyni (p < 0,05).

1: dhisnyHe thyHKLIOHYBaHHS; 2: PONbOBa aKTUBHICTb; 3: Binb; 4: 3aranbHe 300pOB’S; 5: KUTTEBA aKTUBHICTb; 6: coLlianbHe (PYHKLIOHYBaHHS; 7: eMOLiiHE PYHKLIOHYBaHHS; 8: ncuxiyHe
(YHKLiOHYBaHHS; *: JOCTOBIPHICTb Pi3HNLI NOKa3HWKIB SKOCTI XMTTS 3a onuTyBanbHukom SF-36 B O fo Ta micns nikyaHHs p < 0,05.
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44,15
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Puc. 3. Moka3Huky 3a onuTyBanbHukom SF-36 A0 Ta nicnst NikyBaHHS B rpyni MOPIBHSHHS.

1: dhisnyHe (yHKLIOHYBaHHSI; 2: pONbOBa aKTUBHICTb; 3: Binb; 4: 3aranbHe 300POB’S; 5: KUTTEBA aKTUBHICTb; 6: coLlianbHe (YHKLIOHYBaHHS; 7: eMOLIiHE (YHKLIOHYBaHHS; 8: NcuxiyHe
(PYHKLIOHYBaHHS!; *: JOCTOBIPHICTb Pi3HILIi NOKa3HWKIB SIKOCTI XMTTS 3a onuTyBanbHUkom SF-36 y 'l fo Ta nicnst nikyBaHHs p < 0,05.
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Ta6nuus 3. MNopiBHAHHS NOKA3HUKIB SKOCTi XUTTS 3a onuTyBanbHUkom SF-36 mix OF Ta [T nicna nikyBaHHs

Ocromna oy 0=17) Coyns nopim (=16 P

Disnyre (byHKulOHyBaHHﬂ

PonboBa akTvBHiCTb
Binb

3aranbHe 300poB'a
XnTTeBa aKkTUBHICTb

45,56 (41,23; 47,91
46,25 (39,45; 51,71
51,35 (38,87; 59,96

55,39 (53,21; 59,25)
57,31 (49,76; 61,92
59,45 (52,36; 65,28

CouianbHe (yHKLOHyBaHHS
EmouiiiHe dyHKLiOHyBaHHS
lMemxiyHe dyHKLUiOHYBaHHS

51,74 (47,34; 55,24
45,81 (38,54; 53,71

)
)
)
49,36 (42,35; 53,23)
)
)
)
58,22 (57,32; 59,22)

(
(
(
52,21 (47,02; 56,15
(
(
(

57,41 (49,54; 58,22
58,23 (52,57, 61,17

(
(
(
57,96 (54,25; 62,31
(
(
(
59,81 (57,45; 61,72

)
)
)
58,18 (47,34; 55,24)
)
)
)

<0,05
<0,05
<0,05
<0,05
>0,05
>0,05
<0,05
>0,05

p: BipOriAHICTb Pi3HWLL NOKa3HWKIB SIKOCTI XUTTS 3@ onuUTyBanbHUKOM SF-36.

P (M3B) — iMOBIpHiCTb, IO NaLlieHT 3 OCHOBHOI rpy-
MK YU TPYNU MOPIBHSHHS MA€E MOBHE 3arOEHHsI BUPa3Ku
(P (M3B) = 11/35);

P (Or) — iMOBIpHICTB, LLO NaLieHT — i3 OCHOBHOI rpynu.

IMOBIPHICTB, LLIO NALEHT — 3 OCHOBHOI IPYNK, BU3HAYMIW
3a (hopMYIIO0 NOBHOI MMOBIPHOCTI:

P (OT) =P (OT'/ 113B) x P (N3B) +
+P (O / BN3B) x P (BM3B), 2)

ne P (Or / BM3B) — imoBipHicTb, WO B nauieHTa 3
OCHOBHOI rpynu He Biabynocs (BiACYTHE) NOBHE 3aroeHHs!
Bupaskm (P (Or / BM3B) =15/17);

P (BM3B) — iMOBIpHICTb, LU0 NALEHT — 3 OCHOBHOI rpy-
MW YK TPYNK NOPIBHSHHS, 6€3 NOBHOTO 3arOEHHS BUPA3KM
(P (BN3B) = 24/35).

3a chopmynoto (2) BU3Ha4MnM MMOBIPHICTb, LU0 0bpa-
HWiA NavieHT — 3 ocHoBHoI rpynu: P (OF) = 2/17 x 11/35 +
+15/17 x 24/35 = 0,64.

Bu3Haumnu MMOBIPHICTL MOBHOTO 3arOEHHS BUPA3ku B
MawjeHTiB OCHOBHOI rpynv 3a hopmynioto (1), BpaxoBytoum
dhakTnyHi yncnosi 3HauenHst: P (M3B/O) = (2/17 x 11/35) /
10,64 = 0,06.

Bigomo, Lo MOBIPHICTb MOBHOMO 3arOEHHS BUPA3ku
B OCHOBHI rpyni nauieHTis P (M3B / OI) Ta AMOBIpHICTb
TOrO, LU0 NOBHE 3aroeHHs pasku He Biabynocs (BiacyTHeE)
B NauieHTiB B ocHOBHiIi rpyni P (BM3B / OT), yTeoOptotoTh
MOBHY rpyny Mo, TO6TO iXHA Cyma AOPIBHIOE OAMHUL:

P(NM3B/0r)+P (BM3B/0M) =1 (3)

BukopucToytoun dopmyny (3), BU3HaYMNM AMoBip-
HICTb TOrO, L0 NOBHE 3arOEHHs BUPa3k/ B OCHOBHIN rpyni
navjeHTiB He Binbynocs (sincyTHe) — P (BM3B / OT):

P(BN3B/0M)=1-P(NM3B/0r)=1,00-0,06 =0,94.

AHanNoriyHo BU3Ha4WIIM MMOBIPHICTL MOBHOTO 3arOEHHS
BMpasky B rpyni nopieHaHHA — P (M3B /1), Wwo cTaHoBuMna
0,3. IMOBIpHiCTb TOrO, WO NOBHE 3arOEHHs BUPA3KW He
Binbynocs (siacytHe) — P (BM3B /M) =1,0-0,3=0,7.

Mig yac NopiBHAHHS IMOBIPHOCTEW MOBHOIO Ta HEMOB-
HOrO 3aroeHHs BUpasku 3a popmyrioto Baeca B ABOX rpynax
pesynbTatv nigTBepaunu Ginbluy edeKTUBHICTL CXEMU
NiKyBaHHS B rpyni NOPIBHSAHHS.

[o nikyBaHHSA He BUSIBUNW BIPOTiAHY Pi3HWLIO 3a Mo-
kasHukamn SK (3a Bcima napameTpamu onuTyBanbHUKa
SF-36) mix rpynamu (p > 0,05) (puc. 1).

Micns nikyBaHHSA napameTpy, BU3HaYeHi 3a oN1TyBanb-
Hukom SF-36, No-pisHOMY 3MIHUINCA 3aNexXHO Bif METOAIB
nikyBaHHs1. Tak, B O nicns nikysaHHs gocTosipHo (p < 0,05)
MOKpaLLMIIMCS Taki NMOKa3HWKM ONUTYBasbHIKA SKOCTI KUTTS
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SF-36, sk chisnuHe yHKLiOHYBaHHS, porboBa aKTUBHICTb,
6inb i 3aranbHe 30opoB’a (puc. 2).

Y M nicns nikyBaHHs BiporigHo (p < 0,05) nokpatumnu-
€S Malxe BCi NOKA3HUKU SIKOCTi KUTTS 3@ ONUTYBaNbHUKOM
SF-36 (puc. 3).

3AiMCHANM OLHIOBAHHSA NOKAa3HMKIB SIKOCTi XUTTS XBO-
pux Ha LI i3 CLC nicnst BUKOPUCTaHHS Pi3HUX CXeM Iiky-
BaHHs1. BusiBunu BiporigHy pisHuuto nokasHukis (p < 0,05)
mix OF i [Tl 3a TakuMK cknagoBUMK: i3ndHE OyHKLIOHY-
BaHHS, ponboBe (PYHKLIOHYBaHHS, Ginb, 3aranbHe 300poB's
Ta emoLiiHe dyHKUioHyBaHHS (mabn. 3). Kpawwmin edoext
cnoctepiranu B [T, navjeHTam sKoi 40AATKOBO NPU3HAYUIN
Nonsipu3ytoye CBITNO Ta KiHesioTepanito.

[OopaBaHHs fo craHaapTHUX cxeMm nikysaHHs CLOC
METOAY CBITIOTEpanii Nonspu3y4mMM CBITNOM Ta KiHesioTe-
panesT14HKX BrpaB 3a MeToaukoro Buerger—Allen siporigHo
nokpatiye XK xsopux Ha LIl i3 CAC.

06roBopeHHs

OpHe 3 Hamnowwmpeiwux ycknagHers npu LA — CAC,
1 0OHUM i3 il NPOSIBIB € BUPa3ka, Ky CKNagHo NikyBaty,
BOHA iCTOTHO noripLuye SKicTb XWUTTS. OCKiNbKM NUTaHHA
npo nikyaHHs Bupa3ku npu CAC 3anuwaeTbcs 0CTaTouHO
Hes'sICOBaHMM, aKTyarbHUM € BUNPOOyBaHHS! HOBYX METOLIB
i 3acobiB 3aroeHHs paHu [1,5].

Y HaLLoMy [OCTIfKEHHI BUBYau €PEKTUBHICTb BNIMBY
CBiTNOTEpanii NONSPU3yoYMNM CBITIIOM anapaToM bionTpoH,
SKUI Mae LIMPOKWIA cnekTp BionoriyHmnx edhekTis, i KiHesio-
TepaneBTUYHUX BrpaB 3a MeToamkoto Buerger-Allen Ha 3a-
roeHHs Bupaskv npu COC Ta sKicTb XuTTs y XBopux Ha L.

«30M0TUMY CTaHOAPTOM AiarHOCTUKM 3aXBOPHOBAHb
nepugeprYHNX apTepin HKHIX KIHLBOK € BU3HayeHHs Kl
[12]. 3nauenHs KIl <0,5 cBiguMTb NPO MOXNMBY HASIBHICTb
KPUTUYHOI iLLeMil KIHLBKY, LU0 YHEMOXIMBIIIOE 3arOEHHS
paH (30Kpema BUpa3ok), TOMY B Lie AOCTIIKEHHS 3anyyanm
TiNbKW NALiEHTIB 3 iHAEKCOM He MeHLue Hix 0,75.

3a pesynsratamy nonepeaHix AochimkeHs [5], 3py4YHm
METOAOM ANSl BU3HAYEHHS MIIOLLi BUpasku € nporpama
imitoMeasure ans onepadiiHoi cuctemu Android. Y Hawomy
AocnimKeHHi NigTBepAKeHO nepeBaru Lboro METoy.

OTxe, 3a pesynsratamm JOCTIMKEHHS, As BUSHAYEHHS
TaKTWKW NiKyBaHHA Ta NPOrHO3yBaHHS 3aXBOPHOBAHHS He-
06xigHo BpaxosyBaty KII. Baxnmeum ansi BCTAHOBNEHHS
eeKTUBHOCTI NikyBaHHS BUpa3kn y xopux Ha L i3 CAC
€ TaKOX BUMIPIOBaHHS NMOLLi BUPa3Kku, @ OAMH 3i 3py4HUX
MeToZiB il BU3HaYeHHs — nporpama imitoMeasure gns
onepawinHoi cuctemn Android, OCKinbKu nikap Manxe
3aBXaM Mae Nif pykor MobinbHuiA TenedoH, a nporpama
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aBTOMaTM4HO 06PaxOoBye NMOLLY BMpa3ku Ta 30epirae AaHi
B 6asi nauieHTiB.

Y HalwoMy JocnimKeHHi NokasaHo, Lo nrowa giabe-
TUYHOI BMPA3KW Npu A0LATKOBOMY BrMMBI NONSPU3YHOHMM
CBIT/IOM i 3aCTOCYBaHHi KiHE3i0TepaneBTUYHMX BNpaB 3a Me-
Toaukoro Buerger—Allen ameHLuyBanack Ha 3—4 % Ha o0y,
a B pasi CTaHAAPTHOrO NikyBaHHs — nuwwe Ha 1 %. Y rpyni 3
[00aBaHHAM CBITI0TEpanii Ta KiHesioTepanii cnocTtepiranu
iHTEHCMBHWI TEMN 3aroeHHs TPOIYHOI BUPA3KK, NOBHE 3a-
roeHHs Bupaskm Busisunn y 50,00 % navieHTiB, 3MeHLIEHHS
ii nnowwi >60 % —y 38,89 %. Y 6inbLuoCTi naLlieHTiB 0CHOBHOT
rpynv (64,71 %) BM3HAYMNM 3MEHLUEHHS MOLLi BUPA3KM
<35 %; ue nigTBEPMKYE BNIMB NONSPU3YHOHOrO CBITNa Ta
KiHesioTepaneBTUYHMX BNpaB 3a MeToaukoto Buerger—Allen
Ha NPOLECY 3arOEHHS.

3rigHo 3 dopmynoto baeca [14], iMOBIpHICTb NOBHOTO
3aroeHHs Bupaskv B [T craHosuTb 0,30, a B O — 0,06.
Tomy € nigcTasy roBopuTh NPO GinbLuy ePeKTUBHICTb fi-
KyBaHHs1 i3 3a5y4eHHAM AOAATKOBUX HEMEONKAMEHTO3HUX
meTogis peabinitauii. BigcyTHiCTb noBHOro 3aroeHHst B O
cranosuna 0,94, a B M1 - 0,70, i ue Takox nigTBepAXYye
€(EeKTUBHICTb 3aCTOCYBaHHS B KOMMIIEKCHOMY MiKyBaHHi
cBiTNnoTepanii Ta KiHe3ioTepaneBTUYHNX BrPaB.

He meHLL BaXXnMBMM € OLjHIOBaHHS AKOCTI XuTTS. [ig
yac JOCnimKeHHs 3acTocoByBanu onuTysanbHuk SF-36,
AKUI BU3HaYa€e HM3KY pakTopis: (ianyHe dyHKLIIOHYBaHHS,
6inb, 3aranbHe 300POB's, XUTTEBY aKTUBHICTb, COLlianbHe,
€MOLliliHe Ta NcUXororivyHe (yHKLOHYBaHHS.

3a paHumu haxosoi nitepatypu [15-17], y xBopux
Ha L i3 C[IC cnoctepiratoTb 3HWKEHHS AKOCTi xuTTS. Lie
MiATBEPAKEHO | B AOCAIDKEHHI, WO 3AIACHWNN.

Micns nikyBaHHs napaMeTpy, LLO BU3HAYau 3a OnuTy-
BarnbHUKOM SF-36, amiHnnuce no-pisHomy: B O (Tepanisi 3a
npoToKonoM) focToBipHO (p < 0,05) nokpalumunmcs 4 nokas-
HUKM (hidnyHE (hyHKLOHYBaHHS!, pPONbOBa aKTUBHICTb, Birb
i 3aranbHe 300poB's), a B 1 (i3 npuaHaYeHHsM [OAaTKOBUX
METO/IB CBITNOTEpanii Ta kiHesioTepanii) BUsIBUNM BiporigHe
noninweHHs 3a 7 nokasHukamu. OTxe, NiATBEPOXEHO NO-
3UTUBHUI BNIVB Ha MOKa3HUKW SKOCTi XKUTTS NiKyBanbHOMO
KOMMMEKCY, LLIO AAONOBHEHIA MPU3HAYEHHSIM NOMNSIPU3YH04O-
ro CBiTNa Ta KiHe3ioTepaneBTUYHIX BMPaB.

CaiTrnotepaneBTUYHi NpoLeaypy NONsipU3yroynm CBiT-
oM i KiHesioTepaneBTUYHI BripaBu 3a MeToauKoto Buerger—
Allen gouinbHO BKMtOYaTW B Mporpamy NikyBaHHS XBOPKUX
Ha U i3 COC. Lle cnpusie pocToBipHOMY NigBMLLEHHIO
MOKa3HWKIB SKOCTI XUTTS Ta KpaLLii pereHepaLlii BUpasku.
Taki meToay nikyBaHHsS He MatoTb NOBIYHMX edhekTiB, Ha
BiAMiHY BiJ MeaMKaMEHTO3HUX Npenaparis, € eKOHOMIYHO
LOCTYMHAMM.

BucHOBKHM

1. 3anponoHoBaHe KOMMMEKCHe JiKyBaHHS XBOPWX
Ha LyKpoBWiA aiaber i3 cuHapomom giabeTnyHoi ctonu 3
[0[aBaHHSM CBITIOTEPANEBTUYHIX MPOLIEAYP NONSpU3yHo-
YMM CBITIIOM i KIHE3IOTEPANEBTUYHIX BNPaB 32 METOAMUKOLO
Buerger—Allen BiporiaHo BNnvBae Ha LWBWAKICTb 3MEHLLIEH-
HS NIOLL BUPA3KKM Ta AKICTb XWUTTS NaLEHTIB NOPIBHAHO 3i
CTaHaapTHUM NikyBaHHAM (p < 0,05).

2. AHanis pe3ynbTatiB nikyBaHHs, WO 3AINCHAIN, 3
BUKOpUCTaHHsM dropmynin baeca nokasas 6inbLuy AMoBip-
HICTb 3ar0EHHS BUPa3Kku B pasi JOAATKOBOIO 3aCTOCYBaHHS! B
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nikyBanbHOMY KOMMNEKCI NONSPU3YHOHOro CBITNa Ta KiHe3io-
Tepanii NOPIBHSAHO 3i CTaHAAPTHOK cXxeMoto nikyeaHHi (0,30
npotu 0,06 B ocHOBHiN rpyni). Lie noaaTtkoBo nigTBepmxye
e(EeKTUBHICTb 3anyyeHHs B NikyBanbHUIA KOMNNEKC Ans
MawlieHTiB i3 LlyKpoBUM AiabeToM i CMHOPOMOM AjabeTyHOi
CTOMW METOZIB CBITIOTEPAnii Ta KiHesioTepanii.

3. BuKopuCTaHHS Nonsipuayoyoro CBiTna Ta KiHesio-
TepaneBTUYHUX BnpaB 3a metoaumkow Buerger-Allen y
XBOpUX Ha LiykpoBuiA JiabeT i3 cuHapoMoM AiabeTunyHoi
CTONW CNPMSIE NOKPALLIEHHIO AKOCTI uUTTS. Lie nigTBepmxeHo
[OCTOBIPHOK MO3WTMBHOK AMHAMIKOIO 33 TaKUMW MyHKTa-
MU onuTyBanbHuka SF-36, sk isuyHe dyHKUIOHYBaHHS,
6inb, 3aranbHe 300pOB’'S Ta emMoLiiHe (yHKLIIOHYBaHHS
(p <0,05).

MepcnekTMBM noganbLwmnX AochimKeHb NONAralTb
B OL|iHIOBaHHI 3aCTOCYBaHHS KiHe3i0TepaneBTUYHMX BrpaB
3a mMetoaukoto Buerger—Allen i3 npodinakT4HOW METOH
Ans 3anobiraHHst YTBOPEHHIO BUPa3oK Npu CUHAPOMI Aia-
6eTnyHoi cTonu.
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OuiHI0BaHHs (hakTOpiB XPOHi3aLlil FOCTPYX NONepeKOBO-KPUXKOBKX paavKyronariii € akTyarnbHOW Npobrnemoto Yepes BNvB 3axBo-
PIOBaHHS Ha AKICTb XMUTTS XBOPUX, MOXIMBY BTPATy NpaLe3aaTHOCTI Ta iHBanignaawio.

MeTa po60TH — BUSIBNEHHS (DAKTOPIB XPOHi3aLlii roCTPOi KOMNPECINHOT NONEPEKOBO-KPWKOBOI paaunKynonarTii 3anexHo Bif Bupa-
XXEHOCTI iereHepaTMBHO-ANCTPOIYHMX NopyLLeHb XpebTa Ta NaToMOPONOrivHNX 3ananbHUX 3MiH Y 30Hi AUCKO-PaanKyNspPHOrO
KOHCONIKTY Ha NigcTaBi KOMNMEKCHOTO KMiHIKO-HEBPOMOMYHOMO, HEMPOOPTONEANYHOIO, HEMPOBI3yarni3aLliiHOro, HeMpoisioNorivYHoro
BOCTigXeHb, CTAaTUCTUYHOTO aHanisy.

Martepianu ta metoau. O6cTexunm 100 XBOpuX Ha FOCTpi NONEPEKOBO-KPUKOBI paguKyrnonarii. XBopux no4invmu Ha asi rpynu: 45
nawieHTiB i3 pagukynonarTieto Ha TNi AUCKOreHHOI NaTornorii Ta CTeHO3yBanbHOro npoLecy B XxpebeTHoMy KaHani Ta/abo natepars-
HUX 0TBOpaXx; 55 0cib, y AKX paguKynonaris BUHWKNA Ha TRi naTonorii MixxpebLeBoro ancka Ha piBHi 0QHOro XpebeTHO-pyX0BOrO
cermeHTa. Bcim xBopym 3aificH1nM HeBpoOnoriyHe, HelpoopToneanyHe, HelpodisionoriyHe obcTexeHHs. JocnimkeHHs 3aincHUNM
B 1Ba €TaNM 3anexHo Big CTagji 3ananbHoro npouecy: Ha 3—7 foby Ta Yepes 1 MicsLb Bif NOYATKy 3aXBOPIOBAHHS.

PeaynistaTit. ['pyHTYI04MCh Ha pe3ynTaTax KOMMIEKCHOTO KNIHIYHOTO, HEpoBi3yaniaaLliiiHoro, HeiipodhisionoriuHOro AOCHImKeHS |
CTaTUCTUYHOTO aHani3y AaHmX, BU3Ha4YMUNM akTopw, LLO BNAMBAOTL HA XPOHI3aLlito FOCTPUX KOMMPECIHUX NMONEePEKOBO-KPUMKOBIX
pagukynonarii: Bik (rs = 0,25, p = 0,012), ctatb (rs = 0,25, p = 0,012), BupaxeHictb 6onboBoro cuHapomy 3a BALL (rs = 0,25,
p =0,011), HeliponaTnyHMiA KOMNOHEHT 6ot 3a onuTyBanbHUKoM PainDETECT (rs = 0,74, p < 0,001), 6ioMexaHiyHi nopyLueHHst
xpebTa nig yac Tecty Wobepa (rs =-0,41, p < 0,001), natepocbnexcii (rs = -0,30, p = 0,003), poaruHanHs (rs = 0,28, p = 0,004),
ywikomkeHHs AB-BorokoH (rs = -0,36, p = 0,009), Ad-BonokoH (rs = -0,38, p = 0,006), C-sonokoH (rs =-0,37, p = 0,008), anoauHis
(rs=0,38, p<0,001), rinepanresisi (rs =-0,24, p = 0,014), inaekc M’'s130B0ro cuHapomy (rs = 0,26, p = 0,008), cTeHO3 NONepeKkoBoro
kaHany (rs = 0,42, p < 0,001), cnonaunoaptpos (rs = 0,22, p = 0,028), cnoHgunonictes (rs = 0,20, p = 0,047).

BucHoBKu. Y pe3ynbraTi LOCHimKEHHS BUSBUMM NPOBIAHI (hakTopu, L0 CMIPUYMHSIOTb XPOHIi3aLito FOCTPUX MONepeKoBO-KPIKOBUX
paaukynonariii. HasBHiCTb HEBPONATUYHOMO KOMMOHEHTa 60110 B MeXaHi3Mi BUHUKHEHHS BONbOBOTO CUHAPOMY B rOCTPOMY nepiogi
3aXBOPIOBAHHS Ta 3any4eHHs 40 NaTonoriyHoro npoLiecy C-BOMOKOH Ha MisHiX CTadisiX 3aXBOPIOBAHHS — OfHI 3 BaXNMBWX MapKepis,
LLIO 3yMOBJTHOIOTb NPOSOHraLito 3axBoptoBaHHsl. OLiHIOBaHHS (haKTOopIB, LLIO CMIPUYMHSIIOTL XPOHi3aLito nepebiry B rocTpomy nepiogi,
[acTb 3MOry NpU3HAYMTI KOMNIEKCHY AndbepeHLiiHy Tepanito Ha paHHbOMY eTarni 3aXBOPHOBAHHS.

Factors of lumbosacral radiculopathy chronicity

L. A. Dziak, O. O. Shulha, V. M. Suk

Assessment of chronic factors of acute lumbosacral radiculopathy is an urgent problem due to the disease impact on the quality
of life of patients, possible loss of work capacity and disability.

The aim of the work is to identify chronicity factors of acute compressive lumbosacral radiculopathy depending on the se-
verity of degenerative-dystrophic changes in the spine and pathomorphological changes in the zone of disc-radicular con-
flict based on complex clinical-neurological, neuro-orthopedic, neuroimaging, neurophysiological and statistical methods of
examination.

Materials and methods. 100 patients with acute lumbosacral radiculopathy were examined. The patients were divided into
two groups: 45 patients with radiculopathy and both discogenic pathology and stenotic process in the spinal canal and/or lateral
openings, and 55 patients with radiculopathy developed secondary to a pathology between the vertebral disc at the level of one
vertebromotor segment. All the patients underwent neurological, neuroorthopedic, neurophysiological examinations. The study
was conducted in two stages — 3—7 days and one months after the disease onset.

Results. On the basis of comprehensive clinical, neuroimaging, neurophysiological examinations and statistical processing of
the obtained data, factors affecting the chronicity of acute compressive lumbosacral radiculopathy were identified: age (rs = 0.25,
P =0.012), sex (rs = 0.25, P = 0.012), pain syndrome severity according to the VAS (rs = 0.25, P = 0.011), the presence of a
neuropathic component of pain according to the PainDETECT questionnaire (rs = 0.74, P < 0.001), biomechanical disorders of
the spine during the Schober test (rs = -0.41, P < 0.001), lateroflexion (rs = -0.30, P = 0.003), extension (rs = 0.28, P = 0.004),
damage to AB fibers (rs =-0.36, P = 0.009), Ad-fibers (rs = -0.38, P = 0.006), C-fibers (rs = -0.37, P = 0.008), allodynia (rs = 0.38,
P < 0.001), hyperalgesia (rs = -0.24, P = 0.014), muscular-tonic syndrome index (rs = 0.26, P = 0.008), the presence of lumbar
canal stenosis (rs = 0.42, P < 0.001), spondyloarthrosis (rs = 0.22, P = 0.028), spondylolisthesis (rs = 0.20, P = 0.047).

Conclusions. The conducted study has revealed the main factors contributing to the development of acute lumbosacral radiculo-
pathy chronicity. The presence of a neuropathic component of pain in the mechanism of pain syndrome development in the acute
period of the disease and the involvement of C-fibers in the pathological process in the late stages of the disease are among the
important markers contributing to the disease prolongation. Assessment of the factors that determine the chronicity of the course
in the acute period of the disease allows to prescribe complex differential therapy at the early stage of the disease.
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KomnpeciitHa nonepexoBo-kpuxoBa pagukynonaris (MKP)
— O[VH i3 HANTSHXKYMX BapiaHTIB BepTebporeHHnx 6onLoBrX
CWHOPOMIB, LLIO XapaKTepu3yeTbCst 0COBNNBO IHTEHCUBHUM i
CTikum Bonem, 3a3Buyan CynpOBOAXKYETLCS PiskuM 0bme-
XeHHAM pyxrmBocTi [1,2]. Xoya Ha YyacTKy paavkyrnonarii
npunagae Maixe 5—7 % Bunaakis 60nto B CiHI, CaMe BOHa
€ HaNYacTILLIOK NPUYMHOLO CTINKOI BTPATH NpaLe3aaTHOCTi.
Y 90 % naujenTiB rocTpui Binb y crvHi (BKMKOYaouM BC
BapiaHTV) CaMOCTIHO MUHAE MPOTATOM 6 TWXHIB, ane He
MeHLLe Hix y 30 % oci6 i3 pagukynonarieto binb 36epiraeTb-
cs gosLue, HabyBae XpOoHiYHOrO xapakTepy [3].

BcraHosunu, wo go 80 % ycix BeprebporeHHnX pagmky-
nonariii NonepexkoBOo-KPMKOBOIO PiBHS 3yMOBIEHI ANCKOBOKO
natonorieto [4]. Binomo Takox, Lo y 6aratbox BUnagkax npu
MKP Hemae uiTkoi kopensLii Mix po3MipoM rpuxi Mixxpe-
6LeBOro ancka Ta BUPAXEHICTIO HEBPOMOTYHUX NPOSIBIB.
OnucaHo KniHiYHi BUNaaKu, Konu B naLieHTa 3 HE3HaYHUMK
3MiHamu B MixxpeBLeBOMY ANCKY cnocTepirani BUPaxeHy
HEBPOIOriYHY CUMMTOMATUKY YPaXKEeHHS KOpiHUA [5].

3a pesynbTatamu KniHiko-HempoBi3yanisaLiiHux 3icTaB-
TNeHb, IHTEHCVBHICTb BOMH0 He 3aBXay KOPEHoe 3i CTyneHeM
ypaxeHHs aucka abo MexaHivHow aedopmallieto KopiHUS
[6]. Tomy YTOUHEHHS poni iHLLMX MOXIMBMX MPUYMH, LLIO
BU3HAYaIOTb HE TiMbKWN MEXaHi3MU1 reTeporeHHNX KniHiYH1X
NposiBiB AUCKOTEHHUX pagMKynonartin, ane 1 xapakrep
nepebiry Ta pesynsTaTi 3aXBOPIOBAHHS, € aKTyalbHOK
npobnemoto. Hacamnepes, Le cTocyeTbest fereHepaTyie-
HO-ANCTPOdIYHUX 3MiH XpPeBETHO-PYXOBOrO CermeHTa:
HecTabinbHoCTi B XpebeTHo-pyxoBomy cermenTi (XPC),
CTeHo3iB XpebeTHOro kaHany Ta Mixxpebuesux OTBOpIB,
aHomanii po3suTKy XxpebTa, CoHAMMbO3Y.

ExcnepumeHTanbHi faHi nokasanu: Kro4oBy porb Y
BWHUKHEHHI KOpiHLieBOro 60mio BigirparoTh 3ananbHi 3miHu
B KOMMPECOBaHOMY KOpiHLUi, O NOB'AA3aHi 3 BUAINEHHAM
npo3ananbHuX (akTopiB, SKi MOXyTb NPOAYKYBATUCS Ki-
TUHaMKW JuCKa Ta BNNWBATU Ha KOPIHELb, KOMU € LiNbHWRA
KOHTaKT MiX HUM i pe4oBuHOI0 Aucka [7,8]. Y pesynbrari
HEPBOBI BOMOKHA KOPIHL{iB MOXYTb CTaBaT CEHCMOINi3o-
BaHUMW [0 TUCKY Ta BM3HAYaTW O0COBMMBOCTI KMiHIYHMX
MposiBiB MONEPEKOBO-KPUXOBUX pajukynonarin. YTim,
BMIMB CTafiNHOCTI 3ananbHOro0 NpoLecy BUSBMSETHCA
Pi3HUMM NMaTOMOPCONOTNYHUMU XapaKTEPUCTUKAMU B 30Hi
[AMCKO-PaANKYNSPHOrO KOHANIKTY Mif Yac 3aXBOPHOBAHHS,
notpebye YTOUHEHHS, OCKinbk1 Moxe HabysaTu nporpagi-
€HTHOTO XapakTepy 3i 3MiHaMM KIiHIYHKX NPOsIBIB, 0COOINBO
60rbOBOrO CUHAPOMY.

Bigomo, o natodisionoriyHow OCHOBOW 60Mt0 mpu
KOMMPpECii KOPIHLEBOTO HepBa € MOPYLUEHHS MeXaHi3MiB
reHepaLlii Ta NpoBeAeHHs HOLMLIENTUBHOIO CUrHany Ta npo-
LIeCy KOHTPOHO 32 30yHKEHHAM HOLMLIENTUBHUX HEMPOHIB
y CTpYKTypax CrnuHHOro Mosky. MocuneHa imnynbcadis 3
nepudepii Ae3opraHiaye poboTy LieHTparnbHUX CTPYKTYP, LLO
cTocytoTbes o 6onboBOT YyTNMBOCTI. Taka peopraHisaLlis
MPW3BOANTb 10 BUHUKHEHHS HEAPONATUYHOTO KOMMOHEHTa
6orio Ta xpoHisauii npouecy [9].

HesBaxatoun Ha Te, WO NaToqidionorivyHi MexaHiamm
¢hopmyBaHHs 60MbOBOTO CUHAPOMY B NALIIEHTIB i3 KOMMpe-
CiH1MM NONEPEKOBO-KPYXKOBMMI PaaMKynonaTisMu Bigomi,
OKpeMi NuTaHHs NoTpebytoTb yTouHeHHs. Mepepyciv Le
CTOCYETbCS CTPOKIB BUHUKHEHHS! HEAPONATUYHOMO KOMMO-
HeHTa Ha eTanax kniiyHoro nepebiry roctpux MKP. KniHiyHo
CKIagHO PO3MEXYBaTH N OLHUTW TOYHE CMIBBIOHOLIEHHS
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OpwuriHaAbHI AOCAIAXKEHHS

HOLMLIENTUBHOIO Ta HEMPONATUYHOTO KOMMOHEHTIB Npu
rOCTPOMY paauKyronaTMyHoMy cuHapomi. [loBeaeHo, Lo
BMPaXeHICTb KIiHIYHMX NposiBiB 60M1b0BOTO CUHAPOMY MpK
pagvkynonatii 3anexuTb Big TUMNY HEPBOBUX BOIIOKOH,
HanbiNbLL 3army4eHmnX y NaTomnoriYHW NPOLIEC Y KOHKPETHOMO
nauiexta [10].

Y nocTynHux haxoBux HKepenax BUSIBUNK HEBEMUKY
KinbKiCTb AOCTIMKEHD, € BUBYANMW (PYHKLIOHANBHWIA CTaH
ceHcopHux BorokoH npu MKP. He oujHtoBanu ocobnmeocTi
3anyyeHHs 40 NaTonoriyHoro npouecy MieniHi3oBaHMX i
HeMieniHi30BaHMX BOTOKOH 3aMneXxHo Big cTagii nepebiry 3a-
nanbHOro NpoLiecy B 30Hi ANCKO-PaaMKyNSPHOTO KOHCOMIKTY.
Xoua Bigomo, Lo 0COBNMBOCTI ypaXeHHs! HOLMLENTUBHUX
BOJTOKOH BM3Ha4aK0Tb He TirnbKu NaTogisionorivyHi MexaHismm
thopmyBaHHst 60MLOBOrO CUHAPOMY Ta MOTO KMiHiYHI xa-
pakTepucTuKL, ane i Tpusanictb nepebiry 3axBoptoBaHHs
[11]. [loBoni cknagHWM i fyKe OUCKYCIHUM € NUTaHHS Npo
nporHo3 nepebiry roctpux MKP, wo 3ymoBneHi aereHepa-
TUBHO-ANCTPOIYHMK 3MiHaMK XpebTa. ToMy BUBYEHHS
BNMBY NaToreHeTUYHUX (PaKTOpIB, LLO 3yMOBMIOIOTL pe-
3ynbTar XxBopobu, € akTyarnbHUM.

MeTa po6oTtu

BusiBneHHs dhakTopiB XpoHidaLii rocTpoi KOMNpeCiiHoi
MONEPEKOBO-KPWXKOBOI paauKynonarii 3anexHo Bif Bu-
PaXXeHOCTi fereHepaTUBHO-AUCTPOGIYHNX NOPYLIEHD
xpebTa Ta NnaToMopdHonoriYHNX 3anasnbHUX 3MiH Yy 30Hi
ANCKO-paUKyNAPHOTO KOHAMIKTY Ha nigcTasi KOMMNek-
CHOrO KniHikO-HEBPOMOriYHOro, HEpPOOPTONEeaNYHOrO,
HeipoBi3yani3auifnHoro, Hepogi3ionoriyHOro AOCHmKEHD,
CTaTUCTUYHOIO aHanisy.

Marepianu i MeToAU AOCAIAKEHHSA

Marepianum ans LOCRimMKEHHS — pe3ynsTaTii KOMMNIEKCHOTo
KNiHIYHOTO, HEBPOIIONYHOrO, HEMPOOPTONEANYHOIO, HEel-
pOBi3yaniaLiiiHoro Ta HEMPOMETPUYHOTO OBCTEXEHHS
100 nauieHTiB i3 rocTpUMKU KOMNPECIAHUMM NONEPEKO-
BO-KkpykoBuMY pagukynonatismu (TKMKP), wo symosneHi
[ereHepaTMBHO-AMCTPOGIYHAMI 3MiHaMK XpebTa.

HelipogisyaniaaLiiHe oLiHIOBaHHS ypaxeHoro xpebeT-
HO-PYXOBOTO CErMEHTa 3iCHUMW 33 LOMOMOTOK CMOHAM-
norpadii, a TaKoX Ha PEHTTEHIBCbKOMY KOMM OTEPHOMY
Tomorpadi Toshiba (120 kV, 206 mAs, 0.75-1.00 s) nowa-
PpOBO 260 B cnipanbHOMY pexuMi; pesynsTaTii yTOYHEHO 3a
ponowmoroto MPT Phillips (Ingenia, 1,5T).

3anexHo Bif BUPaXeHOCTi BepTeBpOreHHNX nopyLUeHb
obcTexeHnx noginumu Ha ABi KNiHiYHi rpynu. B ocHOBHY
rpyny 3anyuunu 45 ocib, y sikux roctpa komnpeciiHa
NONepeKoBO-KPUKOBA PaAMKynonaTis CrpuyuMHeHa auc-
KOrEHHOI0 MaTomnorieto, WO NOEAHaHa 3i CTEHO3YBaNbHUMM
npoLiecamu B xpebeTHOMY kaHani Ta nateparnbHuX OTBOpPaXx.
lpyna nopiBHsHHSA — 55 oci6, y akux MKIMKP BuHukna Ha
Tni naronorii Mixxpebuesoro ancka. OBCTEXEHHS XBOPUX
30iNCHUNM B ABa eTanu BignoBigHO [0 CTafi 3ananeHHs
B 30Hi AMCKO-PaAVKYNSAPHOTO KOHANIKTY: Ha 3—7 Boby Ha
CTapiji ekcynaTMBHOTO 3ananeHHs Ta yepes 1 micaupb Ha
cTagii nponidhepaTBHOro NpoLecy.

Mg yac obcTexeHHs xBopux ocobnusy yBsary npu-
[insnu BiKy Ta pisHWLi 3a cTaTTio. [Ans ob’exTuBisaLii Ta
YTOUHEHHS NaToi3ionoriyHMX MexaHisMiB hopMyBaHHS
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Ta6nuus 1. KinbkicHa i sikicHa xapaKkTepucTka CTEHOTUYHKX 3MiH Y NONepeKoBo-
KpwkoBoMYy Biaaini xpebTa 3a faHUMK KoM'toTepHOi ToMorpaddii B naLjieHTiB

OCHOBHOI rpynu

Tun cTeHo3yBanbHOro ypaxeHHs AGC. KinbKicTb (n = 45) %

LieHTpanbHui:
— abcontoTHui
— BiIHOCHWIA
NatepanbHuit:
— abcontoTHui
— BiAHOCHMI
KombiHoBaHwmii:
— abcontoTHui
— BigHOCHMI

8 178
17 378
1 22
1 2,2
5 11
13 289

60nb0BOro CHAPOMY BuKopucTanu wkany BALL ta onuty-
BanbHUK PainDETECT.

MpoTtsirom BepTEOPOHEBPONONiIYHOTO 0OCTEXEHHS
OLiHIOBaNM NMOKa3HUKK, LLO XapaKTepuaytoTb CTaTUKO-au-
HaMiyHi nopyLeHHs XpebTa (MaHyansHuin ornsg xpebra,
HasBHICTb aHTanNrivyHOi NocTaBu, CTaH (i3ionNoriYHNX
BUMMHIB); 06CAr pyXiB y MONEpPEKOBO-KPUXKOBOMY BiaAini
xpebta (Tect Lobepa). [Ina BU3HAYEHHS BUPaXEHOCTI
M’SI30BO-TOHIYHOTO Hanpy>XeHHs 3acTocyBamny iHAEKC M's-
30Boro cuHgpomy (IMC).

[Onsa giarHocTukn ceHcopHux po3nagis npu MKMNKP
BMBYMINM (DyHKLOHAmNBHWIA CTaH HoLMpeLenTopiB (MieniHi-
30BaHWX BOMOKOH Tuny AR Ta Ad, a Takox HeMIENiHI30BaHMX
BOMOKOH C-TUMy) LUNSXOM KiNbKICHOTO CEHCOPHOIO TECTy-
BaHHs (HelpomeTpist) Ha anapati Neurometer NS3000®
(CLUA) Ha eTanax gocnigeHHs.

JlikyBaHHS 3AIMCHUNK 3rigHO 3 EBPONENCHLKAMM i ame-
pUKaHCbKUMK pekomeHaauisamm [12], BoHo nepeabavano
NPU3HaYeHHs HeCTEPOIgHMX NpOTM3ananbHUX 3acobis,
aHTVKOHBYIbCAHTIB, aHTUAENPECAHTIB, aHaNTETUKIB.

[ns cTaTucTMyHOro onpawtoBaHHs Matepianis focni-
[PKEHHS 3aCTOCYBanM METOAM OMMCOBOI Ta aHaniTUYHOI Gio-
CTaTUCTUKK, 30KpeMa 3AINCHUM NepeBipKy HOPManbHOCTI
po3noginy KinbKiCHUX 03HaK 3a Kputepiem LLanipo-Binka
(SW-W); ouiHtoBaHHS SOCTOBIPHOCTI pisHMLi cepeaHix ans
KiNbKiCHWUX O3HaK i3 pO3Moginom, WO Bigpi3HABCA Bif HOp-
MarbHoro, 3a kputepieM ManHa—BiTHi (U) ons HesB a3aHnx
BMBIpoK, 3a kpuTepiem Binkokcona (W) — ans noB’s3aHmx
BWGIPOK; KOpensALiHWA aHani3 i3 po3paxyHKoM KoediLlieHTiB
paHroBoi kopenauii Cnipmena (rs). BennunHu HaBepeHi
AK cepenHe apudmeTniHe 3HadveHHs (M) Ta ctaHpapTHe
BigxuneHHs (SD) Ans KiNbKiCHUX 03HaK 3 HOPMasbHUM PO3-
noginom. KoediuieHT kopensuii B gianasoHi 0,7 <|rs| < 1,0
BKa3yBaB Ha CUINbHUI KopensauiiHuin 38'a30k; 0,3 < |rs|<
0,7 — 38’30k cepepHin cunu; 0,0 < |rs|< 0,3 — cniabkuii kope-
NALIAHNIA 3B’A30K. KpUTUYHE 3HaYeHHS PiBHS CTAaTUCTUYHOI
3HauyLLOCTI NPy NepeBipLli HyNbOBKX rinoTes — Ha pisHi 0,05
(5 %). CTaTMCTMYHO pesynbTaTi OnpaLoBany 3a 4onoMo-
roto Microsoft Excel Ta nporpamHoro npoaykTy Statistica 6.1
(StatSoftInc., cepiitHuii Ne AGAR909E415822FA).

Pe3yabtati

MMig yac aHanisy pesynbTaTiB OLiHIOBaHHS YacToTH ypa-
XEHHS! Ta CTPYKTYPHUX XapaKTepUCTHK XpeEBETHO-PYXOBUX
CerMeHTiB 3a AaHUMK KOMM'loTepHOI ToMorpadii (puc. 1)
BCTAHOBWIMX, LU0 B HinbLLIOCTI XBOPUX OCHOBHOI rpyni Ao-
MiHyBano ypaxeHHs xpebeTHo-pyxoBoro cermeHTa (XPC)
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piBHs L4-L5 i3 komnpecieto L5 KopiHugs, @ B KOHTPONbHIN
rpyni — L5-S1 i3 komnpecieto S1 kopiHus.

OUiHIOKYM KiNbKICHI Ta SIKICHI XapaKTepUCTWKK cTe-
HOTMYHMX 3MIH Y MOMEPEKOBO-KPYXKOBOMY BiaZini xpebTa
XBOPWX OCHOBHOI rpyniut (mabii. 1), BUSIBUNM nepeBaxaHHs!
LieHTpanbHoro cTeHosy xpebTosoro kaHany (55,6 % Bunaa-
kiB), y 37,8 % fgiarHoCTyBanu BigHOCHMIA cTeHo3, ¥ 17,8 %
BUMaKiB —abcontoTHUIA. KoMGIHOBaHWI CTEHO3 BU3HAYMMN B
40,0 %, i3onboBaHuI natepanbHuiA cTeHo3 — 4,4 % Bunagkis.

IMig Yac BU3Ha4eHHs CTpyKTYpHX 3MiH XPC 3a faHumm
cnoHaunorpadii BCTaHOBMIN: B OCHOBHIl rpyni nepesaxa-
nn xBopi 3i cnoHaunoapTpo3om (88,9 %), cnoHaNNLO30M
(86,6 %), ypomxeHnMy aHomanismu possutky (48,8 %)
(puc. 2).

Posnogin xBopux 3a cTaTTiO Ta BiKOM 34iNCHUNM 3a
kputepiamn BOO3. Y kniHiYHMX rpynax BU3Haumnv nepe-
BaXaHHs xiHok (53,3 % B ocHoBHil i 56,3 % y rpyni nopis-
HSIHHS1). BCTaHOBUNW, WO 3BiNbLUEHHS BIKOBUX MOKA3HWKIB
acoujitoBanocs 3 6inbLl BUPXKEHUMM 3MIHAMW CTPYKTYp-
HO-(hyHKLioHanbHWX xapaktepuctuk XPC. Tak, B OCHOBHIl
rpyni 3 KOMGIHOBaHUM YPaXXEHHAM [ereHepaTMBHIX 3MiH
y NONepeKoBO-KPWKOBOMY Biaaini xpebra npesantoBanu
XBOpi BikoMm 6075 pokis (33,4 %), y rpyni NOPIBHAHHA —
44-60 pokiB (69,1 %). Lle 3biraeTbcs 3 pesynbratamu iHLLMX
focnimkeHb [13,14].

Mig yac ouiHIBaHHSA IHTEHCUBHOCTI oMo 3a gono-
MOrOH0 BisyarnbHo-aHanorosoi wkanu (BALL) (mab6n. 2)
BUSIBUIW, LLIO B KIIHIYHWUX rpynax € reTeporeHHiCTb KiHiy-
HWX NPOsIBIB BONBLOBOTO CUHAPOMY 3aNEXHO Bif CTYMeEHs
BUPaXeHOCTi AereHepaTBHO-ANCTPOdIYHMX 3MiH XpebTa
Ta cTagii 3ananbHOro NPoLEeCy B 30Hi AUCKO-PaaUKYNspHOro
KOHEDMIKTY.

BviB4at0um KinbKicHi xapakTepucTuki 600 B KIiHIYHMX
rpynax Ha eTanax [OCTiIKEHHS, BCTAHOBWMN: B TrOCTPIN
CcTagiji ekcyaaTmBHOro npotecy 60nb0BMIi CUHAPOM AiarHo-
CTyBanu B ycix 06CTeXeHuX, ane Yepes Micaub (Ha cTagii
nponicepaTBHOO 3ananeHHs) Li NOKa3HUKK B KNiHIYHUX
rpynax BiporigHo BigpisHsnucs (p < 0,05). Tak, y xsopux
OCHOBHOI rpynu 6inb He B13Haumnm B 55,5 % Bunagkis, a B
rpyni NopiBHAHHA — Y 67,3 %. BonboBWin cMHAPOM Y NaLlieH-
TiB OCHOBHOI rpynu 36epirascsi y 44,5 % Bunapkis, a B rpyni
NopiBHsAHHS — Y 34,6 %. Y KNiHIYHWX rpynax BU3HaYMnM pisHi
SKICHI xapakTepucTuku 6onto Ha eTanax nepebiry 3axBopto-
BaHHS.. binbLL BUpa3H1m 6onboBwMiA CUHAPOM OYB Y XBOPKX
OCHOBHOI rpynu, Ae nepeBaxanit 06CTEXeHi 3 HeCTEPNHUM
(46,7 %) i cunbHum (31,1 %) Gonem. Y rpyni NOpIBHAHHSA
nepeBaxanu NauieHTy i3 cunbHum (45,5 %) i noMipHUM
(34,5 %) Bonem, HecTepnHWiA Binb AiarHOCTYBanM TifbKM
y 18,1 % BunapkiB. Taky camy TeHOeHLto cnocTepiranu
yepe3 MicsLb nepebiry 3axBoproBaHHSA. Tak, B OCHOBHIi
rpyni B mauieHTiB, y sikux 30epiraBcst 60NbOBUI CUHAPOM,
[OMiHyBaB NOMIpHUNA (22,2 %) | cunbHWi Binb (15,6 %), a
B rpyni NopiBHAHHA — cnabkui (18,2 %) i nomiprmi (9,1 %).

AHaria noKasHuKiB, LLIO ofiepXank 3a onuTyBasnbHUKOM
PainDETECT, Takox BWUSIBUB reTepOreHHiCTb napame-
TPIB, LU0 XapaKTepu3yloTb HEMpONaTUYHUIA KOMMOHEHT Y
¢hopmyBaHHi 6OMBLOBOTO CUHAPOMY 3aNEXHO Bif CTYNEHs
BUPaXEHOCTI ereHepaTyBHO-AUCTPOiYHMX 3MiH xpebTa
Ta 3ananbHoro npouecy B 30Hi AUCKO-pPaaWKynsipHOrO
KOHdpnikTy (mabn. 3).

3rigHo 3 pesynbratamu, L0 OTPUMani 3a ONUTyBasb-
Hukom PainDETECT, yxe Ha nepLuomMy etani JOCTIMKEHHS
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OpwuriHaAbHI AOCAIAXKEHHS

1 Puc. 1. YacTota ypaxeHb
XpeBeTHO-PyX0BOrO
0,0 CermeHTa B MornepekoBo-
B [pyna nopiBHsHHS* KpWKOBOMY BinAini xpebta y
4 . KNiHIYHUX rpynax 3a JaHnmm
OcHoBHa rpyna KOMM'1oTepHOT ToMorpadii.

L2-13

L3-L4 - 36 *:p < 0,05, BiporigHa piaHuLs
6,7 Mi).K PiBHeM YPaXKEHHS Y XBOPUX
KNiHIYHMX rpyn.

36,
Loss R,

XpebeTHO-pyx0oBWiA CErMEHT

55,6
L5-S1

35,6
0 10 20 30 40 50 60 70
KinbkicTb xBopux, %
2 Puc. 2. Kinbkichi Ta sikicHi
100 XapaKTepUCTVIKY 3MiH XpeGeTHo-
88y9 86 6 PYXOBOro CermeHTa 3a gaHumu
90 ’ m [pyna nopiBHsiHHS* cnoxgunorpadii B KNiHIYHNX
rpynax.

80 OcHoBHa rpyna*

70 *:p < 0,01, BiporigHa pisHuus
x MiX KRiHIYHUMM rpynamu.
g 60
2
2 50
Q
E 40 37,7
¥ 29,1 27,3

30 222 218

20

10,9 11 73
| ] |
0
CnoHannoapTpo3 CnoHannsLo3 Cnoxaunonictes Anomanii Spina bifida
Tponismy posterior

Tabnuugs 2. KinbkicHi Ta sikicHi xapakTepucTukv 60nb0BOro cuHapomy 3a Lukanoto BALL y kniHiYHMX rpynax Ha etanax [OCHimKeHHs!

CrtyniHb ETanu gocnigxeHHs
iHTeHcUBHOCTI Gonto

letan Il eTan
OcHoBHa rpyna* Ipyna nopiBHAHHA* OcHoBHa rpyna** I'pyna nopiBHAHHA**
AGc. KinbKicTb AGc. KinbKicTb AGc. KinbKicTb AGc. KinbkicTb | %

Hemae - 25 55,5 37 67,3
Cnabkuit - - 1 1,8 6] 6,7 10 18,2
TMoMipHmit 10 22,2 19 345 10 222 5 91
CuribHui 14 311 25 455 7 15,6 3 55
HecrepnHuit 21 46,7 10 18,1 - - - -

*:p < 0,05, BigMiHHOCTI Ha eTanax JOCHimKeHHst AOCTOBIpHI; **: p < 0,05, BigMIHHOCTI Ha eTanax LOCNiKEeHHS BiporiaHi.

Tabnuus 3. XapaktepucTuka Ta NOLUMPEHICTb NOKa3HUKIB 3a onuTyBansHUkoM PainDETECT y kniHiYHMX rpynax Ha eTanax AOCTiIKEHHs!

XapakTepucT1Ka NOKa3HUKIB ETanu gocnigxeHHs

letan Il eTan
OcHoBHa rpyna* Ipyna nopiBHAHHA* OcHoBHa rpyna** NOPIiBHAHHA™*
% % [n=20 _[% n=18 __[% |
HeliponaTuyHuii KOMMOHEHT MaroiMOBIPHUIA 1 2,2 2 3,6 5 25 8 444
HeBuaHaueruit pesynsrar 8 17,8 8 14,5 - - - =
HeliponaTuyHuii KOMMOHEHT 36 80 45 81,1 15 75 10 55,6

*:p > 0,05, [OCTOBIPHI BIAMIHHOCTI MiX rpynamu He BusiBUnm; **: p < 0,05, BIAMIHHOCTI Bif, KOHTPOMBHOI rPyNK JOCTOBIPHI.
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Puc. 3. ®akTopw, WO BNNMBAOTb Ha XPOHI3aL|ito rOCTPUX NONEePEeKOBO-KPYKOBIX paamKynonarii
3a pesyrnbTatam1 paHroBOro KOPENALHOro aHaniay.

1: cTatb; 2: Bik; 3: BUpaxeHicTb 6onto 3a BALL; 4: HasBHICTb HeliponaTU4HOro KOMMOHeHTa Gonto
(PainDETECT); 5: BMpaxeHicTb M'si30B0-ToHiYHOro cuHapoMy (IMC); 6: nopyLLEHHS PO3riHaHHS;
7: nopyLeHHs Haxuny ynepep (TecT LLlo6epa); 8: nopyLueHHs natepodnekcii; 9: rinepanresis; 10:
cnoHaunoaptpos; 11: cTeHos; 12: cnoHaunonicTes; 13: xapakTep KOMMMEKCHOTO 3any4eHHs Ao
NaTonoriYHoro NPoLEeCy HOLMLENTUBHNX BOMTOKOH 3a AaHUMM HeripoMeTpii (AB-, AS- Ta C-BOMOKOH).

BUSIBUIK HEPONATUYHUIA KOMMOHEHT B 06CTEXeHMX 000X
kniHiyHmx rpyn (80,0 % B ocHoBHil, 81,1 % —y rpyni no-
piBHAHHA). [Mig yac ouiHIOBaHHS KIIHIYHUX XapakTepUCTUK
HeWponaTM4HOro KOMMOHEHTA GOIio B OCHOBHIW rpyni BCTa-
HOBWNW NepeBaxaHHs rinepanresii (44,4 %) Ta rinepectesii
(35,5 %), a B rpyni NOpiBHSIHHA — NpeBantoBaHHs noniecTesii
(45,5 %) Ta rinepanresii (31,1 %).

Ha gpyromy etani focnifpkeHHs y XBopux i3 6onso-
BMM CMHOPOMOM HEMpOnaTWyHUA KOMMOHEHT, 3rigHO 3
pesynsTaTamit OLHIOBaHHS NapameTpiB 3a ONUTYBasbHM-
kom PainDETECT, B ocHoBHil rpyni Bu3Haumnm y 75,0 %
BWNAJKiB, Y rpyni NOPIBHAHHSA — 55,6 %.

3ayBaxunu, Lo ManoiMoBIPHWN HENPONaTUYHWIA KOM-
MOHEHT B OCHOBHiIW rpyni nputamanHuii 25,0 % Bunapkis,
y rpyni nNopiBHsHHSA — 44,4 %. Brim, nig Yac oujHi0BaHHS
KIiHIYHUX XapaKTepUCTUK CEHCOPHIX NOPYLLEHb BU3HAYMMM
CYMMNTOMM, LU0 XapaKTepuayBasnu HEBPONATUYHUIA Binb.
Tak, y 46,7 % nauieHTiB giarHocTyBanu nomiecresito, y
26,7 % — rinepanresito.

OuiHtoBaHHs! (hyHKLIOHaIIbHOTO CTaHY HEMPOCEHCOPHMX
adepeHTiB 3a AaHUMU HEMPOMETPIT 4ano 3MOry BU3HAUUTK
0Cco6rnmMBOCTI 3amy4eHHs A0 NaTONOriYHOro MPOLIECY HOLW-
LIeNTMBHIX BOINOKOH (MIiEMIHI30BaHMX | HEMIENIHI30BaHMX),
wo 6epyTb y4acTb y opmMyBaHHi 60rb0BOTO CUHAPOMY,
3YMOBIIIOKOTb MOrO KIiHIYHI XapaKTepUCTUKK Ta TpMBanicTb
nepebiry.

Tak, Ha | eTani gocnigpxeHHs y xBopux 060x rpyn
BCTaHOBUMM Binblue 3amny4YeHHs MiENiHi30BaHNX BOMOKOH
AB ta Ad-Tuny. BusHaumnu, wo Ha | etani gocnimKkeHHs
npv ctumynsuii AB- Ta AG-BOMOKOH YyTIMBI MOPYLUEHHS B
OCHOBHIl rpyni Manu rinepecteTuyHuin xapaktep (3,0 £ 1,5
6ana), a Bignosiab Npu nogpasHeHHi C-BONOKOH MiHiManbHa
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(14,8 £ 2,1 6ana B Yonogikis, 14,2 + 2,1 6ana B XiHOK);
Lie CBiAYMIIO NPO MOBISIbHILLE 3aMy4YeHHS LiMX BOIOKOH A0
natonoriyHoro npouecy. Ha Il etani gocnimkeHHa Ha Tni
MiABULLIEHHS NMOKa3HWKiB MOPOroBoi CTUMynALi (AB-BONokHa
-7,9+2,6 6ana ta Ad-tuny — 7,9 + 2,5 6ana) BCTaHOBUMM
6inbLU BMpaXeHe MiABULLEHHS MOKa3HWKIB, LIO XapakTe-
puayBanu 3any4eHictb C-BorokoH (16,5 + 1,2 6ana) He
TiMbKW y XBOPWX i3 IBHUM HeviponaTiHum Bonem (33,3 %
BUNaakie), ane i 3 HeBuaHayeHnm pesynsratom (51,1 %).

Y rpyni nopiBHAHHS CNoCTepiranu Taky camy CnpsiMoBa-
HICTb (PYHKLOHANbHUX NOPYLLEHb CEHCOPHUX BOMOKOH. Ha
| eTani 3any4yeHHs AB- Ta Ad-achepeHTiB TakoxX Bignosigano
rinepecTeTUYHii CNpsiIMOBaHOCTI NokasHwkiB (4,3 + 1,1 6ana)
Ta MiHiManbHin signosigi Big C-onokoH (13,9 + 1,0 6ana).
Yepes 1 MicsiLb NOKa3HWKM 3aryyYeHHs! HEPBOBUX BOMOKOH
AB- Ta Ad-tuny ctaHoBunn 7,9 + 1,211 9,5 + 2,8 6ana Bia-
nosigHo, C-BonokoH — 15,8 + 2,3 6ana.

Mig Yac oMHaMivHOro HelpoopToneanyHoro obeTe-
KEHHS XBOPWX Y KMiHIYHUX rpynax BCTaHOBMAMW: 60nboBuiA
CUHAPOM CYNpPOBOAXYBABCSH BUHWKHEHHAM HE TiMNbKK
M’SI30BO-TOHIYHWX MOPYLUEHb, ane i CTaTUKO-AUHaMIYHOI
yHkuii xpebTa.

BusHauunu, wo BupaxeHicTb 60NbO0BOr0 CUHAPOMY
acoujloBanacs 3 BULLMM CTyNEHEM PO3BUTKY M'S30BO-TO-
HIYHOrO CMHAPOMY Ta 3HA4YHUMM NOPYLLEHHSIMW BioMexaHiku
xpebTa. Tak, IMC y xBopux | KniHIYHOT rpymv 3 HECTEPNHUM i
cunbHUM 6onem (77,6 %) ctaHoBuB 2,7 + 1,2 6ana, Lo Big-
noeigano supaxeHomy cTyneHto IMC; y XxBopux i3 noMipHUM
6onem piarHocTyBanu M'si30BO-TOHIYHUIA CUHAPOM cepes-
Hboro cTynens TsxkkocTi (IMC — 9,7 + 0,8 6ana). Taky camy
TeHaeHUito 3a IMC Bu3Haunnm y rpyni nopiBHAHHS: B 0Ci0 i3
HecTepnHuMm i cunbHum 6onem IMC signosigas Tskkomy (111)
CTYMEHI0 M'30BO-TOHIYHMX nopyLueHsb (12,3 + 1,8 6ana).

Ha Il eTani gocnimkeHHs B NawieHTiB OCHOBHOI rpynm
i3 6ONbOBMM CUHAPOMOM, Lo 36epiraBcs, cunbHWiA Ginb
cynpoBomxyBaecst IMC cepeHbOro CTyneHsi TSHKKOCTI
(9,7 £ 0,9 6ana). Y xBopux i3 nomipHum 6onem IMC cra-
HoBwB 7,8 + 1,1 6ana, Lo BignoBigae Il cTyneHto TAXKOCTI.
Jlerkwid cTyniHb IMC Bu3HauMnu B mauieHTiB 3i cnabkum
60onboBUM cuHapomom (4,2 + 0,5 6anm). Taky camy cnps-
MOBAHICTb MOKa3HWKIB CIOCTepirany B rpyni NOPIBHAHHSA, Ae
nepeBaxanu obcTexeHi 3i cnabkum Gonem.

Mig yac ouiHoBaHHS GioMexaHiYHWX naTepHiB y
KNiHIYHUX rpynax Ha eTanax AOCMIMKEHHS 3anexHo Bif
CTYNEHs! BUPaXEHOCTi 60MbOBOMO CUHAPOMY BCTAHOBUIM:
HECTEPMNHUIA i cUnbHWIA Binb CynpoBOKYBABCS 3HAYHUMM
MOPYLUEHHAMU CTaTUKO-AUHAMIYHOI (yHKUiT xpebTa. Y
rpynax JOCRigKeHHs NepeBaxani XBopi 3 0OMeXeHHAMM
obcAry pyxis xpebTa npu Haxvni Bnepeg (Tect LLo6epa —
4,2 10,7 cm). Ao 6inb NOMipHUIA, Liel NOKa3HUK CTaHOBMB
3,6+0,9cm.

Ha Il eTani gocnigkeHHs! Li NOKa3HUKX JOCTOBIPHO He
BigpisHanmcs (p > 0,05). O6cesr pyxiB ynepeq y nauieHTis
i3 cunbHUM bonem ctaHoBuB 3,9 + 0,6 cMm, 3i cnabkum —
3,4+0,5cm.

AHanisytoun 0bcsAr posrnHy y XBOpUX KMiHIYHUX rpyn
Ha eTanax [OCTiMKEHHS BUSBUNK GinbLu 3HadyLLi nopy-
LLEHHS!, 30KpeMa B OBCTEXEHMX i3 HECTEPMHWM | CUITBHUM
6onem. Tak, B OCHOBHIl rpyni NOKa3HWKW amnmiTyau W
obcary posruHy craHosunu 11,4 + 2,2° i BiporigHO He
BigpisHAnvcs B rpyni nopisHaHHS (10,8 + 1,3°, p > 0,05).
Y xBopux 3i cnabkum Gonem Len NokasHuK 4OCTOBIPHO
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BigpisHsaBCa (p < 0,05): B ocHoBHiN rpyni — 10,4 + 1,3°% y
rpyni nopiBHAHHA — 14,7 £ 0,5°.

Taki cami 3MiHM NOKa3HWKIB BCTAHOBUMM B KMiHIYHWX
rpynax Ha Il etani gocnimxeHHs. Tak, y XBOPUX i3 CUMbHUM i
MoMipHVM BoMeM NokasHWK aMnIiTyay po3rvHy AOPIBHIOBAB
9,3 £ 0,8°, BiporigHO He BiApI3HSABCA Y KIiHIYHWX rpynax
(p>0,05). B obcrexeHux 3i cnabkum 6onem Lien noKasHuK
craHoBwB 15,3 + 0,8° (p > 0,05). Y xBopwx i3 nerkum cry-
MeHeM BUPaxeHOCTi 60rboBOro CMHAPOMY Li napameTpu
[OCTOBIPHO BIAPI3HANNUCH, CTAHOBWIIM B OCHOBHIN rpyni
13,0 £ 0,3°, y rpyni nopiHsiHHA — 16,0 + 1,3° (p < 0,05).

Y pesynetati AOCnimKeHHs natepodnekcii Ha no-
4aTKOBOMY eTani AOCMiMKEHHS TaKoX BUSIBUNMW 3HaYHe
06MEXEHHSA pyXiB Yy XBOPUX i3 BUPaXKEHUM CTYMEHEM
60MbLOBOrO CMHAPOMY: OCHOBHa rpyna — 12,2 + 2,3°, rpyna
nopiBHsHHSA — 13,2 + 1,8° (p < 0,05). B obcTeXEHNX i3 nerkum
CTyNeHeM BUpaxeHOCTi 60rbOBOro CUHAPOMY Ljj TOKa3HWUKM
BipOriZHO BiapisHsAnMcs, ctaHoBunmn 13,4 +2,1° B OCHOBHIlA,
16,0 £ 2,1° y rpyni NOPIBHSAHHS.

Ha nigcTasi KOMNNEKCHOTO KMiHIYHOTO, HEeypoBiayani-
3aLliiHOro, HEMPOMI3ioNOriYHOro AOCHIMKEHHS Ta AaHMX
PaHroBoro KOpensLiHOro aHanisy BU3Haunnv haktopwm, Lo
cnpuunHsoTb xpoHisauito MKIMKP (puc. 3): Bik (koediLieHT
paHroBoi kopensuji CnipmeHa rs = 0,25, p = 0,012), ctatb
(rs = 0,25, p = 0,012), BupaxeHicTb 60MbLOBOrO CUHAPOMY
3a BAL (rs = 0,25, p = 0,011), HerMponaTU4HNIA KOMMOHEHT
6onto 3a pesynbratamu onuTyBanbHuka PainDETECT
(rs=0,74, p <0,001), nopyLueHHs GiomexaHiYHUX NaTEPHIB
xpebTa 3a Tectom LLobepa (rs = -0,41, p < 0,001), nare-
pocbnexcii (rs = -0,30, p = 0,003), posruHaHHs (rs = 0,28,
p =0,004), ywkomkeHHs Ad-BornokoH (rs = -0,38, p = 0,006),
C-BonokoH (rs =-0,37, p = 0,008), AB-BonokoH (rs = -0,36,
p =0,009), creHo3 xpebeTHoro kaHany (rs = 0,42, p < 0,001),
IMC (rs = 0,26, p = 0,008), cnoHgunoaptpos (rs = 0,22,
p =0,028), cnonaunonictes (rs = 0,20, p = 0,047), anoauHis
(rs = 0,38, p < 0,001), rinepanresis (rs = -0,24, p = 0,014).

YnpogoBx AOCRIZKEHHSA 3OINCHUNM KOMMIIEKCHE au-
HaMiyHe OLIiHIOBaHHSI NATONOriYHMX NPOLECIB, L0 BU3HA-
YatoTb KNiHiYHI NPosiBU Ta nepebir roCTPUX KOMMPECIAHUX
NonepeKoBO-KPUMKOBUX PaaMKynonartiii, Cnpu4nHeHnx
[ereHepaTyBHO-UCTPOMIYHNMN 3MiHaMK xpebTa pidHNX
CTYMNEHIB BUPaXEHOCTi Y NONepeKoBO-KPMXXOBOMY BiAAini
Ha CTagisix naToMopaOnoriYHNX 3MiH Y 30Hi AUCKO-PaamKy-
NIAPHOTO KOHANIKTY. KMiHIYHMIA MOHITOPUHT, Lo Nnepeabayas
BW3HAYEHHS! KiNbKICHWX | IKICHUX XapakTepucTuk 60nb0BOro
CUHOPOMY 3 YTOMHEHHSIM NaTodisionoriyHNX MexaHiamis
1I0ro BUHUKHEHHS 32 AaHUMM KiNTbKICHOTO CEHCOPHOTO TeC-
TyBaHHS, 6iomexaHiuH1X nopyLUeHb, siki copmyBanmcs B
pesyneTaTi AesopraHisauii CTaTMKO-AMHAMIYHOT (yHKLT
nonepeKkoBO-KPVKOBOTO BiAAiny xpebTa, CTyneHs BUupaxe-
HOCTi M’I30BO-TOHIYHOMO CUHAPOMY, 1AB 3MOTY BU3HAYMTM
¢hakTopw, Lo HEraTWBHO BNMBAOTL HA KIiHIYHMIA Nepebir
IKIMKP i Bu3HavatoTb XpoHisaLijto npouecy.

06roBopeHHs

loctpi komnpeciini MKP, Wwo 3ymoBneHi AereHepaTMBHO-AK-
CTPOiYHMMU 3MiHaMK XpebTa, € MPOBIAHUMM Y CTPYKTYPI
3axBOptoBaHb NepudepryHoi HepBoBOi cucTemm. Habysato-
4 XPOHIYHOTO XapakTepy nepebiry, kKoMMpeciiHi nonepeko-
BO-KPWKOBI paauMKynonarii HeraTMBHO BNMBAKOTL Ha SKICTb
XWTTS NavieHTiB, YacTo NpU3BOAATb A0 iHBaniau3auii [15].
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OpwuriHaAbHI AOCAIAXKEHHS

Tomy BaXxn1BKM € OLIiHIOBaHHS (HaKTOPIB, LLO BNNMBaKTb
Ha nepebir 3aXBOpHOBaHHS.

3a3HaunMo, LU0 ony6rikoBaHi LOCTIZKEHHS 3 BUBYEHHS
¢hakTopis, Ski BNNMBaOTL Ha nepebir 3aXBOPOBaHHS, Manu
(hparmeHTapHWiA XapakTep i CTOCYBarnes Tiflbku rOCTPOro
nepiogy 3axBoptoBaHHS 6€3 AMHAMIYHOTO CMOCTEPEXEHHS
3a xBopumH. Tak, 3a pesynsratamu 228 focnimKeHb (3aiic-
HEHi B roCcTPOMY Mepiofi 3aXBOPIOBAHHS), LLIO BKIKOYEHi A0
MeTaaHaniay, nig Yac OLiHBaHHS pakTopiB, SKi MOXYTb
cnpuumnHATY xpoHisauito MKMKP, Bu3Haumnm xiHody cratb,
HasiBHiCTb enizogy MKP B aHamHesi, BupaxeHicTb borio (3a
BALL), TpuBanicts 6onto, BaxKky ¢hisuyHy npavio (nigHiMaH-
HS BXKKVX NpeaMeTiB Ta/abo nepebyBaHHs y BUMYLLEHOMY
nonoxeHHi) [16]. Hesaxatoun Ha Te, Lo Binb BrU3Ha4eHO
K (hakTop XpOHi3aLii, naTocisionoriyHi MexaHismu 1oro
hopmyBaHHS He YTOYHEHO. Taki cami pesyrnsraT ogepxanu
B pe3ynbraTi OLUiHIOBAHHS HEBEMUKOI KiNbKOCTI HayKOBUX
nyOnikaLii, e BMBYanm NopyLUEHHS CEHCOPHNX ad)epeHTiB
y xBopux i3 'KINKP nuwwe B roctpomy nepiogi 3axsoproBaH-
HSl, He 3'ACOBAHO MEXaHi3MM iXHbOI y4acTi B (hOpMyBaHHI
60nb0BOro cMHApoMy [17].

MMig yac Halworo JOCNimKEHHS BCTAHOBWNK, L0 3Ha-
YyLLMM (haKTOPOM XPOHi3aLii 3aXBOPIOBAHHS € HAsBHICTb
60NbOBOrO CMHAPOMY, SIKUIA BKIMKOYAE HeponaTuYHUi
KOMMOHEHT. BiH BUHWKaE BXe Ha nepLuii cTagii 3axBopto-
BaHHS Ta NATBEPLKYE KOHLIEMNLLit0 iereHepaTvBHOI XBopoou
AMCKa, LLO BU3HaYaE hOPMYyBaHHS IPUi AMcKa SK Hacnifaok
MOPONOTiYHMX 3MiH (HiBPO3HOTO KiNbLisi, CyNPOBOMKYETHCA
BUHUKHEHHSIM aCEMTUYHOTO 3anarneHHsl, PO3LUMPEHHSIM HO-
LMLENTNYHOrO Nonst Ta hopMyBaHHAM NEPUEPUYHOI, LiEH-
TparnbHOI CeHCUTU3ALT, L0 € MapKkepamm HEBPONATUYHOIO
6onto. 3anyyeHHst C-BOMOKOH [0 NaTONOr4YHOr0 MexaHiamy
thopmyBaHHa BONbOBOTO CMHAPOMY Ha BinbLu Ni3HLOMY
eTani 3axBOPIOBaHHS CBIAYMNO HE TiMbKN NPO HAsBHICTb
HeiponaTU4HOro KOMMoHeHTa borto, ane i Npo XpoHisauito
npouecy. bonboBWin CMHAPOM i3 HEAPONaTUYHM KOMMOHEH-
TOM BUSIBUNM B 0BCTEXEHMX Ha CTagii nponidepalii B 30Hi
JVMCKO-PaaUKYNSIPHOTO KOHEMIKTY, L0 CBIAYMIO Npo Xpo-
Hi3aLlito NaTonoriYHOro NMPOLIECY, Sika CynpoBOAKyBanacs
CTaTUKO-AVHaMIYHAMM MopYLIEHHSMU yHKLii xpebTa Ta
BUHUKHEHHSIM M’SI30BO-TOHIYHOTO CUHAPOMY.

Y cuctematnyHomy ornsgi [18], wo Bknovas 49 go-
CiKeHb, Ae BuB4anm 150 NOTEHUINHUX (haKTopIB pU3NKY,
BuaHaumm 10 chakTopiB: BiK, CTaTb, 3picT, iHAEKC Macu
Tina, KypiHHs, piBeHb (i3NYHOI akTUBHOCTI, 6inb y cnuHi B
aHamHe3i, 3a0BOINEHICTb PODOTOI0 Ta CTPYKTYPHY Bidyani-
3auit0. Haronocumo, Lo xapaKTepuCTUKY CTPYKTYPHUX 3MiH
y XpebETHO-PYX0BOMY CErMeHTi He YTouHoBanu. Ha aymky
Haratbox aeTopis [18-20], us npobrnema € AUCKYCIAHOL,
notpebye NPOJOBXEHHS! BUBYEHHS, 0COOIMBO KOnW none-
PEKOBUI CTEHO3 MOEAHYETLCA 3 IHIMMM NATONONYHUMM
cybcTpaTtamu, WO MOXYTb KOMMPECYyBaTW KOPiHLEBUNA
Heps. OgHak nig Yac JOCMIMKEHHS Ui (hakTopy BBaXanm
MPUYMHAMU BUHUKHEHHS PaguMKynonartii, He OLiHoBanm
iXHili BNnvB Ha nepebir 3axsoptoBaHHs. B Halomy gocni-
IPKEHHi BCTAHOBMM, LLIO CTYMiHb BUPAXXEHOCTi CTPYKTYPHUX
3MiH y XpebeTHO-pyXOBOMY CErMEHTi BNNMBAE Ha XapakTep
nepebiry 3aXBOPIOBaHHS, BUPaXeHICTb 60MbOBOro CUHAPO-
MY, M’I30BO-TOHIYHUX MOPYLUEHb i CTAaTUKO-QUHAMIYHUX
nopyLueHb. OuiHIOBaHHSA BMMBY 3ananbHOro npolecy,
porb SIKOro B hopMyBaHHi rOCTPHX MOMNEPEKOBO-KPYKOBIX
pagukynonarin goeefeHo [21-24], Ha xapakTep KniHiYHOro
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nepebiry 3axBOptoBaHHsl, LU0 3AIACHWNKW Mg Yac HALLOro
LOCRimKeHHs, MoKasano BiACYTHICTb KOpENsiLlii Mix xapak-
Tepom nepebiry 3axBoptoBaHHs Ta NaToMOPONOriYHAMMU
3MiHamK B 30Hi AMCKO-PaaVKYNSAPHOTO KOHAMIKTY.

AHani3 cykynHoCTi NaTomnoriyH1x npoLecis, LLO BU3HA-
Yanu 3miHu CTPYKTYPHO-(DYHKLOHAINBHWX XapaKTepUCTHK
BiSnNbHOCTI NepudepuyHoi Ta LeHTpanbHOi HepPBOBOI
cuctemu, ki Binbusann ocobnusocTi nepebiry rocTpux
KOMMNPECINHMX pagurKynonarin, Aas 3MOry BU3Ha4WTK dak-
TOPM XpOHi3aLlii npoLiecy.

BucHoBKH

1. TocTpa KoMnpeciiiHa NonepekoBo-KPWKOBa paau-
kynonartis — 6aratodhaktopHa reteporeHHa natonorisi. [i
KMiHiYHWA Nepebir BU3HAYaETLCA CTYNEHEM BUPaXEHOCTI
CTPYKTYPHWX 3MiH XpebeTHO-pyXoBOro cermMeHTa, narodi-
3ionoriyHnmMm Mexaismamu popmyBaHHs GonboBoro Ta
M’SI30BO-TOHIYHOTO CMHPOMIB, @ TaKOX CTaTWKO-AUHaMIY-
HUMW NopyLUEHHaMU XpebTa.

2. Ha nigcTaBi KOMNAEKCHOrO KIiHIYHOro, HEMpOBI3y-
anisauinHoro, HempodisionoriyHoro o6CTexeHb i AaHux
paHroBOro KOPenALiHOMo aHanisy BU3HaYMnW gakTopw,
WO cnpuynHatoTb xpoHisauio MKMKP: ik, ctath, Bupa-
XeHicTb 6onboBoro cuHapoMy 3a BALL, HerponaTnyHuii
KOMMOHeHT 6onto 3a onutyBanbHukom PainDETECT, nopy-
LUEHHs BiomexaHiuHKx naTepHiB xpebTa 3a TecTom LLlobepa,
natepodnekcii, po3rMHaHHs, ywkomkeHHs Ad-, AB- Ta
C-BOnokoH, cTeHo3 xpebetHoro kaHany, IMC, HasiBHIiCTb
JereHepaTuBHIUX 3MiH XpebTa (CnoHAnNoapTpo3, CroHau-
nonictes), YyTNMBi NOPYLUEHHS (anoauHis, rinepanresis).

3. HaimbinbL 3HauyLLmin hakTop XpoHisaLlii 3axeopto-
BaHHS! — HAsiBHICTb HEMPOMAaTU4HOTO KOMMOHEHTa Gorio B
natodisionoriyHnx MexaHiamax opmyBaHHs 60MbLOBOrO
CHApOMY. 3HauyLLMM MapkepoM XpoHisauii rocTpux MKP
€ 3ary4yeHHs [0 NaTonorivHOro NpoLecy Ha nisHii cragii
nepebiry 3axBoptoBaHHsi C-BOMOKOH, LLIO BCTAHOBUIU LLINS-
XOM KiMbKICHOTO CEHCOPHOTO TECTYBaHHS (HEMPOMETPIS).

4. OujH0BaHHs hakTopiB, LLIO B3HAYa0Tb XPOHi3alLyito
nepebiry B rocTpoMy nepiofi 3aXBOPIOBaHHS, Jano 3Mory
NPU3HAYUTI KOMMNEKCHY AncepeHLiinHy Tepanito Ha paH-
HbOMY eTani 3aXBOPOBaHHS.

MepcnekTBM nopanbluMX AOCHigXeHb nonsra-
10Tb Y NPOMOBXEHHi BUBYEHHS (PaKTopiB, SKi BNNWBAKOTb
Ha XpoHi3saLjto nepebiry rocTpux NonepekoBO-KPUKOBUX
pazvKyrnonartii, Wo € aKTyanbHUM B €KOHOMIYHOMY, CO-
uiansHoMy Ta peabiniTauiiHomy acnektax. Mpu paHHix
MeaVKaMEHTO3HMX BNMBaX Ha BU3HaYeHi (hakTopy MOXHa
3MEHLLINTY KiNbKiCTb XBOPUX i3 XPOHi3aLlieto NaTonoriyHoro
MpOLECy, @ OTXe Hajari 3MEHLLMTY KiNbKiCTb OnepaTuBHUX
YTPYYaHb, 3HWKEHHS PiBHS iHBanian3aLii, Wo cnpuyinHeHa
rOCTPUMU KOMMPECIAHMMM MONEPEKOBO-KPUKOBUMM papu-
Kyronatismu.

KoHAIKT iHTepeciB: BiACYTHIN.
Conflicts of interest: authors have no conflict of interest to declare.

Haailaa ao pepakuii / Received: 11.01.2023
Micas poonpauroBaHHs / Revised: 08.02.2023
MpuiHaTo A0 Apyky / Accepted: 14.02.2023

ISSN 2306-4145  http://zmj.zsmu.edu.ua

Biaomocrti npo aBTopiB:

A3aKk A, A., A-p MeA. HayK, Nnpodecop, 3aB. kad. HEPBOBUX XBOPOO
Ta Herpoxipyprii ®MNO, AHINPOBCLKMI AEPXABHUI MEAUYHWN
YHiBEpCUTET, UreH-kopecnoHAeHT HAMH Ykpaitu.

ORCID ID: 0000-0002-2827-3663

LLyabra 0. O., A-p Girocodii, acUCTEHT kad. HePBOBUX XBOPOD
Ta Herpoxipyprii ®MO, AHINPOBCHKUM AEPXABHUIA MEAUYHHI
yHiBepcuTer, YkpaiHa.

ORCID ID: 0000-0002-5776-2351

Cyk B. M., acucTeHT kad. HepBOBHMX XBOPOD Ta Herpoxipypril
®IO, AHINPOBCHKUIA AEPXaBHWIA MEAUYHWUI YHIBEPCUTET,
YkpaiHa.

ORCID ID: 0000-0002-1636-519X

Information about the authors:

Dziak L. A., MD, PhD, DSc, Professor, Head of the Department

of Nervous Diseases and Neurosurgery of Postgraduate Faculty,
Dnipro State Medical University, Corresponding Member of the
National Academy of Medical Sciences of Ukraine.

Shulha 0. 0., MD, PhD, Assistant of the Department of Nervous
Diseases and Neurosurgery of Postgraduate Faculty, Dnipro State
Medical University, Ukraine.

Suk V. M., MD, Assistant of the Department of Nervous Diseases
and Neurosurgery of Postgraduate Faculty, Dnipro State Medical
University, Ukraine.

Cnucok aitepaTtypu

[1] Lumbar radiculopathy / R. M. Benyamin, W. J. Smith, J. Lieber,
R. Vallejo. Academic Pain Medicine. Springer, Cham, 2019. P. 227-233.
https://doi.org/10.1007/978-3-030-18005-8_31

[2] AReview of Lumbar Radiculopathy, Diagnosis, and Treatment / J. A.
Berry, C. Elia, H. S. Saini, D. E. Miulli. Cureus. 2019. Vol. 11, Iss. 10.
P. €5934. https://doi.org/10.7759/cureus.5934

[3] Rana A. Q., Ghouse A. T., Govindarajan R. Radiculopathies.
Neurophysiology in Clinical Practice. Springer, Cham, 2016. P. 91-98.
https://doi.org/10.1007/978-3-319-39342-1_11

[4] Tolba R. Radiclopathy. Treatment of Chronic Pain Conditions / eds. :
J. Pope, T. Deer. New York (NY) : Springer, 2017. P. 253-255. https:/
doi.org/10.1007/978-1-4939-6976-0_74

[5] No correlation identified between the proportional size of a prolapsed
intravertebral disc with disability or Leg Pain / R. A. Dunsmuir, S. Nisar,
J. A. Cruickshank, P. R.. Loughenbury. The Bone & Joint Journal.
2022. Vol. 104-B, Iss. 6. P. 715-720. https://doi.org/10.1302/0301-
620X.104B6.BJJ-2021-1725.R2

[6] Relationship between herniated intervertebral disc fragment weight
and pain in lumbar microdiscectomy patients / F. P. Mariajoseph et al.
Journal of clinical neuroscience. 2022. Vol. 102. P. 75-79. https:/doi.
0rg/10.1016/j.jocn.2022.06.012

[71 Inflammaging in cervical and lumbar degenerated intervertebral discs:
Analysis of proinflammatory cytokine and TRP channel expression /
A. Sadowska et al. European Spine Journal. 2017. Vol. 27, Iss. 3.
P. 564-577. https://doi.org/10.1007/s00586-017-5360-8

[8] Roles of large aggregating proteoglycans in human intervertebral disc
degeneration / Q. Wei et al. Connective tissue research. 2019. Vol. 60,
Iss. 3. P. 209-218. https://doi.org/10.1080/03008207.2018.1499731

[91 KimH.S., WuP.H., JangI. T. Lumbar Degenerative Disease Part 1:
Anatomy and Pathophysiology of Intervertebral Discogenic Pain and
Radiofrequency Ablation of Basivertebral and Sinuvertebral Nerve
Treatment for Chronic Discogenic Back Pain: A Prospective Case
Series and Review of Literature. International journal of molecular
sciences. 2020. Vol. 21, Iss. 4. P. 1483. https://doi.org/10.3390/

ijms21041483

[10] Association of Quantitative Sensory testing parameters with
clinical outcome in patients with lumbar radiculopathy undergoing
microdiscectomy / B. Tampin, H. Slater, A. Jacques, C. R. P. Lind.
European Journal of Pain. 2020. Vol. 24, Iss. 7. P. 1377-1392. https:/
doi.org/10.1002/ejp.1586

[11] Ossk 1. A., Wynera O. O. iuHamika nepebiry 60nboBOro cMHAPOMY y
XBOPWX i3 FOCTPYMM NONEPEKOBO-KPUXKOBUMM pagukyrnonatisamu. Xyp-
Han Heeponoeii im. b. M. MaHbkoscbkoeo. 2019. T. 9, Ne 4. C. 41-47.

[12] VA/DoD Clinical Practice Guideline for Diagnosis and Treatment of
Low Back Pain. Version 2.0 — 2017 / Department of Veterans Affairs ;
Department of Defenseto URL : https://www.healthquality.va.gov/
quidelines/Pain/lbp/VADoDLBPCPG092917.pdf

[13] KarranE. L., GrantA. R., Moseley G. L. Low back pain and the Social
Determinants of Health: A systematic review and narrative synthesis.
Pain. 2020. Vol. 161, Iss. 11. P. 2476-2493. https://doi.org/10.1097/.
pain.0000000000001944

Zaporozhye medical journal. Volume 25. No. 2, March — April 2023



[14]

[19]

[16]

(171

(18]

[19]

(20]

(21

(22]

(23]

[24]

Hidden neuropathic pain in chronic low back pain: Prevalence, pattern,
and impact on quality of life / P. Luksanapruksa et al. Siriraj Medical
Journal. 2022. Vol. 74, Iss. 8. P. 480-486. https://doi.org/10.33192/
smj.2022.57

Current concepts for lumbar disc herniation / T. Benzakour, V. Igou-
menou, A. F. Mavrogenis, A. Benzakour. International orthopaedics.
2019. Vol. 43, Iss. 4. P. 841-851. https://doi.org/10.1007/s00264-
018-4247-6

Risk factors for low back pain and sciatica: An umbrella review /
P. Parreira et al. The spine journal. 2018. Vol. 18, Iss. 9. P. 1715-1721.
https://doi.org/10.1016/j.spinee.2018.05.018

Niederer D., Mueller J. Sustainability effects of motor control
stabilisation exercises on pain and function in chronic nonspecific low
back pain patients: A systematic review with meta-analysis and meta-
regression. PloS one. 2020. Vol. 15, Iss. 1. P. €0227423. https://doi.
org/10.1371/journal.pone.0227423

Risk factors for episodes of back pain in emerging adults. A systematic
review / B. E. @iestad et al. European journal of pain. 2020. Vol. 24,
Iss. 1. P. 19-38. https://doi.org/10.1002/ejp.1474

The inflammatory cytokine TNF-a promotes the premature senescence
of rat nucleus pulposus cells via the PI3K/Akt signaling pathway / P. Li
et al. Scientific Reports. 2019. Vol. 7, Iss. 1. P. 42938. https://doi.
0rg/10.1038/srep42938

De Geer C. M. Cytokine involvement in biological inflammation related
to degenerative disorders of the intervertebral disk: A narrative review.
Journal of Chiropractic Medicine. 2018. Vol. 17, Iss. 1. P. 54-62. https:/
doi.org/10.1016/j.jcm.2017.09.003.

Neuroinflammation of the spinal cord and nerve roots in chronic
radicular pain patients / D. S. Albrecht et al. Pain. 2018. Vol. 159,
Iss. 5. P. 968-977. https://doi.org/10.1097/j.pain.0000000000001171
Low back pain, a comprehensive review: Pathophysiology, diagnosis,
and treatment / I. Urits et al. Current Pain and Headache Reports.
2019. Vol. 23, Iss. 3. P. 23. https://doi.org/10.1007/s11916-019-0757-1
Debnath U. K. Etiology and risk factors of lumbar intervertebral disc (IVD)
degeneration, crimsonpublishers. Research in Medical&Engineering
Sciences. 2018. Vol. 4, Iss. 5. P. 1-10. https://doi.org/10.31031/
rmes.2018.04.000597

Contribution of the endplates to disc degeneration / A. J. Fields,
A. Ballatori, E. C. Liebenberg, J. C. Lotz. Current Molecular Biology
Reports. 2018. Vol. 4, Iss. 4. P. 151-160. https://doi.org/10.1007/
540610-018-0105-y

References

(1

[2]

3]

4

5]

(6]

Y

(8]

&

3anopisbkuin MeguuHuii xxypHan. Tom 25, Ne 2(137), bepeseHb — kiTeHb 2023 p.

Benyamin, R. M., Smith, W. J., Lieber, J., & Vallejo, R. (2019). Lumbar
Radiculopathy. In Y. Khelemsky, A. Malhotra, K. Gritsenko (Eds.).
Academic Pain Medicine. Springer, Cham. (pp. 227-233). https://doi.
0rg/10.1007/978-3-030-18005-8_31

Berry, J. A., Elia, C., Saini, H. S., & Miulli, D. E. (2019). A Review of
Lumbar Radiculopathy, Diagnosis, and Treatment. Cureus, 11(10),
€5934. https://doi.org/10.7759/cureus.5934

Rana,A. Q., Ghouse, A. T., & Govindarajan, R. (2016). Radiculopathies.
In: Neurophysiology in Clinical Practice (pp. 91-98). Springer, Cham.
https://doi.org/10.1007/978-3-319-39342-1_11

Tolba, R. (2017). Radiculopathy. In: J. Pope, T. Deer (Eds.). Treatment of
Chronic Pain Conditions (pp. 253-255). Springer, New York, NY. https:/
doi.org/10.1007/978-1-4939-6976-0_74

Dunsmuir, R. A., Nisar, S., Cruickshank, J. A., & Loughenbury, P. R.
(2022). No correlation identified between the proportional size of a
prolapsed intravertebral disc with disability or leg pain. The bone & joint
journal, 104-B(6), 715-720. https://doi.org/10.1302/0301-620X.104B6.
BJJ-2021-1725.R2

Mariajoseph, F. P., Castle-Kirszbaum, M., Kam, J., Rogers, M.,
Sher, R., Daly, C., Roadley, J., Risbey, P., Fryer, K., & Gold-
schlager, T. (2022). Relationship between herniated intervertebral
disc fragment weight and pain in lumbar microdiscectomy patients.
Journal of clinical neuroscience, 102, 75-79. https://doi.org/10.1016/.
jocn.2022.06.012

Sadowska, A., Touli, E., Hitzl, W., Greutert, H., Ferguson, S. J., Wuertz-
Kozak, K., & Hausmann, O. N. (2018). Inflammaging in cervical and
lumbar degenerated intervertebral discs: analysis of proinflammatory
cytokine and TRP channel expression. European spine journal, 27(3),
564-577. https://doi.org/10.1007/s00586-017-5360-8

Wei, Q., Zhang, X., Zhou, C., Ren, Q., & Zhang, Y. (2019). Roles of large
aggregating proteoglycans in human intervertebral disc degeneration.
Connective tissue research, 60(3), 209-218. https:/doi.org/10.1080/0
3008207.2018.1499731

Kim, H. S., Wu, P.H., &Jang, . T. (2020). Lumbar Degenerative Disease
Part 1: Anatomy and Pathophysiology of Intervertebral Discogenic Pain
and Radiofrequency Ablation of Basivertebral and Sinuvertebral Nerve
Treatment for Chronic Discogenic Back Pain: A Prospective Case Series
and Review of Literature. International journal of molecular sciences,
21(4), 1483. https://doi.org/10.3390/jms21041483

[10]

(1]

[12]

[13]

[14]

[13]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

OpwuriHaAbHI AOCAIAXKEHHS

Tampin, B., Slater, H., Jacques, A., &Lind, C. R. P. (2020). Association
of quantitative sensory testing parameters with clinical outcome in pa-
tients with lumbar radiculopathy undergoing microdiscectomy. European
journal of pain, 24(7), 1377-1392. https://doi.org/10.1002/ejp.1586
Dzyak, L. A., & Shulha, O. O. (2021). Dynamika perebihu bolovoho
syndromu u khvorykh iz hostrymy poperekovo-kryzhovymy radyku-
lopatiiamy [Dynamics of pain syndrome in patients with acute lum-
bar-sacral radiculopathies]. Zhurnal Nevrolohii im. B. M. Mankovskoho,
9(4), 41-47. [in Ukrainian].

Department of Veterans Affairs. Department of Defense. (2017). VA/
DoD Clinical Practice Guideline for Diagnosis and Treatment of Low
Back Pain. Version 2.0 — 2017. https://www.healthquality.va.gov/
quidelines/Pain/lbp/VADoDLBPCPG092917.pdf

Karran, E. L., Grant, A. R., & Moseley, G. L. (2020). Low back pain
and the social determinants of health: a systematic review and nar-
rative synthesis. Pain, 161(11), 2476-2493. https://doi.org/10.1097/].
pain.0000000000001944

Luksanapruksa, P., Zinboonyahgoon, N., Ruangchainikom, M., Santip-
as, B., Panatreswas, N., & Wilartratsami, S. (2022). Hidden Neuropathic
Pain in Chronic Low Back Pain: Prevalence, Pattern, and Impact on
Quality of Life. Siriraj Medical Journal, 74(8), 480-486. https://doi.
0rg/10.33192/Smj.2022.57

Benzakour, T., Igoumenou, V., Mavrogenis, A. F., & Benzakour, A.
(2019). Current concepts for lumbar disc herniation. International or-
thopaedics, 43(4), 841-851. https://doi.org/10.1007/s00264-018-4247-6
Parreira, P., Maher, C. G., Steffens, D., Hancock, M. J., & Ferreira, M. L.
(2018). Risk factors for low back pain and sciatica: an umbrella re-
view. The spine journal, 18(9), 1715-1721. https://doi.org/10.1016/j.
spinee.2018.05.018

Niederer, D., & Mueller, J. (2020). Sustainability effects of motor control
stabilisation exercises on pain and function in chronic nonspecific
low back pain patients: A systematic review with meta-analysis and
meta-regression. PloS one, 15(1), €0227423. https://doi.org/10.1371/
journal.pone.0227423

Qiestad, B. E., Hilde, G., Tveter, A. T., Peat, G. G., Thomas, M. J.,
Dunn, K. M., & Grotle, M. (2020). Risk factors for episodes of back
pain in emerging adults. A systematic review. European journal of pain,
24(1), 19-38. https://doi.org/10.1002/ejp.1474

Li, P, Gan, Y., Xy, Y., Song, L., Wang, L., Ouyang, B., Zhang, C., &
Zhou, Q. (2017). The inflammatory cytokine TNF-a promotes the prema-
ture senescence of rat nucleus pulposus cells via the PI3K/Akt signaling
pathway. Scientific reports, 7,42938. https:/doi.org/10.1038/srep42938
De Geer C. M. (2018). Cytokine Involvement in Biological Inflammation
Related to Degenerative Disorders of the Intervertebral Disk: ANarrative
Review. Journal of chiropractic medicine, 17(1), 54-62. https:/doi.
0rg/10.1016/j.jcm.2017.09.003

Albrecht, D. S., Ahmed, S. U., Kettner, N. W., Borra, R. J. H.,
Cohen-Adad, J., Deng, H., Houle, T. T.,, Opalacz, A., Roth, S. A,
Melo, M. F. V., Chen, L., Mao, J., Hooker, J. M., Loggia, M. L., &
Zhang, Y. (2018). Neuroinflammation of the spinal cord and nerve
roots in chronic radicular pain patients. Pain, 159(5), 968-977. https:/
doi.org/10.1097/}.pain.0000000000001171

Urits, ., Burshtein, A., Sharma, M., Testa, L., Gold, P. A, Orhurhu, V.,
Viswanath, O., Jones, M. R., Sidransky, M. A., Spektor, B., & Kaye, A. D.
(2019). Low Back Pain, a Comprehensive Review: Pathophysiology,
Diagnosis, and Treatment. Current pain and headache reports, 23(3),
23. https://doi.org/10.1007/s11916-019-0757-1

Debnath, U. K. (2018). Etiology and Risk Factors of Lumbar Interver-
tebral Disc (IVD) Degeneration. Research in Medical & Engineering
Sciences, 4(5). https://doi.org/10.31031/rmes.2018.04.000597
Fields, A. J., Ballatori, A., Liebenberg, E. C., & Lotz, J. C. (2018). Contri-
bution of the Endplates to Disc Degeneration. Current Molecular Biology
Reports, 4(4), 151-160. https://doi.org/10.1007/s40610-018-0105-y

ISSN 2306-4145  http://zmj.zsmu.edu.ua 129



Original research

UDC 616.894-036.22](477.74)
DOI: 10.14739/2310-1210.2023.2.270277

Epidemiology of Alzheimer’s disease in the Odesa region

I. V. Khubetova

4,C,D

1A-F D, A. Voloshchuk=*2¢-F K, A, Kosenko"=*B-E, Yu. M. Vorokhta

Regional Clinical Hospital, Odesa, Ukraine, 20desa National Medical University, Ukraine, *Regional Mental Health Center, Odesa, Ukraine,
“Armed Forces of Ukraine, A1620, Ukraine

A - research concept and design; B - collection and/or assembly of data; C - data analysis and interpretation; D - writing the article;
E - critical revision of the article; F - final approval of the article

Key words:
Alzheimer’s disease,
epidemiology,
Ukraine, Odesa
region.

Zaporozhye
medical journal
2023; 25 (2), 130-135

*E-mail:
dianavoloshchuk88@
gmail.com

Katouosi croBa:
xBopoba
Anburermvepa,
enipemionoris,
YkpaiHa, Opecbka
06AacTb.

3anopisbkui
MEeAUYHWUI XXypHaA.
2023. T. 25, Ne 2(137).
C.130-135

130

The aim of the work was to study the epidemiology of Alzheimer’s disease in the Odesa region.

Materials and methods. The study was carried out on the basis of the Regional Mental Health Center (Odesa) in 2016-2021.
The data of the primary referral of patients with a verified diagnosis of Alzheimer’s disease were analyzed. Statistical processing
of the obtained data was performed by frequency analysis methods using standard MS Excel packages (Microsoft Inc., USA). The
population of the Odesa region was determined according to the State Statistics Service of Ukraine.

Results. According to the retrospective analysis over the past 5 years, there was a constant increase in the number of identified
patients with Alzheimer’s disease, from 4.9 cases per 100,000 population in 2016 to 6.0 cases in 2020 with a slight predominance
of women in the structure of cases. Brain MRI was performed only in 29 (4.6 %) patients, EEG in 41 (6.5 %) patients. There were
no cases of familial Alzheimer’s disease or early-onset Alzheimer’s disease. In 2020, Alzheimer’s and dementia deaths reached
14,196 or 2.54 % of total mortality in Ukraine.

Conclusions. The prevalence of Alzheimer’s disease was 6.0 cases per 100,000 in the population of the Odesa region at the end
of 2021, which was an order of magnitude less than the global average. The mean score on the MMSE scale was 18.6 + 0.5. The
analysis on subscales has shown the prevalence of memory, spatial orientation and verbal disorders. The Ukrainian population
is characterized by the small number of patients of the older age group (3.3 %) and the predominance of female patients
(59.4 %).

Eniaemionoris xeopo6bu Aabureimepa B 0pecbKil obaacTi

1. B. Xy6eToBa, A. A. Bonoluyk, K. A. KoceHko, t0. M. BopoxTa
MeTta po6oTu — BUB4EHHS enigemionorii xsopobu AnbLreiimepa B Ogechkili obnacri.

Marepianu Ta meToau. [locnimxeHHs 3aincHnnm Ha 6a3i ObnacHoro LeHTpy ncuxiyHoro 3gopos’s (M. Ogeca) y 2016-2021 pp.
[MpoaHanisyBanu faHi NepBUHHOTO HAaNPaBeHHs NaLieHTIB i3 BepudikoBaHUM diarHo3om xBopoba AnbLreiimepa. CtatncTniHe
onpaLtoBaHHs pe3ynbTaTiB 34iCHWNM i3 3aCTOCYBaHHSAM METOLIB YaCTOTHOIO aHaniay, BUKOPUCTaBLUM cTaHaapTHi naketn MS Excel
(Microsoft Inc., CLUA). KinbkicTb HaceneHHs Opecbkoi obnacTi Bu3Haumnm 3a aaHumm [lepxaBHoi cnyxou cratuctukn Ykpainm.

PesynktaTtu. 3a pesynstatamu peTpocnekTMBHOMO aHani3y, MpoTAroM OCTaHHiX 5 pokiB BiOyBanocs nocTiiHe 3poCTaHHS Kirb-
KOCTi BCTAHOBNEHWX AiarHo3iB xsopoba Anbureimepa: 3 4,9 Bunaaky Ha 100 Tuc. HacenenHs y 2016 poui go 6,0 Bunagky y 2020
poui. Y CTPyKTypi 3aXBOPIOBAHOCTI Ha XBOpoby AnblireiMepa BUSIBUNW HE3Ha4YHe nepeBaxaHHst XiHoK. MPT ronoBHOro mMosky
BUKOHanW Tinbkv 29 (4,6 %) xsopum, EEM — 41 (6,5 %) nauieHToBi. Bunagku cimenHoi popmu xBopobu AnibLreiiMepa Ta xBopotu
AnbLureiiMepa 3 paHHiM noJaTkom He 3adikcosaHi. Y 2020 poui B YkpaiHi nomepnu 14 196 oci6 Big xBopobu AnbureiiMepa Ta
aemeHuii — 2,54 % Bin 3aranbHoi KinbkocTi cMepTent.

BucHoBku. MowwmpeHicTb xBopobu Anburenmepa cepeq HaceneHHs Ogecbkoi obnacti HanpukiHui 2021 poky craHosuna 6,0
Bunagky Ha 100 TKC. HaceneHHs; Le ICTOTHO MeHLLE, Hix cepenHiit nokasHuK y ceiTi. CepeaHiit 6an 3a wkanoto MMSE ctaHoBuB
18,6 £ 0,5. AHani3 3a cy6LuKanamu nokasas nepeBaxaHHs NopyLLEHb Nam’aTi, NPOCTOPOBOI opieHTaLlii Ta BepbanbHMX po3nagis.
[na HaceneHHs YkpaiHu xapakTepHa He3HayHa KinbkiCTb XBOpWX cTapLLoi Bikosoi rpynu (3,3 %) Ta nepeBaxaHHs xiHok (59,4 %).

Alzheimer’s disease (AD) is a neurodegenerative disorder
characterized by cognitive and behavioral impairments,
significantly affecting the possibilities of social and profes-
sional functioning. The disease is incurable, has a fairly
long preclinical stage and is steadily progressing [1,2].
In Alzheimer’s disease, pathological changes develop in
the hippocampus, the structure responsible for encoding
memories, and in other zones of the neocortex involved in
thinking and decision-making processes [1-3].

Every tenth person over the age of 65 years in the
world has signs of dementia, two-thirds of these cases
are represented by AD. The fact that women predominate
among patients with AD is most likely due to their longer
life span [4,5].
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There are no exact statistics on the AD prevalence in
Ukraine. The frequency of deaths from AD in Ukraine is 0.3
per 100,000 people, while this figure is 112 per 100,000
people in the UK, the USA — 82, France — 76, Germany —
51 [5]. This indicates the underdiagnosis of AD in Ukraine.

Modern guidelines for the diagnosis and treatment
of AD are largely focused on a strong resource base.
At the same time, a routine use of magnetic resonance
imaging (MRI) and other neuroimaging methods remains
inaccessible to a significant number of medical institutions
around the world. This makes it difficult to diagnose the
early stages of the disease. In fact, a patient comes
into the view of a physician with already manifested
dementia [4,6,7].
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But not only in developing countries, but also in devel-
oped ones, the diagnosis of AD is made mainly on the basis
of a general clinical examination. Of course, the importance
of additional diagnostic methods cannot be denied. The
arrival of such methods as electroencephalography, MRI,
positron emission tomography (PET), complex clinical and
laboratory tests in the diagnostic arsenal greatly facilitates
the search for causes of dementia [1,2,8]. This has led to
the development of diagnostic criteria applicable in clinical
research settings and also where the availability of additional
neuroimaging and/or cerebrospinal fluid (CSF) analysis
methods is limited [7,8].

Hippocampal atrophy is one of the most important bio-
markers of AD [9]. Functional MRI can identify patients with
minimal changes in the hippocampal structures, which makes
it possible to distinguish patients with initial stages of AD from
apparently healthy individuals [10]. Visualization of default
mode networks (DMN) also allows distinguishing between
AD and vascular dementias. This method may complement
PET scanning or even be more sensitive [10,11].

According to some authors, the diagnostic accuracy of
MRlis higher than CSF analysis for the specific biomarkers that
distinguish AD from frontotemporal dementia (FTD)[12]. Other
investigators have suggested that the combination of MRI with
CSF analysis is the best option to diagnose early AD [8,13,14].

Electroencephalography is useful when it is necessary
to differentiate AD from Creutzfeldt-Jakob disease or other
prion diseases [8,15].

Lumbar puncture followed by CSF analyses can rule out
normotensive hydrocephalus or neroinfections [8].

InAD, tau-protein is elevated, including its phosphoryl-
ated fraction, while low amyloid-( levels are maintained. As-
sessment of the ratio between these proteins has sensitivity
and specificity of at least 80 % [16]. Nevertheless, routine
measurement of tau and amyloid in CSF is not currently
recommended except for research purposes [8,16].

Genetic testing may also have some clinical value in the
diagnosis of AD. However, identification of polymorphisms
in amyloid protein precursor (APP) and presenilin genes
remains an area of scientific research and it is promising
mainly for patients with a positive family history [17,18].

In conditions of limited material resources, the applica-
tion of the above approaches in the diagnosis of AD remains
a challenge. This significantly affects the accuracy of the
available arrays of epidemiological data and does not allow
an adequate assessment of the needs for medical service
in terms of human and other resources [4,8].

When analyzing global trends in prevalence and mor-
tality from AD and other dementias, several regions can be
identified where these rates are particularly high. These are
Turkey, Brazil, countries from the Middle East and North
Africa, as well as Southeast Asia.

The rate of dementia deaths increased by 148 %
(140-157 %) between 1990 and 2016 in the world.
Globally, in 2016, dementia was the fifth leading cause of
death (2.4 million (95 % Cl 2.1-2.8) deaths) after coronary
heart disease, chronic obstructive pulmonary disease,
hemorrhagic and ischemic stroke. In 2016, dementia
deaths accounted for at least 4.4 % (95 % CI 3.8-5.1)
of total deaths, with 8.6 % (95 % CI 7.4-10.1) of deaths
occurring among septagenariens (2.2 million (95 % ClI
1.9-2.6) deaths). According to the latest WHO data, AD
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and dementia deaths have reached 14,196 cases or 2.5 %
of total deaths in Ukraine [5].

Globally, dementia was responsible for 28.8 million
(24.5-34.0) disability-adjusted life-years (DALYs). So,
over the past 25 years, dementia was estimated to have
increased from the 41st place in 1990 to the 23rd in the
rating of the reasons for DALY's worldwide [5].

Dementia accounted for 1.2 % (95 % Cl 1.0-1.4) of
DALYs for all ages. At the age of 70, this figure was increased
106.3 % (C15.4-7.5) DALY (23.9 million DALYs, 20.1-28.6).
More women than men died with dementia in 2016 (1.5
million, 95 % Cl 1.3-1.8 versus 0.8 million, Cl 0.7-1.0).
Age-standardized mortality rates for females were also
higher than for males, corresponding to a higher prevalence
of females than males, suggesting female predominance not
only because of a longer life expectancy among women.

The age-standardized global prevalence in women was
1.17 times (CI 1.17-1.18) higher than that in men in 2016,
with much more women affected by dementia (27.0 million,
95 % Cl 23.3-31.4) than men (16.8 million, Cl 14.4-19.6)
worldwide.

Aim
The aim of the work was to study the descriptive epidemi-
ology of AD in the Odesa region.

Materials and methods

The study was carried out on the basis of the Regional
Mental Health Center (Odesa) in 2016-2021.

The review of current literature was done with the
use of PubMed, ORCID and EMBASE databases over a
5-year period through information search using keywords:
“Alzheimer’s disease”, “epidemiology”, “Ukraine”, “Odesa
region”.

Additionally, the data of the primary referral of patients
with a verified diagnosis of AD were analyzed considering
sex. A total sample size was 628 cases.

All patients were examined according to current clinical
protocols using the MMSE scales. Additional analysis was
carried out on subscales ,Serial Subtraction” (7s subtraction,
5 scores maximum), “Language” (naming objects — Pen/
Watch (2 scores), Repeating (1 score), 3-Stage Command
(3 scores), Read and Obey (1 score), Write Sentence (1
score), Memory (Recall (3 scores), Orientation (answering
questions about location in the space and time (maximum
—10 scores) and Visuospatial (Copy Design (1 score)) [19].

All patients were recommended to undergo brain MRI.

Statistical processing of the obtained data was per-
formed by frequency analysis methods using standard MS
Excel packages (Microsoft Inc., USA, Microsoft® Excel®
2021 MSO (version 2212 16.0.15928.20196) [20].

The population of the Odesa region was determined
according to the State Statistics Service [21]. The population
in the region as of January 1, 2021 was 2,368,107 people,
including the urban population of 1,591,976 people, or
67.2 %, the rural population — 776,131 people, or 32.8 %.
The population in the region was 2,389,200 people as of
February 1, 2016.

Informed consent was not required due to retrospective
character of the study.
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Fig. 1. AD incidence during the follow-up period (2016-2020).

Results

According to the retrospective analysis over the past 5
years, there was a constant increase in the number of identi-
fied patients with AD, from 4.9 cases per 100,000 population
in 2016 to 6.0 cases in 2020 (Fig. 7). At the same time, a
sex ratio throughout the analyzed period was stable, with
a slight predominance of women (59.4 %) in the structure
of cases. There were only 21 (3.3 %) octagenarians in the
analyzed sample.

In all cases, the diagnosis of AD was established at the
stage of manifested dementia. Meanwhile, it was an open
question whether all cases verified as AD really correspond-
ed to this diagnosis. However, given that an error in using
outdated criteria from 1984 remained at the same level over
the analyzed period, this possibility could be neglected.

Examinations of patients at the prehospital stage were
often conducted fragmentary. Brain MRI was performed in
29 (4.6 %) patients, EEG in 41 (6.5 %) patients. A signifi-
cantly larger number of patients (117 or 18.6 %) underwent
brain computed tomography (CT), which, however, was
inferior to MRI in terms of diagnostic accuracy. CT scans
were faster and less expensive, helpful for patients who had
difficulty lying flat or staying still and could be used in those
with pacemakers. However, MRI was the preferred imaging
method for early diagnosis because of its greater sensitivity
and ability to differentiate dementia subtypes, especially for
those with vascular lesions [9,10,22].

Actually, the diagnosis of AD was made on the basis of
the clinical picture (deterioration of memory and other cog-
nitive functions, behavioral changes). A neuropsychological
examination using cognitive function assessment scales
was performed for all patients included in the retrospective
analysis.

The data of medical records allowed us to identify
several main variants of the AD course. The classic vari-
ant (pentad: agnosia, anomia, aphasia, apraxia, amnesia)
was observed in 369 (58.8 %) patients. In 114 (18.2 %)
patients, pronounced manifestations of bradykinesia were
noted amidst serious cognitive deficits. Another 45 (7.2 %)
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Fig. 2. Five A's of Alzheimer’s [22].

patients, along with the classic manifestations of AD, had
a pronounced tremor, both postural (37 cases or 5.9 %)
and rest (8 cases or 1.3 %). Itis believed that parkinsonian
symptoms in patients with suspected AD indicate an alter-
native diagnosis. However, in all these patients, AD was
confirmed by a medical council.

The commonest clinical presentation of dementia due
to AD was memory impairment or more general disorgan-
ization of intellect. Memory problems usually were first
noted by relatives than the patients themselves. Examples
include missed appointments, unawareness of recent
events, tendency to mix up times or to lose or misplace
things. Mostly, cognitive decline manifested as loss of overall
efficiency, failure to speak coherently or grasp essentials.
Sometimes, relatives noticed subtle changes in personality
as deterioration in manners or diminished awareness of
the needs and feelings of others. Typical early signs were
loss of interest and initiative, or inability to perform up
to the usual standard, or minor episodes of muddle and
confusion. Occasionally, the earliest change was noted as
the exaggeration of long-standing personality traits such as
suspiciousness or egocentricity.

A typical presentation of AD consisted of an early
significant and progressive episodic memory deficit that re-
mained dominant in the later stages of the disease and was
followed by or associated with other cognitive impairments.
They could be considered as the five A's of Alzheimer’s:
Amnesia, Aphasia, Apraxia, Agnosia and Abnormal exec-
utive function (Fig. 2).

Whatever the form of presentation, dementia could
occur abruptly even though its evolution was insidious.
Relatives could adjust to a slow decline until some sort
of crisis forced them to realize the truth. As the disorder
progressed, changes in emotional control and social
awareness were also noted. Capacities for decision making,
concentration and comprehension could also be impaired.
Thinking became slow with mental fatigue. The content of
thought turned out to be impoverished along with an inability
to produce new ideas, and a tendency to follow set topics
and memories from the past. Abilities to argue and reason
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logically were impaired. Likewise, abilities to keep in mind
various aspects of a situation simultaneously were also
affected. Intellectual flexibility was lost leading to difficulty
in shifting from one frame of reference to another. Abstract
ideas presented especial difficulties and concepts tended
to be interpreted in the most literal way. Judgement was im-
paired and patients could not be aware of their iliness at all.

The average score on the MMSE scale was 18.6 £ 0.5.
The analysis on subscales showed the prevalence of me-
mory, spatial orientation and verbal disorders. A significant
number of patients (297 or 47.1 %) demonstrated slow
progression after the onset of dementia.

Determined rates of AD prevalence indicated the under-
diagnosis of this disease in the region. It should be noted
that according to the HFA and GBD data, the prevalence of
AD in neighboring countries was much higher [5]. Thus, in
Romania, 2.56 % of the population suffered from dementia
(whereas at least 60.00 % were represented by AD), in
Turkey — 1.80 %. In Moldova, the number of patients with
AD was estimated at 20,777 cases in 2021, with a significant
increase in the number of cases in recent years [5]. We
could assume that the levels of prevalence and incidence
in the Odessa region would be comparable with these data,
but we saw significant differences in practice.

Assessing the national population, we can note a small
number of patients in the older age group (3.3 %) and a pre-
dominance of women (59.4 %). This fact can be explained
by the rather low life expectancy of Ukrainians and the view
that women live longer than men on average of 15 years.

Discussion

Assessment of the AD prevalence in Ukraine is quite difficult.
Often, people around take this disease as normal age-relat-
ed changes and patients never consult physicians. Unfor-
tunately, the final diagnosis in such condition is frequently
made only posthumously on the basis of a histopathological
analysis of brain tissue.

The rate of AD-related deaths in the adult Ukrainian
population is 0.3-0.5 per 100,000 people. Obviously, these
rates are significantly underestimated. Thus, in the UK, AD
caused 112 deaths per 100,000 people, in the USA - 82,
in France — 76, and in Germany — 51 [4,5]. In countries
bordering the Odessa region (Romania and Moldova), the
mortality rate from AD was estimated at 40-60 cases per
100,000 population [5].

According to the National Statistics, the percentage of
deaths from the nervous system dysfunctions in Ukraine is
decreasing [20] but the mortality from AD shows an upward
trend. Most likely, there is a possibility of an inaccurate
calculation methodology here, since quite a few causes of
death, such as AD, are included in official statistics. Ukraine
ranks the 136" place (between Botswana and Cameroon)
in the global rating of AD-related deaths.

On the one hand, our study has shown that the prev-
alence of AD in the Odessa region exceeded 4.5 cases
per 100,000 population. On the other hand, this level has
indicated underdiagnosis. Theoretically, any physician
facing a patient with cognitive impairment should conduct
a clinical neurological examination, supplemented by a
neuropsychological study, blood tests for specific neurode-
struction marker proteins, neuroimaging and other clinical
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and instrumental examinations, which, according to national
experts, are available in Ukraine. In practice, a significant
part of patients diagnosed with AD does not undergo a full
examination, and the diagnosis is made largely empirically.

The unavailability of high-resolution neuroimaging
and CSF examination for highly specific proteins (tau
and beta-amyloid) did not allow us to assert that all cases
registered as AD really corresponded to this diagnosis
[9-11]. However, even the available data were sufficient to
talk about the need to change the principles of registration
and epidemiological analysis of the entire spectrum of
diseases accompanied by moderate cognitive impairment
and dementia.

The presence of memory impairments and other cog-
nitive process disorders, such as language, visuospatial
perception, and personality is central to dementing the
diagnosis in elderly patients. The task of detecting symp-
toms is simplified to some extent in the advanced stages
of dementia; the diagnosis of dementia is much more
challenging for clinicians when the symptoms are far less
obvious. Equally challenging is the clinical distinction be-
tween different subtypes of dementia that present in similar
manners, such as frontotemporal dementia for which no
drug treatment is currently available. Because of its slow
and insidious onset, the early stages of AD can be confused
with relatively mild memory impairments that are associated
with normal ageing. The early symptomatic phase of AD,
commonly referred as a mild cognitive impairment (MCI),
can be indistinguishable on bedside clinical examination
from normal ageing, but the disease is more readily identi-
fied by means of neuropsychological testing with or without
an aid of other diagnostic procedures, such as CT, MRI or
PET scans [23,24].

A pattern of regional brain atrophy helps to distinguish
common neurodegenerative causes of dementia. Dispro-
portional hippocampal atrophy suggests AD rather than
vascular dementia or dementia with Lewy bodies, but there
is overlap. Brain atrophy rates on serial MRI are increased
(34 times) in AD as compared to normal ageing. A repeat
scan after a year might clarify the diagnosis, especially MCI
to AD conversion. Medial temporal lobe atrophy on MRl also
differentiates AD from healthy ageing [9].

PET has recently been incorporated into dementia
workup, and imaging agents that specifically bind the
peptide amyloid-beta or the protein tau have been
studied to determine their clinical applicability. The main
risk of PET imaging is exposure to radioactive imaging
agents, such as flurodeoxyglucose used as a radiotracer
(FDG-PET) with a half-life of about 110 min. It permits
in-vivo assessment of brain metabolism and supports
detection of frontotemporal dementia, particularly when
clinical evaluation is uncertain and there is little change
on structural imaging. It shows focal frontal or temporal
hypometabolism, or both [24,25].

Functional imaging is clinically helpful in distinguishing
dementia with Lewy bodies from other causes of dementia
because dopamine depletion can be detected by dopamine
transporter (DAT) scans. In moderate dementia, when
dementia with Lewy bodies is suspected, a normal DAT
scan reliably excludes dementia with Lewy bodies [9,23,24].

As can be seen, a clinician needs both clinical skills and
basic understanding of the neuroscience for an effective
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dementia assessment. Cognitive testing is useful not only
to assist in diagnosing dementia, but also as an objective
baseline for tracking changes over a period of time. Fi-
nally, cognitive test is also helpful in monitoring treatment
response [1,2,5,25-30].

Conclusions

1. The prevalence of AD in the population of the Odesa
region was 6.0 cases per 100,000 population at the end
of 2021, which was an order of magnitude less than the
global average.

2. The average score on the MMSE scale was
18.6 £ 0.5. The analysis on subscales has shown the preva-
lence of memory, spatial orientation and verbal disorders.

3. The Ukrainian population is characterized by the
small number of patients of the older age group (3.3 %) and
the predominance of female patients (59.4 %).

Prospects for further research are related to the cre-
ation of a regional register of neurodegenerative diseases
based on interdisciplinary integration.
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The aim of the study: to evaluate the cytokine profile state in pregnant women with non-alcoholic fatty liver disease (NAFLD) at
the stage of non-alcoholic steatohepatitis (NASH) with varying degrees of obesity under the influence of the developed complex
therapy program.

Material and methods. We examined 197 pregnant women with NAFLD at the stage of NASH in combination with obesity. The
main group | consisted of 98 pregnant women with NAFLD at the stage of NASH with varying degrees of obesity, who were divided
into 3 subgroups depending on body mass index (BMI). Among them, 26 pregnant women with BMI of 25.0-29.9 kg/m? were
included in 1A group, 48 pregnant women with BMI of 30.0-34.9 kg/m? were included in IB group, and 24 pregnant women with
BMI of 35.0-39.9 kg/m? —in IC group. All pregnant women in the main group were prescribed complex therapy including vitamin
E at a dose of 400 IU/day, ursodeoxycholic acid (UDCA) at a dose of 15 mg/kg/day, and L-carnitine at a dose of 3 g per day. The
comparison group consisted of 69 women with NAFLD at the stage of NASH and abdominal obesity, who corresponded to subgroups
of the main group (II1A — 23 patients, 1B — 25 women, IIC — 21 pregnant women) and received basic therapy. The control group
consisted of 30 healthy women. To evaluate the cytokine profile, levels of IL-1B, IL-6, IL-10 and TNF-a were determined by ELISPOT.

Results. Analysis of the cytokine profile in women with NASH and obesity showed the presence of systemic inflammation links in
the examined groups, which was manifested by increased levels of pro-inflammatory and decreased levels of anti-inflammatory
interleukins in blood serum of pregnant women. A prescription of the complex treatment contributed to a decreased activity of the
inflammatory response, which was manifested by an improvement in the levels of cytokine profile indicators.

Conclusions. NASH during pregnancy is accompanied by significant changes in the cytokine profile. The prescription of complex
therapy in the form of vitamin E, UDCA and L-carnitine is effective in the treatment of pregnant women with NAFLD at the stage
of NASH due to cumulative and potentiating effects, reducing manifestations of systemic inflammation by normalizing the level
of cytokines.

CTaH LMTOKIHOBOro NpogiAlo y BariTHUX i3 HEAAKOTOABbHOO XXMPOBOIO XBOPO6OIO NEeUiHKK
Ha cTaAii HeaAKOrOABHOTO CTeaTorenaTuTy Ha TAi OXKMPiHHA Pi3HUX CTyneHiB
nia BNAUBOM po3po6AeHOoi Nporpamu KOMNAEKCHOI Tepanii

A. B. barHiu, C. M. Tepsik, H. |. barHin

MeTa po60TH — OUHUTK CTaH LMTOKIHOBOMO NPOMINI0 y BariTHWX i3 HEAMNKOroMbHOHK XUPOBOK XBOpoboto neviHkv (HAXKXIT) Ha
cTapii HeankoronbHoro cteatorenatuty (HACT) Ha Tni OXupiHHS Pi3HKUX CTYNEHIB Nig BNIMBOM po3pobneHoi nporpamm KoMmexc-
Hoi Tepanii.

Marepianu Ta metogu. O6¢cTexunn 197 BariTHUX i3 HEarKOroNbHOK KUPOBOK XBOPOBOKD MeviHKM Ha cTagii HeankoronbHoro
cTeatorenatuty B noeAHaHHi 3 oxupiHHaM. OcHoBHa (1) rpyna — 98 BaritHux i3 HAXKXT Ha craaii HACT Ha Tni 0XUpiHHA pi3HnX
CTYNeEHIB, AKUX NOZInMM Ha 3 nigrpyniu 3anexHo Big iHaekcy macy Tina (IMT). Tak, go IA nigrpynu 3anyumnu 26 saritHux 3 IMT
25,0-29,9 kr/m?, IB — 48 xiHok 3 IMT 30,0-34,9 kr/m?, IC — 24 obctexxermx 3 IMT 35,0-39,9 kr/M2. Ycim BariTHUM OCHOBHOI rpynu
Mp13HaYMIM KOMNNeKcHy Tepanito: BitamiH E y gosi 400 MO/poby, ypcoaesokemxonesy KUcnoTy B 4o3i 15 mr/kr/no6y, L-kapHiTuH
y posi 3 r Ha foby. [pyny nopiBHsHHA cknanw 69 xiHok i3 HAXKXT Ha ctagii HACI Ta abnomiHanbHAM OXUPIHHAM, sikux 3a IMT
noginunu Ha aHanorivi nigrpynu (IIA — 23 nauieHTkw, 11B — 25 obcTexerux, IIC — 21 BariTHa) 11 oTpumyBanu 6asucHy Tepanito. B
KOHTPONbHY rpyny 3anyumnu 30 npakTU4HO 300POBMX XKiHOK. [Ins OUiHIOBaHHS LMTOKIHOBOrO npodbinto 3a gonomoroto ELISPOT
BU3Ha4anu pieeHb IL-1B, IL-6, IL-10 Ta TNF-a.

Pesynbrari. AHania UMTOKIHOBOMO Npoddinio B xiHOK i3 HACT Ta OXMPIHHAM NOKa3aB HasiBHICTb NaHOK CUCTEMHOTO 3ananeHHs B
rpynax obcTexeHHs. Lie BUSIBNANM 3a NigBULLEHHAM PiBHS Npo3anasbHUX i 3HWKEHHSIM NpoTU3ananbHuX iHTEPNEViKiHIB y cupoBaTLi
KpoBi BariTHWX. [pu3Ha4eHHs KOMMNEKCHOTO NiKyBaHHS CMIPUSANO 3HVKEHHIO akTWBHOCTI 3ananbHoi BiANoBidi; Lie NiaTBEpmMKEHO
MOKPALLEHHSAM MOKa3HUKIB LIUTOKIHOBOT NaHKM.

BucHosku. HACT nig yac BariTHOCTi CynpoBOKYETLCS CYTTEBUMM 3MiHAMMW LIMTOKIHOBOIO NPodinto. MprU3Ha4eHHs KOMMIEKCHOI
Tepanii: BitTamiHy E, ypcoae3okeuxoneBoi KUCNOTY Ta L-KapHITUHY — € e(heKTUBHUM Y NiKyBaHHI BariTHUX i3 HEanKorornbHO X1po-
BOIO XBOPOOOIO MeYiHKA Ha CTaii HearnkoronbHOro cTeartorenaruTy 3aBaski KyMynioBanbHOMY Ta NOTEHLLioBanbHOMY edexTam,
3MEHLLY€E NPOSiBY CUCTEMHOTO 3ananeHHs LUNAXoM HopManisawii piBHS LIMTOKIHIB.

Zaporozhye medical journal. Volume 25. No. 2, March — April 2023



Nonalcoholic fatty liver disease (NAFLD) is one of the
most common diseases of the hepatobiliary system and
represents a wide spectrum of pathological conditions
from simple steatosis with accumulation of lipids in the
liver parenchyma with a fat liver content starting at 5 %
to non-alcoholic steatohepatitis (NASH), characterized by
chronic inflammation and fibrosis, progressing to cirrhosis
and hepatocellular carcinoma [1,4,6]. According to the
EASL-EASD-EASO recommendations, the frequency of
NAFLD among the adult population ranges from 17 % to
46 % [1]. In Ukraine, according to the STEPS study (2019),
this disease is found in women of reproductive age in 24.8 %
of the population, which corresponds to the prevalence of
such diseases as obesity, metabolic syndrome, hyperten-
sion, the presence of which significantly complicates the
course of pregnancy and increases the risk of developing
obstetric and perinatal complications [2]. Individual scientists
have proven the relationship of pathogenetic mechanisms
in the development and progression of NAFLD at the stage
of NASH during pregnancy with obesity, since the presence
of lipid metabolism disorders increases the inflammatory
reaction in the body and significantly complicates the course
of gestation at the stages of steatosis and steatohepatitis
[3-5,8].

A defining aspect in the pathogenesis of nonalcoholic
steatohepatitis is systemic inflammation [6,9]. An overload
of toxic lipids, mainly free fatty acids, causes oxidative
stress and induces specific signals that cause hepatocyte
apoptosis as the predominant mechanism of cell death in
NASH, correlating with the degree of liver inflammation and
fibrosis [6,7,10]. Systemic inflammation is also an important
pathogenetic trigger of endothelial dysfunction, which is
associated with the activation of IL-6 and TNF-a cytokines
in obese patients [13,15]. Alarge amount of placental TNF-a
is released during pregnancy into the maternal bloodstream
(94 %) and less into the fetal bloodstream (6 %) [11,15,21].
There is a positive correlation between the level of TNF-a
and placental dysfunction, depending on its severity [21].
Research conducted by Lao (2020) confirmed the effect of
TNF-a on the coagulant system, which can cause the de-
velopment of DIC, the occurrence of microthrombosis with
the subsequent development of retroplacental hematomas,
hemangiomas, and placental abruption. IL-1 induces the
synthesis of cytokines IL-6, TNF-a, acute phase proteins
in the liver, insulin, and also promotes the production of
progesterone and estrogens by placental cells [10].

One of the methods to correct the pathogenetic links of
NAFLD is the use of antioxidant therapy, polyunsaturated
fatty acids, which reduce hepatic steatosis, manifestations
of lobular inflammation and hepatocellular ballooning [13].
A complex use of vitamin E, ursodeoxycholic acid (UDCA)
and L-carnitine deserves special attention, since potenti-
ates the anti-steatosis effect and improves the course of
pregnancy [16,18,20,28,29]. Patients with NASH have hy-
perglycemia, an excess of intrahepatic iron, that contribute
to and increase lipid peroxidation [20]. Lipid-soluble vitamin
E (o-tocopherol) is a powerful free radical scavenging agent
which interrupts the processes of polyunsaturated fatty acid
peroxidation [16,17,21,29]. On the other hand, UDCA has
numerous hepatoprotective properties, including replace-
ment of toxic bile acids, stabilization of cell membranes,
and immunomodulatory effects [16,18,19]. UDCA inhibits
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apoptosis of hepatocytes, can modulate the mitochondrial
membrane potential [22]. The administration of L-carnitine
can positively affect the B-oxidation of fatty acids in mito-
chondria, thus promoting lipid metabolism by increasing the
absorption of fatty acids and reducing the accumulation of
lipids in hepatocytes [28]. Studies conducted by Jean-Fran-
cois Dufour (2006, 2011, 2022) have confirmed a low level
of vitamin E, which is well known as a lipophilic antioxidant,
in the blood serum of patients with NAFLD and obesity
[16,17,29]. At the same time, Vlad Ratziu (2022) points to
the immunomodulatory functions and direct anti-apoptotic
properties of UDCA that block the progression of NAFLD/
NASH by reducing serum levels of TNF-a and restoring
the defective activity of natural killer cells, thus suppressing
fibrosis in patients with NASH [18]. The above data became
the basis for the possibility of correcting liver steatosis in
pregnant women with NASH by improving the processes
of lipotoxicity, endothelial dysfunction and systemic inflam-
mation to prevent the development of clinically significant
obstetric and perinatal complications.

Aim
The aim of the study was to evaluate the cytokine profile
state in pregnant women with NAFLD at the stage of NASH

with varying degrees of obesity under the influence of the
developed complex therapy program.

Material and methods

In the study, we examined 197 pregnant women with
NAFLD at the stage of NASH in combination with obesity,
who were brought to Ternopil Regional Clinical Perinatal
Center “Mother and Child” to undergo inpatient treatment
and formed the main and control groups. The main group | -
98 pregnant women with NAFLD at the stage of NASH with
varying degrees of obesity were divided into 3 subgroups
depending on body mass index (BMI). Among them, 26
pregnant women with BMI of 25.0-29.9 kg/m? were included
in 1A group, 48 pregnant women with BMI of 30.0-34.9 kg/m?
were included in IB group, and 24 pregnant women with
BMI of 35.0-39.9 kg/m? comprised IC group. All pregnant
women were prescribed complex therapy including vitamin
E at a dose of 400 IU/day, ursodeoxycholic acid at a dose
of 15 mg/kg/day and L-carnitine at a dose of 3 g per day in
a continuous mode in accordance with the pharmacody-
namic properties of the drugs used when the diagnosis of
NASH was confirmed. The comparison group was made
up of women with NAFLD at the stage of NASH and ab-
dominal obesity, representative of the pregnancy course
and age, who corresponded to the subgroups of the main
group (IlA- 23 patients, IIB — 25 women, IIC — 21 pregnant
women) and received a basic therapy. The basic therapy of
pregnant women with NASH was performed in accordance
with the Order of the Ministry of Health of Ukraine No. 826
dated November 6, 2014 “Non-alcoholic steatohepatitis”
and the 2016 EASL-EASO practical recommendations [2].
Accordingly, such treatment included taking alpha-tocophe-
rol acetate in a daily dose of 200-400 mg (25-36 drops),
Omega-3 in the form of 300 mg eicosapentaenoic acid, 200
mg docosahexaenoic acid, 498 mg other fatty acids, 2 mg
D-o-Tocopherol (1 capsule) twice a day within 15 minutes
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Table 1. Age distribution of pregnant women in all clinical groups

Clinical groups Median age (M £ m)

Main group (n = 98) 21-37 272%25
Comparison group (n = 69) 19-38 284134
Control group (n = 30) 18-39 251+23

Differences between the median age are not significant (P > 0.07).

Table 2. NASH-FibroTest indicators in pregnant women with NAFLD at the stage of
NASH depending on the degree of obesity (M + m)

Parameter, Control group

units (n=30) Class | obesity | Class Il obesity

of measurement IA+llAgroup |IB+IBgroup | IC +IIC group
) (n=73) (n = 45)

Steato-test, cu. 0.17£0.01 0.52+0.01* 0.64 £ 0.01** 0.72 £ 0.01******

Ash-test, cu. 0.050.01 0.07 £0.01 0.12+0.01 0.130.01

NASH-test, cu. 0.17 £ 0.01 0.50 £0.01* 0.69 £0.01*** 0.77 £0.01%x*x**

cu.: conditional unit. *: the difference is significant in comparison with the parameter of the control group
(P <0.05); **:the difference is significant in comparison with the parameter of 1A + A subgroups (P < 0.05);
**%: the difference is significant in comparison with the parameter of IB + 1IB subgroups (P < 0.05).

before a meal. The control group consisted of 30 practically
healthy women with a mean BMI of 23.53 + 0.38 kg/m?.

The study was conducted in the period from 2019 to
2021 on the basis of the Communal Institution of the Ter-
nopil Regional Council “Ternopil Regional Clinical Perinatal
Center “Mother and Child™, Ukraine. The Ethic Committee
of the Ivan Horbachevsky Ternopil National Medical Uni-
versity of the Ministry of Health of Ukraine approved the
study on 29 October 2019, protocol of the session No. 14.
The study was conducted in accordance with the ethical
standards of the 1975 Helsinki Declaration, 2008(5) revision,
as well as the national law. In all cases, informed consent
was obtained from patients.

The diagnosis of NASH and obesity was established in
accordance with the 2013 global practical recommendations
of the World Gastroenterology Organization (WGO) global
guidelines on obesity, standardized protocols for the diag-
nosis and treatment of digestive system diseases based on
the order of the Ministry of Health of Ukraine No. 826 dated
November 6, 2014, the unified clinical protocol of primary,
secondary (specialized) medical care “Non-alcoholic steato-
hepatitis, ICD-10", on the grounds of anamnesis data, clini-
cal, instrumental examinations and biochemical markers by
standard methods following the EASL-EASD-EASO Clinical
practice guidelines for the management of NAFLD [1,2].

Pregnant women involved in the study did not have a
history of alcohol abuse, they did not have serum markers
of viral hepatitis B or C, autoimmune or hereditary liver
diseases. BMI was determined by the Quetelet index:

BMI = weight (kg) / height? (m)

BMI results were evaluated according to the WHO
classification: 18.5-24.9 kg/m? — normal body weight;
25.0-29.9 kg/m? — excess body weight; 30.0-34.9 kg/m? —
class | obesity; 35.0-39.9 kg/m? — class Il obesity; 40 and
more kg/m? — class Il obesity.

Table 1 shows the age distribution of pregnant women
in all groups. The given values indicate the age homogeneity
of women in all groups (P > 0.07).

The criteria for inclusion in the study were: the presence
of a desired singleton pregnancy without abnormalities
of fetal development, the absence of severe extragenital
pathology in the stage of decompensation, the absence
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of abnormalities of uterine development, the presence of
excess body weight or obesity, voluntarily provided written
informed consent for additional examinations, namely the
NashTest, elastography and steatometry of the liver, as
well as adherence to the recommended treatment regimen.

Exclusion criteria comprised viral hepatitis B, C, D, auto-
immune hepatitis, toxic liver damage, genetic liver pathology,
liver cirrhosis, the presence of extragenital pathology in the
stage of decompensation, type 1 and 2 diabetes mellitus,
congenital anomalies of the uterus, multiple pregnancy.

After an explanatory interview, all patients signed an
informed consent to participate in the study.

To assess the presence and severity of steatosis, liver
elastography with steatometry (IU22xMATRIX ultrasound
(US) diagnostic system, Phillips Ultrasound, USA)) and
NASH-FibroTest non-invasive diagnostic test (BioPredictive
laboratory, France) were performed, and a comprehensive
assessment of morphological changes in hepatocytes was
determined. Blood was taken in the morning on an empty
stomach from the elbow vein to determine the following
indicators: alpha2 macroglobulin, haptoglobin, apolipopro-
tein A1, total bilirubin, gamma-glutamyltransferase, ALAT,
ASAT, glucose level, total cholesterol, triglycerides taking
into account BMI and the age of a woman. The test results
were graphically evaluated on 3 scales: the presence of fafty
hepatosis (SteatoTest scale) and alcoholic or non-alcoholic
steatohepatitis (AshTest and NashTest scales).

To evaluate the cytokine profile, levels of IL-1B, IL-6,
IL-10, and TNF-a were determined by enzyme-linked im-
munosorbent assays (ELISPOT), BD Biosciences (USA).
Examination of pregnant women for the cytokine profile
evaluation was carried out before the start of treatment
and no earlier than 1.5 months after receiving the therapy.

For statistical data analysis, the license program “IBM
SPSS Statistics” was used for Windows software version
21.0. Quantitative indicators were given as arithmetic mean
and standard error of the mean (M = m). The paired Stu-
dent's t-test and the one-way ANOVA were used to compare
mean indicators in all subgroups, and the non-parametric
Mann-Whitney test was used in case of non-normal dis-
tribution. Adjusted odds ratios (OR) and 95 % confidence
intervals (Cl) were calculated. Differences between the
values were considered significant at a value of P < 0.05.

Results

According to the blood test results in pregnant women with
NAFLD and obesity it was found that patients of all groups
had a significant grade of steatosis (Table 2) based on the
integral Steato-test, Ash and NASH tests. On the basis the
Ash-test results, we concluded that steatosis in pregnant
women was exclusively of non-alcoholic etiology. According
to the Steato-test results, the highest rate was observed in
women of IC and IIC subgroups, which was 1.38 and 1.2
times higher than the results of the examined pregnant
women of IA + lIAas well as IB + 1B subgroups (P < 0.05).
Similar results were obtained after the NASH-test: the rate
in pregnant women with NASH and Il degree obesity ex-
ceeded that among women of 1A + IIA subgroups by 1.54
times and among patients of IB + 1IB subgroups by 1.11
times (P < 0.05), significantly indicating a direct relationship
with an increase in BMI.
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Determination of the liver steatosis grade in pregnant
women based on the results of US steatometry was per-
formed according to the scale of US wave attenuation
proposed by M. Sasso et al. and the NAS (NAFLD activity
score) validated by the morphological scale of fatty infiltra-
tion: SO — no signs of steatosis were detected (less than
5 % of hepatocytes with fatty infiltration): from 1.0 dB/cm
to 2.19 dB/cm; S1 — the minimum grade of steatosis (the
proportion of hepatocytes with fatty infiltration was 6-33 %):
from 2.20 dB/cm to 2.29 dB/cm; S2 — moderate steatosis
(the proportion of hepatocytes with fatty infiltration was
34-66 %): from 2.30 dB/cm to 2.90 dB/cm; S3 — pronounced
steatosis (the proportion of hepatocytes with fatty infiltration
was >66 %): >2.90 dB/cm [23].

No grade of steatosis (S0) was detected at liver elas-
tography with steatometry among the examined women of
IB +1IB and IC + IIC groups. S1 grade of steatosis was re-
corded 3.6 times and 5.5 times more often among pregnant
women of |A + IIA group compared to indicators of IB + 11B
and IC + IIC groups of pregnant women, respectively,
(P < 0.05). The frequency of S2 in pregnant women with
NASH and class | obesity was observed 14 times higher
than that in the group of patients with NASH and overweight,
and 3.2 times higher in comparison with IC + IIC group of
pregnant women (P < 0.05). S3 grade of steatosis was found
in 71.1 % of women in IC + IIC group, which significantly, 3
times (P < 0.05), exceeded the rate of pregnant women in
IB + 1B group. Therefore, in pregnant women with NASH,
the steatosis grade increased with the higher degree of
obesity, producing unfavorable conditions for the pregnancy
course and childbirth in the future.

Analyses of the cytokine profile in women with NASH and
varying degrees of obesity showed the presence of systemic
inflammation links in the examined groups, which was mani-
fested by an increase in the level of pro-inflammatory (IL-18,
IL-6, TNF-a) and a decrease in anti-inflammatory (IL-10)
interleukins in blood serum of pregnant women, thus helping
conclude about the negative effect of NASH during pregnancy
on the regulation of the systemic immune response.

According to our findings (Tables 4, 5, 6), a significant
increase in the levels of IL-1p, IL-6, and TNF-a (P < 0.001)
was found in all groups of pregnant women with NASH,
which were positively correlated with BMI. So, before
starting the treatment, the level of IL-1f in IA group was
significantly higher by 1.42 times, in IB group - by 2.63
times, and in IC group — by 4.12 times (P < 0.001) compared
to the control one. During pregnancy, the level of IL-6, in
contrast to the control group, was also higher in all groups
of examined women. Therefore, in IA group, the found
significant difference was higher by 1.52 times, in IB group
— by 2.62 times, in IC group — by 3.29 times (P < 0.001).

Evaluating the cytokine system in pregnant women of
all groups, a statistically significant decrease in the level
of IL-10 was found in comparison with the control group of
women: in I1A group — by 1.53 times, in IB group — by 1.93
times, in IC group — by 2.35 times (P < 0.001).

The concentration of TNF-a showed similar results, as
in women of the three main examined groups it was 1.68,
2.88 and 3.58 times higher, respectively, than that of the
control group (P < 0.001).

The complex treatment prescription in the form of vita-
min E, UDCA and L-carnitine contributed to a decrease in
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Table 3. The severity of hepatic steatosis in pregnant women with NASH depending
on the degree of obesity

NASH (167)

of steatosis [ g\eryeight Class | obesity Class Il obesity
IA +1IB group (n = 49) IB +1IB group (n =73) IC +1IC group (n = 45)

X 7S S 7R O T
0 0

S0 12 244 0 0

S1 35 715 14 19.1 5 1.1
S2 2 41 42 57.6 8 17.8
83 0 0 17 23.3 32 711

Table 4. The state of cytokine profile indicators in overweight pregnant women with
NASH before and after the complex drug therapy (M £ m)

Control group | NASH + Overweight
AMn=26) _ |IAMm=2)

Before After Before After
treatment treatment treatment treatment

Parameter,

units of (n=30)

measurement

IL-1B, pg/ml 2.42£0.09 345+0.11* 296+0.08™ 344+0.12°  3.17+0.09*
IL-6, pg/ml 3.27+0.16 498+0.29*  351+0.15™* 497+0.27* 4.43+0.18"
IL-10, pg/ml 9.69+0.21 871+044*  983+£0.32™* 868+041* 896+0.28

TNF-a, pg/ml ~ 4.51+£0.28 759+£039  512+0.23** 7.58+0.37*  7.17+0.37*

*: significance of differences between parameters in relation to the control group (P < 0.001); **: significance
of differences between parameters in relation to baseline ones (before treatment) (P < 0.001); x: significance
of differences between parameters in relation to those of the comparison group (after treatment).

Table 5. The state of cytokine profile indicators in pregnant women with NASH and
class | obesity before and after the complex drug therapy (M + m)

Control group | NASH + Class | obesity

(n=30)

Parameter,
units of
measurement

Before After Before After
treatment treatment treatment treatment

IL-1B, pg/ml 242+0.09 6.38+0.16*  3.35+0.12**** 6.37+0.12 5.88£0.14*
IL-6, pg/ml 3.27+0.16 857+0.38*  4.56+0.18*** 858+0.39* 8.03+0.21*
IL-10, pg/ml 9.69+0.21 746+037*  891+£024™* 745+0.36* 7.61+0.33"
TNF-a, pg/ml  4.51+0.28 13.03+£0.36* 8.14£0.19** 13.05+0.34* 11.29+0.43*

*: significance of differences between parameters in relation to the control group (P < 0.001); **: significance
of differences between parameters in relation to baseline ones (before treatment) (P < 0.001); x: significance
of differences between parameters in relation to those of the comparison group (after treatment).

Table 6. The state of cytokine profile indicators in pregnant women with NASH against
the background of obesity Il degree before and after complex drug therapy (M £+ m)

Control group | NASH + Class Il obesity
(n=230) IC (n = 24) IIC (n=21)

Parameter,
units of

measurement

treatment treatment treatment treatment
IL-1B, pg/ml 242+0.09 9.99 £ 0.53* 3.71£0.15%*  9.98+0.51* 8631037
IL-6, pg/ml 3.27£0.16 10.77 £048"  513£0.26*** 10.79£045*  9.45+0.37*
IL-10, pg/ml 9.69+0.21 5.38 +0.49" 8.22+0.36" 538044 6.12£0.28*
TNF-a, pg/ml 4.51+0.28 16.17£042*  1054£027*™* 16.18+0.39°  14.73+0.39

*: significance of differences between parameters in relation to the control group (P <0.001); **: significance
of differences between parameters in relation to baseline ones (before treatment) (P < 0.001); x: significance
of differences between parameters in relation to those of the comparison group (after treatment).

the inflammatory response activity, which was manifested by
an improvement in the levels of cytokine indicators. Hence,
the level of IL-1B in group |A was not significantly different
from the control until the end of pregnancy and decreased
by 1.16 times, in group 1B — by 1.90 times, in group IC — by
2.69times (P < 0.001). With additional complex therapy, the
level of IL-6 was decreased by 1.41 times in group A being
not significantly higher than in healthy pregnant women, in
group IB — by 1.87 times, while IL-6 level was 2.09 times
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decreased only in group IC and did not reach the control
indicators (P < 0.001).

After the course of treatment, the serum level of IL-10
was increased by 1.12 times in patients of IAgroup, by 1.19
times —in IB group, by 1.52 times —in IC group (P < 0.001).

Similarly, TNF-a levels in all main groups were de-
creased by 1.48, 1.60, and 1.53 times, respectively, com-
pared to the baseline levels (P < 0.001).

Evaluating the given results, we could regard the
prescribed complex treatment with vitamin E, UDCA and
L-carnitine as effective in reducing the levels of both pro-
(IL-1B, IL-6, TNF-a) and anti-inflammatory cytokines (IL-10),
suppressing signs of the systemic inflammation.

Discussion

NAFLD is the most common cause of liver disease world-
wide and it is the hepatic manifestation of metabolic syn-
drome, which is often accompanied by obesity, dyslipidemia,
systemic inflammation, and endothelial dysfunction. Of
particular concern are reports of an increase in the number
of NAFLD cases in the stage of non-alcoholic steatohepatitis
with excess body weight and obesity in adolescence, which
contributes to the development of end-stage liver disease
much earlier in adulthood than classical suggestions
describe. Compounding the problem is the fact that most
adults worldwide are overweight or obese, but women of
reproductive age are leading the trend, gaining weight faster
than men and older women [24,25].

Our analysis of the cytokine profile indicators in pregnant
women with NAFLD at the stage of NASH with varying degrees
of obesity has shown the significant increase in the levels of
pro-inflammatory (IL-1B, IL-6, TNF-a) and the decrease in
anti-inflammatory (IL-10) interleukins, which were correlated
with the increase in BMI, and could serve as a trigger for the
development of obstetric and perinatal complications.

Dyslipidemia and endothelial dysfunction are not
only associated risk factors for NASH, but also the main
pathogenetic links that trigger mechanisms of systemic
inflammation associated with obesity during pregnancy.
Scientific research by Lee (2016) and Qian et al. (2022)
indicate that an obesity-induced increase in the concen-
tration of pro-inflammatory cytokines serves as the basis
for the development of preeclampsia, premature rupture of
the amniotic membrane and postpartum bleeding [9,26].
Dyah et al. (2021) highlights a direct correlation between
increased interleukin levels and high frequency of placental
dysfunction with a violation of the utero-placental and pla-
cental-fetal circulation, which is directly proportional to an
increase in BMI in pregnant women [25].

Our study has shown a direct relationship between
NASH and manifestations of systemic inflammation
detected during pregnancy, which ultimately led to a
pathological course of pregnancy in the form of a high
risk to develop preeclampsia, placental dysfunction, fetal
growth retardation, premature rupture of the amniotic
membranes compared to healthy pregnancies. The given
results are comparable to scientific works by M. Sarkar
(2020), V. Ratziu (2022), N. Li (2021) J. F. Dufour (2022),
which confirm increased levels of IL-1B, IL-6 and TNF-a
and decreased levels of IL-10 with increasing BMI in NASH
patients [12,18,27,28].
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The elimination of these pathophysiological links is a
key principle in the regression of liver steatosis and pre-
venting the development of serious obstetric and perinatal
pathology. The prescription of complex treatment including
vitamin E, ursodeoxycholic acid and L-carnitine is appropri-
ate in achieving anti-steatotic and hepatoprotective effects,
improving metabolic processes in the liver and placental
microcirculation [27]. Vitamin E inhibits lipid peroxidation
processes due to immunomodulatory and radioprotective
properties. On the other hand, mitochondrial dysfunction
and apoptosis of hepatocytes are characteristic features
of NASH associated with overweight [7,17,28]. UDCA
has hepatoprotective properties and immunomodulating
effects, and by virtue of that, suppresses these pheno-
mena by modeling the mitochondrial membrane potential,
as well as suppressing the expression of some HLA-1
histocompatibility antigens on the hepatocyte membrane,
as a result of which a decrease in pro-inflammatory inter-
leukins is observed [14,17,18,19,21]. L-carnitine inhibits
the inflammatory reaction through the transfer of -oxidized
long-chain fatty acids into mitochondria and the removal of
toxic substances in the process of fatty acid metabolism,
contributing to the reduction of oxidative stress and systemic
inflammatory response [27].

Thus, it is the combination of pathogenetically justified
complex of UDCA, vitamin E and L-carnitine that helps to
reduce the activation of systemic inflammation in pregnant
women with NASH and may prevent the development of
certain obstetric and perinatal complications.

Conclusions

1. Nonalcoholic fatty liver disease at the stage of nonal-
coholic steatohepatitis during pregnancy is accompanied by
significant changes in the cytokine profile, which is manifest-
ed by an increase in the levels of pro- (IL-1B, IL-6, TNF-a)
and anti-inflammatory interleukins (IL-10). An increase in
the body mass index directly contributes to the increase
in these indicators in pregnant women with nonalcoholic
steatohepatitis.

2. The complex therapy prescription including vitamin
E, ursodeoxycholic acid and L-carnitine is effective in the
treatment of pregnant women with non-alcoholic fatty liver
disease at the stage of non-alcoholic steatohepatitis due
to cumulative and potentiating effects, reducing manifes-
tations of systemic inflammation by normalizing the level
of cytokines.

Prospects for further scientific research. The ob-
tained data justify the need to examine long-term outcomes
in pregnant women with NASH and varying degrees of
obesity.
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Aim. To evaluate the content of calprotectin and volatile fatty acids (VFAs) in feces of patients with inflammatory bowel disease (IBD).

Materials and methods. 61 patients (33 men and 28 women) with IBD aged 20 to 66 years (the mean indicator was 41.80 + 1.14
years) were examined. The patients were treated in the Department of Intestinal Diseases of S| “Institute of Gastroenterology of
the National Academy of Medical Sciences of Ukraine”. All the patients were divided into two groups: Group | — 46 patients with
ulcerative colitis (UC) and Group Il - 15 patients with Crohn’s disease (CD). The control group consisted of 10 practically healthy
people (donors).

Calprotectin detection in fecal samples was carried out using a kit “lmmundiagnostik’, Germany. Fecal VFAs were analyzed using
a hardware-software complex for medical research with a gas chromatograph Chromatek-Crystal 5000.

Results. A significant increase in the content of fecal calprotectin was found. Its amount depended on the disease nosology and
was more expressed in patients with UC (3.5 times higher (P < 0.05) than that in patients with CD). The observed changes were
accompanied by an increase in the content of propionic (C3) acid and a decrease in acetic (C2), butyric (C4) acids in coprofiltrates
of the examined patients. The detected imbalance in the fecal content of VFAs in patients led to an increase in the amount of fatty
acids, which was more pronounced in patients with CD. An association between calprotectin levels and fecal VFA content was
identified. Thus, correlation analysis allowed to establish a relationship between calprotectin levels and propionic acid content in
patients with IBD (r = 0.370; P = 0.046).

Conclusions. In the case of active bowel inflammation, there is the increase in the fecal content of calprotectin and the decrease
in VFAs (acetic and butyric acids) in accordance with the degree of disease activity, which allows the use of these indicators to
assess the efficacy of therapies.

Acouiauif KaAbMPOTEKTHHY 3 ACTIOUUMHU XKUPHUMU KUCAOTAMMK
Y XBOPUX i3 3anaAbHUMMU 3aXBOPIOBAHHAMM KULLIEYHUKA

0. M. CtenaHos, I. A. KaeHina, 0. M. Tatapuyk, M. B. CtoiikeBuy, T. C. TapacoBa, H. C. ®epopoBa, O. . MeTiwko

MeTa po60TH — OLHWUTW BMICT KanbnpOTEKTUHY Ta NETHUMX XupHUX kncnoT (JDKK) y kani xBopux i3 3ananbHUMKM 3aXBOpoBaH-
HAMK knweyHuka (33K).

Marepianu Ta metogu. Obctexunu 61 xsoporo Ha 33K, ski nepebyBany Ha nikyBaHHi B BifAiNeHHi 3aXBOpPIOBaHb KULLEYHWKa
LY «lHctutyT ractpoeHTeponorii HAMH Ykpainu». Cepen nauieHTie 33 (54,1 %) vonosikv i 28 (45,9 %) xiHok Bikom Big 20 go
66 pokiB (cepeaHin nokasHuk — 41,80 + 1,14 poky). ObcTexeHux noginunu Ha agi rpynu: | rpyna — 46 xsopux Ha HecneumidHMi
Bupaskoui konit (HBK), Il rpyna — 15 nauienTis i3 xsopoboto KpoHa (XK). KoHTponeHa rpyna — 10 npakTuiHo 30opoBux niogei
(moHopiB). KanbnpoTekTuH y 3paskax kary Bu3Haqanu 3a fonomorot Habopy dipmu «Immundiagnostik» (Germany). BusHaueH-
HS1 NETHOUMX XKVUPHWX KUCAOT Yy Kani 3aiCHWNM 3a AOMOMOTOK0 anapaTHO-MPOrpaMHOr0 KOMMIIEKCY [Nt MEAUYHUX AOCHILKeHb,
3acTocyBaBLUM ra3oBuin xpomartorpad Xpomarak-Kpuctann 5000.

Pesynitati. BeTaHoBUNM BiporigHe MimBULLEHHS BMICTY thekanbHoro kanbnpoTekTiHy. Moro kinbkicTs 3anexana Big Hosonorii
3axBoptoBaHHsl Ta Byna BinbLuoto B navjeHTis i3 HBK (nigsuiuenHs B 3,5 pasa (p < 0,05) nopieHsaHO 3 xBopumMun Ha XK). BuseneHi
3MiHW CYNpPOBOMKYBANMCA NiABULLEHHAM BMICTY nponioHosoi (C3) KcnoTh Ta 3HmkeHHsM ouTosoi (C2), macnsHoi (C4) kuenoT y
konpodinkTparti obcTexeHux. Busenenuin aucbananc y smicti KK y kani nauieHTiB npu3soave A0 NiABULLEHHS CYMU KUPHUX KUC-
nioT, Lo 6yno GinbLu BupaxeHUM y nauieHTis i3 XK. BctaHoBMnm 38’530k Mix piBHeM kanbnpotekTuHy Ta Bmictom JDKK y kani. Tak,
KopensALifHMIA aHani3 nokasas y xBopux Ha 33K 3B'A30K piBHS KarbnpoTEKTUHY i3 BMICTOM NponioHoBoi kuenotu (r=0,370; p = 0,046).

BucHoBky. [Mig Yac akTMBHOrO 3ananeHHs KULLEYHMKa CrnocTepiraioTb NigBULLEHHS BMICTY cheKanbHOro KanbnpoTeKTUHY Ta 3HW-
xeHHs JDKK (ouTtoBOi Ta MacnsHOi KUCMOT) y cpekanisix BiAnoBigHO [0 CTYNeHs akTMBHOCTI 3axBOptoBaHHS. OTxe, Lii MoKasHWKu
MOXHa BMKOPUCTOBYBATH ANS OLiHIOBaHHS eCheKTUBHOCTI Teparii.

Inflammatory bowel diseases (IBDs) represent a serious
medical and social problem, which causes considerable
interest in the study of etiology, pathogenesis, clinical
manifestations of the pathology, development of diagnostic
and treatment complexes all over the world [1,2]. IBDs,

which include ulcerative colitis (UC) and Crohn’s disease
(CD), are chronic recurrent inflammatory diseases of the
gastrointestinal tract, which lead to irreversible disorders of
its structure and functions [3]. The number of patients with
IBD is increasing, which is characterized by both systemic
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manifestations and polymorbid course [1]. The problem of
diagnostics and treatment of UC and CD currently remains
one of the most serious and unresolved issue in gastroen-
terological practice [4,5].

Genetic predisposition, intestinal microbiota, the im-
mune system state and the external environment influence
are the main factors in the pathogenesis of IBD [6-8]. It is
known that the pathogenesis of IBD is based on impaired
immune response, which leads to the development of
nonspecific inflammation in the intestinal wall and mucous
membranes [9,10]. The action of immune complexes and
inflammatory mediators (cytokines, histamine, reactive
oxygen species, NO) on intestinal wall cells contributes
to their damage and tissue destruction. Excretion of fecal
calprotectin (FC), a neutrophil protein that is a part of the
inflammatory infiltrate in IBDs, reflects the transition of
inflammatory cells into the intestinal lumen. FC performs
a protective role. It was found that its concentrations were
correlated with the neutrophilic infiltration intensity in the
intestinal mucosa [11]. Due to this fact, FC was proposed
as a noninvasive marker of intestinal inflammation [12,13].

Calprotectin is a calcium- and zinc-binding protein.
Calprotectin of the S100 protein family was first discov-
ered by I. Dale and co-authors in the cytoplasm of gran-
ulocytes as a protein with antimicrobial activity in 1983
[14]. It has antibacterial, antifungal, and antiviral activity.
Calprotectin represents about 60 % of the total mass of
soluble protein in human neutrophil cytoplasm and is
also localized in monocytes, macrophages and epithelial
cells [15]. Upon binding to calcium, it becomes resistant
to high temperature and to degradation by leukocyte and
microbial enzymes [16].

The colon is densely inhabited by a population of mi-
croorganisms, the so-called “gut microbiota”, capable of fer-
menting carbohydrates and proteins that elude absorption
in the small intestine during digestion [17]. This microbiota
produces a wide range of metabolites, including short chain
fatty acids (SCFA). These compounds are absorbed in the
large intestine and are defined as 1-6 carbon volatile fatty
acids (VFAs) which can present straight or branched-chain
composition [18]. The gut is the primary site where SCFA
mediate their effect on either intestinal epithelial integrity
or mucosal immune response. Disorders of gut microbiota
leading to decreased SCFA are associated with colonic
diseases, including IBD [19,20].

Aim
To evaluate the content of calprotectin and VFAs in feces
of patients with IBD.

Materials and methods

A total of 61 patients (33 men and 28 women) with IBD
aged 20 to 66 years (the mean indicator was 41.80 + 1.14
years) were examined. The patients were treated in the
Department of Intestinal Diseases of Sl “Institute of Gas-
troenterology of the National Academy of Medical Sciences
of Ukraine”. All the patients were divided into two groups:
Group |- 46 patients with UC and Group Il - 15 patients with
CD. The control group consisted of 10 practically healthy
people (donors).

3anopisbkuin MeguuHuii xxypHan. Tom 25, Ne 2(137), bepeseHb — kiTeHb 2023 p.

OpwuriHaAbHI AOCAIAXKEHHS

The submitted materials for publication were consistent
with the provisions of bioethics. All the patients signed an
informed consent to participate in this study.

The diagnoses of CD and UC were established in ac-
cordance with generally accepted standards of diagnostics
in gastroenterology. The disease severity was determined
based on clinical data, laboratory, radiological, endoscopic
and morphological examinations of intestinal mucosa sam-
ples. Calprotectin detection in fecal samples was carried
out using a kit “lmmundiagnostik”, Germany. An absorption
intensity was measured using a microplate photometer Stat
Fax 303 Plus at a length of 450 nm. Calibration curves
were used to determine calprotectin concentrations in the
samples tested. The norm was a concentration of less than
50 pg/g of feces.

Fecal VFAs were analyzed using a hardware-software
complex for medical research with a gas chromatograph
Chromatek-Crystal 5000.

To optimize the mathematical processing, the results
were entered into a spreadsheet database Microsoft Excel.
Statistical analysis of the results was performed using the
software package Statistica 6.1 (serial number AGAR909E-
415822FA). To describe an extent of the central tendency
in quantitative features, mean arithmetic (m) and standard
error (SE), median (Me), 25 % and 75 % quartiles were
used. Comparisons between mean values of variables
were performed using a parametric method (Student’s
t-test) with a normal distribution of these features expressed
in an interval scale. Variables were found to be normally
distributed as checked within each group by the Shapiro—
Wilk’s test for normality. In other cases, a nonparametric
method (U-Mann-Whitney test) was used. A difference
between the mean values was considered significant at a
level of P < 0.05. A strength of the relationships between
the variables was assessed using significant Spearman
correlation coefficients (r).

Results

FC levels were increased in 95.0 % (38/40) of patients
with IBD and ranged from 43.8 ug/g to 1234.4 pg/g. A
moderate increase in FC levels (from 50 ug/g to 120 ug/g)
was observed in 20 % (6/40) of patients, and a significant
increase — in 80 % (32/40).

Amean FC level was significantly higher than the norm
and was 476.8 (150.8; 705.6) pg/g in the general group of
patients with IBD, 521.3 (221.8; 839.3) ug/g — in patients
with UC and 150.8 (93.2; 400.1) ug/g — in patients with CD.
Its mean level was 3.5 times significantly higher (P < 0.05)
in patients with UC than that in patients with CD (Fig. 1).

There was a significant decrease in fecal acetic acid
concentrations in patients with UC and CD compared
with control values: by 13.3 times — 0.014 + 0.003 ug/ul
(P<0.001)and 11.1 times —0.018 £ 0.006 pg/ul (P <0.001),
respectively (Table 1).

A mean level of acetic acid (C2) exceeded the control
values and was 0.014 (0.0040; 0.0018) pg/ul in patients with
UC and 0.024 (0.009; 0.025) ug/ul — in patients with CD.
The mean C2 level in patients with CD was 1.7 times higher
(P < 0.05) than that in patients with UC (Fig. 2).

Analysis of the coprofiltrate VFA content in patients
with IBD indicated a significant increase in propionic acid,
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Table 1. VFA concentrations in coprofiltrates of patients with IBD, (M + m)

Indicator / Acid, pg/pl IBD (n = 34) UC (n=25) CD(n=9) Control (n=7)

Acetic 0.015 £ 0.002** 0.014 £ 0.003** 0.018 £ 0.006** 0.200 + 0.003
Propionic 0.0090 + 0.0001** 0.0080 + 0.0001** 0.013 £0.001** 0.0045 +0.0002
Butyric 0.041 £0.007* 0.039 £ 0.008** 0.046 £ 0.001** 0.080 + 0.001
X (C2-C4) 0.021 £ 0.003** 0.020 £ 0.003** 0.025 £ 0.002** 0.008 +0.001
Anaerobic index 4.81+0.99" 5.23+0.98* 3.61+0.70* 0.735+0.018
*:P<0.01; **: P <0.001 - significant difference compared with the control.
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which was observed in both UC and CD patients by 1.7
times (0.0080 + 0.0001 pg/ul, P < 0.001) and by 2.8 times
(0.010 £ 0.001 pg/pl, P < 0.001), respectively (Table 1).

Amean level of propionic acid did not exceed the control
values and was 0.008 (0.000; 0.0011) pg/ul in patients with
UC, but it was 2.8 times (P < 0.05) higher in CD patients
compared with UC patients and above the control values
—0.022 (0.009; 0.025) pg/ul (Fig. 3).

The identified changes could indicate a violation of
microcirculation in the intestinal mucosa and slowing down
of metabolic processes, as propionic fatty acid is a regulator
of lipid metabolic processes.
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There was a decrease in butyric acid levels in UC
patients by 2 times (0.039 £ 0.008 pg/ul, P <0.001) and in
CD patients by 1.7 times (0.046 + 0.001 pg/ul, P < 0.001) as
compared with the control (0.080 £ 0.001 ug/ul) (Table 1).

Amedian level of butyric acid (C4) was almost equal to
the control values amounting to 0.041 (0.004; 0.017) pg/ul
in patients with UC and was increased to 0.070 (0.005;
0.075) pg/ul in patients with CD (Fig. 4).

An observed imbalance in the fecal content of VFAs in
patients with IBD led to an increase in the amount of fatty
acids, which was 1.7 times more pronounced in CD patients
as compared to UC patients.
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When determining an anaerobic index (Al), it was found
to be equal to 0.735 £ 0.018 pg/pl in the control, while its a
6.5-fold increase was observed in the group of patients with
IBD (4.81+0.99 ug/ul, P <0.001), a 7-fold increase —in the
group of patients with UC (5.23 + 0.98 ug/l, P < 0.01), a
4.9 fold increase — in the group of patients with CD (3.61 +
0.70 pglul, P <0.01) (Fig. 5).

An association between fecal levels of calprotectin
and VFAs was revealed. Thus, correlation analysis allowed
to establish a relationship between the FC level and the
propionic acid concentration in IBD patients (r = 0.370;
P =0.046).

Discussion

FC has been shown to be a product of neutrophilic gran-
ulocytes, which if detected at high levels in feces could
indicate inflammatory processes in the intestine [1,6,7].
According to our study results, the increased levels of
FC were detected in patients with IBD. Moreover, its
level was significantly higher in UC patients than that
in CD patients, which is consistent with the previous
studies data [1,5,6].

Our study has shown the relationship between VFAs
and the inflammatory parameter — FC which could reflect
inflammation in the gastrointestinal tract and be useful
as a biomarker of IBD and other inflammatory conditions
[3,4,6].

VFAs are interesting metabolites because of their
antiseptic activity, interacting with the immune system and
improving the integrity of the intestinal barrier [13].

In our study, we have observed decreased VFA concen-
trations in patients with IBD, that was significant for acetic
(C2) and butyric acids (C4). Acetic acid is considered to
perform the most important physiological functions and is
associated with body weight regulation, energy expenditure,
lipid metabolism and insulin sensitivity. Since acetic acid
has been demonstrated to affect the metabolism of muscle
and fat tissues, it is possible that altered levels of acetic
acid may affect metabolic disorders in these target tissues
associated with 1BD.

The detected changes are confirmed by the increased
concentrations of propionic acid (C3) both in patients with
UC and in patients with CD. Thus, the correlation analysis
allowed to establish the relationship between the level of
FC and the concentration of propionic acid in patients with
IBD (r = 0.370; P = 0.046).

The examination of FC and VFAs in IBD can be used as
a screening tool for the verification of intestinal diseases. In
the case of active bowel inflammation, there were increased
levels of FC and decreased fecal concentrations of VFAs
(acetic and butyric acids) in accordance with the degree of
disease activity, which allows the use of these indicators to
assess the therapy efficacy. When using a FC test, a two-
fold increase in normal indicator and a two-fold decrease
in acetic (C2) and butyric (C4) acids can be considered
diagnostically significant.

The use of non-invasive methods for the determina-
tion of calprotectin and VFAs in fecal samples in patients
with IBD will reduce the frequency of invasive methods of
examination.
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Conclusions

1. Patients with IBD are characterized by increased
levels of FC and propionic (C3) acid, (P < 0.001), decreased
concentrations of acetic (C2), (P < 0.001) and butyric (C4)
acids, (P < 0.001) in coprofiltrates. The positive correlation
has been found between the level of FC and the content of
propionic acid (r = 0.370; P = 0.046) in patients with IBD.

2. When using the FC test, the two-fold increase in
the normal value and the two-fold decrease in acetic acid
(C2) and butyric acid (C4) can be considered diagnostically
significant.
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DOL: 10.14739/2310-1210.2023.2.273629 @) PUTTHaAbHI AOCAIAXKEHHA

B3a€EM03B’A30K pe3UCTEHTHOCTI eMaAi Ta Pi3MUHUX AKOCTEN CAMHU
B HapKO3aAeXHUX XBOPUX

l. P. deayH = *A-0 B, M. 3ybaunk “EF, A, |. dypanuko ZEF |, B, FaH =/BE, M. 1. InbuMLLIMH ZE

NbBiBCbKMIA HaLiOHAAbHWUI MEAUYHWI YHIBEPCHTET iMEHI AaHWAa [aanLbKoro, YkpaiHa

A - KOHLIEMNLLS Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;
F - ocTatouHe 3aTBEPAXEHHS CTaTTi

Meta po6oTu — gocnignTy 38'a30K (i3N4HUX BNACTMBOCTEN CMIMHW 3 PE3NCTEHTHICTIO eMari i IHTEHCUBHICTIO kapiecy B Hapkosa-  Katouosi chosa:

TIEXHUX XBOPUX. Kapiec, HapkoMaHis,
. . . _— ) . PE3UCTEHTHICTb
Marepianu Ta metoan. Y gocnimkeHHi B3snun yyacTb 70 navjieHTiB, SKUX NOAINUIM Ha TpU rpyni: OCHOBHa rpyna (1) — 28 Hapkosa- emant. canHa

NEXHWX 0Ci0, Y SIKNX AjarHOCTOBaHO Kapiec; rpyna NopiBHAHHA (2) — 22 XBOPWX Ha Kapiec TBEPAWX TKaHWH 3yba, B aHaMHESi SIKUX He
3achikcoBaHO BXXMBaHHS HAPKOTUYHUX PEYOBMH; rpyna KoHTPonHo (3) — 20 ocif, y SKMX He BUSIBNM Kapio3He ypaxeHHst 3y6iB. OLiHu-
1IN WBMAKICTb CIMHOBUAINEHHsS (0Bpaxysam 3a topmynoto LLic =V / T), nokasHuk pH poTOBOT pifvHN BCTAHOBWMY 38 JONOMOTOK0  3anopiabKuii
nakMycoBix TecT-cMyxok (Kelilong Instruments, Kutait), cTpykTypHY Ta (yHKUiOHaMNbHY CTilMKICTb emarti 3y6a — 3a eKcripec-MeToaoM ;"gg:“:";s”‘mp"z‘:;‘? 7
TER-test (B. P. Okywko, I1. I. Kocapesa, 1983), 3pilicHunn kniHiuHe ouiHioBaHHs WBWAKoCTi MiHepanisauii 3a KOLIPE-TecTom (32 ¢ 147450 ’
T. 1. Peqinosoto, B. K. Neontbesum i . [1. OBpyLibkim, 1982 p.), BU3HAUNMM IHTEHCUBHICTB Kapiecy 3y6is, BUKopucTaBLum iHaekc KIMB.

s [iarHOCTMKM CTaHy TBEpAMX TKaHUH 3yba BukopucTtany MixkHapoaHy cucTeMy BUSIBNEHHS Ta OLiHIoBaHHs kapiecy 3y6iB— ICDAS.  *E-mail:
it

. . ) . . . . irenafedun@gmail.com
Pesynkratu. Y Hapko3anexHux ocib, XBopux Ha kapiec TBepaux TKaHWH 3y6iB, LWBUAKICTb CIMHOBUAINEHHS HalbinbLUe CNOBINbHEHa,

a pH poToBoi pianHn 3miHeHui y kucnni Gik (5,50 + 0,09 og.) NopiBHSHO 3 NaLieHTamu 3 iHLWKX rpyn. Y HapKO3anexHUX cepeaHin
nokasHuk TER-test ctaHosuB 9,1 + 0,4 6ana, CyTTEBO NEPEBHLLYIOUM NAPaMETPU HEHAPKO3ANEXHNX XBOPHX i3 KapiO3HUMM YpaXeH-
HAmu 3y0iB (5,4 £ 0,2 6ana) 1 oci6, y KoTpuUX KapiosHi ypaxeHHs TBepaAnX TkaHWH 3y6iB He aiarHocTysanm (1,9 + 0,2 6ana). Pesynsrat
KOLLPE-TecTy Hapko3anexHux xeopux (6,1 + 0,3 AHi) Takox 3Ha4HO BMLLMIA Bif MOKA3HWKIB HEHAPKO3aNeXHWX 0Cib i3 kapiecom Ta
oci6 rpynu koHTponito. IHaeke KMB y HapkosanexHux xsopux (16,4 + 0,2 6ana) cBig4MB Npo AyXe BUCOKY IHTEHCUBHICTb Kapiecy 3
BENMWKOI0 YACTKOIO FMNOOKUX BOTHULL, ypakeHb TBEPAUX TKaHWH 3y6a.

BucHoBkuM. Pe3ynbTaTtii OCigKeHHs nokasanu 3MmilLeHHs pH poToBoi piauHm B kucnuii 6ik Ha 23 % y Hapko3aneXHUX XBOpuX
MOpIBHSIHO 3i 300poBUMU. Kpim TOro, B HIX 3adhikCyBanu 3HWKEHHS! LWBMAKOCTi CIIMHOBMAINEHHS Ha 22 % NOPIBHSIHO 3i 300POBUMM
ocobamu. Lij pesyniraTi noB's3aHi 3 NoripLUEHHAM CTiNKOCTi emarni 3y6iB B y3anexHeHux nadieHTis (Ha 79 %) i pemiHepaniayBanbHoi
30aTHOCTI POTOBOI PiANHM (Ha 66 %) NopiBHSAHO 3i 3nopoBMMM Be3 kapio3HWX NopoxHH. IHaekc KIMB y xsopux 1 rpynu Ha 50 %
BiPI3HSABCSA Bif NOKa3HMKa XBOPUX 2 rpynu, Ha 98 % — Bia napameTpiB 06CTeXEHNX i3 3 rpynin. Y HapKo3anexHUX XBopux 3adikcy-
Banm Ha 78 % BinbLuy KiNbKICTb KapiO3HUX NOPOXKHIH Y MeXax AEHTUHY NOPIBHSHO 3 HEHAPKO3ANEXHMM NaLiEHTaM 3 KapiECoM.

Relationship between enamel resistance and physical properties of saliva Key words:

in drug-addicted patients dental caries, drug
addiction, enamel

I. R. Fedun, V. M. Zubachyk, A. I. Furdychko, I. V.. Han, M. P. lichyshyn resistance, saliva.
Aim. To investigate the relationship between the physical properties of saliva and enamel resistance and caries intensity in drug-ad-  zaporozhye
dicted patients. medical journal

Materials and methods. The study involved 70 patients, who were divided into three groups: the main group (1) — 28 drug addicts 2023;25(2), 147152

diagnosed with caries, the comparison group (2) — 22 patients with caries of dental hard tissues without a history of drug addiction,
and the control group (3) — 20 persons without carious lesions of dental hard tissues. We examined the rate of salivation, which was
calculated by the formula: Rs =V / T, pH of oral fluid using litmus test strips (Kelilong Instruments, China), structural and functional
stability of tooth enamel by the express method TER-test (V. R. Okushko, L. |. Kosareva, 1983), clinically assessed the rate of
mineralization according to the Clinical Assessment of the Rate of Enamel Remineralization-test (T. L. Redinova, V. K. Leontiev
and G. D. Ovrutsky, 1982), dental caries intensity using the DMF index; the International Caries Detection and Assessment System
(ICDAS) was used to assess of the dental hard tissues.

Results. In drug-addicted patients with caries of dental hard tissues, the slowest rate of salivation and significant changes in the oral
fluid pH toward acidic were observed, namely 5.5 + 0.09 units compared with patients of other groups. In drug addicts, the average
TER-test score was 9.1 £ 0.4 points and was significantly higher than that in non-drug-addicted patients with dental caries (5.4 + 0.2
points) and people without dental caries (1.9 + 0.2 points). The Clinical Assessment of the Rate of Enamel Remineralization-test
indicators of drug-addicted patients (6.1 + 0.3 days) were also significantly higher than those of non-addicted and control group pa-
tients. The DMF index in drug-addicted patients was 16.4 + 0.2 points showing a very high intensity of caries with a large proportion
of deep carious lesions in the dental hard tissues.

Conclusions. In drug addicts, the study results have indicated a 23 % pH shift of the oral fluid toward acidic, and a 22 % decrease
in the rate of saliva secretion has also been recorded compared to the healthy individuals. These results were associated with a
79 % decrease in the tooth enamel durability and a 66 % decrease in the remineralizing capacity of the oral fluid in drug addicts
as compared to the healthy individuals. The DMF index of group 1 patients differed from that of group 2 patients by 50 % and from
group 3 individuals — by 98 %. Drug-addicted patients had 78 % more carious lesions in the dentin compared to non-drug-addicted
patients with dental caries.
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3axBoptoBaHHSA OpraHiB MOPOXHWHW POTa € CKNaaHO He
TiNbKW MeanyHoto, ane 1 couianbHot npobnemoio. Kpim
TOr0, HAapKOMaHisi TaKOX 3anWLWAaeTbCs HanbontouiLLo
Cyy4acHoH coLlianbHoto npobnemoto. Ha xanb, cutyauis 3
MOLMPEHHAM HapKOMaHii B CBITi Ta B HALLIN AepaBi 4OBOM
CKMagHa, OCKiNbKW TEHAEHLII0 10 3MEHLLEHHS! BXMUBAHHS
HapKOTUYHWX PEYOBMH He crocTepiratoTb [1]. HatomicTb
3pOCTaE KiNbKICTb Pi3HOBUAIB HAPKOTUYHMX PEYOBUH, OCO-
6rMBO CUHTETUYHOIO MOXOKEHHS, @ MEANYHI edeKTm Bif,
X BXWBAHHSI € 3HAYHUMK, YacTO CMPUYMHAKOTL NeTarbHi
Hacnigku [2,3]. Pesynbtatv gocnigxeHb CBigyatb, WO Y
HapKo3aneXHWX 0cib BUSIBNSAKOTbL YUMAIO Pi3HUX CTOMATo-
NOTiYHUX 3aXBOPOBaHb [4].

ETionorito Ta natoreHes kapiecy TBepamnx TkaHuH 3yba
TICHO NMOB’A3YI0Tb 3 [i€0 30BHILLHIX | BHYTPILLHIX (haKTo-
piB: HE3aLOBIMbHOMO MNEHOK NOPOXHWHW POTa, NOraHUM
Xap4yBaHHSM, LUKIANMBMMM 3BUYKaMU, 3aXBOPHOBAHHAMM
opraHiB i cuctem ToLwo [5]. MopoxHMHA poTa HapKo3anex-
HUX XBOPWX 3a3HAE LMX NaTOreHHKX BMIUBIB, LUO iCTOTHO
MiaBULLYE PU3MK BUHWUKHEHHS KapiO3HOTo npouecy B
TBepAMX TkaHuHax 3y6is [6-8]. EcbexT Big BXMBaHHS Hap-
KOTUYHUX PEYOBUMH Ha CTaH TBEPAMX TKAHUH 3yOiB MOXe
BifOyBaTucs | HanpsaMy, i onocepeakoBaHo. Hanpuknag,
SIKLLO XiHKa BXMBara HapkoTUKM nepeg i nig yac Barit-
HOCTI, ¥ HAaPOMKEHUX HElO [iTel iCTOTHO 3pOCTae PU3NK
BWHWKHEHHS! Kapiecy Ta LUBMAKOTO AOro NporpecyBaHHs 3
BUHWKHEHHAM ycknaaHeHb [9].

OnuH i3 TOKCUYHUX edheKTiB HAPKOTUYHUX PEYOBUH —
IXHIN HeraTMBHUI BB Ha CYOUHHY CUCTEMY OpraHiamy.
Ony6nikoBaHO pesynkTaTit AOCHIAXeHb, 3riaHO 3 SKUMU B
HapKo3aneXHNX XBOPYX BUSBNSAOTb MPOLLECH AereHepaLii
Ta peakTUBHOI nponidepaLii enemMeHTiB CyANHHOI CTIHKM,
MPOAYKTUBHI BaCKYMITK 3 HACTYMHUM BEHO3HUM 3aCTOEM,
penykuito KaninspHoi cTiHku. bes cymHiBy, Lie BNNMBaE Ha
KPOBOMOCTa4YaHHsA CAnHHUX 3ano3 [10].

OTxe, 4OCTimKEHHS 3 MOPYLLEHOT Npobremm € LikaBum
i HeOOXiAHMM, OCKINbKM HapKO3anexHi XBOpi € coLianbHO
Ta MEAMYHO BPA3NMBOKO KOTOPTOHD NaLliEHTIB.

Merta poboTu

JocnignTn 38’930K (hi3YHMX BNAcTUBOCTEN CMUHM 3
PE3NCTEHTHICTIO emani i iIHTEHCUBHICTIO Kapiecy B HapKo-
3anekHNX XBOPUX.

Martepianu i MeToAH AOCAIAKEHHA

Y pocnimxeHHi B3anu yyacTb 70 nauieHTiB, SKux Noginunm
Ha Tpu rpynu. B ocHosHy rpyny (1) 3anyunnu 28 Hapkosa-
NEXHUX, Y SIKUX [iarHOCTyBanu Kapiec, y rpyny nopiBHSAHHS
(2)—22 xBOpUX Ha Kapiec TBepaVX TkaHWH 3yba, B aHamMHesi
AKMX He 3aiKCOBaHO BXWBAHHS HAPKOTUYHWX PEYOBMH.
Ipyna koHTponto (3) Bkrtoyana 20 HeHapko3anexHux ocio,
Yy SKUX He AjarHoCTyBanm KapiosHi ypaxeHHs. ObcTexeni
0coby 3anepedyBany CynyTHi 3axBoptoBaHHS. Bik nawieHTiB
- Big 20 7o 40 pokis.

PotoBy piguHy 36upanu 3paHky, HaTLle, 6e3 CTumyns-
uii. Micns ononickyBaHHS POTOBOI NOPOXHWHM ANCTUIBOBA-
HO BOZOHO NALLIEHTM CNbOBYBANM Y CTEPUITEHY NPobipky
BNpogoBX 15 XBUNWH; NpoLieaypy 3GiNCHIOBaNM B MPOMIKKY
mix 9 Ta 12 roguHoto aHs1. 3a Leli Bigpi3ok Yacy WBWAKICTb
CNVHOBWMAiNeHHst 06paxoByBanu 3a hopmynoto: e =V /T,
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ae LWc - weuakictb cnuHoBuainexHs (mn/xe), V — 06’em
BuaineHoi cnuHu (Mn), T —vac 36opy CrvHm (xB).

[ns BM3HAYeHHS NokasHMka pH pOTOBOI pignHM
BUKOPUCTaNM NaKMyCOBi TECT-CMYKU 3 KPOKOM MOAIMKM
0,25/0,50 pH (Kelilong Instruments, Kutait). Cnoyatky
CMYXKY 3aHyptoBanu Ha 1-3 cekyHau B npobipky 3 poto-
BO0 pignHOt0, NOTiM AaBanu NigcoxHym 15-20 c. MNotim
OLiHIOBaN# 3MiHy ii KonbOopy 3a creLianbHo KONbOPOBOID
LIKanow 3 LUWMMPOBMMMU rpafaliamMn Ta peecTpysanu
3HauyeHHs (of.). Y HopMi nokasHuk pH poToBOi piguHM
cTaHoBUTb 6,5-7,4 of.

CTpyKTYpHy Ta dyHKLioHanbHy CTilKicTb emani 3y6a
BMU3Ha4vanu 3a ekcnpec-metogom TER-test (B. P. OkyLuko
i cnigast.) [11]. Micng ririeHn NOPOXHWUHW poTa BECTU-
6ynsapHy NOBEPXHI0 BEPXHLOTO LEHTPANbHOrO pisus
npoMWBanu AUCTMNLOBAHOK BOLOWD, BUCYLLYBanu Ta
HaHocunm 1 kpannto (piameTpom 2 MM) 1 % posunHy
XNOpPUCTOBOAHEBOI kucnotu. Yepes 5 cekyHa Kucnoty
3MMBanu AMCTUNbOBAHOK BOAOMD, MICMS YOTO NOBEPXHIO
3yba cywmnu 3a 4ONOMOro BaTHOrO TammnoHa. Ha npo-
TpaBneHy AinsaHKy HaHocunn 5 % po34mnH METUNEHOBOTO
CWHLOTO, Yepe3 1 XBWUIMHY BaTHAM TaMMOHOM 3HiManu
6apBHWK i3 NOBEPXHi emarni. IHTeHCUBHICTb KONbOPY CBId-
YUTb MPO CTYNiHb PE3NCTEHTHOCTI emani, ii OLiHIOTL 3a
10-6anbHoto LWwkanoto. 3rifHo 3 Ljeto wkanot, 1-3 6anu
— 6nigo-6nakmTHWI Konip 3abapBNEHHS, LLIO XapakTepuaye
BWCOKY CTPYKTYPHO-(PYHKLIOHANBHY PE3UCTEHTHICTb EMa-
ni; 4-6 6anis — BnakuTHUI KOMip, L0 BU3HAYaE CepeaHio
CTPYKTYPHO-COYHKLOHANbHY Pe3NCTEHTHICTL emani; 7-9
6anis — CuHI KoMip, L0 XapaKTepPU3YeE 3HUKEHHS CTPYK-
TYPHO-GOYHKLIOHAMNbHO| PE3NCTEHTHOCTI.

KniHiyHe ouiHIOBaHHS LWBMAKOCTI peMiHepaniavii ema-
ni ouintoBany 3a KOLUPE-TecTom (T. J1. PegiHosa i cniBasr.)
[12]. Micns ounLieHHs BiR 3yOHMX HallapyBaHb BeCTUOYNsIp-
Hy MOBEPXHH0 LieHTpanbHMX pi3LyiB NpOMUIM BOLOH Ta BU-
cywmnu. CKNSHOK NanuyKor Ha emarib HAHOCUITM Kpanio
consHoro 6ycbepHoro posunHy (pH = 0,3-0,6) giameTpom
2 MM. Yepes 1 XB KUCNOTY BUAANSNN BaTHUM TaMMOHOM,
npoTpaBneHy AinsaHKy emani 3abapentoBani npotsrom 1 xs
2 % BOLHWM PO34MHOM METUIIEHOBOTO CYHBLOTO. 3abapeneH-
HS MPOTPABMEHOI AiNSHKM eMani NOBTOPIOOTL i3 4O60BUM
iHTEpBanoM A0TK, MOKWM BOHA He BTPaTUTb 30aTHOCTI A0
3abapenenHs. KinbkicTb A6, 3a ski npoTpasneHa AinsHka
emarni BTpavae 3fatHictb abcopbyBaTti 6apBHUK, CBIfUUTD
npo peMiHepanisyBanbHy 30aTHICTb POTOBOI PiduHU Ta €
LMPOBMM MOKa3HMKOM CTIKOCTi 3yba Ao Kapiecy.

OuiHtoBaHHsa pesynbratie 3a KOLUPE-TecTom: Big 24
rogvH oo 3 4id — Bucoka pemiHepanisyBanbHa 34aTHICTb
POTOBOI piauHyW; noHag 3 Aobu — HU3bka pemiHepaniay-
BanbHa 34aTHICTb POTOBOI PiAVHM.

IHTeHCUBHICTb kapiecy 3ybiB y xBOpuX OLiHIOBaNu
3a ponomoroto iHaekcy KB, sikuin BU3HA4YaeTbCs CyMOIo
kapiosHux (K), nnombosanwx (M) i Buganenux (B) 3ybis B
opHoro obcTexeHoro. IHTepnpetauis iHgekcy: 0,2-1,5 —
JyXe Hu3bKa iHTEHCMBHICTb kapiecy; 1,6-6,2 — Hu3bkKa;
6,3-12,7 — cepenhst; 12,8-16,2 — Bucoka; noHag 16,3 —
JyKe BUCOKa.

[nsi BU3HaYeHHs1 CTaHy TBepamMX TkaHuH 3yba npu Bu-
HUKHEHHI Kapio3HOTo ypaxeHHs Bukopuctanu MikHapoaHy
CUCTeMyY BWSIBNIEHHS Ta OLiHIoBaHHS kapiecy — ICDAS. Bu-
KOHYBanM Ll TECT 3a JONOMOrOH 30HAYBaHHS OUYMLLIEHNX
i Cyxvx NOBEPXOHb 3y6iB, pe3ynbTaT OLiHI0BanM BidyanbHo.
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Pesynerat kniHiYHWX JOCHIMKEHb Manu BignoBigHe Ko-
JyBaHHs: 0 — TBepai TkaHWH 3y6a iHTaKTHi; 1 — NoYaTKoBi
Bi3yasnbHi 3MiHV eMani; 2 — BUpaXxeHi BidyanbHi 3MiHW emarti;
3 — nokanisoBaHe pyiiHyBaHHS emari; 4 — TiHb AEHTUHY,
AKUA NPOCBIYYE i eManmto, 3 MOXMMUBIAM PYNHYBaHHAM
emarni; 5 — BpaxeHa NopoXHWHA 3 OrONEHHSM AEHTUHY;
6 — rmnboka NopoXHWHa 3 OroneHnM AeHTHOM [13-15].

CraTncTuyHe onpawtoBaHHs PesynbraTiB 34iNcCHUMN,
BUKOpucTaBLUn t-kpuTepin CTblogeHTa.

Pe3yabTati

B obcTexeHnx 300poBux Ocib, y SIKUX He BUSIBUINN Kapio3Hi
MoOpOXHKWHM 3yBiB, NokasHWK pH BignoBiaas HopMi Ta cTaHo-
BuB 7,10 = 0,08 og., goctosipHo (p < 0,05) BigpisHsouMCh
Bif, mapametpiB rpyn 1i 2. Y Hapko3anexHux, XBopux Ha
Kapiec TBepaux TKaHWH 3y6iB, cnocTepirant 3HauHy 3miHy
nokasHuka pH poToBoi piguHu B kucnuii Gik (5,5 + 0,09
0f.); ueW napameTp Biapi3HABCS Ha 23 % MOpIBHSAHO 3i
300poBUMU, Ha 9 % — 3 MOKA3HUKOM Hey3anexHEeHUX
navujeHTiB i3 kapiecom 3y6is (5,98 £ 0,08 og.) (mabn. 1).
Pesynkratv gocnimkeHHs Nokasanu croBiNbHEHHS! WBMA-
KOCTi CTIMHOBWAINEHHs Yy XBOPWX 1 rpynu LLOAO nauieHTiB
iHLUMX rpyn. Y HapKo3anexHWx XBopux 3adikcyBasnu 3Hu-
KEHHSI LUBMAKOCTI CMMHOBUAINEHHS Ha 22 % NOPIBHSIHO 3i
3noposumm (0,39 + 0,01 mn/xe npotun 0,50 + 0,01 mn/xs,
p < 0,05), Ha 15 % WoRO Hey3anexHeHUX NauieHTiB i3
kapiecom (0,39 £ 0,01 mn/xs npotu 0,46 £ 0,01 mn/xs,
p <0,05) (ma6n. 1).

PesynbTaTu cBigyath, LU0 BXMBAHHA HApPKOTUYHUX
PEYOBUH MOXE CYTTEBO 3HUXKYBATU LIBUAKICTb CIMHOBMAI-
neHHs Ta pH poToBoi pignHW. BeasanepeyHo, Lie cnpuinHse
MIABULLEHHS PU3MKY BUHUKHEHHS KapiO3HOTO NpoLecy B
TBEPAUX TKaHUHaX 3y6iB.

Pe3ynbraTit BUBYEHHS CTPYKTYPHOI Ta yHKLIIOHANbHOT
CTiikocTi emani 3ybiB B 06GCTEXEHUX nokasanu: y Hapko-
3aNEXHUX XBOPUX 3HAYHO HIDKYi NokasHukM 3a TER-test
MOPIBHSAHO 3 NaujieHTamu 3 iHwwx rpyn. Tak, y XBopux Ha
HapKOMaHito cepepHil nokasHuk ctaHosws 9,1 + 0,4 6ana,
CYTTEBO BiApI3HSAOYMCh Bif NapaMeTpa HEHapKO3aNeXHUX
xBopux (Ha 41 %) Ta Big pesynbraTy 340pOBMX OCI6, ¥
AKUX He AiarHoCTyBanm kapiosHi ypaxxeHHs 3y6is (Ha 79 %)
(mabn. 2).

MapameTpwm, ki BU3Ha4aK0Tb CTaH MiHepaniayBarbHOro
MoTeHLjany POTOBOI PiAMHY, CBiAYaTb, LU0 Y HAPKO3aNeXHUX
XBOPUX LSt 30aTHICTb iCTOTHO HWXYa HaBiTb MOPIBHSHO 3
XBOPUMM, Y SIKMX AiarHOCTOBAHO kapiec 3y6iB, ane BOHM
He BXMWBanu HapKkoTUYHi pevoBuHK. Tak, y xBopux 1 rpynu
nokasHuk KOLUPE-Tecty craHoBuB 6,1 + 0,3 AHs, CyTTEBO
nepeBuLLYH4M NOKasHUK ocib i3 2 (Ha 18 %) Ta 3 (Ha 67 %)
rpyn (mab6n. 2).

KniHiuHi 06CTEXEHHS NOKa3anw, LU0 B HAPKO3ANEKHUX
XBOPVX BUSIBUIN KapiO3Hi MOPOXHUHW Ha BCiX MOBEPXHSAX
3y6iB i rocTporo, i XpoHiYHOro nepediry.

3rigHo 3 pesynbratamu AOCMIMKEHHS IHTEHCUBHOCTI
kapiecy (mabn. 2), iHnekc KINB HalBULLMIA y HapKo3anexHUX
xBopux — 16,4 + 0,2 6ana; Le cBiguUTb NPO AYXe BUCOKY
iHTEHCMBHICTb Kapiecy. Y HeHapKo3amnexHux XBOpux 2
rpynv cepenHii inaexc KINB ctaHosus 8,2 + 0,4 6ana, Lo
BW3HAYalOTb SK CEpPeHto IHTEHCUBHICTb Kapiecy; pisHULS
Bif MokasHuka xBopux i3 1 rpynu ctaHoBuTb 50 %. B 06-
cTexeHnx i3 3 rpynu inaekc KNB BkasyBaB Ha fyxe H13bKy
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Tabnuus 1. Pesynbratv gocnimkeHHs pH, WBUAKICTb CAMHOBUAINEHHS B NALEHTIB i3
rpyn AOCTIMKEHHS

1 rpyna, n =28 2rpyna, n =22 3 rpyna, n = 20

pH, oa. 5,50 + 0,09* 5,98 +0,08* 7,10£0,08
Lllc, mn/xs 0,39 +0,01* 0,46 +0,01% 0,50 0,01

*1p < 0,05 mix rpynamm 1 2; #: p < 0,05 ans 1 1a 2 rpyn NopiBHAHO 3 rpynoto 3.

Tabnuus 2. Pe3ynbratv JOCTILKEHHS PE3UCTEHTHOCTI emMani Ao Kapiecy Ta
MiHepanisyBarnbHOro noTeHLujiany poToBoi PiAWMHM B MALIEHTIB i3 rpyn AOCHIMKEHHS

MokasHuk, oanHULI BUMiptoBaHHa | 1 rpyna, n = 28 2rpyna, n =22 3 rpyna, n =20

TER-test, 6anu 9,1+04* 54102 1,9+0,2
KOLPE, ai 6,1+0,3* 50+0,2¢ 2,0+£0,2
KB, 6anu 16,4 +0,2* 8,2+0,4* 0,3+0,1

*:p < 0,05 mix rpynamm 11 2; #: p < 0,05 ans 1 ta 2 rpyn nopieHAHO 3 rpynoto 3.

Tabnuus 3. Kogn ICDAS ans ypaxeHux 3y6iB naujieHTiB i3 rpyn AocnipkeHHs

H Tpyna 1 lpyna 2

CepepgHs % KinbkicTb

KinbKicTb ypaxeHb
(3aranom - 26
97

1-3 3,46+ 0,22 372
4-6 5,86 £ 0,23* 62,8 164

CepepHs % Kinbkictb

KinbKicTb ypaxeHb
(3aranom - 79)
51

232+£019 64,6
127018 354 28

*1p < 0,05 mix rpynamm 1 2.

iHTEHCMBHICTb Kapiecy — 0,3 + 0,1 6ana, BigpisHaBCA Bif
noKasHuka nawieHTis i3 1 rpynu Ha 98 % (mabi. 2).

Y HapKo3anexHWX XBOPWX Y CTPYKTYpi NOKasHWKa iH-
TEHCMBHOCTI Kapiecy 4YacTka BnacHe Kapiecy HaibinbLua,
cTaHoBUTb 56 % Big BCix ypaxeHux 3ybis (9,21 + 0,16),
nnomboaHwx 3y6iB HaimeHwe — 20 % (3,21 £ 0,22), Bu-
JaneHux 3y6is — 24 % (3,93 £ 0,13). Y HeHapKo3anexHWx
XBOPMX YacTka kapiecy 3HauHa — 44 % (3,59 £ 0,19), ane
yacTka nnomboBaHmX Takox Brcoka — 39 % (3,23 £ 0,28);
HalMeHLLa YacTka BuganeHux 3y6is — 17 % (1,36 + 0,20).
Yactka «K» B 06CTEXEHUX i3 rpyny KOHTPOMIO — He 3adik-
coBaHa, BU3Ha4umy Tinbku yacTku «» (0,20 £ 0,09) i «B»
(0,10 £ 0,07).

Pesynbratu gocnigxeHHs nokasanu, Wo 3aranbHa
KiNbKICTb Kapio3HUX YpaXeHb Y HApKO3aneXHWUX XBOPUX
cTaHoBuWna 261, y HeHapKo3anexHux Xsopux — 79, pisHnus
craHoBuTb 70 % (mabn. 3). JeTanbHe BUBYEHHS rUOUHM
ypaxeHHsl TBepanx TkaHuH 3a kogamu iHgekcy ICDAS:
CepenHs KiNbKiCTb BOTHULL i3 kogoM 1-3 y Hapko3anexHux
cTaHosuna 3,46 £ 0,22, y HeHapkosanexHux — 2,32 £ 0,19
ocepepka (p < 0,05), pisHuus — Ha 33 %.

CepenHst KinbKiCTb ypaxeHb i3 KogyBaHHAM 46 y
xBopux 1 rpynu ctaHoBuna 5,86 + 0,23, i ue Ha 78 %
BigPI3HAETLCA Bif AaHWX y xBopux 2 rpynu (1,27 £ 0,18,
p <0,05). OTxe, y HapKo3aneXHUX XBOPUX rMnbuHa Kapi-
03HUX MOPOXHWH pi3Ha, ane 3ae6inbLIOro — 3 ypaxeHHsM
AeHTuHY. Takox 3adikcyBanu BUNaaku BUHUKHEHHS Oinb-
e HiX 1 BOTHULLA YpaXKEHHS TBEPAUX TKAHUH Y MexXax
opHoro 3y6a.

3rigHo 3 pe3ynsratamm JOCTLKEHHS, Ha TNi 3MILLEHHS!
pH poToBoi pignHu B kucnuii Bik i 3HMxeHHs Lc noripLuy-
eTbes iHaeke KMB, 36inbluyeTbes Yac, HeobxigHUn ans
pemiHepanizauii emani, a (yHKUioOHanbHa CTiNKICTb emani
3y6iB 3HUKYeTLCA (puc. 1.1). Liei 38’330k NigTBEpPOAXKEHO B
pobotax iHwux astopis [11,12]. Ocobnmeo BupasHi 3miHK
TBEPAWX TKaHWH 3y6iB BUSBUMW B HAPKO3aNEXHNX, HaBIiTb
MOPIBHAHO 3 NauieHTamMK, B AKUX [iarHOCTyBanu KapiosHi
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11 18,00

16,00
14,00
12,00
10,00

8,00

1.2 18,00

2,00

0,00

Puc. 1.1. 38'a30k pH, Lc i3
KMB, TEP i KOWPE y nauiexTiB
i3 rpyn AOCTIimKEHHS.

Mpyna 3

16,40
9,10
8,20
7,10
5,50 610 598 540
5,00
1,90 2,00
0,39 0,46 0,30 m
Mpyna 1 Ipyna 2
m pH KnB TEP-tect  m KOLWPE-Tect = Uc

16,40

5,50 5,98
3,46
2,32
0,39 0,46

Mpyna 1

m pH Lc ICDAS 1-3

MpoLiecy B TBEPAMX TKaHWHaX 3y6iB, ane KoTpi He BXuBanm
HapKoTWKK. Tak, LUBWAKICTL peMiHepanisaLii emani y XBopux
112 rpyn BigpisHanacs Ha 18 %, 3HWKEHHS (yHKLiOHANBHOT
crinkocTi emani 3y6iB — Ha 41 % (puc. 1.1).

Y HapKO3aneXHMX Ha Ti NABMULLEHHS KMCMOTHOCTI Ta
3HKEHHS! LIBWAKOCTI CIIMHOBUAINEHHS BU3HAYUNN OyXe
BWCOKY iIHTEHCUBHICTb Kapiecy —Ha 50 % BuLLE NOPIBHSHO
3 HeHapKo3anexHUMK navieHtamu 3 kapiecom 3y6is. Kpim
TOrO, Y XBOPUX, SKi BXXMBAINM HAPKOTUYHI PEHOBMHW, KiNbKICTb
Kapio3HUX MOPOXHWH, LLIO € y MeXax AEHTUHY, 3Ha4YHO Birb-
Lwa (Ha 78 %) NopiBHSHO 3 HEHapKO3aNEXHUMY NaLieHTaMm
3 kapiecoM (puc. 1.2). Lle Moxe CBIiguMTV i Npo LWBMAKNIA
PO3BUTOK Kapio3HOro NpoLecy, i Npo Te, LU0 He 34iCHMNM
HanexHe nikyBaHHs Kapiecy B HApPKO3anexHUX XBOPWX Ha
paHHiX cTagisix npowecy.

BucHoBKH

1. Pesynbtati JOCnimKeHHS (i3nYHMX BNacTMBOCTEN
POTOBOI PiAMHM BKa3ylOTb Ha Te, WO B HAPKO3aNeXHUX
nawjexTiB, Y AKUX AiarHOCTyBanu Kapiec TBepAnX TKaHWH
3y6iB, 3achikcoBaHo 3miLLeHHs pH y kucrmi Oik (Ha 23 %) i
3HIKEHHS LIBMAKOCTI CIMHOBIMAINEHHS (Ha 22 %) NOpiBHAHO
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m ICDAS4-6 m KIB

Puc. 1.2. 38'a30k pH, Lc i3
KMB ta ICDAS y nauiextis 1 Ta
2 rpynu.

8,20
5,86
1,27

Mpyna 2

3i 30OPOBUMM, Y SKUX HE BUSIBUNMK KapiO3Hi NOPOXHUHU.
Ha ni umx 3miH poTOBOI PiAMHM Y XBOPUX, SKi BXUBAIOTH
HaPKOTWYHi PEYOBUHM, CMIOCTEPIraloTb CyTTEBE 3MEHLLEHHS
cTinkocTi emani 3y6iB (Ha 79 %) i 3HWKEHHS LUBUAKOCTI
pemiHepaniaavii emani (Ha 67 %) NOpiBHSHO 3i 300POBUMM
ocobamu 6e3 KapiosHMX ypaxeHsb.

2. 3MeHLUEHHs CTiKoCTi emani 3y6iB i 3HKEHHS
LLBMAKOCTI peMiHeparnizaLlii emani B HapKo3anexHUX XBOpUX
No3Ha4a€eTbCs Ha 3BiNbLUEHHI IHTEHCUBHOCTI ypaXeHHs!
kapiecom 3y6iB. Tak, iHaekc KMB y Hapko3anexHux XBopux
Ha 50 % BiOpi3HAETLCA Bif, TaKOro y HEHapKO3anNEXHNX
i3 kapiecom 3y6iB, Ha 98 % — Big NoKasHWKa 30OPOBUX
ocib.

3. MNopsg, i3 BUCOKOIO IHTEHCMBHICTIO KapiECy B HApKO-
3anexHux xsopux 3adikcysanu Ha 78 % binbLuy KinbkicTb
Kapio3HMX MOPOXHMH Y MeXax AEHTUHY NOPIBHSIHO 3 HEHap-
KO3anexHMu nawjieHTamu 3 kapiecom 3y6iB.

MepcnekTMBM nopanblunMx AocnigxeHb. [lowu-
PEHICTb HapKoMaHii, 0cobnmBo cepen nogel Monogoro,
npaLiesnartHoro Biky Jyxe BUCOKa, a il MeauyHi Hacnigku
[yXe pisHOMaHITHi. [liarHOCTVKa Ta NikyBaHHS 3aXBOPIOBaHb
OpraHiB MOPOXHWHK pOTa, 30Kpema Kapiecy 3ybiB, y Uiei
KOropTW XBOPWX YCKNagHeHi, noTpebyioTb NPOAOBXEHHS
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BWBYEHHS Ta MOLLYKY ONTUMAaNbHUX BapiaHTiB HagaHHs
kBanicpikoBaHOi CTOMAaTONOrYHOI AOMOMOTY.
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OpwuriHaAbHI AOCAIAXKEHHS

XapaktepucTuku ocobucticHoro npodinto YWHHKUX BiIHCbKOBOCAY)KOOBLIB

i3 AUCCOMHIYHUMM NPoABaMMU

I. B. Tyk'='*

3anopi3bkni AepxXaBHUIA MEAUYHUIA YHIBEPCUTET, YKpaiHa

MeTa po60oTH — LWNSXOM BUBYEHHS 0COOMCTICHOrO Npodinto JocnianTi 0coBnMBOCTI NCMXonaToreHeay Ta BMNB 0COBUCTICHUX
XapaKTepUCTMK Ha NaToMCUXOMNOriYHe HAaNOBHEHHS AUCCOMHIYHUX NPOSIBIB Y YNHHMX BiiCbKOBOCHY)60BLiB 36poitHMX cun YkpaiHu
(3CY).

Marepianu Ta meToau. Y npocnekT1BHE KNiHiYHe JocnimkeHHs Ha 6asi Biricbkosoro rocnitanto B/v 3309 (M. 3anopixoks) 3any-
4nnm 64 ynHHKX BilicbkoBocyx60BLiB 3CY 3 HeopraHiYHUMM MOPYLUEHHSMM CHY, Siki CDOPMYBaIN rpymny JOCTIMKEHHS. Y rpyny
nopiBHsAHHS 3any4unnu 40 naujeHTis, ski nepebysanu Ha NikyBaHHi B BiaineHH Mexosux ctaHiB KHIM «OBnacHuii kniHivHWi 3aknag
3 HafjiaHHs ncyxiaTpuyHOI onomMoruy 3anopisbkoi 06nacHoi pagy Ta Manu MOpYLLEHHs! CHY B paMKax HEBPOTUYHUX MCUXIYHNX
posnagis. Mig Yac JocnimKeHHs 3acToCyBany aHaMHECTUYHWIA, KITIHIKO-NCUXONAaToNOriYHWIA, NCUXOLIarHOCTUYHWIA, KIiHIKO-NCK-
XOHEHOMEHOMOTIYHMIA i KNiHIKO-CTATUCTUMHWIA METOAN. AK NCUXOAIAarHOCTUYHMIA IHCTPYMEHT 0Opan OnuTYBanbHUK akLEHTYaLin
xapakTepy Ta TemnepameHTy JleoHrapga—LLmiwexa.

PesynkraTti. HainowvpeHilui Tnm akueHTyaLji B YMHHWX BiNCHKOBOCNYXOO0BLB i3 AMCCOMHIYHUMU NPOSIBAMM — 3aCTpsranbHui
(18,75 % KOHTUHreHTY), ancTuMivHMiA (17,19 %) i rinepTumHmiz (9,38 %). HanyacTiwi koMBIHOBaHI KMiHiYHI TUMK akueHTyaLlii
— «BUCTUMIYHO-3acTpsranbHUiAY (9,38 %), «TPUBOXHO-ANCTUMIYHWAY (4,69 %) Ta «rinepTUMHO-geMoHCTpaTUBHUAY (3,13 %).

BucHoBKu. Y pe3ynbTaTi 4OCHimKEHHS BUSHAUMIMW XapaKTEPUCTMK OCOOMCTICHOMO Npodinto Ta iXHill BNAMB Ha NaToncuxororiyHe
HaMOBHEHHS ANCCOMHIYHMX NPOSIBIB Y YMHHX BiicbkoBoCNyx6oBLiB 3CY. BusiBneHi nig vac fOCTIMKEeHHs 3B's3KkM Mix Xapak-
TEpUCTUKaMM 0COBMCTICHOTO NPOinto Ta KMiHIYHUMK TUNAamMK AUCCOMHIN aloTb 3MOry ONTUMI3yBaTW 3aX0AM 3 BUSIBIIEHHS Ta
MCUXOTEPANEBTUYHOI KOPEKLLT AMCCOMHIYHMX MPOSIBIB Y YNHHMX BiicbkoBoCyx60BUiB 3CY.

Characteristics of the personal profile of active servicemen
with dissomnic manifestations

G. V. Guk

Aim: to study specifics of psychopathogenesis and the influence of personal characteristics on the pathopsychological content of
dissomnic manifestations in active servicemen of the Armed Forces of Ukraine by examining the personal profile.

Materials and methods. In total, 64 active servicemen of the Armed Forces of Ukraine with inorganic sleep disorders were included
in a prospective clinical study on the basis of Military Hospital of Military Unit 3309 (Zaporizhzhia) and served as the study group; the
comparison group included 40 patients who were treated at the Department of Borderline Conditions of “Regional Clinical Institution
for the Provision of Psychiatric Care” of Zaporizhzhia Regional Council and had sleep disorders within neurotic mental disorders.
To achieve the aim of the study, anamnestic, clinical-psychopathological, psychodiagnostic, clinical-psychophenomenological
and clinical-statistical methods were used. As a psychodiagnostic tool, the Methodology for studying personality accentuations of
K. Leonhard and G. Shmishek was chosen.

Results. The most common types of accentuation in active servicemen with dyssomnic manifestations were sticking (18.75 % of
the contingent), dysthymic (17.19 %) and hyperthymic (9.38 %). The most frequent combined clinical types of accentuations were
“dysthymic-sticking” (9.38 %), “anxious-dysthymic” (4.69 %) and “hyperthymic-demonstrative” (3.13 %).

Conclusions. As a result of the study, the characteristics of the personal profile and their influence on the pathopsychological content
of dissomnic manifestations in active servicemen of the Armed Forces of Ukraine have been determined. The data obtained on the
relationship between the personal profile characteristics and clinical types of dyssomnia would provide an opportunity to optimize
measures for the detection and psychotherapeutic correction of dissomnic manifestations in active servicemen of the Armed Forces.

MigTpMMaHHS cTaHy NCUXOEeMOLiHOro 340pOB’S Bild-
CbKOBOCIYXDOBLB — OAHE 3 HANBAXMMBILLMX 3aBLAHb
MeauyHoI cnyx6u, 0cobnnBo B yMOBaX akTUBHUX 60110BMX
Ain. CtabinbHICTb NCUXIYHOTO CTaHy BICbKOBOCIYXO0BLS
CYTTEBO BMIMBAE Ha AKICTb KUTTS, € HEODXIAHMM (haKTOPOM
AKICHOrO BWUKOHAHHS MocTaBneHunx cryxBoBux i Gornosmx
3aBgaHb [1-3].

Pe3ynsratv fOCTimKeHb BITYN3HSHMX i CBITOBWX BYEHUX
cBigvaTh, WO HECEHHSs BINCbKOBOI Cnyx0u nepenbavae
HEMUWHYYWIA BNIUB Ha BiliCbKOBOCMYXDOBLIB 3HA4YHOrO
MCUXOEMOLLIHOMO Ta (I3NYHOTO HABaHTAXEHHS, CIPUYM-
HSKOYW BUHUKHEHHS PIBHOMAHITHNX MCHXIYHUX NOPYLIEHb
CyOKMIHIYHOrO PiBHSA. 3-NOMIX HWUX HAAMOLUMPEHILLMMN €

3anopisbkuin MeguuHuii xxypHan. Tom 25, Ne 2(137), bepeseHb — kiTeHb 2023 p.

AMCCOMHIYHI NPOSIBX LUMPOKOrO crekTpa [3—-5]. Akwo He
30iACHUTY KOPEKLK0 ANCCOMHIYHMX PO3MagiB, BU3HaYaoTb
BMCOKMIA PU3MK NOCUIEHHS CyOKIMIHIYHOT NCMXONATONOriYHOT
CUMMTOMATVKW [0 PIBHS KIMIHIYHO BUP@XEHUX MCUXIYHUX
po3nagiB HEBPOTMYHOTO CNEKTPa, a TakoX (hOpPMYBaHHS
NCMXOCOMaTUYHUX po3nagis. Lli HeraTuBHi TeHaeHLi
OVKTYIOTb HEOOXIHICTb paHHbOI AiarHOCTUKM OUCCOMHIY-
HWX po3nagiB i po3pobneHHs cuctemn npodinakTuky Ta
KOpeKLii, BpaxoBytoum ncuxonaroreHes [6].

Yumano HaykoBux pobiT Oynu npucBSYEH: BUBYEHHIO
ocobnmBocCTel BNIMBY MCUXOTPABMATUYHOTO JOCBIZY K
(hakTopa BUHUKHEHHS AMCCOMHIYHMX nposBiB [3], ane
30iMCHEHO NMULLE NOOAMHOKI AOCTIMKEHHS XapaKTEPUCTUK
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0cobmcTiCHOro NPodinto BiNCLKOBOCTYKOOBLB K Npeaumc-
Mo3uLiHOrO (hakTopa AMCCOMHIYHMX NposBiB [5,7].

AKLEHTYI10BaHi 0cOBUCTICHI pucu MOXyTb nepe-
LUKOZKATKN 3AiACHEHHI0 eDeKTUBHOI iHAMBIAYyanbHOI Ta
KONEKTUBHOI [iSiNbHOCTI B yMOBaXx BiliCbKOBOI Cryx6u,
CTaBaTy (hakTOpOM BPa3nMBOCTi 0COBUCTOCTi Ta BU3HAYaTH
(hopmMyBaHHS NCUXOrEHHWX MOpYLUEHb CybKkniHiYHOrO Ta
KniHiYHOrO PIBHIB i3 Maixe 0DOB'SI3KOBOKO MaHihecTaLlieto
JVCCOMHIYHUMM po3nafamu.

JocnimkeHHs 0COBUCTICHUX XapaKTEPUCTUK YMHHUX
BiiCbKOBOCIYXDOBL|IB i3 AVCCOMHIYHMMM NPOSIBAMU AACTb
iHcbopMaLjto LLOAO MexaHi3MiB NcUxonaToreHesy, 3B’A3kiB
i B3AEMHOrO BNIMBY TWUMIB aKkUeHTyalii 3 BapiaHTamu
[VCCOMHIYHOrO CUMHAPOMY, @ OTXe 3p0bUTb MOXNMBUMU
nepcoHicikaLito Ta oNTUMI3aLito KOPEKLiiHUX BMNMBIB
i3 BUKOPUCTAHHAM NCUXOOCBITHIX | MCMXOTEPANEBTUYHUX
nigxoaiB ons 36epeXeHHst Ta BiGHOBINEHHSI NCUXOEMOLN-
HOTrO 300POB'A.

Merta poboTu

LLinsixom BUBYEHHS OCOBUCTICHOrO Mpodinto focnignTu
0Cco6nmMBOCTi NCMXONATOreHesy Ta BMIMB OCOBUCTICHUX
XapaKTepUCTHK Ha NaTornc1XonorivyHe HamoBHEHHS ANCCOM-
HiYHUX NPOSIBIB Y YMHHMX BiliCLKOBOCTY*G0BLB 36pOiHMX
cun Ykpaitu.

Martepianu i MeToAH AOCAIAKEHHA

Y npocnekT1BHe KniHiYHe AoCTimKeHHs Ha 6asi BilicbkoBoro
rocnitanto B/d4 3309 (M. 3anopixoks) Ha nigcTasi iHdopmo-
BaHOI 3roAu nif Yac CTaLiOHApHOTO NiKyBaHHS 3anyyunm
64 4nHHUX BilicbkoBocnyx0oBLiB 36poiiHIX cun YkpaiHu
(3CY) 3 HeopraHiYHMMW NOPYLLIEHHSMU CHY BikoM Big 19,4
10 58,1 poky; BoHM cchopmyBanu rpyny gocnigkerHs (F1).
[o rpynu nopieHsiHHg (') yBiAwnm 40 nauieHTiB Bikom
Big 19,5 po 54,3 poky, ski nepebysanu Ha nikyBaHHi B Bif-
JiNeHHi MeXOoBKX CTaHiB KomyHanbHoro HempubyTkoBoro
nignpuemctea «OBnacHWi KniHiYHMA 3aknag 3 HagaHHN
ncuxiatpuyHoi Jonomoruy 3anopisbkoi obnacHoi paau Ta
Marnv MopyLUEHHs! CHY B paMKax HEBPOTUYHUX MCUXIYHUX
posnagis.

OBoB’3k0BMIN KPUTEPI 3anMy4eHHs B JOCHIMKEHHS
— BIfCYTHICTb NCUXOTUYHOI CUMMTOMATUKW Ha Yac AOCHi-
[DKEHHS Ta B aHaMHe3i, BiACYTHICTb TSHKKOT COMAaTUYHOI Ta
HEeBPONOrivHOI Naronorii. Yci nauieHTn Haganw iHgopmo-
BaHy 3rofy Ha y4acTb Y AOCTIIKEHHI.

Mig yac poboTu 3acTocyBanu Taki metoau Jocni-
[DKEHHS: aHaMHECTUYHWUIA, KNiHIKO-NCUXONaTonoriYHuiM,
MCMXOMIarHOCTUYHWIA (KMiHIYHE IHTEPB'I0, aHKETYBaHHS
3a BnaHKoOBMMU MeToAMKaMK), KIiHIKO-NCUXOHEHOMEHO-
TOTIYHMIA. K NCUXOAIAarHOCTUYHUIA IHCTPYMEHT obpanu
ONUTYBarbHWK aKLEHTYaLill XapaKkTepy i TeMnepameHTy
JleoHrapaa-LUmiweka [8,9].

CraticTyHo matepian onpaLroBanu 3a AONoMOro
nporpamHoro 3abesneyeHHst Excel (Microsoft, CLUA) Ta
Statistica 13.0. (Statsoft, CLLIA), BukopucToBytouM napame-
TPUYHi Ta HenapameTpPUYHi METOAW OLiHIOBaHHS pesyrbTa-
TiB. g Yyac onpaLtoBaHHs NEPBUHHWX JaHMX 3aCTOCYBany
mateMaTyHi METOAW: KpUTepili y3romkeHocTi Konmoropo-
Ba—CMMPHOBA, OLiHIOBaHHS AVCNEPCili 32 KOXHOIO LLKAsoH
3 BUKOPUCTaHHAM KpUTEPpIito piBHOCTI [leBeHe. CTaTuCTUYHI

ISSN 2306-4145  http://zmj.zsmu.edu.ua

BiZMIHHOCTI MiX rpynamu Anst KinbKiCHWX AaHUX, O MaKTb
HOpManbHUI PO3NOAIN Ta PiBHI Aucnepcii, po3paxysanu
3a t-kputepiem CtbtogeHTa. i Yac ouiHoBaHHS SKICHUX
03HaK 3acTOCyBanu MEeToZ aHanisy JOBiNbHWUX Tabnuup i3
PO3paxyHKOM HemapaMeTPUYHUX CTaTUCTUYHUX KpUTEpIiB
(MipcoHa X2, MipcoHa x? 3 nonpaskoto €itca, CTologeHTa t).

Pe3yabTati

[MopiBHABLLM KirnbKiCHI NOKa3HMKK 0COBKCTICHOTO Npodinio,
BusiBunu: T} ctatuctmyHo poctosipHo (p < 0,01) nepe-
Baxana [T] 3a napameTpamu LuKan «rinepTUMHUA TUN»
(16,9 £ 2,0 Ta 12,8 + 3,4 6ana BigNoBigHO), «30yANMBMI
Tmn» (13,2 3,1i10,2 + 4,6 6ana BignoBigHo), «3acTpsranb-
Hui TNy (16,5 £ 3,11 13,3 + 3,4 Gana BignosiaHo). MeHLw
BMpasHe, ane Takox BiporigHe nepeBaxaHHs (p < 0,05)
[l nopiHsHO 3 [T1 BCTAHOBWNM 32 MOKA3HUKaMU LLKanW
«aheKTMBHO-ek3anbsToBaHWA TNy (12,8 + 3,31 11,1+ 3,6
6ana BignosigHo).

Lkanw, 3a skummn nokasHuky I Hkui (p < 0,01), Hix
T: «TpuBOXHWA TMNY (11,1 £ 4,6 i 18,1 + 4,8 6ana Bigno-
BigHO), «<emoTuBHUMIA TUN» (10,1 £2,11 14,6 + 4,8 6ana Bio-
noBigHo), «aeMoHcTpaTvBHUA TUn» (11,9+3,1115,4 + 4,4
6ana), «umKnoTuMiuHuiA Tn» (10,9 2,51 13,3 £ 3,2 Gana
BIAMOBIAHO) | «AUCTUMIYHWA TUN» (16,5 2,91 17,9 £ 3,5
6ana), 3a nokasHukamm sikoro nepesaxaHHs M1 Hag [
6yno meHw 3Havywwmm (p < 0,05). KinbkicHi napameTtpu
ocobucTicHoro npodinto I i [T HaBeaeHo Ha puc. 1.

PesynbTatu SKiCHOrO OUiHIOBAHHS MOKa3HWKIB OCO-
HucTicHoro Npointo KOHTUHIEHTY, sikUiA ob6cTexuny,
CBifYaTh NPO CYTTEBI BIAMIHHOCTI 32 CMEKTPOM | YaCTOTOH
BUSIBNEHHs akueHTyauin I wogo K. Tak, yactka ocib I
(27 Bunapkis, 42,19 %), y AKX BUSBUIM aKLEHTYNOBaHI
pucmn ocobucTocTi (i3onboBaHo abo y kombiHauisx), cTa-
TUCTUYHO OCTOBIPHO MeHLWa (X2 = 27,083, p < 0,01), Hix y
K (38 oci6, 95,00 %). Hanuacriwwi kombiHawii akLeHTyaLin
Y KOHTUHreHTy Il — «ancTMMiyHo-3acTpsiranbHay (6 ocib,
9,38 %), «TpUBOXHO-AMCTUMIYHAY (3 ocobu, 4,69 %) Ta
«rinepTMMHO-geMoHcTpaTuBHay (2 ocobw, 3,13 %); y MK
— «TpMBOXHO-eMoTUBHAY (8 ocib, 20,00 %), « TpUBOXHO-AE-
MOHcTpaTuBHay (6 oci6, 15,00 %) i «TPUBOXHO-ANCTUMIY-
Ha» (5 ocib, 12,50 %).

3aificH1I NOPIBHANBHWUIA aHaNi3 BU3HAYEHHS OKPEMIX
BapiaHTiB akueHTyauin xapakTepy B [ i K. Cepegnin 6an
3a MOKa3HWKOM «AEMOHCTpaTMBHMIA Tvn» Yy [l gocsras
KMiHIYHO 3HaYyLLoro piBHS BUpaxeHocTi B 2 (3,13 %) oci6;
Lie cTatucTUyHo BiporigHo (x? = 7,829, p < 0,01) MeHLue,
HiX y 'K, oe KniHiYHO BUpaxeHWA TUN fiarHocToBaHo y 9
(22,50 %) ocib. XapakTeponoriyHi 0cobnmMBOCTi: AEMOH-
CTpaTuBHICTb, NepebinblueHHs BnacHnx 3p006yTkiB abo
CMMNTOMIB 3aXBOPIOBAHHS Ta 3HELIHEHHS CTaHy iHLUMX,
MOTUBOBaHI GakaHHSM OTpUMaTK JodaTkoBy yBary 3 6oky
niKaps, He[OTPUMaHHA AUCTaHLIT Nig Yac ChinkyBaHHS,
€roLeHTpM3M, NnabinbHICTb eMOLLIHMX peakLiii | YacTkoBe
BUTICHEHHS CrioragiB Mpo TPaBMaTWUYHi Nofii — XapakTepHi
nuwe ans oci6 i3 NK. Y Tl geMoHCTpaTBHWIA BapiaHT
aKLeHTyaLii HabyBaB KMiHIYHOrO BUPaXeHHs B BinbLu KOH-
CTPYKTMBHMX hopMaXx: BiiCbKOBOCYO0BLYi, 0COBMMBO Ti, ¥
KOro piBeHb BUpaxeHOCTi Liei 03Hakw 6yB cepeHim (14-18
6aniB), 3 NerKicTO BCTAHOBIIOBaNM COLianbHi KOHTAKTH,
30KpeMa 3 NlikapeM, Manu BUCOKWA piBEHb KOMMMAEHT-
HOCTI, L0 noeaHyBanacs 3 «acagHo» TeHAEHLUE 0
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3HELIHEHHS BMACHOrO CTaHy Ta 3MEHLLEHHS! 3HauyLLOCTi
MCUXOTPaBMaTMYHOMO JOCBiAY; L€ CMPUYMHANO MEBHI
TPYAHOLLi AN NCUxoTepaneBTYHOI poboTw.

[MoKa3HUKK Lkanu «3acTpsiranbHuin Tuny y I caranm
KINiHIYHO 3Ha4YLLIOTO PiBHS BUpaxeHocTi B 12 (18,75 %) ocib.
Lle ctatucTuHo BiporigHo (x* = 4,550, p < 0,05) GinbLue,
Hix y TK, Ae nokasHWK [JocsAras KMiHIYHO 3HAYYLLOTO PiBHSA
BupaxeHocTi nuwwe B 1 (2,50 %) Bunaaky. Takvi BapiaHT
aKueHTyauii B oci6 ] HabyBaB KniHIYHOTO BUPaXeHHS!
K iHEpTHICTb atheKTUBHUX peaKLii, NigospiniCTb, a oTxe
HWU3bKa NPUXUIBHICT [0 NOOYLOBK KOMMMAEHTHUX Tepa-
NEBTUYHUX 3B'A3KIB.

3a NoKasHUKOM «NedaHTUYHUIA TUMY BUNAZKW NepeBu-
LLIEHHS MeXi KNiHIYHOT 3HauyLLoCTi B 060X rpynax He 3adik-
cyBanu. Te, WO He BUSIBUMNM KpalHi CTyNeHi BUPaXeHOCTi
L€l xapaKkTepornoriyHoi 03Haku B obcTexenux I, MoxHa
MOSICHUTM MaToNNacTUYHOK TpaHcdopmaLlieto ocobucTic-
HUX puc nig pieto ymoB 6OMOBOrO CTpecy: nejaHTUYHa
CXWUITBHICTb 40 hOpManbHOTO NOPSAKY, NparHeHHs TpUMaTy
Mig, KOHTPOMeM pedi Ta nogii HaBKOMO, HEBMEBHEHICTb Y
CBOIX [isIX | HEMOXIMBICTb AiSITM N03a NMAHOM B EKCTPEHUX
ymoBax. Lle MeHW edekTWBHI BapiaHTW pearyBaHHs Ha
60110Bi YMOBW, BUSIBINEHI NULLIE SIK PYAUMEHTU-TEHAEHLIT B
ocobucTicHomy npoddini KoHTUHreHTy T,

MokasHuku wkanu «36yanueuit Tun» y I kniHiYHO
BupaeHi B 2 (3,13 %) ocib, i Lie BiporigHo He Biapi3HAETLCA
(x*=0,174, p > 0,05) Big nokasHwuka M (1 ocoba, 2,50 %).
Hu3bKy YacToTy BUSIBNEHHS LbOro BapiaHTa akueHTyauii
B KOHTWUHIEeHTY [[] MOXHa NMOSICHUTW HEBIANOBIAHICTIO MiX
XapaKTepororiYH1Mm1 0COBIMBOCTSAMM, LLO cneLmndiyHi 4ns
Liei akueHTyauii, Ta npodecinHum LigH3omM. 3okpema, 0co-
61, KOTpi AEMOHCTPYHOTb IMNYIbCUBHICTb, GE3iHILaTUBHICTb,
HEBU3HAHHS aBTOPUTETIB, NPEBaOBaHHS HXKYMX EMOLIN
HaZ BULLMMM Ta BUSIBNSIIOTb Pi3Hi acoLjianbHi TeHAEHLi, ik
npaBuIo, He NPoxoasTb NpodecinHni Biabip y 3CY.

CepepHiit 6an 3a NokasHUKOM «rinepTUMHUMIA TUn» y T
csraB KniHiyHo 3HauyLLoro piBHA y 6 (9,38 %) ocib, aB MK He
3adpikcyBanm XOAHOro KniHiYHoro Bunaaky. Brim, BusiBneHi
BiMIHHOCTi He € CTaTCTM4HO JocToBipHUMM (p > 0,05 3a
pesynsTatamy OLiHOBaHHS 3 3aCTOCYBaHHAM KpuTepis [Tip-
CoHa X2 3 nonpaekoto EiiTca, AopiBHIoE 2,442). MinepTuMHi
puvicy xapakTepy B oci6 [T Habyeanu kniHiYHOrO BUPaXEHHS
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K ACKpaBi MiMiYHi | naHTOMIMIYHI peaKLii, BIGKpUTICTb y cnin-
KyBaHHi, 3HVWKEHHSI BiUyTTA QUCTaHLIiT 3 CiBPO3MOBHUKOM,
TEHAEHLs 00 NPUXOBYBaHHS abo 3HELiHEHHS Npobrem 3i
3[0POB’IM, 30KPEMA LLOAO ANCCOMHIYHMX NPOSIBIB.

MokasHuku «auctumivHoro Tuny» y M gocaranu
KMiHiYHO 3HauyLworo piBHs B 11 (17,19 %) obcTexenux, y
K-8 13 (32,50 %). Taka BiMIHHICTb He € CTaTUCTUYHO
3Havywoto (x2 = 3,251, p > 0,05). KniviuHo BusIBUIK Big-
MIHHOCTI 32 KNiHIYHAM HanOBHEHHSAM LibOro heHOMEeHa MixX
rpynamu gocnigpxenHs: ans [ 6inbLu xapakTepHi Taki pucu,
K NECUMICTUYHICTb, 3aMKHYTICTb Ta iHTEPHANbHUIA NOKYC
KOHTPOIIO, L0 BUSIBNSANK Ha (hOHi CyBKMiHIYHMX 03HaK 3a-
ranbHOI NCUXiYHOI TOPNIBHOCTI; ¥ KOHTUHreHTY 'K yacTile
BM3HAYanM HU3bKy CamMOOLLiHKY Ta CXMMbHICTb 40 MOLLYKY
couianbHOi MiATPUMKM, LLO MO3UTUBHO NO3HAYaNocs Ha
KOMMNMaeHTHMX BiZHOCUHAX i3 Nikapem.

lMokasHWKW 3a LLKaNow «TPUBOXHWA TUM» [ocsaranu
KNiHIYHO 3HAYyLOro piBHSA BUpaxeHocTi B 4 (6,25 %)
oci6 I'; ue ctatucTyHO BiporigHo MeHwWwe (X2 = 35,984,
p < 0,01), Hix y MK, o€ NOKa3HMK KMiHIYHO BUPAXEHUA Y
25 (62,50 %) obcTexeHux. KniHivHi nposiBu TPUBOXHOCTI B
oci6 Il i TK BigpisHanucs. Tak, ana I Ginblu xapakTepHi
3aMKHYTICTb, YyT/IMBICTb, COPOM'I3NMBICTb, NOBefdiHKa
YHWUKHEHHS1, He10Bipa 40 OTOUYHOUMX, LLIO BUKOHYBara posb
6ap’epa y npoueci hopMyBaHHSI KOMMIAEHTHIX 3B'3KIB.
MauieHtam 'K BnacTvBi HEBNEBHEHICTb Y COBI, CXUIBHICTb
[0 noniteMaTnyHmx hobiuHnX nepexmBaHb; y KombiHaLji 3
[EMOHCTPaTUBHUMM pUCaMUW NOPSA i3 HA3BAHNMU O3HAKaMU
3'ABMNANNCS HAaZMIPHA BiOKPUTICTb Y BUSIBNEHI XBOPOOIMBMX
nepexmBaHb, arpaBaLisi AMCCOMHIYHUX NPOSIBIB | NacuBHa
NigKOPIOBAHICTb Y BiAHOCMHAX i3 nikapem. Y NoegHaHHi 3
€MOTVBHUMU pUCaMW Ha NEPLUMA NNaH Y HUX BUXOZWMK
HaaMipHa EMOLLIMHICTb 3i CIbO3MIMBICTHO Ta KOHGOPMHICTD.
[Ons ocib i3 koMbiHaLie TPUBOXHWX i AUCTUMIYHUX pUC
XapaKTepHi NECUMICTUYHICTb, BiAYYTTS posnady Ta NpoBuHM
nepen nikapem 3a Caiil CTaH.

Y '] He 3achikcyBanu BUNaak1 nepeBrLLEHHS Mexi Kni-
HIYHOI 3HAYYLLIOCTi NOKA3HWKIB 3a LLKANO KLIMKIOTUMIHHWIA
Tmny, a B MK BusiBunu 2 (5,00 %) oci6; pisHnLs cTatucTiHo
He gocTosipHa (x2 = 1,150, p > 0,05). NSt KOHTUHIEHTY
[0, sk i gna 'K, konvBaHHS adeKTBHOMO OOHY He Bynm
cneundivHMMK. BigcyTHICTb KpalHLOT MipU BUPaXEHOCTi
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Ta6nuus 1. Tunonoria Ta NOPIBHANbHUI aHani3 akueHTyauin xapaktepy I i ] (3a Wkanamy onMTyBanbHKKa akLEHTYaLii xapakTepy
Ta TemnepameHTy JleoHrapga-LUmiwexka)

[leMoHCTpaTVBHUIA TN
3actpsiranbHuin Tan
MegaHTnyHWiA TMN
36yanuBuin TN
FinepTumMHNA TN
OuCTUMIYHWA TMR
TpUBOXHMIA TUN
LiuknotumivHwuia Tvn

AdeKTUBHO-eK3aNLTOBaHMIA TUN

EmotuBHMiA TN

2 3,13 9
12 18,75 1
0 0,00 0
2 3,13 1
6 9,38 0
1" 17,19 13
4 6,25 25
0 0,00 2
1 1,56 1
0 0,00 ¢

R S R S

X? 3 nonpaekow
€nrca

22,50 9,770 7,829 <0,01
2,50 5,943 4,550 <0,01
0,00 - - -

2,50 0,034 0,174 >0,05
0,00 3,980 2,442 >0,05
32,50 3,251 2,446 >0,05
62,50 38,731 35,984 <0,01
5,00 3,263 1,150 >0,05
2,50 0,115 0,156 >0,05
22,50 15,764 13,046 <0,01

Lliei xapaKTepomnoriyHoi 03HaKM 415 KOHTUHIEHTY ] MoXHa
MOSICHUTM il 3HaYYLLIOK Ae3a4anTUBHICTHO: YacTi 3MiHM nig-
MOPOroBYX rinep- i AMCTUMHUX (ha3, HagMipHa Yy TNKBICTb A0
HaBKOMWLLHIX NOZjiA, HecTabinbHWIA piBeHb NpaLe3aaTHoCTi
HesanexHo Bif aceKkTUBHOT hasu, TPYAHOLLL Nid Yac nigTpu-
MaHHS1 coLjianbHNX KOHTAKTIB — BCE Lie CyTTEBO YCKNaaH0e
BUKOHaHHS cryx60B1x 060B'3KiB.

B Qi I'M susieunm no 1 ocobi (1,56 % Ta 2,50 %
BiANOBIZHO), 0COBUCTICHMIA NPOInb SKNUX BUSIBUB KMiHIYHO
3HAYYLLMIA MOKA3HWK 3a LIKANoKW «adeKTUBHO-EK3asLTO-
BaHUI TUN». Llei napameTp He MaB CTaTUCTUYHO 3Hauy-
LUMX BiMiHHOCTeN 3a rpynamu pocnimkenHs (x2 = 0,156,
p > 0,05) CrneuudiyHi ons LbOro BapiaHTa akuUeHTyauii
KOHCTaHTHI: rapHuUiA HacTpii, Big4yTTs pagocTi Ta WacTs,
6€e3KOHNIKTHICTL Ta 6e3anensLiiHi ryMaHiCTUYHI nornsau.

KniHiYHO 3HauyLLi NOKa3HMKM 3a LKano «EmMoTnBHWIA
TNy y Tl He BUABMMW, i Le AOCTOBIPHO BiAPI3HAETHCS
(x2= 13,046, p < 0,01) Big pesynbrartis gocnigpxeHHs B K,
[ie MOKa3HUK KniHiYHO BupaxeHni y 9 (22,50 %) oci6. Xa-
paKTePHi ANns LibOro BapiaHTa aKLEHTYaLii: CEH3UTUBHICTD,
6053MMBICTb | ryMaHHiCTb — B 0Ci6 ] icTOTHO MackytoTbCs
MCUXIYHOIO rinecTesieto nig BNIMBoM 60MOBOro CTPECY.

PesynbTati focnimkeHHs HaBeeHo B mabuyj 1.

BcTaHOBUNM HAsBHICTb | 3aKOHOMIPHOCTi MOEQHAHHS
0COBUCTICHUX XapaKTEPUCTUK Y YMHHWX BiliCHKOBOCIYX-
60BLiB i3 NONepenHbO BUSIBNEHUMW BapiaHTaMu AUCCOM-
HiuHoro cuHapomy [10]. [Ins BCTAHOBMEHHS LUX 3B’A3KiB
3AiiCHUNM PO3NOAin Noka3HukiB oci6 I 3a KOXHOLO LLIKANO0
ONUTYBanbHWKa aKLEHTYaLiil xapakTepy Ta TeMnepamMeHTy
TNeonrapaa-LlImiieka Ha «H3bki» (00 11 BaniB), «cepeaHi»
(12-16 Banis) Ta «Bucoki» (17 Ganis i binbLue).

Y pesynbrati aHaniay BUSIBUNM, LLO ANs TAHTUOO3HO-IH-
KpYCTOBaHOTO KMiHIYHOTO BapiaHTa AMCCOMHii (i30Mb0BaHO
Ta B KOMBiHaLji 3 iHwmMK BapiaHTamu —y 16 (25,0 %) ocib)
XapaKTepHe NOeAHaHHS «BUCOKMX» NOKA3HMKIB 3a LKanamu
«TPUBOXHMA TN (P < 0,05), «ancTUMiYHMIA TUN» (p < 0,01)i
«3actpsranbHun Tun» (p < 0,01). [N arpunHO-acTeHIMHOMo
(14 (21,9 %) BUNaaKiB) — BUCOKi MOKA3HWKM LKan «adek-
TUBHO-ek3ansToBaHuii Tvny (p < 0,01) Ta «eMOTUBHMIA TUM»
(p < 0,05). Anga ineatopHo-pymiHaTueHoro (12 (18,7%)
0Cib) — BWCOKi MOKa3HUKW LKAy «3acTpsiranbHUA TN
(p < 0,05), nomipHi napameTpu LUKan «TPUBOXKHWA TN i
«negaHTUHuiA TNy (p < 0,05).

Y 12 (18,7 %) ocCi6 i3 BUCOKMMM MOKa3HMKaMM LLKan
KLMKMOTUMIYHUIA TUNY, «atheKTUBHO-EK3aNLTOBaAHIA TUM»
i «36yanuemiz TUN» (p < 0,05) BCTaHOBWNW IHBEPTOBAHMI
BapiaHT iHCOMHii. CoMaTohOpMHO-iHKPYCTOBaHWIA BapiaHT
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BusBun B 10 (15,6 %) oBcTexeHux, y Skux BCTaHOBUIM
BMCOKi MOKa3HMKW 3a LLKanamu «TPUBOXHWIA TNy (p < 0,05)
i «AeMOHCTpaTVBHUIA TUM» (P < 0,05) Ta HI3bKi NOKA3HUKM
3a LWKanot «emoTuBHWIA TUn» (p < 0,05). Ons oci6 i3
TaHTBo3HO-iHAyKoBaHUM BapiaHTom (I — 10 Bunaakis,
18,7 %) oMCCOMHii XapakTepHi BUCOKi NOKa3HVKM 3a LLIKANow
«aucTumivHMiA Tiny (p < 0,01) Ta NomipHi NokasHukK 3a
Lwkarnoto «36yanveuii Tun» (p < 0,05). Acouiauito arpun-
Ho-AncdopuyHoro BapiaHTa (9 (14,1 %) nauieHTiB) BUSBUM
3 HW3bKUMU MOKa3HUKaMM LUKaN LMKMOTUMIYHUIA TUN»
(p < 0,05), «acbekTnBHO-eK3aNLTOBaHMIA TUNY (p < 0,05).

06roBopeHHsA

Pesynbratv focnimKeHHs KOPentorTh i3 AaHUMM BITYN3HS-
Hux [1,4] Ta iHo3eMHuX gocnigHwkis [6], cBigYaTb Npo Ha-
SBHICTb Y YMHHUX BilicbkoBocyx60BLiB 3CY xapakTepHux
03HaK 0cobucTicHOro NPoQinto, a TakoX NpPO iXHil 3B’A30K
i3 AVCCOMHIYHMMM NPOSIBAMM.

Bu3HaueHHs xapakTepHMx 03HaK 0coBMCTICHOM Npodi-
1O BIACbKOBOCYXBOBLIS B KOXKHOMY OKPEMOMY KITiHIYHOMY
BUNaZKy € BaXMMUBOKO CKNaZoBO NepcoHidikaLlii Ta ontu-
Mi3aLlii KopeKuii AUCCOMHIYHWX NPOSIBIB, BUKOPUCTOBYHOUM
MCWUXOOCBITHI Ta NCUXOTEPANEBTUYHI NigX0AM.

BucHoBKU

1. Y pesynetaTti AOCigXEHHS BCTAHOBWUIM Xapak-
TEPUCTUKM OCOBUCTICHOrO Npodinio Ta iXHiN BNNMB Ha
MaToncuxororiyHe HaMoBHEHHS! AUCCOMHIYHUX MPOSIBIB Y
UMHHMX BilicbkoBOCTYXO0BLB 3CY.

2. HannowwupeHiwi Tnu akueHTyauii B YMHHUX
BiliCbKOBOCNYX6OBLB i3 AUCCOMHIYHUMU MpOSBaMU —
3acTpsranbHui (18,75 % KOHTUHIEHTY), AUCTUMIYHMA
(17,19 %) i rinepTMHWIA (9,38 %). HayacTilui kombiHoBaHi
KIiHIYHI TUMK aKUEHTYaLIN — « QUCTUMIHHO-3acTpsIranbHNY
(9,38 %), «TPUBOXHO-AMCTUMIYHMIA» (4,69 %) Ta «rinepTu-
MHO-ZeMoHcTpaTuBHuinY (3,13 %).

3. BcraHoBmAM, WO 0COBUCTICHI XapaKTepucTuKn €
NPeanCro3nuUinHUM hakToOpoOM A1t BUHWKHEHHSI NEBHO-
o CneKkTpa BapiaHTiB AWCCOMHIYHOMO CMHAPOMY. FAKWO
BUSIBMEHO KOMDIHALi0 KinNbKOX aKkueHTyaLiii B OQHOro
nauieHTa, cnocTepiraloTb KOMMIIEKC KiNlbKOX BapiaHTiB
ANCCOMHIYHMX CUMHOPOMIB. Bu3Haunnu HasBHICTb i 3ako-
HOMIPHOCTI NO€EAHAHHA OCOBUCTICHNX XapaKTepucTuK y
UWHHWX BIiCEKOBOCYXO0BLIB i3 NONepeaHbO BUASIBNEHVMM
BapiaHTaM1 QUCCOMHIYHOMO CUHAPOMY. Tak, HalnoLwmpeHi-
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LUMIA TAHTMOO3HO-IHKPYCTOBaHWIA KIIHIYHWIA BapiaHT iHCOMHIT
(BMSIBMNK i30MbOBaHO Ta B KOMBIHALT 3 iHLLMMW BapiaHTamm
y 25,0 % KOHTUHIEHTY) BUHWKAE Y BiiCbKOBOCIYDO0BLB i3
TaK1MU 0COBUCTICHUMU prcamu, K TPUBOXKHICTb (p < 0,05),
anctumiyHicTb (p < 0,01), 3acTpsranHs (p < 0,01). Arpun-
HO-aCTEeHIYHMI BapiaHT iHCOMHIi (21,9 % oci6) acoujtoeTbes
3 03HaKaMu akueHTyalii adeKTUBHO-eK3ansToBaHoro
(p < 0,01) Ta emotuBHoro (p < 0,05) Twnie. ns ineatop-
HO-pyMiHaTMBHOTO (18,7 % KOHTUHIEHTY) XapakTepHUMM
pucamu 0coBUCTOCTi € BUCOKI MOKA3HWKN 3acTpsiraHHs
(p < 0,05), nomipHO BMpaeHi 03HaKN TPUBOXHOCTI Ta ne-
JaHTuaHocTi (p < 0,05). B ocib (18,7 %) i3 BUCOKMM piBHEM
CXWIBHOCTI A0 LMKMOTUMIYHUX KOMNMWBaHb, adeKTUBHOI
ek3ansToBaHocTi Ta 36yanueocTi (p < 0,05) BU3Haumnm TeH-
[eHLUito 4o popMyBaHHS iHBEPTOBAHOTO BapiaHTa iHCOMHii.
ComarohopMHO-iIHKPYCTOBaHMI BapiaHT (BiarHOCTOBaHMIA Y
15,6 %) xapaKTepHuin Ans BiiCbKOBOCNYXO0BLB i3 HU3bKM
piBHeM emoTuBHOCTi (p < 0,05) Ta BUCOKVM piBHEM JEMOH-
cTpatmBHocTi (p < 0,05), TpuBoxHocTi (p < 0,05).

4. BcTaHOBNEHI XapakTepUCTHKL 0COBMCTICHOrO Npodi-
0 YMHHKX BiCbKOBOCTY)X60BLB 3CY i3 AUCCOMHIYHUMMU
MPOSIBAMW HEOPTaHIYHOMO MOXOMKEHHS MIATBEPIKYIOTh
HasBHICTb B3aEMHOTO BIMBY, @ TAKOX MakoTb BiAMIHHOCTI
LLOAO KIiHIYHOTO MaHichecTyBaHHs MOPIBHSHO 3 0COGNMBOC-
TAMM y UMBINbHUX OCi6. Lle ninTBepmkye MoandikyBanbHuiA
BNAMB NPOECINHNX BUMOT LLOAO NPOSBIB 0COBUCTICHMX
XapaKTepUCTUK i iXHI0 NaToNnacTM4Hy MoaMdikaLlio BHaC-
nigok nepeHeceHoro 6OMOBOrO CTpecy.

5. BusieneHi B pe3ynbrarti A0CNiMKEHHS XapaKTepucTy-
K11 0cOBMCTICHOrO NPOCDiNto YNHHMX BICHKOBOCIY)XOOBLB i3
[JMCCOMHIYHVMM MPOsiBaMu, 0COBMMBOCTI NCMXONAaTOreHe3y,
3B'A13KM Ta B3aEMOBNIVB i3 KMIHIYHUMM TUNamMW OUCCOMHIl
[alTb MOXNMBOCTI ANa NepcoHidikauii Ta ontumisauii
KOPEKLiNHWX 3aX0AiB, BUKOPUCTOBYKOYM MCUXOOCBITHI Ta
MCUXOTEePanEeBTUYHI Nigxoau.

MepcnekTMBU NnoganbLUMX AochimkeHb. Po3pobneH-
Hs1 11 anpobaLlisi NepcoHighikoBaHOI CUCTEMU KOPEKLIAHUX
BM/MBIB i3 3aCTOCYBaHHAM NCUXOOCBITHIX | NcuxoTepane-
BTWYHMX NiAXOZiB, BUKOPUCTOBYHOUM OTPUMAHI B pesynbrari
LIbOro JOCMIMKEHHA faHi WOJOo 3B’A3KIB XapaKTepPUCTUK
0COBMCTICHOrO NPOOINt0 3 KMiHIYHUMM TUNAMKU AUCCOM-
Hil4, BiOKPMBAIOTb MOXIMBOCTI ANst onTUMi3aLlii 3axoais 3
BUSIBMEHHS Ta KOPEKLiT AUCCOMHIYHUX MPOSBIB Y YNUHHUX
BificbkoBocnyxboBuiB 3CY.
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Ha aAre3UBHY aKTUBHICTb 36yAHUKIB paHOBOI iHdEKLji
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MeTta po60T1 — BUBYEHHS BNNWBY 3 % EKCTPaKTY ropixa BONOCLKOMO ByrnekucnoTHoro (EMBB) Ha agresvsHi BNacTMBOCTi rpam-
MO3WUTVBHMX | FPAaMHEraTBHNX MiKPOOPraHi3MmiB.

Marepianu Ta metoau. O6’ekt gocnimkerHs — 3 % EMBB, MyseitHi wramu konekuii ATCC i KniHiYHi KynsTypy MIKpOOpraHiamis:
A. baumannii, S. aureus, E. coli, K. pneumoniae, P. aeruginosa, C. albicans. Sk cy6cTpar agresii BUkopuctanu HaTueHi hopMa-
niHisoBaHi eputpoumti ntoauHm O(l) rpynm kpoBi Rh «+». 3 KOXHOro 3paska rotyBanu npenapar-mMasok, kv 3abapentosanu 3a
meTogomM PomaHoBcekoro-Timan. 3a pesynsratamm MiKpocKonii Ma3kiB po3paxyBani iH4eKC aareaunBHoOCTI MikpoopraHiamia (IAM).

Pesynetatu. MNonepenHe BUBYEHHS 30aTHOCTI [0 aaresii My3eHUX i KNiHIYHKX LUTamiB MiKpOOPraHi3MiB nokasano: BCi KynsTypu
marnu BucokoaareaueHi BnactveocTi. lonaBaHHs 3 % EMBB 3HayHO NpurHivyBarno ixHi aareavBHi BNACTMBOCTI. Tak, y AOCHIMKEHHX
3 My3elHUMM LWTamamm Busisunu, Wwo |IAM S. aureus 3Hnanecs Ha 59,47 %, K. pneumonia — Ha 59,17 %, E. coli — Ha 56,32 %,
P. aeruginosa — Ha 48,70 %, A. baumannii — Ha 49,77 %, C. albicans — Ha 51,59 %. B ekcnepuMeHTax BU3HauMNu 3HxeHHs |AM
YCiX KMiHiYHMX LWTamiB MikpoopraHiamis: S. aureus — Ha 55,00 %, K. pneumonia — Ha 53,50 %, E. coli— Ha 53,54 %, P. aeruginosa
—49,04 %, A. baumannii — Ha 50,42 %, C. albicans — Ha 53,13 %.

BucHoBkuM. Pe3ynbrati BUBYEHHS aareavBHOi akTnBHOCTI 3 % EMBB fgatoTb nigctasu 3pobuT BUCHOBOK NPO BUCOKY 30aTHICTb
iHribyBaTV aare3nBHY akTUBHICTb My3eMHUX | KNiHIYHUX LTaMmiB, 3ByHMKIB MHilHO-3ananbHuX iHdekwii (S. aureus, P. aeruginosa,
A. baumannii, K. pneumoniae, E. coli, C. albicans), 3anobirae doopmysaHHto 6akTepiansHoi Gionnisku. Lii BnacTueocTi caigyath Npo
NepCNeKTUBHICTb HACTYMHOTO BUBHEHHS GionoriyHux BnacTueocTei EMBB i cTBOpeHHs Ha 11010 0CHOBI HOBOTO NPOTUMIKPOBHOMO
npenapary Ans nikyBaHHs rHiNHO-3ananbHoi iHeKLii.

Effect of walnut extract supplemented with carbon dioxide on adhesive activity
of agents causing wound infection

I. V. Mozhaieyv, V. Yu. Yevsiukova, . I. Torianyk, V. V. Minukhin, N. M. Polishchuk, D. L. Kyryk

The aim: to study the effect of 3 % carbon dioxide walnut extract (CDWE) on the adhesive properties of gram-positive and
gram-negative microorganisms.

Materials and methods. The objects of the study — 3 % CDWE, museum strains of the ATCC collection and clinical cultures of
microorganisms: A. baumannii, S. aureus, E. coli, K. pneumoniae, P. aeruginosa, C. albicans. Native and formalinized human
erythrocytes of 0(I) Rh-positive blood group were used as a substrate for adhesion. A smear was prepared from each sample,
which was stained by the Romanovsky—-Giemsa method. According to the results of smear microscopy, the adhesion index of
microorganisms (AIM) was calculated.

Results. A preliminary study of the adhesion ability of museum and clinical strains of microorganisms revealed that all cultures
possessed highly adhesive properties. The addition of 3 % CDWE significantly inhibited their adhesive properties. Thus, in studies
with museum strains, it was found that the AIM of S. aureus was decreased by 59.47 %, K. pneumonia — by 59.17 %, E. coli - by
56.32 %, P. aeruginosa— by 48.70 %, A. baumannii— by 49.77 %, C. albicans — by 51.59 %. In the experiments, a decrease in AIM
of all clinical strains of microorganisms was detected: S. aureus — by 55.00 %, K. pneumonia — by 53.50 %, E. coli — by 53.54 %,
P. aeruginosa — by 49.04 %, A. baumannii — by 50.42 %, C. albicans — by 53.13 %.

Conclusions. The results gained from the study of the 3 % CDWE effect on the adhesive activity collectively suggest its high
ability to inhibit the adhesive activity of museum and clinical strains of purulent-inflammatory infections (S. aureus, P. aeruginosa,
A. baumannii, K. pneumoniae, E. coli, C. albicans) and prevent the formation of a bacterial biofilm. These properties indicate
potential benefits from further study on the biological properties of CDWE and the development of new antimicrobial drugs based
on it for the treatment of purulent-inflammatory infections.

AKTyarbH1M | NePCNEKTUBHIUM HANPSMOM Cy4acHOi MiKpO-
Gionorii € BUBYEHHSI aaresii MikpoopraHiamis — cknagHoro
6araToKOMMOHEHTHOrO MpoLiecy, Lo 3abe3anevye KOMoHi-
3aLlito MikpoopraHismamm Byab-skux LinbHUX cybeTparis,
BKIH04AI04M TKaHWHW Tina Ta NOBEPXHI Pi3HOMAHITHUX ae-
BaliCiB, iIMNNaHTOBaHWX B OpraHiam NtoauHN. 3Baxaroum Ha

158 ISSN 2306-4145 http://zmj.zsmu.edu.ua

BMVB Ha 30OPOB’A NaLieHTa, aaresis — HeraTMBHeE SIBULLE,
LLO € «MYCKOBUM MEXaHI3MOM» BUHUKHEHHS! IHEPEKLiNHOro
npouecy [1-3].

CknagHuin GaratochakTopHWA NpoLiec NPUKPINNEHHs
GakTepiit oo eniteniounTiB nepeadadae HecrneundiyHi ti-
3MKO-XiMiYHi 3B'S13KM Ta B3AEMOLii MiXX KOMNNEMEHTaPHUMU
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MoreKynamu Ha KniTMHHUX NoBepxHsx. KomnnemeHTapHi
B3aemogii, Ha BigMiHy Bif (i3VKo-XiMiYHWX, YTBOPIOKOTH
MiLHiLLI 3B'513KM Ta 3a0e3neqyioTb HeobXiaHE 3B's3yBaHHs
MikpoopraHiamiB 3 enitenioumtamu. EcbektusHa apresis,
0co6r1Bo YMOBHONATOreHHUX BaKTepiii, € NEPLLNM KPOKOM
YCNiLLHOT KONOHi3aLji Ta yTBOpeHHs BaraToLuaposwx Gionni-
BOK i3 LLiNbHUM MaTpUKCOM, SIKUA € HEMPOHUKHUM [1151 Tepa-
NEBTUYHUX KOHLIEHTPaLiii aHTUBIOTUKIB Ta aHTMCENTUYHUX
peyoBuH [4]. Y pe3ynbrarti Lyx npoueciB 3abe3nevyeTbes
TpuBane 306epexeHHs KNiTWHHOT nonynsuii B Gionnisui Ta
BWHUKHEHHS! PE3NCTEHTHOCTI 30yAHWKIB iHEKLiHNX npo-
LIeCiB 0 Pi3HOMaHITHUX MPOTUMIKPOBHYMX 3acobiB.

HuHi Yumano yearu nNpuaiNaTbL BUBYEHHIO NPOLIECIB
apreaii 30ygHMKIB paHOBOI iHApEKLi. 3-MOMiX HUX AOMiHYHOTL
Taki yMOBHOMNATOreHHi MikpoopraHismu, sik Staphylococcus
aureus, Pseudomonas aeruginosa, Acinetobacter bau-
mannii, Klebsiella pneumoniae, Escherichia coli. Li
MIKPOOPraHi3amMu MoXyTb LIBMAKO HabyBaTU aHTUBIOTMKOpe-
3UCTEHTHOCTI Ta CNPUYMHATI Cranaxuy BHYTPILLHbOMNIKAPHS-
Hoi iHpekuiji. Came Le 3ymMOBUIO BHeCEHHSI BCecBiTHLO0
OpraHisaLlieto OXOPOHM 300POB’St Ha3BaHWX 30yaHWKIB 4O
CTMCKY NPIOPUTETHUX LIOAO PO3POBNEHHS Ta CTBOPEHHS
HOBUX aHTMbakTepianbHUx npenaparis [5]. Pasom i3 Tum,
npueepTae yBary 30iNbLIEHHS KiNbKOCTi BUNAAKIB po3-
BWUTKY paHOBOI iHdbeKLil, o 3ymoBneHa rpubamu pogy
Candida. Lle noB'a3aHo 3 WMPOKMM i HepawjioHanbHUM
BUKOPUCTAHHAM aHTUOaKTepiarnbHWX, KOPTUKOCTEPOIAHMX,
LIMTOCTATUYHMX Npenaparis, a TakoX BiACYTHICTIO KOHLENLLi
0[IHO4YACHOTO NPM3HAYEHHS aHTUBIOTVKIB | NPOTUIPUOKOBMX
npenaparis i3 NpoinakTM4HOLO MeToH [3].

Tomy aKkTyanbHUM € MOLUYK HOBUX PEYOBWH, ne-
pesnyciM POCIMHHOMO MOXOMXEHHS!, WO Manu 6 Hu3ky
nepe.ar nepen CUMHTETUYHMMM 3acobamu Ta BNMBanm
Ha aAresvBHi BNACTUBOCTI MiKpoopraHiamiB i npouecu
agresii 3aranom.

OcTaHHiMM pokamu yBary JOCHIOHMWKIB NpuBepTae
ropix Bonocbkuii — Juglans regia L. (FB) (poauHa ropixosi
Juglandaceae), sk 30aBHa LIMPOKO BMKOPWUCTOBYIOThb
y HapoaHi meauuuHi [6]. Tak, rpyna BYeHux 3 IcnaHii
Ta lNopTyranii foBena aHTMOKCWUAAHTHI W aHTUMIKPOGHI
BMaCTWUBOCTi EKCTPaKTy 3ereHoro NyLINWUHHS BOMOCHKOro
ropixa [7]. Bueni 3 IpaHy nokasanu BUCOKY aHTubakTe-
pianbHy eMeKTUBHICTb CNUPTOBOrO EKCTPaKTy MUCTA
B wopo kniHivHMX WTamiB Pseudomonas aeruginosa,
Staphylococcus aureus, Proteus vulgaris, Acinetobacter
baumannii, Escherichia coli, Staphylococcus epidermidis,
Staphylococcus saprophyticus, Lo BUAINEHI 3 iHiIKoBaHUX
onikoBux paH [8]. Y poboTax baraTbox HaykoBLiB onvcaHa
npoTu3ananbHa, HEMpPONPOTEKTOPHA, aHTUOKCUAAHTHA
1 aHTMNponicpepaTBHa AiA eKCTPaKTIB Pi3HUX TKaHWH
BOMOCLKOTO ropixa (sApo, Lukapanyna, NyLUnuHHS, Kopa,
KOpiHb, CTA Ta nepeTuHka) [9-15]. Tak, Hanpuknag, 3e-
eHe NYLUMNUHHS Ta NINCTS, WO TpaauLIiiHO 3aCTOCoBYBaNu
B ipaHCbKill HAPOAHIN MeaVLVHI Ans NiKyBaHHS! iHEKLinHUX
xBopob, — barate [xepeno heHomnbHMX Cromyk, SK-0T dna-
BOHOIAiB, (PEHOMbHUX KUCMOT i HAPTOXIHOHIB, LLIO MOXYTb
MOrnWHaTV BinbHI pagukanu [16].

3a3Haunmo, Lo iToxiMivHWIA Npodinb excTpakTy B
MOXE 3MiHIOBAaTUCS 3aMexHO Bid reorpadiyHoi 30HM, Ae
BMpOCHa L pocrnnHa, To6To XiMiYHWiA cknag J. regia YiTko
MOB’'AI3aHUIA i3 COPTOM i KNiMaTUYHO 30HOH [17]. Kpim Toro,
BiZOMOI HUHI iH OpMaLLiT HeLoCTaTHBO ANS PO3YMiIHHS MPO-

3anopisbkuin MeguuHuii xxypHan. Tom 25, Ne 2(137), bepeseHb — kiTeHb 2023 p.

OpwuriHaAbHI AOCAIAXKEHHS

LieciB BMUBY €KCTPaKTY ropixa BONOCHKOr0, BUPOLLEHOro
Ha TepuTopii YkpaiHu, Ha 6ionoriyHi BNacTuBoCTi Mikpo-
OpraHiamiB, 30KpeMa Ha afresviBHi BNacTUBOCTI GakTepil.

MeTa po6oTtu

BuB4eHHs BrnmBy 3 % eKCTpaKTy ropixa BOIOCLKOrO BYr-
NEKUCNOTHOTO Ha aAre3nBHi BNacTUBOCTI rPamMno3nTUBHUX
i (pamMHeraT1BHMX MiKpOOpraHiamis.

Marepianu i MeToAU AOCAIAKEHHSA

OB’V [OCTIZKEHHS — KyNbTYpY MiKpOOpraHi3MmiB i komep-
uivnmn npenapar «CK-CO2 ekcTpakT ropixa BOMOCLKOrO,
Juglans regia Extract» (BERRE, YkpaiHa), BUrotoBneHwit i
CUPOBWHM, LLIO BUPOLLEHA Ha TepuTopii YKpaitu, N oTpuma-
HWIA METOLOM HAaAKPUTUYHOI eKCTPaKLil ByrMEKUCIIUM rasom
(CO,). Mpenapart ABMse co6oto MaCHAHNCTY Macy Kopu4He-
BOTO KOMbOPY Ta, 32 AaHUMU BUPOBHMKA, SIK OCHOBHY fitouy
PEYOBMHY MICTUB HOrTIOH. FAK npenapat nopiBHAHHS 0bpanu
MIpaMiCTUH — aHTUCENTUK, €HEKTUBHWA LLOAO HU3KK Na-
TOreHHUX MikpoopraHiamis: 6akTepilt, Bipycis, rpubkoBoi
¢hnopwu, HanpocTiwmx. LLnpokuii cnekTp NpoTUMIKPOGHOT
[il, HN3bKa TOKCUYHICTb, BIACYTHICTb NOAPa3HIoBaNbHOI Aji
(Ha Wwkipy Ta cnm3oBi 060MOHKM) CNPUSKOTL YCMLLHOMY 3a-
CTOCYBaHHI0 MipamiCTUHY Ans MPOinakTMKL Ta NikyBaHHS
iHcpekwiv [18].

[Ons pocnimxeHb Bukopuctanu 3 % excTpakT ropixa
BOJIOCBKOMO Ta My3eliHi TeCT-LUTaMu TUMOBUX KYJbTYp
IHcTuTyTY MikpobBionorii | imyHonorii imeHi |. |. MeyHukoBa:
Acinetobacter baumannii ATCC 19606, Staphylococcus
aureus ATCC 25923, Escherichia coli ATCC 25922,
Klebsiella pneumoniae K-7 NCTC 9127, Pseudomonas
aeruginosa ATCC 27853, Candida albicans ATCC 885-653.
KpiM Toro, BUKopuCTanu KniHiyHi LUTaMu MiKpoopraHiamis,
LLO BMAINeEHi 3 THIHOTO ekcydaTy paH Bif XBOPUX i3 Pi3HM-
MW THIiHO-3ananbHUMK CTaHamu Mig vac nepebyBaHHs B
XipypriyHmx cTauioHapax. KniHiHi i3onstu xapaktepusy-
BanMCs PE3VUCTEHTHICTIO 0 MEBHUX rpyn NPOTUMIKPOGHMX
npenaparis. Tak, S. aureus CTilkui O GEH3MNNEHILMAIHY,
LedOKCUTUHY, LMNpodnoKcaLmHy, neBodnoKcaLmHy,
amikauuHy, reHTamiumnHy; E. coli — 0o amniumniHy, amnium-
NiH-KNaByNaHOBOI KMCMOTK, LiedpTpiakCcoHy, LiedhoTakcumy,
LedbTasuaumy, Ledenimy, eptaneHemy, HOPgIoKcaLmHy,
amikauuHy, reHTamiuuHy; K. pneumoniae — Ao amnium-
MiHY, amniuuniH-KNaBynaHoBOI KNCMOTU, LedTpiakCoHy,
Ledotakcumy, Ledtasuaumy, Ledenimy, MeponeHemy,
LMNpodbroKcaLmHy, amikaLluHy, reHTamiLMHY, TUreLmKniHy;
P, aeruginosa - po uedrasuaumy, uedenimy, MeponeHemy,
iMineHemy, LmnpocbrokcawmHy, TobpamiuyHy; A. baumannii
— 10 MeponeHemy, iMineHemy, LMnpodnokcaLmHy, amikaLm-
Hy, reHTamiumHy; C. albicans — [0 KETOKOHA30JTy, HICTATWHY,
chnykoHasony.

Mig yac gocnipis BukopucTanu fo6oBi KynbTypu Gak-
Tepiii, 3 KX roTyBanu cycnexaii rycturoro 10°KYO/mn. Ak
cybcTpar apresii 3acTocyBanu HaTtuBHi hopManiHi3oBaHi
epuUTpoLNTM NtoauHKM (B KoHueHTpauii 108/mn) O(l) rpynu
kpoBi Rh «+», sik aHTUKoarynsHT — renaput (3 Of1/1,0 mn)
[19]. Y npobipkv ans nocnigis BHocunu no 0,5 Mn cycneHaii
eputpoumTis i 6akTepin, no 0,25 mn ekctpakTy. OTpumaHy
cymiw iHkybyBanu 30 xBunuH 3a Temneparypu 37 °C,
MOJEKONM CTPYLUYKOUM. SK KOHTPOMb 3aMiCTb €KCTPaKTy
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Tabnuus 1. AgreansHi BNacTMBOCTI LUTaMIB MiKpOOpPraHi3mie B ymoBax Aii 3 % ekCTpakTy ropixa BONOCbKOrO BYrMEeKUCNOTHOrO

IHpekc aareauBHOCTI MikpoopraHiamis

KynbTypa MikpoopraHiamis

Y pesynerari aii 3 % EFBB B pe3ynbrari gji MipamicTuHy

KoHTponb
1 S. aureus ATCC 25923 4,60+ 0,26 1,91+0,27'2 2,98 0,40
2 S. aureus* 477042 2,15+ 0,35'? 3,10£0,35
3 E. coli ATCC 25922 4,71+0,47 2,03+0,30'? 2,86 £ 0,44
4 E. coli* 4,61+0,39 2,27 +0,35'2 2,83+0,32
5 K. pneumonia K-7 NCTC 9127 4,66 + 0,37 1,90 £ 0,242 2,93+0,34
6 K. pneumonia* 4,85+0,42 2,29 +0,33'2 2,96 £ 0,26
7 P. aeruginosa ATCC 27853 4,65+ 0,45 2,47 +0,27'2 2,95+0,28
8 P. aeruginosa* 4,69 £ 0,48 2,57 £0,21'2 3,10+ 0,45
9 A. baumannii ATCC 19606 439+0,55 2,27 +0,29'? 3,06+0,41
10 A. baumannii* 4,64 + 0,56 2,14 £ 0,24'2 3,15+0,43
1 C. albicans ATCC 885-653 4,84 £ 0,44 2,35+0,36'2 3,33+0,32
12 C. albicans* 4,64 + 0,56 2,14+ 0,432 3,11+0,34

*2 KNiHIYHWIA WTam mikpoopraHismy; p < 0,5; 1: Uf < Ust npu p = 0,05 nopieHsiHO 3 nokasHukoM pedepeHTHoro npenapary; 2: Uf < Ust npu p = 0,05 NopiBHSHO 3 KOHTpONeM.

BUKOPWCTaMNM CyMiLL epuUTpOLMTIB | GakTepiit y CTepunsHOMY
thocatHomy bycbepi. Micns 3aBepLUEHHS Yacy ekcroauii
BUOANANM Heaare3oBaHi GakTepianbHi KIITUHW LMISIXOM
NPOMUBAHHS epUTPOLMTIB PoCthaTHO-CoNbOBIUM Bydepom
i LeHTpudbyryBaHHsi Bipoaosx 5 xsunuH npu 1000 06/x8.
3 KOKHOTO 3pas3ka, y TOMY YMCTIi 3 KOHTPOMBHOTO, FOTyBanM
npenapar-Mas3oK, SIKUI BUCYLLYBaNH, OiKCyBarni po34mMHOM
Mai-lproHBanbaa Ta 3abapenioBanu 3a metogom Poma-
HoBCbkoro—T iM3u.

MokasHuKkW npouecy aaresii MikpoopraHiamis 4o
€pUTPOLMTIB BCTAHOBMIW, BUBYMBLUM He MeHLe Hix 100
eputpouuTiB y 10 nonsix 3opy 3a [OMOMOTOK CBITNOBOI
mikpockonii. 3a pesynstatamu Mikpockonii pospaxo-
ByBanu iHAEKC afre3unBHOCTi MikpoopraHiamis (IAM):
IAM = CINA x 100 / KYE, ge |IAM — iHoekc aareavBHOCTI
MiKpOOpraHi3MiB (CcepefHst KinbKicTb MIKPOOHUX KNiTWH,
ajare3oBaHux Ha ogHomy eputpoumTi), CIA — cepegHin
NOoKasHWK aaresii (cepenHs KinbKiCTb MiKpOOpPraHiamis, LLO
npuKpinuncs 4o opHoro eputpoumnty), KYE — koedillieHT
yyacTi epuTpoLMTIB B aaresii (BiCOTOK €pUTPOLMTIB, SIKi
MatoTb Ha NOBEPXHi aAre30BaHi MikpoopraHiamu).

3rigHo 3 KpuTepisiMK OLHIOBaHHS aAre3vBHUX BNaCcTU-
BOCTel, MIiKpOOpraHiamM BBaXanu HeareavBHUMU Npu
3HayeHHi IAM <£1,75, HusbkoagreausHumM — npu 1AM Big
1,76 po 2,50, cepenHboaaresveHum — Big 2,51 po 4,00,
BUCOKoaareavsHuM — npu |IAM noHag 4,00.

Y KoXHiN cepii gocnigis BukoHanu 10 He3anexHux
BW3Ha4eHb. CTaTnCTUYHe onpaLitoBaHHs AaHUX 34iRCHUN
3a JONOMOrot KoM toTepHOI Nporpamu StatSoft Statistica
V 5.0. 3actocyBanu MeToa BapiauiiiHoro aHanisy 3 Bu-
3Ha4YeHHsIM cepenHboro apudmetnyHoro (M), noxmbku
CepenHbOro apudMeTUHHOTO (M) Ta KpUTEPIko OCTOBIPHO-
CTi BigMiHHOCTel. BigMiHHicTb cepepHix BenuumH (M + m)
BBa)Kan CTaTUCTUYHO 3HadyLwoo npu p < 0,5.

Pe3yabtati

MonepenHe BMBYEHHS 30aTHOCTI 0 afresii My3enHux
TecT-wramiB S. aureus, P. aeruginosa, A. baumannii,
K. pneumoniae, E. coli, C. albicans noka3sano, Lo L Kynb-
TYpMW XapaKTepuayThCH BUCOKOAAre31BHIMU BIAaCTUBOC-
Tamu: 1AM 3 pisHmMu KynTypamm Bapitosas Big 4,39 + 0,55
00 4,84 + 0,44 (mabn. 1). Pasom i3 uum, fogasaHHs 3 %
€KCTpaKTy ropixa Bonocbkoro ByrnekucnotHoro (EMBB)
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3HaYHO MPUrHiYyBano aare3vBHi BNACTUBOCTI LMX MIKpo-
opraHiamis.

Tak, BUCOKWIA CTYNiHb BNMMBY €KCTPAKTY BU3HAYMUIIN
Mg vac gocnigxeHb i3 TecT-wramom S. aureus (1AM
1,91 £ 0,27) Ta npeacTaBHUKaM1 POLAVHN eHTEPOBaKTEpIN:
K. pneumonia Ta E. coli (IAM ctaHosuB 1,90 + 0,24 Ta
2,03 + 0,30 BignosigHo). To6To Nig Bnnueom EMBB 1AM
cTachinokoky 3HmanBcs Ha 59,47 %, K. pneumonia — Ha
59,17 %, E. coli — Ha 56,32 %.

LLlogo my3enHux kynityp P. aeruginosa ta A. baumanni,
TO iHAEKC aAre3anBHOCTI 4715 LiX LUTAaMIB TaKOX CTaB AOBOSi
HW3bKVM | JopiBHI0BaB 2,47 + 0,27 (3HWxeHHs Ha 48,70 %) i
2,27 0,29 (3HwkeHHs Ha 49,77 %) BignoBiaHO. AHanorivHi
pesynkTaTv ogepani nig Yac AOCMiMKEHb i3 TECT-LUTaMoM
C. albicans.

Tak, |AM B ymoBax gii ekctpakTy ctaHosms 2,35 + 0,36;
Le Ha 51,59 % MmeHLle, HiX BUXiOHI nokasHWkK. 3asHa-
YMMO, L0 MiPaMICTUH TaKOX XapakTepu3yBaBcs LOBOM
CUMNbHOK aHTNAATE3MBHOK aKTUBHICTHO LLOAO KONEKLIMHMX
TECT-LUTaMiB, ane pe3ynsTaTv AOCHIMKEHHS NoKaani Noro
HEOO0CTaTHI0 eheKTUBHICTb NopiBHAHO 3 EMBB.

YCi KniHiYHi LWTamMn MiKpoopraHisMiB nokasanu BUCOKY
aAre3vBHICTb B eKCriepuMeHTax 6e3 ekctpakTy: IAM i3 pis-
HUMW KynbTypamu Bapitosas Bif 4,64 + 0,56 fo 4,64 +0,56.
[onaBaHHa 3 % EMBB 3Ha4HO 3HM3WNO iHOEKC aareaus-
HOCTI BCiX KMiHIYHWX LUTaMiB MikpoopraHiamiB. HanbinbLuy
AKTVUBHICTb JOCHIMKEHWUA eKCTPaKT MaB LLOAO KIiHIYHOMO
isonsty S. aureus, |1AM sikoro 3Huaueces 3 4,77 + 0,42 po
2,15 £ 0,35, 10670 Ha 55,00 %. Maiixe B ogHakoBoMy
fiana3oHi 3achikcoBaHo 3HMxXeHHs IAM K. pneumonia Ta
E. coli:34,85+0,42 002,29 + 0,33 (Ha 53,50 %) y mocnipax
i3 knebcienoto Ta 34,61+ 0,39 o 2,27 + 0,35 (Ha 53,54 %)
— 3 KILUKOBOK MasimyKoko.

Jewwo Huxyi nokasHukn |AM 3adpikcyBanm ons KniHiv-
HUX KynbTyp P aeruginosa ta A. baumannii. IAM ncespo-
MOHaau 3HM3uBes Ha 49,04 % Ta ctaHoBuB 2,57 + 0,21,
aumHeTobakTepa — Ha 50,42 %, nopisHioBas 2,14 + 0,24,
MokasHuk aareausHocTi C. albicans 3ameHLIMBCA A0
2,14+ 0,43 - Ha 53,13 %.

Pasom i3 Uuum, y gocnigxeHHsax i3 MipamiCTUHOM
BusBKNK, Wo [AM i3 KniHiYHMMK WTamamu BapitoBaB Big,
2,83 + 0,32 (y mocnigxerHsx 3 E. coli) po 3,15+ 0,43 (3
A. baumannii). Lle cBigu1Tb Npo HEAOCTATHIO ePEKTUBHICTL
MipamicTuHy nopisHsiHO 3 EMBB.
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AKTYyanbHiCTb BUKOPUCTaHHS NiKapCbKNX POCAIMH HE3MIPHO
3pocna B OCTaHHi AecatunitTsi. Lle nos’sa3aHo 3 BUCOKO
AKTUBHICTIO AIeSIKNX KOMMOHEHTIB POCMMH LLIOAO KMiTUH-30Ya-
HWKIB | MEHLLIMM CTYNEHEM Pe3UCTEHTHOCTI MiKpOOpraHiamia
[0 POCIMHHWX Pe4OBWH. BUBYEHHS B3aemogii ByrneBOgHMX
KOMMOHEHTIB MOBEPXOHb KNITUMHHUX CTIHOK NPOKapioTiB i3
6ionoriyHo aKTMBHUMK PEYOBMHAMU POCIMH MOXE [aTy
iHhopMmaLLito Anst 06r'pyHTYBaHHS 3aCTOCYBaHHS POCTIMHHUX
npenaparis Mig Yyac NikyBaHHS iHPEKLNHNX 3aXBOPIOBaHb.
Be3cymMHiBHOIO € HeObXigHICTb NPOLOBXKEHHS BUBYEHHS
BNAMBY 6iONOriYHO aKTUBHUX PEYOBUH POCAIMH Ha CTPYK-
TYPHi KOMNOHEHTM BakTepianbHUX KMITUH.

OcobnmBe 3aHENOKOEHHS! MEOMYHOIT CRiNbHOTY BUKNK-
kae (heHOMEH PE3NCTEHTHOCTI 30YAHWKIB rHIHO-3anansHUX
iHbekuin (I31) no aHTMBIOTMKIB, IO BKpal 0bMexye Bu-
KOpUCTaHHs! aHTUbaKTepianbHUX npenapariB i HeraTuBHO
BMMMBAE Ha YCMiX NiKyBaHHA XBOPWX XipypriyHux cravjio-
Hapis. Tomy BaXnMBO AOCTIANTY, K BNIIMHE HA aAre3vBHy
aKkTuBHICTb Bigomux 30yaHukie M3l 3 % ekcTpakT ropixa
BOMOCHKOTO, a[Ke BiJOMO, LLIO aare3isi — OAWH i3 BaXIIMBUX
eTanis nposiBy bakTepianbHoi arpecii.

Pesynbratu gocnimxeHb cBigyaTh, LIO Lien eKCTpaKT
MOXe CYTTEBO NPUrHiYyBaTV afre3vBHY aKTUBHICTb MIKpO-
OpraHiamiB i My3erHUX TeCT-LUTaMiB, i KNiHIYHUX i30MATiB,
36ypHukiB [3l: S. aureus, P. aeruginosa, A. baumannii,
K. pneumoniaeg, E. coli, C. albicans. MopiBHANbHUI aHani3
aHTMaareanBHoro egoekty 3 % EMBB He BYsIBMB 3HaYHi Bia-
MIHHOCTi MK pedbepeHTHUMM Ta KIIHIYHUMK LUTamamu, ane
nokasHukK IAM KniHiYHKX LUTaMiB AeLLO BULL 3@ napameTpu
aAresvBHOCTI My3eiiHuX TecT-LuTamis. Kpim Toro, pesynsra-
W, LLO OfepXanu B ekcnepuMeHTax 3 npenapaToM nopis-
HSIHHS! — MipaMiCTUHOM, JatoTb NiACTaBM 3pOBUTU BUCHOBOK
MpO BWUCOKY aHTWaAre3unBHY akTUBHICTb ekcTpakTy. OTxe,
3aBASKW BMAVBY Ha afre3viBHi BNacTUBOCTI MIKpOOpraHiamis
EBB moxe BnnuBath Ha hopMyBaHHs bionnisku, 3anobi-
raloum YTBOPEHHIO ii CTPYKTYp. Llen dakT nigTeepmxeHo
B poborti Rosaria Acquaviva et al., siki gosenw, wo EMBB
ranbMye YyTBOPEHHs cTadpinokokamu Gionnieku, 3anobira-
toun agresii 50 % bakTrepianbHuX kniTuH [20].

Ony6nikoaHo Y1mano pobiT, B SKMX Ha OCHOBI BU3Ha-
YeHoi NpoTUMiIKpo6HOI akTueHocTi EMBB 3pobunu Tinbku
TEOPETUYHI BUCHOBKU MPO Te, LLIO BiH MOXE NepeLLKomkaTi
npuKpinnexHto BakTepit 1o cyb6eTparty. B goctynHil daxo-
Bill NiTepatypi He BUSABMIK poBoTK, B AKX aHanidyBanu 6
aHTUaAre3vBHy akTUBHICTb CKIIaJ0BUX FOPIXOBUX EKCTPaK-
TiB. TOMy MeTa NepLIoro eTany HaLloi poboTu — OTPUMaHHS
[aHuX, WO nigTeepanm 6 Ym CnpocTyBani HasBHICTb aH-
TuagreaveHoi gii EFBB. [aHi, wo ogepxanu, nigreepavnm
MPUMYLLEHHS NPO TakW BNAWB eKCTPAKTY, ane BUKIKanm
3aKOHOMIPHI NUTaHHS NMPO Te, AKi came CKadoBi ekcTpak-
Ty 3anobiratoTb agresii MiKpOOPraHiaMiB i SKUA MexaHism
LibOro npoLecy.

Bigomo, wo tornoH (5-hydroxy-1,4-naphthoquinone) Ha-
NEXWTb A0 HAPTOXIHOHIB, @ OTXXe € NPUPOAHOLD BioNoriYHO
aKTVBHOK PEYOBWHOMO, LLIO MA€E BUPAXEHY NPOTUMIKPOGHY
aKTUBHICTb [21]. TOMy MOXHa NpUNYCTUTH, LLO BiH XapakTe-
PU3YETLCS NPSMOKO MOLLKOAKYBaNbHOK [iEt0 Ha CTPYKTYPK
GaKTepianbHOI KIITUHW, WO BIiBNOBIAAKOTH 3a aaresito. BTim,
HeobXigHO Nam’sTaTy, Lo A0 CKIaay eKCTPaKTY BOTIOCHKOro
ropixa BXO4SATb TEPNEHW (TEpneHoian), Ski TakoX MaroTb
aHTubakTepianbHy akTUBHICTL | MOXYTb NiACUNIOBATM NPO-
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OpwuriHaAbHI AOCAIAXKEHHS

TUMIKPOOHNI edhekT iHLwnX peyoBuH. Tak, E. Sieniawska et
all. JoBeNM HasiBHICTb LbOTo epeKTYy B eKCrepuMeHTax i3
BUKOpUCTaHHAM LTamiB Mycobacterium tuberculosis [22).
Hainbinblwe onpauboBaHa Tema aHTMbakTepianbHoi
Ta aHTMaAre3VBHOI aKTMBHOCTI priaBoHOIZIB, Ha siki GararTi
€eKCTpaKTL 6araTbox POCINH, @ He TiNbKI BOMOCHKOTO ropixa,
Ta KOTpi € HU3LKOMOIIEKYTISIPHAMM MOMigheHONBHUMM Cro-
nyKamu, Lo 3naTHi BesnocepenHbo 3HMLLYBaTH GakTepii,
iHribyBaTW npukpinneHHs GakTepil, ranbmyBaTu ekcnpe-
Cito reHiB, BignosiganbHUX 3a MixbakTepianbHi 38'A3kM B
Gionniskax i CMHEPriYHO aKTMBYBaTU aHTUGIOTUKM [23,24].
HaBepeHi thakt 06rpyHTOBYIOTb aKTyanbHICTb A0-
CrifKeHb, LU0 CrpsIMOBaHi Ha BUBYEHHS NpoLeciB akTe-
pianbHoi agresii Ta goopMyBaHHs 6ionniBok B ymoBax Aji
CKMafoBUX EKCTPAKTY BOMOCLKOrO ropixa. PO3yMiHHS Liux
MPOLIECIB Ha MONEKYMAPHOMY PiBHi AaCTb 3MOry PO3LLMPUTY
HanpsiMu eHEKTUBHOTO BUKOPUCTaHHS! LIbOro npenapary.

BucHoBKH

1. BusiBunu, Wwo 3 % ekCTpakT ropixa BOIOCLKOro
BYMEKMCIOTHUIA eCOEKTUBHO iHriBYye aare3nBHy akTUBHICTb
MY3eiHKX i KniHiyHMX Wramis S. aureus, P. aeruginosa,
A. baumannii, K. pneumoniae, E. coli, C. albicans.

2. MpurHiveHHs 3 % eKCTPaKTOM ropixa BOMOCHKOro
aAre3nBHUX BMACTUBOCTEN KITIHIYHUX LUTaMiB, 30yaHWKIB
THiMHO-3ananbHKX iHdekuin (S. aureus, P. aeruginosa,
A. baumannii, K. pneumoniae, E. coli, C. albicans), cnpusie
3anobiraHHio hopmMyBaHHIO BakTepianbHoi Gionnisku.

3. Pesynsrati BUBYEHHS afresvBHOI akTuBHOCTI 3 %
EMBB patoTb nigcTaBm 3p0duTi BUCHOBOK NPO NEPCNEKTUB-
HICTb NPOLOBXKEHHS BUBYEHHS! 110r0 BionorivH1x BnacTueoc-
TeW i CTBOPEHHS Ha 0r0 OCHOBI HOBOIO NPOTUMIKPOBHOMO
npenapary Ans nikyBaHHs rHinHO-3ananbHUX iHKEKLIN.

MepcnekTMBM NnoganbLWMX JOCHiMKEeHb NOMAralTb
Yy BUBYEHHI aHTWGaKTEpianbHOi, aHTU(YHIILMAHOI Ta aHTK-
a[re3unBHOI aKTUBHOCTEW YCiX KOMMOHEHTIB 3 % eKkcTpakTy
BOIMOCHLKOTO ropixa.
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MeTa po60oTu — npoaHaniayBaTi OCTaHHi BifOMOCTi haxoBoi NiTepaTypy OO0 CTOBOYPOBMUX KNITUH 3aranom, iHTeCTUHANBbHMX
CTOBOYPOBYX KITiTUH 30KPEMA, @ TAKOX PaKoBUX CTOBOYPOBUX KITITUH Y KOHTEKCTi KULLKOBOTO KaHLIEPOreHE3y.

[poTArom 0CTaHHBLOrO AECATUNITTA HAKOMMYEHO YUMAnNOo AaHNX, LLO NiATBEPAXKYOTb iCHYBaHHS Myny pakoBWX CTOBOYPOBWX KNITUH,
IXHE 3HAaYEHHS B NPOrpecyBaHHi paKy, PE3NCTEHTHOCTI 40 YMHHIX CXEM NiKYBaHHS, @ TAKOX Y BUHWKHEHHI peunamBiB. Lli knituHm —
HeBenuka pakLis pakoBMX KIITVH, LLO iHILIFOKOTb MYXMWHHWIA PICT | CIPUYUHSAIOT HEOAHOPIAHICTb NYXIMHHOT TKaHUHK. Kpim Toro,
BOHM BIiZPI3HAOTLCA 3HAYHOK PE3UCTEHTHICTIO 10 BMUBY PI3HWX LIUTOTOKCUYHMX (pakTopiB. TOMY MOXMMBICTb BUAINEHHS nyny
pakoBuMx CTOBOYPOBYUX KIiTUH i NOAAbLLIOMO TapreTHOro BNIMBY € BKpaii BaXNMBO Ans 3abe3neyeHHst NOBHOI eniMiHaLi nyXnnHu.

BuBYeHHS iHTECTUHANBHWX CTOBOYPOBMX KNITUH 3aBxam Oyro B dokyci yearu focnigHukiB Bionorii cToBOypoBMX KNiTUH, amxe
iHTECTUHanbHI CTOBOYPOBI KNITUHM — NPUKNAZ akTUBHOI NOMynsAUii KNiTWH, WO 3abe3neyye perynsipHe LUBUAKE OHOBMEHHS eni-
Tenito, SKWA NOCTIAHO 3a3Hae BNNMBY TOKCUYHMX, GakTepianbHUX Ta iHLWLMX arpecuBHUX (hakTopiB. BignosigHo, came KULLKOBUIA
KaHLieporeHes € 3py4HOI0 MOAENITIO ANS BUBYEHHS pori CTOBOYPOBUX KNITUH Y TyMOPOreHesi.

HWHI po3pisHsAIOTb ABi OCHOBHI CXEMM KULLKOBOIO KaHLeporeHesy, L0 BU3HaK0Tb 0gHo4acHo. Lie Tak 3BaHi «bottom-up» Ta «top-
down» HanpsiM1 NOLUMPEHHS TPaHC(OPMOBaHMX KNITUH. [MepLuoto 0BrpyHTOBaHO «bottom-up» cxemy, LLo, BOHEBWAb, Y3romKyETHCS
i3 CyqaCHUMM ySBNEHHAMM LLoao OyA0BY KMLIKOBUX KpWNT. [lewlo nisHile cTanu 3'SBnsTuch NOBIZOMIIEHHS LWOAO MOXITUBOCTI
Hanpsamy «top-downy: AnepeHLIiioBaHi KNiTMHK, PO3TaLLOBaHi B MOBEPXHEBWX BiAAinax KWLLKOBMX KPUMT, 3a3Haloun MyTaLin,
MOXYTb AeAndepeHLitoBaTUCh | NOBEPTATUCH 40 Ba3anbHUX Bigdinis; MOXIMBE TaKOX NaToMNOriYHe MigBULLEHHS PiBHS nponide-
paLlii NoBepXHEBUX ENiTENIOLMTIB, WO NPU3BOAMTbL A0 3BinbLUeHHS NAoLLi NoMiHaNBLHOI NOBEPXHI, (DOPMYBaHHS 3arnunbneHb Ta
iMITaLii HAMW KULLIKOBWX KPUNT.

Y ubOMy OrnsAi HaBeAeHO OCTaHHI AaHi LWoao CTOBOYPOBUX KNITUH 3aranoM, iHTECTUHAmNbHWUX CTOBOYPOBUMX KIiTUH 30KpeMa, a
TaKOX PaKoBWX CTOBOYPOBWX KITITUH Y KOHTEKCTI KMLLKOBOTO KaHLieporeHesy. Takox npoaHanisoBaHo HanHOBILLI BigomocTi haxo-
BOi NiTepaTypu LOAO MOXMMBOCTEN BUAINEHHS Nyny pakoBuX CTOBOYPOBMX KMITUH Y KapLMHOMAX TOBCTOI KULLKW 3@ 4ONOMOTO0
MOMNeEKYNAPHUX MapKepis, NOB'A3aHi 3 LM TPYAHOLL Ta MUTaHHS, LLO PO3KPUTO HEJOCTaTHLO.

BucHoBKu. He BUKnMKae CyMHIBIB iCHYBaHHS Ta 3HaY€HHS pakoBmMX CTOBOYPOBUX KNITUH y KapLiuHomax. [losoni 6arato monekynsp-
HWX MapKepiB pakoBKX CTOBOYPOBYX KITITWH Yxxe ineHTUGIKOBAHO Ta BUBYEHO. 3a3Ha4YMMO, LU0 MEBHI aCMeKTU pakoBMX CTOBOYpPOBMX
KMiTVH He MOXXHa OLLIHIOBaTW NULLE 3 0AHOTO BOKY, OCKiNbKW BOHW NOTPeDyIoTb Pi3HOGIMHOrO aHaniay.

Stem cells in the context of colon carcinogenesis (a literature review)

M. A. Shyshkin

Aim. To analyze the latest literature data on stem cells in general, intestinal stem cells in particular, as well as cancer stem cells
in the context of colon carcinogenesis.

Over the past decade, a significant amount of data confirming the existence of cancer stem cells, their importance in cancer pro-
gression, resistance to current treatment regimens, and the occurrence of relapses has been accumulated. These cells are a small
fraction of cancer cells that initiate tumor growth and provide tumor tissue heterogeneity. In addition, these cells are distinguished
by a significant resistance to effects of various cytotoxic factors. Therefore, the possibility of isolating cancer stem cells and further
targeted action are highly important for enabling a complete tumor eradication.

A study on intestinal stem cells has always been in the focus of stem cell biology researchers’ attention because intestinal stem
cells are an example of an active cell population that provides regular rapid renewal of the epithelium, which is constantly exposed
to toxic, bacterial, and other aggressive factors. Accordingly, colon carcinogenesis is a convenient model for studying the role of
stem cells in tumorigenesis.

At the same time, there are two main current schemes of colon carcinogenesis, which are acknowledged - these are so-
called “bottom-up” and “top-down” modes of transformed cell spreading. The “bottom-up” scheme was substantiated first,
proving to be in good agreement with modern ideas about the structure of intestinal crypts. However, a little later, reports
about the possibility of the “top-down” direction began to appear: differentiated cells located in the superficial parts of the
intestinal crypts, undergoing mutations, could dedifferentiate and return to the basal parts; a pathological increase in the
surface epithelial cells proliferation level was possible as well, leading to an increase in the luminal surface area, formation
of grooves mimicking the intestinal crypts.

This review provides the latest data on stem cells in general, in particular on intestinal stem cells, as well as on cancer stem cells
in the context of colon carcinogenesis. We also analyze the latest literature data on the possibility of isolating cancer stem cells in
colon carcinomas using molecular markers, difficulties associated with this process, and issues that are still unresolved.

Conclusions. Today, there is no doubt about the existence and importance of cancer stem cells in carcinomas. Quite a lot of
molecular markers of cancer stem cells have been identified and studied. It is worth noting that certain aspects of cancer stem
cells can not be studied one-sidedly but require a multidimensional analysis.
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OpHa 3 HanbinbLL xapakTepHUX puUC CTOBOYPOBKX KMITUH
(CK) — 3paTHicTb 4O aCHMETPUYHOrO MOAIiNY, B pesynbrari
sIKoro yTBoptoeThbCs Lie oaHa CK (ineHTn4YHa MaTepuHCbKIn) i
ofHa KniTuHa, Wo 6yae HabyBaTyh 03HaK AMepeHLitoBaHHS
B neBHomy Hanpsimi [1]. Cepep ycix CK npuHumMnoso pos-
Pi3HSAIOTb TOTUMOTEHTHI (GOIPHI KNITUHW MOXYTb AndepeH-
LitoBaTMCS B HanpsimMi Oyab-skvX KNiTWH Tina, BKIHOYaKUm
060noHKK eMBpioHa Ta NaLeHTy), NMKPUMNOTEHTHI (AoYipHi
KNiTHU MOXYTb AudbepeHuitoBaTuca B Hanpsmi Oyab-
AKUX KIITUH Tina, BKMKOYaYW CTaTeBi), MyNbTUMNOTEHTHI
(DOYipHi KNITMHM MOXYTb AMEPEHLIIOBATUCE Y HanpsaMi
KNiTWH ofHi€ei cnevianizoBaHoi TKaHWHW) i YHINOTEHTHI
(ixHi BOYIPHI KNITUHM SKUX MOXYTb AndepeHLitoBaTucs
NALE B HANPSIMi OQHOIO TUMY KIiTUH). 3anexHo Bif cTagii
PO3BUTKY OpraHiamMy po3piaHstoTe emopioHansHi CK (Totu-
Ta nnopunoteHTHi) Ta CK gopocnux, siki Takox HasvBarTb
comatuiHumm CK (MynsTu- i YHINOTEHTHi) [2].

Pakogi ctoB6ypoBi knitnHu (PCK) — HeBenuka dpak-
Llist pakoBWX KMiTUH, LLIO MatoTb BNaCTUBOCTi CTOBOYPOBMX,
30KpeMa 30aTHi 40 acuMeTpuYHOro noainy. 3rigHo 3 Teopieto
PCK, came BOHM 3abe3neyytoTb PO3BMTOK Ta EKCMAHCIto
paKy aHamnoriyHo ToMy, sik eMOpioHanbHi Ta COMaTUyYHi
CK 3abe3neyytotb reHepauito 3BUYAAHUX FiICTONOMYHUX
OMHMLb, TKaHWH, opraHiB [3]. Kpim Toro, PCK xapakTepuay-
0TbCA LLIOHANMEHLLIE IBOMA BMACTUBOCTAMM: 30aTHICTHO 10
CaMOBIAHOBNEHHS NonynALji Ta 40 POpMyBaHHS HOBOYTBO-
peHHs. AcumeTpuyHIA nogin 3abesnedye CamMoBigHOBMNEHHS
nonynsuii, amke nicns koxHoro noginy PCK sanuwaeTbes
opHa Hosa PCK. Lli govipHi PCK, sik npasuno, BigpiaHATLCS
HW3bKVM piBHEM Nponichepaii, Lo pobnTb iX PEe3NCTEHTHM-
MU [0 LUMPOKOTO CMEKTPa LIMTOTOKCUYHMX BIMBIB (SK-0T 40
XiMi€TepaneBTUYHNX areHTIB | NPOMEHEBOTO BMAMBY) i Mpu
LbOMYy HeoOMEXeHUM NoTeHUianoM nponidepadii (kinb-
KocTi noginis). Pasom Le € BU3HavanbH1M aktopom Ans
MiZTPUMAaHHS KNITUHHOTO CKMagy nonynsuii. Micns KoxHoro
noginy PCK takox dhopMyeTbes 0gHa KniTuHa-nonepesHuK
pakoBOi KMITUHM, LLO BXe BiAPI3HAETHCSA BUCOKAM PiBHEM
nponichepalyii; Lie, BNacHe, i 3abe3anevye picT HOBOYTBOPEH-
Hs1. OTxe, koHUenuis PCK Takox € ogHieto 3 iHTepnpetauin
Teopii MyXSIMHHOI reTeporeHHocTi [3-5].

MepLi noBigoOMMeHHs Npo iAelo WoAo iCHYBaHHA
PCK ony6nikosaHi maixe 160 pokis Tomy [4], a HasBHICTb
LMX KniTMH Bneplue nigTeepmkeHo B 1997 poui B poborTi
D. Bonnet, J. E. Dick [6]. Y KOHTEKCTi BUBYEHHS FOCTPOrO
Mienonenkoay AOCMIAHNKMA 3AINCHAMN HU3KY EKCNIEPUMEHTIB
TpaHcnnaHTauji, Wo nokasanu: Uwe NOOAMHOKI KITiTUHK
3i 3HAYHWM MOTEHLiasIoM CaMOBiHOBIIEHHS, i30/1bOBaHi
3 Matepiany XBOPUX Ha roCTPUIA MIENONENKo3, MOXYTb
iHiLitoBaTM nimconponicepaTUBHUA Npouec y MuLLEen
nopoayu Nude [6]. [leLwo nisHiLue Wi kniTuHy ineHTUdIKoBaHi
AK KniTuHK 3 peHotunom CD34+/CD38- (Bipomuii choeHoTUN
reMornoeTUYHIUX CTOBBYPOBWX KNiTiH) [4]. MisHilue Tymop-iHi-
LiitoBarbHi KMiTUHK 3 BMACTUBOCTSIMW CTOBOYPOBWX BUSIBUIM
B HW3Li COMiQHUX MYXMKH, 30KpeMa B paky TOBCTOI KULLIKMW
(PTK) [4,7-11]. HuHi Teopia PCK e ocHoBOK posyMiHHS
Gionorii KNiTWH 3nosIKiCHUX MyXnuH [3].

PCK dyHKLiOHYIOTb 3@ TUMM CaMUMW KIITUHHO-MOTE-
KYNSIPHUMM MexaHismamu, Lo i 3BuyaiiHi CK, kpim cuctemm
KOHTpOIIO nponicepaLii, sika, BoYEBUAb, € AUCPErYNbO-
BaHoto B PCK. MutaxHs wopo noxomxeHHs PCK sanuwa-
€TbCS AUCKYTabENbHMM, ane He BUKIKAE CYMHIBIB 30iil y
CUCTEeMi KOHTPOIIO KMITUHHOI Nponicdhepadii Sk iHiLjaTopHa
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nogis. Ony6nikoBaHO MOBIZOMMEHHS LOAO MOXIMUBOCTI
thopmysanHs PCK'y pesynbtarti «3nuTTsi» pakoBUX KITiTWH
i comatnynnx CK (cell-cell fusion), BHacnigok nepeHeceH-
HSI TEHIB MK COMaTUYHUMM | pakoBUMM KMiTUHaMu (gene
transfer) abo Lwnsixom MyTaujin comatuynmx CK, Lo MoxyTb
BUHWKaTW B yMOBaX pereHepaLlii, XpOHIYHOTO 3ananeHHs,
iHchekLiiHoro abo TOKCMYHOTO BNMBY, 3000 MeTaboniuHmX
nporpam ToLwo [12,13].

IHTecTuHanbHi ctoBOYpoBi kniTUHYM (ICK) — ppibHi
HeaudepeHLinoBaHi KNiTWHW, WO po3TalloBaHi B 6a3anb-
HUX BigAainax kuwkosux kpunt. Lle comatuuni CK, wo €
MYNETUNOTEHTHUMMU, — B MPOLeCi noginy yTBOPKETLCS
opnHa godipHs CK Ta ogHa JovipHs kniTHa, WO 3aaTHa Ao
nponicepadii Ta gudepeHLitoBaHHS B HanpsMi 3pinoro
EHTePOLMTY, KenmxonoaibHoi KniTMHM abo X KMLLKOBOMO
eHpokpuHouuTy. Mpouecu nponicepadii Ta audepewi-
loBaHHS BiAOYBaOTLCA NapanensHo 3 nepecyBaHHAM
[OYiIpHBOI KMITUHYK, L0 03piBa€e, B HANPSMI NOBEPXHEBUX
BinAiNiB KMLLKOBOI KpUNTH, @ AOMIpHst CTOBOYpPOBA KMiTUHA
3anuwaeTbes B 6asanbHOMY BigZini KMLLKOBOI KpunTw. 3pini
AndbepeHLiioBaHi KNITUHM 3HAX0AATLCA B MEXAX BEPXHBOT
TPETWHM KPUNTK, 8 TAKOX Ha NIOMiHaNbHii NOBEPXHI Crn30-
BOi 060mM0HKM [14,15].

BUWBYEHHS KMLIKOBUX KpWUNT 3aBXaW Byrno B cpokyCi
yBarv gocnigHukis Giomorii CK. Ampxe ICK, BoueBuapb,
€ aKTUBHOI0 nonynsiuieto, Wo 3abesnevye perynsipHe
LUBMAKE OHOBIMEHHSI KWLUKOBOIO €niTenito, skuid NocTifnHO
3a3HaE TOKCUYHUX, GakTepianbHUX BNNKBIB, iHOAI — BNAK-
BiB iHLLMX arpecvBHUX 30BHILLHIX thakTopis [14]. Y 1974
poui H. Cheng, C. P. Leblond igeHTudikysanu ICK B
€KCNEePVUMEHT LLNSXOM BUKOPUCTaHHS pagioMiTok H-Tumi-
AvHoM. [locnigHUKM nokasanu: came KniTWHU 6asanbHuxX
BiAAINIB KULLIKOBWX KPUNT AiNATLCS LLNSAXOM aCUMETPUYHOTO
noginy Ta € nonepeaHuKamy AncepeHLInoBaHNX KNiTWH, LLO
pO3TaLUOBaHi B MOBEPXHEBMX BiaAinax KULWKOBUX KpunT [16].

HopmanbHa cnm3osa 06010HKa TOBCTOI KWLLIKW BKpUTa
eniTenioLuUTamm NpaBuUIbHOI POPMU, XapaKTepU3yeTsCA Ha-
SBHICTIO PIBHOMIPHO PO3MOZINEHNX HEPO3ramnyXeHUX KuLL-
koBux kpunT [14]. Kpuntu B Bynosi PTK xapaktepuayotbes
XaOTUYHOLO apXITEKTOHIKOI0, PO3ranyKeHiCTIo, KIITUHHWM i
SOEpHAM NoniMopdiaMoM, BUPa3HO AECMONMAaCTUYHO
¢opmoto. ArpecusHi high-grade kapLUMHOMM BUPI3HSAIOTLCS
LiNBbHUMM KOMMNIEKCAMU PaKoBMX KITITUH i 3am03nCTUMM
CTPYKTYpamy, WO CTaHOBMATb MeHLue Hix 50 % ob'emy
NyXIMHHOI TkaHuHW [15]. 3paBanocs 6 noriyHmMm, Lo Tymo-
poreHe3 BinbyBaeTLCA B KPUMTaX TOBCTOI KULLKW B HAMpsMi
«3Hu3y Bropy» (bottom-up fashion), yepe3 myTauiji 6e3noce-
peaHbo CK Ta/abo KniTnH-nonepeaHyKiB, ki 3HAXOAATLCS B
npoueci andepeHuitoanHs [17]. JocnimkeHHs, 3aCHOBaHi
Ha Ll KOHLENLi, po3BMBanu TEOPito LIOAO MOXOMKEHHS
a[1eHOMAaTO3HWX Heonnaai i3 6asanbHUX BigainiB KULLIKOBUX
KpWNT, KONy TpaHCOPMOBaHUI eNiTenii NOLUMPIOETLCS B
Hanpsmax Bropy i nepudepiiHo, o6 3peLUTor 3aMiHUTL
HopManbHwii enitenin [14,15,17,18].

MpoTe ony6nikoBaHO pe3ynbraTu JOCNIMKEHb, Ae
06rpyHTOBaHO MOXIMBICTb HampsMy «3ropy BHU3» (top-
down fashion) kuwwkoBoro kaHueporeHesy [15,17,19-21].
[MpunyLLEHHS I'PYHTYETHCS Ha TOMY, LLO B PI3HNX KWLLIKOBYX
Heonnasisix, sk-0T moninax, [AOBOMi YacTo BU3HAYaOTb
BOMHWLLEBI CKYMYEHHS! KITITUH, LLO aKTUBHO NPOsichepytoTb,
y NOBEPXHEBUX BigAinax yTBOpeHb i Ha nepudepii. AkLo
ANCNNACTUYHI 3MiHW BUSIBNSIOTb Y MOAiNi BOTHULLEBO, TO L
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BOTHMLLA TaKOX 3a3B14ail PO3TaLLOBaHi Came B MOBEpXHe-
BUX Bigainax [17]. 3a naHumm ekcnepumeHTanbHuUx pooir,
[Je 3aiicHnv 3abapBneHHs pagioakTUBHUMU HYKNeoTuaa-
MW, FPYNM KNITUH, LLO aKTUBHO NPOnichepytoTb, BidyaridoBaHi
B NMOBEPXHEBWX Biainax TOBCTOKULLKOBMX noninis. Bpaxo-
BYIOUM 3BUYANHUI 4—B-0eHHUIA nepiod Mirpauii knitvH Big
6asanbH1X 4O NMOBEPXHEBMX BiAAINIB KPUMT, MPUNYCTUNK,
LU0 piCT NYXIIMHW 3yMOBIEHMIA NaTONOMYHUM 36iNbLIEHHAM
piBHs nponichepadii noBepxHesoro enitenito [15].

OTxe, Ha paHHiX eTanax TymoporeHesy KniTuHu 6a-
3amnbHUX BiOAiniB KPUNT 3aMMLWAIOTECA «HOPMANbHUMMY,
a aucnnacTUiHO 3MiHEHi KNITUHW BU3HAYaloTb yXe B Mo-
BepxHeBoMmy enitenii. Lli gucnnacTuyni knituHy 3a3suyan
XapaKTepu3ylTbCsl NopyLLeHHsaMK ekcnpecii reHa APC,
ponb SIKOrO B KULLIKOBOMY KaHLieporeHesi Bxe [0BOMi
f00pe BMBYEHO, @ TAKOX HW3KW iHLIKX TeHiB, LU0 MOXYTb
6yTn 3anydveHi 1O HeonnmacTuyHoro npouecy [17]. Takox
y ¢haxosiin nitepatypi HaBeOEeHO rinoTesy, WO BU3HAYaE
TaKUIA LWNSX: KNiTUHY 6a3anbHUX BiginiB KULUKOBUX KPUMT
3a3HalTb MyTaLii, ane 3MiHIoTb CBIl PeHOTMN nuLLe B
npoueci AndepeHLitoBaHHS i, BIGNOBIAHO, NEpPecyBaHHs B
HanpsMi noBepxHeBuX Biaainis. Came ToMy BOHW Bidyani-
3yH0TbCS BXE B NOBEPXHEBMX BifAinax HoBOyTBOpeHb [19].
licTonoriyHo npuBepTace yBary Te, Wwo B Oynosi noninis Ta
iHLLIMX MyXMWH TOBCTOI KMLLKW 3a3BM4alt BinbLUOH) € KiNbKICTb
OTBOPIB KPUNT, HiX iXHiX 6a3anbHKX Bigainis. OueBnaHo, Le
MOB’'A3aHO 3 PO3rasly)XeHHsIM. YTBOPEHHS po3rastyXeHb, a
OTXKE N YNCTIEHHMX OTBOPIB KPUNT, MOSICHIOETLCS 3HAYHOO
aKyMynsLieto KNiTUH NOBEPXHEBOTO eniTenito, WO akTUBHO
nponicpepytoTb; Lie Npu3BOAUTbL A0 (POPMYBAHHS YUCTIEHHUX
iHBariHauin. Y pesynbsrarti )opMyBaHHs iHBariHaLlili noBepx-
HEBUIA eniTeniii MOXe NokaniayBaTucs B 3arnnbneHHi, wo
iMiTYE po3TaLLyBaHHS AUCMNACTUYHIX KINITUH y 6asanbHuX
Bigginax kuwkosmx kpunt [20]. € npunyLieHHs Wwoao Mi-
rpaLiii noBepXHEBWX eniTenioynTie y 3BOPOTHOMY HanpsMmi,
T06TO B Hanpsmi 6asanbHWX BiAAiniB KpUNT, LLO MOXeE Bia-
GyBaTnCh Yepes NOLUKOMKEHHS reHeTUYHoro anapary [21].

OTxe, HUHI € OBi NPOBIgHI Teopii NOXOMKEHHS auc-
MNacTUYHO 3MIHEHUX KIITUH Y KULIKOBUX Heomnnasisx —
«bottom-up» Ta «top-down». KoxHa 3 Hux obrpyHTOBaHa
cyyacHuMm yseneHHamu wopo ICK, avennaaii Ta kuwkosoro
kaHueporeHe3y. BTim, HaykoBi AMCKyCii NpogoBXYHOTbCS,
3a3BuyYal BBaXaloTb iMOBIPHUM (DYHKLIIOHYBaHHA 060X
wnsxis [15,17].

HwHi B dhokyci yBaru BinbLUOCTi SOCMIAHVKIB KULLKOBOTO
kaHLUeporeHesy nepebysae came koHuenuis PCK sk iHiLi-
aTopiB Myx/MHHOro pocty [2-5,7,8,13,15,17-21], ockinbku
BUZINEHHS NYITY LWX KIITUH JA€ 3MOTY He TiNbKu 00rpyHTY-
BaTW TEOPETUYHI OCHOBM KaHLIeporeHesy, ane 1 po3s’a3atu
HU3KY BaXKIMBUX Y NMPAKTUYHOMY acrnekTi muTaHb. [oBe-
[EHO HasBHICTb JOCTOBIPHWUX KOPENAL MiX BigHOCHOK
nnoweto PCK i nporHo3om BKMBAHOCTI XBOPUX Ha pak
TOBCTOI KuLKkm [4]. BTiM, TeopeTnyHe 0br'pyHTYBaHHS LIMX
Kopensuin notpebye NPOLOBXEHHS AOCTIMKEHb 3anyYeHnX
MOMNEKYNAPHO-FEHETUYHIX MEeXaHi3MiB. AKTUBHO B1BYAIOTb
TaKOX MUTaHHS LLOAO MOXNMBOCTI TapreTHoi Tepanii PTK,
cnpsimoBaHoi came Ha PCK, Lo € nepcnekTMBHOM, 3Ba-
Xatoun Ha MOXNMBICTb CYTTEBOTO NiABULLIEHHS MOKa3HMKIB
BUDKMBAHOCTI XBopux [2,5,10,11].

[Joci He BCTaHOBMNEHO CTaHaapT BuaineHHs nyny PCK
y PTK, Lo NoB’3aHO 3 LWMPOKUM CNIEKTPOM MapKepis LiMX
KNiTWH, SKi He € cneuundivHumMu. MNo-nepLue, Hemae 0aHOMo
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mapkepa, Lo aaB 6u 3mory igeHTudikysatyn Tinbkn PCK i
He BU3Ha4anu 6 B iHWKX CK, BKNOYa04M reMonoeTuyHi,
embpioHanbHi, MeseHximanbHi CK, a Takox y KniTuHax-no-
nepegHuKax, ki nuwe HabyBaloTb 03HaK AudepeHLito-
BaHHs. lMo-gpyre, BNacHe pakoBi KNITUHU TaKOX MOXYTb
XapaKTepu3yBaTuUCs HasBHICTIO MOMEKYN, MapKEPHWX s
PCK Ta iHwmx CK, L0 NOACHIOIOTL IXHIMW YHIKanbHUMM
BIACTMBOCTSIMM iMopTanisalii, noyactu — enitenianb-
HO-Me3eHXiManbHO TpaHchopMaLlieto. ToMmy 3a3Buyan
BWKOPWCTOBYIOTb MaHeNb MapKepis, L0 € HanbinbL cne-
UMdbivHUMK (32 JaHUMVW NonepeaHix focnimkeHb) ans PCK
KapLMHOMU KOHKpeTHOI nokanisauii [3]. Ekcnpecito uux
MapKepiB YacTille 3a BCE BMBYAKTb iMYHOTCTOXIMIYHUM
MeTofoM Ta/abo MeToaoM NPOTOYHOI LiuTomeTpii. MpoTou-
Ha LMTOMETPIS 3 BUKOPUCTAHHAM CreuudivHMX Mapkepis
[ae 3mory He Tinbku Bisyanisysat PCK, ane i cisnuHo
BiZOKPEMUTY iX Bif iHWWX KNiTUH. Hapani ui BinokpemneHi
KMiTWHM 3a3BU4ai TECTYHOTH iN Vitro a60 3 BUKOPUCTOBYHOTh
B €KCMEPUMEHTI, 30KpeMa BBOASATH LUISIXOM iH' €KL MULLaM
nopoau Nude ansa gocnigxeHHs TYMOPOreHHOCTi [4].

Hapani HaBegeHO mapkepy, WO HamyacTile (3a aa-
HYMM NPOaHani3oBaHoI HAyKOBOI NITEpaTypu) BKITIOYAKT
y naHenb gocnimkeHHs PCK y K1LWKOBOMY KaHLieporeHesi.

Lgr5 (leucine rich repeat containing G protein-coupled
receptor 5) — Hangigomiwmin mapkep ICK. 'eH Lgr5 € on-
HWM i3 TapreTHWX rexiB Wnt-kaHOHiIYHOrO Kackagy, Bigirpae
KITIO4OBY POMb Y MiATPYMaHHi CTOBOYPOBMX BNACTUBOCTEN
KniTH 6a3anbHVX BiBAiNis KMLLKOBKX KpWNT. B excrepumeH-
Ti HA TPAHCTEHHMX MULIAX BCTAHOBMEHO: eKcrpecia Lgrd
BracTMBa KnituHam 6asanbHuX BiAZiniB KALWKOBUX KPUMT,
LU0 3AaTHI O CAMOBIOHOBNEHHS Ta AUEpeHLiloBaHHS B
HanpsiMi 3pininx eHTEPOLMTIB Kiflbkox BuUAiB [22].

Paritwe Lgr5 knacvdikysanu fo Tak 3BaHnX opdhaHHuX
peLenTopis, TOGTO peLenTopiB, LLO He MatoThb firaHAiB (abo
Ui niraHaw He Bigomi). Ane HuHi niraHav Lgr xe Bigomi: Le
R-CnoHauHy, 3B8'A3yBaHHA SIKUX € QAHUM 3i LLMISXIB akTyBaLlii
Whnt-kaHoHi4Horo Kackagy. Buxogsuu 3 Toro, Lo 38's3yBaHHs
LMX peLenTopiB aKTUBYE 3a3HaYeHWi Kackag, a OpHielo 3
MiLLIEHel TOro Camoro kackagy € reH Lgrb, dopmyeTbes Tak
3BaHa CXeMa aBTOMAaTUYHOrO NiACUNeHHs CToBOypOBOCTi
(automatic amplification circuit to maintain stemness); no
CyTi, Lie 3aMKHyTe KOMo, LU0 CMPUYMUHSAE NOCTIHWNA piBEHb
BMCOKOI nponichepatneHoi aktueHocTi ICK [22]. JocnimkeHHs
J. Drost et al. nokasanu, Lo isonboBaHi Lgr+ knitvHu MatoTb
BracTuBocCTi ctoBbypoBux [23], a B poboti M. Matano et al.
BWSIBUINKW HaBiTb, LLO MOOAWHOKI LgrS+ kniTwHW 3patHi go
CTBOPEHHS KMLLKOBOrO OpraHoifa B ymoBax 3D-kynstypu [24].

€ yumano nybnikauii wopo acoujavii ekcnpecii Lgrs
i3 KULLKOBMM KaHLeporeHe3oM [25-27]. Aktusauis Wnt-ka-
HOHIYHOrO Kackapy myTauismu APC Ta/abo B-kaTeHiHy
3a3BMYal € iHILIaTOPHOI MOAIED LUMSAXY KULLKOBOTO KaH-
LleporeHesy, Lo TakoX BifOMWIA SIK MOCMILOBHICTb «aae-
HoMa — KapumHomay. Jeneuii APC 3a3Buyaii Npu3BOAsTh
Ao TpaHcdopmauii CK i knitwH-nonepeaHukis. Ah-Cre+
KWLLKOBI ENITEMIOUMTN TAKOX 3AATHI A0 AMCMNACTUYHMX
3MiH, ane 3aebinbworo BoHM He BigbysatoTbes. OpHak
crocTepiralTb AucnnacTuyHi 3MiHu came B Lgrs+ ICK i
KNiTUHaX-nonepeaHMKax, Lo Takox BiApi3HAKTbCSH aHo-
MarnbHO BWUCOKAMMW NOKa3HWKamu ekcnpecii B-kateHiHy. Lii
Lgr5+ ICK HasvBatoTb Takox aktnHumu ICK. BeaxatoTb,
LLI0 CaMe BOHU [1al0Tb NOYATOK AUCNNACTUYHO 3MIHEHUM Ta
atmnosuM eniteniouutam [27].
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3aranom koHuenuia Lgr5+ ICK ysrogxyetbcs 3
«bottom-up» Teopielo KULLKOBOTO KaHLeporeHesy, amxe
Lgr5+ kniTMHM po3TaLLOoBYOTLCS TiNbkM B 6asanbHux Bif-
Zinax KULWKOBKX KPUNT. 13 LM MOrompKytoTbCS NepeBaxHa
6inbLwicts pocnigHukie Lgrb. Brim, 3HaWzeHo i koHTpap-
rymeHTu [22,25,27]. Fumagalli A. et al. obrpyHTyBanu
MOXMMBICTb NNACTUYHOCTI Lgrd- 3pinux eHTepoumTiB, Lo
MOXYTb AeandepeHLitoBatucs B Lgr5+ knituHy, 3MiHioBaTyH
CBOIO NoKanisaLito B Mexax kpuntu Ta ByTu iHiujatopamm
MyXMMHHOMO POCTY LWAsSXOM akTuBauii Wnt-kaHOHIYHOro
kackagy onocepenkoBaHo NF-kB-curHanbHum kacka-
aom. Lli paHi nigTpumytoth «top-down» Teopito KULLKOBOTO
KaHLeporeHesy [26].

HuHi Hemae cymHiBiB, wo Lgr5 € mapkepom ICK i
BUKOHYE CBOIO POrb LNsSXoM akTueauii Wnt-kaHoH4HOrO
CUrHanbHOTO WNsXy [22].

CD44 — baratodyHKLioOHanNbHWA MeMBpaHHWIA rhi-
KOMpOTeiH, peLenTop rianypoHOBOI KUCIOTU, OCTEOMOHIHY
Ta OesKWX iHLIMX MONEKYM, LLO B 3HAYHI KiNbKOCTI HasiBHI
B Hilwax CK [28]. 3aysaxumo, o came CD44 € nepLioto
ineHTudikoBaHo MapkepHoto mornekyroto PCK, 3okpema
ioetbest npo CD34+/CD38- cheHotun CK neiikemii [4]. B
eKcrnepuMeHTanbHux poboTax nokasaHo, wo CD44+ knitu-
H € TYMOp-iHiLlitoBarbHUMM B KCEHOTpaHcnnaTtarax: CD44+
KniTuHM matoTb BnactmeocTi CK, To6TO KoXHa okpema
CD44+ kniTnHa 3gaTHa 40 CaMOBIQHOBIIEHHS Ta AUdbepeH-
LiitoBaHHS1 3 (OOPMYBaHHSIM MyX/MHU B KCEHOTPaHCNNaTari,
aHanorivyHoi NepBUHHIN NyxnuHi [29].

Kpim PCK, excnpecis CD44 Takox BnacTuea embpio-
HanbHum CK, CK gopocnux i HaBiTb AeSKUM KNiTUHAM-No-
nepenHyKaMm, BKITIOYatouy KMiTWHU-NONepEeHNKN CIIN30BOT
TOBCTOI KWLLKW. € Line cimencTBo monekyn CD44, wwo Bkrto-
yae BapiaHTHi (V) i3odopmu Lix Monekyn, Siki yTBOPIOKTHCA
LUMSXOM ansTepHaTMBHOTO cnnancuHry [28]. HaibinbL
focnimxenum y konTekcTi PTK € isodopma CD44v6, sky
yacTilLie BU3Ha4aroThb y NyXIMHaX MisHix cTagin, ii ekcnpecis,
LLIO 3pOCTaE, BipOriaHO KOPEMNHOE 3 NOTipLLEHHSIM NPOrHO3y.
Bigomo, wo CD44v6 38'si3ye hakTop poCTy renaTouuTie
(HGF) i cyamHHo-eHpoTeniansHuii daktop pocty (VEGF),
AKUiA € NyckoBuM (HaKTOPOM akTuBaLii Ras-npoteiny Ta
HeoaHrioreHe3dy B kapuuHOMi. HacTynHi anstepauii BHy-
TPILUHBOKMITUHHIX CUrHaNbHIUX kackaais (akTusaLlia MAPK-,
Wnt- ta/ abo PI3K/Akt-kackapis) 3ymoBnIo0TL peanisaLlito
TyMOp-iHiLjitoBanbHUX BnacTueocTei knituH [30].

CD133 (monekyna TakoxX BigoMa SiK NpomiHiH-1)
Takox € BaraTodyHKUIOHANbHUM TpaHCMEMOpPaHHUM -
KOMPOTEHOM, LLO 3any4eHuii 40 PETYMIOBAHHS KIITUHHOTO
meTaboniamy, aytodarii, anonToay, a Takox peanisauii
CTOBOYPOBOro heHOTUMY, TYMOPOreHesy, XiMie- Ta pagio-
pesuncTeHTHocTi [31].

Ekcnpecito CD133 BaxaloTb HanbinbLL cneyndiyHum
6ionoriynum mapkepom PCK y kapumHOMaXx TOBCTOI KULLIKW
[4]. B ekcnepumenTi nokasaHo, wo CD133+ knituimn PTK
TOAWHM 30aTHI 4O iHiLiaLii NyXnMHHOTO poCTy B OpraHiami
iMyHoOeIUMTHUX Muleit [32]. BcTaHOBUAM TakoX, LLO
CD133+ KniTUHU MOXYTb CTAHOBUTM 10 2 % Bif YCIX KNITUH
PTK i 3a3HatoTb enimiHaLii iHribiTopom iHTEpnelikiHy-4.
I3onboBaHi CD133+ knituHm PTK MoxyTb camoBigHOBMHO-
BaTuCs, iM BnacTvea GaratoniHinHa andepeHuiauis [33].
B ekcnepumeHTanbHux pobotax Ha TPaHCTEHHUX MULLAaX
nokasaHo: CD133+ KniTuHW € iHTECTUHANBbHUMK CTOBOY-
POBMMW KRITUHAMK, O TPAHCHOPMYOTLCSA B HEONnac-
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TWYHi, HabyBatoum ekcnpecii MyTaHTHOrO B-kaTeHiHy [32].
Y chaxosii nitepatypi HaBeaeHo, Lo ekcrnpecia CD133+
Bnactvea He nuwe PCK kapumMHOM TOBCTOI KWLLKK, ane i
PCK kapumuHoMm iHwwvx nokanisauin [31,34,35].

CD24, Takox BigoMuMin Sk TePMOCTabiNbHUIA aHTUreH
(HAS - hear stable antigen), — cianornikonporteiH, ekcnpe-
Cit0 SIKOrO BUSIBNAKOTH Ha NOBEpPXHi BinbLLOoCTi B-niMdouuTis,
a TaKkoX Ha NOBEPXHi AncepeHLitoBanbH1X HelipobnacTis.
Bigomo, wo CD24 3a3Hae iHTEHCUBHOMO TKaHUHHOCNELM-
hiyHoro rniko3unnioBaHHs Ta Bigirpae BaXnuBy porib B adan-
TWBHIV iIMYHHII BiZMOBIAi, 3ananeHHi, ayToiMyHHil natonorii,
aTaKoXx Y 3nosikicHil TpaHcdopmaLii [36]. Ekcnpecito Lboro
mapkepa BUSIBUMW B fesk1X KapLyHOMaX, BKIioyatoun PTK
[37-39]. YnepLue ekcnpecito CD24 BU3HauMnM B kapLyHOMI
MOIIO4HOT 321103u, BCTaHOBUMM, Lo CD24-"** cybnonynsis
pakoBWX KNiTUH, siki MatoTb CD44+ ta/abo ESA+ cheHoTun,
XapakTepu3yeTbCs BULLMM TYMOPOreHHUM MOTeHLianom
nopieHsiHO 3 CD24+ kniTuHHUMK cybnonynsuiamm [37].
MisHiwe CD24+ cheHoTvn BU3HAHO Mapkepom PCK paky
SIEYHUKIB | paKy nigLwnyHkoBoi 3anoau [38,39].

LWopo PTK'y HU3Li gocnimkeHb BCTAHOBUW Kopensiii
mix ekcnpecieto CD24 i ctyneHem andepeHLitoBaHHs
NyXMWHK (3 BiNbLLIOK eKCNPECiEtd NMPSMO KOPEMOE HUX-
4N CTyneHb AUEPEHLIOBaHHS, NEPEBAaXHO HU3bKO- Ta
HeaudepeHuinoBaHi nyxnuHu PTK xapaktepusytotbes
3HauyLLMMWM NOKa3HUKaMu ekcripecii Mapkepa). barato go-
CTiOHVKIB NPOMOHYIOTL oro sk Mapkep PCK ans kapuvHom
TOBCTOI knwkw [4,7,15,36,37]. CyyacHi BinomocTi ceiguatb,
wo CD24 sigjrpae pisHy ponb Yy KapuuHOMax pi3HWX mno-
Kanisawin i pisHoro rictonoriyHoro Tuny. BTiM, GinbLuicTb
MTaHb LOAO MEXaHi3MiB (yHKLIIOHYBaHHS L€l MOneKynm
3anuMLIAloTLCA BIOKPUTUMM, i Lie BKadye Ha HeobXigHICTb
HaCTYMHVX JOCTIDKEHb Y LiboMy Hanpsmi [36—39].

CD26, Takox BijoMui Sk aunenTuaunnenTtuaa-
3a-4, — MemBpaHHUIA hepMeHT, L0 3aaTHWUIA 4O rigponisy
nenTtugHoro 38'aska C-kiHus nponiHy [40]. [oBeneHo, Lo
CD26+ cybnonynsuis knitui PTK 3gatHa go iHidiauii nyx-
TIMHHOrO POCTY Ta MeTacTa3dyBaHHs B NeviHKy [4]. Takox B
eKkcneprMeHTarnbHUX poboTax BUSIBMEHO, LLO NPUTHIYEHHS
ekcnpecii CD26 y CD26+ kniTMHax 3MeHLUYE ixHi iHBa3WBHI
BMacTMBOCTI, 30aTHICTb A0 Mirpauii Ta iHiliauii nyxnuHHoro
pocrty. Lis ansrepallis acouitoBanacs 3i 3HUKEHHAM excrpe-
Cil MapkepiB enitenianbHo-Me3eHxiManbHoI TpaHcopmMaLii
Ta ocopunsuieto CD29, npo wo byne ckasaHo gani.
3a3sHaunmo, WO BBEAEHHS XiMieTepaneBTUYHMX 3acobiB
3MeHLLYyBano 06’eM NyXMuHK Ta BOAHOYAC acoLjloBanoch
3i 36inbLueHHam cybnonynauii CD26+ kniTuH B iMmyHogedi-
LMTHUX Muwei [41,42].

AHani3 Bigomux ¢hakTie cBiguMTb, Wwo CD26 — oguH i3
mapkepiB PCK, ekcnpecis sikoro, 6e3yMoOBHO, acoLLiloeTbCA
3 iHAyKUi€to eniTenianbHO-Me3eHXiMarbHoi TpaHcopmaLii
Ta € MaKcumarbHo iHthopmaTuBHoto B konabopadii 3 CD29.
Y GinbLuocTi pobiT, Wwo npucesyeHi gocnimkeHHio CD26 y
PTK, nokasaHo NpOrHOCTUYHO HECMPUATAMBWIA XapakTep
BMCOKWX NOKa3sHuKiB ekcripecii [4,40-42].

CD29, Takox BiZoMMI K iHTerpuH-B1, — Hanowwmpe-
Hilwa cyb0oanHULS IHTErpuHiB, MembpaHHuiA peLienTop, Lo
3anyyeHni Jo aaresii 4O eKCTPALENoNAPHOTO MaTpUKCy,
30Kpema KonareHy, ibpOHEKTUHY, namiHiHiB. 3aranom
iHTETPUHM € CTPYKTYPHWM 3BS1'3yBarbHUM MiXXKITITUHHUM Li-
TOCKENeToM, CKNafoBUMU EKCTPALIENIONSAPHOTO MaTpHKCy,
i BoAHOYac Megiatopamm TpaHCMeMBPaHHUX CUrHaNBHIX
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cucTeM. IHTerpuHM 3amnyyarTbCst A0 LUMPOKOTO CrekTpa
KMITUHHUX NpoueciB: AndepeHLiloBaHHA, peanidauii
afresvBHUX BNAacTUBOCTEN, NPOSBIB 3ananeHHs i HaBiTb
remocrasy [43,44].

Bucokuit piseHb ekcnpecii CD29 nputamaHHmii
comatnyHum CK pisHux nokanisauin [44]. B ToscTomy
KULLKIBHUKY ekcnpecito CD29 BusHauarTh y BasanbHux
Big4inax KWLWKOBKMX kpunT, Wwo signosigae nokauii CK i
KNiTWH-NonepeaHukia [8]. 3acTocyBaHHs MeTOY YMOBHOI
Jenelii reHa (conditional gene knockout) CD29 npu3so-
AuTb o rinepnnagii Ta gucnnasii KUWKOBOro enitenito,
Lo acoujtoeTbea 3 akTusaLlieto TCF4-curHanbHoro Wnsxy
Ta npurHiveHHam Hedgehog-curHansHoro kackagy. Ll
CrocTEPEXEHHS BKa3yloTb Ha porb CD29 sk Krto4yoBoro
perynsatopa nponidepadii enitenito cN3oBoi KMLLKIBHUKA
LUAAXOM MOAYNALii cneumndiyHnx BHYTPILLHBOKIITUHHIX
winaxis nepegavi curHanis [4]. Kpim Toro, CD29 npueepTae
yBary sk mapkep PCK, Lo peaucTeHTHi 4o XimieTepanii paky
MOJI04HOI 3an03u [44]. MpoTe kniHiYHe 3Ha4eHHs CD29 ans
PTK 3anuwwaeTbcs HefocTaTHbO BUBYEHUM [4].

CD166, Takox BizomMuii Sik MONeKyna aaresii akTMBoBa-
Hux nenkoumTis (ALCAM — activated leucocyte cell adhesion
molecule), — NoBEpXHEBUA NPOTEIH aKTUBOBaHWX T-KMiTWH
[45]. Binomo npo MOXMMBICTb BUKOPUCTAHHS L€l MONEKYnM
sk Mapkepa PCK [4]. Y Husui pobiT nokasaHo, wo CD166 —
AmdepeHLinHuiA Mapkep, Lo Aae avory Buginatn PCKy PTK
[8,15-17,19,20]. Excnpecito CD166 BusiBnsitotb B ICK MuLen
i NIOAVHK, @ TaKoX B OKPEMMUX KNITUHAX aAeHOKapLMHOMM
TOBCTOI KMLLKM. LlikaBo, LU0 OKpeMi iMyHONO3WUTUBHI KIiTUHN
KapLIMHOMU XapaKTepM3yHTLCs He Tinbkv MeMOpaHHoLo, ane
1 LMTONNa3MaTMYHO eKcrpecieto Mapkepa [16].

Y meTtaaHaniai wogo CD166 y PTK nokasaHo HWU3bKy
KniHiYHYy 3HauyLLicTb Mapkepa [46]. be3zanepeyHo, no-
Tpebye NPOLOBXKEHHS BUBYEHHS MUTAHHS LIOJO Pi3HUX
BapiaHTiB narepHy imyHosabapenenHs CD166 y PCK kap-
LIMHOM TOBCTOI KULLIKW, LLIO MOXXE BUCBITIIUTW HOBi acnekTu
3HaYYLLOCTI L€l MONeKynu.

CD326, abo EPCAM (epithelial cell adhesion molecule)
— Morekyna, Lo BigkpuTa sk cneumdidHuin aHtureH PTK
y noguHn [4]. Llen TpaHcmemBpaHHWiA rnikonpoTeiH,
wo 3abesnedye Ca2+-HesanexHy MiKKNITUHHY aaresito
eniTeniouuTie, a TakoX MIKKNITUHHWIA OOMIH curHanamu,
3ary4eHuI [0 YNCTIEHHUX KITITVHHMX MPOLIECIB, BKITKOYaOM
nponidepalito, AudepeHLitoBaHHs, 3armbenb KNiThH. Exc-
MPECYeTLCA KiNbKoMa TUNamm HopMarnbHUX enitenianbHuX
KIMIiTUH i KNITUHAMK KiNbKOX 3MOAKICHUX NYXuWH [47].

YucneHHi iMyHOriCTOXiIMIYHI JOCimKeHHs CBigYaTh, LU0
nomipHa ekcnpecis CD326 BnacTviea KMLLKOBOMY eniTenito,
a rinepexcnpecito CD326 cnoctepiratots nuwe npu PTK
[48-51]. AHanoriuHi AaHi ogepxany Wodo iHLWMX nokani-
3aLii: 3a3BuMyail eKkcnpecis B ricTONOMYHO He3MiHEHOMY
eniTenii 3HaYHO HWXYa 3a Taky KNiTMHaMKU KapLMHOMM
[62-54]. inepexkcnpecito CD326 y kapLyHOMaXx NoB's3ykoTh
3i cneumgiko aare3vBHUX BNAaCTUBOCTEN LMX MOMeKyn,
a[pKe BOHU 3abe3nevyoTb afresito LWNSXoM popMyBaHHS
3B’A3KIB i3 TAKOK CaMO0 MOMEKYIIO Ha CYCiAHIN KNiTuHi,
T06TO BinOyBaeTbCs 3B’13yBaHHS ABOX MO3AKMITUHHUX
[IOMEHIB 0ZiHaKOBWX MOfeKyn. Taki 38's3Ku 3Ha4HO crabuui
3a 3B'A3KM, WO GopMytoTbCA KaprepuHamu. ba GinbLue,
Bigomo, wo CD326 moxe Ge3nocepeaHbo CNpUaTM
pO3’€4HAHHI0 KOHTAKTIB, YTBOPEHUX KaarepyHamu, LUMsXom
KOHKYPEHTHOTO 3B’A3yBaHHsI 3 a-akTUHOM [47].
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3asHaunmo, Wwo B BinbLIOCTi AOCTIMKEHD BKa3yOTh
Ha ekcnipecito CD326 6GinbLu Hix 50 % kniTuH napeHximm
PTK; ue, 6e3yMoBHO, 3HIXYE LIHHICTb Mapkepa B acnekTi
BuginenHs nyny PCK [48-50]. Mpu usomy PCK y PTK,
6e3nepeyHo, Bnactveuii CD326+ cheHoTun [48-50], ane,
3BaXalouM Ha MOLUMPEHICTb eKcrnpecii LUboro mapkepa B
Pi3HUX KIITUHHWX CyBnonynsisx, 10ro BUKOPUCTaHHS MOXe
6yTu poLiNbHUM Tinbky B kKOMBIHALi 3 iHLLIMMM Mapkepamm
PCK [4]. ins kapuyHOMM NiLLNYHKOBOI 3aM031 4OBEAEHO:
ekcnpecis CD326, wo 3poctae, aktvye Wnt-kaTeHiHOBUIA
CurHanbHWA kackag i HaBnaku [54]. MexaHismu coyHKLUioHY-
BaHHs Liei Monekyrv B PTK wwe gocnigpxytoTs [4].

ALDH1 (Aldehyde Dehydrogenase 1) € npeacrasHu-
koM cimericta ALDH — Monekyn, Lo kaTaniaytoTb OKUCHEH-
HS anbaeriais, BKMOYAUW aueTanbaerig i peTuHanbaerig,
[55]. OetokcudpikysanbHy 3gatHicte ALDH1 BBaxatoTb
OCHOBHVM MEXaHi3MOM BMCOKOi BUKMBAHOCTI Ta TPUBaNoro
xutTa CK, amke ekcrpecito Liboro Mapkepa BUSIBNSIOTb Y
CK 6araTbox Tvnie, BKIKOYaouM emopioHarnbHi, coMaTuyHi
Ta paKoBi [2]. Kpim Toro, LLe OfHieto BaXMBOK (yHKLIED
ALDH1 € aKTuBaLlist pPETUHOIGHOIO CUTHAMBHOO LUMAXY, O
3anyyeHuit po perynadii nponicbepadii Ta audepeHuio-
BaHHs kniTuH. ALDH1 HasuBaroTh Takox «mMeTabonivyHumy
MapKepoM, LLO MOB'A3aHO 3 MO0 OCHOBHUMM (PYHKLISIMM,
a Moro ekcnpecisi e(heKTUBHO BU3HAYAETLCA HE TiMbKK
aHTUTINO-onocepeKOBaHNM METOAOM, ane i MeToaoM
epmeHTaTMBHOrO aHanisy [55].

Bucokun piseHb ekcnpecii ALDH1 BusHaHo map-
kepHum ans PCK'y pisHux Bugax paky, Bknodaroumn PTK
[4,7,8,15,17,56]. JoseneHo ponb ALDH1 sik npomoTopa
eniTenianbHo-Me3eHxiManbHoOT TpaHcopMalLlii pakoBMX
KNiTUH, B NPOLLECI SIKOT Lji KNITUHW HAabyBatoTb HE TiNbKK1
Me3eHXiManbHUX 03Hak, ane i o3Hak CK, wo kopentoe
3 NnoKasHuKkamu nporpecyBaHHs paky [56]. e ogHa
BKpaW BaxnuBa B KniHiYHOMY acnekTi ponb ALDH1 —
mornekyna, wo opMye OCHOBY PE3MCTEHTHOCTI [0
ankinyBanbHUX XiMieTepaneBTUYHUX Npenaparis, agxe
monekynu ALDH1 3gaTHi 40 HE3BOPOTHOMO OKUCHEHHS
ankinbHux rpyn [57].

Y cyyacHin chaxosiit nirepatypi wWoao 3HaveHHs ALDH1
Y KMLLKOBOMY KaHLIEpOreHesi BCe LLe 3anmLLIaeTbes Yumano
HEBMCBITNEHNUX NWUTaHb i NPOTUPIY. Y HK3LI JOCHigKEHD
nokasaHo, wo ALDH1 — He3anexHuit NporHoCTUYHUI
mapkep ans PTK, 0CKinbKu BUCOKMIA piBEHb EKCMIPECIT LIbOro
mapkepa NpsiMO KOPENHOE 3 MOTipLUEHHSIM NOKa3HWKIB BU-
KMBAHOCTi XBOpWX [56]. B iHLLMX poBoTax He niaTBepmKEHO
kopensiuii Mix piBHem ekcnpecii ALDH1 Ta kniHiYHOtO
cragieto PTK [58]. PosymiHHsi ¢pyHkuioHyBaHHS ALDH1 B
YMOBaX KULIKOBOTO KaHLEPOreHe3y BKpali Baxmvee A4St
BOOCKOHAMNEHHS [iarHOCTUYHUX | TepaneBTUYHUX 3aX0giB
wono PTK'y kniHiyHin oHkonorii [4].

BucHoBKH

1. He BMKNMKaE CyMHIBIB iCHyBaHHS Ta 3HAYEHHS pa-
KoBMX CTOBOYPOBMX KNITUH y kapumHomax. [losoni Garato
MOMEKYNAPHUX MapKepiB pakoByx CTOBOYPOBMX KITITUH Yyxe
i0EHTU(IKOBAHO Ta BUBYEHO.

2. MeBHi acnekTn pakoBux CTOBOYpPOBUX KMiTUH He
MOXHa OLiHIOBATU NULLE 3 OAHOMO BOKY, OCKIMbKMA BOHM
notpebyoTb pisHOGIYHOrO aHaniay. Mo-nepLue, Le NUTaHHs
LLOZ0 NOXOMKEHHSI PaKoBUX CTOBOYPOBMX KNiTUH. Bepyun
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[0 yBarv Bigomi hakTh, MOXHa CTBEPIKYBATH, LUO Lii KNiTw-
HW MOXYTb MOXOAUTU | 3 COMATUYHUX CTOBOYPOBWX KIITUH,
i 3 PaKOBWX KIITWH, W YTBOPIOBATWCS BHACMNIAOK «3MUTTS»
PaKoBWX KMITUH | COMaTUYHKUX CTOBOYPOBUX KNiTWH. Mo-Apy-
re, MMTaHHS LWOAO NOLWMPEHHS TPAHC(OPMOBAHUX KITITUH,
BKJTHOYAKOUM pakoBi CTOBOYPOBI KMiTWHW, B CNM30BI 060-
TIOHLLi TOBCTOI KWLLIKW, HUHI Mae [Bi BignoBiai: «bottom-upy i
«top-down» cxemu NepecyBaHHs B MEKax KULLKOBOI KpUMTH.
ObuaBa MexaHi3MK 3aranbHOBK3HaHI 11 0Or'pyHTOBaHI.
[Mo-TpeTe, [OCi HEMAE EAMHOTO YHIBEPCANBHOTO Mapkepa,
cneumdivyHoro came Ans pakoBuX CTOBOYPOBMX KMiTUH, i
TUM GinbLue oaHiei cneumndiyHoi nokanisauii.

3. ins po3B’A3aHHs TEOPETUYHIX | NPAKTUYHKX MUTaHb
[OCRiAHWKKM Ta Nikapi 3a3Bu4ai BUKOPUCTOBYIOTb NaHErb
MapKepiB Ta aHani3yoTb CyKyMHICTb OTPUMaHWX NMOKa3HWKIB.
BTiM, HM3Ka NTaHb 3anuLLaeTbCs HEBMpILLEHO. HoBi ao-
CTiZKEHHS! B LIbOMY HanpsiMi CNpUSITUMYTb BAOCKOHAMNEHHIO
HasIBHUX CXeM AiarHOCTUKM Ta NikyBaHHA paKy TOBCTOI
KULLKW, @ TaKOX KapLWHOM iHLIMX foKanisawin.
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MeTta po6oTy — BUBYUTY pe3ynbTaT BUKOHAHHS TpaHCNnaHTaii neviHky Bif XXMBOrO POAMHHOTO AOHOPA Mif Yac NikyBaHHS Hepe-
3ekTabenbHOro METacTaTUyHOM KOMOPEKTANBHOIO PaKy NeYiHKA.

Kniniunnin Bunagok. XiHka 1989 poky HapomkeHHst 3BepHynacs 4o MeauuHoro LeHTpy «YHiBepcanbHa kriika «Obepiry i3
[iarHo30M pak curmoBKaHoI kuwwku pT4N2M1 cTagis IV i3 CUHXPOHHUMK MeTacTasamm B NediHKy nicns CUrmMoigekToMii Ta ag'to-
BaHTHOI noniximieTepanii. MavieHTui 3aincH1M onepaTuBHe BTPyYaHHs B 06CA3i NpaBobivHOI remirenatekTomii 3 ToTanbHo0
KayzanbHot nobekToMieto, EHyKneopesekLii MeTacTasis i3 NiBOi YaCTKM NEYHKM, XONEeLMCTEKTOMIT, po3LUMpeHOi NiMdaaeHeKTo-
Mil; Hagani NPM3HaYMIKM CUCTEMHY NPOTUMYXIMHHY Tepanito. Yepe3 6 MicsALiB 3a AaHMMM NabopaTopHUX Ta IHCTPYMEHTANbHUX
[OCNiMKeHb BUSIBUNW NPOrpecyBaHHs 3aXBOPIOBaHHS — 3'IBUINMCA HOBI MeTacTasw B NiBil YacTui neviHkw. [Micna petensbHoro
0BCTEXEHHS YXBanumu pilLeHHs NPO NiKyBaHHS MaLieHTKM METOAOM TpaHCNaHTaLii YaCTUHU NEYiHKM Bif XMBOrO POAMHHOIO
foHopa. OpToToniyHy TpaHCnaHTaLlilo NiBOi YaCTKW NEYiHKM Bif XWBOr0 POAMHHOTO AOHOPA NaLieHTUi BUKkoHanm 16.02.2021.
XBopa BunucaHa Ha 31 nicnsionepadliiHy o6y B 3a40BiNbHOMY CTaHi. 3a AaHUMm KOHTporbHoro MPT, nicnst BUNUCKW He BUSIBUIU
03HaKu NPOrpecyBaHHs 3axBOPIOBaHHA. B nicnaTpaHcnnaHTauiiHoMy nepiodi B NaLEHTK BUHUK FOCTPUIA CTEPOIA-PE3NCTEHTHUN
KpW3 BiATOPrHEHHS TPAHCMaHTaTy, WO NoTpebyBaB Npu3HaYeHHs aHTUTpoMBoLMTapHOrO iMyHOrnobyniHy. Yepes 3 micaui nicns
BMMICKM B NALiEHTKM AiarHOCTYBanm BUCOKY CTPUKTYpY 6inio-6iniapHoro aHacToMo3y, BUKOHaIN pe3eKLito cermeHTa 4¢ neuviHky,
pesekLito renartukoxonenoxa, GirenaTnkoetoHOCTOMIO Ha BidKIOYeHil 3a Py neTni TOHKOI KWLWKKW. Y nicnsTpaHcnnaHTawuitHomy
nepiogi He BUSBUMW 03HaKW NPOrpecyBaHHs 3aXBOPOBaHHS, CreLianbHe NPOTUNYXAMHHE NiKyBaHHS He NpusHayany.

BucHoBok. TpaHcnnaHTauist nediHkvM — epeKTUBHUIA | pagukanbHUA METOZ NikyBaHHS NaLieHTiB i3 HepesekTabenbHUMK MeTac-
Ta3aMm KOMOPEKTaNbHOro paky B NeYiHKy.

Living-related partial liver transplantation
in unresectable liver metastatic colorectal cancer (a case report)

0. H. Kotenko, 1. 0. Kotenko, M. S. Hryhorian, A. A. Minich, A. 0. Matviienkiv, 0. S. Mykhailiuk

Aim. The purpose of the article is to study the outcome of using living-related partial liver transplantation in the treatment of un-
resectable liver metastatic colorectal cancer.

Case report. Awoman, born in 1989, applied to the Medical Center Universal Clinic “Oberig” with a diagnosis of stage IV sigmoid
colon cancer pT4N2M1 with synchronous liver metastases after sigmoidectomy and adjuvant chemotherapy. The patient under-
went surgical intervention to the extent of right-sided hemihepatectomy with total caudate lobectomy, enucleation of metastases
from the left liver lobe, cholecystectomy, extended lymphadenectomy, followed by systemic antitumor therapy. Six months later,
according to laboratory and instrumental examinations, the progression of the disease was revealed in the form of new metas-
tases development in the left liver lobe. After a thorough examination, a decision was made to treat the patient by living-related
partial liver transplantation. On February 16, 2021, the patient underwent orthotopic transplantation of the left liver lobe from a
living-related donor. The patient was discharged on the 31¢ postoperative day in a satisfactory condition. According to a control
MRI after discharge, no signs of disease progression were detected. In the post-transplantation period, the patient developed
an acute steroid-resistant rejection requiring antiplatelet immunoglobulin prescription. Three months after discharge, the patient
was diagnosed with a high stricture of the bilio-biliary anastomosis, so resections of liver segment IV, hepaticocholedochus, and
bihepaticojejunostomy on a defunctionalized Roux loop of the small intestine were performed. In the post-transplantation period,
no signs of disease progression were detected, and no special antitumor treatment was used.

Conclusions. Liver transplantation is an effective and radical method of treatment for patients with unresectable liver metastatic
colorectal cancer.

KonopekTanbHuii pak — OAuH i3 HANMOLUMPEHILLMX BUAIB
paky B CBITi. HaiyacTilummu opraHamu-MilleHsaMu ans
MeTacTasiB KoMopeKTarnbHOro paky € neviHka Ta nereHi:
CYHXPOHHE Ta METaxpOHHe METacTadyBaHHS B MEYiHKY
BusBnsoTb Y 65 % i 34 % Bunagkis signosigHo [1], B ne-
reHi — 2,8 % i 10,2 % Bunagkis BignosigHo [15]. CyyacHi
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MOXITMBOCTi PE3eKLiiHOI Xipyprii neviHku oBoni edheKTvB-
Hi, OfHaK YacToTa peuuamBiB 3aMLLAETLCA BUCOKOH, a
3aranbHa 5-piyHa BUKMBAHICTb konmeaeTbes Big 30 % Ao
58 % [6,7]. 3rigHo 3 AaHMMK HauioHanbHOT KOMMMEKCHOT
OHKororiYHoi Mepexi, Maixe 80 % nauieHTis 3 IV cTagieto
3aXBOPIOBAHHSA MatoTb HepeaekTabenbHi hopmu MeTacTa-
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TUYHOTO KONIOPEKTaIbHOTO PaKy NeviHKy Ta HeCpPUSTIBIIA
MPOrHO3 Ans BUxMBaHHS [13].

TpaHcnnaHTauis neviHku — NepcnekTMBHUIA MeToq
NiKyBaHHS NEPBUHHNX [2—4] i BTOPUHHUX 3MOSKICHUX HO-
BOYTBOPEHb NeviHkm [5,6,8], Bkmtouaroum HepesekTabenbHi
¢hopmmn MeTacTaTU4YHOTO KOMOPEKTArbHOrO paKy MeviHKM.
3aBasku T 3'ABNSAETLCH MOXIMUBICTL JOCAITU KPUTEPIN
OHKororiYHoi edpekTmBHOCTI RO, SIKLLIO AiarHOCTOBAHO i30-
NbOBaHe Hepe3eKTabenbHe YpaKeHHS! NEYiHKA.

LLle noHegaBHa meTacTa3n KOMOPEKTanbHOro paky B
neviHKy BBaXanm abContoTHUM NPOTUNOKa3aHHAM [0 MiKy-
BaHHA METOAOM TpaHCMraHTaLii neviHku. Yepes Hectady
OpraHiB i HWKYi NOKA3HWKM BUXKMBAHOCTI, HX Y MaLieHTIB,
AKAM 30INCHUNW TPAHCNMaHTALH0 NEYIHKV 3 NPUBOAY LMPO3Y
neviHKy abo renaToLentonsipHoi KapLMHOMM, 3@ MirlaHCHKV MM
KpUTEPIAMM, BBaXanw, LLO 34iMCHIOBATY TPaHCMMaHTaL|ito
neviHKy MavjeHTam i3 MeTacTasamu KOMopeKTanbHOro paky
He eTUYHO.

TpaHcnnaHTaLjis NeviHKy CyTTEBO PO3LUMPHOE MOXIMBO-
CTi Xipypril NeYiHkW y BUNazkax, Konm nyxmvHa € HepesekTa-
6enbHoto. Y Hopserii B 2010 poui 3ailicH1M SOCHIMKEHHS 3
OLIiHIOBaHHSIM Pe3ybTaTiB TPaHCMMaHTaLi NeYiHKW B navjieH-
TiB i3 Hepe3ekTabernbHUMK MeTacTazamm KOropeKTanbHoro
paky B nediHky [9]. Y 2013 poui ony6nikoBaHO OCTaTOYHi
pesynbraTi: 1-piuHa BikmBaHicTb cTaHoBUNa 90 %, 5-pivHa
3aranbHa BuxmMBaHicTb — 60 %. Lle gocnimkeHHs ctano no-
LUTOBXOM [1151 NOAAITBLLONO OLiHIOBaHHS Poni TpaHcnnaHTaLi
B IikyBaHHi METACTaTU4HOTO KOMOPEKTANBHOIO PaKy NEYiHKA.

Huhi B cBiTi BCe Ginblue BNpOBaKyHOTb TEXHOMONi0
TpaHcnnaHTauji NeviHku, Wo € iHCTPYMEHTOM Ans Aocsr-
HEHHS! BULLIOTO PiBHS BUXMBAHOCTI B NALEHTIB i3 Hepe3sek-
TabenbHUMK hopmMamu OHKonpoLecy Lboro Buay. Taky
TEXHOIIOTik0 aKTUBHO BNPOBAKYE B LIANBHICTb i BiAAiNeHHs
Xipyprii NediHky, NigLwnyHKOBOI 3an03u Ta TpaHcnnaHTawii
ML YHiBepcarnbHa kniHika «O6epir».

Merta poboTu

BvBuMTI pesynbTaT BUKOHaHHS TpaHCcnnaHTaLlii neviHku Big
KMBOIO POAWHHOIO AOHOPA NiA Yac MiKyBaHHS HepesekTa-
6enbHOro MeTacTaTMYHOTO KOMOPEKTANBHOMO paKy NeYiHKu.

KhiHiuHe cnocTepeXXeHHA

MauieHtka B. (1989 poky HapomkeHHs) 3BepHynacs 4o
BiAAINEHHS Xipypril NeyviHky1, MigLLmyHKOBOI 3ano3u Ta
TpaHcnnaHTauii ML, YHiBepcanbHa kninika «Obepir» y
yepsHi 2020 poky.

AnamHe3 xBopo6u. Y kiTHI 2020 poky B navieHTKu Krii-
HikV BUSIBNEHO NYXIHY CUTMOBUAHOT KULLKW 3 CUHXPOHHM-
mu BinobapHnMu MeTactazamu B nediHky. CUrMoigekTomito
BukoHanm 10.04.2020 p. 3a BUCHOBKOM NaTOrCTONON4YHOMO
gocnipxenHs Big 10.04.2020 p., giarHocToBaHa ageHo-
KapLMHOMa TOBCTOI KMLLKW 3 NPOPOCTAHHSAM Y XUPOBY
KniTkoBuHY, B 3 i3 14 nimdpoBy3nax BUSBUIN O3HAKU Me-
TacTaTU4HOro PoCTy.

Y nicnsonepauiinHomy nepiogi naieHTka otpumana 3
KypCM CUCTEMHOTO JikyBaHHs1 3a cxemoto FOLFIRINOX + 6e-
Bauusymab. Ha MPT Big 23.06.2020 p. BisyanisoBaHo
MHOXWHHI BTOPUHHI METaCTaTUuYHi BOTHULLA B CETMEHTax
VII, VIII, VI, V npaBoi yacTku nevitkv Ta Sg |, IVa, Il niBoi
YacTku neviku (puc. 1).
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IMpaBobiyHy remirenaTekToMilo 3 TOTanbHOK Kayaarb-
HO0 NTOGEKTOMIEID, EHYKIIEOPE3EKLiEr0 MeTacTasiB i3 NiBoi
YacTKW NeYiHKM, XONeLMCTEKTOMItO, 30BHILLHE ApEHYBaHHS
Xornegoxa 3a XoncTeaom, posLmpeHy niMmageHeKToMito,
MikpoeroHoCTOMItO BukoHanm 14.07.2020 p.

MaroricTonoriuHe pgocnimkeHHs Big 27.07.2020 p. —
MeTacTaTu4He ypaxeHHs NeYiHKv MoMipHO AndepeHLinosa-
HO0 aleHOKapLIMHOMOHO TOBCTOKULLKOBOTO Tvny pM1(HEP),
CTyniHb perpecii 3a Dworak1/4 — cnabo BupaxeHi o3Haku
perpecii.

3a pesynsratamu iMyHOMCTOXIMIYHOMO JOCTIIKEHHS Bif
28.07.2020 p., y nyxnuHi He BUsIBNEHO MyTaii reHiB K-RAS
i N-RAS, He BraHauunnu mytauii V60OE y reHi BRAF. PiseHb
pakoBoeMOpIOHaNbHOTO aHTUreHy A0 Ta NiCns onepaTuBHO-
ro BTpy4aHHsi craHoBuB 51,55 ng/mli 2,93 ng/ml BignosigHo.

Y nepioa cepneHb — rpyaeHs 2020 poky navieHTka npo-
[OBXyBara C/CTEMHE NikyBaHHS 3a MOMepeHbO0 CXEMOH.
Mig yac koHTponeHoro KT-gocnigkeHHs Big 07.12.2020 p.
BW3HAYMNMW MOSIBY HOBWX BOTHWLL Y MiBii YacTLi NEYiHKN.
Tomy go nonepedHbOi CxeMu cucTeMHOT Tepanii AoaaHO
Tvnipauwn, TpudnypuamH.

Ha MPT Big 18.01.2021 p. koHCcTaToBaHO Nporpecy-
BaHHS 3aXBOPIOBAHHS, 30kpeMa 30inbLUEHHS NonepeaHix
BOTHMLY i HasBHICTb HOBMX (3aranoM — 15 oguHWUb)
(puc. 2). Bpaxosytoun nokanisauito MeTacTasiB y BCiX
CermMeHTax mniBoi YacTKu MEYiHKW, HEMOXIMBICTb pagu-
KanbHoi pesekuii, BioCyTHICTb No3aneyiHkoBOI nokanisavii
METacTasiB i MiCLIEBOTO PeLManBY MyXAWHM, il HU3bKY
meTaboniyHy aKTMBHICTb, CTaH NaLiEHTKM 3a LUKarnow
ECOG 0-1, KoHcuniym yxsanue piLLeHHs NPO MOXIMBICTb
BWKOHAHHS OPTOTOMIYHOT TPAHCMNAHTALi YaCTUHM NEYiHKKN
Bif} XXMBOTO POAMHHOTO JOHOPA.

KniHiuHuni piarHo3. AgeHokapuuHoMa CUrMOBUAHOI
kuwkm pT4AN2M1 (hep) G2, peumamBHi MeTacTaan neviHk1
3 6inobapHuUM MynbTUOKaNbHAM ypaxeHHsM, ctagis [V,
KniHiyHa rpyna 2, cTaH nicns KoMGiHOBaHOrO NikyBaHHS.

[oHopoM CTaB cymicHui 3a rpynoto kposi 40-pivHuMi
Yonosik naujeHTkn. OcobnuBiCTb apTepianbHOi aHaToMmii
[OHOpa — BIOXOLKEHHS NiBOI BNACHOI NEYiHKOBOI apTepil
OKPEeMO Bif, YepeBHoro cTosbypa.

3a gaHumu KT-BomtomeTpii neviHkv foHopa, graft-to-
recipient body weight ratio npaBoi yacTku neviHk1 ctaHoBKB
1,4, nioi — 0,6. 3 60Ky iHLWKX OpraHiB i cucTeMm, 3a JaHMm
nabopaTopHyX Ta IHCTPYMEHTanbHWUX AOCTIKeHb, natonorii
He BuABMNK. BigTak yxBanunu pilueHHs npo onTManbHui
obcAr onepaTMBHOIO BTPYYaHHs N5 IOHOpa — AOHOPChKA
niBoGiYHa remirenaTtekToMisl, XONeLUUCTEKTOMIS.

OprtoToniyHy TpaHcnnaHTaLito NiBoi YacTkX NeviHKM
BiJ XKMBOrO POAMHHOIO AoHOpa 3 hopMyBaHHAM biniap-
HOrO aHacTOMO3Y 3a TUMOM «MPOTOK Y MPOTOK» NaUlieHTLi
BukoHamu 16.02.2021 p. (puc. 3). Makponpenapart neviHku
peumnieHTa nicns renaTekTomii HaBeaeHo Ha puc. 5.

Y paHHbOMY nicrisonepaviinHoMy nepiogi TPUBanicTb
pecnipaTopHoI NiATPUMKM NiCNs TpaHCMaHTaLjii CTaHoBWa
3 roguHK. Y XBopoi He 3ahikCOBaHO 03HaKWU PaHHBOI AUC-
cyHKuii TpaHcnnaHTary, 6yab-AKoi opraHHOi AMCyHKLT,
CYAMHHMX i BiniapHuX ycknagHeHb.

Ha 7 nicnsionepauiitHy goby giarHOCTOBaHO rocTpuii
KpW3 BiTOPTHEHHS TpAHCNNaHTaTy, NPU3HaYUNM CTEPOILHY
Tepanito MeTunnpeaHisonoHom 6omtocHo 1000 mrynponosx
5 OHiB. Yepes He3adoBiNbHY BiANOBiAb HA FOPMOHAMBHY
Tepanito AjiarHOCTOBAHO CTEPOIA-PE3NCTEHTHUI KPU3 Bif-
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Case report

Puc. 1. MeractatuyHi BorHuwa B cermentax VII, VIII, VI, V npaBoi YacTku neviHku Ta
Sg |, IVa, Il nioi yacTkv neviHku.

Puc. 2. MynbTucbokanbHi Metactaau B nevinKy.

Puc. 3. TpaHcnnaHTar nioi YacTku neYiHku.

TOPrHEHHS! TpaHcnnaHTary, Tomy Ha 13 micnsonepavinHy
[00y nauieHTLi NPU3HAYNIIM QHTUTPOMOOLIMTAPHMI IMYHO-
rno6yniH y 0o3i 2 mr/kr npotsirom 8 AHis. MNicns 3aBepLUeHHs
Kypcy aHTUTpombouuTapHOro iMyHornobyniHy piBeHb
TpaHcamiHas i 6inipy6iHy KpOBi 3HA4YHO 3HW3MBCS, KMIHIYHO
CTaH navjeHTKm nokpaLumecs. JuHamiky 6ioxiMiyHMX nokas-
HUKIB KPOBi HABEOEHO Ha puc. 4.

MavieHTka B 3a0BiNbHOMY CTaHi BUn1caHa Ha 31 goby.
XonaHriocToma 3akputa Ha 35 nicnsionepaviiHy fo6y.

Ha 40 poby nicnsa TpaHcnnaHTaLji BuaaneHo xonaH-
riocTomy. PiBeHb pakoBoeMOpioHanbHOr0 aHTUreHy Ao
TpaHcnnaHTauji ctaHoBuB 47,76 ng/ml, nicns (ctaHom Ha
05.05.2021 p.) — 2,13 ng/ml.

IMyHocynpecuBHa Tepanis. [puaHaumnu noTpinHy
cxemy iMyHOCynpecopHoi Tepanii — iHayKLUis iMyHocynpecii:
NpeaHi30noH iHTpaonepaLinHo — 10 Mr/kr Macy peuunieHTa,
1-3 nicnsionepauiiHi aHi — 1 mr/kr, 4-6 nicnsonepavinHi aHi
— 0,5 mr/kr, nicns 7 gHs — 0,3 Mr/kr Macy Tina BHYTPILIHBO-
BEHHO 3 HACTYMHWUM NEPEXOAOM Ha nepoparnbHy opmy Ha
8 feHb. Y 1 nicnsionepauiiHnii AeHb iHiLiioBaHO Tepanito
iHribiTopamm KanbUiHEBPWUHY — TaKpOMiMYC i3 LiNbOBOK
KOHUeHTpauieto 8—10 Hr/mn i mikocbeHonaT HaTpito B 403
720 mr Ha oby.

BigaaneHnun nicnAatpaHcnnaHTauiiHMi nepiog.
KoHTporbHY koMM’ loTepHY ToMorpadito opraHiB rpyaHoi, Ye-
PEBHOI NOPOXHWHYM Ta Manoro Tasa BukoHanm 05.05.2022 p.
3a i pesynsratamu, AaHi NpO BTOPUHHE YpaxeHHs, niM-
(hageHonaTilo YK NOKanbHUA peLmnanB y AOCHIIKEHUX
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AinsiHKax He BMSIBNEHO, TPAHCMMAHTaT Ta aHacToOMO3H
3310BiNbLHOTO XapakTepy.

MauieHTka NOBTOPHO rocniTaniaoBaHa 3 XXOBTSHULED,
rinep6inipybiHemieto (3aranbHuii 6inipy6iH kKpoBi CTaHOBWB
177 pymol/L, npsamuin — 131 pmol/L), rinepTpaHcamiHase-
mieto (AT — 605 Oa/n, ACT — 341 Op/n) 15.06.2021 p.
Mip yac MPT-xonaHriorpadii BUSBUMK BUCOKY CTPUKTYPY
6inio-biniapHoro aHacTomo3sy (puc. 6), 3aincHunM cnpoby
eHpobiniapHoro CTeHTyBaHHs. Yepes TexHiuHi TpyAHOLL
eHpobiniapHe CTEHTYBaHHS BUSIBUIOCH HEMOXTUBIM, TOMY
YXBamnunm piLlieHHst PO OnepaTUBHE MiKyBaHHS.

[iarHo3. AgeHokapuMHOMa CUrMOBUAHOT KMLUKM
pT4N2M1 (hep) G2, peunamBHi MeTacTaaw neviHky 3 Gino-
6apHUM MynETUCDOKATBHM YpaXeHHsIM, cTagist 1V, kniHivHa
rpyna 2, cTaH nicrnst KOMGIHOBaHOrO NikyBaHHs1, CTaH nicrsi op-
TOTONIYHOT TPAHCNNaHTALLT NIBOT YaCTKW NEYiHKY Bif XVUBOro
POOMHHOTO A0HOPA, pYbLIEBa CTPUKTYpa renaT1koxoneaoxa,
MeXaHi4YHa XXOBTSHULIS, XONECTaTUYHWUI XOMaHriorenaTuT.

Mig yac onepatuBHoro BTpyYaHHs 17.06.2021 p.
BWSIBMIEHO rEMaTukoxonenox i3 pybuesumu amiHamu, Lo
BUAINEHWIA Ha BCil JOBXMHI, NepecideHmni, ane BiaTiK XXoBui
He cnocTepiranu. LLnsxom pesekuiji cermeHTa 4¢ neviHku
BUOINMUIN KOHAMIOEHC XOBYHMX NPOTOKIB CErMEHTIB 2, 3
TpaHcnnaHTaty neviHki. Hagani BukoHamu pesekuito re-
naTukoxonenoxa, 6irenaTMKOStOHOCTOMIIO Ha BUKIMIOYEHIN
3a Py netni TOHKOI KMLLKW Ha 30BHILLHIX cTeHTax. icns-
onepaviiHuii nepion MuHyB 6e3 ycknagHeHb, AebiT xoBui
3a xonaHrioctomamu ctaHoswus Maixe 1000 mn Ha fo0y.
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Puc. 4. IuHamika GioXiMiyHMX NOKa3HMKIB
KPOBI nif, Yac Tepanii rocTporo Kpu3y Bia-
TOPTHEHHS! TPaHCNMaHTaTy.

Puc. 5. Makponpenapat neviHku nicns
renatexToMii.

—.— ANT ) i
ACT Puc. 6. MPT-xonaHriorpadhis — cTpukTypa
T 6inio-biniapHoro aHacToMOo3y.

20 22 24 26  MicnsionepaliiHa fo6a

Ha 15 goby nicns onepaTWBHOrO BTPYYaHHs naLlieHTka
BUMMCaHa 3i cTauioHapa 3 KMiHiYHUM | TabopaTopHUM no-
KpaLLeHHsIM. XOonaHriocToMM BuganeHi yepes 2,5 micaus
Micnst OCTaHHBLOrO ONEPATUBHOTO BTPYYaHHs. Hapani Ha
MNaHOBMX OBCTEXEHHSIX O3HAKW peLuamBy XBOpPoOM He
BUSIBUNK. Y NicnATpaHCnnaHTauiiHoMy nepioAi cnevjansHe
NPOTUNYXMWUHHE NiKyBaHHS He NpU3HaYarnu.

06roBopeHHsA

TpaHcnnaHTauis neviHku 3 NPMBOAY KOMOPEKTaNbHUX
MeTacTasiB — MeToq NikyBaHHs, LU0 3aCTOCOBYHOTb PifKo;
B YKpaiHi pyTWHHO He 3aCTOCOBYHOTb ik METOA MiKyBaHHS
i30rboBaHNX HeonepaberbHNX KOropeKTansHNX MeTacTasis
Y NEYiHKY.

Y uin cTaTTi onmncaHo KNiHiYHWIA BUNaOoK BUKOHAHHS
TpaHcnnaHTaLii NiBOI YacTKM NEYIHKM Bif, XMBOrO POAUHHOTO
[oHOpa NauieHTLi 3 MeTacTasamu KonopeKTanbHOro paky
B MEYiHKY, B KOl HE JOCATHYTO PEMICii LLMAXOM NiKyBaHHSA
nicns pe3ekuii NepBMHHOI NYXIUHW, 8/ KOBaHTHOI Noniximie-
Tepanii Ta pesekuii neviHku. Kputepii Bubopy nauieHTku
ANs TpaHcnnaHTauii neviHku nepeabayany BigCyTHICTb
rno3aneviHKOBOro MeTacTadyBaHHs 3a gaHumu MPT-gudysii
Bcboro Tina 3 Tecna Ta MET-KT, piBeHs PEA meHLue Hix 80
ng/ml, 3 Kypcu CMCTEMHOTO NiKyBaHHS A0 TpaHcnnaHTauii,
BifCyTHiCTb MyTaLii VEOOE B reHi BRAF.

Omxe, TpaHcNNaHTaLis NeYiHkM — QOLINbHUIA MeToz
nig yac NikyBaHHS ANs NauieHTKW, sika 3BepHynacs B

KniHiky. Ilicna TpaHcnnaHTauii neviHkM BU3Ha4MmM cTa-
6inbHy pemicito Bnpogoex 1,5 poky. PileHHs nNpo BuKo-
HaHHS TpaHCMNaHTaLii NeviHkM yXBanmum, rpyHTYHYUCh
Ha BiLli XBOPOI, (hyHKLiOHANbLHOMY CTaHi OpraHiB i CUcTeM
OpraHisamy, i3051bOBaHOMY YPaXKEHHI NeviHKK, BHACNIZOK
BiZICYTHOCTi ansTepHaTUBHOMO METOAY IiKyBaHHS Ta MOX-
NWUBOCTi POAMHHOTO AOHOPCTBA, WO 3HAYHO CKOpOYyBano
TPMBAasiCTb OYiKyBaHHS Ha JOHOPCHKWIA OpraH NOPIBHSAHO 3
TPYNHO TpaHcnnaHTavjet. Po3BUTOK pybLIEBOT CTPUKTYPH
KOH(OIMIEHCY BHYTPILLHLONEYIHKOBUX XXOBYHUX MPOTOKIB
TPaHCNNaHTaTy NeYiHKU MOB'A3YEMO 3 BUHUKHEHHSAM Y
nicnsionepawiiHoMy NepioAi CTEPOiA-pPe3NCTEHTHOTO KpU3y
BiLTOPrHEHHs TpaHcnnaHTary [14].

3a3Haummo, Lo, 3a JaHUMM MPOCMEKTUBHOIO JOCHi-
[DKEHHS HayKoBLB i3 HopBerii, y naLieHTiB, SKUM 30iACHAN
TPaHCMaHTaLito NeYiHK1, BCTAHOBMNEHO 5-pivHY BMXMBA-
HicTb Ha piBHi 60 % Ge3 peuuansiB 3axsoptoaHHs [9,10].
BusBunu, LLIO NOKa3HUKM BUXKMBAHOCTI LMX NaLieHTiB 6rinab-
Ki 1O NapameTpiB XBOPUX, SIKUM BUKOHANN TPaHCMaHTaLio
3 MPUBOLY iHLLIMX 3aXBOPIOBAH, LLIO NOTPebyHTh 3MIACHEH-
HS1 TaKUX BTPYYaHb, SK-OT renatoLenionspHa kapuuHoma ta
umpos. Lli gaHi nigTeepaxeHo B NaLieHTIB i3 peuuamsamm
MyXMWHM N03a TPaHCNNaHTOBaHUM OpraHoM. Y XBOpyX nicns
TpaHCMnaHTaLii NeviHku, y IkKuX Hagani BUSBNSANW nporpe-
CyBaHHS 3aXBOPIOBAHHS M03a TPaHCMMaHTaToM, NPOrHo3
BVKMBAHOCTI KpaLLWI, HX Y NaLieHTiB i3 nporpecyBaHHAM
3aXBOPIOBaHHS Micnsa pesekuii neviHku [11]. XipypriuHi
BTPYYaHHS MPY LIMX YPaxeHHSIX MatoTb iHTpaonepaLliiHy
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CMEPTHICTb, HabrvxeHy A0 HYNbOBMX NOKa3HWKIB, i HU3bKY
nicnsonepawitty cMmepTHicTb [11].

3aifcCHUM TaKoX NOPIBHSNBHE AOCTIHKEHHS, e OLiHH0-
BaIv BUKOPVCTaHHS XiMieTepanii ik e4uHOro criocoby ikyBaH-
HS1 MOPIBHSIHO 3 HEOA1 OBAHTHOO XIMIETEPAMIED 3 HACTYMHOH
TpaHCNMaHTaLieto neviHkv B NauieHTiB i3 HeonepabenbHM
3aXBOPIOBAHHAM. Pesyrstati focrimpKeHHs nokasanm 5-piyHy
BWKVBAHICTb Ha piBHi 9 % i 56 % BignosigHo [12].

3asHaunmo, Lo, BpaxoByUM HEQOCTATHIO BUOIpKY
nauieHTiB y LIMX AOCTIMKEHHSX NOPIBHAHO 3i CBITOBUM LOCBI-
[IOM BWJaneHnx MeTacTasi y neviHui, HeobxigHi HacTynHi
JOCTIIKEHHS AN BU3HAYEHHS TOTO, YU MOXe MeTacTa-
TUYHWIA KOMOPEKTambHUIA pak neviHku 6yTn abcomioTHNM
noKasaHHAM [0 TpaHcnnaHTaLjii neyiHky.

BucHoBKH

TpaHcnnaHTauis NeviHkM — echeKTUBHWIA | paaukans-
HWT MeTOA NiKyBaHHS NaLieHTIB i3 HepedekTabenbHUMK
MeTacTa3amm KOropeKTansHOro paky B NEYiHKY.

KoHAIKT iHTepeciB: BiACYTHIl.
Conflicts of interest: authors have no conflict of interest to declare.

Haaiiwaa po pepakuii / Received: 30.01.2023
Nicas poonpavtoBaHHs / Revised: 07.02.2023
MpuiHaTo A0 Apyky / Accepted: 22.02.2023

Biaomocrti npo aBTopiB:

KoteHko O. I, A-p Mea. Hayk, npodecop, 3aB. BiAAINEHHS Xipyprii
nediHKu, NiALWAYHKOBOI 3aA03W Ta TpaHCMAaHTaUji, MeandHuMi
LEHTP «YHiBepcaAnbHa KaiHika «06epir», M. KuiB, YkpaiHa.

ORCID ID: 0000-0001-8264-7374

KoteHko |. 0., Aikap-iHTEpH BiaAIAEHHS Xipypril neviHku,
NiALAYHKOBOI 3aA03 Ta TpaHCNAaHTaLji, MEANUYHWI LEHTP
«YHiBepcaAbHa KhiHika «06epir», M. KuiB, YkpaiHa.

ORCID ID: 0000-0002-9917-1314

TpuropsaH M. C., Aikap Xipypr-TPaHCMAGHTOAOT BIAAIAEHHS Xipyprii
NEYiHKK, NIALAYHKOBOI 3aA03 Ta TpaHCMAaHTaji, MeAnuHWiA
LIeHTp «YHiBEpCanbHa KAiHika «06epir», M. KuiB, YkpaiHa.

ORCID ID: 0000-0002-2579-9440

MiHiu A. A., KaHA. MeA. HayK, Aikap Xipypr-TpaHCMNAaGHTOAOT
BiAAINEHHS Xipypril NeYiHKK, NIALLAYHKOBOI 3aA031 Ta
TpaHcnAaHTauji, MeAWUHWIA LEHTP «YHIBepcaAbHa KhiHika «06epir»,
M. KuiB, YkpaiHa.

ORCID ID: 0000-0002-1003-2095

MartsieHkiB A. O., Aikap-iHTEPH BiAAINEHHS Xipyprii neviHku,
NiALAYHKOBOI 3aA03 Ta TpaHCNAaHTaLji, MEAVUYHWI LEHTP
«YHiBepcanbHa KhiHika «06epir», M. Kii, YkpaiHa.

ORCID ID: 0000-0003-0414-328X

Muxaiatok O. C., Aikap Xipypr-TpaHCNAGHTOAOT BiAAIAEHHS Xipyprii
NEYiHKM, NIALAYHKOBOI 3aA03 Ta TpaHCNAaHTauji, MeAnuHUIA
LIeHTp «YHiBEpcanbHa KaiHika «06epir», M. KuiB, YkpaiHa.

ORCID ID: 0000-0002-5940-8567

Information about the authors:

Kotenko 0. H., MD, PhD, DSc, Professor, Head of the Department
of Liver, Pancreas and Transplantation Surgery, Universal Clinic
“Oberig”, Kyiv, Ukraine.

Kotenko I. 0., MD, intern, Department of Liver, Pancreas and
Transplantation Surgery, Universal Clinic “Oberig”, Kyiv,

Ukraine.

Hryhorian M. S., MD, transplant surgeon, Department of Liver,
Pancreas and Transplantation Surgery, Universal Clinic “Oberig”,
Kyiv, Ukraine.

Minich A. A., MD, PhD, transplant surgeon, Department of Liver,
Pancreas and Transplantation Surgery, Universal Clinic “Oberig”,
Kyiv, Ukraine.

ISSN 2306-4145  http://zmj.zsmu.edu.ua

Matviienkiv A. O., MD, intern, Department of Liver, Pancreas and
Transplantation Surgery, Universal Clinic “Oberig”, Kyiv,

Ukraine.

Mykhailiuk O. S., MD, transplant surgeon, Department of Liver,
Pancreas and Transplantation Surgery, Universal Clinic “Oberig”,
Kyiv, Ukraine.

CnucoK Aitepatypu

[1]  Synchronous and metachronous colorectal liver metastases: impact
of primary tumor location on patterns of recurrence and survival
after hepatic resection / |. Garajova et al. Acta bio-medica : Atenei
Parmensis. 2020. Vol. 92, Iss. 1. P. €2021061. https:/doi.org/10.23750/
abm.v92i1.11050

[2] Masuoka H. C., Rosen C. B. Transplantation for cholangiocarcinoma.
Clinics in liver disease. 2011. Vol. 15, Iss. 4. P. 699-715. https://doi.
0rg/10.1016/j.cld.2011.08.004

[3] Predicting survival after liver transplantation in patients with hepatocel-
lular carcinoma beyond the Milan criteria: a retrospective, exploratory
analysis / V. Mazzaferro et al. The Lancet. Oncology. 2009. Vol. 10,
Iss. 1. P. 35-43. https://doi.org/10.1016/S1470-2045(08)70284-5

[4] Liver transplantation for hepatic metastases of neuroendocrine
pancreatic tumors: a survival-based analysis / Z. Mathé et al.
Transplantation. 2011. Vol. 91, Iss. 5. P. 575-582. https://doi.
0rg/10.1097/TP.0b013e3182081312

[5] Hoti E., Adam R. Liver transplantation for primary and metastatic liver
cancers. Transplant international. 2008. Vol. 21, Iss. 12. P. 1107-1117.
https://doi.org/10.1111/j.1432-2277.2008.00735.x

[6] Five-year survival after resection of hepatic metastases from colorectal
cancer in patients screened by positron emission tomography with
F-18 fluorodeoxyglucose (FDG-PET)/F. G. Fernandez et al. Annals of
surgery. 2004. Vol. 240, Iss. 3. P. 438-450. https:/doi.org/10.1097/01.
s1a.0000138076.72547.b1

[7] The role of liver resection for colorectal cancer metastases in an
era of multimodality treatment: a systematic review / D. Quan et al.
Surgery. 2012. Vol. 151, Iss. 6. P. 860-870. https:/doi.org/10.1016/}.
surg.2011.12.018

[8] Primrose J. N. Surgery for colorectal liver metastases. British journal
of cancer. 2010. Vol. 102, Iss. 9. P. 1313-1318. https://doi.org/10.1038/
s].bjc.6605659

[9] Foss A., Adam R., Dueland S. Liver transplantation for colorectal
liver metastases: revisiting the concept. Transplant international.
2010. Vol. 23, Iss. 7. P. 679-685. https://doi.org/10.1111/j.1432-
2277.2010.01097 x

[10] Liver transplantation for nonresectable liver metastases from colorectal
cancer / M. Hagness et al. Annals of surgery. 2013. Vol. 257, Iss. 5.
P. 800-806. https://doi.org/10.1097/SLA.0b013e3182823957

[11] Managing synchronous liver metastases from colorectal cancer: a
multidisciplinary international consensus / R. Adam et al. Cancer
treatment reviews. 2015. Vol. 41, Iss. 9. P. 729-741. https://doi.
0rg/10.1016/j.ctrv.2015.06.006

[12] Liver transplantation for non-resectable colorectal liver metastases:
the International Hepato-Pancreato-Biliary Association consensus
guidelines / G. K. Bonney et al. The lancet. Gastroenterology &
hepatology. 2021. Vol. 6, Iss. 11. P. 933-946. https://doi.org/10.1016/
$2468-1253(21)00219-3

[13] Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for
Guidelines for Colon Cancer Version 1, 2022.

[14] Post-transplant biliary complications: advances in pathophysiology,
diagnosis, and treatment / M. Fasullo, M. Patel, L. Khanna, T. Shah.
BMJ open gastroenterology. 2022. Vol. 9, Iss. 1. P. €000778. https:/
doi.org/10.1136/bmjgast-2021-000778

[15] Synchronous and metachronous lung metastases in patients with
colorectal cancer: A 20-year monocentric experience / H. Nozawa et al.
Experimental and therapeutic medicine. 2012. Vol. 3, Iss. 3. P. 449-456.
https://doi.org/10.3892/etm.2011.443

References

[1] Garajova, |., Balsano, R., Tommasi, C., Dalla Valle, R., Pedrazzi, G.,
Ravaioli, M., Spallanzani, A., Leonardi, F., Santini, C., Caputo, F.,
Riefolo, M., Giuffrida, M., & Gelsomino, F. (2020). Synchronous and
metachronous colorectal liver metastases: impact of primary tumor
location on patterns of recurrence and survival after hepatic resection.
Acta bio-medica : Atenei Parmensis, 92(1), €2021061. https://doi.
0rg/10.23750/abm.v92i1.11050

[2] Masuoka, H. C., & Rosen, C. B. (2011). Transplantation for cholan-
giocarcinoma. Clinics in liver disease, 15(4), 699-715. https:/doi.
0rg/10.1016/j.cld.2011.08.004

[38] Mazzaferro, V., Llovet, J. M., Miceli, R., Bhoori, S., Schiavo, M.,
Mariani, L., Camerini, T., Roayaie, S., Schwartz, M. E., Grazi, G. L.,
Adam, R., Neuhaus, P., Salizzoni, M., Bruix, J., Forner, A., De Carlis, L.,

Zaporozhye medical journal. Volume 25. No. 2, March — April 2023



4

5]

(]

Y

(8]

©

[10]

[

[12]

[13]

(4]

[19]

3anopisbkuin MeguuHuii xxypHan. Tom 25, Ne 2(137), bepeseHb — kiTeHb 2023 p.

Cillo, U., Burroughs, A. K., Troisi, R., Rossi, M., ... Metroticket Investi-
gator Study Group (2009). Predicting survival after liver transplantation
in patients with hepatocellular carcinoma beyond the Milan criteria: a
retrospective, exploratory analysis. The Lancet. Oncology, 10(1), 35-43.
https://doi.org/10.1016/S1470-2045(08)70284-5

Mathé, Z., Tagkalos, E., Paul, A., Molmenti, E. P., Kébori, L., Fouzas, I.,
Beckebaum, S., & Sotiropoulos, G. C. (2011). Liver transplantation
for hepatic metastases of neuroendocrine pancreatic tumors: a
survival-based analysis. Transplantation, 91(5), 575-582. https://doi.
0rg/10.1097/TP.0b013e3182081312

Hoti, E., & Adam, R. (2008). Liver transplantation for primary and
metastatic liver cancers. Transplant international, 21(12), 1107-1117.
https://doi.org/10.1111/}.1432-2277.2008.00735.x

Fernandez, F. G., Drebin, J. A, Linehan, D. C., Dehdashti, F., Sie-
gel, B.A., & Strasberg, S. M. (2004). Five-year survival after resection
of hepatic metastases from colorectal cancer in patients screened by
positron emission tomography with F-18 fluorodeoxyglucose (FDG-
PET). Annals of surgery, 240(3), 438-450. https://doi.org/10.1097/01.
s1a.0000138076.72547.b1

Quan, D., Gallinger, S., Nhan, C., Auer, R. A., Biagi, J. J., Fletch-
er,G.G., Law, C. H., Moulton, C.A., Ruo, L., Wei,A. C., McLeod,R. S,
& Surgical Oncology Program at Cancer Care Ontario (2012). The
role of liver resection for colorectal cancer metastases in an era of
multimodality treatment: a systematic review. Surgery, 151(6), 860-870.
https://doi.org/10.1016/j.surg.2011.12.018

Primrose, J. N. (2010). Surgery for colorectal liver metastases.
British journal of cancer, 102(9), 1313-1318. https://doi.org/10.1038/
s].bjc.6605659

Foss,A.,Adam, R., & Dueland, S. (2010). Liver transplantation for col-
orectal liver metastases: revisiting the concept. Transplant international,
23(7), 679-685. https://doi.org/10.1111/].1432-2277.2010.01097.x
Hagness, M., Foss, A, Line, P. D., Scholz, T., Jergensen, P. F.,
Fosby, B., Boberg, K. M., Mathisen, O., Gladhaug, I. P., Egge, T. S.,
Solberg, S., Hausken, J., & Dueland, S. (2013). Liver transplantation for
nonresectable liver metastases from colorectal cancer. Annals of sur-
gery, 257(5), 800-806. https://doi.org/10.1097/SLA.0b013e3182823957
Adam, R., de Gramont, A., Figueras, J., Kokudo, N., Kunstlinger, F.,
Loyer, E., Poston, G., Rougier, P., Rubbia-Brandt, L., Sobrero, A.,
Teh, C., Tejpar, S., Van Cutsem, E., Vauthey, J. N., Pahiman, L., & of
the EGOSLIM (Expert Group on OncoSurgery management of Liver
Metastases) group (2015). Managing synchronous liver metastases
from colorectal cancer: a multidisciplinary international consensus.
Cancer treatment reviews, 41(9), 729-741. https://doi.org/10.1016/j.
ctrv.2015.06.006

Bonney, G. K., Chew, C. A., Lodge, P., Hubbard, J., Halazun, K. J.,
Trunecka, P., Muiesan, P., Mirza, D. F., Isaac, J., Laing, R. W.,
lyer, S. G., Chee, C. E., Yong, W. P., Muthiah, M. D., Panaro, F.,
Sanabria, J., Grothey, A., Moodley, K., Chau, I., Chan, A. C. Y., ...
Adam, R. (2021). Liver transplantation for non-resectable colorectal
liver metastases: the International Hepato-Pancreato-Biliary Association
consensus guidelines. The lancet. Gastroenterology & hepatology,
6(11), 933-946. https://doi.org/10.1016/S2468-1253(21)00219-3
NCCN. (2022). Clinical Practice Guidelines in Oncology (NCCN Guide-
lines®) for Guidelines for Colon Cancer Version 1, 2022.

Fasullo, M., Patel, M., Khanna, L., & Shah, T. (2022). Post-transplant
biliary complications: advances in pathophysiology, diagnosis, and
treatment. BMJ open gastroenterology, 9(1), €000778. https://doi.
org/10.1136/bmjgast-2021-000778

Nozawa, H., Sunami, E., Nakajima, J., Nagawa, H., & Kitaya-
ma, J. (2012). Synchronous and metachronous lung metastases in
patients with colorectal cancer: A 20-year monocentric experience.
Experimental and therapeutic medicine, 3(3), 449-456. https://doi.
0rg/10.3892/etm.2011.443

KAIHIYHMM BMNAAOK

ISSN 2306-4145  http://zmj.zsmu.edu.ua 177



Case report

UDC 616.24-002.5-06:616.378-008.64]-085.015.8-036.8-053.9
DOI: 10.14739/2310-1210.2023.2.269508

Effectiveness and safety of a modified short-term regimen of
antimycobacterial therapy to treat rifampicin-resistant tuberculosis
in elderly patients with concomitant diabetes (a clinical case)
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Aim. To analyze the effectiveness and safety of a modified short-term regimen (mSTR) of antimycobacterial therapy (AMBT)
for rifampicin-resistant tuberculosis (RR-TB) in a 71-year-old patient with type 2 diabetes mellitus (T2DM) on the clinical case
example of own observation.

Materials and methods. A clinical case from own observation of the patient who was treated at the clinical base of the Depart-
ment of Phthisiology and Pulmonology of Zaporizhzhia State Medical University — Pulmonary Tuberculosis Department No. 2 of
the Communal Non-profit Organization “Zaporizhzhia Regional Phthisio-Pulmonology Clinical Treatment and Diagnostic Center”
is presented.

Results. The presented case demonstrates the high safety and efficacy of all oral mSTR, including Lfx-Bdg-Lzd-Cfz-Cs, in the
elderly person with RR-TB and concomitant decompensated T2DM who was smear-negative after 4 months as a result of treat-
ment with 9-month mSTR AMBT (Lfx, Bdq, Lzd, Cfz, Cs). Positive radiological dynamics were observed all the time and residual
changes in the lungs after tuberculosis were diagnosed at the end of the treatment course. These results complement indications
for the use of mSTR, including Lfx-Bdg-Lzd-Cfz-Cs, in RR-TB patients.

Conclusions. mSTR AMBT (Lfx, Bdq, Lzd, Cfz, Cs) is effective and safe in elderly patients with RR-TB and concomitant
decompensated type 2 diabetes mellitus when adequate treatment of diabetes and timely correction of antimycobacterial drug
side effects are undertaken.

EdekTuBHicTb i 6e3neka MoAdiIKOBaHOT0 KOPOTKOCTPOKOBOIO PEXUMY
aHTMMiKobGakTepiaAbHOI Tepanii pudamniunH-cTinKOro Ty6epKyAbo3y
B 0Ci6 NOXMAOrO BiKy 3 CynyTHiM LlyKpoBUM AiabeToM (KAIHIYHUI BUNAAOK)

0. M. PasHatoBcbKa, P. M. ficiHcbkuii, A. B. ®epopelb

MeTta po60oTu — Ha NpuKnagi kNiHiYHOro BUNaZKy BNaCHOTO CNOCTEPEXEHHS NpoaHanidyBaT eheKTUBHICTb | 6e3neky Moaudiko-
BaHOr0 KOPOTKOCTPOKOBOIO pexumy (MKPJT) aHTumikobakTepianbHoi Tepanii (AMBT) pudhamniumH-cTinkoro Ty6epkynbosy (RR-TB)
y 71-piyHoro navieHTa 3 LykpoBuM fiabetom 2 Tuny.

Marepianu Ta meToaun. HaBeneHo KniHiYHWIA BUNaaoK BNACHOTO CNOCTEPEXEHHS 3a NaLieHTOM, sikuil nepebyBaB Ha NikyBaHHI B
BigAineHHi nereHeBoro TyGepkynbo3y Ne 2 KoMmyHanbHOro HeKOMEPLLIHOO MianpreMcTBa «3anopi3bkui perioHanbHuin GTuaio-
MyNbMOHOMOMYHWI KNIHIYHWIA NiKyBanbHO-AiarHOCTUYHWIA LEHTP» 3anopiabkoi 0bnacHoi paav — kniHiuHin 6asi kacenpu dtusiatpii
i MyrbMoHonorii 3anopi3bkoro AepxaBHOrO MeAUYHOO YHIBEPCUTETY.

Pesyniratu. HaBeneHnin Bunagok AEMOHCTPYE BUCOKY 6eaneky 1 edheKTUBHICTb MoBHICT0 nepopanbHoro MKPJI, Lo Bkmovae
Lfx, Bdq, Lzd, Cfz i Cs, y naujeHTa noxunoro Biky 3 ogHo4acHum nepebirom RR-TB i gekoMneHcoBaHoro LykpoBoro giabety 2
tmny. Ha Tni 9-micauHoro MKPIT AMBT (Lfx, Bdq, Lzd, Cfz, Cs) y xBoporo noxmnoro Biky 3 CymyTHiM 4EKOMNEHCOBAHNM LyKPOBUM
niabetom 2 Tuny BakTepieBUAINEHHs NpunuHUNocs Yepes 4 micsui. MpoTarom ycsoro nepiogy CocTepekeHHs BU3Havanm noau-
TUBHY PEHTIEHONOTiYHY AMHAMIKY, @ HAaNPUKIHLi KypCy NiKyBaHHS B NIEreHsX AiarHoCTyBanu 3anuLwIKoBi 3MiHM Nicns NepeHeceHoro
TyBepkynbo3y. Pesynkraty, Lo ogepxanu, [OMOBHIOKTL NOKa3aHHs LLOoA0 3acTocyBaHHA B navieHTiB i3 RR-TB MKPIT, wo Bkntovae
Lfx, Bdg, Lzd, Cfzi Cs.

BucHoBku. B ocib noxunoro Biky, siki xBopi Ha RR-TB i3 cynyTHIM AeKkOMNeHCOBaHNM LiyKpoBuM fiabeTom 2 Tvny, edheKTMBHAM
i 6esneqnnm € MKPIT AMBT (Lfx, Bdg, Lzd, Cfz, Cs) npu agekBaTHOMy ikyBaHHi fjabeTy Ta CBOe4acHin kopekuii noBiuHux aii
aHTUMikobakTepianbHUX npenaparis.

Standardized and modified short-term treatment regimens
(sSTR and mSTR, duration of 9-12 months) for multidrug-
resistant tuberculosis (MDR-TB) and rifampicin-resistant
tuberculosis (RR-TB) treatment are currently being widely
introduced and studied in many countries, including Ukraine.

So, P. N. Mahardani et al. [5] conducted a study on
the efficacy and safety of sSTR for MDR-TB: the intensive
phase lasted 4 months and included kanamycin (Km),

178 ISSN 2306-4145 http://zmj.zsmu.edu.ua

isoniazid (INH), clofazimine (Cfz), ethambutol (E), prothio-
namide (Pto), pyrazinamide (Z), gatifloxacin (Gfx) and the
continuation phase lasted 8 months and included Cfz-E-
Z-Gfx-Pto. Km was used in high doses in that case. The
authors have found that 12-month sSTR provided good
MDR-TB treatment efficacy in terms of treatment success
and shorter therapy duration compared to the 20-24-month
traditional regimen.

Zaporozhye medical journal. Volume 25. No. 2, March — April 2023



The high effectiveness of such sSTR in patients with
MDR-TB/RR-TB is evidenced by the data of a prospective
observational study by Q. Nie etal. [8]. High-dose Gfx-based
sSTR was used in comparison with previous studies. The
authors also emphasize that severe adverse reactions,
above all, hepatotoxicity and QT interval prolongation,
should not be ignored when using this regimen.

Significantly higher efficacy of STR (9-12 months)
was indicated in patients with MDR-TB compared to the
standard treatment (20-24 months) as results of study by
E. Zhdanova et al. [1].

Adverse factors influencing outcome of sSTR MDR-
TB/RR-TB treatment were studied in a retrospective cohort
study by A. Y. Soeroto et al. [6]. So, the researchers have
found that significant independent factors that reduced the
chances of successful treatment completion were a history
of previous TB treatment, culture conversion for more than
2 months, and malnutrition in patients. At the same time,
D. M. Kokebu et al. [7] have found that the predictors for
Standardized Treatment Regimens of Anti-tuberculosis
drugs for Multidrug-Resistant Tuberculosis (STREAM)
sSTR failure in MDR-TB patients were: male sex, a sig-
nificantly positive baseline smear degree, MDR-TB/HIV
co-infection, and the presence of costo-diaphragmatic
obliteration.

Souleymane M. B. et al. [13] investigated the use of all-
oral mSTR, including bedaquiline and linezolid (Bdg/Lzd), in
patients with RR-TB. The authors have found high safety,
efficacy, and adherence to this regimen, confirming its con-
tinuity in the practice of the treatment for RR-TB patients.
The effectiveness and safety of-all oral mSTR in patients
with MDR-TB was also studied by T. Avaliani et al. [4]. The
authors have determined that good treatment outcomes
were achievable in people with fluoroquinolone-sensitive
TB. Schwbel V. et al. [11] also have noted that RR-TB pa-
tients with initial resistance to fluoroquinolones had a lower
efficacy of mSTR and an increased risk of any adverse
treatment outcome.

Kendall E. A. et al. [9] examining the effects of a 9-month
MDR-TB regimen have concluded that this approach to
antimycobacterial therapy (AMBT) would double access
to treatment (by saving resources or capacity) and ensure
long-term effectiveness.

BadaF. O. etal. [3] compared the cost of 9-month sSSTR
(including the second-line injectable drugs) with 20-month
standard MDR-TB/RR-TB treatment in Nigeria. They have
concluded that sSTR models such as the 9-12-month
outpatient model and the model when patients were hos-
pitalized during the first 4 months of treatment reduced the
cost of MDR-TB/RR-TB treatment by approximately 5470
US dollars.

Kohler S. et al. [12] studying the costs of purchasing
and importing drugs for 20-month, 9-month and 4-6-month
AMBT regimens have concluded that the introduction of
shorter AMBT regimens could reduce the cost of high-drug
resistance TB control programs.

Trauer J. M. et al. [10] have found in their study that
shorter MDR-TB treatment regimens could reduce the
transmission of Mycobacterium tuberculosis (MBT) resistant
strains. Han W. M. et al. [2] also indicated that STR helped
to reduce the number of new cases of MDR-TB and the
percentage of resistance among new infections.
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Thus, the use of sSSTR and mSTR in patients with MDR-
TB/RR-TB has high safety, efficacy, and adherence. At the
same time, such regimens are cost-effective (reduce the
cost of MDR-TB/RR-TB control programs), provide long-
term effectiveness and lower the transmission of resistant
MBT strains. But there is no evidence in the literature about
the safety and efficacy of sSSTR and mSTR in older RR-TB
patients with concomitant type 2 diabetes mellitus (T2DM),
which served as the basis for writing this article.

Aim
To analyze the effectiveness and safety of mSTR AMBT for

RR-TB in a 71-year-old patient with T2DM on the clinical
case example of own observation.

Materials and methods

Aclinical case from own observation of the patient who was
treated at the clinical base of the Department of Phthisio-
logy and Pulmonology of Zaporizhzhia State Medical
University — Pulmonary Tuberculosis Department No. 2
of the Communal Non-profit Organization “Zaporizhzhia
Regional Phthisio-Pulmonology Clinical Treatment and
Diagnostic Center” of Zaporizhzhia Regional Council (CNO
ZRPPCTDC ZRC) is presented.

Case report

Patient M., male, 71 years old.

From anamnesis. He did not have a history of prior
tuberculosis. He was diagnosed with hypertension in 1995
and took antihypertensive drugs from 2003; T2DM was
diagnosed in 2006, and he was prescribed constant use of
Glymepiride, insulin therapy was administered in February
2022. Worsening of the condition was noted after hypother-
mia in November 2021. The patient repeatedly consulted a
family doctor and received non-specific antibacterial therapy
for left-sided pneumonia treatment. The therapy was not
effective, as negative dynamics were determined on a
control chest X-ray examination dated 03.03.2022 (Fig. 1).

A sputum analysis by using GeneXpertUltra molecular
genetic (MG) method was done due to radiological changes.

Fig. 1. Chest X-ray from 03.03.2022. There are focal and infiltrative
shadows, consolidated in some areas, with destructions from 0.5 up
to 2.0 cm in diameter. The left lung hilum is infiltrated, there are no
changes in the right lung.
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Table 1. Blood tests of the clinical case in dynamics

Blood indicators, units m 07.04.2022 04.05.2022 m 11.07.2022 12.08.2022 08.09.2022

Hb, g/l (RV = 110-160)

Er, x1012/l (RV = 3.9-5.3)
WBC, 109/l (RV = 4-9)
pl, x109/1 (RV = 150-390)
Ef, % (RV = 2-4)

bin, % (RV = 1-4)

sin, % (RV = 52-72)

Lf, % (RV = 19-37)

m, % (RV = 3-10)

ESR, mm/h (RV = 1-10)

325 348 3.26
9.6 9.3 7.9
347 257 226
0 0 1

27 22 19
60 62 66

3 10 7

10 5 7

57 64 43

3.16 35 344 375
77 9.1 73 50
217 301 288 221
0 3 4 3
17 2 5 4
70 76 74 67
18 17 14 23
5 2 3 4
45 16 48 12

RV: reference values; Hb: hemoglobin; Er: erythrocytes; WBC: leukocytes; pl: platelets; Ef: eosinophils; b/n: band neutrophils; s/n: segmented neutrophils; Lf: lymphocytes;
m: monocytes; ESR: erythrocyte sedimentation rate.

Table 2. Biochemical blood analyses of the clinical case in dynamics

Biochemical blood indicators, units m 07.04.2022 10.05.2022 m 11.07.2022 12.08.2022 08.09.2022

Bilirubin, mmol/l (RV = up to 21)

ThT, units (RV = up to 4)

AIAt, mmol/l’h (RV = 0.16-0.44)
AsAt, mmol/l/h (RV = 0.91-1.75)

TP, g/l (RV = 64-85)

Creatinine, umol/l (RV = 62-115)
Urea, mmol/l (RV = 2.5-8.3)
RUN, mmol/l (RV = 12.5-25.0)
a-amylase, g/l x h (RV = 2-4)
Potassium, mmol/l (RV = 2-4)
Sodium, mmol/l (RV = 2-4)
Calcium, mmol/l (RV = 2-4)
Chlorine, mmol/l (RV = 2-4)
Magnesium, mmol/l (RV = 2-4)

1248 9.75
4.09 46 5.1
0.56 0.48 0.35
0.39 0.26 0.27
82.9 69.6 80.4
103.2 73.6 108.5
8.81 84 8.7
41 3.9 4.0
8.47 2.06 1.0
5.21 5.08 5.52
133.1 132.5 130.7
1.58 1.48 1.51
92 96.4 95.0
0.93 1.07 1.02

4.55 47 412 455
0.85 211 1.56 1.55
0.67 1.65 0.86 0.89
68.8 76.4 7.5 725
124.2 146.3 127.6 96.1
8.13 7.22 7.45 8.65
38 3.37 3.4 4.04
2.55 3.49 8.26 2.35
4.03 4.32 5.15 4.0
140.3 139.7 1414 138.7
1.35 141 1.36 1.41
101.9 103.0 104.5 104.2
0.96 0.91 0.89 0.88

RV: reference values; ThT: thymol test; AlAt: alanine aminotransferase; AsAt: aspartate aminotransferase; TP: total protein; RUN: residual urea nitrogen.

Table 3. Urine analyses of the clinical case in dynamics

Urine analysis indicators, units MM 07.04.2022 | 06.05.2022 m 11.07.2022 | 12082022 | 08.09.2022

Protein, g/l
Glucose, %
Ketone bodies

0.33 0.132 0.033 traces traces traces traces traces
15 15 1.0 05 not detected not detected not detected 0.1
not detected not detected not detected not detected not detected not detected not detected not detected
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Mycobacteria tuberculosis (MBT+) resistant to rifampicin
(Rif+) were detected.

Based on such results, the age (71 years) of the patient
and concomitant T2DM, the patient was referred to CNO
ZRPPCTDC ZRC, where an additional examination was
performed.

Sputum analysis: genotypic drug sensitivity test (QDST)
(XpertMBT/XDR) MG-, Cultural test (C) + (BACTEC), phe-
notypic (phDST) (-).

Blood tests of the clinical case in dynamics are demon-
strated in Table 1, biochemical blood analyses — Table 2,
blood glucose - Fig. 2, urine analysis — Table 3.

Blood test for HIV (rapid test): negative.

Blood test for HCV (rapid test): negative.

Electrocardiogram (ECG): voltage is sufficient, sinus
rhythm, heart rate — 90/min, heart electrical axis (HEA) is
not deviated, incomplete blockade of the right branch of the
bundle of His. Signs of left ventricular myocardial hypertro-
phy. Diffuse changes in the myocardium of the ventricles,
QTcF = 404 msec.

Conclusion of an endocrinologist: Type 2 diabetes
mellitus of moderate severity, stage of decompensation.

http://zmj.zsmu.edu.ua

Conclusion of a therapist: Diabetic nephropathy. Arte-
rial hypertension, stage II, degree I. | degree heart failure
(HF), functional class (FC) Il. Anemia of chronic disease,
moderate degree.

Conclusion of an ophthalmologist: Initial cataract, retinal
angiosclerosis OD, 1st degree myopia OS.

A diagnosis was made: Rifampicin-resistant TB
(RR-TB) infiltrative of the left lung. Destruction +, MBT+
microscopy (Acid fast bacilli (AFB)) + MG+ Rif+ gDST (-)
C +phDST (-). Histology (Hist) 0 (Newly diagnosed tubercu-
losis (ndTB)). Cohort 1 (2022). Type 2 diabetes mellitus, mild
severity, stage of decompensation. Diabetic nephropathy.
Arterial hypertension, stage Il, degree I. | degree HF, FC Il
Anemia of chronic disease, mild degree.

From March 11, 2022, the following treatment was
prescribed:

- course of mSTR AMBT according to the scheme:
levofloxacin (Lfx), bedaquiline (Bdg), linezolid (Lzd), clo-
fazimine (Cfz), cycloserine (Cs);

—treatment of T2DM according to the scheme: Glyme-
piride + Humodar C25 100R, in the evening — Humodar
C25 100R;
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Fig. 2. Blood glucose of the clinical case in dynamics, mmol/l.

Fig. 3. Chest X-ray from 10.06.2022: slight resorption of infiltration and foci is determined
over the entire left pulmonary field, cavitation persists. The left lung hilum is infiltrated.
There are no changes in the right lung. The left dome of the diaphragm is deformed due
to pleurodiaphragmatic fusion.

Fig. 4. Chest X-ray from 07.09.2022. The upper lobe of the left lung is reduced in
volume due to pneumofibrosis; partial resorption of foci and infiltration is determined in
the upper lobe and S6, cavity lesions are reduced to 1.0-0.5 cm in diameter. The left
lung hilum is fibrously changed, pulled up. The left dome of the diaphragm is deformed
due to pleuro-diaphragmatic fusion. There are no changes in the right lung. The right
edge of the spine is naked.

Fig. 5. Chest X-ray from 09.12.2022. The left lung is reduced in volume due to fibrous
changes. There are numerous, mostly intense, focal shadows in the left upper lung field.
The costal pleura is thickened up to the 5th rib level. The left lung hilum is deformed.
The left costo-diaphragmatic sinus is obliterated. There are no changes in the right lung.
Mediastinal organs are shifted to the left.

— pathogenetic and symptomatic therapy.

Sputum analysis from 08.04.2022: AFB- C+.

ECG from 11.04.2022: voltage is sufficient, sinus
rhythm, heart rate — 90/min, HEA is not deviated, less
expressed changes in the myocardium, QTcF = 427 msec.

Sputum analysis from 06.05.2022: AFB+ C-.

ECG from 10.05.2022: voltage is sufficient, sinus
rhythm, heart rate — 77/min, HEA is not deviated, less
expressed changes in the myocardium, QTcF = 428 msec.

After 3 months of the complex treatment with mSTR
AMBT (Lfx, Bdq, Lzd, Cfz, Cs), the patient had positive
radiological dynamics (Fig. 3).

ECG from 10.06.2022: voltage is sufficient. Atrial fibril-
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lation, tachysystolic form, heart rate — 138/min, HEA is not
deviated, QTcF = 403 msec.

Sputum analysis from 13.06.2022: AFB+ C-.

Conclusion of the therapist from 13.06.2022: Heart
rhythm disturbance (atrial fibrillation). Anemia of chronic
disease, mild degree. Symptomatic therapy was prescribed.

ECG from 21.06.2022: voltage is sufficient, sinus
rhythm, supraventricular extrasystole, heart rate — 71/min,
HEA is not deviated, QTcF = 435 msec.

Conclusion of a neurologist from 23.06.2022: Diabetic
polyneuropathy of the lower extremities.

Sputum analysis from 11.07.2022: AFB- C (a growth
of other flora).
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ECG from 11.07.2022: voltage is sufficient, sinus
rhythm, heart rate — 69/min, HEA is not deviated, incom-
plete blockade of the right branch of the bundle of His.
QTcF =428 msec.

Abdominal ultrasound (US) examination from
05.08.2022: There are signs of hepatomegaly, diffuse
changes in the liver and pancreas. | degree calicoectasia.
Bilateral renal microlithiasis.

ECG from 10.08.2022: voltage is sufficient, sinus
rhythm, heart rate — 68/min, HEA is not deviated, incom-
plete blockade of the right branch of the bundle of His.
QTcF = 436 msec.

Sputum analysis from 12.08.2022: AFB-.

After 6 months of the complex treatment with mSTR
AMBT (Lfx, Bdq, Lzd, Cfz, Cs), the patient continued to
present positive radiological dynamics (Fig. 4).

ECG from 07.09.2022: voltage is sufficient, sinus
rhythm, heart rate — 64/min, HEA is not deviated, unchanged
ECG pattern. QTcF = 420 msec.

Sputum analysis from 08.09.2022: AFB- C (a growth
of other flora).

Abdominal US from 08.09.2022: There are signs of he-
patomegaly, diffuse changes in the liver, pancreas and renal
parenchyma (diabetic nephropathy). | degree calicoectasia.
Bilateral renal microlithiasis.

Sputum analysis from 12.10.2022: AFB- C-.

Sputum analysis from 14.11.2022: AFB-.

Sputum analysis from 07.12.2022: AFB-.

9 months after completing the mSTR AMBT (Lfx,
Bdq, Lzd, Cfz, Cs) course, the patient had positive X-ray
dynamics with the formation of residual changes after
tuberculosis (Fig. 5).

Thus, the 71-year-old patient suffering from both RR-
TB and decompensated T2DM received 9-month course
of mSTR AMBT (Lfx, Bdq, Lzd, Cfz, Cs) (39 weeks — 273
doses). Alongside that, he also was treated for diabetes
according to the scheme: in the morning — Glymepiri-
de + Humodar C25 100R, in the evening - Humodar C25
100R. Side effects of antimycobacterial drugs were timely
corrected during the treatment (anemia caused by Lzd —
with Heferol; increased AlAt and AsAt caused by Cfz Bdq
Lfx —with Carsil; QTcF interval prolongation and arrhythmia
caused by Cfz Bdq — with Bisoprolol and Triductane). Pre-
vention of diabetic angioneuropathy progression caused
by Lzd Cs was carried out by the following way: Vitaxon
(vitamin B6 100 mg/day) and Dialipon 600 mg/day.

The elderly person with RR-TB and concomitant de-
compensated T2DM was smear-negative after 4 months
as a result of treatment with 9-month mSTR AMBT (Lfx,
Bdq, Lzd, Cfz, Cs). Positive radiological dynamics were
observed during all that time, and residual changes in the
lungs after tuberculosis were diagnosed at the end of the
treatment course.

Discussion

The presented case demonstrates the high safety and
efficacy of all oral mSTR, including Lfx-Bdg-Lzd-Cfz-Cs,
in the elderly person with RR-TB and concomitant decom-
pensated T2DM. These results are in agreement with those
of M. B. Souleymane et al. [13], T. Avaliani et al. [4] and V.
Schwbel et al. [11].
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However, the novelty is that the results of such study
are presented for the first time in the elderly person with
RR-TB and concomitant decompensated T2DM. There is
no information in the literature about possible side effects
of antimycobacterial drugs in such comorbid patients and
methods for their correction. According to our study results,
the patient with RR-TB and concomitant decompensated
T2DM had the following adverse reactions to antimycobac-
terial drugs during treatment: anemia caused by Lzd (cor-
rected with Heferol), increased AlAt and AsAt caused by Cfz
Bdq Lfx — (corrected with hepatoprotectors), QTcF interval
prolongation and arrhythmia caused by Cfz Bdq (corrected
with Bisoprolol and Triductane), diabetic angioneuropathy
progression caused by Lzd and Cs (corrected with vitamin
B6 and Dialipon).

These results complement indications for the use of
mSTR, including Lfx-Bdg-Lzd-Cfz-Cs, in RR-TB patients.

Conclusions

mSTR AMBT (Lfx, Bdg, Lzd, Cfz, Cs) is effective and
safe in elderly patients with RR-TB and concomitant decom-
pensated type 2 diabetes mellitus when adequate treatment
of diabetes and timely correction of antimycobacterial drug
side effects are undertaken.

Prospects for further research is studying the impact
of new AMBT regimens for the treatment of MDR-TB/RR-TB
patients with comorbidities.
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pyna nirMeHTHUX NyprypoBKX AepMaTo3iB BKIOYAE HU3KY LUKIPHUX 3aXBOPHOBAHb, LU0 XapaKTEPU3YHTLC MHOXUHHUMM NeTe-
XianbHUMM KPOBOBUMMBAMM, MYPMypPOtO Ta NiABMLLEHOI0 NirMEHTaLjieto LWKipn (KOpUYHEBA, YepBOHa abo X0BTa NISIMUCTICTb).

XBopoba LLlambepra — Han4acTiLLMin NpeacTaBHUK L€l rpyny 3 [OBPOSIKICHUM, XPOHIYHUM i peLmanBHIUM nepebirom, igionatnyHoro
MOXOMKEHHS. YpaeHHs YacTo 6e3cuMnToMHi abo NoB's3aHi 3 nerkum ceepOiHHAM LLKIpW, 3a3B14al BUHUKAIOTb Ha HIKHIX KiHLBKaX.
[liarHo3 He € AMnNeMoto, OCKINbKM IOro BCTAHOBIIOKT LLMISIXOM KITIHIYHUX OMMSAIB | BUSBMEHHS KIacuyHOi Mopdpororii Bucuny, ane
MiZKPECIOe Ponb LWKMPOKOro Koma creLianicTiB nig vac OLiHIBaHHS Ta NikyBaHHS LbOro NaToforiYHoro CTaHy.

MeTta po6oTu — npoaHaniayBaTu KniHi4HWi BUnagok aebtoty xsopobu Lambepra.

PesynitaTu. BpaxoBytoun CnopaanyHiCTb i pigKicTb 3aXBOPIOBaHHS, HABEAEHO KIiHIYHWUI BUNagok xBopobu Lambepra y Honosika
BiKOM 53 poKW, sIKuiA BUNAZKOBO 3BEPHYBCS A0 Nikaps-nefiatpa, nepebysaioyn Ha NpUInoMi 3 MPUBOLY 3aXBOPIOBAHHS B AUTUHN.
ImoBipHO, NpuyKHa AeBoTY XBOPO6M — KOMNAEKCHWIA TPUrEPHUIA BNNMB (TPUBane 3acTOCYBaHHS AUKIOEHaKY HATPilo, BXMBAHHS
anKorornto HanepeaoaHi).

BucHoBkuM. Onncom Liboro KniHiYHOro BUNazky nparHemMo NpuBepHyTH yBary o xeopobu (nypnypu) Lambepra sik aiarHoCTU4HOTO
Ta TepaneBTUYHOTO BUKIWKY He TinNbku 4151 (haxiBLiB 3 BHYTPILUHLOI MEAVLMHW, NikapiB 3aranbHoi NPaKTUKL — CIMEHOT MeauumHK,
ane it aepmaronoris, nebonoris, remaTonoris.

The debut of Schamberg disease (a clinical case)

S. 0. Matviienko

A group of pigmented purpuric dermatoses includes a list of skin diseases characterized by multiple petechial hemorrhages,
purpura, and increased skin pigmentation (yellow, brown, or red patchy).

Schamberg disease is the most common representative of this group with a benign, chronic and recurrent course of idiopathic
origin. The lesions are often asymptomatic or associated with mild pruritus, usually occurring on the lower extremities. The diag-
nosis is not a dilemma, as itis made based on clinical examinations and identification of the classical rash morphology, but is also
emphasizing the role of a wide range of specialists in the evaluation and treatment of this pathological condition.

The aim of the study. To analyze a clinical case of the debut of Schamberg disease.

Results. Considering the sporadic nature and rarity of the disease, the clinical case of Schamberg disease diagnosed in a 53-year-
old man who visited a pediatrician concerning his child’s illness is presented. The probable cause of the disease debut was a
complex trigger effect (a long-term use of diclofenac sodium, drinking alcohol on the eve).

Conclusions. The reportis aimed at drawing attention to Schamberg disease (Schamberg purpura) as a diagnostic and therapeutic
challenge not only for general practitioners, internal medicine specialists but also for dermatologists, phlebologists, hematologists

in particular.

XBopoba LLlambepra (aHrn. Schamberg disease, progressive
pigmentary dermatosis of Schamberg, Schamberg purpura)
— PiOKiCHE XPOHIYHe 3aXBOPIOBAHHS LLKIPW 3 rPYNU NirMEHT-
HOr0 AepMaTosy (reMocuaeposy LWKipu), Wo nporpecye
[1]. XBopoBy Ha3BaHO Ha 4eCTb aMepuKaHCLKOro AepMa-
ToBeHeporora [hkes ®peHka Lambepra (aHrn. Jay Frank
Schamberg, 1870-1934), akuit nepwmm onucas ii y 1901
poui [2].

MirmeHTHi nypnyposi aepmartoau (MMM, igionatuyHi
nypnypu) MatoTb 5 kniHiyHux Tvnie: nypnypa LLambepra
(nporpecuBHa nirMeHTHa), nyprnypa Maiokki (kinbLeno-
[ibHa TeneaHrioekTatuyHa), nypnypa Nyxepo-bnioma
(nirMeHTHWIA nixeHoigHWIA fepmatuT), nypnypa [ykaca—
KanetaHakica (eksematoigHa, cBepbnsuya), 30MoTUCTHit
nixeH (nypnypo3Hun). Lli BapiaHTu BigpisHAOTLCA NuLLe 3a
nokanbHuMK ocobnmusoctamu [3]. 3a gaHumm L. Sharma
i S. Gupta, vacrota MMM, BKMKOYAKYM CNEKTP CYANHHUX
HosornoriyHnx opm, ctaHoBnTb 0,18 % Bif YCiX LLKIpHUX
3axBOptoBaHb [4].

laionatuyHa nypnypa Lambepra — HainowmpeHiLwii
pisHoeua MM, Lo BUSBNSAIOTL Y NpeacTaBHUKIB YCiX pac,
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BUHMKaE 30e6inbLLOro B YOMOBIKIB CEPEAHBOrO Ta CTapLLIOro
BiKy. CepefHili Bik Mo4aTKy 3aXBOPHOBaHHS CTAHOBUTb
50 pokiB [4], ane cTaH MOXe BUHUKHYTU | B OAUTAYOMY,
nignitkoBomy Bili [5,6]. OcHOBHUMI naTodisionoriyHui
MeXaHi3M — eKCTpaBasaLlist KPOBOHOCHMX CyauH, 0cobnnBo
Kaninspis, Lo AatoTb 3MOry €pUTPOLIMTaM OCidaTH B LUKIPI,
a MoTiM BMBINbHATY 3ani3o 3 reMornobiHy (BigknageHHs
remocuaepuHy B Makpodbarax — cugepobnacrax). Len
30/10TUCTO-KOBTUN aMOPCHUIA NIrMEHT CNPUYUHSIE ipXa-
BWI KOMip, LLIO 3yMOBITIOE NOMapaH4eBuii abo KOpU4YHEBMIA
BiaTiHOK Bucmny [1]. BusiBunu o3Haku, L0 BKasylTb Ha
POk KNITUHHOTO IMYHITETY B NATONOr, 3 NEPUBACKYNAPHUM
T-KNiTUHHUM RiMcpOLMTapHUM iHdbinsTpaToMm [7].
MpyunHa 3ananeHHs kaninapis He BiAOMa, MOXe
6yTv GaratodhakTopHO. [MOTeHLNHI TpuUrepw, Lo MOXYTb
06TAKyBaTH, — rpasiTauiiHa 3anexHicTb [8], BXuBaHHS
ankoronto [9], 3acTocyBaHHs npenaparis (aueTamiHOheH,
acnipvH, aMmnoauniH, xnopgiasenokeug, rinisug, rmidyson,
rigpanasvH, menpobamar, HITpOormiLepuH, NePCaHTH, pe-
3€epniH, TiaMiH, iH'eKLiiHIA MePOKCMNPOreCTEPOHY aLeTar,
micueBuin oTopypaumn i cunpeHadin [10-13], reHeTnyHi
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YMHHWKW (OCKINbKM BUNAAKM CNOCTEPIrakoTh Y YNeHiB CiM'T)
[14], rinepToHiuHa xBOpOGa, LykpoBuii aiaber [1].

3axBoptoBaHHS 3a3Buyait Mae 6e3CUMMTOMHMIA nepedir,
ane iHoai Moxe BUKNMKaTK cBepbiX. Y GaraTbox BUNaaKax
YPaXEHHS 3HWKaKTb CMOHTaHHO [15]. Bucun xapakTtepu-
3YETbCA MHOXVHHUMM NAISIMaMK Pi3HOI (DOPMU Ta PO3MIPY,
4YEPBOHOrO, NOMapaH4eBOro, XOBTYBaTO-KOPUYHEBOIO
KOnbopy 3 APiBHUMK neTexiamn (CXOXi 3a KOMbOPOM i3
KaEeHCbKMM nepLem), sIki MOYMHATBCA 3 FOMINOK i MoCTy-
MOBO MOLUMPIOIOTLCA MO BUCXIZHIN MiHii Ha pewTy Tina.
HaiuacTiwe 3 06ox GOKiB ypaxaloTbCa HKHI KiHLBKM,
CTErHa Ta CigHWUi, pidlle BMCUN BUSBNSAIOTb HA BEPXHIX
KiHLiBkax ab0 BM3HaYaloTb VOr0 reHepaniaoBaHuin xapak-
Tep [7,17]. MocTynoBo enemeHTH BUCUMY €BOITIOLOHYOTb
[0 30M0TUCTO-KOPUYHEBOIO KOMbOPY, KON reMOCUAEPUH
peabcopbyeTbes [16].

[liarHo3 BCTaAHOBMIOWOTb, 'PYHTYOUUCh HA AaHWUX
KMiHIYHOrO OrnsAdy Ta BWSIBMEHHI KnacuyHoi Mopdonorii
ypaxeHb, y pa3i HeobXiAHOCTI 3MiACHIOITH AePMaTOCKONio
[18]. YKoaHi nabopaTopHi BiaX1neHHs! He NOB’A3aHi 3 XBO-
poboto Lambepra, xo4a 3aranbHuii aHasni3 KpoBi Ta Ma3ok
nepudepU4HOT KpOBi HEOOXIiaHI ANt BUKMIOYEHHS iHApeKLii,
TPOMBOLMTONEHIT, @ KoarynsLiAHUA CKPUHIHT | LOCTImKEHHS
peBMaToigHoro aktopa AonoMararTb BUKMOYATY iHLU
MOXIMBI Mpu4MHK nyprypu. bioncis wkipy He 0boB's3Ko-
Ba, A0UiNbHA, TiNbKK SKLLO € CYMHIBM — ANS BUKMKOYEHHS
AndbepeHLianbHmX fiarHo3is.

MeTa po6otu

MpoaHanidyBaTu KniHiYHMIA BMNagok AeblTy xBopobu
LLlambepra.

Marepianu i MeToAH AOCAIAKEHHA

BpaxoBytoun cnopagnyHicTb i pigkicTb 3aXBOPIOBaHHS,
HaBedeHo KIiHivHWA BUNagok xsopobu LLiambepra gobpo-
SKICHOTO XapakTepy.

KAiHiYHMIY BUNapOK

Yonosik Bikom 53 poku, 14.11.2022 p. BnepLue 3BepHYBCS
Ha npuitomi Ao nikaps-negiatpa, KOHCyNbTaHTa kadeapu
B NnikapHi, 3 Np1BOAY 3aXBOPOBaHHS B ANTUHU. Ckapr Ha
MOsIBY BACKMY Ha HIKHIX KiHL{IBKAX, NepioAvyHi ronosHi 6ori,
MOB’AA3aHi 3 NiABULLEHHAM apTepianbHOro TUCKY, 3MIHO
METEOPONOriYHNX YMOB, NCUXOEMOLINHUMM Ta (i3NYHUMK
MepeBaHTaXEHHAMM, NiABULLEHHS cepuebuTTs, 3aamLuky
nig 4Yac NoMipHOro hi3nyHOr0 HaBaHTaXeHHs!, Binb y Ko-
NiHHKX cyrnobax.

XBOpi€ BNPOJOBX TYKHS, KOu €3 BUAUMMX MPUYMH
npoTaroM 3 Ai0 BUHWKNM enemMeHTV BUCHMY Ha roMinkax,
CTerHax, CigHuUsX, nonepeky, nepeanniyysx. Bkasye Ha
BXVBAHHS ankoronto HanepenoaHi. MNigBuLLeHHs TemMnepa-
Typu Tina, cBepOiX i NOpyLUEHHS 3aranbHOro CTaHy XBOpHI
3anepeuye. [lo nikapis He 3BepTaBCs, CaMONiKyBaHHSM He
3aimMaBcs. 3 NpuBOAY 3aXBOPIOBAHHS BrEpLUE 3BEPHYBCS
Ha npwitomi y nikaps-negiatpa (7 goba Bucuny), konv B
[eHb KOHCYnbTaLii HacTano MOripLUeHHs CTaHy — 3HauHe
30inbLUEHHS eNeMeHTIB BUCWMY Ta Nokanisauis ypaXeHHs.

AHamHe3 xuTTA. 3a npodecieto Kyxap. KypiHHs npo-
Tarom 35 pokis. [NepeHeceHi 3axsoptoBaHHs: [P3, rpumn,
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KAIHIYHMM BMNAAOK

kopoHaBipycHa xsopoba (2021 p.). CnapgkoBicTb 06TspkeHa
3a rinepToHIYHOK XBOPODOID, rEMOopariyH1M iHCYrNLTOM 3a
niHieto 6aTbKa.

lnepTtoniuHa xBopoba Il ct. 3 cT. lNnepTeH3nBHe
cepue, pusnk BUCOKMIA. lwemiyHa xBopoba cepus. Ate-
POCKINEPOTUYHWIA Kapaiocknepo3. [iunataLiiHe ypaxeHHs
cepus 3i 3bepexeHoto cuctonoto. CH 1A ct. MetabonivHuii
cuHapom. Oxmpinns |l ct. FinoTupeo3s Ha Tni ayToiMyHHOro
TVPEOIAUTY, BRepLe BUSBNeHuiA. MepBuHHNA ABOBIYHMIA
roHapTpOo3 (3niBa — 2 cTyneHs, cnpasa— 1 ctyneHs). Mepe-
HeceHa 0CTeOXOHApONaTis NiBoro koniHHoro cyrnoba 3 Ae-
¢hekToM MegianbHOro BUPOCTKa NpaBoro cTerHa. CUMHOBIIT
niBoro koriHHoro cyrno6a. [JBo6i4HmMIA KOKCapTPO3 2 CTyMeHs!
3 IMMIZKMEHT-CMHAPOMOM CripaBa, GonbOBUIA CUHAPOM.

linepToHiyHMiA aHamMHe3 — ynpogoex 10 pokis. Cumn-
TOMaTUYHO aHTWrINEePTEH3MBHI NikapCbki 3acobu He 3acTo-
COBYBaB, cuTyaLiiiHo kantonpun. Y 2015 poui nepebysas
Ha nikyBaHHi B LieHTpanbHii kniHivHin nikapHi M. Xapkosa
Ne 5 (HeBpornoriyHe BiOAiNeHHs) 3 NPUBOAY CUHAPOMY
xpe6ToBOi apTepii.

BipycHuit renatuT, TyGepkynb03, YepeBHUI TUd), BEHe-
PUYHi 3aXBOPIOBaHHS 3anepeyye. AneprornoriyHuim aHamHes
6e3 ocobnmsocTen.

3 npuBogy Gonto B KOMiHHWX cyrnobax npoTarom oc-
TaHHiX 6 MicsLiB NpUIMaE Maixe KOXHOI 0Bu HeCTepoiaHi
npoTu3ananbHi 3acobu (avknodeHak HaTpito B Makcumarb-
HWiA 1oboBin fosi 150 mr).

ComaruyHui ctartyc. Temneparypa Tina — 36,8 °C.
3picT — 185 cM, Maca Tina — 152 kr. 3aranbHui cTaH cepea-
HbOI TSHKKOCTI. CBiBOMICTb SicHa. MaLieHT Kyrnbrae Ha npasy
Hory. Ctatypa rinepcteHiyHa. Oxmpinus |1 ct., mopbigHe.
Ha nepepHin i 3aaHiit NoBepxHi roMIroK, CTErOH, CIBHMLAX,
BHYTPILLHI NOBEPXHi NPaBOro nepeannivyys, nonepeky su-
SIBMEHi MHOXMHHI neTexianbHi KoOBOBUIMBK, Myprypa pisHoT
¢hopmu Ta po3mipy YEPBOHOTO, NOAEKYAM KOBTYBaTO-KOpPUY-
HeBoro Konbopy (puc. 1). CBepbexy, cnigis posdicyBaHHs
Hemae. Buaymi crmsosi uncTi, 3BM4atHOro Korbopy, BOMOTi.

[ManbnytoTbCs NepeaHbo- Ta 3aAHBOLLMIAHI NiMgaTUYHI
BY3nm— [0 1 cM, CUMETPUYHI, M'siki, enacTuyHi, 6esbonicHi,
PYXnuBi, WKipa Hag NiMgaT4yHMK By3fiamm He 3MiHeHa.
Cyrno6bu 3Bu4anHoi hopmm, CUMETPUYHI, NALIIEHT BU3HAYAE
6ontovicTb Nig Yac nanbnawii NpaBoro KOMHHOIO cyrnoba,
aKTUBHUX | NACVUBHUX PYXiB.

Y nereHsix aycKynbTaTWBHO [AMXaHHS! XOPCTKE, nato-
noriyHuX amxansHux ceHomeHiB Hemae. YCC — 80 ya./xs,
AT —150/80 MM pT. cT. ToHW cepus pUTMIYHI, FyXi, aKLEHT
Il ToHY Hag aopToto. XKuBiT M'skuiA, 6e3donicHui. Mig vac
nanbnawii BUsBunu 36inbLueHy Ha 3 cM neviHky, cenesiHka
He nanbnyetbest. CumnTom MacTepHaLbKoro HeraTUBHUI
3 060x 60kiB. PisionoriyHi BignpaeneHHst 6e3 naTonoriYHnx
BiXWUIEHD.

Na6opatopHi pocnigxeHHA. KniHiyHui aHanis kpo.i
(15.11.2022): ep. — 5.13 x 10'%/n, Hb — 154 r/n, TpoMG. —
220 x 10%n, konbopoBwii nok. — 0,90, LUOE — 11 mm/rog,
newk. — 9,48 x 10%n, nan. He#Tp. — 2 %, Cerm. HeuTp.
— 54 %, €03. — 2 %, 6a3. — 0 %, nimdp. — 32 %, MOH. —
10 %. PesmatoigHui caktop (15.11.2022) — 4.04 [U/ml.
C-peakTtuBHui 6inok (15.11.2022) — y mexax pedepeHT-
HWX 3HaveHb. Koarynorpama (15.11.2022): akTuBoBaHui
yacTKoBwiA TpoMGiHOBUI Yac — 3,9 ¢, MTI - 120,6 %, MixHa-
poaHe HopmanisoBaHe BigHoweHHs — 0,90, TpombiHoBMI
yac — 19,3 ¢, ibpuHoreH — 2,86 r/n. bioximiyHui aHanis
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kposi (25.07.2022): cevoBa kucnota — 520 mmons/n. MMi-
kosunboBaHuit remorno6iH (10.08.2022) — 6,1 % (<6,0).
AnTuTina go Tuponepokcugasm (10.08.2022) — 583,82
mOgn/mn (£30,0). TupeoTpontuid ropmoH (10.08.2022) —
4,08 mOg/mn (0,4-4,0). Kniniunni aHania cevi (15.11.2022)
— Yy Mexax pehepeHTHNX 3Ha4eHb.

Y3[ cepus (Big 25.08.2022): Y3-03Haku 36inbLLEHHS
MOPOXHWHW NiBOrO LUMyHOYKa Ta Nepeacepas, npasoro
LNyHOYKa Ta nepeacepas; rinepTpodis CTIHOK NMiBoro
LUMYHOYKA; CKOPOTINMBA 3A4aTHICTb Miokapda niBoro Luny-
HOYka — B Mexax Hopmu. Y31 wutonoaibHoi 3anoau (Big
25.08.2022): Y3-03Haku Aucy3HUX 3MiH Y TKAHWHI 3ano3u.

PeHTreHorpadis kynbliosux cyrnobis (22.07.2022)
— PEHTreHonoriYHi 03HaKku ABOBIYHOTO KoKcapTposy 2 CT.,
IMMIDKMEHT-CUHAPOMY crnipasa. PeHTreHorpadist KOMHHUX
cyrnobis (22.07.2022): peHTreHomnoriyHi 03Haku ocTeo-
apTposy NpaBoro KoniHHoro cyrnoba 1 ct., nigoro 2 cr.,
CWHOBIITY 3niBa.

MavjeHTy pekoMeHI0BaHO YHUKATU TPUBAMNOro CTOSH-
HS1, HOCIHHS! TICHOTO B3yTTA. NS MiABULLEHHS KaninspHOi
PE3NCTEHTHOCTI SIK @HTMOKCUOAHTHI 3aX04u NPU3HaYMnMn
pyTo3ug BHYTpiLLHLO (50 Mr ABidi Ha foby) [19], ackop6i-
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Puc. 1.

Yonosik Bikom 53 p.
XBopoba LLlambepra.
A: 7 noba;

B, C: 14 no6a;

D: 28 noba;

E: 34 poba;

F: 43 poba.

HoBy kucnoty (500 Mr ABivi Ha foby). Y 38'a3ky 3 60160BUM
CMHOPOMOM, LLIO NOB'A3aHWI i3 KOKCAPTPO3OM | TOHAPTPO30M
000X KiHLiBOK, NaLliEHT NPOAOBXMB CUMNTOMATHYHE 3acTo-
CyBaHHsi AukrnodeHaky Hatpito B 1o60oBii fo3i 50-150 wmr.

Yepes 1,5 MicsiLs cnocTepirany 3af0BinbHe NOoMinLLeH-
HS1 3aranbHOro CTaHy, Yepes 3 MicsLi — 3Ha4He NoMinLLIEeHHs
noKanbHoro craTycy.

Xo4a 3aXBOPOBAHHS MOXE CMPUYMHATW PELMANBHI
XPOHIYHI ypaxeHHst LKIpK, CTilKi 4O NiKyBaHHS, cTaHaap-
TW30BaHUX METOAIB NikyBaHHS He icHye [20,21].

BucHoBKU

1. OcobnuBiCTb HaBEAEHOTO KMiHIYHOMO BUNaaKy — [0-
GposikicHUA 0eBIoT 3aXBOPHOBAHHS! 3 BIJHOCHO LUBUIKOH
perpecield MHOXWHHUX neTexianbHuX i nypnypoBux ene-
MEHTIB BUCMMNy 6€3 iCTOTHOrO 3aCTOCYBaHHS CUCTEMHUX
nikapcbkux 3acobiB.

2. OnepartuBHe po3ni3HaBaHHs Ta 3aneBHEHHs naLlieH-
TiB LoA0 A0BPOSIKICHOTO XapaKTepy Liboro 3aXBOPHOBaHHS!
Mag€ BupiLLanbHe 3HaYeHHs Ans ePEeKTUBHOCTI NiKyBaHHS
Ta NigTPUMaHHs MOTMBALT.
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3. Onncom LpbOoro KNiHiYHOro BunagKy nparHemo

npvBepHYTU yBary Ao xsopobu (nypnypu) LLambepra sik
[iarHOCTUYHOrO Ta TepaneBTUYHOTO BUKIUKY HEe TinbKu
Ans haxisLiB 3 BHYTPILLHBbOI MEAULIMHW, NiKapiB 3aranbHoi
NPaKTKK — CIMENHOI MeauUMHW, ane 1 AepmaTororis,
¢nebonoris, rematonoris.
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