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Z.Ya. Kotsiubiichuk, A.A. Anfoniv, L.V. Kanovska, O.Ye. Mandryk

Bukovinian State Medical University, Chernivtsi, Ukraine

Correction of endothelial dysfunction
in patients with type 2 diabetes mellitus,
diabetic kidney disease
and non-alcoholic steatohepatitis

Abstract. Background. Non-alcoholic fatty liver disease and chronic kidney disease are public health concerns
worldwide due to their increasing prevalence, adverse prognosis, and health care burden. The purpose of the study
was to determine the probable effect of a combination of metformin, rosuvastatin, essential phospholipids and quer-
cetin on the blood lipids, endothelial function, fibrinolysis system and platelet hemostasis, which are factors for the
progression of nonalcoholic steatohepatitis. Materials and methods. Studies were performed on the dynamics of
treatment in 60 patients with non-alcoholic fatty liver disease, type 2 diabetes mellitus and diabetic kidney disease
(stage I-lll). Depending on the prescribed treatment at random, the examined patients were divided into 2 groups.
Twenty-eight persons of the first group received a low-calorie diet with dietary restrictions, essential phospholipids,
metformin hydrochloride, rosuvastatin. Thirty-two patients from the second group received quercetin in addition to
similar dietary recommendations, essential phospholipids, hypoglycemic and hypolipidemic therapy. The mean age
of patients was 53.80 + 3.52 years. The comparison group consisted of 30 healthy individuals of the corresponding
age. Results. To evaluate the degree of endothelial-protective effect of quercetin on the background of the recom-
mended protocol therapy, markers of endothelial dysfunction, fibrinolysis and platelet hemostasis were studied. NO
content significantly reduced (1.7 times) in patients of group 2 before treatment, increased by 1.5 times (p < 0.05).
This can be explained by the effect of quercetin, as well as the use of metformin, which reduces the degree of
insulin resistance and the level of hyperlipidemia. Conclusions. The effectiveness of a combination therapy for
non-alcoholic steatohepatitis and type 2 diabetes mellitus with diabetic kidney disease using essential phospholi-
pids, statins and metformin with the addition of quercetin is higher than that of traditional therapy, as it significantly
restores the functional state of the endothelium, eliminates the phenomena of hypercoagulation syndrome without
the additional prescription of antiplatelet agents.

Keywords: type 2 diabetes mellitus; diabetic kidney disease; non-alcoholic steatohepatitis; quercetin

Introduction

Non-alcoholic fatty liver disease (NAFLD) has a global
prevalence of 25 % and is a leading cause of cirrhosis and
hepatocellular carcinoma. NAFLD encompasses a disease
continuum from steatosis with or without mild inflammation
(non-alcoholic fatty liver) to non-alcoholic steatohepati-
tis (NASH), which is characterized by necroinflammation
and faster fibrosis progression than non-alcoholic fatty liver.
NAFLD has a bidirectional association with components of
the metabolic syndrome, and type 2 diabetes mellitus (DM)

increases the risk of cirrhosis and related complications [1].
NAFLD is the leading cause of chronic liver disease in the
Western world. The excess mortality in NAFLD patients is
strongly related to extrahepatic comorbidities. Recently, an
association between NAFLD and chronic kidney disease
(CKD) has been reported in various populations [2]. NASH
is the inflammatory subtype of NAFLD and is associated
with disease progression, development of cirrhosis, and need
for liver transplant. Despite its importance, NASH is un-
derrecognized in clinical practice [3, 4]. NASH is a chronic
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and progressive liver disease characterized by hepatocyte
steatosis and inflammation [5, 6]. It has been proven that
the degree of NASH activity increases in proportion to the
degree of obesity.

DM is on the rise worldwide, with a prevalence in adults
in 2017 being 8.8 % of the world population, with the an-
ticipation of a further increase to 9.9 % by 2045. In total
numbers, this reflects a population of 424.9 million people
with diabetes worldwide in 2017, with an estimate of a 48 %
increase to 628.6 million by 2045 [7, 8]. Depending on age,
global diabetes prevalence is about 5, 10, 15 and close to
20 %, respectively, for the age groups 35—39, 45—49, 55—59
and 65—69 years. On a global scale, diabetes hits particularly
middle-aged people between 40 and 59 years, which causes
serious economic and social implications. Furthermore, di-
abetes affects especially low- and middle-income countries,
as 77 % of all people with diabetes worldwide live there. In
addition to overt diabetes, an estimated 352.1 million people
worldwide are at risk of diabetes, i.e. have defined pre-dia-
betes, a figure which is anticipated to rise to 531.6 million
by 2045 [9].

DM is a major public health challenge and diabetic kid-
ney disease (DKD), a broader diagnostic term than diabetic
nephropathy, is the leading cause of chronic kidney disease
and end-stage kidney disease [10]. A better understanding
of the underlying pathophysiological mechanisms of DKD,
and recent clinical trials testing new therapeutic interven-
tions have shown promising results to control this epidemic.
Given the global health burden of DKD, it is extremely im-
portant to prioritize prevention, early recognition, referral,
and aggressive management of DKD in the primary care
setting [11]. DKD is the main cause of mortality in patients
with DM [12], the leading cause of end-stage renal disease
in the world [13], which occurs in patients with DM without
long-term adequate glycemic control.

According to C.B. Marshall, the prevalence of DKD re-
mains stable despite efforts to lower glucose levels and coun-
teract the effects of the renin-angiotensin-aldosterone system
[14]. R.Z. Alicic emphasizes that DKD is the main compli-
cation of type 2 DM, which affects 40 % of patients [11].

The purpose of the study was an elucidation of the possi-
ble influence of a combination of metformin, rosuvastatin,
essential phospholipids and quercetin on the state of the
blood lipid spectrum, the functional state of the endotheli-
um, the fibrinolysis system and the platelet link of hemosta-
sis, which are factors for the progression of NASH and DKD.

Material and methods

Sixty patients with NASH, type 2 DM and DKD (stage
1-1IV) were enrolled in the trial. Among them, there were
48 patients (80.0 %) with mild NASH, 12 (20.0 %) had mo-
derate NASH. Type 2 DM in all patients with NASH was of
moderate severity. Fifteen (25.0 %) patients with type 2 DM
were compensated, 45 (75.0 %) were subcompensated. All
patients with NASH and type 2 DM had DKD: 21 (35.0 %)
had DKD stage I-1II, 20 people were with DKD stage I11
(33.3 %), 19 had DKD stage IV (31.7 %). Fifteen (25.0 %)
people were diagnosed with degree I—II secondary hyperten-
sion of renal origin, 11 (18.3 %) had essential hypertension
stage I—I1, degree I—I1. In addition to type 2 DM and DKD

with hypertension, patients with NASH at the time of in-
clusion in the study did not have any acute or other chronic
general somatic pathology in the phase of exacerbation or
decompensation, pregnancy.

Depending on the prescribed treatment, the participants
were randomly divided into 2 groups. Twenty-eight persons
of the first group received a hypocaloric diet, essential phos-
pholipids (EPL), metformin hydrochloride, rosuvastatin.
The second included 32 patients who received quercetin in
addition to similar dietary recommendations, EPL, hypogly-
cemic and hypolipidemic therapy.

The comparison group consisted of 30 healthy individuals
(HI) of the corresponding age.

The average age of the patients was 53.80 + 3.52 years.
Diagnosis of NASH was made according to the unified
clinical protocol approved by the Order of the Ministry of
Health of Ukraine No. 826 dated November 6, 2014, in
the presence of exclusion criteria for chronic diffuse liver
diseases of viral, autoimmune, medicinal, toxic etiology,
hereditary pathology as causes of the development of cyto-
lysis, cholestasis, mesenchymal inflammation. The results
of ultrasonography on the ultrasound scanner Ultima PA
(Radmyr, Kharkiv, Ukraine) and biochemical steatotest
(SteatoTest, ASH and NASH-Test (BioPredictive, France))
helped determine the degree of liver steatosis and its nature
(alcoholic or non-alcoholic).

Diagnosis of type 2 DM was made in accordance with
the unified clinical protocol approved by the Order of the
Ministry of Health of Ukraine No. 1118 dated December
21, 2012. Diagnosis and treatment of DKD were carried out
according to the recommendations from the clinical guide-
lines of the Institute of Nephrology of the National Academy
of Sciences of Ukraine (2012). Glomerular filtration rate was
evaluated using the calculator of the Institute of Nephrology
of the National Academy of Sciences of Ukraine based on
the three average indicators: creatinine clearance according
to the Cockcroft-Gault formula, MDRD and CKD-EPI.

In the dynamics of treatment, the blood content of total
lipids, total cholesterol (TC), triacylglycerols (TG), low-den-
sity lipoprotein (LDL) and high-density lipoprotein (HDL)
cholesterol was analyzed using diagnostic kits from the Sim-
ko Ltd company (Lviv, Ukraine). Endothelial functions were
investigated non-invasively by determining endothelium-de-
pendent vasodilation (EDDV) of the brachial artery (BA)
using a sample with reactive hyperemia on the Aloka-4000
device (Japan). Measurements were performed three times
according to the standard method of D.S. Celermajer and
co-author in the modification of P.G. Kravchun with co-au-
thors, as well as by the content of stable blood NO metabo-
lites (nitrites, nitrates) using the method of L.C. Green et al.
by enzyme-linked immunosorbent assay, the number of
desquamated (peeled) endothelial cells. The total (TFA),
enzymatic (EFA) and non-enzymatic fibrinolytic activity
(NEFA) of the blood was studied with the help of sets of
reagents from the Simko Ltd company (Lviv, Ukraine) ac-
cording to N. Tits.

The aggregation ability of platelets was studied on a
platelet aggregation analyzer (Tr) AP2110 (Solar, Belarus)
by the turbidimetric method. We determined the degree
of spontaneous (SPA) and induced platelet aggregation
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(IPA) using adenosine diphosphate (ADP) at a concentra-
tion of 1.0 x 10° M, the time of development of complete
aggregation, the rate of platelet aggregation, the number
of platelets, the threshold of sensitivity of platelets to the
inducer and the incidence of disaggregation when exposed
to an aggregation inducer.

The research was carried out in compliance with the
main provisions of the GSR (1996), the Council of Europe
Convention on Human Rights and Biomedicine (dated
April 4, 1997), the WMA Declaration of Helsinki — Ethical
Principles for Medical Research Involving Human Subjects
(1964—2013), the Order of the Ministry of Health of Ukraine
No. 690 dated September 23, 2009, No. 616 dated August 3,
2012.

Before analyzing the statistical hypotheses, the normality
tests for the distribution of values in randomized samples
were performed by determining the coefficients of asym-
metry and kurtosis using the Hahn-Shapiro-Wilk test. The
probability of the difference of the arithmetic mean and
its error between the study groups was determined using a
two-samples unpaired Student’s t-test. The difference was
considered probable at a significance level of p < 0.05. Stu-
dent’s t-test was applied only in case of a normal distribution
under equality of general variances of the compared samples,
which was checked using Fisher’s F-test. In other cases, the
non-parametric Mann-Whitney rank test was used to com-
pare the obtained results. The probability of changes during
treatment in case of a normal distribution in the samples was
determined by the Student’s paired test, in other cases — by
the non-parametric paired Wilcoxon T-test. To identify the
effectiveness of treatment programs, we used the method
of calculating the odds ratio and determining its 95% con-
fidence interval with the Past3 software. Statistical analysis
of the obtained results was carried out using software packa-
ges Statistica for Windows version 8.0 (StatSoft Inc., USA),
Microsoft Excel 2007 (Microsoft, USA).

Results

Analysis of indicators reflecting the dynamics of NASH
biochemical syndromes and lipidograms demonstrated a
higher effectiveness of the additional prescription of quer-
cetin to traditional therapy in patients with type 2 DM and

DKD. Thus, the increased blood content of total bilirubin in
both groups before treatment (by 1.8 times, p < 0.05) signifi-
cantly decreased in the second group by 1.4 times (p < 0.05)
due to it as of the unconjugated fraction, which decreased by
1.4 times with the normalization of the indicator, and of the
conjugated fraction by 1.4 times (p < 0.05) (Table 1).

In group 1, the total bilirubin content decreased by 1.2
times (p < 0.05) due to a decrease in the unconjugated frac-
tion by 1.2 times (p < 0.05), direct bilirubin only tended to
decrease (p > 0.05). Under the influence of treatment, the
activity of alanine aminotransferase (ALT) in patients of both
groups increased before treatment by 3.6 times (p < 0.05)
decreased by 1.3 and 1.7 times (p < 0.05), respectively, with
a significant difference between the indicators after treatment
in groups (p < 0.05).

We found a significant effect of therapy with the addi-
tion of quercetin on markers of cholestasis: in particular,
the activity of ALT increased by 1.9 times before treatment
(p <0.05) and gamma-glutamyl transferase (yGT) increased
by 1.4 times before treatment (p < 0.05), decreased only in
group 2 by 1.2 times (p < 0.05) without normalization of
indicators. And in patients of group 1, indicators of activity
of ALT and yGT even tended to increase.

Analysis of the effect of a combination therapy on the
content of total blood lipids, which increased by 1.5 times
before treatment (p < 0.05), show its decrease by 1.4 times
(p <0.05) in patients of group 2 and by 1.2 times (p < 0.05) in
group 1, with the presence of significant difference between
the indicators after treatment (p < 0.05). The blood total cho-
lesterol increased by 1.7 times before treatment (p < 0.05),
after treatment decreased by 27.6 % (p < 0.05) in the second
group, and in the first group by 10.5 % (p < 0.05), with the
presence of significant intergroup difference (p < 0.05). The
blood content of TG, which exceeded the reference values
by 1.9 times before treatment, after treatment decreased by
43.6 % in group 2 with normalization of the indicator against
a drop of 11.3 % in group 1 (p < 0.05). The authors also
noted a positive effect of quercetin in relation to the blood
content of LDL cholesterol increased by 1.8 times (p < 0.05)
before treatment: a decrease after treatment was 1.7 times
(p < 0.05) in the second group and 1.3 times (p < 0.05) in
group 1 (Table 1).

Table 1. Markers of liver damage and blood lipids in a combined course of non-alcoholic steatohepatitis
and DKD in patients with type 2 diabetes before and after treatment (M = m)

. Group 1, n =28 Group 2, n = 32
Indicators HIl, n =30
Before After Before After
Total bilirubin, pmol/I 19.12 +1.27 34.25 +1.21* 29.03 = 1.19*** 34.30 = 1.27* 22.11 + 1.24**"
ALT, mmol/l 0.42 + 0.05 1.51 £0.16* 1.13 £ 0.08*** 1.52 £0.17* 0.89 + 0.06*™***
yGT, mmol/h « | 5.06 +0.17 7.22 £ 0.14* 7.63 +0.15* 7.25+0.16* 6.08 £ 0.13***#
Total lipids, mmol/l 5.87 + 0.11 8.85 + 0.43* 7.43 + 0.25*** 8.86 + 0.22* 6.35 + 0.14***#
TC, mmol/l 4.38 £0.10 7.26 £ 0.21* 6.50 = 0.10*** 7.28 £0.16* 5.27 £ 0.13****
TG, mmol/l 1.47 £ 0.03 2.75 £ 0.07* 2.44 + 0.05*** 2.73 £ 0.06* 1.54 + 0.03***
HDL, mmol/l 1.29 £ 0.04 0.92 + 0.03* 0.98 + 0.02* 0.92 + 0.02* 1.283 £ 0.01***
LDL, mmol/l 2.43 £0.02 4.42 + 0.33* 3.53 £ 0.21*** 4.41 £ 0.34* 2.59 + 0.19***

Notes (here and in Table 2): the difference is probable in comparison: * — with HI (p < 0.05); ** — with the indicator

before treatment (p < 0.05); * — with control group after treatment (p < 0.05).
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A combination therapy with the inclusion of quercetin con-
tributed to a significant increase in the blood level of HDL (by
1.3 times; p < 0.05) with the normalization of the indicator
after the treatment, while traditional therapy in this cohort did
not result in any probable changes (Table 1). Quercetin in com-
bination with rosuvastatin, metformin and EPL, each of which
has hypolipidemic properties, potentiates their effect and, by
the totality of the impact, maximally reduces serum content
of total lipids, cholesterol, TG, LDL cholesterol, restores the
HDL pool and exceeds intensity of influence of a traditional
combination of hypolipidemic agents without quercetin.

To evaluate the degree of endothelium-protective effect
of quercetin against the background of therapy recommen-
ded by the protocol, markers of endothelial dysfunction,
fibrinolysis and indicators of platelet hemostasis were deter-
mined (Table 2). Thus, significantly reduced (by 1.7 times)
NO content in patients of the first group before treatment
increased not significantly, and in the second group — by
1.5 times (p < 0.05), which can be explained by the effect
of quercetin as an endothelioprotector, as well as the use of
metformin, which reduces the degree of insulin resistance.

EDDV BA significantly reduced in patients of both
groups before treatment (by 1.7 times), after treatment in-
creased by 1.8 times (p < 0.05) only in group 2 and reached
normative values, which is evidence of restoration of vascular
tone (Table 2). Before treatment, the number of circulating
endothelial cells (CEC) in patients of both groups exceeded
the standard indicators by 1.9 times (p < 0.05). At the same
time, the amount of CEC decreased probably in response to
the treatment: in group 1 — by 14.4 %, group 2 — by 38.2 %
(p < 0.05), with the presence of a probable intergroup dif-
ference (p < 0.05) and actual normalization in patients of
group 2 (Table 2). The obtained results indicate that both
statins, EPL, and quercetin have a significant endotheli-
um-protective effect, however, the effect of quercetin is deci-
sive, and it is achieved during a relatively short period of use.

Discussion

Chronic kidney disease secondary to DM has become the
main cause of end-stage renal disease in Ukraine [15]. It has
been reported that 20—40 % of patients with DM will even-

tually develop kidney damage [16, 17]. NAFLD is a chronic
metabolic disease closely related to insulin resistance and one
of the causes of CKD [18]. Furthermore, NAFLD is associa-
ted with an increased risk of type 2 DM [19] and increased
prevalence and morbidity of chronic kidney disease [20].

The relationship between NAFLD and CKD is bidirec-
tional in patients with type 2 DM [21]. The same pathogenic
mechanisms between chronic kidney disease and NAFLD
were revealed, such as excessive oxidative stress, out-of-con-
trol renin-angiotensin-aldosterone system, and changes in
intestinal flora [22].

The endothelium-protective mechanism of statins is a
proven pleiotropic effect for representatives of the entire
group, as well as the stimulating effect of statins on fibri-
nolysis. However, a comparative study on the impact of a
combination therapy on fibrinolytic activity shows significant
advantages of the addition of quercetin over traditional thera-
py as a whole (Table 2). TFA, which was significantly inhibi-
ted before treatment (by 1.2 times) in patients of the second
group, increased by 1.2 times after treatment (p < 0.05),
while in the control group has not changed. EFA decreased
before treatment by 1.9 times, after treatment increased by
1.7 times (p < 0.05) against 1.2 times (p < 0.05) in the con-
trols. NEFA compensatory activated before treatment (by
1.5 times), after treatment in the second group probably de-
creased by 1.3 times (p < 0.05), which had a positive overall
effect regarding the optimization of blood flow in patients
with NASH on the background of type 2 DM and DKD
(Table 2).

We also found a positive pleiotropic effect of quercetin
on indicators of platelet hemostasis, which is associated with
the functional state of the endothelium. The degree of SPA,
which was significantly increased (by 3.1 times) before treat-
ment, decreased after treatment by 10.6 and 45.1 % (p< 0.05)
in groups 1 and 2, respectively, which indicates a powerful
anti-aggregation effect of quercetin. The degree of ADP-
IPA in the examined patients was increased by 2.6 times
(p < 0.05) before treatment. When platelet aggregation was
induced after treatment in both groups, indicators decreased
by 1.3 and 1.9 times (p < 0.05), respectively. Platelet aggre-
gation rate decreased only in group 2 by 2.2 times (p< 0.05),

Table 2. Indicators of the functional state of the endothelium, fibrinolysis, and platelet hemostasis
in patients with a combined course of non-alcoholic steatohepatitis and type 2 diabetes mellitus
with DKD in the dynamics of treatment (M = m)

X Group 1, n =28 Group 2, n = 32
Indicators HI, n = 30
Before After Before After
Blood NO, pmol/I 21.29 +1.25 12.63 + 1.45* 13.47 £ 1.21* 12.62 + 1.64* 18.38 £ 1.13***
EDDV BA, % 14.15 +1.03 8.34 + 1.32* 10.12 £ 1.15* 8.36 + 1.31* 15.08 £ 0.74***
CEC, x 10 3.03 £0.17 5.71 £ 0.14* 4.89 x 0.12*** 5.70 £ 0.13* 3.52 £ 0.10**"*
TFA, E440/ml/h 1.68 + 0.03 1.35 +0.03* 1.42 + 0.02* 1.36 + 0.03* 1.63 £ 0.01***
NEFA, E440/ml/h 0.48 + 0.02 0.72 £ 0.03* 0.67 £ 0.02* 0.74 £ 0.02* 0.56 + 0.01****
EFA, E440/mi/h 1.20 £ 0.02 0.63 + 0.02* 0.75 + 0.02*** 0.62 + 0.02* 1.07 £ 0.01*/**#
SPA, % 2.10+0.13 6.52 £ 0.15 5.81 £ 0.13*** 6.51 £ 0.17* 3.57 £ 0.12***#
IPA, % 21.32+1.13 5451 +2.72* 43.27 + 2.41*™** 5457 +2.75* | 29.18 + 2.15****
AR, %/min 25.47 +1.34 61.27 £ 2.23* 56.53 = 2.15* 61.28 = 2.21* 28.39 £ 2. 11**#
AT, s 135.00 + 6.50 58.63 + 5.84* 71.92 + 4.83** 58.30 = 5.88* [119.67 = 3.37***"*
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and aggregation time increased by 1.2 and 2.1 times, respec-
tively (p < 0.05). The obtained data indicate that the effect
of quercetin on the aggregation ability of platelets probably
exceeds that of a combination therapy without direct anti-
platelet agents, which ensures optimal blood flow and blood
supply to both the liver and kidneys.

Conclusions

A combination therapy for non-alcoholic steatohepatitis
and type 2 DM with diabetic kidney disease using essen-
tial phospholipids, statins and metformin with the addition
of quercetin is more effective than traditional treatment. It
contributes to a significant reduction in markers of NASH
exacerbation (cytolysis, cholestasis), optimization of blood
lipids with a decrease in the content of low-density lipo-
protein cholesterol, total cholesterol and triacylglycerols, a
probable increase in the level of high-density lipoproteins,
restores the functional state of the endothelium (contributes
to a decrease in the number of desquamated endothelial
cells, an increase in the endothelium-dependent vasodilation
in the brachial artery, the content of nitrogen monoxide in
the blood), eliminates the phenomena of hypercoagulation
syndrome without additional prescription of antiaggregants
as a result of stimulation of total and enzymatic fibrinolytic
activity of the blood, inhibition of spontaneous and induced
aggregation of platelets.
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Kouobinyyk 3.51., AHTOHIB A.A., KaHoscbka A.B., MaHapwvik O.€.

BYKOBUHCHKN ASOXKABHU MEANYHUU YHIBEDCUTET, M. YepHiBLi, YkpaiHa

Kopekuis eHAOTeAIaAbHOT AUCHYHKLIT B NALLIEHTIB i3 LYKPOBUM Aic6eTom 2-ro tuny,
AI0BETUYHOIO XBOPOBOIO HUPOK TA HEAAKOTOABHUM CTEATOrenaTuToM

Pe3iome. Akmyaavnicms. HeankorosbHa XupoBa XBOpo0Oa redit-
KM 1 XpOHiuHa XBOpoOa HUPOK HaJIexKaTh A0 MOLIUPEHUX MaTO-
JIOTIYHUX CTaHiB, MalOTh HECITPUSITIIMBUI TIPOTHO3 i CTBOPIOIOTH
TSITap U CUCTEMU OXOPOHU 310pOB’si. Mema docaidicenHsi: B -
3HAYUTH BILIMB KOMILIEKCHOTO JIIKyBaHHSI METOPMiHOM, PO3y-
BaCTaTMHOM, eCeHUiaIbHUMM (ocdoinizaMmy Ta KBEpLETUHOM
Ha CTaH JIiITIHOTO CTIIeKTpa KPOoBi, (GDYHKIIiI0 €HIOTEeil0, CUCTEMY
GiOprHOIII3Y Ta TPOMOOIIUTAPHUI TeMOCTa3, SIKi € hakTopaMu
MpOrpecyBaHHsl HEATKOTOJbHOTO CTEATOreNaTUTy i XpOHIUHOT
XBOpoOU HUPOK. Mamepiaau ma memodu. BuBueHO TMHAMIiKy
JikyBaHHs B 60 0ci0 i3 HeaJIKOroJIbHUM CT€aTOrernaTuToM, Iy-
KPOBUM AiaGeToM 2-TO TUIY Ta AiaOeTUYHOIO XBOPOOOI0 HUPOK
[—III cTaniii. 3anexHo Bia MpU3HAYEHOTO JIIKyBaHHS 32 BUMAI -
KOBOIO 03HAKOIO OOCTEXXEHMX MaLiEHTIB OyJIO PO3MOAiIEeHO Ha
nBi rpynu. [Nepiua rpyna (n = 28) oTprMyBajia HU3bKOKAJIOPiHY
TETY, eceHLianbHi pocdominian, MeTdOopMiHy TiIpoXJIOpUI, po-
3yBacTtatuH. [1amienTu aApyroi rpynu (n = 32), oKpiM aHAJIOTTYHUX
NIETMYHUX PEKOMEHallill, eceHUialbHUX ocdoimiaiB, rimorti-
KeMIiYHOI Ta TiloJIiIiaeMiuHo1 Teparlii, 101aTKOBO OTPUMYBaJIU
kBepueTrH. CepemHiii Bik XBopux gopiBHIOBaB 53,80 * 3,52 poky.

Ipyny nopiBHsiHHS cTaHOBWIX 30 310pOBUX OCi0 BiAmoBimHOTrO
BiKY. Pe3yavmamu. J17151 iepeBipKu CTYIEHSI €HI0Te1i0NPOTEKTOP-
HOI J1ii KBepUETUHY Ha TJIi Teparii BU3HayYaIu Mapkepu eHa0Te-
JianbHOI nucdyHKIIii, GiOpUHOIIZY Ta TPOMOOLIMTAPHOTO TEMO-
cTasy. Y mauieHTiB Ipyroi rpymnu BiporigHo, B 1,5 paza (p < 0,05),
301JIBILIMBCS PiBEHb OKCUY a30TY, 1110 MOXKHA MOSICHUTHU BILIMBOM
KBEPLETUHY SIK €HAO0TEiONPOTEKTOPA, a TAKOX 3aCTOCYBAHHSIM
MeTDOPMiHY, IO 3HUKYE IHCYITIHOPE3UCTEHTHICTh, CIIPUSIE
3MEHILIEHHIO PiBHS TillepimigeMii Ta HMOBIpHOCTI BilKJaaeHHs
npoateporeHHux dpakuiii cyoeHnoresito. Bucnosku. EpexTun-
HicTb KOMOIHOBaHOI Teparlii HeaJKoroJbHOTO CTeaTOTenaTury,
LIYKPOBOTO NiabeTy 2-ro TUITY Ta AiaOETUYHOTO YpaXkeHHS HU-
POK 3 BUKOPUCTAHHSIM eceHILialbHuX (hochoiniaiB, cTaTUHIB
Ta MeT(hOPMiHY i3 TOoJaBaHHSIM KBEPLETUHY € BUILIOIO 3a TaKy
TpaauLiifHOI Teparrii, OCKiJIbKM 3HaYHO 3MEHIITY€E PiBEeHb MapKe-
PpiB 3arOCTPEHHS, BiTHOBIIIOE (DYHKIIOHAILHUI CTaH €HIOTEJIIIO,
YCYBA€ sIBUIIIA TMEePKOAry/siliiiHOro CHHIPOMY 6e3 101aTKOBOTO
MpU3HAYEHHST aHTUATPETAHTIB.

Kimio4oBi ciioBa: mykposuii tiaGer 2-1o TuIly; AiaGeTHYHa XBOpoGa
HMPOK; HEAJIKOTOJIbHUI CTeaTOrenaTuT; KBepLeTHH
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Radioiodine ablation after thyroidectomy
could be safely abandoned or postponed
in selected stage | papillary thyroid
carcinoma patients of low-risk group:
an observational prospective study

Abstract. Background. The European Thyroid Association consensus for the management of differentiated thyroid
cancer (2006) suggested to avoid radioactive iodine (RAI) after thyroidectomy in patients with unifocal microcarci-
noma (< 1 cm) with no extension beyond the thyroid capsule and without lymph node metastases. As the new data
was collected and the risk stratification was revised, in 2022 the same recommendation was expanded to the pa-
tients with microcarcinoma and central neck lymph node involvement. The American Thyroid Association guidelines
(2015) advocated no RAI ablation after hemi- or total thyroidectomy for thyroid cancer less than 1 cm with 5 and less
micrometastases up to 2 mm in central neck lymph nodes as this strategy has no negative impact on the disease
prognosis. In low-risk patients, no sufficient evidence of the obligatory postsurgical radioiodine ablation has been yet
demonstrated. The aim of our study was to reveal whether RAI after thyroidectomy can be abandoned or postponed
until the disease progression is confirmed in low-risk patients. Materials and methods. Two groups of patients
(30 per group, 60 in total) with papillary microcarcinoma T1N1a (5 and less level VI micrometastases up to 2 mm)
were observed during a 5-year follow-up. In the first group, patients received 100 mCi (3.75 GBq) I'* shortly after
total thyroidectomy while in the second group, postponed RAI was applied when progression signs were observed
(elevated serum thyroglobulin level and US/CT suspected findings) after thyroid surgery. Results. After 5 years, no
significant difference between groups was observed regarding post-RAl local recurrences (one in the first group and
two in the second group) and/or distant metastases (t-test, p = 0.58). All cases of neck recurrences were treated
with subsequent surgical excision, with no new data of progression within the specified follow-up. Conclusions. RAl
adjuvant therapy for papillary thyroid carcinoma T1N1a may not be necessary for patients with small number of level
VI micrometastases. Local and distant metastases revealed during the careful follow-up by thyroglobulin level eleva-
tion and when using visualization techniques can be effectively treated with postponed RAl therapy and/or surgery.
Keywords: papillary thyroid carcinoma; low risk; thyroidectomy; postponed radioiodine ablation

Introduction

The European Thyroid Association (ETA) consensus for
the management of differentiated thyroid cancer (2006) sug-
gested to avoid radioactive iodine (RAI) after thyroidectomy
in patients with unifocal microcarcinoma (< 1 cm) with no
extension beyond the thyroid capsule and without lymph
node metastases [1]. As the new data was collected and the
risk stratification was revised, in 2022 the same recommen-
dation was expanded to the patients with microcarcinoma

and central neck lymph node involvement. The American
Thyroid Association (ATA) guidelines in 2015 advocated no
RALI ablation after hemi- or total thyroidectomy for thyroid
cancer less than 1 cm with 5 and less micrometastases up to
2 mm in central neck lymph nodes as this strategy has no
negative impact on the disease prognosis [2, 3].

Papillary thyroid carcinoma (PTC) is one of the most
prognostically beneficial thyroid malignancies [4, 5]. It is
known that low-risk stage I PTC carries minimal risks of either
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local recurrence (2—3 %) or cancer-related death (less than
1 %). However, concurrent negative prognostic factors might
have a significant influence on oncological outcomes [6].

Curative surgery remains standard of care, but adjuvant
treatment approaches, such as RAI ablation, are controversial.
In advanced or high-risk cases of PTC, RAI may improve the
progression-free survival [7]. However, it is yet controversial if
an adjuvant RAI can improve oncological outcomes for low-risk
tumors [8]. Besides questionable survival benefits, RAI can cause
short- or long-term adverse events, such as gonadal dysfunction
and secondary malignancy development, though the evidence
level of these effects is low [9]. It seems to us an important issue
to define proper patient subgroups with low-risk PTC who could
have no potential treatment benefit from RAI and for whom this
method may not be applied or may be postponed.

According to the 2022 ETA guidelines, RAI treatment is
not indicated in differentiated thyroid cancer < 1 cm (uni- or
multifocal) [2]. ATA defines the low-risk category of patients
wider and here the following tumor pathology features are
regarded: intrathyroidal PTC without vascular invasion, with
or without small volume lymph node metastases (clinical
NO or < 5 pathologic Nla, all < 0.2 cm in largest dimen-
sion); intrathyroidal encapsulated follicular variant of PTC
or intrathyroidal well-differentiated follicular carcinoma with
capsular or minor vascular invasion (< 4 vessels involved); in-
trathyroidal papillary microcarcinomas that are either BRAF
WT or BRAF mutated [10]. Thus, the benefit of postopera-
tive I'*! therapy remains a matter of intensive scientific debate
and no definitive consensus has been reached on this point.

The aim of our study was to reveal whether RAI after thy-
roidectomy can be abandoned or postponed until the disease
progression is confirmed in low-risk patients.

Materials and methods

A prospective observational study on the safety of delayed
post-thyroidectomy RAI was conducted. An informed con-
sent form was signed by the patients.

From January 2018 to January 2023, 60 patients (18
males, 42 females; mean age 46.2 £ 10.2 years, range 20—78
years) were enrolled. All of them had PTC stage classified
as T1N1a (5 and less central neck micrometastases up to
2 mm). The follow-up period was 5 years. In the first group
(n=30), all patients received 100 mCi (3.75 GBq) 1"*' shortly
after total thyroidectomy (up to 4—5 weeks). Seven patients
in the second group (n = 30) were treated with RAI in case
of disease progression signs such as gradual thyroglobulin
(TG) level elevation of more than 1 mg/ml and US/CT/
scintigraphy evidence of a new lesion after thyroid surgery.

Continuous variables were reported as means = SD, cate-
gorical variables were reported as frequencies or percentages.

The data were compared using the Fisher exact test and
the Wilcoxon rank test. P < 0.05 was considered as a signifi-
cant difference. The chi-square test was applied to compare
the categorical, non-numerical parameters (gender, recur-
rence). The continuous numerical data (age, TG values) with
normally distributed continuous parameters were compared
with the paired t-test.

Results

With regard to the baseline characteristics of patients and
tumor pathology features, no statistically significant difference
was observed in the groups, as shown by the p-value (Table 1).
None of the patients enrolled has developed any relevant sur-
gical complications that could impinge the further treatment
strategy. All patients in the RAI group received the above-men-
tioned adjuvant treatment within 4—5 weeks after thyroidecto-
my under hypothyroidism induced by thyroxine withdrawal.

The patients in the group I were substituted with levothy-
roxine in a dosage calculated according to a formula 1.7—
1.8 x weight (kg) starting from the first postoperative day.
RAI was administered to 7 patients of the group II when
laboratory and radiological disease progression signs were di-
agnosed (gradually increased serum unstimulated TG during
6—12 months and rising above 1 ng/ml; appearance of new
suspected neck lymph nodes with positive TG washout after
fine-needle aspiration).

The treatment outcomes at the 5-year follow-up are pre-
sented in Table 2. No case of local recurrence in the thyroid
bed (growth of residual or recurrent malignant tissue after
surgery) was detected. As for the regional lymph node recur-
rence endpoint, no difference was found between the groups
(2/30 patients in group I and 3/30 patients in group I had
neck lymph node involvement within one year after surgery;
p = 0.521). In all cases, the affected lymph nodes were sub-
sequently successfully excised.

Neck lymph node recurrences correlated with growing
serum TG level in all patients. In 3 cases of TG increase to
1.1—1.7 mg/ml among patients of group II, no abnormal RAI
uptake has been detected after adjuvant 1*' therapy. Among
other 4 cases, neck lymph nodes metastases were detected
in 3 participants and one patient had solitary pulmonary
metastasis without neck lymph node involvement.

By comparing the distance metastases rate, no statistical
difference was found between groups as well. In one patient
(29-year-old man) in surgery-only group, a solitary lung me-
tastasis was revealed in scintigraphy at 15 months follow-up

Table 1. Baseline characteristics of patients and tumor pathology features

Parameters Primary postsugery RAI group RAI-postponed group p
Tumor size, mm 9.4+35 8.1+42 0.2
Number of lymph node metastases 32+1.2 38+19 0.15
Age, years (range) 46.7 =+ 11.4 (20-78) 43.2 + 9.7 (22-71) 0.2
Female-to-male ratio 22:8 20:10 0.58
Pretreatment TG-Ab, iU/ml 13.6 +8.2 17.3+9.2 0.105
Pretreatment TG, ng/ml 29.8 +12.2 226 +9.5 0.33

Note: p < 0.05 shows the absence of any statistical difference when the two groups’ parameters are compared.
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Table 2. The treatment outcomes at the 5-year follow-up

Outcomes Primary postsugery RAI group RAI-postponed group p
TG 1 month after surgery, ng/ml 0.62 +0.12 0.71 £0.53 0.37
TG 6 months after surgery, ng/ml 0.79 £ 0.24 0.84 +0.11 0.113
TG 5 years after surgery, ng/mi 0.64 +0.29 0.75+0.23 0.109
Local recurrence 0/30 0/30 -
Regional metastases 2/30 3/30 0.65
Distant metastases 0/30 1/30 (lung) 0.32

(TG started to rise gradually from 0.32 to 3.4 mg/ml from
month 6 to month 15). Therapeutic dose of I"*! (3.75 GBq) was
administered 4 weeks after thyroxine withdrawal. Excellent re-
sponse to RAI treatment has been achieved: at the control scin-
tigraphy and CT after 11 months, no RAI uptake and structural
abnormality were detected. Serum unstimulated TG dropped
down to 0.1 mg/ml six months after RAI adjuvant therapy. No
significant negative impact on the quality of life or survival was
detected in the patient diagnosed with metastatic disease.

Discussion

Despite the possible benefits of postoperative RAI, this
treatment modality is associated with body radiation expo-
sure; therefore, its administration should be justified in terms
of oncological outcomes (overall survival or disease-free
survival and quality of life). Accurate risk stratification for
patients with differentiated thyroid cancer is pivotal while
choosing the best treatment strategy [11].

RALI is widely administered as an adjuvant therapy for
PTC recurrence [12, 13]. There is no conclusive data whether
or not first RAI administration for PTC recurrence is less ef-
fective compared to those who already received adjuvant RAI
treatment for primary tumor [14]. If second adjuvant RAI
would be required after previous failure of adjuvant treatment,
overall dosage escalation would be required. That might in-
crease the risk of short- and long-term adverse events.

That is why routine adjuvant RAI might be considered as
overtreatment regarding its miserable impact on long-term
outcomes. On the other hand, overall dosage of adjuvant RAI
shows no increased risk for radiation therapy adverse events
or secondary malignancy development in elderly people.
However, among people younger than 45 years, RAI ad-
ministration was associated with 23% increased risk of solid
cancer and 92% increased risk of leukemia relative to those
who did not receive such a therapy [15].

J. Ahn et al. [16] has demonstrated that timing of the first
RAI had no clinical impact in patients with low-risk PTC.
The authors concluded that the clinical decision for RAI
might be determined > 3 months after total thyroidectomy
considering other prognostic factors.

Our study data show that the first RAI can be consi-
dered upon the diagnosis of disease progression. This ap-
proach might be safe for low-risk differentiated thyroid
cancer patients in terms of oncological results. In one case
in the group, where no scheduled RAI was administered
after surgery, a distant metastasis in lung was detected after
24 months; however, it had no impact on patient’s quality
of life or further disease progression. Given that our study
was observational, it has certain limitations and further ran-

domized studies could provide more evidence on the dis-
cussed topic. Moreover, the new evolving data demonstrate
that susceptibility and related benefits of adjuvant RAI after
thyroidectomy in thyroid cancer may be linked to certain
genetic tumor profile (BRAF, RAS and TERT mutation
status). Considering this fact, the histological features may
no longer play the sole role in decision making regarding the
mentioned treatment option [17, 18].

Conclusions

While RAI benefits in low-risk patients with differentia-
ted thyroid cancer have not been indisputably demonstrated
and potential long-term adverse effects cannot be excluded,
it seems reasonable to avoid standard RAI administration
after thyroidectomy and restrict its application to chosen
cases, where the evidence of disease progression is defined.
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YepeHbiko C.M.", Traronesa A.1O.", Maxmyaos A.E.?

" Mi>xHapoaHW meanyHu LieHTp «CitiDoctor», m. Kui, YkpaiHa

2 HauioHaAbHWM iHCTUTYT paky MO3 YkpaiHm, m. Kuis, YkpaiHa

Bia pOAIOMOAHOT ABASLIT NICAS TUPEOTAEKTOMIT MOXHO 6e3Me4YHO BiAMOBUTUCS Q60 BIAKAACTH Ti
B OKPEeMMUX MALEHTIB rpynu HU3bKOro PU3UKY i3 NANIAIPHUM PAKOM LLUTOMNOAIGHOT 3aA03U | CTaAI:
o6cepaauiiHe NPOCNeKTUBHE AOCAIAXKEHHS

Pe3tome. Axmyaavnicms. 3rinHo 3 KoHCeHCYcOM €BpONECHKOL
TUPEOITHOT acolliallii 111010 JiKyBaHHs JudepeHLiliioBaHOI Kap-
HuHOMU 1uTomnonioHoi 3amo3u (113) 2006 p., Oysio 3ampoIroHo-
BaHO YHMKATHU 3aCTOCYBaHHS painioakTuBHoro iony (RAI) micas
TUPEOIAEeKTOMIi B MALli€EHTIB 3 YHi(hOKaTbHOIO MiKpOKapPLIMHOMOIO
(< 1 cm) 6e3 mommMpeHHs 3a Mexi Karicyiu 113 ta 6e3 MmeTacrasiB y
niMbatryHi By3au. OCKiTbKY OTpMMAaHO HOBI IaHi Ta TIEPETISIHYTO
crpaTudikaiito pusuky, y 2022 potii 1110 X peKOMeHIalliio 0yi1o
PO3IIMPEHO 151 TALIEHTIB i3 MiKpPOKapPIIMHOMOIO Ta YpaXKEHHSIM
LEHTPaTbHUX JTIM(OBY3IIiB Ui, Y peKOMEeHIAIisIX AMEpUKaHCHKOL
TUpeoinHoi acowianii (2015) ykazaHO Ha MOXJIMBICTb BiICYTHOCTi
abmauii RAI micig remi- abo TOTaJIbHOI TUPEOIAEKTOMII TPU paKy
1113 po3mipom 1o 1 cMm i3 5 i MeHIIIe MiKkpoMeTacTazamu (10 2 MM)
y LEHTpaIbHi JTiM(baTUYHI BY3JIM W1, OCKIJIbKY IIS1 CTpATerist He
Ma€ HeTaTMBHOTO BILIMBY Ha TIPOTHO3 3aXBOPIOBAHHS. Y MAaIliEHTIB
i3 HU3bKUM PU3UKOM IIlle He OyJI0 MPOIEeMOHCTPOBAHO JOCTAT-
HiX J0Ka3iB 000B’I3KOBOI MiCISIXipypriuHoi a0sIii pagioiogom.
Mema docaidncenna: BUSIBUTH, YU MOXHA NMPUIMTUHUTU 200 Bij-
kiactu Tepamito RAI micist TupeoigekTomii 10 MiaATBEpIKEHHS
MpOrpecyBaHHSs 3aXBOPIOBAHHS B MAIIEHTIB i3 HU3bKUM PU3UKOM.
Mamepiaau ma memoou. [1poTsiroM I’ATU POKiB criOCTEpiranu ABi
rpynu xBopux (1o 30 y rpyrii, Bcboro 60) 3 mamisipHO MiKpoKap-

urHomoto I3 T1Nla (5 i menuie mikpomeractasiB VI piBHs 10
2 MMm). Y niepuiiii rpyni nauieHtu orpumyBanu 100 mKi (3,75 I'bk)
13" He3abapoM Mmic/Ist TOTAJbHOI TUPEOINEKTOMII, TOMI SIK y APYTiit
rpymi RAI 3acTrocoByBaiu BinTepMiHOBaHO, KOJIA CIIOCTEPiTraauncs
O3HAKM MpOorpecyBaHHs (MiABUIEHUI PiBEeHb TUPEOTIO0YIIiHY B
CHUpOBATILLi KPOBi Ta MiI03piJli pe3yJIbTaTH YJIBTPa3ByKOBOIO JOCTi-
JDKEHHST UM KOMIT I0TepHOi ToMorpadii) micis omeparii Ha L113.
Pezyavmamu. Yepes 5 pokiB He OyJIO CYTTEBOI Pi3HUILII MiX TpyIia-
MM OO0 MiCLEBUX PEeLUIUBIB Micisa BUKopuctaHHs RAI (ogunH
y TIeplIiii rpyri i ABa B Ipyriii) Ta/abo BijgaseHUX MeTacTasiB
(t-xputepiit, p = 0,58). B ycix Bunagkax peluanBiB XBOPUX JiKy-
BaJI 3 MOJAJIBIIUM XipypriYHUM BHUCiY€HHSM, 0€3 HOBMX JaHUX
LIO0 MPOTPECYBaHHS MPOTITOM 3a3HAUYEHOTO Yacy CIocTepe-
>XeHHs. Bucnoséku. An’toBaHTHa Teparist RAI mpu maninsipHomy
paky muTornoaioHoi 3ano3u T1N1a Moxke OyTH HEOOOB’ I3KOBOIO
B TALIIEHTIB i3 HEBEJIMKOIO KiJbKiCTIO MikpomeTacTasiB VI piBHs.
Micuesi Ta BimmaneHi MeTacTa3u, BUSIBICHI Mil 4ac peTeIbHOIO
CITOCTEPEXKEHHS 3a MiJABUIIEHHSM PiBHS TUPEONIO0YiHy abo rnpu
Bi3yaJizailii, MoXXHa e(heKTUBHO JiKyBaTH 3a IOIIOMOTOIO BiICTPO-
yeHoi teparii RAI Ta/a6o XipypriuHoro BTpy4aHHsI.

KimouoBi ci10Ba: naninsgpHa KapuymHOMa IMIMTONOAIOHOI 341031,
HU3bKUI pU3UK; TUPEOINEKTOMIST; BiICTpOUYEHA pafioiionHa a0siist
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ST-elevation myocardial infarction
in patients with type 2 diabetes mellitus.
Influence of the SGLT2 inhibitor
dapagliflozin

Abstract. Background. Patients with type 2 diabetes mellitus (T2DM) have a 2-fold higher risk of deve-
loping coronary heart disease and mortality than those without carbohydrate metabolism disturbances. The
reason for such negative trends is the occurrence of metabolic stress due to hyperglycemia and insulin
resistance, which causes disturbance in energy metabolism and ischemic damage to cardiomyocytes. The
purpose of the study is to improve the effectiveness of rehabilitation treatment and assess the dynamics of
quality of life in patients with ST-elevation myocardial infarction (STEMI) and T2DM who are at high risk of
developing cardiac complications during the inpatient treatment by including the sodium-glucose transport
protein 2 (SGLT2) inhibitor dapagliflozin in the comprehensive therapy. Materials and methods. The study
group consisted of 38 patients with STEMI and T2DM who received dapagliflozin in addition to percutaneous
coronary intervention (PCl). The control group included 37 patients with STEMI and T2DM who received
only standard protocol treatment after PCI. In addition to general clinical examinations and assessment of
quality of life using the EuroQol Group EQ-5D-5L questionnaire (1990), echocardiography was performed
to determine general and local myocardial contractility by the Simpson method; plasma levels of glucose,
insulin were evaluated, and insulin resistance was determined by the HOMA-IR. Results. Patients with
STEMI and T2DM after PCI most often developed reperfusion syndrome with left ventricular failure and
rhythm disturbances. Under the influence of standard medical treatment, a significant clinical and functional
improvement was observed, but postinfarction remodeling progressed with impaired systolic and diastolic
function and the development of heart failure syndrome, as well as treatment-resistant atrial and ventricular
fibrillation paroxysms, supraventricular and ventricular extrasystoles, and bundle branch block. In patients
of the study group with STEMI and T2DM on the comprehensive treatment with the SGLT2 inhibitor dapagli-
flozin, a significant decrease in the frequency of rhythm and conduction disturbances was noted on the se-
cond day of observation, as well as a decrease in postinfarction left ventricular remodeling, which ultimately
manifested in a statistically significant improvement of myocardial contractility (ejection fraction increased
by 6.7 %) and a decrease in diastolic dysfunction. There was also a significant decrease in the frequency
and severity of reperfusion arrhythmias, which was achieved due to the cardiometabolic effect of the SGLT2
inhibitor dapagliflozin. Conclusions. The inclusion of the SGLT2 inhibitor dapagliflozin in the comprehensive
treatment led to a significant improvement in central cardiac hemodynamic parameters and a decrease in
the frequency and severity of reperfusion arrhythmias and acute left ventricular failure, which contributed to
the improvement in quality of life.

Keywords: type 2 diabetes mellitus; ST-elevation myocardial infarction; percutaneous coronary intervention;
dapagliflozin; quality of life
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Introduction

Cardiovascular diseases (CVD), especially acute forms
of coronary heart disease (CHD) such as acute coronary
syndrome (ACS), are the main causes of morbidity, disabi-
lity and mortality worldwide and in Ukraine [1, 2]. Thus,
according to the Global Burden of Disease study, about
17.8 million people die from CVD annually, and more than
3.87 million in Europe. At the same time, the highest mor-
tality rates are recorded in the Eastern European countries
|3]. Particularly, in Ukraine in 2021 mortality due to CVD
was 64.2 %, while in the economically developed countries
this number is 40—45 % [4].

The risk of complications and death in CHD increases
with the number of risk factors and comorbidities. Such
significant risk factor for ACS with ST-elevation myocardial
infarction (STEMI) is type 2 diabetes mellitus (T2DM),
which has become a global health problem due to a sig-
nificant increase in prevalence [5]. It has also been proven
that T2DM has common risk factors and progression with
STEMI, such as unhealthy diet, lipid metabolism distur-
bance, hyperglycemia and insulin resistance (IR), obesity,
hypertension, and physical inactivity [6, 7]. According to
the results of the international EpiDREAM randomized
controlled trial, a 1 mmol/I increase in glucose levels is
associated with a 17% increase in the risk of cardiovascular
events or death [8]. It should be noted that patients with
T2DM have a 2-fold increased risk of developing CHD,
and the risk of mortality is 2—4 times higher compared to
patients without carbohydrate metabolism disorders [9].
Diabetes is a risk factor for CVD, regardless of age, hyper-
tension, body weight, and type of hyperlipidemia [10, 11],
and in 2019, about 4.2 million deaths related to diabetes
were reported worldwide [12, 13].

The main reason for such negative trends in T2DM is
the development of metabolic stress due to hyperglycemia
and IR, which causes disturbance in energy metabolism
and ischemic damage to cardiomyocytes. This pathogenetic
mechanism of STEMI suggests the possibility of a drug
effect on these pathological processes. It is believed that
glycemia control can affect the clinical and angiographic
results of myocardial revascularization in patients with
STEMI and T2DM. Thus, a number of clinical trials has
shown the connection of perioperative hyperglycemia and
elevated glycated hemoglobin (HbAlc) levels with an in-
creased risk of cardiovascular complications of myocardial
revascularization [14, 15]. Therefore, when choosing a hy-
poglycemic drug in patients with coronary artery disease,
the requirements are met according to which it should not
only normalize glycemia but also improve the prognosis for
cardiovascular complications.

In recent years, studies have shown a fairly high clinical
efficacy of the sodium-glucose transport protein 2 (SGLT2)
inhibitors in patients with T2DM. In the DAPA-HF ran-
domized controlled trial, dapagliflozin administration in
patients with CHD and reduced ejection fraction resulted
in a 18% decrease in the risk of cardiovascular mortality
and a 30% decrease in hospital admissions for CHD [16].
Nowadays, dapagliflozin is the only SGLT?2 inhibitor recom-
mended for use in patients with CHD with reduced ejection
fraction even in the absence of DM [17].

The purpose of the study is to improve the effectiveness of
treatment in recovery period and assess the dynamics of qua-
lity of life in patients with ACS (STEMI) and T2DM who are
at high risk of developing cardiac complications during the
inpatient care by including the SGLT?2 inhibitor dapagliflozin
in the comprehensive therapy.

Materials and methods

The open-label, controlled, comparative study was con-
ducted in parallel groups. Seventy-five patients with acute
coronary syndrome with ST-segment elevation and T2DM
were examined and underwent urgent balloon angioplasty
and stenting of the infarction-dependent coronary artery
and were treated at the cardiology department of Ternopil
University Hospital in 2021—2023. Participants aged 38 to 75
years, on average 56.38 + 6.41 years, were selected; men pre-
dominated among the study population (82.7 %). The diag-
nosis of STEMI was verified according to the ESC (2018)
guidelines, and T2DM — according to the ADA and IDF
(2010). Depending on the treatment program used, patients
were divided into two groups.

The study group (group 1) consisted of 38 individuals
who received standard protocol treatment for STEMI ac-
cording to the Unified Clinical Protocol and the Adapted
Clinical Practice Guideline [18, 19] and were additionally
prescribed the SGLT?2 inhibitor dapagliflozin at a dose of
10 mg/day. The control group (group 2) included 37 patients
with STEMI who also underwent urgent balloon angioplasty
and stenting of the infarction-dependent coronary artery but
received only standard protocol treatment.

In addition to general clinical, laboratory and instru-
mental methods (complete blood count, basic and com-
prehensive metabolic panel, lipid panel, coagulation pa-
nel, creatine phosphokinase-MB, troponin T, arterial blood
oxygen saturation), all patients were tested for plasma level
of glucose and HbAlc (by glucose oxidase method using
a Bisensline analyzer (Germany)), insulin (by chemilumi-
nescence with the help of Access analyzer (USA)) and IR by
HOMA-IR index. The standard 12-lead electrocardiography
with monitoring of rhythm and conduction disturbances
was performed and intracardiac hemodynamics was assessed
by transthoracic echocardiography (Canon Aplio 400 with
sectoral transducer) in M-, B- and Doppler modes. Addi-
tionally, all patients were interviewed using the EQ-5D-5L
questionnaire proposed by the international interdisciplinary
team of scientists, EuroQol Group (1990) [20, 21]. The scale
measures quality of life on a 5-component scale including
mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression. Each level is rated on scale that describes
the subjective severity of symptom in each area (i.e. I have no
problems in walking about, slight, moderate or severe prob-
lems, unable to walk). This tool also has an overall health
scale where the patient selects a number from 1 to 100 to
describe the condition of their health, where 100 is the best
imaginable state of health.

These examinations were performed upon admission and
repeated immediately after the intervention and on day 10.

Statistical analysis of the indicators was carried out using
the method of variation statistics. Samples were checked for
normality of data distribution using the Shapiro-Wilk test,
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and parametric (T-test, Student’s test) or nonparametric
(Mann-Whitney U-test) methods were applied. The correla-
tion coefficient (r) and the Pearson’s correlation test were
used to assess the relationship between the features.

Results

Before the treatment, most patients in the study and the
control group had a common painful course of ACS with
typical changes in the electrocardiographic curve and the
presence of necroresorptive syndrome. However, a significant
part of patients with ACS and T2DM (21.3 %) was diag-
nosed with an atypical clinical onset of myocardial infarc-
tion, whereas in the control group, this type of myocardial
infarction was diagnosed in only 10.7 % of cases (p < 0.05).
Severe generalized weakness was present in 84.0 % of patients
in the study group and in 32.1 % of controls, 35 % of partici-
pants in both groups reported chest discomfort, shortness
of breath and a feeling of lack of air. Nausea, vomiting, and
dizziness were observed in 32.0 and 10.7 % of patients in the
respective groups. It should also be noted that throughout the
comprehensive and standard therapy, the angina syndrome
was eliminated within the first day of treatment in all patients
of both groups. However, residual symptoms in the form of
general weakness, chest discomfort, etc. were observed in
36.0 % of patients of the study group and 53.6 % of controls
during the first day.

It is important to note that patients with comorbidities
had significantly higher rates of IR, especially those who
were overweight and obese. Thus, in patients with STEMI
and T2DM with normal body weight, the HOMA-IR was
8.1 (6.8—12.5), and in overweight individuals, 14.1 (13.6—
17.2). The obtained results substantiated the need to nor-
malize hyperglycemia and IR in patients with comorbi-
dities by additional administration of the SGLT2 inhibitor
dapagliflozin at a dose of 10 mg/day. After the treatment,
HOMA-IR in the study group decreased by 1.62 times in
patients with normal body weight, by 1.73 times in over-
weight ones and by 1.94 times in obese participants. The
addition of dapagliflozin to the comprehensive treatment
also had a statistically significant effect on blood insulin
levels. Comparing to the standard therapy, insulin content
in patients with STEMI and T2DM decreased by 38.25 %
(p <0.05).

In a more detailed analysis of cardiac rhythm and con-
duction disorders, which were diagnosed in 73 (97.3 %) of
the examined patients with comorbidities, ventricular or
supraventricular extrasystoles (92.0 %), atrial fibrillation
paroxysms (16.0 %), ventricular tachycardia (10.7 %), and
blocks of different degrees and localization (49.3 %) were
most often recorded.

Under the influence of standard and comprehensive
treatment, patients of both groups showed a positive trend
in the frequency of rhythm and conduction disturbances but
a significantly higher number of rhythm disturbances after
1—5 days of treatment continued to be observed in controls.
It should be noted that patients of this group significantly
more often developed reperfusion syndrome in the form of
various rhythm disturbances and acute heart failure (31.6 vs.
14.3 % in the study group, p < 0.05). Thus, in the control
group on standard treatment, the long/short QT syndrome

was diagnosed almost 3 times more often (25.0 % of cases vs
8.6 % in the comprehensive therapy group), which most re-
searchers associate with a high incidence of life-threatening
ventricular arrhythmias. With standard treatment, ventricu-
lar tachycardias developed 3 times more often, ventricular
fibrillation and atrioventricular block were 2.5 times more
frequent than in patients treated with the SGLT?2 inhibitor. In
general, the number of complications in the early reperfusion
period was 2.9 times lower in patients of the study group on
the comprehensive treatment than in the control group on
standard therapy.

The electrocardiography findings (Table 1) before treat-
ment in patients with STEMI from the study and control
groups did not differ statistically but were significantly
different from those in healthy people (reference values). It
should be noted that before treatment, patients with STEMI
were diagnosed with systolic and diastolic dysfunction of
the left ventricle (LV), as evidenced by an increase in left
ventricular end-systolic pressure (LV ESP), left ventricular
end-diastolic pressure (LV EDP), A-wave (A), isovolumic
relaxation time (IVRT), deceleration time (DT), and a de-
crease in ejection fraction (EF), E-wave (E), E/A ratio. The
left ventricular contractile function (as measured by ejection
fraction) decreased by an average of 16 % due to STEMI.

Under the influence of standard therapy, for up to 10
days in patients with STEMI, the values of LV EDP, IVRT,
DT, A decreased and such intracardiac hemodynamic pa-
rameters as E, E/A ratio, EF increased significantly. Thus,
on day 10 in patients with STEMI of the control group,
there was a cardiac remodeling with a gradual increase in
chamber volumes and a decrease in contractility. At the
same time, patients developed diastolic dysfunction mainly
of the relaxation type. Therefore, after a course of standard
treatment, patients in this group continued to experience
postinfarction LV remodeling, which manifested in a sig-
nificant increase in LV EDP, IVRT, DT and a decrease
in E, E/A ratio. LV EF slightly increased (by 1.5-2.3 %)
compared to the pretreatment value (p > 0.05). However,
this indicator after treatment was significantly lower than in
healthy individuals. The data obtained demonstrate insuf-
ficient hemodynamic efficacy of standard therapy in these
participants.

In patients with STEMI of the study group who under-
went comprehensive treatment with dapagliflozin, a signi-
ficant increase in DT and EF and a decrease in LV EDP
and E/A ratio were noted at the examination on day 10, the
changes in other hemodynamic parameters were less sig-
nificant compared to the pretreatment values but there was
a clear downward trend in postinfarction cardiac remodeling.
At the same time, the development of diastolic dysfunction
of the relaxation type was noted. Thus, after the applied
comprehensive therapy, IVRT and EF significantly increased
and E, A, E/A ratio decreased compared to the pretreat-
ment value. Thus, the addition of the SGLT?2 inhibitor to the
standard medical treatment in these patients contributed to
a decrease in the size of the left heart chambers and mani-
festations of postinfarction LV remodeling. The latter one is
confirmed by a statistically significant increase in EF (by an
average of 6.7 %), myocardial contractility and a decrease in
diastolic dysfunction.
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In order to objectively assess the effectiveness of the pro-
posed comprehensive treatment and its subjective perception
by patients, we evaluated the dynamics of their quality of life
using the standardized EQ-5D-5L questionnaire.

Before treatment, patients of both groups rated their qua-
lity of life with a relatively low score, on average 26.72 + 10.41
and 27.18 £ 10.22 units (Table 2). Therefore, from the ob-
tained results it can be concluded that participants have a rela-
tively low quality of life, which indicates the homogeneity of
the groups, and no statistically significant difference between
them before treatment was observed (p > 0.05).

When assessing the dynamics of quality of life during
the standard treatment in patients with STEMI and T2DM,
a significant improvement in health was observed, quality of
life index in general increased by 66.60 %. At the same time,
in patients who received comprehensive treatment (with the
additional SGLT?2 inhibitor dapagliflozin), quality of life
improved by an average of 230.5 %, which is significantly
higher compared to the control group who received standard
treatment (p < 0.05).

When analyzing the separate components of the EQ
5D-5L questionnaire, a special attention was paid to the
assessment of patients’ physical activity, pain/discomfort,
and anxiety/depression. High quality of life (according
to the criterion “I have no problems”) in all three cate-
gories was mentioned only in patients with STEMI and
T2DM who were additionally treated with dapagliflozin.
The best results were obtained from patients’ assessment
of pain/discomfort (odds ratio (OR) = 0.43 [95% con-
fidence interval (CI) 0.26—0.74; p < 0.05]) and anxiety/
depression (OR = 0.54 [95% CI 0.32—0.84; p < 0.05]).
Significantly lower rates of physical activity in patients of
this group (OR = 0.76 [95% CI1 0.62—1.06; p < 0.05]) can
be explained by limitations of their physical rehabilitation
protocol at this treatment stage.

At the same time, in patients with comorbidities who
presented with STEMI and T2DM, the use of standard
treatment was accompanied by a significant regression of
pain (OR = 0.62 [95% CI 0.46—0.84; p < 0.05]) and some
improvement in motor activity (OR = 0.78 [95% CI 0.58—

Table 1. Dynamics of echocardiographic parameters under the influence of the comprehensive therapy with
dapagliflozin in patients with STEMI (M = m)

Parameters and their
reference values Groups Day 1 Day 10 p1 p2
LV EDP, ml 1 161.5+1.2 149.3 + 1.4 <0.05 <0.05
(147.9 £ 1.4) 2 162.1 + 1.4 154.8 + 1.6 <0.05 <0.05
LV ESP, ml 1 98.6 +2.7 85.5+ 3.2 <0.05 <0.05
(81.3+3.8) 2 99.3+2.3 924+25 >0.05 <0.05
EF. % 1 46.7 £ 0.4 53.2 0.2 <0.05 <0.05
(61.8+0.3) 2 47.6+0.4 48.7+0.3 >0.05 <0.05
IVRT, ms 1 81.9+1.3 71.3+1.3 <0.05 <0.05
(88.5+2.1) 2 80.8 + 2.1 784 +15 > 0.05 <0.05
DT, ms 1 169.9 + 5.3 215.4 + 5.2 <0.05 <0.05
(196.4 + 4.7) 2 167.5 + 4.4 176.6 + 4.6 > 0.05 <0.05
E. cm/s 1 51.5+1.8 53.2+1.8 <0.05 <0.05
(45.67 £ 1.70) 2 62.2+1.3 66.4 +1.3 > 0.05 <0.05
A, cmis 1 443+1.3 37.2+1.2 <0.05 > 0.05
(36.8 = 1.1) 2 427 +1.1 485+1.2 <0.05 <0.05
E/A ratio 1 1.39 + 0.04 1.10 = 0.04 <0.05 <0.05
(1.23 +£0.04) 2 1.46 + 0.05 1.37 + 0.06 > 0.05 <0.05

Notes: p1 — the statistical significance of the difference between patients with STEMI on days 1 and 10 of treat-
ment; p2 — the statistical significance of the difference between the parameter on day 10 and the reference value;
parameters given in bold are significantly different from those of controls.

Table 2. The effect of the comprehensive treatment on the dynamics of quality of life in patients

with STEMI and T2DM (M = m)

Stage of treatment Group 1 (n = 38) Group 2 (n = 37) p
Upon admission, units 26.72 + 10.41 27.18 + 10.22 > 0.05
Before discharge, units 88.32 + 9.52 45.28 + 9.26 <0.05
Growth during treatment, % +230.54 +66.60 <0.05

Notes: parameter given in bold is significantly different from the pretreatment data; p — statistical significance of
the difference before and after treatment.
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0.92; p < 0.05]), but their severe general clinical condition
contributed to increased signs of anxiety and depressive be-
havior at the end of inpatient treatment (OR = 0.86 [95% CI
0.66—1.17; p < 0.05]).

Therefore, the analysis of the dynamics of quality of life
under the influence of the comprehensive and standard treat-
ment indicates their subjective effectiveness in both groups.
However, the standard program was not effective enough in
patients with comorbidities who presented with STEMI and
T2DM, and only the additional use of dapagliflozin contri-
buted to a statistically significant improvement in quality of
life (by 3.3 times) in the study group.

Discussion

Summing up the results, it should be noted that the use of
the comprehensive therapy with the inclusion of the SGLT?2
inhibitor dapagliflozin in patients with STEMI and T2DM
contributed to a pronounced positive dynamic of clinical
manifestations of not only the underlying disease but also
metabolic disturbances. In addition, under the influence
of the comprehensive treatment with the inclusion of the
SGLIT2, patients showed a significant decrease in the fre-
quency of rhythm and conduction disturbances, by 65 % on
the second day of observation, and by 8—10 days of treat-
ment, a significant decrease in such rhythm disturbances
as sinus tachycardia and supraventricular extrasystole was
observed.

It should also be noted that hyperglycemia and IR, which
are manifested in T2DM and leads to glycosylation of pro-
teins and other substrates, are considered to be additional
causes of metabolic disturbances in patients with comorbi-
dities, accompanied by a 40% increase in the risk of CHD, a
16% in cardiovascular events, and a 26% in the risk of overall
mortality, regardless of the presence of other risk factors [22,
23]. Taking into account current recommendations on the
choice of a hypoglycemic drug that should not only norma-
lize glycemia but also improve cardiovascular prognosis, we
used the SGLT?2 inhibitor dapagliflozin, which, according to
the DAPA-HF randomized controlled trial, led to an 18%
reduction in the risk of cardiovascular mortality and a 30%
reduction in hospital admissions for heart failure [16, 24].
The results of our study demonstrated high clinical effica-
cy of dapagliflozin in patients with STEMI and T2DM in
terms of glycemic control, reduction of insulin resistance
and an increase in myocardial contractility (EF elevated by
6.7+04 %).

In addition, the obtained results allow us to conclude that
clinical manifestations, physical and functional changes in
the body associated with health significantly affect quality of
life, which is one of the most important criteria for assessing
the severity of the condition, the need for revascularization
interventions and the use of additional medical treatment in
comorbid patients with myocardial infarction and T2DM
[25, 26]. The potential ability to improve quality of life in
such patients with clinical, laboratory and instrumental signs
of treatment effectiveness, in particular the use of revascu-
larization interventions and metabolic therapy, suggests the
need of including dapagliflozin in a comprehensive treatment
program for patients with acute clinical forms of coronary
artery disease in combination with T2DM.

Conclusions

In patients with STEMI on the background of T2DM,
a significantly frequent atypical course of myocardial infarc-
tion was observed before treatment. It was accompanied by
high levels of glycated hemoglobin and insulin resistance,
severe disorders of morphological and functional parameters
of the heart, and postinfarction remodeling with impaired
systolic and diastolic function. After percutaneous coronary
intervention with the standard medical therapy, reperfusion
syndrome in the form of rhythm and conduction distur-
bances and acute forms of heart failure was diagnosed more
often.

The use of the comprehensive treatment with the ad-
ditional SGLT?2 inhibitor dapagliflozin led to a significant
reduction in the HOMA-IR and a significant improvement
in central cardiovascular hemodynamics, which was accom-
panied by a significant (p < 0.05) decrease in the incidence
and severity of ACS complications such as reperfusion ar-
rhythmias and an increase in myocardial contractility (EF
elevated by 6.7 = 0.4 %).

In patients with STEMI and T2DM who received ad-
ditional dapagliflozin, the best results obtained in terms
of self-assessment of their quality of life were the reduc-
tion of pain/discomfort (OR = 0.43 [95% CI 0.26—0.74;
p < 0.05]), anxiety/depression (OR = 0.54 [95% CI 0.32—
0.84; p < 0.05]) and slightly lower — for physical activity
(OR=0.76[95% CI 0.62—1.06; p < 0.05]). The use of stan-
dard treatment in this category of patients with comorbidities
was accompanied by a significant regression of quality of life
parameters, but their severe general clinical condition con-
tributed to increased signs of anxiety and depressive behavior
(OR =0.86[95% CI1 0.66—1.17; p < 0.05]).

References

1. Oksak G.A., Golovanova 1.A. Contribution of mortality from
cardiovascular disease to overall mortality. Wiad. Lek. 2017. 70(3,
pt 1). 449-455.

2. Ralapanawa U., Sivakanesan R. Epidemiology and the Mag-
nitude of Coronary Artery Disease and Acute Coronary Syndrome:
A Narrative Review. J. Epidemiol. Glob. Health. 2021 Jun. 11(2).
169-177. doi: 10.2991/jegh.k.201217.001.

3. GBD 2017 Disease and Injury Incidence and Prevalence Col-
laborators. Global, regional, and national incidence, prevalence, and
years lived with disability for 354 diseases and injuries for 195 countries
and territories, 1990—2017: a systematic analysis for the Global Burden
of Disease Study 2017. Lancet. 2018 Nov 10. 392(10159). 1789-1858.
doi: 10.1016/S0140-6736(18)32279-7.

4. Pandey A., Wells C.R., Stadnytskyi V., Moghadas S.M.,
Marathe M.V. et al. Disease burden among Ukrainians forcibly dis-
placed by the 2022 Russian invasion. Proc. Natl Acad. Sci. USA. 2023
Feb 21. 120(8). €2215424120. doi: 10.1073/pnas.2215424120.

5. Megaly M., Schmidt C.W., Dworak M.W., Garberich R., Stan-
berry L. et al. Diabetic Patients Who Present with ST-Elevation Myo-
cardial Infarction. Cardiovasc. Revasc. Med. 2022 May. 38. §9-93.
doi: 10.1016/].carrev.2021.08.003.

6. Khan M.A.B., Hashim M.J., King J.K., Govender R.D., Mus-
tafa H., Al Kaabi J. Epidemiology of Type 2 Diabetes — Global Burden
of Disease and Forecasted Trends. J. Epidemiol. Glob. Health. 2020
Mar. 10(1). 107-111. doi: 10.2991/jegh.k.191028.001.

20 MiXXHOPOAHUIN €HAOKPUHOAOTIHHWIA XKYPHOA, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Tom 20, N2 1, 2024



[ d

OpuriHaAbHI AoocAipXeHHs / Original Researches

7. Daryabor G., Atashzar M.R., Kabelitz D., Meri S., Kalantar K.
The Effects of Type 2 Diabetes Mellitus on Organ Metabolism and the
Immune System. Front. Immunol. 2020 Jul 22. 11. 1582. doi: 10.3389/
Simmu.2020.01582.

8. Galicia-Garcia U., Benito-Vicente A., Jebari S., Larrea-Se-
bal A., Siddiqgi H. et al. Pathophysiology of Type 2 Diabetes Mel-
litus. Int. J. Mol. Sci. 2020 Aug 30. 21(17). 6275. doi: 10.3390/
ijms21176275.

9. Anand S.S., Dagenais G.R., Mohan V., Diaz R., Probstfield J.
et al.; EpiDREAM Investigators. Glucose levels are associated with
cardiovascular disease and death in an international cohort of nor-
mal glycaemic and dysglycaemic men and women: the EpiDREAM
cohort study. Eur. J. Prev. Cardiol. 2012 Aug. 19(4). 755-64. doi:
10.1177/1741826711409327.

10. Einarson T.R., Acs A., Ludwig C., Panton U.H. Prevalence of
cardiovascular disease in type 2 diabetes: a systematic literature review
of scientific evidence from across the world in 2007—2017. Cardiovasc.
Diabetol. 2018 Jun 8. 17(1). 83. doi: 10.1186/512933-018-0728-6.

11. Damaskos C., Garmpis N., Kollia P., Mitsiopoulos G., Barla-
mpa D. et al. Assessing Cardiovascular Risk in Patients with Diabetes:
An Update. Curr. Cardiol. Rev. 2020. 16(4). 266-274. doi: 10.2174/1
573403X15666191111123622.

12. Ismail L., Materwala H., Al Kaabi J. Association of risk fac-
tors with type 2 diabetes: A systematic review. Comput. Struct. Biotech-
nol. J. 2021 Mar 10. 19. 1759-1785. doi: 10.1016/].csbj.2021.03.003.

13. Saeedi P., Salpea P., Karuranga S., Petersohn I., Malanda B.
et al. Mortality attributable to diabetes in 20— 79 year old adults, 2019
estimates: Results from the International Diabetes Federation Diabetes
Atlas, 9" ed. Diabetes Res. Clin. Pract. 2020 Apr. 162. 108086. doi:
10.1016/j.diabres.2020.108086.

14. Linkeviciute-Ulinskiene D., Kaceniene A., Dulskas A., Pa-
tasius A., Zabuliene L., Smailyte G. Increased Mortality Risk in
People with Type 2 Diabetes Mellitus in Lithuania. Int. J. Envi-
ron. Res. Public Health. 2020 Sep 20. 17(18). 6870. doi: 10.3390/
ijerph 17186870.

15. Chen Z., Ding S., Yuan Y., Du J., Zhang L. Relationship be-
tween Perioperative Cardiovascular Events and Glycated Hemoglobin
in Diabetic Patients Undergoing Noncardiac Surgery. Biomed. Res. Int.
2020 Dec 17. 2020. 3645374. doi: 10.1155/2020/3645374.

16. Zheng J., Cheng J., Wang T., Zhang Q., Xiao X. Does
HbAlIc Level Have Clinical Implications in Diabetic Patients Un-
dergoing Coronary Artery Bypass Grafting? A Systematic Review
and Meta-Analysis. Int. J. Endocrinol. 2017. 2017. 1537213. doi:
10.1155/2017/1537213.

17. McMurray J.J.V., Solomon S.D., Inzucchi S.E., Kober L.,
Kosiborod M.N. et al.; DAPA-HF Trial Committees and Investigators.

Information about authors

Dapaglifiozin in Patients with Heart Failure and Reduced Ejection
Fraction. N. Engl. J. Med. 2019 Nov 21. 381(21). 1995-2008. doi:
10.1056/NEJMoa1911303.

18.  Nessler J. Dapagliflozin in the treatment of patients with heart
failure with reduced left ventricular ejection fraction — a practical
approach. Postepy Kardiol. Interwencyjnej. 2021 Jun. 17(2). 135-140.
doi: 10.5114/aic.2021.107491.

19. Bhatt D.L., Lopes R.D., Harrington R.A. Diagnosis and
Treatment of Acute Coronary Syndromes: A Review. JAMA. 2022 Feb
15. 327(7). 662-675. doi: 10.1001/jama.2022.0358.

20. Ibanez B., James S., Agewall S., Antunes M.J., Bucciarel-
li-Ducci C. et al.; ESC Scientific Document Group. 2017 ESC Guide-
lines for the management of acute myocardial infarction in patients pre-
senting with ST-segment elevation: The Task Force for the management
of acute myocardial infarction in patients presenting with ST-segment
elevation of the European Society of Cardiology (ESC). Eur. Heart J.
2018 Jan 7. 39(2). 119-177. doi: 10.1093/eurheartj/ehx393.

21. Rabin R., de Charro F. EQ-5D: a measure of health status
from the EuroQol Group. Ann. Med. 2001 Jul. 33(5). 337-43. doi:
10.3109/07853890109002087.

22. Gyldenkerne C., Mortensen M.B., Kahlert J., Thrane P.G.,
Warnakula Olesen K.K. et al. 10-Year Cardiovascular Risk in Patients
with Newly Diagnosed Type 2 Diabetes Mellitus. J. Am. Coll. Cardiol.
2023 Oct 17. 82(16). 1583-1594. doi: 10.1016/j.jacc.2023.08.015.

23. Kosmas C.E., Bousvarou M.D., Kostara C.E., Papakonstan-
tinou E.J., Salamou E., Guzman E. Insulin resistance and cardiovas-
cular disease. J. Int. Med. Res. 2023 Mar. 51(3). 300060523 1164548.
doi: 10.1177/03000605231164548.

24. Martin-Timon 1., Sevillano-Collantes C., Segura-Galindo A.,
Del Cariizo-Gomez F.J. Type 2 diabetes and cardiovascular disease:
Do all risk factors have the same strength? World J. Diabetes. 2014 Aug

15. 5(4). 444-70. doi: 10.4239/wjd.v5.i4.444.

25. Pankiv V., Yuzvenko T. The relationships between variab-
les of glycated hemoglobin and diabetes distress in patients with
type 1 and type 2 diabetes mellitus. International Journal of Endo-
crinology (Ukraine). 2023. 19(6). 424-427. doi: 10.22141/2224-
0721.19.6.2023.1310.

26. Mao L., Cai D., Chi B., Xiao T., Zou A. et al. Dapagliflozin
reduces the risk of heart failure rehospitalisation in diabetic acute
myocardial infarction patients: a propensity score-matched analysis.
Eur. J. Clin. Pharmacol. 2023 Jul. 79(7). 915-926. doi: 10.1007/
$00228-023-03495-3.

Received 31.10.2023
Revised 05.01.2024
Accepted 15.01.2024 W

Mykola Shved, MD, PhD, Professor, Head of the Department of Emergency Medical Care, Medical Faculty, I. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine; e-mail:
shvedmukola@ukr.net; phone: +380(50)9783135; https://orcid.org/0000-0001-5331-5602

Iryna Yastremska, PhD, Assistant at the Department of Emergency Medical Care, Medical Faculty, I. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine; e-mail:
yastremskaio@tdmu.edu.ua; https://orcid.org/0000-0001-6884-6705

Victoria Kuchmiy, PhD, Assistant at the Department of Obstetrics and Gynecology 1, Medical Faculty, I. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine; e-mail: kuchmii@tdmu.edu.ua;
https://orcid.org/0000-0001-8631-4438

Roman Ovsiychuk, PhD student, Department of Emergency Medical Care, Medical Faculty, I. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine; e-mail: ovsiychuk@ukr.net;
https://orcid.org/0000-0003-4570-3618

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.

Information about funding. The authors guarantee that they have not received any remuneration in any form that could influence the results of the work.

Authors’ contribution. Shved M.I. — general management of the work, development of the research concept, formulation of the aim of work, editing the article text, final approval of the article;
Yastremska I.0. — the idea of the work, collection of research material, statistical processing of the obtained results, analysis and summarization of data, writing the text of the article; Kuchmiy V.Yu. —
editing the article text, final approval of the article, data analysis, critical review; Ovsiychuk R.M. — statistical analysis.

Tom 20, N2 1, 2024 www.mif-ua.com, https://iej.zaslavsky.com.ua 21


http://www.mif-ua.com
https://iej.zaslavsky.com.ua

OpwuriHaAbHi AoocAipXeHHs / Original Researches

LiBea M1, Sictpemceia I.O., Kyumivi B.fO., OscCinidyk P.M.

TepHOMIAbCbKK HALIOHOABHUA MEAMYHW YHIBECUTET iMeHI 1.51. FTop6ayYeBCbKOro, M. TepHorinb, YKpQiHa

locTpun iHPAPKT MIOKAPAQ 3 eAeBaLi€Elo cermeHTa ST
Y XBOPUX HA LLYKPOBUI AiaGeT 2-ro Tuny.
BnAwus iHriGitopa H3KTI-2 poanaraipAosuHy

Pestome. Axmyaavnicmes. V nauienris i3 nykposum giadetom (LJT)
2-ro TUMY BABiYi BUIIUI PU3UK PO3BUTKY illIEMiYHOI XBOpOOU
ceplisl Ta CMEPTHOCTI Bill HEl, HixX B 0ci0 6€3 mopyllieHb BYyIJIeBO/I -
Horo ooMmiHy. [IpuurHOI0 TaKMX HETATUBHUX TEHACHIIi BBAKAIOTh
PO3BUTOK METa0OIYHOTO CTPECY B yMOBAX TillepriiiKeMii Ta iHCY-
JIIHOPE3UCTEHTHOCTI, SIKi JIeXKaTh B OCHOBI MOPYILIEHHS €HePreTuy-
HOT0 MeTab01i3My i ilIeMiYHOTO MOIIKOIKEHHST Kap1iOMiOLIUTIB.
Mema pobomu: inBUIIUTY e(HEKTUBHICTb BiTHOBHOTO JIIKYBaHHS
Ta OLIHUTHA IMHAMIKY MOKA3HUKIB SIKOCTi JKUTTS Y XBOPUX i3 TO-
CTPUM KOpPOHApHUM cHMHIApoMoM (iHdapKT Miokapaa 3 ejaeBa-
miero cermeHta ST (STEMI)) Ha Tii LIJ1 2-ro TUMy Ta BUCOKUM
PU3MKOM PO3BUTKY KapAiaJIbHUX YCKJIaIHEHb Ha CTallioHApHOMY
eTari JIiIKyBaHHSI IUISIXOM BKJIIOUEHHST B KOMIUIEKCHY Tepartiio
iHTi0iTOpa HATpili3aIeXKHOTrO0 KOTpaHCIIOpTepa ITIOKO3U 2-TO TUITY
(H3KTT-2) nanarmnicdnosuny. Mamepiaiu ma memoou. Jlocnigny
rpyny craHoBwin 38 xBopux 3i STEMI ta LI/ 2-ro tumny, sikum
micyst yepe3ikipHoro kopoHapHoro BTpyyanHs (YKB) nogatkoso
npusHavanu inridirop H3KTI'-2 nanarnicdio3uH. ¥ KOHTPOJIbHY
rpymy yBivinumi 37 namienTis 3i STEMI it LI 2-ro Ty, sIKi micst
YKB orpumyBaiu juuie cTaHAapTHE MPOTOKOIbHE JIIKYBaHHSI.
OKpiM 3araJbHOKIIHIYHUX OOCTEKEHb Ta OLIIHKM SIKOCTi XXUTTS
3a onutyBajibHUKOM EQ-5D-5L EuroQol Group (1990), npoBo-
WM exokKapaiorpadiio 3 BUBHAUYEHHSIM IJI00aTbHOT Ta JIOKAJb-
HOI CKOPOUYBaJIbHOT aKTMBHOCTI Miokap/a 3a MeTofoM Simpson,
BUBYAIN TJIa3MOBI PiBHI TJIIOKO3M, iHCYJIiHY, iHCYJIHOPE3UC-
TeHTHicTh — 3a iHAekcoM HOMA-IR. Pe3yismamu. Y xBopux
3i STEMI na Tt LI1 2-ro Timy micjisi KOpOHApHOTO BTPyYaHHS
HalyJacTile po3BUBaBcs pernepdy3iiiHUNT CUHIPOM 3 TIPOsSIBAMU

JTIBOIILTYHOYKOBOI HEAOCTATHOCTI Ta mopyiieHb putmy. [1ix Brum-
BOM CTaHAapTHOTO MEIMKAMEHTO3HOTO JIIKYBaHHSI Bi3HAYaI0Cs
CYTTEBE KJiHiKO-(DYyHKIIOHATbHE MOKpAIleHHs, ajie porpecy-
BaJIo Mic/siiH(apKTHE PEMOETIOBAHHS 3 TIOPYLIEHHSIM CUCTO-
JIYHOI Ta JiacTOMIYHOI (PYHKIIII i PO3BUTKOM CUHAPOMY CEepIIeBOL
HEIOCTAaTHOCTIi, TaKOX 30epiraaucs pe3uCTeHTHI 10 JiKyBaHHS
napokcu3mMu hiopuiIsiLii mepeacepb, HIIYHOUKIB, CYyITPpaBeHTPU -
KYJISIPHI Ta IIJTYHOUKOBI €KCTPACUCTOJU i OJ10KaIM HiXKOK IydyKa
Tica. Y xBopux pocminHoi rpynu 3i STEMI i1 LIJI 2-ro Tumy Ha Ti
KOMITLJIEKCHOTO MEIMKAMEHTO3HOTO JIIKyBaHHSI 3 BKIIOYEHHSIM
inricitopa H3KTI-2 manarnigio3uny Big3zHavyagsocs BipoTrigHe
3HIDKEHHST YaCTOTH TTOPYIIeHb PUTMY i TIPOBIIHOCTI BXXe Ha JAPYTY
o0y CITOCTEepEKEeHHSI, a TAKOX 3MEHIIIEHHS 03HaK ITicIsiH(apK-
THOTO PEMOJICJIIOBAHHS JIIBOTO IIITYHOUYKA, 1110 B Pe3yJIbTaTi Mpo-
SIBJISLIOCS] BipOTiAHUM IMOKpPALIEHHSIM CKOPOTJIMBOCTI MioKapaa
(dbpakiiist BuKumy 3pocia Ha 6,7 %) Ta 3HUKEHHSIM TiacTOTIYHOT
nurcdyHKIi. TakoxX 3apeecTpoBaHO BiporiZHe 3MEHIIIEHHS YaCcTO-
TH i BUpaXKeHOCTi penepdy3iiHUX apuTMiii, 1110 TOCSITHYTO came
3a paXyHOK Kap/ioMeTaboJIiYHOTO BIUIMBY Aanariigio3uny. Bu-
cHoeku. BKIIIOUEHHSI B KOMITJIEKCHE MEIMKAMEHTO3HE JIIKyBaHHSI
iariditopa H3KTT -2 mamarmidao3uHy MpUBOAMIIO OO BipOTigHO-
ro MOKpallleHHs mapaMeTpiB LIEHTPaJIbHOI KapaioreMOAMHAMIiKK1
Ta 3HWXKEHHST YaCTOTU PO3BUTKY i BUpaXXeHOCTi perepdy3iiiHux
apUTMIii Ta TOCTPOI JIiBOIIJTYHOYKOBOI HETOCTaTHOCTI, 11O CTIPU-
SUTO TIOKPAIIEHHIO TTOKA3HUKIB SIKOCTi XXUTTSI.

KimouoBi cjioBa: 1iykposuii giadet 2-ro tumy; iHpapKT Miokapaa
3 esieBallieto cermeHTa ST, yepesliKipHe KOpOHAapHe BTPY4YaHHSI;
narnartido3nH; IKiCTh KUTTS
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Tkay C.M., lNaHbkiB B.1., KpyLumHceka 3.1
YK QIHCLKY HAYKOBO-MPAKTUHHU LIEHTD eHAOKPUHHOI XipYril, TOQHCIAQHTAL @HAOKOWVHHVIX OPIrQHIB | TKAHWH
MQO3 YkpaiHu, M. Kuis, YkpaiHa

OcobAuBocCTi nepeodiry
LLYKPOBOro Aiab6eTy 2-ro Tuny B NOEAHOHHI
3 MeTA60AIYHO-ACOLLIMOBAHOIO
CTeATO3HOIO XBOPOOOIO NeYviHKu
30 YMOB XPOHIYHOro ctpecy

Pe3lomMe. AkTyanbHicTb. MeTabonidHo-acolivioBaHa cTeato3Ha xBopoba nediHku (MACXI) € HaubinbLu
MOLLUMPEHUM XPOHIYHUM 3aXBOPIOBAHHAM MEYiHKU, NPy SKOMY OCHOBHI MaToreHHi npoyecy 6epyTb no4aTtok
Big metaboniyHoi gucepyHkuii. OctaHHimu pokamu MACXI Habyna xapakTepy enigemii, Lo TiCHO nos’s3aHa
3 naHgemieto OXXUPIHHSA, LykpoBuM giabetom 2-ro tuny (LJ[2) Ta cyTTeBUM nigBULLEHHSIM PU3NKY CepLieBO-CY-
AnHHOI natosorii. Pa3om 3 BigOMyUMUY NaTtoreHeTUYHUMMN YUHHUKaMM, LLJO BUKIA[eH| y rinoTesi «napanesibHux
MHOXWHHMX yaapiB», B ymoBax naHgemii COVID-19 Ta pocivicbkoi BivicbkoBoi arpecii B YkpaiHi gogatkosum
MOTYXHNUM MaTOreHeTUYHUM YUHHUKOM, LLJO MOXe BMIMBaTu Ha repebir 6aratboxX 3axBOPOBaHb, BKIIIOYHO
3 MACXTI, € xpoHi4Hmvi cTpec. MeTa BocnigXeHHs: BCTaHOBIEHHS KITIHIKO-6i0XiMiYHMX 0COBIMBOCTEV re-
pebiry MACXI1 Ha tni LJJ2 3a ymoB BoeHHOro ctpecy B YkpaiHi. MaTepiann ta meTogun. Hamu nposegeHo
rnopiBHSIbHE JOCnigXeHHs ocobnusocTeri nepebiry MACXI y 64 xsopux Ha L2 (nepiia rpyna — 44 na-
LieHTn, sIKi MNOCTIVIHO nepebyBasiv 3a yMOB BOEHHOIro cTaHy B YkpaiHi, Ta 20 nayieHTiB KOHTPOJIbHOI rpynu,
Lo roBepHynch B YkpaiHy nicns TpyuBanoro (noHag 12 micsyis) nepebyBaHHsI 3a KOPAOHOM). Pe3ynbratu.
Y npoBegeHoMy [ocnigxeHHi nokasaHo, Lo y xsopux Ha MACXTI, siki 3a3Hanv BAavBy HeratuBHUX HacnigKis
BOEHHUX [iVi, BUABIAIOTLCSA CTATUCTUYHO 3HaYyLUe MigBULLEHHS PIBHS MTIIOKO3M HaTLYe Ta MapKepiB iHCYIiHO-
PE3NCTEeHTHOCTI, MiABULLIEHHSI aKTUBHOCTI MeYiHKOBUX TpaHcamiHas i piBHS MapkepiB CUCTEMHOIo 3arnasieHHs1
ropIiBHAHO 3 JOBOEHHUM repiogom. HeratnBHuvi BB CTPECOBUX YNHHUKIB BOEHHOIO 4Yacy 3yMOBJIHOE
fiabetndHuii guctpec 1a Tsax4Yuii nepebir MACXII, wo B noganbLIOMy MOXe Mpu3BecTu 4O LUBUAKOro rpo-
rpecyBaHHs1 3aXBOPIOBaHHS. Y GiflbLLIOCTI XBOpWX NepLUOI rpynv Big3Haqyasm CyTTeBI 3MIHU MCUXOEMOLNIHOroO
cTaHy. Havi4acTiwe ¢bikcyBanu 3HMXeHHA HacTporo (81,8 %), no4yTTs TpuBorn/ctpaxy (79,5 %), MopyLUeHHs
cHy (81,8 %), 3aranbHy cnabKicTb Ta LUBUAKY CTOM/TIOBaHICTL (63,3 %), Lo 3ycTpiyanuck HabaraTo 4YacTile
Ta 6ynu BiNbLL BUPAXEHUMMU, HXX Y KOHTPOSIbHIV rpyrni. BUCHOBKMN. [ig 4ac akTUBHUX BOEHHUX [iVi BEJINKOIrO
3Ha4YeHHs1 HabyBaroTb Taki enireHeTUYHi YNHHUKUN, IK 3MIHWN B PEXUMI Ta IKOCTI Xap4yBaHHS, MCUXOEMOUIVIHI
MOPYLLEHHS Yy BUIMSLI aCTEHOHEBPOTUYHUX | TPUBOXHO-AENPECUBHUX PO3/1aAiB, MOCTTPaBMaTUYHi CTPeCcoBi
posnaau, NoB’a3aHi 3 BiViHOK 6e3po0ITTA Ta iHLUI HeratuBHI YUHHUKN. TOMY y Takux XBOPUX BEJTMKE 3HAYEHHS
MarTb KOHTPOJIb 3a ONTUMAasIbHUMM PIBHAMMU ITIIKEMIi, MOKa3HUKamMu rnedviHKkoBux rnpob Ta ninigHoro crnekTpa,
a TakoX 3a CTaHOM rCUXiHHOro 340P0B’'A.

Knro4oBi cnosa: wykposuii giabet 2-ro Tuny; MeTaborniHHO-acoLifioBaHa CTeaTo3Ha XBopo6a MeYiHKu; XPOoHiYH
BOEHHUI CTpec
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Bctyn

HeankorosbHa XupoBa (cTearo3Ha) XBopoda MevyiHKu
(HAKXII) Bu3Ha4Ya€THCS SIK HAKOIMMISHHS HAIUTUIIIKOBO-
ro XKMpY B TEYiHIIi 3a BiICYTHOCTi BTOpPUHHUX TTPUYMH 200
3axBOPIOBaHb MEYiHKM iHIIOI eTiojorii. Tomy giarHocTuKa
HAXKXII notpedye BUKIIOUEHHS iHIIUX MPUYMH 3aXBO-
PIOBaHHS IEeYiHKM, X04a IMali€EHTU MOXYTb MaTH OiJbllie
HIXK OIMH €TiOJIOTiYHUI YMHHMK, 110 BpaxKa€ IeUiHKY, Oll-
HouacHo. [1pu 11boMy crHepriyHuit e)eKT MHOXMUHHOTO
BIUIMBY Ha BUHMKHEHHS Ta mporpecyBaHHs HAXKXII ne
BPaxOBYEThCsI, BEJIMKA KiJbKiCTbh MAIi€HTIB 3 KJITHIYHUX
IOCJIIKEHb y 1Iiil raay3i BUKIIOUYAEThCS, a META0OTiUHUI
PU3UK TALIEHTIB 3aIMIIAETHCS 10 KiHIIS HEPO3MiZHAHUM
[1,2].

BuzHarouu TicHUI1 3B’ 30K i3 METa0OTITHUM PU3UKOM,
y 2020 poui MixkHapogHUiIT KoHCceHcyc 3aMmicTh HAXKXII
3aMpoIlOHYBaB HOBUI TePMiH — «CTe€aTO3Ha XBOpoOa me-
YiHKHU, acollilfoBaHa 3 MeTabOJIIYHOIO AUC(HYHKIIIEI0», a00
«MeTaboJIiYHO-acollililoBaHa cTeaTo3Ha XBOpoba MeviHKM»
(MACXII), mo rpyHTY€ETbCSI Ha HAsIBHOCTI CTeaTO3y IIe-
YiHKY Ta MpUHAWMHI OJHOTO 3 TAaKMX CTaHIB, SIK HaAMipHa
Maca,/oXupiHHS, IyKpoBUii aiadet 2-ro Tumy (LI/12) abo
MeTaboIiuHi MopylIeHHs, 6e3 TOJaTKOBUX KPUTEPiiB BU-
KJIoueHHs |3, 4].

MeraboniuHi MOpyIuIeHHSs, 1O BXOASITh 10 CKJIALy
MACXII, 0XOIUTIOIOTh SIK MiHIMyM JIBi 03HAKU 3 TAKUX:
30i/IbIIIEHHST OKPYXXHOCTI TaJlii, apTepiajibHa TilepTeH3is,
rinepTpUrIiLepuaeMisi, HU3bKUI piBEHb XOJIECTEPUHY JIilO-
nporteiniB Bucokoi miabHocTi (XC JITIBII), mpeniaber, iH-
cyiHope3ucteHTHicTb (IP) Ta cyokmiHiuHe 3amaneHHs. Leit
TepMiH TaKOX Iepeadayae, 110 HassBHA MeTaOoJIiYHa AuC-
(yHKIIisI MOXe TIOTipIIUTH TIepedir MeviHKOBOI MaToJIorii 3a
HasSIBHOCTI iHILIMX €TiONOTiYHMX YMHHMKIB PU3MKY, HaIIpH-
KJIal, 370BXUBaHHS aJIKorojieM abo Bipyc rematuty C. TooTo
nedininis MACXII norpedye 060B’s1I3KOBOI HASIBHOCTI Me-
TaOOJIYHUX YMHHMKIB PU3UKY, JOITYCKA€E BKIIOUEHHS Malli-
€HTIB i3 CYMyTHBOIO MEYiHKOBOIO TMATOJIOTIEI0 (AJIKOTOJIbHA
XBOpOOa MeviHKY Ta XpOHIYHUM BipycHuii reratut C), mpote
HoTpeOy€e BUKITIOUEHHS MAIIiEHTIB 3i CTe€aTO30M IEUiHKHU,
SIKi He BiIOBiAaI0Th MeTa0OMIYHUM KputepisiM |3, 4]. Hose
BU3HAUYEHHS OYJIO 3aIlIPOITOHOBAHO I'PYITOI0 MiXKHAPOTHMUX
eKCrepTiB 3 22 KkpaiH Ta HeloaaBHo (21—24 yepsHs 2023
poky) 3arBepakeHo Ha Konrpeci EASL 2023 (€spormeii-
cbKa acolliallisl 3 BUBYeHHs neviHku). HoBe Bu3HaueHHs
BimoOpazkae peajabHy MOIIMPEHICTh XBOPOOU y CBITi, a TAKOX
ineHTUdiKye NaieHTiB 3 META0OTIYHUMU YNHHUKAMU PU-
3UKY ITPOrPECYBaHHS 3aXBOPIOBAHHSI MEYiHKHU.

MACXII mae 3HaYHY NOIIMPEHICTh Y 3aTaJIbHIM 110~
MmyJisiiii, mepedyBaoyn B Mexkax Bin 13,5 % B Adpui 1o
31,8 % na biusbkomy Cxogi. 3rigHo 3 ocTaHHIM MeTaaHa-
JizoM, nomupeHicte MACXIT y 3axinHOMY CBiTi OLliHIO-
I0Th MPUOJIM3HO Ha piBHI 25 % yciel mopociiol momyssiiii
[5]. Bona miarnocryerbest y 47,3—63,7 % xBopux Ha LIJ12
Ta ipubau3Ho y 80 % ronmeii 3 oxXupiHHAM [6]. 3HauHa
MOIIMPEHICTD i€l MaTOJIOTii 3yMOBJIEHA TOJIOBHUM YMHOM
HE3I0POBUM CITOCOOOM KUTTSI, BKIIOYHO 3i IIKiIJTUBUMU
XapuoOBMMU YMHHUKAMH, SIK-OT BUCOKHI PiBEHb HACMYEHUX
JKUPIB, X0JeCTepUHY ab0 PpykrTosu [6, 7]. Xoua icHye TyM-
Ka, 1mo MACXII € 1o6posiKicCHUM 3aXBOPIOBAHHSIM MediH-
KU1, BOHO € IPYrol0 HaUTOMIMPEHIIIIOn MPUINHOIO TePMi-

HaJIBHOI CTaIii 3aXBOPIOBAHHS MEUiHKH i IPYTOI0 IIPUINHOIO
MEePBUHHOIO PaKy MEYiHKMU y MaIliEHTIB, SIKi OYiKYIOTh Ha
TpaHcriaHTauio nevyinku B CILIA ta €spori [8, 9]. Ane
HalBaXJIMBIIlIe, 1110 OCHOBHA MPUYMHA CMEPTI TMalli€eHTIiB
3 MACXII noB’s3aHa He 3 caMOI0 TeUiHKO10, a 3 ceplie-
BO-CYIMHHUMM 3aXBOproBaHHsIMU [7, 10].

IP TicHo moB’g3ana 3 11/12, aje He 3aBXIM HasBHA
npu LI 1-ro TuIiry, YuM IIOSICHIOETHCSI pi3HA MOIINUPE-
Hictb MACXIT y nux aBox cyonomnyJsiiisx naieHTis [11].
3a emigeMioJoriYHMMU JaHUMM, 3arajbHa IMOIINPEHICTh
MACXII cepen xBopux Ha LIJI2 ctanoBuTh 55,5 %, a npu
MeTaboliuHO-acouiiioBaHoMy cteaTorenatuti (MACI) —
37,3 %; Takox y 17 % xBopux Ha LI/12 ipu Gioricii meyiHku
BUSIBJISUTM Tiporpecytounii ¢iopo3s [12, 13]. IToTouHi peko-
MeHIALII IMiIKPECTIOI0Th pOJIb CKPUHIHTY Ha Iia0eT y maili-
€HTiB 3 giarHo3oM MACXII i nHaBnaku [14, 15]. He meH1e
Hix 25 % mamientis 3 MACXII Takox marots L2 [12,
13]. Cama MACXII 306inbli1ye pu3UK 3aXBOPIOBAHOCTI Ha
/12, a pusuk BunukHeHHs LIJ12 y namientiB 3 MACXII
MOABOIOETHCS [ 16—18].

XPpOHiIYHUIT CTpEC, IKOTO 3a3Hajia OiIbIIiCTh HACEIEHHSI
Ykpainu nig yac nanaemii COVID-19 ta 3a3Hae 3apa3 min
yac pocilichbKoi BiliChKOBOI arpecii, € J0IaTKOBUM IOTYX-
HUM IMaTOTeHETUYHUM YUHHUKOM, 110 MOXE BIUIMBATH HA
rnepedir 0araTbox PYHKIIOHAILHUX Ta OPTaHIYHUX 3aXBO-
proBaHb. JlocmikeHHS BIUTMBY BiiiChKOBUX Ailt Ha (hopMmy-
BaHHS JIETIPecii Ta AUCTPECY y BilICbKOBUX Ta LIMBIIBHOTO
HaceJIeHHs IuMpokoBinomi [19, 20].

Mertaanani3z 33 mociimkeHb MoKa3aB, 110 OeIpecis
i MOCTTpaBMaTUYHUI CTPECOBUIT pO3Jiaj, sIKk OKpEMO, Tak
i moenHaHO, AyXe MOLINPEHi cepel TUX, XTO MepPeKUB BiliHy
abo 3anuiuaBcs B 30Hi KoHOJIiKTY. [lMM posnagam cripu-
SIIOTh MOB’SI3aHi 3 BilfHOIO O€3pO0ITTs Ta iHILI HEraTUBHI
yHHUKHA [21]. [ToemHaHHS TaKUX YUHHUKIB, IK HAsSIBHICTh
L1, nepeHeceHe 3axBoptoBaHHss Ha COVID-19, a Takox
CTpaXJaHb, BUKJIMKAHUX BiHOIO, MOXE CIIPUSITU PO3BUT-
Ky niabetTuHoro auctpecy [22]. Ha Tii cTpecy 3MiHIOETh-
Csl 3BUYHUIA CIIOCIO XXUTTS, IOYMHAETHCS HEPEryJIsipHe Ta
HepalioHaJIbHEe XapyyBaHHSI, HEMOXJIUBICTh TOTPUMAaHHS
yMOB (hi3i0JIOTIYHOIO CHY, BUHUKA€E HEOOXiAHICTh TepMi-
HOBOTO TI€PECYBaHHS B YKPUTTS a00 Miciie Oe3MeuHOro Te-
pebyBaHHs. TpuBaje nepeOyBaHHS B YKPUTTSIX B YMOBax
HEIOCTaTHHOI BEHTWISLIiI OBITPs, MiABUIIEHOI BOJIOTOCTI,
HU3BKUX TEMITEPaTyp, BiICYyTHOCTI HAJIEXKHUX CAHITApHO-Ti-
ri€HIYHUX YMOB, OpaKy i i1 MUTHOI BOIM pa30M 3 iXHbOIO
HEHAJIEXKHOIO SIKICTIO CTa€ JOAATKOBUM YMHHUKOM PO3BUT-
Ky a00 3arocTpeHHs1 6araTboX 3aXBOpIOBaHb, 30KpeMa MeTa-
oomiuaux. [lopymeHHs MeTabOIIYHNIX IIPOLIECIB Y TTeUiHIIi
MPU3BOAUTH 0 AUCOATAHCY Y TICUXOeMOLiiHii cdepi, cam
CcTpec iHOYKYE SIK MOBEIiHKOBI, TaK i OioJoTiuHiI peakilii,
SIKi aKTUBYIOTb BiCh rinoTtajiamyc — rinogi3 — HaIHUPKOBI
3aJ1034, 1110 TIPU3BOIUTD 10 IiABUILEHHS PiBHSI KOPTHU30IY
Ta Mpo3anajbHUX OioMapKepiB, sSIKi MOXKYTb OyTH 3a1ydeHi
B po3BuToKk MACXIT [23]. Bce 11e 3yMOBIIOE HEOOXiTHICTh
BUBUEHHS JOJIaTKOBUX YNHHUKIB PO3BUTKY Ta TIPOTPECY-
BaHHSI MEeTa0O0JIIYHO-aCOIIilOBaHUX po3nafdiB, sik-oT LIJ12,
oxupinHsa Ta MACXII.

MeTta nocHizKeHHsA: BCTAHOBJICHHST KJIiHiIKO-0i0XimMiu-
Hux ocobnuBocTeit epediry MACXII na i LIJI2 3a ymoB
BOEHHOTO CTPECYy B YKpaiHi.
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MaTepiaAn Ta MeToAmn

Hamu npoBeneHo MopiBHSIbHE AOCTIIXEHHS 0CO0IM -
Bocteit nepebiry MACXII y 64 xBopux Ha LIJ12 (mepiua
rpyna — 44 nauieHTH, sIKi OCTiiiHO mepeOyBain 32 YMOB
BOEHHOTO CTaHy B YKpaiHi, Ta 20 malieHTiB KOHTPOJIbHOI
TpyMu, 1110 MOBEPHYIUCH B YKpaiHy Tic/sl TpuBajoro (Io-
Hapa 12 Mics1iB) mepeOyBaHHS 32 KOPAOHOM).

Hiarno3 MACXII y Bcix xBopux Ha 11/12 BcraHoBII0Ba-
JIN Ha OCHOBI YJIBTPa3BYKOBOTO ITiITBEPIKEHHS CTEATO3Y
MeYiHKK1, HaAMipHOI Macy,/OXXUPiHHS, TiNepTpUIITiliepuIe-
mii, Hu3bkoro piBHs1 XC JITIBILL, Bucokoro piBHsI xosecre-
puHy HM3bKOI miibHOCTI (XC JITTHILL) Ta rineprpaHcami-
Hazewmii (mist xBopux 3 MACT).

CepenHiit Bik XBOpUX CTaHOBUB 56,4 * 8,2 poky, B 060X
rpynax nepeBaxajiu 4osoBiku (64,5 %). Ycim yuacHUKaM
MOCJIIXXEeHHS MPOBEIEHO peTeabHe 00CTeXXeHHs (30ip
cKapr, BUBUEHHS aHAMHe3y LIJSIXOM OIMUTYBaHHS IS
3’sicyBaHHsI 3HaUyIuX 1isi po3BUTKY MACXIT YyuHHUKIB).
Brnus pizHux unHHUKIiB MACXII BuBYanu 3a 10mOMO-
TOI0 ONUTYBaJbHUKA, SKUI MiCTUB 3aITUTAHHS IIIOI0 MiCIIst
i1 yMOB mepedyBaHHS XBOPOTO MijJ YaC BOEHHOIO CTaHY,
pPEeXUMYy Ta SIKOCTi XapuoOBOTO pallioHy, HassBHOCTI CyMyT-
HbOI TATOJIOTi1, MPUIOMY MEIMKAaMEHTO3HUX IpenapariB,
3araJIbHOTO TICUXOEMOIIiITHOTO CTaTyCy.

PesyAbTaTH
XapakTepucTrKa 00CTeXXEeHNX XBOPUX Ta OCHOBHI ITO0Y-
TOBi CTPECOBI YNHHUKM HalaHi B Tab. 1, 2.

Sx BumHO 3 maHux Tabj. 1, 2, 6a30Bi XapaKTepUCTH-
KW XBOPUX B 000X rpymnax OyJii cXOXXUMHU. Xo4a B MepLIiii
rpyni piBeHb m1iKoBaHoro remorio0iny (HbA c) Ta iHaekc
HOMA-IR Oynau BUIIMMU, HiX Yy KOHTPOJbHIll TpyTi,
pi3HULI He Jocsrajia craTucTuyHux 3HadyeHb (P < 0,05).
Binbina yactuHa XxBopux Iepiioi rpynu (68,2 %) nepio-
JUYHO BUMYIIIEHO TMepedyBaia B Mi3EMHUX YKPUTTAX Ta
MaJia 00MeXeHiCTh Y KOM(POPTHUX i 3BUYHUX YMOBAX XXKUTTS
(81,8 %), BinCcyTHICTb HOPMAJTBHKUX YMOB JJIs1 TOBHOLIIHHOTO
CHY Ta HEeTaTMBHI 3MiHM B PeXHMi Ta SIKOCTi XapuyBaHHS
(90,9 %), ooMexkeHy (i3nuHy aKTUBHICTb (79,5 %) i mocTym
10 siKicHOT ruTHOI Boau (54,5 %) Ta HEOOXiAHMX MearKa-
MeHTIB (50 %). ¥V 90,9 % pi3ko 3MEeHIIMJINCS KPaTHICTh
i TPUBAJIiCTb MpUIIOMY iXi, 3HaUHA YaCTUHA MAILliEHTIB HE
MaJia MOXJIMBOCTI ITOCTIHO BXKUBATU Tapsidy DKy Ta IepIiri
cTpaBu. Y palioHi nepeBaxanu ¢actdya, KOHCEPBOBaHi
MPONIYKTHU, CHEKH, 1Ka IIBUAKOTO MPUTOTYBAHHS, a BXU-
BaHHSI CBIXKMX OBOUiB i ()pPYKTiB, MOJJOYHUX Ta M’ SICHUX
MPOJYKTiB OYJI0 pi3K0o oOMeXkeHe.

Y GinbliocTi XBOPUX MEPIIOL TPYINU Bii3HAYAIN CYTTE-
Bi 3MiHM TIcuXxoeMolliiiHoro ctaHy (ta6u. 3). Haituacriiie
(dikcyBanu 3HMKeHHs HacTpolo (81,8 %), mouyTTs TpUBO-
ru/crpaxy (79,5 %), nmopyiienHs cHy (81,8 %), 3arajibHy
C1abKiCTh Ta IBUIKY CTOMJIIOBaHICTE (63,3 %), 1110 3yCTpi-
yaJInCh HabaraTo yacTilie Ta OyJu OiIbIll BUPaXKEHUMU, HiX
Yy KOHTPOJIbHIl IpyTIi.

[IpoBeneHi mocmimKkeHHs TaKOX ITOKA3aJIn, 110 y OilTb-
mocTi xBopux 3 MACXII cnioctepiraiucst 3aXBOploOBaHHS

Ta6nnys 1. Xapaktepuctka ob6ctexeHux xsopux Ha MACXI1 Ha Tni U2

Ba3oBi xapakTepucTukm nepnm: zgyna, KOHTP%":';% rpyna,
Cratb (HonoBiKW/XiHKM) 28/16 12/8
Bik, pokun 56,4 + 8,2 53,2+ 15,2
TpvBanicte XBOpobU, PoKn 6,8 +2,5 6,0 £ 3,8
PiseHb HbA,,, % 71+0,7 6,2+0,8
ManiHng, n (%) 22 (50) 12 (60)
IHOoekec macu Tina, Kr/m? 30,5+2,7 29,1 +2,0
IHoekc HOMA-IR 3,9+0,3 3,3+0,3
CynyTHsa KapgioBackynspHa narosnoris, n (%) 40 (90,9) 12 (60)
CynyTHI LLUNYHKOBO-KMLLKOBI po3nagu, n (%) 26 (59,1) 22 (50)

Ta6bnuysi 2. OcHOBHI NO6yTOBI CTPecoBi YNHHUKKN ¥ xBopux Ha MACXI1 Ha tni U2, n (%)

CTpecoBi YNUHHUKN

Mepwa rpyna, KoHTponbHa rpyna,

n=144 n=20
MepiognyHe nepebyBaHHsA B NIA3EMHUX YKPUTTAX 30 (68,2) -
O6MEXEHICTb OCBITNEHHS Ta 3B’A3KY 28 (63,3) 2 (10)
O6MeXeHICTb ab0 BiACYTHICTb KOMPOPTHUX | 3BUHHMX YMOB XUTTA 36 (81,8) 6 (30)
Husbka TemnepaTtypa B NpUMILLEHHI 26 (59,1) 2(10)
MepiognyHa BIACYTHICTb HANEXHUX CaHITapHO-TIMEHIYHNX YMOB 15 (34,1), 2(10)
BigcyTHiCTb HOpManbHUX YMOB AN NOBHOLIHHOIO CHY 40 (90,9) 3(15)
O6mexeHa hisnyHa aKTUBHICTb 35 (79,5) 6 (30)
20 HEOBYIX MoMKAMEHTOaMI. 38005 22 (50) 4(20)
HeraTuBHi 3MiHM B peXuMi Ta AKOCTi Xap4yBaHHA 40 (90,9) 2 (10)
O6MeXeHWI [ocTyn Ao SKiCHOT NUTHOI Boawn 24 (54,5) -
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cepueBo-cynuHHoI cuctemu (90,5 %), U2 (76,2 %) abo
3aXBOPIOBAHHS IIJTYHKOBO-KUIIKOBOTO Tpakty (57,1 %).
Maiixe nBi Tpetrnu (73,8 %) aHKETOBaHUX MAIIEHTIB Bif-
3HAYMJIM 3aTOCTPEHHSI XPOHIUHUX 3aXBOPIOBaHb, ajie XBOPi
HEe MaJIi MOXXJIMBOCTI MPOJOBXKYBATU JiKyBaHHS XpOHiu-
HOTO 3aXBOPIOBaHHSI B TIOBHOMY 00C$I3i Uepe3 BiICyTHICTh
JIOCTYIly 10 MEeIMKaMEHTO3HUX 3ac00iB, HEMOXJIMBICTh
MPOITH OOCTEXKEHHSI i BiICYTHICTh KOHTAKTY 3 JIiKapeM IIJIs
KOHTPOJTIO SIKOCTI JIIKYBaHHSI.

Hamu TakoxX BCTaHOBJIEHO, 110 CEPeaHill piBEHb IJli-
KeMii, a Takox BennuuHa iHaekcy HOMA y nauieHTiB
3 MACXII nepeBuiilyBajii MOKa3HUKNA KOHTPOJbHOI Ipy-
MU, 110 MiITBEPIXYE POJIb IHCYIIHOPE3UCTEHTHOCTI B PO3-
BUTKY MACXII Ta ii morpimeHHsI B yMOBaxX XpOHi4YHOTO
cTpecy. Y TaKMX XBOPUX PiBEHb 3araJibHOTO XOJIECTepU-
Hy, XC JITTHIIL ta TpuraiuepuaiB CTaTUCTUYHO 3HAYYIIO
(p < 0,05) nepeBuIyBaB MOKa3HUKM KOHTPOJIbHOI TPy
(Tabmn. 4). B o6cTexkeHUX XBOPUX TaKOX BUSIBJIEHO CTa-
TUCTUYHO 3HAUYILE MiABUILIEHHS aKTUBHOCTI MEYiHKOBUX
TpaHcaMiHa3 Ta piBHSI C-peaKTUBHOTO IIPOTEiHY MOPiBHSIHO
3 KOHTPOJIbHOIO Trpynolo. Lli 3MiHM cBigyaTh MPO TKIMIA
nepebdir MACXII B yMoBax BOEHHOIO 4acy Ta B IOHajlb-
IIOMY MOXXYTh BIUIMBATH Ha IIBUIKICTh MPOTPEeCyBaHHS
3axBoploBaHHS. ToMy y TaKux XBOpUX BeJIMKe 3HAYECHHS
MaroTh KOHTPOJIb 32 ONITUMAJbHUMU PiBHSAMU TITiKeMii, 1o-
Ka3HMKaMU MeYiHKOBUX ITpO0 Ta JilliIHOTO CIIeKTpa.

O6roBopeHHs

MACXII Ta IP B3aemomnon’s3aHi, a 0TKe, i pO3BUTOK
npeniadery i LIJI2 Ha mo3ane4iHKOBOMY PiBHi € HaOJIbIIT
OpsIMUM iX HaciaigkoMm [24, 25]. 3okpeMa, CIliBiCHyBaH-
Hst MACXIT i LIJI2 noripiiye nepedir 060X 3aXBOpOBaHb,

OCKIJIBKM 1Ieii 3B’S130K JBOHampaBiieHUit [26]. B omHOMY
MeTaaHali3i mokasaHo, 1o pu3uk LIJ12 6iablunii y nauieH-
TiB i3 miporpecyouoro MACXII i3 ¢piopozom [12], a y npy-
romy — 1mo MACXII niepenbauae pusuk L2 He3arexxHO
Bil BiKy Ta OXMPiHHS, a TAKOX Bi METOMIY AiarHOCTUKU
MACXII (Y3]1 abo minBuIeHHS PiBHS MEYiHKOBUX (ep-
MeHTiB) [13]. Kpim Toro, 1ie crocTepexxeHHsl Takox 0ys10
3aCTOCOBAHO OO IMAli€HTIB i3 mpemiadbeToM Ta MACXII,
y SIKMX 3aXBOpIoBaHicTh Ha [IJI2 Oyia BUILOM0O, HiX y Ta-
ieHTIB i3 npemiadeToM 6e3 MACXII [27]. IlommupeHicTh
MACXII 6yna Hu3bpKoto y mauieHTiB 3 LIJI 1-ro tumy, ane
BUCOKOIO Yy mauieHTiB i3 LIJ12, y sskux BoHa Oyna acoliiiio-
BaHa 3 MiJIBUILIEHHSM iHIEKCY MacH TiJia, piBHS TPUTJTille-
pUIiB, KOHIEHTpallil TpaHCaMiHa3 y CMpOBaTLi KPOBi Ta
3HIDKEHHSIM KOHILIEHTpalii amumoHeKTuHy. OKpiM TOTO,
MACXII yacTime tpamisiacs B nmanieHTiB 3 LIJ12, sxi He
OTPUMYBAJIM iIHCYJIiH, HIXK Y MALIiEHTIB, SIKMM IIPOBOAMJIACH
iHcyniHoTepartis [11].

OTpuMaHi HaMM pe3yJbTaTu 30iraloThCs 3 JaHUMU
nociimkennst [LJI. ®ageenko ta cmiBapT. [20], y sKoMy
BCTAaHOBJICHO, 1110 MepUIe MiCLe cepel MCUXOeMOLIIMHUX
MOpYIIeHb MOCigaand CKapry Ha BiZdyTTs 3arajbHOi cj1ad-
KOCTi, 3HMXKEHHSI HaCTPOIO, TIOUYTTSI TPUBOTU UM CTPaxy,
HECIOKiiiHU a00 ypUBYACTUIl COH, SIKUI Y YaCTUHU XBO-
PUX CyMPOBOJIXKYBABCS KaXJIMBUMM CHOBUIIHHSAMU, MPO-
OyIKEHHSIM cepell HOUi UM BpaHIli BHACIIIOK BUOYXiB UM
CUTHAaJIiB MOBITPsIHOT TpuBOTrU. [IpakTUUHO y MOJIOBUHU
TMalli€eHTIB MaJIA MicClle IEMPECUBHI MIPOSIBU Y BUIJISII BTPATU
IHTEepeCy IO XKUTTS, CTpaxy CMepTi Ta Oe3HAMITHOCTI ITIOI0
MaiOyTHBOTO, BiICYTHICTh 3AaTHOCTI PAIliTH XXUTTIO, Bi4yT-
TSI CAaMOTHOCTI Ta 6e3BUX0/i. 3a OlliHKaMU XBOPUX, HABU-
paxkeHilMMU OyJIM 3HUKEHHST HACTPOIO, TTIOUYTTSI TPUBOTH,

Ta6nuys 3. lNopyleHHs ncuxoemowiiHoro ctaHy y xsopux Ha MACXI1 Ha Tni LLA42, n (%)

MepLua rpyna, KoHTponbHa rpyna,

CumnTom n =44 n =20
SHWKEHHS HAcCTPOKo 36 (81,8) 12 (60)
CTtpax cmepTi 22 (50) 1(5)
Bes3HapfinHicTb Woa0 ManbyTHLOro 23 (52,3) 8 (40)
MouyTTA TpMBOrM/CTPaxy 35 (79,5) 4 (20)
MopyLUeHHs cHy 36 (81,8) 3 (15)
HapmipHe 3aHenoKoeHHs 3 Pi3HMX NPUBOLIB 28 (63,3) 4 (20)
3HMXeHa yBara Ta 30aTHiCTb 30CepeanTucs 22 (50) 3 (15)
3aranbHa crnabKicTb Ta LWBMAKA CTOMIIIOBAHICTb 28 (63,3) 4 (20)

Ta6bnuys 4. BioximiyHi nokasHukun y xsopux Ha MACXI1 Ha tni U2

Mepwia rpyna, KoHTponbHa rpyna,

lMokKa3Huku n =44 n =20
PiseHb HbA,_, % 71+0,7 6,2+0,8
3aranbHui XonecTepviH, MMOonb/ 1 7,20 £ 0,78 5,56 + 0,42
Tpurniuepvamn, MMosb/n 2,64 +0,18* 2,0+0,2
XC NMNHL, mmons/n 4,0=+0,6* 2,4 +0,6
XC NMNBLL, mmonb/n 1,03 = 0,09 1,1+0,1
AnAT, MKMOnb/N 0,56 + 0,06* 0,38 + 0,04
ACAT, MKMONb/N 0,52 + 0,05* 0,36 = 0,04
C-peaKTuBHWIA NPOTEIH, Mr/n 6,20 + 0,56* 3,20 = 0,42

Tpumitka: pisHuus siporigHa (p < 0,05).
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CTpaxy, BTOMHU. Y OUIBIIOCTI XBOPUX CIIOCTEPIraJnCh 03HA-
KW CUHAPOMY XPOHIUYHOI BTOMM, 1110 MPOSIBJISIIACH 3arajib-
HOIO CIa0KIiCTIO, MiABUIIIEHOIO BTOMJIIOBAHICTIO, TOYYTTSIM
MJISIBOCTI 11 amarii, a HiYHWi BiIIMTOYMHOK HE BiJITHOBJIIOBAaB
cunu [20]. 3a fTaHUMU TOTO X MOCHIIKEHHS, OiIBIIICTh
xBopux (88,1 %) min yac BilicbKOBOTO Yacy B YKpaiHi Bi-
3HAYaIM 3MiHU B PEXUMi Ta SIKOCTi XapuyBaHHsI, a 3HaUHa
YacTUHA XBOPMX JUISI 3MEHIIIEHHSI CTPECOBOTO BILIMBY Ta
TPUBOTHU BJIaBaJiacsl 10 PEryJIsIPHOTO TIPUIOMY aJIKOTOJIbBHUX
HAIIOIB, 110 TOAATKOBO MOPYIIYBaa0 (GYHKILIO ITeUiHKU.

V BeJTMKOMY KOTOPTHOMY JOCITIIKEeHHI 3a yaacTio 10 141
ocobu MaiOyTHil pu3uk po3BuTky LIJ12 3miHIOBaBCS 3 ya-
coM 11pu 3MiHax y ctatyci MACXII, ripu oMy eheKTUBHE
JIIKyBaHHSI OCTaHHbO1 3HMKYBAJIO PU3MK PO3BUTKY Hiabe-
Ty. 3 iHIoro 6oky, po3sutok MACXII minBuiiyBaB pu3ukK
po3BUTKY aiadety [28]. CydacHi gaHi cBimyaTh Ipo Te, 110
BeJIMYMHA pU3UKy BUHUKHEeHHs L1/12 BimoOpakae TSKKiCTh
MACXII Ta Kopetoe 3 TSIKKICTIO YpaskeHHs TTeUiHKK (i-
Opo3oMm [29]. BaxuinBo po3pi3HATH MPOCTUM CTEaTO3, AKUA
He mporpecye, Ta rnporpecyrounii gpiopos i MACI, mo xa-
PaKTepU3YETHCSI HAKOMMUUEHHSIM XKUPY, 3aMaJIeHHsIM i He-
KPO30M, PO3AYTTSIM (0aI0HYBaHHSIM) KIIITHH i pi3HUMU CTa-
nissMu Gidpo3y MevYiHKU, ax I0 LUPO3Y, 1110 3 YACOM MOXKe
MPU3BECTH IO TENATOLETIONSIPHOT KApLIIMHOMM.

€aHUM HaTiiHUM MeTogoM audepeHIialii IpocTo-
ro creato3y Bim MACTI e 6Giorncis neuinku. M. Masarone
i CITiBaBT. IPOBEJIM 110 iIHBa3UBHY IIpolenypy y 215 mairi-
€HTIB 3 MiABUIIIEHUM PiBHEM TpaHCaMiHa3 i MeTabOJiYHUM
cuHapomoM a6o LIJ12. Y nmpoMy mociimkeHHiI MOIIMPEHICTh
MACXII y nauieHTiB 3 MeTabOJiYHUM CUHAPOMOM CTaHO-
Buia 94,82 % i BoHa OyJia HasiBHA y BCix martieHTiB i3 LI12.
MACT 6yo BusiBiieHO B 58,52 % ydacHUKIB i3 MeTaboJTiu-
HMM CUHAPOMOM i 96,82 % mauienTis i3 LIJ12 [23]. To6To
MOXHA TIPUITYCTUTH, 110 OiLIbIIiCTh namieHTiB 3 LIJ12 ma-
1oTh MACT. Pe3ucTeHTHICTb 10 iHCYJIiHY Ma€e BUpilllaJibHE
3HaueHHs B natodiziosorii sk [IJ12, Tak i MACI, ocTtaHHit
MOXe TaKOXK OyTH OIHUM 3 paHHiX yckiagHeHb LI12 [30].

BucHoBKMU

MACXITI — 11e HOBe KJIiHiYHe BUBHAYEHHSI HEATKOTOJTb-
HOI XKMPOBOI XBOPOOU MEUiHKU, TIPU SIKilii OCHOBHI MaTOTeH-
Hi mpollecu 6epyTh MOYATOK BiJi METabOMIuHOI AUCHYHK-
11ii, y mepiiry 4epry acoluiiioBaHoOi 3 HAAMipHOIO Macolo/
oxupinaaM ta LIJ12. Pa3zom 3 BimomMumu mmaToreHeTUIHU-
MU YAHHUKAMM, 110 BUKJIAJIEHi y TinoTe3i «mapaiejbHUxX
MHOXWHHUX yAapiB», B ymoBax nanaemii COVID-19 Ta
pOCiiichbKOil BiliCbKOBOI arpecii B YKpaiHi 10JaTKOBUM I10-
TY>XHUM MAaTOTEHETUYHUM YUHHUKOM, 1[0 MOXE BILUTUBATH
Ha repe0ir 6araTbox 3aXBOpIOBaHb, BKIHOYHO 3 MACXII,
€ XpOHIUHUI cTpec. 30Kpema, il Yac aKTUBHUX BOEHHUX
Nifi BEJIMKOTO 3HAUCHHSI HAOyBalOTh TaKi eMireHeTU4YHi
YUHHUKMU, SIK 3MiHU B PeXKMMi Ta SKOCTi XapuyBaHHsI, IICH-
XOEMOIIiliHi TTIOPYIIIEHHS Y BUIJISIAI aCTEHOHEBPOTUYHUX
i TPUBOXHO-JENIPECUBHUX PO3JIa/iB, MOCTTPAaBMAaTUYHI
CTPEeCOBI po3J1aau, OB’ sI3aHi 3 BiifHOIO 0€3p00iTTS Ta iHIIIi
HEeraTMBHI YUMHHUKMU, 110 MOTEHIIHHO MOXYTh BIUIMBATH
Ha nepebir MACXII. ¥ xBopux Ha MACXII, sxi 3a3Hanu
BIUIMBY HEraTUBHUX HACIi/IKiB BOEHHUX J1iii, BUSBIISIIOTCS
CTaTUCTUYHO 3HAYYIIIE MiABUILEHHS PiBHS TJIOKO3U Ha-
TIIIE Ta MAapKepiB iHCYJiHOPE3UCTEHTHOCTI, TiIBUIIIEHHS

aKTUBHOCTI IIEYiHKOBUX TpaHcaMiHa3 i piBHS MapKepiB
CMCTEMHOTO 3arajieHHs MOPiBHSIHO 3 JOBOEHHUM TEpio-
nowM. lle, iMOBipHO, TIOB’sI13aHO 3 HETaTUBHOIO Mi€I0 CTpe-
COBUX YNHHUKIB BOEHHOTO Yacy, 3yMOBJTIOE TSKUUMI epedir
MACXII i B mogajabplIoMy MOXe IIPU3BECTU 10 IIBUIKOIO
MporpecyBaHHs 3aXBOproBaHHsI. TOMy y TaKMX XBOPUX BEJIH -
Ke 3HaUeHHS MaloTb KOHTPOJIb 32 ONITUMATbHUMU PiBHSIMU
[JIiKeMii, MOKa3HUKaMM IIe4iHKOBMX IIPO0 Ta JIITiZHOIO
CIIeKTpa, a TAKOX 32 CTAHOM TICUXiYHOTO 3710pOB’S.

KondurikT inTepeciB. ABTOpU 3as1BJISIIOTH PO BiZICYTHICTh
KOHQJIIKTY iHTepecCiB Ta BJlacHOI (hiHaHCOBOI 3alliKaBJIeHO-
CTi IIpM MiATOTOBII JAHOI CTATTI.

Buecok aBropiB. Tkay C.M. — KOHIIEIIIis i HaITMCcaH-
Hs TEKCTY, 30ip Ta aHaji3 KJIiHigYHOTO MaTepiany; [lanb-
Kie B.l. — KOHIIeT1Iis i penaryBaHHsI TEKCTY, 30ip Ta aHai3
KJiHiuHOTO Marepiany; Kpywuncoxa 3.1. — 30ip Ta aHami3
KJIiHIYHOTO MaTepially, pefaryBaHHsI CIIUCKY JiTepaTypu.
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YKpaiHChbKOro HayKOBO-TIPAKTUYHOTO LIEHTPY €HAOKPUHHOT
Xipyprii, TpaHCIJIaHTaLlil eHAOKPUHHUX OPraHiB Ta TKAHUH
MO3 VYkpainu, KuiB, i3 ¢pinancyBanaam MO3 Ykpainu
«MeHeIXKMEeHT LYKPOBOIo 1iabeTy 3a YMOB XpPOHIiYHOTO
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Features of type 2 diabetes combined with metabolic dysfunction-associated fatty liver
disease under conditions of chronic stress

Abstract. Background. Metabolic-associated fatty liver disease
(MAFLD) is the most common chronic liver disease in which the
main pathogenic processes originate from metabolic dysfunction.
In recent years, MAFLD has acquired the nature of an epidemic,
which is closely related to the epidemic of obesity, type diabetes
mellitus (T2DM) and a significant increase in the risk of car-
diovascular diseases. Along with the known pathogenetic factors
outlined in the “multiple parallel hits” hypothesis, in the context
of the COVID-19 pandemic and the russian military aggression in
Ukraine, an additional powerful pathogenetic factor that can affect
the course of many diseases, including MAFLD, is chronic stress.
The aim of the study is to identify the clinical and biochemical
features of MAFLD against the background of T2DM under the
conditions of military stress in Ukraine. Materials and methods.
We conducted a comparative study on the features of the course
of MAFLD in 64 participants with T2DM: the first group — 44
individuals who were constantly under martial law in Ukraine, and
controls — 20 patients who returned to Ukraine after a long (over
12 months) stay abroad. Results. The research shows that patients
with MAFLD, who were affected by the negative consequences
of military actions, had a statistically significant increase in the

level of fasting glucose and markers of insulin resistance, an in-
crease in the activity of liver transaminases and the level of markers
of systemic inflammation compared to the pre-war period. The
negative impact of wartime stress factors causes diabetic distress
and a more severe course of MAFLD, which can subsequently
lead to rapid progression of the disease. Most patients of the first
group reported significant changes in the psycho-emotional state.
The most common were low mood (81.8 %), feeling of anxiety/
fear (79.5 %), sleep disturbances (81.8 %), general weakness and
quick fatigue (63.3 %), which occurred much more often and were
more pronounced than in the control group. Conclusions. During
active military operations, epigenetic factors such as changes in
the regime and quality of nutrition, psycho-emotional disorders
in the form of astheno-neurotic and anxiety-depressive disorders,
post-traumatic stress disorders, war-related unemployment and
other negative factors become of great importance. Therefore, in
these patients, control of optimal levels of glycemia, indicators of
liver tests and lipid spectrum, as well as the state of mental health,
are very significant.

Keywords: type 2 diabetes mellitus; metabolic-associated fatty liver
disease; chronic military stress
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Kypsita O.B., MutpoxiHa O.C., KywHip tO.C., CtaaHik O.l.

AHIMPOBCLKNI ASDIKABHUM MEAVNYHWI YHIBEpCcUTET, M. AHINPO, YkpaiHa

MNoCTKOBIAHUA CUHAPOM:
CTOH BYTA€BOAHOIro o6MiHy y NALi€HTIB
3 APTEepPIAAbHOIO rinepTeHsiero
| CTABGIAbHOIO iLLEeMIYHOIO XBOPOO6OIO cepus

Pe3stome. AkTyanbHicTb. [10CTKOBIgHWY CUHAPOM MOB 3aHUI i3 LLUMPOKUM CMIEKTPOM XPOHIYHUX CUMITOMIB
abo craHis. COVID-19 Buknukae mMeTabosiuHi MopyLLEHHS, SK-OT rinepriikemisi, iHCy/IiHOpe3nNCTeHTHICTb. IHCYri-
Honogi6Hwi chbakTop pocTy-1 (IOP-1) noB’a3aHuii 3 MOPYLUEHHSM TONePaHTHOCTI [0 [TIHOKO3M Ta BULLMM PUSNKOM
PO3BUTKY LIyKpOBOIo giabety 2-ro tuny. Ha cboroHi aktyanbHUM € BUBYEHHST MOJIEKY perynsvyii ByrneBogHoro
OOMIHY 51K MOTEHUIVIHVUX 6iOMapKepIiB NOCTKOBIQHOrO CUHAPOMY Ta MiLLIeHe A TepaneBTu4Horo BrivBy. Meta
AocnigXeHHs: BUBYeHHS piBHA IOP-1 Ta vioro 38’a3Ky i3 perynsyieto ByrnieBogHoro 0OMiHy, a Takox AuHamikn
OLiHIOBaHMX MOKA3HUKIB i BrIMBOM MEAUKAMEHTO3HOro JiKyBaHHS y NMaLieHTIB 3 apTepiasibHOK rinepTeH3Ier
Ta cTabinbHOI0 iLLeMi4YHOI XBopoboto cepusi, siki nepeHecrin COVID-19. Martepianu Ta metoaun. Y [OCHIAKEHHS
BKJ/IIO4EeHO 55 xBopux, cepefHivi Bik — 55,87 [40; 75] poky, siki nepeHecrin COVID-19 nerkoro ta cepegHboro
CTYMeHIB TSXXKOCTI. PeecTpyBanu Ta aHanisyBanu pe3dynbtatn pyTUHHUX 11abopaTopHUX AOCTIAXeHs. IMyHogep-
MEHTHUM aHai3aoM BU3Ha4anm BMICT iHcyniHy T1a I®P-1. Pospaxosysanuv iHaekc HOMA. Pesynbratu. Y navieHTis
i3 cepenHim ctyneHem COVID-19 nopiBHAHO 3 fierkum BUSABIEHO BipOorifHe 3HkeHHs pisHs IOP-1 (p = 0,008) Ha
T/1i IEPEBULLEHHST PEhePEeHTHUX 3Ha4YeHb MOKa3HWKIB rmokoau, iHcyniHy Ta HOMA (p < 0,01). BussneHo Brvs
ctyrnieHsi Al Ha piBeHb IOP-1 (p = 0,004). BusiB/ieHo 3BOPOTHWUV 3B’A30K MiXK oKa3HukoM I®P-1 Ta piBHeM r/1toKko3un
(r=-0,28, p = 0,034). BukopuctaHHs1 MEJIbAOHIIO CrpUsSIO BipOrigHOMY 3MEHLLEHHIO PIBHIB r71l0KO3U Ta IHCYITiHY
(p < 0,001), 36inbLueHHIO nokasHuka IOP-1. Ha ¢boHi npuriomy menb[oHito 6yna 6inbLu CyTTEBOK AuHaMIka 3cyBYy
B 6ik 3meHLueHHs iHgekcy HOMA. BUcHOBKW. BusiBrieHo 3BOpOTHWUI B3aeM0o3B' 130K IDP-1 3 r/1loko30t0 KpoBi
He3anexHo Big piBHs iHcyniHy Ta HOMA y xBopux 3 Al" Ta cTabinsHoro IXC y noctkosigHomy niepiogi. MenbgoHivi
MPOAEMOHCTPYB MOAIMLLIEHHS BYr1ieBOAHOro 06MIHY LUSISIXOM HopManidauii piBHs1 IHCY/IiHY Ta 3MEHLLEHHS SBULL
IHCYNIHOPE3NCTEHTHOCTI SIK MOTEeHUINMHOI MilLeHi MeauKamMeHTO3Horo BrimBy. llpenapat cripysB MosinLeHHo
KniHiYHoro nepebiry IXC y nayieHTis Ta npogeMoHCTpyBaB 06y NepeHOCUMICTb | 6e3reKy .

Knro4oBi cnoBa: noctkosigHwi cuHAPOM; apTepianibHa rinepTeHsis; iLuemidHa xBopoba cepusi; MesibLOHIM;
BYriieBOAHWY O6MIH; iHCYTiHONORI6HWI hakTop pocTy-1

Bctyn

ITocTKOBiZHMIT CUHAPOM OTPUMAB IIMPOKE BU3HAH-
Hs SIK cepefl TPy ColliaibHOI MiATPUMKM, TaK i B HAyKO-
Bilf Ta MeauuHili cribHOTI [1]. Llei cran moraHo BUBYe-
HUI, OMHAK Bpaxkae 0araTo Mali€HTIB, SIKi BVKWIW TiCIS
COVID-19, He3aiexXHO Bill TSXXKOCTi 3aXBOpIOBaHHS [2].
ITocTKOBiTHMIT CUHAPOM BU3HAYAETHCSI TTPOSIBOM KJTIHIYHUX
O3HaK Ta CUMITOMIB, sIKi BAHMKAIOTh ITiJ Yac abo Tmicis
COVID-19, 36epiratotbcs Oiibliie HiX TpU MicsILli i He TT0-

SICHIOIOTBCS aJbTepHATUBHUM AiarHo3oMm [2, 3]. Ho Hali-
YaCTIIIMX CUMIITOMIB HaJIeXXaTh BTOMJIIOBAHICTh, 3a/IUIIIKa,
MOPYIIEHHs yBaru, KOHIEHTpallii, mamM’sITi Ta CHY, TPUBOIa
i mempecis [4]. biosoriuynHi MexaHi3MH, 110 JIeXKaTh B OCHOBI
MMOCTKOBIJTHOTO CUHIPOMY, 3aJIMIIIAIOTHCS HEBITOMUMMU.
IHdexk1is BUKIMKAE TOMKOMKEHHS KIITUH Ta TKAHUH
B JIIOJICBKOMY OpTaHi3Mi, a B JeIKMX BUITaJKaX — MeTa-
0O0JIiYHi MOPYILIEHHS, IK-OT PE3UCTEHTHICTb 10 iHCYJIiHY,
rinepriikemisi Ta po3BUTOK HOBMX BUTAJIKiB IIyKPOBOTO Jlia-
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oety (L) [5]. [linTBepakeHO, IO TillepIIiKeMisI ITOTipIIy€e
nporHo3 y nauieHtis 3 COVID-19 i Moxe Oyt Hacainkom
nporpecyBaHHs paHilie icHytouoro LI, mposBiB HOBUX
loro BUMA/IKiB, a TAKOX CTPECiHIYKOBaHUX ab0 SITPOTCH-
HUX MPUYMH, 30KpeMa BHAC/iIOK BUKOPUCTAHHS KOPTH-
KOCTEPOIiliB MPU TSKKOMY KJIIHIYHOMY BapiaHTi riepe0iry
COVID-19.

JlesiKi aBTOpM TaKOX IIPUITYCKAIOTh, IIIO CTPECIHAYKO-
BaHa TilepriikeMis CBiTYUTh MPO BiTHOCHY HEAOCTAaTHICTh
iHcyniHy [6]. 3 iHIIOrO 60KY, OYJIO MPOAEMOHCTPOBAHO,
mo SARS-CoV-2 BUKJINKA€E MOUIKOIXKEHHS B-KIiTHH
HiAILTYHKOBOI 3a/103U ex Vivo Ta in vivo, 110 IPU3BOAUTH
0 3MEHIIEHHS KiJIbKOCTI iHCYJiIHCEeKPETOPHUX T'paHyJ
y B-KJIiTUHAX Ta MOPYILIEHHSI CTUMYJIOBAHOI TJTIOKO3010 ce-
Kpelii iHcyiHy. binbiie Toro, 3MiHU ceKpellii 30epiraloTbest
HaBiTh micis onyxaHHs Bin COVID-19 Ta BinzHayaeTbcest
(GopMyBaHHS PE3UCTEHTHOCTI 0 iHCYJIiHY Y TOCTKOBiTHOMY
nepioxni [7].

IHcyninononi6oHuii pakrop pocry-1 (IOP-1) — ue
aHaboJIIUHUIT TOPMOH, SIKMI BiATOBiga€ 3a pict, aude-
peHIliloBaHHs, Mposidepallilo Ta BUKUBaHHS KJIIiTUH [8].

I®P-1 mae maitke 50% romMoJiorito aMiHOKHUCIOTHOT TTOCTi-
JTOBHOCTI 3 iIHCYJIIHOM i BUKJIMKA€E MPAKTUYHO TaKy X TiMo-
liKeMiuHy peakuiio [9].

I®P-1 cnipasrnsie yncieHHi dizionoriuni eextn Ha cy-
IVHHY CHUCTeMY, BKJIIOUHO 3 IMpoJidepalli€io, rinepTpodi-
€10 Ta BA30OMOTOPHUMHU i MeTabomiuHUMHM peakiisimu [10].
Hesiki mocnimkeHHst minTeepawin poib IOP-1y po3BuTKy
¢i6po3y nerenesoi TKaHuHU [11]. Craing 3ayBaxkuTH, 110
SIKICTb Ta KUJIBKICTh MacH CKEJIETHUX M’S13iB BIUIMBAIOTh
Ha iIMYHHY BiITOBiAb i METaOOIIYHUI CTpEC, 1110 BUHMKAE
Mpu roctpiii iHdexkiii [12]. 3 iHmoro 60Ky, B3aEM0O3B 130K
I®DP-1 i3 cepueBO-CyIMHHUMU 3aXBOPIOBAHHSIMU, 30KpeMa
3 aprepiasibHOlO TinepTensieto (Al), 3a tTaHuMU JiTepaTypu,
3aTMIIAETHCS MAJIOBUBYCHUM Ta HEOJTHO3HAUHUM [13].

3anayieHHs IIPpU BipycHiM iH(eKIIil iHIyKye pO3BU-
TOK OKCHJATUBHOTO CTPECY, BTOPMHHOI MiTOXOHApiaib-
HOI TMCYHKIIII Ta JaKTaTauuao3y y KiaituHi [14]. Bce e
TEOPETUYHO JOBOJIMUTD MEPCHEKTUBHICTh 3aCTOCYBaHHS
B KOMIUIEKCHili Tepamnii ITIOCTKOBiIHOTO CUHAPOMY MEJIb-
IIOHiI0. MenbaoHIi HAIeXXUTh OO0 TPYIU TaK 3BaHUX LM~
TOMPOTEKTOPIiB — MOJIEKYJI 3 aHTUIlLIEMiYHUMU, aHTHUTi-

Ta6nunys 1. Xapaktepuctuka nauieHtis 3 Al i IXC, siki nepeHecsin COVID-19

Neraanne Sara(J:‘b:as 5r)pyna Z}:);n;; Z?);nzaﬁ P Mi)|1( .rrgyznamu
Yonosiku, n (%) 26 (42,27) 17 (54,84) 9 (37,5) > 0,05
JKiHKK, n (%) 29 (57,73) 14 (45,16) 15 (62,5) > 0,05
Bik, poku 55,87 [40; 75] 50 [33; 56] 49 [37; 57,5] 0,929
IMT, kr/m? 27,34 [17,97; 38,57]| 26,3 [22,3; 30,2] 28,3 [23,7; 32,2] 0,374
CAT, Mm pT.CT. 150,45 [130; 170] | 150,97 [130; 170] | 149,79 [130; 170] 0,439
OAT, MM pT.CT. 92,27 [80; 100] 92,58 [80; 100] 91,88 [80; 100] 0,712
YCC, yn/xs 72,51 [50; 90] 71 [68; 76] 72 [72; 78] 0,262
COVID-19 nerkoro ctyneHsi, % 65,45 64,5 66,7 > 0,05
COVID-19 cepepnHboro ctynexs, % 34,55 35,5 33,3 > 0,05
ApTepianbHa rinepteH3sis, cTyniHb %
| 41,8 54,8 25 > 0,05
I 58,2 45,2 75 > 0,05
®dyHKUiOHaNbHUM Knac cTabinbHoi cTeHoKapgaii, %
Il 69,1 67,7 70,8 > 0,05
11l 30,9 32,2 29,1 > 0,05
IHpapKT Miokapaa B aHaMHesi, % 10,9 12,9 8,3 > 0,05
JlikyBaHHs, %

InriGiTopu PAAC (6nokatopn

hepMeHTy

AHTaroHicTn KanbLito 56,4 61,3 22 > 0,05
TiasugHi giypeTukn 18,2 19,3 16,7 > 0,05
BeTa-6nokartopu 41,8 38,7 45,8 > 0,05
AHTaroHiCT anbfoCTEPOHY 27,7 25,8 29,2 > 0,05
AueTuncaniumnnoBa KucoTa 63,6 64,5 62,5 > 0,05
CTtaTuHKn 72,7 70,9 75 > 0,05
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MOKCUYHUMU, MEMOPaHOCTAOLTi3yIOUMMY BIACTUBOCTSIMU
3 MeTabOoJIiYHOIO0 HEUTPATbHICTIO, 30KpeMa, BOHU 3a0e3-
MEeYyOTh 3aXUCT Ta EHePronocTayaHHs Pi3HUX KJIITUH Op-
raHi3My 3a YMOB illleMii Ta IMiIBUIIEHOrO0 HaBaHTaXXEHHS
[15]. Tak, y nocaimkenHi MILSS II 6yno noBeneHo aHTU-
imeMigHMi e(eKT MEJIbIOHII0 Yy MAILIi€HTIB 3 ilIeMiYHOIO0
xBopoboto cepiis (IXC), cTeHOKapaieto HanpyXeHHs, pe-
napar CIIPUSB IIiIBUIIECHHIO TOJEPAHTHOCTI 10 (Pi3UIHO-
ro HaBaHTaXXEHHS Ta MOJIMIICHHIO SIKOCTi XXUTTS Yy 1€l
Kareropii xBopux [16]. 3a naHUMMU JliTepaTypu, MeJbIOHI
MO3UTUBHO BIUIMBAE HA CTaH BYTJIEBOJHOTO OOMiHY: CTH-
MYJIIOE CITOXXMBAHHS ITI0KO3U TKAaHMHAMU i MiABUIIYE X
YYTJIMBICTb 10 iHCYJIiHY BHACJiOK Pi3HUX MEXaHi3MiB,
30KpemMa 3a JOMOMOT 010 MMOCUJIEHHS eKCIpecil reHiB TpaH-
criopTepa TJI0KO3HU, iHCYJIIHOBOTO pElernTopa, a TaKox
HU3KU reHiB [17].

TakuM YMHOM, Ha Hallly IYMKY, € aKTyaJIbHUM BUBUYEHHSI
MOJIEKYJI PETYJISLIiI BYyTJIEBOMHOTO OOMIHY SIK MOTEHIIIMHIX
OioMapKepiB MOCTKOBIAHOIO CUHAPOMY Ta MillleHEel IS
TepareBTUYHOTO BILJIUBY.

Mera: BUBUUTH piBeHb iHCYJiHOMOAIOHOrO (hakTO-
pa pocTy-1 Ta #ioro 3B’S130K i3 PeryJsii€io ByIJIeBOIHO-
ro oOMiHy, a TaKOX TMHAMiKy OLiHIOBAaHUX ITOKAa3HUKIB
MiJ BIULIMBOM MEIMKAMEHTO3HOIO JiKyBaHHS Yy MaIli€HTIB
3 apTepiaJIbHOIO TillepTEeH3i€I0 Ta CTA0UTBHOIO iIIEeMiTHOIO
XBOpo0OoIo cepiis, ki nepeHecan COVID-19.

MartepiaAn Ta meToamn

V mocaimKkeHHsT BKIIIOYeHO 55 XxBopuXx BikoM Bim 40 mo
75 pokiB (cepenHiii Bik — 55,87 [40; 75] poky) 3 Al ta cTa-
6inpHOM0 IXC, s1Ki nmepenecan COVID-19 serkoro (n = 36)
Ta cepeaHboro (n = 19) cryneHis TsKKoCTi. HosoBiKiB 0ys10
26 oci6 (42,3 %), xiHok — 29 oci6 (57,7 %) (ta6mx. 1).

Tlepenecennit COVID-19 minTBepaxyBaBcs JaHUMUA
MEIUYHOI TOKyMEeHTallii.

Kputepii BkioueHHs y nocinimkeHHs: Al Ta crabiibHa
IXC (3amokymeHnToBaHi 10 COVID-19), npoBeneHHsT aHTH -
rinepTeH3MBHOI Tepallii ciMeiiHIM JliKapeM, ITOCTKOBiTHUI
CUHIPOM (HasIBHICTb KJIIHIYHUX O3HAK Ta CUMIITOMIB Yepe3
3—12 micauiB micas nepeHeceHoro COVID-19), Bik ma-
nieHTiB 40—75 pokiB, iHhopMOBaHa 3roja IalieHTa.

Kpurepii BukimoueHHs: Tskka popma COVID-19 (na-
Li€HTH, TOCITiTAJIi30BaHi A0 BiIdiIeHHS iHTEHCUBHOI Tepa-
mii, o MOTPeOyIOTh TPUBAJIOI OKCUTEHAIlil Ta MiATPUMY-
10401 Tepallii, BAKOPUCTaHHS Y JIIKyBaHHi JeKcaMeTa30HYy
B yMoBax crauioHapy), AI' tpetboro crynens, LI/ 1-ro
i 2-ro tuniB (BcraHoBneHuii 1o COVID-19), 3miHu Ha
EKT cermenta ST i 3yous T y BUXigHOMY CTaHi y CIIOKOI,
TOCTPUiIl KOPOHAPHMIA CUHAPOM, iH(MApPKT Miokapna Ta
roCTpe MOpPYyIIeHHS MO3KOBOTO KpOBOOOIry B aHaMHe3i
MEHIIIC IIeCTU MICsIIiB, HassBHICTh TeMOAMHAMIYHO 3Ha-
YyIIMX Bal Ceplis, MBUAKICTb KIyOOUKOBOI (iabTpalrii
< 30 mu/xB, nuxanbHa HegoctaTHicTh III cTanii, nevin-
KOBa HEIOCTaTHiCTh, 3aXBOPIOBAHHS KPOBi, OHKOJIOTiUHI
3aXBOPIOBAHHsI, XpOHiIUHA ceplieBa HegocTaTHIicTh [I1-1V
¢yHKIioHaabHOTO Kiacy 3a NYHA, minBuilieHa 4yTju-
BICTb 10 MEJIBJIOHIIO.

JocnimkeHHS OyJI0 cXBaJleHO €TUYHOIO KOMIiCi€lo
JHIMPOBCHKOTO A€PKaBHOTO MEIMYHOTO YHiBEPCUTETY
(ripotokost Ne 14 Bim 06.12.2023 p.) BiAMOBiAHO 10 TIPUH-

LuUMiB 0ioeTUKM, BUKIageHNX y [eabCiHChKIN meKaapalii
«ETUYHI TpUHUMTOKU MEAUYHUX ITOCTIIKEHb 3a Y4acTiO
JIofeli» Ta «3arajbHii JeKiapaliii mpo 0ioeTHKy Ta IIpaBa
JIIOIUHU» ).

VYcim naiieHTaM BUMipioBaau ogicHUIA apTepiaJbHUIA
tck (AT), peKOMeHAyBalu BECTU IIOJEHHUK CAMOKOHT-
pomio AT.

Bwmict iHcyniny Ta I®P-1 BU3Hauaau y BEeHO3Hiil Kpo-
Bi 3a JomIOMOTroO10 iMyHO(EpPMEHTHOTrO aHali3y Ha arapa-
1i Stat Fax 2100 (CIIIA) i3 3acTOCyBaHHSIM TECT-CHUCTEM
DRG Diagnostics (Himeuunna, CIIIA). PedpepeHTHi 3Ha-
YeHHSI: IMyHOpEaKTUBHUI iHCYIiH — 2,6—24,9 MKMO/M;
I®P-1 — 40—45 poxkis: 101,0-267,0 ur/mi; 45—50 po-
KiB: 94,0—252,0 ur/mu; 50—55 pokis: 87,0—238,0 Hr/mI;
55—60 pokis: 81,0—225,0 ur/mi; 60—65 pokis: 75,0—
212,0 ur/mi; 65—70 pokis: 69,0—200,0 ur/mr; 70—75 pokis:
64,0—188,0 Hr/MmJ1.

J71s1 OLIIHKY CTaHy YyTJIMBOCTI TKAHWH J0 iHCYJIiHY pO3-
paxoByBaiu iHnekc HOMA (y HOpMi ITOKa3HUK He MepeBr-
rye 3,0).

JociIKeHHs MaJlo OAHOLEHTPOBUIM, MPOCIIEKTUB-
Huit xapakTep. [lamienTn Oyau po3moniiieHi Ha ABi Tpynn
cainum criocoboMm. [lepiry rpymy cranosuia 31 (56,4 %)
ocoba, cepen Hux 17 (54,8 %) dosoBikiB ta 14 (45,2 %)
KIHOK, Y SIKMX, OJaTKOBO 0 CTaHAApTHOI Tepartii [15,
24, 25], BUKOPUCTOBYBaJIU MeJIbAOHII y 103i 1000 Mr BHY-
TPIIIHBOBEHHO 1 pa3 Ha mo0y mpoTsiroM 10 mi0, a rToTiMm I1e-
popaiibHO y Karicyjiax rmo 500 Mr aBivi Ha 100y 10 YOTUPHOX
TUXHIB. Ipyry rpymny BianosigHo ctaHoBuau 24 (43,7 %)
ocobu (9 (37,5 %) vonosikiB Ta 15 (62,5 %) xiHOK), sIKi
OTPUMYBAJHU JIMIIE Tepallilo, IPU3HAYeHY CIMEMHUM JIi-
KapeM, 3TifHO 3 YNHHUMU KJIIHIYHUMU PEKOMEHIallisI-
Mu. TpuBalicTh aKTUBHOIO CIOCTEPEXKEeHHSI CTaHOBMJIA
1 micsup.

CraTucTUYHY 00pOOKY OTPMMAaHMX TaHUX TTPOBOAUIN
3a moroMoroio nporpamu Statistica 12.0 (trial). [Tpu Hema-
pamMeTpUIHOMY PO3MO/IiJIi 03HAK PO3PAXOBYBAIU MeliaHy
(Me) ta iHTepKBapTUABHUI po3max (25—75 %). das mo-
PIBHSIHHS PE3yJIbTaTiB IBOX 3aJIeKHUX TPyl BUKOPUCTO-
ByBaJIu KpuTepiil BinikokcoHa. fAKicHi o3Haku omnucaHi
a0COJIIOTHUMH Ta BiTHOCHUMM (BiICOTKAMM) YaCTOTAMMU.
Cuta KopeJisiliiiHOTro 3B’S13KY OlliHIOBaJ1acs 3a J10MOMOT0I0
kputepito [lipcona. PizHuis BBaxkanacs BipoTiZHOIO IIpu
p <0,05.

PesyAbTati

Cepen ycix 00CTeXXeHUX MalliEHTIB HE3aJeXKHO BiJl TSK-
kocti nepeHeceHoro COVID-19 3apeectpoBaHO piBeHb
[®DP-1 Huxunit 3a pedpepeHTHI 3HaUeHHS (CcepeaHiii pi-
BeHb — 86,96 £ 6,59 Hr/MJI), a MOKa3HUKK PiBHS iHCYITi-
Hy Ta HOMA niepeGyBaiin B Mexkax HOpMHU (CepeHiii pi-
BeHb — 4,46 £ 0,89 MxMO/ma ta 1,28 &+ 0,59 BinmosigHo).
BonHouac y 40 (72,7 %) ocib Bin3Havaacs rinepriiikemist
(cepemHiit piBeHb TTIOKO3U — 6,84 £ 1,05 MMOJTB/7T).

I[Ipu aHani3i BOJAMBY TSIXKOCTI IMEPEHECEHOTO
COVID-19 y namienTiB 3 AI' ta IXC BusiBieHO BiporigHe
3HuKeHHs piBHs IOP-1 y mauieHTiB i3 cepeHiM cTyme-
HeM MopiBHSIHO 3 JJeTkuM (p = 0,008) Ha TJ1i mepeBUILIEHHST
pedepeHTHUX 3HaYeHb MOKA3HMKIB TJIIOKO3M, iHCYJIiHY Ta
HOMA y uie€i kareropii xsopux (p < 0,01) (puc. 1).
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PucyHok 1. PiseHb I®P-1 (A), rnoko3u (B), iHcyniHy (C) Ta iHgekcy HOMA (D) 3anexHo Big cTyneHs
Ts)KKocCTi nepeHeceHoro COVID-19 y nauieHriB i3 AI" Ta ctabinbHoto IXC

YV Mexax nociimKyBaHOI BUOIpKM BUSIBJICHO BILIUB CTY-
nenst AI' Ha piBenb IOP-1 (p = 0,004) (puc. 2)

3a pe3yJibTaTaMM KOPEJISILiiHOrO aHalli3y BUSBIECHO
3BOPOTHMI 3B’s130K MixX TokazHukoM IDP-1 ta piBHeM
rmoko3u (r = —0,28, p = 0,034). Cnig 3a3HAYUTH TaKOX,
110 PiBeHb TJIIOKO3W KOPETIOBaB 3 TTOKa3HUKAMU i1HCYITiHY
(r=0,78,p<0,01) Ta HOMA (r= 10,96, p < 0,01).
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PucyHok 2. PiseHb I®P-1 3anexHo Big ctyneHs Al
y nauyieHriB, siki neperecsin COVID-19

INoka3HuUK TII0KO3M Ha TJIi JIIKyBaHHS BipOTiTHO 3HU-
31BCS B 000X TpyInax gociipkeHHs: 3 6,08 [3,4; 8,9] mo 5,06
[4,32; 6,98] mmosb/n (Ha 14 %) y nepiuiii rpymi (p < 0,001),
36,55 [4,6; 9,7] no 5,79 [4,7; 7,89] mmonb/n (Ha 12 %) —
y apyriit (p = 0,004) (puc. 3).

PiBeHs iHCyIIiHY BipOTiZHO 3MEHIIMBCS JIMIIE Y Iep-
LI Tpyni TOCIIXKEHHSI IPU BUKOPUCTAHHI MEJIbIOHIIO0
34,39 [3,0; 5,4] no 3,31 [2,5; 4,2] MmxkMO/mn (Ha 30 %)
(p < 0,001), y gpyriii rpyImi 3apeecTpoBaHO TeHICHIIIIO
JIO 3HMKEHHS 11bOTO MoKa3HukKa Bin 4,55 [3,4; 5,4] no 4,3
[3,1; 5,2] MkMO/mi (Ha 5 %) (p = 0,059). 3MeHIICHHS
ingekcy HOMA Bu3HayeHO B 000X IpyIax JTOCTiaXeH-
Hs, aJie TMHaMiKa 3CyBY ITOKa3HHMKa Oyjia OLIbII CYTTE-
BOIO B TIEpPIIiii, a caMe MOKa3HUK 3HU3uBcs 3 1,22 [0,45;
2,06] mo 0,78 [0,53; 1,21] (Ha 36 %) (p < 0,001) mopiBHSIHO
3 npyroto: 3 1,35[0,73; 2,28] no 1,12 [0,68; 1,77] (Ha 17 %)
(p = 0,0003). ¥ nepuiit Ta Apyriii rpymnax BUsIBIEHO Bipo-
rigHe 36inbeHHs piBHsa IOP-1:3 87,61 [37; 159] no 98,68
[41; 173] mr/man (1a 13 %) (p < 0,001) Ta 3 86,13 [32; 156]
10 95,17 [35; 163] ur/mn (1a 10 %) (p < 0,001) BignmoBimHO
(puc. 3).

Tepamist MenbaOHIEM XapaKTepu3yBajacs T00poIo Ie-
PEHOCHUMICTIO. ¥ XKOIHOTO 3 YYaCHUKIB JOCIIIXKEHHS He
BiI3HaUY€HO MOOIYHMX peaklliii Ta HeoOXiTHOCTI 3MiHU J10-
3yBaHHs a0o BimMiHM Tepartii (Taot. 2).
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PucyHok 3. [AuHamika noKa3HUKIB rnroKo3u, iHcyniHy, iHgekcy HOMA ta I®P-1 Ha Tni nikyBaHHs
lpumiTka: * — BiporigHicTh Pi3HULIb MiXK MOKa3HUKaMM A0 Ta nicss nikyBaHHs, p < 0,01.

Tabnunys 2. [JuHamika OCHOBHUX MOKa3HUKIB Ha T/1i JliKyBaHHSI

Mepwa rpyna (n = 31) Apyra rpyna (n = 24)
MokasHuku, Me

[25 %; 75 %] Ha noyatky HanpumkKiHui P mix Ha noyatky HanpukKiHui P mix
[ocnipXeHHs BOCNig)XeHHa |Bisautamum| AoChigAXEeHHSA pocnigXeHHsa |Bizutamm

CAT, MM pT.CT. 150,97 [130; 170]| 138,95 [130; 154]| < 0,05 |149,79[130; 170]|145,74 [130; 165]| > 0,05

OAT, MM pT.CT. 92,58 [80; 100] 85,64 [72; 94] < 0,05 91,88 [80; 100] 88,64 [80; 92] > 0,05

YCC, yo/xB 71 [68; 76] 64 [60; 72] > 0,05 72 [72; 78] 68 [68; 72] > 0,05

3  Ginipy6iH, ) . ) )

Saranshi GinipyGiK. | 75 5,0, 75] | 84[6.3;106] | 0096 | 714181 | 81[51:11,6] | 0074

ANT, Op/n 19,0 [14,0; 25,6] | 19,1 [10,9; 22,4] 0,145 | 21,6[12,7;28,9] | 20,1 [11,9; 28,1] 0,580

ACT, Op/n 19,1[10,9; 22,4] | 19,6 [18,4; 22,4] 0,287 17,3[12,6; 28,0] | 20,2 [13,1; 24,4] 0,673

KpeatuHiH, mkmonb/n | 80,97 [58; 98] 79,65 [55; 97] 0,183 80,79 [58; 98] 77,75 [51; 98] 0,065
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Binburicts maii€eHTiB BiA3HAYMJIM MOTIMIIEHHS 3a-
rajJlbHOTO CaMOMOYYTTsI, 3MEHILEHHS 3araJlbHOTO JMC-
KoMpopTy, c1abKOCTi Ta CTOMJIIOBAaHOCTI. BukopucranHs
MEJIBJIOHII0 CYTTPOBO/IKYBAIOCH BipOTiMIHUM 3HUXEHHSIM
CUCTOJIIYHOTO i aiactoniuyHoro AT, 110 LiJIKOM y3romaxy-
€TbCSI 3 MeXaHi3MOM il mpenapaty (4epe3 aKTUBaALLilo
aleTUIXOIiHOBUX pelenTopis). Y nepiuiit rpymi 3 [11 @K
y II mepeitiwio 20 % xBopux, a 3 [ DKy I — 9,5 %, mo
BimmosigHo Ha 10,7 Ta 5,3 % O6inblie, HiX y APYTiid rpyrmi.
V XBopuX MmepIioi Ipyly BUSBUWIN 30iIbIIIEHHS TOKA3HU-
KiB TeCTy 3 IECTUXBUIMHHOIO X0ab0010 Ha 19,2 %, Tomi K
y Apyriii rpyni — nuiie Ha 4,8 %.

TakuM YMHOM, pe3yJbTaTu MPOBEICHOTO TOCIiIKEH-
HSI CBilYaTh PO 3BOPOTHUI B3aeM0O3B’s130K IDP-1 3 piB-
HeM TJII0OKO3U KPOBi He3aJleXKHO Bil BMICTY iHCYJIiHY Ta
HOMA y XxBopuX y MOCTKOBiIHOMY Mepio/i, 1110 O611b1I0I0
Mipo10 MOXe BimoOpaxkaTu MOro B3aEM0O3B’SI30K 3 TSIKKi-
CTIO TepeHeceHoi iHdeKIlil, epeKTUBHICTIO KOHTpoJI0 AT.
ToMmy 11eif MOKa3HUK, Ha HAllly AYMKY, MOXe CTaHOBUTH
iHTepecC I MOAaIbIIOr0 BUBYEHHS K MOTEHIIIHHOTO
OioMmapkepa g MaLli€HTIB 3 TOCTKOBIAHUM CUHAPOMOM.
BuxkopuctanHsa MeNIbIOHIIO y MAII€HTIB 3 MTOCTKOBIIHUM
CUHIPOMOM IMO3UTUBHO BIUIMBAE HA MOKA3HUKM BYIJE-
BOJIHOTrO OOMiHY MepeBaxKHO 3aBASIKM 3HUKEHHIO iHCY-
JIiHY B KpOBi Ha TJi migBuiieHHs piBHs IOP-1, Bigobpa-
>Kalouyy IMeBHUM YMHOM ITO3UTHBHI MeTaboiuHi ehekTu
3 OOKY TIOTIePEeYHO-CMYTacTOl MyCKYJIaTypH, 3MEHIIIEHHS
CTyMeHs iHCYJIiIHOPE3UCTEeHTHOCTI, 1110 BaXJIMBO Y MOCT-
KOBiIHOMY Mepiomi.

O6roBopeHHs

Binburicts monei, o 3axsopian Ha COVID-19, noBHi-
CTIO OJIy>XYIOTb, ajie HasiBHi JaHi CBimyaTh Ipo Te, 110 MpHr-
6msHo 10—20 % moneit 3a3HAIOTh PI3HUX TOBTOCTPOKOBUX
HACJIiIKIB BiJl TOYaTKOBOTO 3aXBOptoBaHHs [18, 19].

Ha croronti mpoBeneHo oOMeXeHY KiIbKiCTb TOCTi-
JIKEHb 31 CIOCTEepPeKeHHSI XBOPUX Ha MTOCTKOBITHUI CUH-
IpoM. PesynbraTu BUSBUIY BiIXWIeHHS 0araThboX IMOKa3HU-
KiB MeTa0o0J1i3My y TallieHTIB, siKi omyxanu Bix COVID-19,
0CO0JIMBO 1OT0 TSKKOT (hopmu [20].

Jani o6cTeXXeHb CBiTJaTh IIPO Te, 110 MMOPYIICHHS pery-
JIAUil piBHS TJIIOKO3M CaMO o co0i Hece 10AaTKOBI PU3UKU
st moaeit 3 COVID-19 i moxe noripuiyBatu nepe0ir 3a-
xBoptoBaHHS [21]. [1pu 11bOMY piBeHbB INIIOKO3U € JMHAMIU-
HUM TTOKa3HUMKOM Ta 3MiHIOEThCS B Yaci, 1110 CBiTYUTH PO
HEOOXiTHICTh MOIIYKY OibIll cTabiTbHUX (haKTOPiB MOPY-
ILIEHHST BYTJIEBOJIHOIO OOMiHY, HAMIPUKJIA/, SIK-OT BiTOMUMA
piBeHb IJ1iKoBaHOTO remoraobiny npu LIJI [22].

3a pe3yJbTaTaMu HaIIoro AOCiIKEHHSI BCTAHOBJICHO
3BOPOTHMI B3aEMO3B’SI30K MixX piBHeM rimoko3u Ta IOP-1,
OCTaHHil, y CBOIO Uepry, He 3aJiexkaB BiJl piBHs iHCYJIiHY Ta
MOKa3HMKa iHCYJiHOPE3UCTEHTHOCTI, 110 A€ MOXJIUBICTh
MPUITYCKATH BIUIMB iHIIMX MEXaHi3MiB PO3BUTKY TilleprJi-
KeMii y mali€HTiB y MOCTKOBIAHOMY Iepioii.

Takum 4mHOM, MOKJIMBO, MAIOTh PallilO Ti, XTO CTBEP-
JIKYyBaB, 1110 Tinepriikemis y xsopux Ha COVID-19 Bi-
no0Opaxkae TpUBaNiCTh MOJaNbIIOro ogyXaHHs. OgHak,
3 ypaxXyBaHHSM JIa0UILHOCTI piBHS IIIOKO3M Ta OLIBIIOT
crabinbHOCTi IDP-1 y KpoBi, 1Lieii TOKa3HUK MOXe OyTH
LiKaBUM K OioMapKep IMMOCTKOBITHOTO CUHIPOMY.

3a maHUMMU JIiTepaTypu, y ITOCTKOBITHOMY Iepiodi oc-
HOBHUM CUMIITOMOM € MifABUIIEHA CTOMJIIOBaHICTb, sIKa
BU3HAYAETHC SIK MOUYTTS (Pi3UIHOI Ta IICUXiYHOI BTOMU
a0b0 BUCHAXEHHS Y BUIJISIIII M S130BO1 C1aOKOCTI, YMOBiIb-
HEHHSI peakliliii, COHJIMBOCTI, 3HMKEHHST KOHIIEHTpallii yBa-
I'M i MOXe 30epiratucs TpuBaiuii nepion yacy [23]. 3 iHuo-
ro 60Ky, 6araro rocmitanizoBanux BHaciaigok COVID-19
CTpaKIaIy Bill BTpaTy M’ sI30BOi MacHu (CapKOIIeHii), M s130-
BOI CJTAOKOCTI i mMOTpedyBain peabiiTallii, 100 BiTHOBUTH
BTpaueHi M’s130By Macy Ta pyHkuio [24]. Cuix 3a3HaunTH,
110 3MEHIIIEHHST M’sI30BOT Macu MOXe 3yMOBJIFOBATH JIMC-
OaJlaHC 3 piBHEM iHCYJIiHY Ta 3HUXKYBaTU YYTJIMBICTb 10
HBOTO, a piBeHb IDP-1 y M 30Biil TKAHMHI aCOLIOETHCS
3 pu3uKOM TiporpecyBaHHs Al [25].

V HamoMy IOCTiIXeHHI Ha TJIi IpUAOMY MEJIbIOHIIO
BU3HAYaJIMCs BipoTigHE 3HMXKEHHS PiBHS IIFOKO3U, HOP-
MaJti3alliss BMIiCTy iHCyJIiHy B KPOBi Ta ITOKa3HMKa iHAEKCY
HOMA na i migBuiienss I®P-1. Otpumani 1aHi MOXyTh
CBITYMTH PO AOAATKOBUI MO3UTUBHUI BIUIUB MperapaTy
Ha BYIJIEBOAHUI OOMiH uepe3 MexXaHi3M iHCyJliHOpe3uc-
TEHTHOCTI Ta HOpMaJli3allii cekpellii iHCyJIiHy, 110 00YMOB-
JIIOE IO3UTHUBHI MeTa0oIiuHi e(PeKTH B CKEJIETHUX M’ s13aX Ta
ceplli y MOCTKOBITHOMY TIE€piofi.

BucHoBku

V nauieHnriB 3 Al Ta crabinbHoI0 IXC y MOCTKOBiTHOMY
repioni BigzHavaeThcs 3HMKeHHsT IO P-1 ripu 3B0poTHOMY
B3a€EMO3B’SI3KY 3 TiIEPIIiKeMI€EIO Ta BiICYTHICTh BipOTiIHO-
cti 3 inmekcom HOMA Ta piBHeM iHCYJIiHY B KPOBI.

BukopuctaHHs MeJbIOHII0 MPOAEMOHCTPYBAIO MOJTiM-
LLIEHHS BYIJIEBOMHOIO OOMiHY 3aBASIKM HOpMaJli3allii piBHS
IHCYJIiHY Ta 3MEHIIIEHHIO SIBUILL iHCYTIHOPE3UCTEHTHOCTI SIK
MOTEHIiIMHOI MillleHi MeIMKaMEHTO3HOro BILIMBY. Buko-
PUCTaHHS TIpernapaTy CIpHUsIO TIOJIIMIIEHHIO KIiHIYHOTO
nepebiry IXC y nauieHTiB 3 apTepiajibHOIO TiMepTeH3i€lo
B IIOCTKOBITHOMY ITI€PiOIi.

KondaikT inTepeciB. ABTOpH 3asBJISIIOTH IIPO BiICYTHICTh
KOHOJIIKTY iHTepeciB Ta Bi1acHOI (hiHaHCOBOI 3alliKaBJIEHO-
CTi MiJ Yac MiAroToBKM 1aHOI CTaTTi.
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Post-COVID syndrome:
status of carbohydrate metabolism in patients
with hypertension and stable ischemic heart disease

Abstract. Background. Post-COVID syndrome is associated with
a wide range of chronic symptoms or conditions. Coronavirus di-
sease 2019 (COVID-19) causes metabolic disorders such as hyper-
glycemia, insulin resistance. Insulin-like growth factor 1 (IGF-1)
is associated with an impaired glucose tolerance and a higher risk
of developing type 2 diabetes. Currently, the study of molecules
regulating carbohydrate metabolism as potential biomarkers of
post-COVID syndrome and targets for therapeutic influence is
relevant. The purpose of the study was to assess the level of IGF-1
and its relationship with regulation of carbohydrate metabolism,
as well as the dynamics of the evaluated indicators under the in-
fluence of drug treatment in patients with hypertension and stable
coronary heart disease who suffered from COVID-19. Materials
and methods. Fifty-five patients who had a mild and moderate
COVID-19 were included in the study; their average age was 55.87
[40; 75] years. The results of routine laboratory tests were regis-
tered and analyzed. The content of insulin and IGF-1 was assessed
by enzyme immunoassay. The HOMA-IR was calculated. Results.
In patients with a moderate COVID-19 compared to those with
a mild one, a significant decrease in the level of IGF-1 (p = 0.008)

was found against the background of increased reference values
of glucose, insulin, and HOMA-IR (p < 0.01). The influence
of the degree of hypertension on the IGF-1 level was revealed
(p = 0.004). An inverse relationship between IGF-1 and glucose
level was noted (r = —0.28, p = 0.034). The use of meldonium
contributed to a significant decrease in glucose and insulin content
(p <0.001), and an increase in IGF-1. Against the background of
taking meldonium, the dynamics of the shift towards a decrease in
the HOMA-IR was more significant. Conclusions. An inverse rela-
tionship was found between IGF-1 and blood glucose, regardless
of the level of insulin and HOMA-IR, in patients with hyperten-
sion and stable ischemic heart disease in the post-COVID period.
Meldonium has been shown to improve carbohydrate metabolism
by normalizing insulin levels and reducing the phenomena of insu-
lin resistance as a potential drug target. Meldonium improved the
clinical course of ischemic heart disease and demonstrated good
tolerability and safety.

Keywords: post-COVID syndrome; hypertension; ischemic heart
disease; meldonium; carbohydrate metabolism; insulin-like growth
factor 1
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KapaioMmeTab0oAiYHI 0OCOBAUBOCTI NALIEHTIB
i3 LYKPOBUM Aic6eToM 2-ro Tuny
30AEXXHO BiA GeHOTUNIB OXKUPIHHS

Pe3tome. AkTyanbHicTb. [pobriemMa JOCTAXKEHHS MPUYUH | MexaHi3MIB MopyLLIEeHHS] MeTa6OoiHHUX MPOLECiB npu
MeTaborivHOMY CUHAPOMI Vi LiykpoBoMmy giabeTi (L) 2-ro Tuny € ogHieto 3 HarbirnbLL aKTyasbHUX y CydacHivi meau-
UMHI y 3B’13KY 3i 3pOCTar040I0 MOLLMPEHICTIO ANCMETaOO0MIMHUX CTaHIB i iX TSXKKUMM Hacsigkamu 47151 340pOB’s Ha-
CEJIeHHS B cy4acHoMy cBiTi. lNo4aTkoBa rinotesa nossrasna B TOMY, L0 BIAMIHHOCTI rOPMOHasIbHO-MeTabosliqYHNX
cTaHiB y nauyieHTis i3 L] 2-ro vy MOXYyTb NOSICHIOBATUCH OCOB/TIMBOCTAMM aHabosiqHO-KaTabosliYHOro 6anaHcy
npy pisHmux MeTaboridyHux coeHoTunax. Metoro po6oTu 610 BUBYEHHS OCOBIIMBOCTEN aHTPONOMETPUYHUX | KOM-
O3nLINIHNX MOKa3HWKIB, MOKa3HWKIB BYriieBOAHOO, NiMigHOro v rnypuHOBOro 06MiHy, aHabosnidHO-KkatabosnivyHoOro
b6anaHcy sik NpeauKTopIiB KapaioBacKy IiPHUX 3aXBOPIOBAaHb y NayieHTIB i3 L[] 2-ro Tvny 3anexHo Big heHoTuny.
Matepianu Ta metoaun. [Jo focnigxeHHs BKto4eHo 165 xsopux Ha 4 2-ro tuny, 3 Hux 71 XiHka i 94 4oroBiku,
Bikom Big 32 go 82 pokis (59,0 = 8,3 poky), siki Manu piBeHb riikoBaHoro remorsio6iHy (HbA1c) Buye 3a 6,7 %
(8,3 + 1,8 %) Ha Tni npuriomy nepopasbHUX LYKPO3HUXKYH4MX 3acobiB. PeaynbraTtu. Y npoueci o6¢TexeHHs 165
nayieHTiB BUSIBJIEHO, LLJO MeTaboni3M rpynu 6e3 3arasibHoro OXUPIHHA Mae rnepeBaxKHo KataborsiiyHy cripsMoBa-
HICTb, LL{O MPOSBASETLCS MOPIBHAHO 3 rPYrow0 3 3arasabHUM OXUPIHHSAM Y MEHLLIOMY abCOIFOTHOMY HaKOMMYeHHI
3arasibHoro Vi BicuepasibHOro Xupy, HUXXHoMy pIiBHI ypuKeMii (3a paxyHOK MeHLLOI peabcopbuii ypatiB y HUPKOBUX
KaHasnbUsix, 6iflbLL HU3bKOI aKTUBHOCTI aHabOoliYHOIro LUISXY peyTuisalii), Lo CyrnpoBOAXYETbCS HXKYUM PIBHEM
aHabori4HNX ropMoHiB — iHcyniHy | FEA-C i BuLLmM — KatabosidYHOro CTpecoBoro ropMoHy KopTu3osy. 3arasibHe
OXUPiHHSA B rpyni 3 IMT > 30 Kr/M? 3yMOBrieHe repeBaxHuM Br/IMBOM aHabosiuHuX ropMoHis (iHcynidy, AMEA-C),
Lo CApUsIOTL CUHTE3Y de NOVO XUPHUX KACSIOT i MypUHOBUX OCHOB, peyTunidadii nypuHis i peabcopbuii ce4oBoi
KUCIIOTH, LLO BEeAE [0 HAKOMUYEHHS XNPY B MIALLKIPHIV | BicLepasibHivi XUPOBIVi TKAHWHI Vi NigBULLEHHST PIBHS ypu-
KeMii, 3a YMOB HUXXY0ro BMICTY Katabos1i4HHOro ropMoHy KopTn3osy. BUCHoBku. 3actocoByBaHHSI KOMITIIEKCY aH-
TPOMNOMETPUYHUX, KOMIO3NLIVHUX GIOXIMIYHUX | FOPMOHAITbHUX MOKAa3HUKIB [O3BOJISIE NPOBOANTY ANGhepeHLiaibHy
[iarHocTvKy aniMeHTapHO-riNnoKIHETUYHOro (aHabosivHOro) i CTpecoBoro (kataboniyHoro) heHoOTUMIB y XBOpUX Ha
LA 2-ro tuny. [Jo[aTkoBOK XapakTepucTukoo MeTabosiqHoro ctartycy npu LY 2-ro tuny moxe 6yTv BUSHAYEHHS
MOKasHUKIB NMpoAyKUii Ta ekckpeuii ce4oBoI KUC/IOTY B NALiEHTIB 3 Pi3HUM CTYrNeHeM OXUpIHHSA. [epernidyeHi o3Haku
BKa3ytoTb Ha aHaboslivYHW T METabos1i3MYy 1Py OXUPIHHI.

Knio4oBi cnoBa: yykposusi giabet 2-ro TUy; OXUPIHHS; XUpoBa TKaHUHa, (heHOTUIT; CePLeBO-CYANHHI 3aXBO-
ProBaHHs1

Bctyn

JloBemeHo, 110 HASIBHICTh 3arajJbHOTO OXUPIHHS
B OLJTBIIIOCTI BUMAJKIB € HE3aJIeXKHUM YAHHUKOM PU3UKY
IUCMeTa0OIiYHMX CTaHiB, OMHAK KJIiHIYHi CITIOCTepesKeHHS
BUSIBUJIM HU3KY TOJATKOBUX (PEHOTHUTIIB METAOOTIYHOTO
cunapomy (MC), sIKi Bipi3HSIIOThCS 3a CTylIeHeM OOMiHHMX
TMOPYIIEHb i CITiBBITHOIIEHHSIM ITiAIIKiPHOI Ta BiCLEpaTbHOI

xkupoBux TkaHuH (IT2KT i BXKT). Ha ckoronHi Bce mupiie
BUKOPUCTOBYIOTH ITaTodi3iooriuHy Kiacudikaiio peHo-
tuniB MC Ta 0XUpiHHS, gKa 00 €aHY€E BHYTPIiIllIHI i1 30B-
HIIIIHi 03HAKWU: 3 OMHOTO OOKY, BPaXOBYETHCSI KOMILIEKC
0ioXiMIYHMX MTOKA3HUKIB (XapaKTEePUCTUKU BYTJIEBOIHOTO
i TinigHOro 0OMiHiB, YyTJIMBICTb 10 iHCYIiHY), 3 iHIIIOIO —
CHIBBiTHOIIEHHS ITiAIKIPHOTO i Y4epeBHOTO XUpy [1].
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OcHOBHI (peHOTUITH, SIKi BimoOpaKaloTh MOXKJIMBI I10-
€THaHHS MeTaboJiuHOro MPOMdiII0 i CTYNEeHs OXUPIHHSL:
MeTaboJIiuHO 3M0POBUIl 3 HOPMAJIILHOIO MACOIO TiJia; Me-
TaboiyHo 3m0poBe oxupiHHsg (M30); meTtaboiyHO He-
3nopoBe oxupiHHg (MH30); meTabosiuHO HE310pPOBUIA
3 HOpMaJIbHOIO Macoio Tina [2]. @enotnnm M30 BU3HaYaOTh
SIK HasSIBHICTh OXXMPiHHS 3a BincyTHocTi o3Hak MC. M30
Moxe ctaHoBuTH 110 20—30 % Bin 3araabHOI MTOMYIIAIIIi JTF0-
Neil 3 OXKUPIHHSM, MTPU LIbOMY BOHM MalOTh BUCOKIi PiBHi
YYTJAUBOCTI 10 iIHCYJIiHY, CIPUSATAUBUN JTiMiAHUIA TPOib,
0e3 03HaK apTepiaybHOI rinepTeHsii. Lieit heHoTHUIT acolito-
BaBC 31 3HMKEHHSIM PU3MKY PO3BUTKY LIYKPOBOTO IiadeTy
(L) i cepueBo-cymmHHUX 3axBopioBaHb (CC3) mopiBHIHO
3 MeTabOoIiYHO 3M0POBUMMU JIIOABMU Oe3 OXKUpPiHHA [3].

IIpoTe yncneHHi KIiHIYHI TaHi CBigYaTh, IO (DEHOTUIT
M30 He € cTabiIbHUM, HEUTpaTbHUM, HEIIKIITUBUM (i-
310JIOTIYHMM CTAaHOM, TOMY ITOTPEeOY€E MUJIBLHOTO CIIOCTe-
peXeHHS i crieliaibHOT KOpeKIIii 3a paXyHOK TOTPUMaHHSI
3I0POBOTO CIIOCOOY XKUTTS [IJ1s1 3arodiraHHs rnepexoay M30
IO HACTYITHOI «He3mopoBoi» ¢da3u. Kousepcii heHoTUy
M30 no MmetabosiyHo HezpopoBoro ctany (MH30) cipu-
SIIOTh JIi€TAa 3 BUCOKMM BMiCTOM KUPY, BiICYTHICTb (pi3MIHOL
aKTHUBHOCTI, 110 TIPU3BOJIUTH 10 HAKOTIMYEHHST HEIOOKUC-
HEHMX KUPHUX KUCJOT i iX TOKCUYHUX alllJIbOBAaHUX (POpM,
YTBOPEHHSI aKTUBHUX (hopM KMCHIO0. OKCUIIATUBHUM CTpec
BUKJIMKAE TIOLUKOMXKEHHS B-KIITUH, TTOPYILIEHHS CeKpeLil
IHCYJIiHY ¥ yTHJTi3a1lil IJII0KO3M i XXUPiB, 1110 TTPOBOKYE PO3-
BUTOK iHcysiHOpe3ucteHTHOCTI (IP) [4].

Oco6u 3 MH30 MaroTh OBl KiTBKIiCTh BiCIIepaIbHOTO
i1 abIOMiHAJIBHOT'O XXUPY, BUILL piBHI GioMapKepiB CUCTEMHOTO
3amnajeHHs (C-peakTUBHOro OilKa, Mpo3analbHUX LIUTOKi-
HiB), HVKY piBHI agunoHekTuHy. [1in yac oliHKu pe3ysibra-
TiB dpemiHnremckoro gociimkeHHs (2902 ocoou) Oyna BU-
JiJIeHa KOropTa Malli€HTiB 3 HOpMaIbHOIO Macolo Tima (IMT
< 25 Kr/M?), SIKi MaJI1 03HAKW BUCOKOTO KapIioMeTaboTiy-
HOTO pU3MKY. Takuii (peHOTUII OTPMMAB Ha3BY «METa0OJIITHO
HE3I0pOBUIT 3 HOpMaJIbHOI Macoro Tia» [5]. Lig rpyna, Ha
BiIMiHY Bill 310POBUX XyIOPJ/ISIBUX JIOACH, Majia TUIIOBI IS
OXMPIHHS TIOPYIIEHHS: TinepiHcyTiHeMito, mepBuHHY IP, ri-
MePTPUITILIEPUAECMiIO, 301IbILIEHHS YaCTKM XKUPY B Tili, BUIL
PiBHi JIenTHUHY, (hakTOpa HEKPO3Y IMyXJIMHMU 0, i HUXKYi piBHI
anunoHekThHy. Pusnk LI/1 6yB MpakTMYHO OHAKOBUM Y TPy
YYaCHUKIB 3 HOpMaJIbHOIO MAacOIO Tijia i B IpyIax i3 HagMip-
HOIO MAacoIo TiJla it OXXupiHHsM [6]. BimoMo, 110 Tpy O3KUpiHHI
i1 L1 2-To TUIy CriocTepiraeThCs Aeperyisilisl rinorajiaMo-Ti-
nogizapHo-anapeHanonoi (I'TA) cuctemu, 1110 MPU3BOIUTH 10
MOCUJIEHHSI CEeKpellii ITIOKOKOPTUKOIIB, 30KpeMa KaTabo-
JIIYHOTO TOPMOHY KOPY HATHMPKOBUX 3aJ103 KOPTU30.y [7].

Mertoio po6oTH OyJ10 BUBYEHHSI OCOOIMBOCTEI aHTPO-
MOMETPUYHUX i KOMITO3UIIMHNX TTOKA3HUKIB, TTOKa3HUKIB
BYIJIEBOIHOTO, JIiTTiAHOTO I TTypMHOBOTO OOMiHY, aHa0O0Tiu-
HO-KaTaboJ1iyHOro 0anaHcy (3a piBHSIMMU iHCYJIiHY i IJTIOKO-
koprukoiniB (I'’KK) (koptuzony, AI'EA-C)) sk npeaukTopiB
KapIioBacKyJISIpPHUX 3aXBOPIOBAHb Y MALI€HTIB i3 IlyKPOBUM
nIiabeToM 2-To THITY 3aJeXHO Bil (DeHOTHUITY.

MaTepiaAn Ta MeToAmn

o mocmimkeHHsT BKIo4eHo 165 xBopux Ha LIJ] 2-To
Ty, 3 HUX 71 XiHkKa i 94 yonoBiku, BikoM Bizx 32 10 82 po-
KiB (59,0 £ 8,3 poky), siki crpaxknanu Bia LI 2-ro Tumy Bin

onHoro 10 32 pokis (11,50 £ 6,26 poky), Maiu piBeHb IJIi-
KosaHoro remorno6iny (HbAlc) monan 6,7 % (8,3 £ 1,8 %)
Ha TJIi IpUIAOMY MEePOPATbHUX IIYKPO3HIKYIOUMX 3aCO0iB.

VYci naiieHTH npuitManyd aHTUTiNEPTEH3UBHY, TilloJIi-
MigeMivHy, NepopaibHy IYKPO3HUXKYBAJIbHY Tepalliio cTa-
GiJIbHO BITPOIOBX HEe MEHIIEe HiXK 6 MicsIIiB, HE MaJlk CyT-
teBux CC3 abo HUPKOBOI AuCGYHKILIT. XBOpPi MPOXOAWIN
KJIiHiYHe 00CTeXXeHHS Y BilIijIi BIKOBOI €HIOKPMUHOJIOTII Ta
KiiHiyHOI hapmakostorii 1Y «[HCTUTYT eHIOKPUHOJIOTIT Ta
o6Mminy peuoBuH iM. B.I1. Komicapenka» HAMH Ykpainm.

Yci nauientu ninnucyBanu «lHGopMoBaHy 10OpPOBiIbHY
3rofly malli€eHTa Ha MPOBEACHHS NiarHOCTUKM, JIiKyBaHHS i
Ha IMPOBeIeHHSs orepallii Ta 3HeOOJIeHHSI» BiIIOBIIHO 10
Haka3y MiHicTepcTBa OXOpOHU 310pOB’st YKpainu 14 mro-
Toro 2012 poxy Ne 110, po3pobisieHoro Ha ocHOBI [esbciH-
CbKoOI ieknapatiii 1975 poky Ta i 3MiHEHOTO i1 IOTTOBHEHOTO
BapianTa 2000 poxy.

Kommno3suiiito Tijia oliiHIOBaJIM METOAOM OioeeKTpud-
Horo iMmrienaHcy (aHanizatop Tanita BC-545N, fnoHis).
OuiHtoBanu piBeHb BicuepaibHoro xupy (B2XK) B iHTepBati
Bin 1 1o 59 ox.; KoxXHa oguHUL Biamosigae 10 cMm? Ha 1mo-
BEPXHi BHYTPIIIIHIX OpraHiB; HOpMaJIbHUI piBeHb CTAHO-
BUTH Bix 1 mo 12 ox. BXK.

V BcixX mali€HTiB BUMipIOBaJIU: Macy TiJia, 3piCT, OKPYXk-
Hictb Tauii (OT). Po3paxoByBasiu inaekc Macu tina (IMT,
Kr/M?), cKeJeTHo-BicuepanbHuii ingmekc (CBI; skeletal-to-
visceral ratio) (CBI = M’sa30Ba maca (kr)/piBeHb B2XK (cM?)),
iHaekc BicuepaibHoro oxupinHs (IBO) 3a dopmynamu s
YOJIOBIKIB i XiHOK. Bu3Havyany KOHIIEHTpAIil0 TJIIOKO3U
Hatule, piBeHb HbAlc, 3aranbHoro xosnecrepuny (3XC),
tpurainepunis (TI'), xonecTepuHy JiMONpPoOTeiHiB HU3b-
koi minbHocTi (XC JITTHI), nyxke HU3bKOI LIILHOCTI,
Bucokoi mispHOocTi (XC JITIBILL), iHmekc aTeporeHHOCTI
(IA = (3XC — XC JIIBIILL)/XC JITIBIL). Buznauanu KoH-
neHTpaitito ceyoBoi kucaotu (CK) i kpeatuHiHy B cupo-
BaTIIi KpOBi i1 m0OOBIii cedi, po3paxoByBanu KiipeHc CK i
KpeaTHHiHY, hpakuiitHy ekckpeliio ypati (PEY = kiipeHc
CK/kiipeHc kpeatusiny x 100 %), aktuBHicTb hepMeH-
Ty peyTuii3allii MypuHiB TiloKcaHTUHTYaHiHbochopurbdo-
sunrpaHcdepasu (FTOPT = kouueHTpauis CK y ceui/
KOHIIEHTpallisi KpeaTUHiHY B cedi, MMOJIb/J1). AHai3u
BUKOHYBAJIUCh y cepTudikoBaHux Jadopartopisix M. Kue-
Ba. KoHIIeHTpallif0o KOPTU30Jly B CUPOBATILIi KPOBi, B3SATOL
BpaHLIi TicJIsT TPOOYIKEHHS, BU3HAYAJIM METOIOM TBEP/IO-
(aznoro imyHodepmeHTHOTO aHamizy (IPA), 3acHOBaHUM
Ha MPUHILIUII KOHKYPEHTHOTO 3B’s13yBaHHs. HopManibHi
BEJIMYMHU KOHILIEHTpaLii KOPTU30Jly B IJIa3Mi BEHO3HO1L
KpOBi, oTpuMaHiil y paukoBuii 4yac (3 08:00 mo 10:00), y
3JI0POBUX JIFOJIC CTAHOBJSATH Bil S MKT/mT 10 23 MKT/m
(138—635 umounb/n). Konuentpauito JT'EA-C Bu3Haua-
JIM METOIOM TBepaodasHoro KoHkypeHTHoro IMA. Hop-
MaJibHi BeamunHu KoHeHTpaltii JIFEA-C y ra3mi KpoBi y
3M0POBUX YOJIOBIKiB CTAHOBIATH 39—463 MKT/II; y XKiHOK
PENPOAYKTUBHOTO BiKy — 46—275 MKT/[T; Y 3KiHOK Y TTOCT-
meHomnay3i — 48—208 mkr/nj1. Po3paxoByBasiv BigHOIIEHHS
koptuzos/JIAT'EA-C, npu 11boMy KOHILIEHTpallii 000X cTe-
POIIHUX TOPMOHIB BUpaxayik B MKT/u1. CriBBiIHOILIEHHS
piBHiB JITEA-C i KopTH3071y pO3MIsSiAaloTh SIK MOKa3HUK
apeHOKOPTUKAIbHOI aKTUBHOCTI i1 cyMapHUX e(eKTiB KOp-
TU30JTy, a TAKOXK SIK KJTIOYOBHMI MapKep CTIKOCTi OpraHi3mMy
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1o crpecy. Lle BigHOIIEHHS IMPOKO BUKOPHUCTOBYETHCS B
KJIIHIYHUX i €eKCITEPUMEHTATBHUX AOCTIIKEHHSIX SIK Yy T~
BUii iHaukatop aktuBHOCTI I'TA-oci i1 6anaHCy KaTabomiu-
HUX/aHa0O0JIIYHUX MPOLIECIB.

CraTucTUYHYy 00pOOKY pe3yabTaTiB MPOBOAWIIM 3a OO
MOTOI0 CTaHAapTHOTO NakKeTa aHani3y Statistica 10.0. Kope-
JISIUIHWMA aHaJ1i3 TTIPOBOAMIIM 3 BUKOPHMCTaHHSIM KoedillieH-
Ta KopeJaii r [lipcona — Cmipmena. PizHuliio moxkasHukis
IIO i micJIs1 JTiKyBaHHS Ta BipOTiAHICTh KOPEJSILiiA OlliHIOBa-
JIM 3 BUKOPUCTaHHAM KpuTepito CTeloneHTa. Pe3ynsratu
BBaxkasin BiporinHuMu mipu P < 0,05. JIyist BCix BKITIOYEHUX
IO aHaJli3y KiJIbKiCHUX ITapaMeTpiB MpoBeaeHa MepeBipKa
TiImoTe3M Ha IIpeIMeT BiIIIOBITHOCTI (PaKTUYHOI'O PO3II0-
My KOXHOTO 3 JOCHTIIKYBaHUX MOKA3HUKIB MapameTpam
HOpMaJIbHOTO po3noniny (3a kpurepiem llamipo — Yinka).
Y Bunaaky, KoJM MOKa3HUKU PO3IMOIUTY B Maliii BUOipIIi
(n = 6) He Oy IM HOPMAJTBLHUMMU, JUTS CTATUCTUYHOT 0OPOOKHU
pe3yabTaTiB OyJIM BUKOPUCTaHI HermapaMeTpU4Hi METOAUN
BapialliliHOi CTaTUCTUKM, a TAKOXK KpuTepiit ManHa — YiTHi
JUIS1 HEe3aJIeSKHUX BUOIPOK.

PesyAbTaTH

Ycix maiieHTiB, BKIIIOUECHUX 10 DOCTimKeHHs (n = 165),
OyJIO pO3MiJIeHO Ha ABi rpyu 3aJiexKHO Bil HasIBHOCTI
3arajlbHOTO OXUpPiHHS, 10 BU3Hadanoch 3a IMT. Ipy-
na 1 — 06e3 OXUPiHHS: 3 HOpMaJIbHOIO ab0 MOMipHO
301UIBIIEHOI0 MACOIO TiJla, 0€3 BCTAHOBJICHOTO AiaTrHO3Y
oxupinusg (IMT < 30 kr/m?; n = 72, x/4 = 33/39); rpy-
ma 2 — 3 oXupiHHaIM pizHoro ctyrens (IMT > 30 kr/m?;
n =93, x/4=38/55). ¥ KoxHiil i3 11ux rpyn Oy;10 BUIiIEHO
MiATpyIIM 3a PiBHSIMMU BiCLIepaJIbHOTO XKUPY:

— miarpyna 1.1 — 3 HopManibHUM piBHeM B2K (B2XK
<12o0m.;n=44,x/a4=27/17);

— miarpyna 1.2 — 3 migBumenuM piBHeM B2K (B2XK
> 12 om.; n =28, /9= 6/22);

— miarpyna 2.1 — 3 HopMaabHuUM piBHeM B2K (B2XK
<12o0m;n=26,x/a=19/7);

— miarpyna 2.2 — 3 nigBuieHuM piBHeM B2K (B2XK
> 12 on.; n =67, x/9=19/48).

VY ninrpynax nauieHTiB 3 Bucokum BXK crioctepiranoch
BipoTrigHe 30UTbIIIEHHS ITOKA3HUKIB M’SI30BOi MacH, MiHe-
PaJibHOI Macu KiCTOK, MiJBUILIEHHS piBHS 06a3a71bHOIO Me-
Ta0o0J1i3My i METa0OIIYHOIO BiKy MOPiBHSIHO 3 MiArpyHaMu
3 HopMabHUM BZK. Lli 3 3akoHOMipHOCTI 30epiraauch mpu
BU3HAYEHHi CErMEHTapHOTO PO3IOALTY XKMPOBOI Ta M’SI30BOI
Macu B HazBaHuX miarpynax (P < 0,05) (ta6a. 1).

BusiBiaeHo BiporiiHoO HUKUYMI CKeJIeTHO-BicLiepaJbHUMI
iHIEKC y IMalli€HTiB 000X MiATPYII 3 BiCLIepaIbHUM OXMPiH-
HsaM (2.1 1 2.2) mopiBHSIHO 3 ocobamu 6e3 BicliepalbHOTo
oxupinnsg (1.111.2) (P <0,05), 110 cBiquuTh IMpo MiaBUILEe-
HUI pU3UK pO3BUTKY i rporpecyBaHHs CC3 i capKorieHii.

Mix gocnigxyBaHMMM rpynaMu He OyJIO CYTTE-
BUX BingMiHHOCTe# y piBHIx HbAlc, riikemii HaTie
(P > 0,05). B 060x miarpyrmax 3 oXXUpiHHSIM CepeIHi 3Ha-
YeHHs iHCyIiHeMii HaOIIKaICh 10 BEpXHBOI MexKi HOpMU
(< 22,5 MmxOp/mi) i Oyau BUILIMMMU 3a Taki B Ipyri 6e3 3a-
rasnibHOro oxupinus. Crymnins I[P (HOMA-IR) nepeBuiiryBaB
HopMy (< 2,7) y BCiX pO3IJISTHYTHX TTiArpynax i 6yB 3HaUHO
BUILMM Y TAIEHTIB 3 OXXUPiHHAM (8,96 £ 3,9219,68 + 5,75),
HIX Yy BiIMOBiIHUX MiArpymax 6e3 oxupinug (6,11 £ 2,77
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Migrpynm

PucyHok 1. BigHoLUeHHS1 MOKa3HUKIB M’ 130BOi
macu go nnoLyi BicyepasibHoro Xxupy (CkeneTHo-
BicyepanbHuii iHgeKkc) y rpynax xsopux Ha LJ 2-ro
TUny 3 gpeHoTnamm 6e3 oxupiHHa (nigrpynn 1.1, 1.2)
i 3 oXxupiHHam (nigrpynu 2.1, 2.2)

i7,88 £4,65), P <0,05. ITokasuuku IP i cexpelii iHCy1iHy
(C-nentun i HOMA-B) BiporinHo He BiIpi3HSIUCH B Me-
KaxX KOXXHOI TPyl MiX HiArpyrmamMu 3 pisHuM piBHeM B2K
(P >0,05). 3adhikcoBaHo MiABUILIEHHSI PiBHS TPUTJILIEPUIIB
y Mali€HTIB Julle 3 BiclepaabHuM oxxupiHHaM (P < 0,05).

OTpumaHi pe3y/ibTaTi JO3BOJIWIM BUSIBUTH TIEBHI OCO-
OJIMBOCTI MOKAa3HUKIiB IIyPUHOBOTO OOMiHY B PO3IJISIHY-
TUX IpyHax namieHTiB (Ta0i. 2). binrblricTe o6cTexXeHNX
naiieHTiB (91,5 %) 3HaXOOWINCH Y CTaHI HOPMOYPHUKEMIT;
rirnepypuKeMiio, JiarHOCTOBAHY 3TiIHO 3i CTaTeBOIO HOP-
MoOI0, BUsIBJIEHO B 7 % nauienTiB rpynu 1 i 14 % natieHTiB
rpyru 2. lo6oBa exckpeuisi CK, 1110 3a1eXuth Bif 1000-
Boi npoaykiii CK, nepeBuiiyBasia BEpXHIO MeXy HOpMU
(5900 MkMoOJTH/M00Y) y 38,8 % ycix 0OCTeXEHUX MALIIEHTIB,
He3BaXkalo4yu Ha MepeBaXkHy HOPMOYPUKEMIito, 1110 BKa3ye
Ha rinepnpoaykiito CK Bripomosx noou. Ciia 3a3HauynTH
BiacyTHicTh pisHuLi piBHiB IIIK® i ki1ipeHcy KpeaTuHiHy
MixX yciMa miarpynamu. Bucokuii pisens B2K cynpoBomky-
BaBCsl BipOTiTHUM 3POCTAaHHSM PiBHSI YPUKEMil, 1110 MOXKe
Oyt moB’s13aHo 3 HammuimkoM B2K — mipomynienra CK. ITo-
Ka3HUKHU KJipeHcy i (ppakuiitHoi ekckpeiii CK He manu
BipOTimMHOI Pi3HMIII MiXK ITATpyIIaMy TPy 0e3 OXUPIiHHSI.
Buiuii cepenniii piseHb CK y KpoBi oci0 i3 3arajibHuM i/ado
BiclLIepaJIbHUM OXKHUPiHHSIM 3yMOBJIIOBABCS, 3 OMHOIO OOKY,
oinbioto mpoaykiieto CK y minikipHiii Ta abmromMiHaIbHii
JKMPOBili TKAHWHI, 3 IPYTrOro — BUILOIO peadbcopOlIieto ypa-
TiB Y HUPKOBUX KaHAJbISX, MMPO 110 CBITYUTh TAKOX 3HU-
JKEHMI BITHOCHO HOPMU (sIKa CTaHOBUTH 8,3 %) cepemHiit
piBeHb iHIEKCY eJliMiHaLil ypaTiB ((ppaKLiiiHOI eKCKpellii)
B 000X MiATrpyIiax 3 OXXMPiHHIM, HE3aJIeXKHO Bif piBHs B2K.

V naiieHTiB 0€3 0XXUpPiHHS B 000X MiArpynax BUSIBIE-
HO BUIIi 3HaYEHHST pO3paxyHKOBOTO Mmoka3Huka [TOPT,
HIX y HiArpymnax 3 oXHUpiHHSIM, 110 BiANOBiIa€ HUXYild
aKTUBHOCTI aHa0OJIIYHOTO UISIXY peyTuii3alii MmypuHiB.
B oci6 naHoi rpynu BiTHOCHMI 1e(illUuT aKTUBHOCTI IIOTO
¢depMeHTy MOXe pOOMTH BHECOK Y MiABUIIEHY eJTiMiHaIIil0
IyPUHIB ITOPiBHSIHO 3 XBOPUMU 3 OKMPIHHSIM.

[Noka3zHuku aHa0OIIYHO-KaTaO0OIiYHOTO OalaHCy Olli-
HIOBaJIM 3a PiBHSIMU iHCYJIiHY Ta criBBigHOmeHHAM KK
koptu3os/JATEA-C (rmoka3HuK 6ajaHCy CTPECOBMX i aHTH -
crpecoBux 'KK i ctpecocTiiikocTi).
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V nigrpynax nmamieHTiB 6e3 oxupinHsg (1.11 1.2) migBu-
LIEHWI piBeHb KOPTU30Y (MOHaA 23 MKI/[IJ1) BU3HAYEHO
B 31,8 1 35,7 % BumnazakiB BiANMOBIIHO, TOMI K Yy MiArpynax
oci6 3 oxupiHHaM (2.1 i 2.2) rinepkopTusosemito 3adikco-
BaHo nuie B 3,7 1 11,9 % Bumanxis BiamosigHo (Ta6im. 3).
CepenHi piBHi KopTH30JieMii B TTalliEHTIB 0e3 0XUPIiHHS
(20,49 £ 0,76 mxr/mn i 22,84 £ 1,86 MKr/mt) Oy;u BiporinHo
BUIIMMU, HiXX y IpyITi 3 oxxupinaam (15,44 + 0,67 Mkr/mn
i 16,56 + 0,68 mMxr/mn) (P < 0,05), TOGTO MOXHA TIPUITY-
CTUTU CTaH (PpYHKIiOHAJIBbHOTO rinepkoptuuusmy (OI'K),
SKWI MOB’sI3aHUI 3 aKTHBAIi€l0 CMMIIATOaIpeHaI0oBO1
CUCTeMHU i BimoMuil HU3K010 o3HaK MC (nucriikemielo,
MUCTITTIeMi€I0), 1110 MiABAIIYIOTh KapaioMeTadoaiuHnit
pusuK. BapTo 3a3HaunTH, 110 aHAJIOTIYHI TeHAEHIIi CITo-
CcTepirajancs y BiIIIOBiIHMX ITiATPyIIaX XKiHOK y MEHOIIa-
y3i. BpaxoBylouM pi3HUIIIO B CTaTeBUX i BIKOBUX HOpMax
AT'EA-C, nng momanbiioro BUBYeHHs Oyjia oOpaHa Xi-
Houa KoropTa mnauieHTtiB. Konuenrpauis JII'EA-C oyna
3HAYHO HMKYOIO B Malli€HTiB HiATrpyn 0e3 OXMpiHHS
(87,87 £ 55,72 mxr/mu i 104,00 + 63,70 MKr/mi1) 1o~
PiBHSIHO 3 BiAMOBiZAHMMU IiArpynaMu 3 OXMPiHHIM
(138,00 £+ 51,03 mxr/™mm i 118,00 + 51,03 mkr/mu Bigmo-
BinHO) (P < 0,05). Otxe, peHOTUIT O€3 OKMPIHHS XapakK-
TepusyBaBcs BUIIUM piBHeM cTpecoBux I'KK i Hkumm —
AHTUCTPECOBUX, TPO 1110 CBIIUUTH 3HUXKEHHS BiTHOILLIEHHSI

koptuzon/JA'EA-C y migrpynax 3 oxxupiasasam (0,11 £ 0,07
i 0,15 £ 0,08) mopiBHsIHO 3 MiArpynamu 6e3 OXUpPiHHS
(0,29 £ 0,161 0,30 £+ 0,22), BimoOpaxkarouu OLTBIITY YyT-
JIMBICTh TaHOTO MOKa3HUKA JI0 3MiH OajlaHCy CTPECOBUX
iantuctpecoBux 'KK (P < 0,05). He BusiBneHo BiporigHoi
pi3HUILII PiBHIB KOPTU30JY B MexXax rpymn 1 i 2 3ajiexkHO Bif
piBHst B2K (P > 0,05), Toni sik koHueHTtpauist JIITEA-C 6yna
3HIDKEHA B miArpyi 1.1 mopiBHsIHO 3 miarpymoro 1.2.
[Tocuneny nepudepruyHy MpOAYKILil0 KOPTU30JTY Y Bic-
LiepaJIbHiil XXMPOBili TKAHMHI OB’ SI3YIOTh 3i 30iIbIIEHHIM
eKcrpecii Ta akTuBHOCTI (hepmeHTy 11B-Timpokcucrepoinme-
rigporeHasu tuny 1 (113-T'CI1), sikuii 3nifiCHIOE TOKAIbHY
BHYTPILIHOKJTITUHHY KOHBEPCil0 HEAKTMBHOTO KOPTU30HY
B aKTUBHUI KopTU30J. Binomo, 1o aktusHicts 113-T'CA1
i BimHomenHst koptusos/JAT'EA-C nigsumieni npu MC,
oxwupinni, [P, LI/ 2-ro Tuny. HaMmu BUKOHaHO BU3HAYEH-
Hs akTuBHOCTI 11B-T'C1 y cupoBaTiii KpoBi YaCTUHM Ma-
LIEHTIB, SIKi HaJIeXXaJlM A0 KOXKHOI 3 JOCiIKyBaHNX TPYIT
i miarpyn (cymapHo B 75 oci0). Y maHiii BuOip11i mauieHTiB
cepenHi nmokazHuku Koptuszony, JIIF'EA-C, BinHOmeHHS
kopTtuson/IATEA-C Gyau GJIUM3bKUMU 10 TAKUX B aHAJIO-
TiYHMX TpynHax Mali€eHTiB 3arajJbHo1 KoropTu. Ha Tii Hiuk-
4yoro piBHsSI aHaboMiuHKUX ropMoHiB (iHcyniny i JITEA-C)
B 000X miArpymnax rpynu 1 BU3Ha4Ye€HO MiABUILIEHY aKTHUB-
Hicts 11B3-I'CA1 (3,80 = 1,01 ur/mim i 3,72 £ 1,36 Hr/mi)

Ta6bnuys 3. [JiarHocTu4Hi Kputepii pisHux ¢peHotunis y xsopux Ha U/ 2-ro tuny

MopdhomeTaboniunui eHoTun
be3 oxupiHHsA: kaTabonivynui, OXupiHHA: aHaboniyHui,
rReTTT ropMoHanbHo-MeTabonivHuil aniMeHTapHO-riNOKiHETHYHUA
Cy6heHoTun Cy6theHoTun Cy6theHoTnn Cy6cheHoTun
6e3 BicuepanbHoro 3 BicuepanbHum 6e3 BicuepanbHoro 3 BicuepanbHum
OXMPIHHA OXUPIHHAM OXMPIHHA OXUPIHHAM
AHTPONOMETPHYHI 1 KOMIO3NLIAHI MOKASHUKH

BicLepanbHui xup N 1 N ™
0T/0C N N1p ) 1

IMT N N1p ) ™M

1BO N, Ny Nt 1 " il
3aranbHnit xup, % N N " "
CkeneTHO-BicLepanbHWil iHAEKC N N| l l

Byrnesoghuii i ninigHnii 06MiH
[Heynin N NT Nt
HOMA-IR N1t M ™M
Tpurniyepuan Nt T Nt NP, 71T
06miH ce4yoBoi kuenotm
CK cupoBartku N Nt N1p NT 1
Ho6osa ekckpeLis CK 1 M 1 ™
KnipeHc CK Nt N1t N Nt
PeyTunisauis CK (3a pisHem [TOPT) Nt N1 N N
TopmoHn KopH HagHUPKOBHX 337103

Koptnaon N1t Nt N N
Koptuzon/ATrEA-C T T l l

Mpumitkn: N — Hopma; 1 — nigBULLEHUN PiBEeHb NMOKa3HUKA; | — 3HW)XKEHWI pPiBE€Hb rnoka3Huka; 11 — 3Ha4Ho
nigBuLeHnii piBeHb nokasHuka; Nt — nigBuLLieHni piBeHb NoKa3HNKa B MeXxax HOPMU MOPIBHAHO 3 iHLUINMU Tpy-
namu; N| — 3HMKEHUI piBEHb MOKa3HNKa B MeXXaX HOPMU MOPIBHAHO 3 iHLUMMU rpynamu.
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MOPiBHSIHO 3 BiIITIOBITHUMM IiATPyIIaMU 3 OXUPIiHHSIM
(4,26 £ 0,16 r/mni4,12 £ 0,21 ur/ma, P <0,05). Y pesynb-
TaTi piBHi KOPTU30J1y i BEJIMYMHU BiTHOLIEHHS KOPTU30J1/
ATEA-C 3HauyHO HMXYi B 000X MiArpyIax 3 OXKUPiHHSIM
MOPIBHSHO 3 BiAMOBITHUMM IiArpyHaMu ocid 6e3 oxKUpiHHSI
(P <0,05).

BuspneHi Hamu B rpyni 3 GeHOTUIIOM 0€3 OXUPiHHS
BUIII piBHI KopTH3oJly i BinHowmeHHs1 koptuzoi/[AI'EA-C,
Mopsi 3 BITHOCHO HU3bKOIO KOHLIEHTPALIIEIO iHCYITiHY, 1a-
IOTh MiJICTaBU MPUITYCTUTH, 1110 B 1Iiif IPyIli IIepeBaXkaloTh
KaTaboJIiyHi IIPOLIeCH, 110 MOXKE TTOSICHIOBATH BiICYTHICTh
3arajJlbHOT0 OXHWPiHHS, MEHIIYy M’sSI30BY i KiCTKOBY Macy,
BimcoTok xupy, piBeHb CK y nauieHTiB 6e3 oxxupinHs. Ha
MPOTUBAry bOMY B MAIi€HTIB 3 PEHOTUIIOM OXUPIHHS
CTIOCTEPIiTaJIuCh BiAIHOCHO HU3LKUI PiBEHb KOPTU3OJY
i BUILIi piBHi aHA00JIIYHOTO TOPMOHY — iHCYJIiHY, 110 MOXKe
CIPUSITH HAKOMMYEHHIO MiAIIKipHOTO i1 a0a0MiHaIBHOTO
JKMPY BHACTIIOK MePEeBaXKHOTO BIUIMBY aHA0OIIUHUX TOP-
MOHIB, SIKi CPHUSIOTH JIiloreHe3y i YTBOPEHHIO IypUHIB
de novo.

Otxe, nalieHTH 000X MiArpyn 6e3 3arajJbHOTO OXU-
PiHHS Bigpi3HSUIMCH Bil BiIMOBIZHMX MiATPYIT OCI0 3 OXKM-
piHHsSM HuX4uM piBHeM B2K, M’s130Boi Macu (3arajibHoi
Ta CerMEHTapHOI1), MiHepaJIbHOI Macu KiCTOK, 0a3aJIbHOTO
MeTaboJ1i3My i MeTabOJIIYHOTO BiKY, PiBHSIMU CKEJIETHO-BIC-
nepanbHoro iHaekcy (P < 0,05). Kpim Toro, nociimxyBaHi
nauieHTu 6e3 abJOMiHAIBHOTO i BiClIepaIbHOTO OXUPiH-
HSI BIIPI3HSIIMCS BiJl iIHIIMX 00CTEXYBAaHMUX OCI0 HUXKYUMU
PiBHSIMH ypuKeMii, BACOKMMHU MOKa3HUKAMM eIiMiHalil
ypartiB (KiipeHcy, ¢ppakuiitHoi ekckpenii CK) i po3paxyH-
koBoro nokaszHuka ['TOPT Ha T1i HUXKYOTO PiBHS iHCYIiHY
(P < 0,05), 110 Moxe BifMOBiIaTU YaCTKOBOMY JeDillUTy
aHa0OJIIYHOTO IUISIXY peyTUJlizallii MypuHiB. ¥ XBOPUX i3 3a-
TaJIbHUM OXXUPIiHHIM He3aJIeKHO Bill BMICTY BiCLIepaJbHOTO
KUpy 3aiKCOBAaHO HUXYi MOKAa3HUKU KOPTU30J1Y i BiTHO-
meHHs koptr3oi/[AT'EA-C Ha 111 BUIIUX piBHIB iHCYJTiHe-
Mil TOpiBHSIHO 3 rpynoto 6e3 oxupiHHs (P < 0,05) (tabu. 3).

O6roBopeHHs

KopTtuzon Mae cuibHUM BIUIMB Ha MeTa00J1i3M, BUKJIM -
KalouM LIeHTPaIbHE OXXMPiHHS, pe3UCTEHTHICTb 10 iHCYIIiHY,
HETMepeHOCUMICTh TJIIOKO3U i IUCiTiaeMil0 — HalBaXKIu-
Bimi ynHHuKY pusuky CC3 [8]. Uepes BIIMB Ha IIEUiHKY,
CKEJICTHI M’sI31 ¥ XXUPOBY TKAaHMHY, a TaKOX Ha ajbda-
i 6eTa-KJIITUHM MiAIUTYHKOBOI 321031 XPOHiYHE IiABU-
ILIEHHSI PiBHIB LIUPKYJIIOIOYOTO KOPTU30IY MOXKE CIPUSITA
po3Butky MC yepes iHIIMIT MeXaHi3M, HiXXK MOYJTIOBaHHSI
3arajeHHs, CTBOPIOIOUM MEPeayMOBU Jisl po3BUTKY LIJ1
2-TO TUTTY i TTOPYIIEHHS CeplEeBO-CYAMHHOI cucTeMu [9].
M L/l maTorHOMOHIYHUM € aucOalaHC CTePOiTHUX Fop-
MOHIB, TOOTO CITOCTEpiraroThcsl 3MiHU B aHAOOTIYHOMY
11 kaTabosiyHOMY IIIsXax MeTaboizmy [10]. BctanoBieHo,
o y xBopux Ha LIJI 2-ro TuIry B yMoBax XpOHi4HOTO CTPECY
BUHMKA€E HU3Ka KIiHIKO-MeTa0OoMiYHUX 3MiH, TTOJIOHUX 10
CUHJIPOMIB €HIOTEHHOTO 11 €K30r€eHHOTO (PYHKIIOHATBHOTO
rinepKOpTULIM3MY, 30KpeMa, CIIOCTEPIra€ThCS IePETyIIsIiist
I'TA-oci Ta 30inblIeHHsT KaTaboMiYHOI Ail KOPTU30ILY, 110
MPOSIBJISIETbCSI KaCKaaoM OiOXiMiYHUX MOPYIIEHD i 3MiH
kommo3uiii Tina [11]. Inmmit KK, gerinpoeniannpocte-
POH, € TPUPOAHUM (DYHKIIIOHATBHUM aHTarOHICTOM KOPTH -

30J1y I «QHTUCTPECOBMM» TOPMOHOM, SIKMII Ma€ aHAOOJIiYHi1
e(eKTH, aKTUBYIOYM aHTUTJIFOKOKOPTUKOIIHY aKTUBHICTh
y XKUPOBili TKAHMHI i MO3KY, 3MEHILIEHHs BUPOOJIEHHS IIPO-
3amnajbHMUX IIUTOKIHIB [12].

[Mocuneny nepudepruyHy NpoayKIil0 KOPTU3OJY Yy Bic-
LIepajibHiil XXMPOBif TKAaHWHI OB SI3YI0Th 3i 30ibIIICHHSIM
eKcrpecii Ta akTuBHOCTI (hepmeHTy 11B-rinpokcucrepoine-
rimporeHasu Tumy 1, KWl 30iliCHIOE JIOKAJIbHY BHYTpiIII-
HBOKJIITUHHY KOHBEPCil0 HEAKTMBHOTO KOPTU30HY B aK-
TuBHUM KopTu3oi [13]. Bussneno, mo MC i LI/ 2-ro Tumy
CYTIPOBOKYIOTHCS 3MiHamu akTuBHOCTI 11B-T'CI1 [14, 15].

Jo 1poro yacy posb aucdyskuii I'TA-cuctemu y dop-
MYyBaHHi MeTaboiuHUX (PEHOTUTIIB i cepleBO-CyIMHHUX
MOPYLIEHb 3ATUIIAETHCS MAJIONOCTIIKeHO0. ToMy € akTy-
JTbHUM JOCJTiIXKEHHS 0COOJIMBOCTE aHA00JIiYHO-KaTabo-
JliyHoro 6ajaHcy B miaHi criiBBigHoweHHs 'KK, 3okpeMma
B 0Ci0 3 (heHOTUIIOM O€3 OXKMPiHHS (KaTaboJiYHUM, CTpe-
COBHMM), Ha BiIMiHY Bil (DeHOTHUITY 3 OKUPIiHHAM (aHA0OTiu-
HUM, aJliMEHTapHO-TiMOKiHETUYHUM) [16].

Cnig migKpecanTH BaXJIMBICTh BU3HAYEHHS CKeJIeT-
HO-BICLIEPAJIBHOTO iHAEKCY, TOOTO BiIHOLIEHHSI MaCH CKe-
JeTHUX M’s13iB no mromdi B2XK (puc. 1). Lleit moka3Huk Oyiio
3alpPOIIOHOBAHO $IK iHAEKC, aCOLiiOBaHWI 3 METa0OTiYHUM
cuHapoMoM i LIJI 2-ro tumy, abo iHIeKC capKOMeHIiYHOro
OXUPIiHHA [5]. Y momyIsiuiitHuX ITOMepeYHnX OCITiIKeH -
HSIX i MeTaaHasi3ax Oys10 mokasaHo, 1o ingekc CBI kope-
JIIOE 3 TAKUMU O3HAKaAMU KapJioMeTaboiYHOTO PUBUKY,
SIK TUCTiMiaeMisl, TUCIJIiKeMisl, apTepiajbHa TinepTeH3is,
TMiBUIIIEHA XOPCTKICTh apTepiii, OT>Ke, MOXe 3aCTOCOBYBa-
TUCh SIK 1iarHOCTUYHMI iHauKaTop pu3uky LIJI 2-ro tumy,
MC i cepleBo-CcynMHHUX YCKaagHeHb [17, 18]. 3HmXeHe
CIIiBBiIHOIIIEHHS M SI3iB i BiClIepaJIbHOTO XXMPY XapaKTepHe
IU1s1 TToITyJistiii xBopux Ha LIJI 2-Tro Ty mopsin i3 Tpaauiii-
aHumu pakropamu puzuky CC3 (au3bki piBai XC JITIBIII,
Bucoki piBHi XC JITTHILI, kypiHHs1, apTepianbHa rinep-
TEH3isT), IKi He MOXYTb ITOBHICTIO IMOSICHUTH ITiABUILIEHUI
CeplLeBO-CYAMHHUI PU3UK y LIMX XBOpuX. Byjo onucano
¢eHOMEH CapKOMEeHIYHOTO OXUPIHHS, SIKMI ITiIKPECIIOE
MOXJIMBICTh CMiBiICHYBaHHS BiCcIlepaJbHOTO OXUPIHHS i3
capkoreHiero [19]. TTonepenHi gocaiakeHHs Mokasau,
IO CapKOICHIYHE OXUPIHHS € TMOABIMHUM MeTa0OJiIHIM
TTapeM i cTae cepiio3HOI0 TTPOOJIEMOIO JIJIS TPOMAaICHKOTO
3p0poB’s [20]. Ha choromni oTpuMaHo naHi po CUHEPriv-
HUIA BIUITMB CApKOIIEHil Ta BiCLIEpaIbHOTO OKWPIiHHS Ha Cep-
1IEBO-CY/IMHHI 3aXBOPIOBaHHS B NallieHTiB i3 111 2-ro tumy.

BucHoBoOK

OTxe, 3aCTOCOBYBaHHSI KOMILJIEKCY aHTPOTIOMETPUY-
HUX, KOMITO3UILIIHHUX 610XiMIYHMX i TOPMOHATBLHUX MTOKa3-
HUKIiB JO3BOJISIE TIPOBOAUTH AUepeHIIiaTbHy JiaTHOCTUKY
aJliMeHTapHO-TIMOKiHeTUYHOTO (aHA0OTIYHOTO0) i CTPECOBO-
ro (katabosiyHoro) (peHoTuIiB y xBopux Ha LI/l 2-ro Tumy,
TOOTO BCTAaHOBUTHU MEPEBAXHO aHAOOIIYHY ab0o KaTabo-
JIIYHY CIIPSIMOBAHICTh OOMiHY PEYOBMH HA OCHOBI OILIIHKU
KUTBKOCTI 1 XapaKTepy po3Ioaity xkupoBoi TKanuHu (IMT
i piBHs1 B2K), criiBBiZHOIIEHHST aHA0OIIYHMX i KaTaOOJIiYHUX
ropMoHiB (iHcyniny, [IFEA-C i kopTu3o:y), a TaKOX IOKa3-
HUKIB ITPOIYKIIii Ta eKCKpellii Ceu0BOi KMCJIOTH.

BusiBneHHs migBUIIEHOrO PiBHS KOPTU30JY BpaH-
11 Ticiist mMpoOymKeHHsT (HaOIMXKEHOTO 0 BEpXHbOI MeXi
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HOpMH), BiTHOCHO HU3bKoro piBHS JIT'EA-C, 3HMIKeHHS
BinHoieHHst koptuzon/AT'EA-C y naiieHTiB 3 heHOTU-
noM 0e3 OXUPiHHS MOXEe CIIyTyBaTH O3HAKOIO MOXKJIMBO-
ro GyHKIioOHATBHOTO (CYOKJIIHIYHOTO) TiMepKOPTUIIM3MY,
1110 aCOLIIOETHCH 3 TilepakKTUBAlli€I0 CUMIIAaTOAaAPEHATOBOI
CUCTEeMU, TIOCUJICHHSIM KaTabOoJIiYHUX TTPOLIECIB, PUSUKOM
Jlino- i Mioguctpodii. JlogaTKoBO BaxKJIMBO BU3HAYATHU CKe-
JIETHO-BiclIepaJIbHUI iHIEKC, OCOOIMBO B ITAlIiEHTIB 0e3
OXXUPIHHS, JUISI BAOKPEMJICHHS TPYIU 3 MiABUILICHUM PU-
3ukom CC3 i capkomneHii.

JonaTKkoBOIO XapaKTepUCTUKOIO METa0O0JiYHOTO CTa-
Tycy npu LIJI 2-ro Tuiy Moxe OyTH BU3HAUE€HHSI IOKa3HU-
KiB TMPOAYKIIii Ta €eKCKpellii ceuOBOi KMCIOTHU B TAIIEHTIB
3 PiI3HUM CTYNEHEM OXMPiHHS, 110 J03BOJISIE NeTANbHIllIEe
OXapakTepu3yBaTH IMiArpynu 3 Pi3HUM TOPMOHAIbHO-ME-
TaboMiYHUM TpodijeM 3 TOUKU 30pYy PU3UKY CepLIEBO-CY-
TUHHUX YCKJIaIHEHb.

IlepeniueHi o3HaKM BKa3ylOTh Ha aHAOOJIYHUIA TUTT Me-
Ta0oJ1i3My MPU OXMPiHHI, SKUI XapaKTepU3y€EThCs MOCU-
JICHHSIM CUHTE3Y XUPHUX KUCJOT, BKIIOUEHHSIM OCTaHHIX
1o ckiany TI' i HaKomUYeHHSIM JiMiAiB Y XKMPOBiii TKAHWHI.
JaHi mpoliecH IimIsaraloTb HeiipoOropMOHaJIbHI peryIsi-
11ii 3a yyacti aHa0oiuHUX (IHCY/1iHOBUX) i KaTabOIiUHUX
(KOHTpPiHCYJIiIHOBMX) TOPMOHIB, SIKi BU3HAYalOTh OajaHC
JIITOJIi3Y ¥ jiMmoreHe3y, ASMMOHYBAaHHS i MOOIiTI3i1Iil JTimi-
IiB i BIUIMBAIOTh Ha MOB’s3aHi 3 HUMU IIPOLIECU ITyPUHO-
Boro ooOMiny. Ha KopucTh LIbOro MPUITYILIEHHS CBiT4aTh
pe3yJbTaTh BU3HAYEHHS OaJIaHCy TITIOKOKOPTUKOINIB, 11O
M0KAa3aJI0 IMiABUIIEHHS PiBHS KaTaOOJIiYHOTO TOPMOHY KOp-
TU30J1y i 3HWXKEHHS 1oro (hyHKIIIOHAJIbHOTO aHTaroHicTa
AT'EA-C y rpyni 1 Ha BinMiHy Bin rpynu 2, y SIKiii BifHO-
meHHst Koptuzoi/ATEA-C Gyno 3HaUHO HUKYUM Ha TIIi
BUIIOTO PiBHS iHCYJIiHEMii. 3 OIJIsiAy Ha OTpUMaHi pe3yJib-
TaTyu BUSIBJIEHO, 11O SIK 3arajibHe, Tak i BicliepalbHe OXU-
PiHHS KOPEJIIOE 3 TAKMMU O3HAKaMM Kap1ioMeTadoJiyHOTO
PU3BUKY, SIK IUCITIMiAeMis, IUCTIiKeMisl, TOPYIIEHHS OOMiHy
CE4YOBOI KMCJIOTH, iHCYJIIHOPE3UCTEHTHICTh, TTOPYILIEHHS
TOPMOHIB KOPY HaJHUPKOBUX 3aJ103.

KonduikT inTepeciB. ABTOpU 3asIBJISIIOTH PO BiICYTHICTh
KOHIIIKTY iHTepeciB i B1acHOI (piHaHCOBOI 3alliKaBICHOCTI
MPU MiArOTOBLI JaHOT CTATTi.

Indopmanisa npo dinancyBanna. CtaTTs miaroTosiacHa
B paMKax OromKeTHoro ¢iHaHcyBaHHST HalioHanbHOT aka-
JeMii MeAMYHUX HayK YKpainu (HaykoBa TeMa No 538).

Buecok aBropiB. [lpubusa O.B. — miarotoBKa CTaTTi,
HaOip mawieHTiB i aHai3 naHux; Jikuy O.B. — aHami3 npo-
osiemu i po3poOka KoHuenii ctatti; Kywnapvosa H.M.,
Kosanvuyk A.B., Hluwkans-Illuwosa K.O. — Habip maitieH-
TiB i aHAJIi3 JaHUX.

Cnuncok Aiteparypu

1. Piché M.E., Tchernof A., Després J.P. Obesity Phenotypes,
Diabetes, and Cardiovascular Diseases. Circ. Res. 2020 May 22.
126(11). 1477-1500. doi: 10.1161/CIRCRESAHA.120.316101. Epub
2020 May 21. Erratum in: Circ Res. 2020 Jul 17.127(3).e107. PMID:
32437302.

2. Wildman R.P., Muntner P., Reynolds K., McGinn A.P., Ra-
Jpathak S., Wylie-Rosett J., Sowers M.R. The obese without cardiome-

tabolic risk factor clustering and the normal weight with cardiometa-
bolic risk factor clustering: prevalence and correlates of 2 phenotypes
among the US population (NHANES 1999—2004). Arch. Intern. Med.
2008 Aug 11. 168(15). 1617-24. doi: 10.1001/archinte.168.15.1617.
PMID: 18695075.

3. Worm D., Madsbad S., Hansen D.L. Metabolic Health in
Severely Obese Subjects: A Descriptive Study. Metab. Syndr. Relat.
Disord. 2019 Mar. 17(2). 115-119. doi: 10.1089/met.2018.0083. Epub
2019 Jan 16. PMID: 30649996.

4. Tang A., Coster A.C.F., Tonks K.T., Heilbronn L.K., Po-
cock N., Purtell L., Govendir M. et al. Longitudinal Changes in Insulin
Resistance in Normal Weight, Overweight and Obese Individuals. J.
Clin. Med. 2019 May 8. 8(5). 623. doi: 10.3390/jcm8050623. PMID:
31071971; PMCID: PMC6572215.

5. Tian S., Xu Y. Association of sarcopenic obesity with the risk of
all-cause mortality: A meta-analysis of prospective cohort studies. Ge-
riatr. Gerontol. Int. 2016 Feb. 16(2). 155-66. doi: 10.1111/ggi. 12579.
Epub 2015 Aug 14. PMID: 26271226.

6. Voloshyna L., Smiyan S. Pathomorphosis of the metabolic phe-
notype osteoarthritis: the role of obesity, diabetes and hypothyroidism
(age and gender features). International Journal of Endocrinology
(Ukraine). 2017. 13(5). 303-310. https://doi.org/10.22141/2224-
0721.13.5.2017.110018

7. Wang Q., Zheng D., Liu J., Fang L., Li Q. Skeletal muscle
mass to visceral fat area ratio is an important determinant associated
with type 2 diabetes and metabolic syndrome. Diabetes Metab. Syndr.
Obes. 2019 Aug 14. 12. 1399-1407. doi: 10.2147/DMSO.S211529.
PMID: 31616170; PMCID: PMC6698596.

8. Joseph J.J., Wang X., Diez Roux A.V., Sanchez B.N., See-
man T.E., Needham B.L., Golden S.H. Antecedent longitudinal
changes in body mass index are associated with diurnal cortisol curve
features: The multi-ethnic study of atherosclerosis. Metabolism. 2017
Mar. 68. 95-107. doi: 10.1016/j.metabol.2016.12.001. Epub 2016 Dec
8. PMID: 28183457, PMCID: PMC5312946.

9. de Oliveira L.F.G., Souza-Junior T.P., Fechio J.J.,
Gomes-Santos J.A.F., Sampaio R.C., Vardaris C.V., Lambertuc-
ci R.H., de Barros M.P. Uric Acid and Cortisol Levels in Plasma Cor-
relate with Pre-Competition Anxiety in Novice Athletes of Combat
Sports. Brain Sci. 2022 May 31. 12(6). 712. doi: 10.3390/brains-
ci12060712. PMID: 35741598, PMCID: PMC9221204.

10. Pujia R., Tarsitano M.G., Arturi F., De Lorenzo A., Lenzi A.,
Pujia A., Montalcini T. Advances in Phenotyping Obesity and in Its
Dietary and Pharmacological Treatment: A Narrative Review. Front.
Nutr. 2022 Feb 15. 9. 804719. doi: 10.3389/fnut.2022.804719. PM1D:
35242796; PMCID: PMC8885626.

11. Pankiv V., Yuzvenko T. The relationships between variables
of glycated hemoglobin and diabetes distress in patients with type
1 and type 2 diabetes mellitus. International Journal of Endocrinology
(Ukraine). 2023. 19(6). 424-427. https://doi.org/10.22141/2224-
0721.19.6.2023.1310.

12. Lee B.J., Nam J., Kim J.Y. Predictors of metabolic abnor-
malities in phenotypes that combined anthropometric indices and
triglycerides. BMC Complement. Altern. Med. 2016 Feb 10. 16. 59.
doi: 10.1186/s12906-016-1024-1. PMID: 26861162; PMCID:
PMC4748450.

13. Favero V., Cremaschi A., Parazzoli C., Falchetti A.,
Gaudio A., Gennari L. et al. Pathophysiology of Mild Hypercorti-
solism: From the Bench to the Bedside. Int. J. Mol. Sci. 2022 Jan 8.
23(2). 673. doi: 10.3390/ijms23020673. PMID: 35054858; PMCID:
PMC8775422.

Tom 20, N2 1, 2024

www.mif-ua.com, https://iej.zaslavsky.com.ua 45


http://www.mif-ua.com
https://iej.zaslavsky.com.ua

OpwuriHaAbHi AoocAipXeHHs / Original Researches

skl

14. Yildiz M., Isik E., Abali Z.Y., Keskin M., Ozbek M.N., Bas F.
et al. Clinical and Hormonal Profiles Correlate With Molecular Char-
acteristics in Patients With 115-Hydroxylase Deficiency. J. Clin. En-
docrinol. Metab. 2021 Aug 18. 106(9). e3714-e3724. doi: 10.1210/
clinem/dgab225. PMID: 33830237.

15. Marciniak M., Sato M., Rutkowski R., Zawada A., Ju-
chacz A., Mahadea D. et al. Effect of the one-day fasting on cortisol
and DHEA daily rhythm regarding sex, chronotype, and age among
obese adults. Front. Nutr. 2023 Feb 6. 10. 1078508. doi: 10.3389/
fnut.2023.1078508. PMID: 36814510; PMCID: PMC9940638.

16. Dube S., Norby B.J., Pattan V., Carter R.E., Basu A., Basu R.
11p-hydroxysteroid dehydrogenase types 1 and 2 activity in subcuta-
neous adipose tissue in humans: implications in obesity and diabetes.
J. Clin. Endocrinol. Metab. 2015 Jan. 100(1). E70-6. doi: 10.1210/
je.2014-3017. PMID: 25303491; PMCID: PMC4283013.

17. Chiodini I. Clinical review: Diagnosis and treatment of sub-
clinical hypercortisolism. J. Clin. Endocrinol. Metab. 2011 May. 96(5).
1223-36. doi: 10.1210/jc.2010-2722. Epub 2011 Mar 2.

Information about authors

18. Kovalchuk A., Zinych O., Kushnarova N., Prybyla O., Shy-
shkan-Shyshova K. Pathophysiological basis of sarcopenia — a chro-
nic complication of diabetes. International Journal of Endocrinology
(Ukraine). 2022. 18(6). 343-350. https://doi.org/10.22141/2224-
0721.18.6.2022.1205.

19. Janssen J.A.M.J.L. New Insights into the Role of Insulin and
Hypothalamic- Pituitary-Adrenal (HPA) Axis in the Metabolic Syn-
drome. Int. J. Mol. Sci. 2022 Jul 25. 23(15). §178. doi: 10.3390/
ijms23158178. PMID: 35897752; PMCID: PMC9331414.

20. ShengJ.A., Bales N.J., Myers S.A., Bautista A.1., Roueinfar M.,
Hale T.M., Handa R.J. The Hypothalamic- Pituitary-Adrenal Axis: De-
velopment, Programming Actions of Hormones, and Maternal- Fetal Inte-
ractions. Front. Behav. Neurosci. 2021 Jan 13. 14. 601939. doi: 10.3389/
Jfnbeh.2020.601939. PMID: 33519393; PMCID: PMC7838595.

OrpumaHo/Received 23.10.2023
PeveHaoBaHo/Revised 03.01.2024
MMpuriHsTo fo apyky/Accepted 11.01.2024 M

Olha Prybyla, Junior Research Fellow, State Institution “V.P. Komisarenko Institute of Endocrinology and Metabolism of the National Academy of Medical Sciences of Ukraine’, Kyiv, Ukraine; e-mail:
o.v.prybyla@gmail.com; phone: +-380(44)2541284, +380(66)3553612; https://orcid.org/0000-0003-2212-1172

Olesia Zinych, MD, PhD, Leading Research Fellow, Head of the Department of Age Endocrinology and Clinical Pharmacology, State Institution “V.P. Komisarenko Institute of Endocrinology and Metabolism
of the National Academy of Medical Sciences of Ukraine, Kyiv, Ukraine; e-mail: 0.v.zinych@gmail.com; https://orcid.org/0000-0002-0516-0148

Nataliia Kushnarova, PhD, Senior Research Fellow at the Department of Age Endocrinology and Clinical Pharmacology, State Institution “V.P. Komisarenko Institute of Endocrinology and Metabolism
of the National Academy of Medical Sciences of Ukraine, Kyiv, Ukraine; e-mail: natalijakush@gmail.com; https://orcid.org/0000-0002-5390-6784

Alla Kovalchuk, PhD, Leading Research Fellow at the Department of Age Endocrinology and Clinical Pharmacology, State Institution “V.P. Komisarenko Institute of Endocrinology and Metabolism of the
National Academy of Medical Sciences of Ukraine’, Kyiv, Ukraine; e-mail: alla.kovalchuk@i.ua; fax: +380(44)4301036; phone: +380(67)2323818; https://orcid.org/0000-0001-6591-1460

Kateryna Shyshkan-Shyshova, Junior Research Fellow at the Department of Age Endocrinology and Clinical Pharmacology, State Institution “V.P. Komisarenko Institute of Endocrinology and Metabolism
of the National Academy of Medical Sciences of Ukraine”, Kyiv, Ukraine; e-mail: katerina7337916@gmail.com; phone: -+380(44)2541284; https://orcid.org/0000-0003-0939-5902

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.
Information about funding. The article was prepared within the budget funding of the National Academy of Medical Sciences of Ukraine (scientific topic No. 538).
Authors’ contribution. 0. Prybyla — article preparation, patient recruitment and data analysis; 0. Zinych — analysis of the problem and development of the concept of the article; N. Kushnareva,

A. Kovalchuk, K. Shyshkan-Shyshova — patient recruitment and data analysis.

O.V. Prybyla, O.V. Zinych, N.M. Kushnareva, A.V. Kovalchuk, K.O Shyshkan-Shyshova
State Institution “V.P. Komisarenko Institute of Endocrinology and Metabolism of the National Academy of Medical Sciences

of Ukraine”, Kyiv, Ukraine

Cardiometabolic characteristics of type 2 diabetes
patients depending on obesity phenotypes

Abstract. Background. The problem of studying the causes and
mechanisms of metabolic disorders in metabolic syndrome and type
2 diabetes mellitus (T2DM) is one of the most important questions
in modern medicine. It is due to the growing prevalence of dysmeta-
bolic conditions and their serious consequences for the population
health in the modern world. The initial hypothesis was that the
differences in hormonal and metabolic conditions in patients with
T2DM can be explained by the peculiarities of the anabolic-catabo-
lic balance in different metabolic phenotypes. The aim of the work
was to study the features of anthropometric and compositional pa-
rameters, indicators of carbohydrate, lipid and purine metabolism,
anabolic-catabolic balance as predictors of cardiovascular diseases
in patients with T2DM, depending on the phenotype. Materials and
methods. One hundred and sixty-five patients with T2DM were in-
cluded in the study, 71 women and 94 men aged from 32 to 82 years
(59.0 £ 8.3 years). They had a level of glycated hemoglobin higher
than 6.7 % (8.3 = 1.8 %) against the background of taking oral hypo-
glycemic agents. Results. During the examination, it was found that
the metabolism of patients without general obesity has a predomi-
nantly catabolic orientation, which, compared to those with general
obesity, is manifested in a lower absolute accumulation of total and

visceral fat, a reduced level of uricemia (due to a lower reabsorption
of urate in the renal tubules, a lower activity of the anabolic pathway
of reutilization), which is accompanied by a lower level of anabolic
hormones, insulin and dehydroepiandrosterone sulfate (DHEA-S),
and a higher level of the catabolic stress hormone cortisol. General
obesity in patients with body mass index > 30 kg/m? is caused by the
predominant influence of anabolic hormones (insulin, DHEA-S),
which contribute to the de novo synthesis of fatty acids and purine
bases, the reutilization of purines and the reabsorption of uric acid.
This leads to the accumulation of fat in the subcutaneous and vis-
ceral adipose tissue and an increase in the level of uricemia under
the conditions of a lower content of the catabolic hormone cortisol.
Conclusions. The application of a set of anthropometric, composi-
tion biochemical and hormonal indicators allows for a differential
diagnosis of alimentary hypokinetic (anabolic) and stress (catabolic)
phenotypes in patients with T2DM. An additional characteristic of
the metabolic status in T2DM may be the assessment of uric acid
production and excretion in patients with varying degrees of obesity.
The listed signs indicate an anabolic type of metabolism in obesity.
Keywords: type 2 diabetes; obesity; adipose tissue; phenotype;
cardiovascular diseases
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/\bBIBCbKUW HALIOHAABHU MEANYHN YHIBEpCUTET iMeHi AQHUAQ [QAMLIKOrO, M. /AbBIB, YKpQIHQ

HoBi MOXXAMBOCTI KOpeKLil FOPMOHOABHUX NMOPYLUEeHb
| OKCUACOTUBHOIO CTPeECY B XIHOK
3 reHiITAAbHUM eHAOMETPIO30M

Pe3tome. AkTyanbHicTb. [eHiTanbHWi eHOOMETPIO3 € OAHIE 3 HAAKTYasIbHILLMX NPOGIEeM Cy4acHOI riHeKoo-
rii. Po3rnsgaroyun okeyaatTuBHWY CTPEC SIK MaTOreHEeTUYHyY NaHKy eHAOMETPIO3Y, MU BBaXaemo OOrpyHTOBaHUM
3acTocyBaHHs B JliKyBaHHI KOMGIHOBaHOro rpenapary, Kk MICTUTb CyriepoKcuaancMmyTasy, pecseparporst i UMHK.
Meta po6oTtu: ouiHUTN eDeKTUBHICTb JliKyBaHHS reHITaslbHOro eHAoOMeTPIo3y, LONOBHEHOrO 3aCTOCYBaHHAM
CyrnepoKCcU[ANCMyTasn, PeCBepaTposly i UMHKY 3 ypaxyBaHHAM MPOBIgHUX NaTtoi3ionoriyHnx faHoK natosorii.
Marepianu Ta metoau. ig crnoctepexeHHaM nepebysanu 37 XiHOK pernponyKTUBHOIO BiKY 3 reHiTaribHUM eHpo-
meTpio3om. JliKyBaHHS XIHOK NePLLIOI rpyrnv npoBoANIOCA BIANoBIAHO Ao HacTtaHosu Guideline Development Group,
GDG. 39 xiHoK gpyroi rpynv ogaTtkoBo OTpUMYBasv penapar i3 BMICTOM CyrnepoKCuaancMmyTasm, peceepaTposty
i ynHKy. o rpynv KOHTposto ysivilum 30 350p0BUX XIHOK. [1poBOANIIM BU3HAYEHHS TOKa3HMKIB CTaHy MpoLecis
MEPEKUCHOro OKUCHEHHS JiMigiB 3a BMICTOM Yy cUpOBAaTLi KPOBI Nali€eHTOK [iEHOBUX KOH'torartis i MasioHOBOIro
Aiansaerigy Ta aHTUOKCUBAHTHOI CUCTEMU 3aXUCTY 3a BMICTOM CyrnepPOKCU[ANCMYTa3u i riyTaTioHnepokeygasu.
L7151 MOHITOPUHIY SIKOCTI XUTTSA MNaLiEHTOK MPOBOANIIN OLIHKY 60/1b0BOr0 CUHAPOMY 3a BI3YaslbHO aHasoroBor
Lwkasnor. CTatucTnyHa o6pobka OfepXaHunX AaHuX npoBoauacs 3a JoroMOror CTaHAapTHOro naketa rnporpam
StatSoft Statistica for Windows 13.0. Pe3ynbratun. OLiHka 60/160B0ro CMHAPOMY B NaLi€EHTOK 4pYyroi rpyny rnoka-
3ana, Lo 6051bOBUV CUHLAPOM Y XIHOK 3 MepLLO CTaLiEr0 3aXBOPIOBaHHS MOBHICTIO 3HUK, cepes XBOpUX 3 APYroro
cTagiero y 8 XiHOK Bif3Ha4yaniocsi 3HUKHEHHS 60710, Y 3 — 3MEHLLEHHS i3 CU/IbHOIo 40 ¢/iabkoro 600, nNpy TPETiu
cragii'y 5 XIiHOK 6irlb 3HUK 30BCIM, Y 4 — 3MEHLUMBCS i3 CUITbHOIo [0 C1abKoro, B OAHIET XIHKU 3MEHLLNBCS 3 He-
CTEepPrHoro 60710 4o crabkoro. Yci nayieHTku gpyroi rpyny Big3Ha4dasiv 3MeHLLEHHS 60710 rpu cTaTeBOMY XUTTI, a
npy NepLLivi cTagii — Voro BiACYTHICTb, MNIABULLEHHS rpaue3gaTHocTi (r = 0,64; p < 0,01), 3HUXeHHs [paTiB/iMBOCTi
Vi HePBO3HOCTI B MepUMEHCTpyanbHui nepiog (r = —0,59; p < 0,05) i B LirioMy 3a840B0O/IEHHS Pe3yibTaToM JliKyBaH-
Hsi. [To6i4HNX egheKTIB He Bif3Ha4asocs B XOAHOI nayieHTKY. BUCHOBKW. YJOCKOHaeHHs JiKyBasibHOI TaKTUKU
reHiTanbHOro eHAoOMeTPIo3y LUISIXOM [OMOBHEHHS Tepariii CyrnepoKCuaancMyTasor, pecBepaTposioM i UUHKOM €
raToreHeTUYHO OO PYHTOBAHWUM, OCKITIbKU YNHUTB 3HAYHWV TO3UTUBHWK BI/IMB HA CUCTEMY «[EePEKNCHE OKUCHEHHS
7inigiB — aHTMOKCU[AHTHa cUCTeMa 3axucTy» MOPIBHAHO 3 TPaANLIVIHOIO CXEMOHO JliKYBaHHS.

Knio4oBi cnoBa: eHgomeTpios; ropMoHasibHi MopyLLEHHS; TePEKUCHE OKUCHEHHS TiMigiB; OKCUAATUBHMI CTPEC;
cyrnepoKkeuaanucMyTasa;, JlikyBaHHs

Bctyn

TenitanpHuit engometpios (IF'E) € onHielo 3 HailakTy-
aNbHIIINX MMpobyieM cydacHoi riHekosorii [1, 2]. Lle xpo-
HiYHEe 3aXBOPIOBAHHSI 3 TIPOTPECYIOUYNM i PeLUANBYIOUUM
nepediroM, sIKe CyImpoOBOIKYETHCSI CUHAPOMOM Ta30BOI'O
00J110, TIOPYILIEHHSIM PEMPOIYKTUBHOI (DYHKIILIT i, SIK HACJTi-
JIOK, TIOPYILIEHHSIM COLlialbHOI Ta MCHUXOJIOTYHOI aganTalii
XKiHOK [3—5].

[Tpu T'E ronoBHuM € cuHapoM 60110, taTodizionorito
SIKOT'O TTOB’SI3YI0Th 3 HAKOITMYEHHSIM BEJIMKOI KiJIbKOCTi MO-
JIOYHOI KMCJIOTH, 1110 YTBOPIOETHCS B TKAHMHAX YHACIIIOK
aHaepoOHOTo MeTabomi3My [6]. IMoOBipHO, i1 iHIII XiMiuHi
areHTH, HATIpUKJIaa OpaauKiHiH i IPOTEONiTUYHI (hepMeH-
TH, (POPMYIOTHCSI B TKAHWHAX TMPU TTOIIKOMKEHHI KJTITUH i
Pa3oM 3 MOJIOYHOIO KHCIOTOIO CTUMYJIIOIOTH 0OJIbOBI HEPBOBI
3akiHueHHs [7]. TlomKomKeHHs KJIITUHU MOXe OyTH iHIYy-
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KOBaHE BUTbHMMM panuKajiamu [8]. BirbHi panukaiu MaoTh
OJIH HecNapeHU | eJ1eKTPOH Ha 30BHilIHiii opbiti. EHepris,
CTBOpPEHA 11i€10 HECTAa0LIbHOIO KOH(DIrypalli€ro, BUBLIbHSI-
€ThCS Uepe3 peaxllilo i3 CycimHiMMU MoIeKyIaMu OiIKiB, Ji-
MifiB, BYIJIEBOMIB, HYKJIEIHOBUX KUCJIOT, 0arato 3 IKux €
KJIIOYOBUMM KOMITOHEHTaM1 MeMOpaH KJIITUH i siep. binblie
TOTO, BiJIbHI paavKaIM 3alyCKaloTh aBTOKATAlITUYHI peaKiii.
Monekynu, 3 SKUMU BOHU PearyioTh, CAMOKOHBEPTYIOThCS
Y BiJIbHI paiKaju, IIPOJAOBKYIOUYHN MPOLEC MOIIKOMIKEHHS.

CyuacHi ysaBieHHs 1ipo etiojorito I'E HeomHo3HaYHi,
iHKOJIM CymepeusuBi HACTiIbKU, 1110 €HIOMETPio3 TPaKTy-
€ThCS SIK «XBOpoOa Teopili», «<HoBa XBopoOa IuBiIizaltii» [9].
IcTrHHI MexaHi3Mu, SIKi PETYJTIOI0Th MPOLIeCH iMITJIaHTAallii i
PO3BUTKY €EHIOMETPIOITHUX T€TEPOTOIiiA, CKJIaHi, MAJIOBi-
IIOMi i1 MOTpeOyIOTh IMoAAIbIINX JOCTimKeHb [10]. IcHytoui
VSIBJIEHHS TIPO 3aXBOPIOBAHHSI BCE 111€ HE € TOCTATHBOIO Mifl-
CTaBOIO MIJIsI OOIPYHTYBAHHSI TepareBTUIHOI TakTuku. Cirin
3ayBaKUTH, 1110 YTOUHEHHSI, MOTJIMOJICHHS i KOHKpeTHU3allist
MexaHi3MiB po3BUTKY ['E i 1IJIsXiB KopeKilii yCKJIagHEeHb €
BKpaii HeOOXiTHUMM, i OyIb-SKi CIIpOOU BUPIIIEHHS IIPO-
0J1eMM € yKpail IHHUMM.

V rtepamii I'E mocsrHyTi 3Ha4Hi ycmixu, 0coOIMBO y
3B’SI3KY i3 3aCTOCYBaHHSIM Cy4YaCHUX TOPMOHAJIBHUX TIpe-
napariB 111 MPOoMiTaKTUKKY PEIUANBIB i TPYU HEMOKIMBOCTI
i1 yac orepailii BAKOHATU paJinkaibHe BUIAJIEHHS] BOTHUIIL
npu nomupeHoMmy eHmomerpiosi [11, 12]. KombiHoBaHa
Teparisi 3 BUKOPUCTaHHSIM TOPMOHAJIbHUX MpPerapariB €
BUITPaBIAHOIO TAKOX IMPU JIiIKyBaHHI 06€31u1i115 i 60J1b0BOTO
cunapomy nipu I'E [13]. [Ipote mutaHH TiKyBaHHS XBOPHUX
Ha €HIOMEeTPi03 3aJIeKHO BiJl BiKY, iHIMBIAyaJIbHUX OCOOJIN-
BOCTel, JJOKaJjIi3allil BOTHUII, KJIiHiKM 3aXBOPIOBaHHSI, OLIiH-
KU XBOPUMU SIKOCTI KUTTS 111€ ajieKi Big BupitieHHs [ 14].

3 omIsiay Ha BinoMi Ha CbOroHi 1aHku naroreHesy I'E mu
BBaXKaeEMO OOI'PYHTOBAHMM 3aCTOCYBAHHS B JIIKyBaHHI ITa-
TOJIOTii KOMOIHOBAHOTO Mpernapary, SK1ii MiCTUTb pecBepa-
TpOJI, LIMHK i (pepMeHT cynepokcuanucmytaszy (COJ) [15, 16].
PecBeparpos Mae 3HaYHy NMpOTU3aANaIbHY, aHTUOKCUIAHTHY,
AHTUATIOIITUYHY, aHTMAHTIOTeHHY [il0, a TAKOX Ma€ iMyHOMO-
JYJTIOI0Yi BJaCTUBOCTI [ 17], YMHUTH aHTUTIPOTi(hEepaTUBHY [Tit0
[18], 1110 3MeHIIIy€E picT eHIOMETPIOIIHUX po3pocTaHb. LIuHK
Oepe yJacTb y CUHTE31 IIPOreCTepOHY, Pi3HMX aHAOOTIYHUIX
TOPMOHIB B OPraHi3Mi, y TOMY YMCJIi iHCYJIiHY, TECTOCTEPOHY i
TOPMOHY POCTY, CIIpYsIE HOpMaJIi3allii poOOTH iMyHHOI CICTEMU
[19], 1110 BKpaii HEOOXiTHO TIPY EHIIOMETPi03i BCiX JIOKaTi3aLliid.

MeTta po00TH: OLIIHUTU ¢(PEKTUBHICTh JIIKYBaHHSI Te-
HITaJIbHOTO €HIOMETPio3y, TOTMOBHEHOTO 3aCTOCYBaHHSIM
CYINEepOKCUANCMYTa3U, PECBEPATPOIY i LIMHKY 3 ypaxy-
BaHHSIM IIPOBiTHUX MaTO(Pi310JI0TiYHNX JaHOK ITaTOJIOTII.

MaTepiaAn Ta MeToAmn

ITix ciocrepexxeHHsIM TepedyBain 76 XKiHOK perpoayK-
TUBHOTIO BiKy 3 aiarHo3oM ['E, nikyBaHHS sSIKMX 30ilICHIO-
BaJIOCh BiIMOBIHO 10 MiXKHAPOJIHUX HACTAHOB E€BpoTeii-
CBKOT'O TOBapUCTBA 3 PENPOLYKLIil JIIOAUHU Ta eMOpioJIoril
(ESHRE, 2022) [20].

LLnsxom panaomizaliii mai€e HTKY MOAUTSUTUCH Ha TPYITH:
I (Tpapuitiiine nikyBaHHs1) — 37 xiHoK i [I — 39 xiHOK, JiKy-
BaHHS SIKMX JOTIOBHEHE MPETapaToM 3 BMiCTOM CYIIEPOKCH/I-
mucmyTtasu 200 Mr/6000 MO, pecsepatposty 250 MT i IUHKY
20 mr. 1o rpynu KoHTpoJto yBiinum 30 3mopoBUX XKiHOK.

st nocSTHEHHST METU TIPOBOIMIIM BU3HAYEHHSI TTIOKA3HU -
KiB CTaHy MpolieciB nepekucHoro okucHeHHs Jininis (IOJT) i
aHTHOKcHAaHTHOI cuctemu 3axucty (AOC3). CraH npolieciB
ITOJI omiHtoBaIM 32 BMiCTOM y CUPOBATIli KPOBIi TiEHOBUX
koH '1oraTiB (1K) (rimporiepexucis) 3a MetonoM B.b. [aBpuio-
Ba, M.J1. MumikopyHoi, a ManoHoBoro mianpaeriny (MJIA),
OJTHOTO 3 KiHIIEBUX MeTaboIiTiB — 3a MeTonoM P.A. TimMipOy-
naroBa, E.I. CenesnnoBa. Xapakrepuctuky AOC3 npoBonn-
JIV 32 BU3HAYEHHSIM aKTUBHOCTI i1 (DepMEHTIB. AKTUBHICTh
CYIIepOKCUAIMCMYTa31 Bu3Hauamu 3a metonoMm B.A. KocTiok,
ALl TToranosuya, X.B. KoBaiboBoi. AKTUBHICTb IJIyTaTiOH-
nepokcunasu (I'Tl) BuzHavyanu crneKTpoOoTOMETPUYHO MpU
TMOBXWHI XxBwi 412 HM 3a MeToioM B.M. MoiHa.

J1J1s1 MOHITOPUHTY SIKOCTi XKUTTSI Malli€HTOK MPOBOIMIN
OLIIHKY 00JIbOBOTO CMHIPOMY 3a Bi3yaJbHOIO aHaJOTOBOIO
mkanow (Visual Analogue Scale, VAS) [21]. binb Bin 0 no
2 6ajiB OLiHIOBAIU K CcaOKuit, Bim 2 10 4 — MOMipHMIA,
Bim 6 1o 8 — cuibHMIA, Bix 8 mo 10 GaliB — HeCTepITHUIA.

CraTucTuyHa 00poOKa ofepKaHUX JaHUX IPOBOIMIIA-
csl 32 IOTTIOMOTOI0 CTaH/IapTHOTO MakKeTa rmporpam StatSoft
Statistica for Windows 13.0.

PoGota Bukonana B pamkax HJIP JIbBiBcbKOTO Hallio-
HaJIbHOTO MEIMYHOTO yHiBepcuTeTy iMeHi Jlanuna [anuiie-
KOT0 «YIOCKOHAJIEHHSI MOHITOPUHTY aKyIIEePChKOI TOITOMO-
' TIPY ii0MaTUYHOMY HEBMHOIITYBaHHI BariTHOCTi», HOMEP
nepxpeectpauii 01170U001080.

JocikeHHST TPOBOAMIN BiIIOBIIHO 10 MPUHLIMITIB
Tenbcinebkoi aexnaparii, Konsenuii Panu €Bponu npo npa-
Ba JIIOOMHMY i OioOMeIUIINHY, BiAIIOBiIHUX 3aKOHIB YKpaiHu,
CydacHUX 0i0eTUYHUX HOPM IIOAO Oe3ITeKU JUIST 3I0POB S
Mali€HTOK 3 OTPUMAaHHSIM iH(POPMOBAHOI 3roau i JOTpU-
MaHHSIM KOH}IICHIIHOCTI 0COOMCTUX i MEAUYHUX TaHUX.

PesyAbTaTi

st 3’sicyBaHHST poJii MeMOPaHOIECTPYKTUBHUX MPOLIe-
ciB y maroreHesi ['E BuByanu cran npouecis [10J1 i AOC3
Y XiHOK i3 IIi€10 MaTOJIOTI€EIO.

[MepBunuumu npoaykramu I[1OJI € 1K, 1110 CBim4uTh Ipo
iHTeHcupikarlito Bcix fioro gaHok (tadm. 1). [TopiBHsiHO 3i
310pOBUMU XKiHKaMU BMIcT 1K 30i1bI1y€eThCs 3 HApOCTaH-
HaM crafgii FE: mpu I — y 1,6 pasa (p < 0,05), mpu I —y 1,9
paza (p <0,05) i mpu 11 — y 2,4 paza (p < 0,05). BcraHoBieHO
HAasIBHICTb BUCOKOI'O KOPEJSILIITHOTO 3B’ 13Ky MiXK TSKKiCTIO
I'E i BmicTom JIK (r=0,73; p < 0,01). [1pu mocnimkenHi K
yepe3 30 nHiB mics npoBeaeHoro JikyBaHHs I'E mu BusiBuin
He3HauyHe 3MeHIIeHHs epBuHHUX rpoaykTis [1OJI, a came:
ripu I craaii moka3HUKY CTaHOBIATH 3,584 + 0,168 MKMOITL/1T
(p > 0,05), 1110 MOPIBHSIHO 3i 3MOPOBUMM KiHKaMU 301IbIIIe-
Ho B 1,4 paza (p < 0,01), mpm IT — 3,851 £ 0,205 MKMob/1
(p < 0,05), 3anumairouuch 30inpmeHuMu y 1,5 pasa
(p <0,001) i mpu IIT — 4,738 £ 0,466 mxmounb/1 (p < 0,05),
Oymyuu 30inbieHumMu y 1,9 paza (p < 0,001).

[NonibHa 3aKOHOMIpHICTh CIIOCTEPIra€THCS IIPU BU3HA-
yeHHi BMicty MJIA. Buznauusiiu BMicT M/IA B xiHok 3 I'E
IpY HAAXOIKEHHI B CcTallioHap, BUSIBUIIU, 110 Tipu I cramii
3aXBOPIOBaHHS 1ioro piBeHb 3pocTae B 1,3 paza (p > 0,05),
npu Il — B 1,7 paza (p < 0,001), mpu 11l — maitxe BaBiui
(p <0,001) mopiBHSIHO 3i 310POBUMU KiHKaMU. 3HAKIEHO
KOpeJISLiio MixK BMicTOM BTOpMHHMX npoaykTiB [TOJI i cTa-
niero I'E (r=0,71; p <0,05).
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Kinku I rpynu Ha nikyBanus I'E BimpearyBanu He-
3HAaYHUM 3MeHIneHHIM MJIA: ipu | cTamii moKa3HUKHU
craHoBwiu 127,88 + 6,46 mxmonb/a, npu Il — 145,74 +
+ 4,65 mxmonb/n, nipu 1T — 151,50 + 12,68 MxMomb/1,
BiporigHo 3meHInuBIIMChL B 1,3; 1,41 1,3 pasa BianmoBigHO
(p < 0,05). dani npo BmicT nponykTtiB [1OJI HaBeneHi B
Tadn. 1.

AHaJi3y10u1 IIpOBeIeHI JOCTiMKEeHHS, CJIil Bil3HAYNTU
3HauyHy iHTeHcudikaito npoueciB [TOJI npu I'E, sika xo-
PeJIIoE 3i CTaai€lo 3aXBOPIOBAaHHS, i B IIPOLIeCi IIPOBEAEHOTO
TPaAULIiTHOTO JIIKyBaHHSI CITOCTEPIiragocs JUIle He3HAaUHe
3MEHILEeHHS MPOAYKTiB BiIbHOPAaAMKAJIbHOIO OKMCHEHHS.

Peryunsuist BilbHOpaaMKaabHOTO OKMCHEHHS B KJIITH-
Hi 320€3Me4Yy€eThCd CUCTEMOIO AaHTUOKCUAAHTHOTO 3aXU-
CTy, sIKa BKJIIOYA€E OeKilbKa (PepMEHTIB, 110 MPUTHIYYIOTh
YTBOPEHHS BIIbHUX paadKaIiB UM iHAKTUBALIIO TPOIYKTiB
TT1OJI. Iep 3a Bce 11e hepment CO/l, siKa € KaTanaizaTopoM
peaklii IMCcIponoplioHyBaHHs BiIbHUX paaukaiiB. [Tpo-
Be/IeHi JOCIiIKeHHs IMoKa3aiu, 1110 1ieil (hbepMeHT pearye
nBosiko 3a HasgBHocTi ['E: ipu 1 Ta Il cragisx akTuBHICTB
itoro aeo 3pocrae (r =0,53; p < 0,05), a mpu I1I — pizko
3MmeHInyeThbes (r = —0,58; p < 0,001) (Taba. 2). A came:
npu I cranii akruBHicts COJI 3poctae B 1,2 paza (p < 0,05)

i craHoBuTh 279,85 + 15,77 om.akt/(mi * xB) (p < 0,05),
npu II — tex B 1,2 paza (288,38 = 17,00 og.akt/(MJ * XB);
p < 0,05), a mpu 111 — 3menmyerbes B 1,4 paza, 1o cra-
HOBUTD 162,43 + 22,64 om.akt/(mi * xB) (p < 0,05) mpotn
231,7 £ 15,06 om.axt/(MJ1 * XB) 3a BiICYTHOCTI TATOJIOTII.

PoGnistun ananis micns nikyBaHHs I'E Bnponosxk 30 nHiB,
y XiHok I rpynu BusiBuin 3minu aktuBHocti COJl y 6ik Ha-
omkeHHs 10 dizionoriaHoro piBHs mpu I cramii, 1o ctaHo-
BUTH 225,11 % 18,56 om.akt/(Mi * xB) (p > 0,05; p < 0,05), mpu
II cranii nemo 3pocrae — 230,54 + 11,12 ox.akt/(M1 * XB);
(p > 0,05; p <0,05), npu 111 3anuiaeTbest MeHIIE 32 HOP-
My B 1,1 pasa (p > 0,05) i cranoButb 211,33 £ 9,36 om.akt/
(v« xB) (p <0,05).

[IpocninkoByouu gajii 6ioXiMil0 aHTUOKCUAAHTHOIO
3aXUCTY, ciin Bim3Haunty pepmenT ['T1, sika po3kiamae me-
PEKMC BOIHIO 3a paxyHOK OJJHOYaCHOTO OKMCHEHHS Bifl-
HoBjeHoro raytariony. [1pu nocnimxkenni I'Tl Hamu BusB-
JIeHa OJHOCTOPOHHS 3aJIeKHICTh: 3i 30ibIIIEHHSAM CTamdii
I'E aKTUBHICTb IJTyTaTiOHOBOI MPOTUMNEPEKUCHOI CUCTEMU
BiporinHo 3mMeHIyeTbesi. CTAaHOBISIYM B 3M0POBUX XKiHOK
4,87 + 0,854 on.akt/(Mma ¢ xB), npu | cTagii akTUBHICTH
'l — 3,50 £ 0,183 om.akt/(mi * xB) (r=—0,35; p <0,05),
mipu I1 — 2,56 + 0,57 om.akt/(M * xB) (r=—0,48; p < 0,05),

Ta6nuys 1. Bmict npoaykTis IMOJ1 y KpoBi XiHOK KOHTponbHOI Ta | rpyn, mxmons/n (M £ m)

Mpynu J[lo nikyBaHHs Micnsa nikyBaHHA
XIiHOK AK MAOA AK MAOA
KoHTponbHa rpyna (n = 30) 2,517 + 0,363 101,70 £ 12,23 - -
4,106 + 0,246 131,01 + 12,87 3,587 + 0,168 127,88 + 6,46
| ctapia FE (n=17) . . p<0,01* p > 0,05*
p < 0,001 p > 0,05 p > 0,05** p > 0,05**
4,750 += 0,310 175,43 + 14,18 3,851 + 0,205 145,74 + 4,65
Il cTapis [E (n = 10) p < 0,001* p <0,001* D oo P2 S
p < 011*** p < OrOS*** p > 07,05*** p < 07,05***
6,116 + 0,500 199,18 + 18,12 4,738 + 0,466 151,50 + 12,68
Il cragia E (n =10 * * p <0,001* p < 0,05*
pia TE ( ) pp:oob%gl** g : 8,?9*1 ) D < 0,05 b < 0,05
’ ) p < 0,05**** p > 0,05****

TMpumitkn: * — BiporigHicTe Pi3HULI MOKa3HUKIB NOPIBHAHO 3i 340POBUMMN XIHKamMu; ** — BiporigHicTe pi3HULYi
MoKa3HUKIB A0 i nicns nikyBaHHs; *** — BiporigHicTb pisHULi NOKa3HUKIB nopisHsaHo 3 | ctagiero ME; **** — Bipo-

rigHicTb pi3HNLYi NoKa3HUKIB rnopiHsiHO 3 Il ctapgiero E.

Tabnuys 2. AKTUBHicTb ¢pepmeHTiB AOC3 B opraHi3mi XiHOK KOHTposibHOI Ta | rpyn, og.akt/(mnexs) (M = m)

Fpynu XiHoK

J[lo nikyBaHHs

Micna nikyBaHHs

coa rn coa rn
KoHnTponeHa rpyna (n = 30) 231,70 + 15,06 4,870 + 0,854 - -
279,85 + 15,77 3,500 + 0,183 225,11 + 18,56 3,990 + 0,173
| ctapia FE (n=17) . . p > 0,05* p > 0,05*
p< 0,05 p< 0,05 p < 0,05** p < 0,05**
288,38 + 17,00 2,56 + 0,57 239,54 + 11,12 3,220 + 0,107
Il cTagis [E (n = 10) p < 0,05* p < 0,05* p < 0.05° p < 0.05°
0<0 05+ 0<0 05+ p < 0,05 p > 0,05
’ ’ p > 0,05 p < 0,0001***
162,43 + 22,64 1,66 =0, 270 211,33 + 9,36 2,85 + 0,56
Il cragisa E (n =10 * * p > 0,05* p < 0,05*
AR TE (n=10) s v p <0,05* p <0,05™
p ’ p ’ p < 0105*** p > 0’05****

Tpumitkn: * — BiporigHicTe Pi3HULI MOKa3HUKIB NOPIBHAHO 3i 340POBUMMN XIHKamMu; ** — BiporigHicTe pi3HULi
MoKa3HUKIB A0 i nicns nikyBaHHs; *** — BiporigHicTh pisHULi NOKa3HUKIB nopisHsaHo 3 | ctagiero E; **** — Bipo-
rigHicTb pi3HNLYi NoKa3HUKIB rnopisHsiHO 3 Il ctapgiero E.
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skl

mpu IIT — 1,66 + 0,27 om.akt/(M1 * xB) (r = —0,45;
p < 0,05), o BignosiaHo B 1,4; 1,91 2,9 pa3a mMeHiile, Hix
Yy XIiHOK KOHTPOJIbHOI Ipymnu. [1pu TakoMy X mocCaimKeHHi
micnst nikyBaHHsI I'E Bin3HavyaeThCcst HECYTTEBE IMiIBUIIICH -
Hs akTuBHOCTI 'Tl, sika mompu Bce 3aiuiiajgach MEHIIOIO,
HIX Yy 3I0pOBUX XiHOK, a came: nipu | cranii — B 1,2 pasa
(p>0,05;p<0,05), mpu IT — B 1,5 paza (p < 0,05; p > 0,05),
opu I1I — B 1,7 paza (p < 0,05; p <0,05).

Bwmict nepBuHHUX i BropuHHMX npoayKTiB [TOJI y KpoBi
JKiHOK KOHTpPOJIbHOI Ta 1l Tpym, sIKi oTpuMyBaiu IOIMOBHEHE
AHTUOKCHIAHTAMU i LIMHKOM JIiIKyBaHHSI, HaBeleHU B Ta0JI. 3.

Bymyuu B 1,6 pasa miaBUIeHUM MOPIBHSHO 3i 30pOBU -
mu xiHkamu, BMicT 1K nipu I cranii 3axBoproBaHHS Imiciist
TPUALSITUACHHOTO JIIKYBaHHSI KOMIUIEKCHUM TpernapaTom
3MeHIIyeThes B 1,4 pasza (p < 0,05) i 3anuIaeTbcst BCbOro
Ha 0,492 mxMoab/a (p > 0,05) Bunie Big Hopmu. [Tpu 11
i III cTagisx Tex Bin3HAYa€TbCS MO3UTUBHUI BIUIUB Jli-
KyBaHHS Ha piBeHb BMicTy nepBUHHMX npoayKTiB [TOJI:
IK 3menmyiorbes B 1,5 i 1,6 paza, CTaHOBISYM Biamo-
BimHO 3,186 * 0,186 MxMomb/7 i 3,699 + 0,252 MKMOIB/1T
(p <0,001). Axi1o 1i MTOKa3HUKM MOPIiBHITH 3 aHATOTIYHU -
MM Y XiHOK KOHTPOJBHOI TPYIH, MU 3ayBaskuMO, 110 TIPU
II cranii T'E Bmict JAK 36inbmenuii B 1,3 pasa (p > 0,05),
npu I1I — B 1,5 paza (p <0,01).

Tak caMo TTO3UTUBHUI e(PEeKT Bill 3aCTOCYBaHHS KOMII-
JIEKCHOI Tepaitii Mmu 6aurmo 1ipu BuzHauyeHHi MJIA. [Ipu T'E
Bcix ctamiii BMicT MJIA mporpecMBHO 3MEHIIIYEThCS: TIPU

I—B1,3paza(p<0,001), mpu Il — B 1,7 paza (p < 0,001),
npu III — B 1,3 paza (p < 0,05). [Llo10 KOHTPOJIBHOI rPyNU
Bmict MJIA npu I cranii I'E maitke csrae Hopmu (p > 0,05),
nipu II — 36inbuienunii ycroro B 1,03 pasa (p > 0,05), a npu
I1I — 3anuinaerncs Bulle Bin ¢iziojoriyHoro piBHs B 1,5
paza (p <0,001).

[Ipouecu BilbHOPaAMKaIbHOIO OKMCHEHHS B KJIITHHI
PETYJIOIThCS 3a JOTIOMOTO0 aHTUOKCHUIAHTHOI CUCTEMU
3aXMCTY, P MOPYIIEHHI MEBHUX CITiBBIAHOILIEHb MiX SIK1-
MM, BJIaCHe, i BAHMKA€E CUHIPOM OKCUJATUBHOTO CTPECY.
AkTuBHicTh (pepmeHTiB AOC3 y KpOBi )KiHOK KOHTPOJIbHOT
ta Il rpynt (M = m) HaBeneHa B Ta61. 4.

HaitakTuBHillle CIPUYMHSIE AUCTIPOIIOPILiIO BITIbHUX
panukaniB ¢pepment CO/. Tak, nipu I craxii I'E micas Ji-
kyBanHs COJl moBeptaetbest 1o Hopmu (p < 0,05). 1I cra-
nist I'E xapakrtepusyerbcs 3meHmeHHsM COJL B 1,1 paza
(p < 0,05) i 3anumIaeTscsl BUIE Big HOpMHU TeX B 1,1
(p > 0,05) paza. s 111 crazii I'E xapakTepHo minBuileH-
us COJ B 1,6 pasza (p < 0,001), ockinbku mpu 11 cramii
3aXBOPIOBAHHS 115l TaHKA (PepMEeHTaTUBHOI CUCTEMU BUCHA-
JKYEThCS i TOYaTKOBMI piBeHb (10 JIiKyBaHHs) € B 1,4 pa3a
(p < 0,05) meHIIINM 3a piBeHb 3MO0POBUX KiHOK.

HactynmHum pepmeHTOM, SIKMit Gepe yJacTb B Oioximii
BiJIbHOpaauKajabHOro okucHeHHsI, € I'T1. [1yTatioH € ronos-
HOIO TIPOMIXKHOIO JJAHKOIO B aHTUPAIUKATBHOMY JIAHIIIOTY
cuctemu iHrioysanHs [1OJI, wo Bkitoyae I'TI. [Ticist komr-
siekcHoro JiikyBaHHs1 ['E mu BuzHauanu BMmict ['T1 Ha Tpua-

Tabnumys 3. Bmict npoaykTis MOJ1 y KpoBi XiHOK KOHTposbHOI Ta Il rpyn, mkmons/n (M £ m)

Fovnm KiHOK J[o nikyBaHHs Micnsa nikyBaHHSA
i K MOA K MOA
KoHnTponeHa rpyna (n = 30) 2,517 + 0,363 101,70 £ 1,22 - -
4,058 + 0,055 131,27 £ 6,03 3,009 + 0,128 102,50 = 4,43
| ctapia 'E (n = 18) N N p > 0,05* p > 0,05*
p < 0,001 p < 0,001 D < 0,01 b < 0,001
4,727 £ 0,350 175,63 = 5,25 3,186 £ 0,186 104,80 = 2,29
Il ctapia M'E (n=11) . . p > 0,05* p > 0,05*
p < 0,001 p < 0,001 D < 0,001** b < 0,001
6,045 + 0,540 200,02 + 19,00 3,699 + 0,252 150,88 =+ 9,16
Il ctagia M'E (n =10) . . p <0,01* p < 0,001*
p < 0,001 p < 0,001 D < 0,001** D <005

TMpumitkn: * — BiporigHicTb Pi3HULI NMOKA3HUKIB NMOPIBHAHO 3 KOHTPOJILHOK IPYror; ** — BiporigHiCTb Pi3HULi

rokKa3HuKiIB A0 i nicns nikyBaHHsI.

Ta6bnuys 4. AKTuBHicTb pepmeHTie AOC3 y KpoBi XiHOK KOHTpOsbHOI i Il rpyn, of.akt/(mnexs) (M = m)

Fovrm xiHOK o nikyBaHHS Micna nikyBaHHsA
- coa rn coa rn
KoHTponbHa rpyna (n = 30) 231,70 +£ 10,56 4,870 + 0,548 - -
280,40 + 15,46 3,550 = 0,173 230,20 + 16,78 4,820 + 0,269
| ctapisa 'E (n = 18) . N p > 0,05* p > 0,05*
p< 0,01 p< 0,05 p < 0,05** p < 0,001**
289,65 + 13,70 2,41 £ 0,588 261,05 + 5,30 3,63 +0,138
Il ctapgia M'E (n=11) . . p > 0,05* p < 0,05*
p< 0,01 p< 0,01 p < 0,05** p < 0,05**
166,14 + 10,64 1,68 + 0,479 235,90 + 8,34 3,20 + 0,140
Il cTapia M'E (n = 10) . . p > 0,05* p < 0,001*
p<0,01 p < 0,001 D < 0,001** b < 0,001**

TMpumitkn: * — BiporigHicTb Pi3HULI MOKAa3HUKIB MOPIBHAHO 3 KOHTPOJILHOK rPYyrolo; ** — BiporigHICTb Pi3HNL

NOKa3HUKIB A0 i nicsist JliKyBaHHS.
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Tabnuysi 5. Ctan cuctemu INNOJI/AOC3 nicns nikyBaHHs B XxiHok | i Il rpyn, og.akt/(mnexs) (M £ m)

Crapia N'E Fpyna OK, mkmonb/n MAA, mKmonb/n Co(ﬂ’n‘:ﬂ':)'ﬂl I'M, op.akt/(mn e xB)
I (n=17) 3,587 + 0,168 127,88 + 6,46 225,11 £ 18,56 3,99 + 0,173
I Il (n = 10) 3,009 = 0,128 102,50 + 4,43 230,20 = 16,78 4,820 + 0,269
- p < 0,01 p < 0,01 p > 0,05 p < 0,01
I (n=18) 3,851 + 0,205 145,74 + 4,65 239,54 + 11,12 3,220 + 0,107
Il Il (n=11) 3,186 = 0,186 104,80 + 2,29 261,05 + 5,30 3,630 = 0,138
- p < 0,05 p < 0,001 p < 0,05 p < 0,05
I (n=10) 4,738 + 0,466 151,50 + 12,68 211,337 + 9,360 2,85 + 0,560
i Il (n = 10) 3,699 = 0,252 150,88 + 9,16 235,90 + 8,34 3,20 = 0,140
- p < 0,05 p > 0,05 p < 0,05 p > 0,05

lMpumitka: p — BiporigHicTb Pi3HNULi NOKa3HUKIB NOPIiBHAHO 3 | rpyrnoro.

Aty gooy. Coin Bim3HayuTH, 1110 (pepMEHTAaTUBHA aKTUB-
Hictb I'TI 3pocTae BinnosigHo a0 cragii I'E, nocsraroun npu
1 cranii maitxe disionoriuHoro piBas — 4,82 + 0,269 om.akt/
(v« xB) (p < 0,05). Ipu II craxii 3axBoproBanHst I'TI 3po-
crae B 1,5 paza (p < 0,05) nopiBHSIHO 3 BUXiTHUM piBHEM, a
10 BiIHOIIIEHHIO 10 3I0POBUX KiHOK € MEHIIIOIO BChOro y 1,3
paza (p < 0,05). Jeuro ripie pearye riayTaTioHOBa MPOTHU-
MnepeKrcHa crucTeMa Ha JiikyBaHH kiHoK 3 111 cramiero T'E.
LLiit cTanii nputamanHe 3poctaHHs aktuBHocTi ['T1 B 1,9 pasza
(p < 0,001), ane moka3HUK BiTHOCHO >KiHOK KOHTPOJbHOL
rpynu 3meHieHui B 1,5 paza (p < 0,001). Lle cBimuuth rpo
HENOCTaTHIO aKTUBHICTh KOMIIEHCAaTOPHUX MEXaHi3MiB Op-
ranizmy xinku ripu 111 cranii I'E.

IposiBmIKM MOpPiBHAHHSA €(hEKTUBHOCTI JiKyBaHHS
T'E, cnig migkpecanTu OiTbII 3HaYHE 3MEHIIEHHS BMICTY
TokcuuHux npoaykTiB [1OJI, Ha HelTpai3allito SKUX Mo-
TpiOHa MeHIIa akTUBHICTh (pepMeHTiB AOC3 (Tabi. 5).

O6roBopeHHs

CnipoOy po3mISTHYTH pOJIb OKCUAATUBHOTO CTPECY B TIATO-
¢izionorii I'E 3po6unu E.H. Ruder i cnigapr. [8]. OTpumani
HaMM pe3y/IbTaTy JOCiIKeHb CBiquath, mo ['E xapakrepu-
3y€EThCS iHTEHCU(DIKALIi€I0 BUIbHOPAIUKAJILHOTO OKMCHEH-
H$1 3 HAKOITMYEHHSIM BUCOKOTOKCUYHUX HOTo MPOAYKTIB, a
MOJEKYAN — MiIBUIIIEHHSM aKTUBHOCTI (hepMEeHTaTUBHOI
AHTUOKCUAAHTHOI cucTeMu. [Tpudyomy Bif piBHSI aKTHUBHOCTI
LUX IIPOLIECiB 3a1eXUTh cTafdist TsekkocTti I'E. Crmin Big3Haum-
TH TO# (haKT, 1110 NPY BUUEPIYBAHHI KOMIIEHCATOPHUX MOXK-
JmuBocteit AOC3 i HaIBHOCTI BEJIMKOI KiJTbKOCTi TOKCUUHUX
npoxayktiB [1OJI crioctepiraaoch 3pocTaHHS CTail TSSKKOCTI
3aXBOPIOBAHHSI, TTOTIPIIEHHSI COMaTUYHOIO CTaHy XiHKu. Ha
MiACTaBi OTPMMAaHUX JAHUX MOKHA CTBEPIIKYBATH, 1110 BaXK-
JINBUM NIaTOreHeTUYHUM YMHHUKOM ['E € 3aHanTo aktuBHa
peaizallis IpoleciB BUTbHOPAANKAILHOTO OKMCHEHHS Pa3oM
3 BUCHaXXEHHSIM CUCTEeMU aHTMOKCHUIAHTHOTO 3aXHCTY, 1110
BU3HAYA€E KJIiHIYHUI TTepeOir 3aXBOpIOBaHHSI.

V 3B’s13Ky 3 TM, 1o cyTtHicTh I'E € HemocTtaTHBO 3’51~
COBaHOIO, CXeMU JIiKyBaHHSI JiKapCbKUMM MpenapaTtamu,
SIKi 3aCTOCOBYIOTHCSI, HE 3a0€3MeUyl0Th TPUBAJIOTO e(eKTYy.
ToMy roJIOBHOIO HEBUPIIIEHOIO MPOOJIEMOIO € PELIUINBUA
3aXBOPIOBAHHS i 3HAUHE MEAMKAMEHTO3HE HAaBaHTAXKEHHS
Ha iHIIIi OpraHu i CUCTEMU 3 TIOTIPIIEHHSIM iX (yHKIIii [ 10,
13]. Cipobu eheKTUBHOTO BUKOPUCTAHHSI HYTPIEHTIB Y JIi-
kyBaHHi ['E poomimm A. Bahrami et al. [22], E. Huijs et al. [23].
OkpeMo 3acTocyBaHHSI IMHKY B JikyBaHHi ['E posrisnanu
T. Onuma et al. [19], E. Messalli et al. [24], A. Marcowska

et al. [25]. OmgHaK KOMIUIEKCHMIA TIpertapat, SKUil MiCTUTh
CO[, pecBeparpo i IMHK, HAMU 3aCTOCOBAHUI yIiepliie.

OTpuMaHi pe3yabTaTy CBim4aTh PO 3HAYHUM MO3UTUB-
HUIi BIUIUB JIIKyBaHHSI, TOITOBHEHOIO aHTMOKCUIaHTaMU i
LIMHKOM, Ha repe06ir I'E. Maiixe gocsiralouu mpu mepiiiii
CTajii 3aXBOPIOBAHHS 3a BCiMa MOKa3HUKAMHU PiBHSI 310PO-
BMX XiHOK, BUIbHOPaAVKAJIbHE OKUCHEHHS HE CTPUMYETBCS
MOBHICTIO CUCTEMOIO (DEPMEHTATUBHOTO AaHTUOKCHUAHTHO-
r'O 3aXMCTy IpU ApyTii i Tpetiii ctamisix ['E. Ane Hammuimok
BUIBHMX paavKalliB, SIKMi BUHUKAE MPU HECIIPOMOXKHOCTI
AOC3 B opraHi3mi XiHOK, KpiM IIMTOTOKCUYHOI Jii, 111e
HaJIMipHO aTaKyBaTHME apaxillOHOBY KMCJIOTY, 3 SIKOi ITOXO-
IATh pocTalukiIiH i NO, BHOCSYU TUM caMUM JrcOaniaHc y
CUCTeMY €HIOTeHHUX MPOCTarJlaHAMHIB 3 ycimMa rnatodizio-
JIOTIYHMMM 3MiHaMU, 110 BUTLJIMBAIOTH i3 1IbOTO [26].

[lepekrcHMI BUTbHUIA paguKaJl HECTAOIIbHUM i MOXe
MapanoKCcaIbHO JiSITU SIK CUJIbHUI OKUCHIOBAY YU SIK CUJIb-
HUIi1 BiTHOBJIOBaY. 3BUYAfHO, BiH HE BCTUTa€ BUKOHATU
JKOIHOI 11i€] PYHKIIii, OCKIJIbKY i/l BILTMBOM IMCMYTa3H Ie-
PETBOPIOETHCA B ITepeKuc BonHio [27]. [lepekuc BomHIo MOXKe
ctumysmoBat 6iocuHTe3 NO B eHnotelii [18] i, xoua He €
BUIBHUM PaJMKajoM, Y HAUIUILIKY MOXe OYyTH TOKCUYHUM
OKHMCHIOBaYeM, YOMY TIPOTHII€ TpaHYJIOLMTaApHA KaTajia3a
Yu TKAHWHHA DIyTaTioHoBa nepokcuaasa. Axio H,O, «Breve
3-T1il HOXa» KaTajasy i MepoKcuaasu, BiH MOXe BCTYIaTH B
peaxitito 3 O,, yTBOPIOIOUHM TiAPOKCUIOBUI BUTbHUI paauKall.
Lleit ocTaHHi pagnKa, SKIUii Ma€ HAITKOPOTIIIE KUTTSI, O -
HOYACHO € HACUJIbHIIIIMM OKMCHIOBAYEM, HEOOXiTHUM LTSI
yTBOpeHHs npoctarnanauny J, (PGJ,), ockiibku iHillit0€
MepoKCUIalliio apaximoHoBoi KucioTu. Tomy cunrte3 PGJ,,
1110 € TIOTY>KHUM iHilliaTopoM 00JiboBoro cuHapomy Iipu I'E,
He OyB OM MOXJIMBUM 0O€3 yJacTi BUTbHUX paauKaitis [28].

TpunustuneHHe 3actocyBaHHs xXiHkaM 3 I'E mpemnapary
3 ymictoMm aHtuokcumanta COJl, pecBepaTpoiy i HUHKY
YUHUTb 3HAYHUI TTO3UTUBHUI BB Ha mipotiecu ITOJT i
akTUBHICTb pepMeHTIB AOC3 mOpiBHSIHO 3 TpaAULIHHUMU
CXeMaMMU JIiKyBaHHSI.

BaxxnuBoio ckianoBoio €(heKTUBHOCTI JiKyBaHHS €
OIliHKa IKOCTi >XUTTA MauieHToK 3 ['E. Oninka 60150Boro
cuHapomy B nauieHToK 3 I'E moka3zana, 1110 B pe3ysibraTi 3a-
CTOCYBaHHSI KOMILUIEKCHOTO JIiKyBaHHSI O0JIbOBUIA CUHIPOM
y XiHOK 3 MepIIokO CTalli€r0 3aXBOPIOBAHHS 3HUK 30BCIiM (Y
100 % nosutuBHMIA eeKT), MPU IPYTiii CTamii — y BOCBMH
JKiHOK OiJIb 3HUK, Y TPhOX 3MEHIIUBCS i3 CUIIBHOTO JI0 CJ1a0-
KOTo, IIpH TPeTilt cTadil y M’ T XiHOK OiJIb 3HUK 30BCiM, ¥
YOTUPHOX — 3MEHIIMBCS 3 CUJIBHOTO JI0 CJIAOKOTO, B OfHi-
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skl

€1 XIHKM 3MEHIIMBCS 3 HECTEPITHOTO 0OJII0 A0 CIa0KOTO.
Hamu BusiB/ieHa KOpeISITUBHA 3aJIEXKHICTh MixK POBEICHUM
JIIKyBaHHSIM i BUSIBIEHHSIM 00JIbOBOTO CUHIPOMY B Malli€H-
Tok npyroi rpyru: r = —0,78 (p < 0,001), 1110 CBigUUTH MPO
JIOLIUIBHICTD fioro 3actocyBaHHs B naiieHToK 3 ['E. Kpim
TOTO, yCi MALIEHTKY APYToi TPYIU Bia3HAaYaIu 3MEHIIIEHHS
00J110 MpHY CTaTeBOMY XKMTTi, a mpu nepuiit cranii 'E —
BiICYTHICTh 60JI10, MiABUILEHHS Hpaue3aaTHocTi (r = 0,64,
p < 0,01), 3HUXKEHHS APATiBIMBOCTI i1 HEPBO3HOCTI B Tie-
pumeHcTpyaibHuit iepion (r = —0,59; p < 0,05) i B uizomy
3a/I0BOJICHHS pe3yibraToM JiikyBaHHs. [To0iyHMX edekTiB
HE CITOCTepirajaocs B KOJIHOI MalliEHTKH.

BucHoBkMU

V manieHTOoK 3 reHiTaTbHUM €HIOMETPiO30M BCTAHOBIIE -
HO TOPYIIEHHS PiBHOBAru B CUCTEMi «IIEPeKMCHE OKUCHEH -
HS JIiMiOiB — aHTMOKCHUIAHTHA crUcTeMa 3axucTy». [IpoBe-
JIeHi JOCTiIKeHHS CBiqJaTh, 110 TeHiTaJbHUI €HIOMETPio3
XapaKTepuU3yeThCs iHTeHCU(iKalli€lo BiTbHOPAAUKaIbHOIO
OKHMCHEHHST 3 HAKOTTMYEHHSIM BUCOKOTOKCUYHMUX OTO TTPO-
JYKTIB i MiABULIEHHSIM aKTUBHOCTI (heépMEHTATUBHOI aHTU-
OKCHUIAHTHOI cUCTeMU. Bim piBHS aKTMBHOCTI IIUX ITPOLIECiB
3aJIEKUTh CTajlisl TeHiTaIbHOTrO eHaoMeTpiosy (r = 0,83).

VinockoHaleHHS JiKyBaJbHOI TAKTUKHU T€HITaJIbHOTO
€HJIOMETPio3y IILJISIXOM JOTMOBHEHHS Tepartii CyrnepoKCu/I-
JIMCMYTa3010, PECBEPATPOJIOM i LIMHKOM € TaTOTeHETUYHO
OOTPYHTOBAaHMM, OCKIJTbKM YMHUTh 3HAYHUI TTO3UTUBHMIA
BIUIMB HA CUCTEMY «II€PEKMCHE OKMCHEHHS JIiMiiB — aHTHU-
OKCHJaHTHA CUCTeMa 3aXHUCTY» TIOPIiBHSHO 3 TPaAULIIMTHUMU
CcXeMaMU JIiKyBaHHSI.

IloninmeHHs SIKOCTi XUTTS Malli€HTOK, BiACYTHICTb
noOiyHuX eheKTiB, 3aI0BOJIEHHST PE3YJIbTATOM JIiKyBaHHSI
JT03BOJISIE PEKOMEH/IyBaTH KOMILJIEKCHY TEParilo B MEHEIK-
MEHTI TeHIiTaJTbHOTO €HIOMETPio3Yy.

Konduikr inTepeciB. ABTOpU 3asIB/ISIIOTH IIPO BiICYTHICTD
KOHJIIKTY iHTepeciB i Bj1acHOI (piHaHCOBOI 3alliKaBJIEHOCTI
MpU MiArOTOBIIi 1aHOI CTaTTi.

Indopmauis npo dinancysanns. JociikeHHs BAKOHAHE B
pamkax HJIP JIbBiBCbKOTO HalliOHaIbHOTO MEAMYHOTO YHiBEp-
curety imeHi Hanmna [amipkoro «YIocKoHaIeHHST MOHITO-
PVIHTY aKyIlIepChKOI JIOMTOMOTH TPH iAi0NMaTUYHOMY HEBUHO-
IIIyBaHHI BariTHOCTI», HOMep aepxkpeectpattii 0117U001080.

Buecok aBtopiB. Cemenuna I'. b. — KOHUEMNIIis i AU3aitH
IOCHiIKeHHs, 30ip JaHUX, aHali3 Ta iHTepIIpeTalis aa-
HUX, HalTMCAHHS CTaTTi, OCTaTOYHE 3aTBEP/KEHHS CTATTi;
Ipuupko M.I. — 30ip naHuX, penaryBaHHsI CTaTTi, OCTaTOUHE
3aTBEPIKEHHS cTatTi; Jopowenko-Kpasuuk M.B., Kopum-
ko 0.0. — 30ip 1aHUX, OCTaTOYHE 3aTBEPIXKECHHS CTaTTi;
Dapmywox T.B. — aHaii3 Ta iHTepIipeTallis JaHUX, OCTa-
TOYHE 3aTBEPIKEHHS CTaTTi.
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New opportunities for correction of hormonal disorders and oxidative stress
in women with genital endometriosis

Abstract. Background. Genital endometriosis is one of the most ur-
gent problems of modern gynecology. Considering oxidative stress as
a pathogenetic link of endometriosis, we believe it reasonable to use
a combined drug containing superoxide dismutase, resveratrol, and
zinc. The purpose of the work was to evaluate the effectiveness of
the treatment for genital endometriosis supplemented with the use
of superoxide dismutase, resveratrol, and zinc, taking into account
the leading pathophysiological links of the pathology. Materials
and methods. Thirty-seven women of reproductive age with genital
endometriosis were under observation. Treatment in the first group
was carried out in accordance with the Guideline Development
Group recommendations. Thirty-nine women of the second group
additionally received a drug containing superoxide dismutase, res-
veratrol, and zinc. The control group included 30 healthy women.
The state of lipid peroxidation processes was assessed by the level of
diene conjugates and malondialdehyde in the blood serum and the
antioxidant defense system by the content of superoxide dismutase
and glutathione peroxidase. To monitor the patients’ quality of
life, pain syndrome was studied using the Visual Analogue Scale.
Statistical processing of the obtained data was carried out by means

of the standard StatSoft Statistica for Windows 13.0 program pac-
kage. Results. The assessment of the pain syndrome in the second
group showed that it completely disappeared in women with the
first stage of the disease. Among patients with the second stage,
pain disappeared in 8 cases, 3 patients had a decrease from severe
to mild pain. At the third stage, pain disappeared completely in
5 women, in 4 cases, it decreased from severe to mild, and in one
woman, the pain decreased from unbearable to mild. All patients
of the second group noted a decrease in pain during intercourse,
and in the first stage — its absence, an increase in work capacity
(r=10.64, p <0.01), a decrease in irritability and anxiety in the
perimenstrual period (r = —0.59, p < 0.05) and overall satisfaction
with the treatment result. Side effects were not noted in any of the
patients. Conclusions. Improving treatment for genital endometriosis
by supplementing therapy with superoxide dismutase, resveratrol,
and zinc is pathogenetically justified, as it has a significant positive
effect on the lipid peroxidation and antioxidant defense system,
compared to the traditional treatment regimen.

Keywords: endometriosis; hormonal disorders; lipid peroxidation;
oxidative stress; superoxide dismutase; treatment
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PusHnyyk M.QO.", bonbLuosa O.B.?
" BYKOBUHCBKV AEPIKQABHUM MEAMYHW YHIBEPCUTET, M. YepHiBLj, YkpaiHO
2 AY «lHCTUTYT EHAOKPUHOAOTIT TQ 06MIHY pedoBuH im. B.I1. KomicapeHrka HAMH YkpainHun», m. KniB, YkpaiHa

NMNOKA3HUKK POCTY TA BMICT BiTOMIHY D
y AiTéen 3 iAiONATUYHOIO HU3bKOPOCAICTIO
30AEXKHO BiA BAPIAHTIB reHOTUNY
noAimopdoismy Taql reHa VDR

Pe3tome. AkryanbHicts. [eH peyentopa sitamiHy D (VDR) € BaxmBum perynsTopom GionoridHux npoLecis,
BKJIHOYHO 3 POCTOM | ANGbePeHLitoBaHHAM TKaHWH Ta KIITUH, KICTKOBUM MeTabosi3MoM | MORYNALiEr0 iMyHHMX Bigrno-
Bigeu. [esiki gocnigxxeHHs nokasanu, wo 1,25(0H),D nigsuLLye piBeHb LMPKYIOKYOro iHCYMiHONogioHoro haktopa
pocty-1 (IOP-1) in vivo Ta B KynbTypax KiCTKOBUX KJIITWH; KPiM TOro, BiH 36ifbLLye eKcripecito peyerntopis IOP-1
Y XOHApounTax poCcToBOI NAacTUHKK U Kiflbkox I®P-38’a3y04umx 6ikiB B ocTeobactax i KysnbTypax CTpoMasibHUX
KJIITWH KICTKOBOIro Mo3Ky. lNoniMopabiam reHa peuentopa BitamiHy D ros’sisaHuii 3 pocToM [OPpOCsIOi OANHW | MOXe
BIIMBATY Ha NMOKAa3HUKU POCTY AiTed 3 igionaTn4Ho HU3bKopocsicTio. MeTa gocnigXeHHs: BUBHEHHS MOKa3HUKIB
pocTy Ta BMICTy BitamiHy D y fitevi 3 igionaTM4HO HU3bKOPOCIICTIO 3aJ1EXKHO Bif] BapiaHTiB reHoTuy rnoniMopgia-
my Taql reHa VDR. Matepianu Ta metogm. BusHa4veHHs1 Taql nonimopgpiamy reHa VDR (rs731236) nposogunn 3a
JO0MoOMOroro MeTogy noniMepasHoi 1aHUroroBoi peakuii 3 nogasibLLumMmM aHani3aoM [OBXUHU PeCcTPUKLIVIHUX gpar-
MEHTIB I1py BUSIBIIEHHI IX LLIIAXOM €/1eKTpOoghopesy B arapo3HoMy reJii 'y 35 AitTevi 3 igionatn4Hor HU3bKOPOCITICTIO.
Pesynbtarn. HavibinbLua KinbKiCTb giTevi npunagana Ha reteposuvrot i ctaHoBuna 68,57 %, roMo3urotu 3a anesismm
T/T ctaHosumn 17,14 %, romosurotu 3a anensamm C/C — 14,29 %. HavibinbLue BigcTaBaHHs B pOCTi 3aghikcoBaHO
y Hociie romoaurot T/T. [itn — Hocii romoaurot 3a anensamu C/C Manu HaviHuxk4e BigctaBaHHs B pocTi. PiBeHb
FOPMOHY POCTY Mic/si CTUMYTALIVIHOI Mpoby 3 KITOHIAMHOM | piBeHb iHCYsIiHonoRioHoro ghaktopa pocty-1 y Kposi
BCiX rayieHTiB 6yB y MexXax HopMasibHUX BENYuH. BuasneHo gegiunt sitamiHy D y romosurot T/T Ta Hegoctar-
HicTb BiTamiHy D y reteposurot C/T i romoaurot C/C. BUCHOBKW. Y fiTevi 3 igionaTu4HO HU3bKOPOCIIICTIO YacTka
reHotuny T/C ctaHoBuna 68,57 %. HavibinbLue BigctaBaHHsi B POCTI TPansisnocs y nayieHTIB i3 roMO3UroTHUMM
anenamm T/T (SDS = -2,61 = 0,31). Y Bcix gitesi BUSIBNIEHO 3HUXXEHHS BMICTY BitamiHy D'y cuposaTtyi Kposi. Y gi-
Tevi — Hociis romosurot 3a anenem T/T BusiBrieHo geqiymt sitamiHy D (43,83 + 6,47 HMornb/n1), a y reteposurot T/C
(58,97 + 11,78 Hmornw/n) i romosurotr C/C (56,93 + 19,54 HMorb/n) — He[ocTaTHICTb BiTamiHy D.

Knro4oBi cnoBa: jgionarnurHa Husbkopocnicts,; aitu; Tagl nonimopgpiam reHa peuentopa sitamiHy D; poanogin
reHoTunis

Bctyn

BinpuricTe HU3BKOPOCINX MiTel MOXYTh OyTU BimHE-
CEHi 10 TPYITM MaLli€HTIB, SIKi MAIOTh iMiONMMaTUIHY HU3BKO-
pociicTs [1]. Ha cyyacHoMy etami MOHSITTS «igionmaTUYHa
HU3bKOPOCTICTh» BKJIIOYAE 3picT HIKYe HixX 2 SD Bianosi-
HO JI0 CePeIHBbOTO IOIYJISLIHOTO 3POCTY [JIs1 LIbOTO BiKYy Ta
cTaTi B AMTUHU 3 HOPMAJIbHUMU MOKa3HUKaMU (PizMuHOTO

PO3BUTKY Ta MPOMOPLIMHOCTI MpU HApOIXKEHHI i1 Oe3 Ha-
SIBHOCTi O3HAK CUCTEeMHUX, EHIOKPUHHUX, XapUOBUX MTOPY-
IIeHb i XpOMOCOMHMX aHOMaTiit [2].

JliTn 3 imionmaTUYHOIO0 HU3BKOPOCICTIO YaCTO MalOTh
y ciMeiiHOMY aHaMHe3i HU3bKUIi 3pICT y pOAMYiB, ajie B Me-
Kax ciMeiiHO1 HopMHU (LIILOBOTO 3pOCTy 0aThKiB). Takox
MOXYTb TPATUISITUCS 3aTPUMKa KiCTKOBOTO BiKY Ta 3aTPUM-
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Ka IoYaTKy CTaTeBOro no3piBaHHs [2]. BinmoBimHo mo mporo
3araJlbHONIPUITHSTOr0 BU3HAYEHHS, ilionaTuYHa HU3bKO-
POCIIiCTh MiCTUTD T€TePOreHHY TPYITY OiTel i3 pisHUMMU e~
HOTHUIIAaMM i TEHOTUTIAMU.

3rigHO 3 JaHUMM CBIiTOBOI CTATUCTUKM, ITOKA3aHO, 1110
MOIIMPEHICTh HU3bKOTO 3POCTY TiCHO TIOB’sI3aHa 3i CTyre-
HEM €KOHOMiYHOTI'O PO3BUTKY KpaiHU. Y NesIKMX eKOHOMiu-
HO BiICTaJINX PETiOHAX ITOIINPEHICTh HU3bKOPOCIOCTI CSITa€E
32,5 % [1]. Y CIIIA na koxHi 100 HeMOBIIAT PUITAAa€ 10
I’SITU [iTe# 3 HU3bKUM 3pOCTOM | 3].

ITonimopgism peuenropa Bitaminy D (VDR) nos’s13y-
€ThCS 31 3pOCTOM JOPOCIOi JIoAUHU. JloKa3aHo, 110 IMOJTi-
Mopdizm mpomoropy VDR kopentoBaB y KopeiicbKux aiTeit
3 i1ioNaTUYHOIO HU3bKOPOCIICTIO [4, 5].

IIpoBoaumcs pi3HOMaHITHI JOCITiIKEHHS TTaTOJIOTiu-
HUX TPOLIECiB Ta JOBEAEHMI iX 3B 30K i3 TTOJIIMOp(hi3ZMOM
reHa VDR [6]. i pocnigkeHHs imeHTudikyBanu Bsml,
Apal, Taql ta Fokl sk yoTupu nokycu epMeHTiB, 1110
CPUSIIOTh PO3BUTKY PO3CISIHOTO CKJIEpO3y, aCTMU Ta paKy
[7-9].

TTonimopdism ex3ony 2, sikuit BriuBae Ha MPHK i 6i-
oK VDR, € oqHMM i3 HaiBaxKJIMBIIINX YMHHMKIB, 1110 BU-
3HAYaI0Th 3PiCT JOPOCIIOI JIIOJUHU, OCOOIUBO 11e TOKA3aHO
Ha IIPUKJIai 3pOCTy STOHCHKMX XiHOK [10].

IToBHe ckaHyBaHHSI TeHOMa, siKe OyJI0 TTpOBeIeHE IS
TEHETUYHOTO BM3HAYEHHS JIOKYCiB BUCOTU 3POCTY JIIOU -
HU, BUSBUJIO TIiK 1[OTO 3B’SI3KY B JIOKYCi XPOMOCOMHOTO
mapkepa D12S398 Ha xpomocomi 12 [11]. LlikaBo, 110 reH
VDR posrammoBaHuii y JoKyci xpomocomu 12q13.1, axkuit
po3MmillieHU# 0J1M3bKO A0 MKy 3uerieHHs [12]. Takum yu-
HOM, reH VDR, ineHTu(hiKoBaHUI Npy CKaHYBaHHI T'e€HO-
Ma, MOXe OyTU FeHETUUHOIO CKJIaJ0BOIO 3pOCTY 10POCIOT
JIIOIUHU.

VDR € BaximmBUM peTyIsITOpOM Oi0JIOTIYHUX IIPOIIe-
CiB, BKJIIOUHO 3i 3pOCTOM i AudepeHIIiloBaHHIM TKAaHUH
i KJIITUH, KiCTKOBMM MeTa0O0JIi3MOM i MOAYJISLIE€I0 iMyH-
Hux Binnosigei [12, 13]. Jlesaki qocninkeHHs mokasau,
o 1,25(0H),D niaBuliiye piBeHb UMPKYJIO0OYOTrO iH-
cymiHonoaioHoro dakropa pocty-1 (I®P-1) in vivo Ta
B KYJIBTypaX KiCTKOBUX KJIiTUH. KpiM Toro, BiH 30ijblIy€e
ekcnpeciwo peuentopis IOP Tumny 1 y XoHapouuTax pocTo-
BOI MJIACTUHKU Ta KiabKox [PP-3B’s13y10unx OiNKiB B OC-
TeoOJ1acTax i KyJabTypaxX CTPOMaJIbHUX KIITUH KiCTKOBOTO
MO3Ky [13].

MeTo10 HAIIOTO MOCJiMKeHHsI OYJ10 BUBUEHHS ITOKa3-
HUKIB pocTy Ta BMicTy BitaMiHy D y miteii 3 imiornarnuHooo
HU3bKOPOCJIICTIO 3aJIe3KHO BiJl BapiaHTiB T€HOTUITY TOJIi-
mopdismy Taql rena VDR.

MaTepiaAn Ta MeToAmn

O06cTexeHo 35 miTeit 3 ilionaTMYHO HU3bKOPOCIICTIO
(ITTH), saxi nepeOyBaiau Ha JikyBaHHi B 1Y «IHCTUTYT eH-
MOKPUHOJIOTiI Ta 00MiHY peyoBuH iM. B.I1. KomicapeHka
HAMH Ykpainu».

Bynu BpaxoBaHi: cTath i BiK IarmieHTa, aHTPOIIOMETPUI-
Hi JaHi, piBeHb BiTaMiHy D y KpoBi (BUKJTIOUEHi JIITHI Micslli
Habopy XBOPHX), KICTKOBUI BiK, piBeHb TOPMOHY POCTY
(I'P) micnst cTUMynSUiiiHUX TeCTiB (KJOHIAWH, iHCYiH),
piBHi I®P-1, 3arajbHOrO Ta i0HI30BaHOTO KaJIbIIil0 Y KPOBI.
Cepenniii Bik niteit (28 xjaomuukiB, 7 miByar), BKJIOUYE-

HUX y gocmimkeHHs, craHoBuB 10,68 £ 3,30 poky. Cepen-
HE BifcTaBaHHs y pocTi ctaHoBMIO —2,19 (£0,49) SDS.
Ha moMeHT 00cTeXXeHHS BCi MallieHTU Iepe0yBain y CTaHi
eyTUpeOo3y. Y HOCIIIKEeHHS OyJM BKJIIOUYEHI JIiTH, SIKi He
OTPMMYBAJIM IIpernapaTy Kajbliito Ta BitamiH D ympomoBx
> 6 MicsIIiB.

Jns Bu3HaueHHs mnoJiMopdHux BapiaHTiB Taql
(rs731236) BUKOpUCTOBYBaIu MOAM(IKOBaHI MPOTOKOIU
reHa VDR, 1o nepenbadyaroTb BAKOPUCTAHHS OJiITOHYKJIEe-
OTHUIHUX IMpaiiMepiB y TeXHilli MoJiMepa3HOi JIAHIIOTOBOL
peaxuii (ITJIP) ta momanbioro mojiMopdizMy TOBXUHU
pectpukuiitHux ¢parmenTis (ITJJP®) npu BusBIeHHi ix
LIJISIXOM eJIeKTpoOope3y B arapo3HOMY Tei.

7151 TeHOTUITYBaHHSI BEHO3HY KPOB HAOMpaIu y CTe-
PWIBHMX YMOBaX Y MOHOBETH 00’€MOM 2,7 MJI 3 KaJTiEBOIO
cijuto eTuneHaiaMiHTeTpaolToBOi KucaoTu (Sarstedt,
Himeyunna), mo ciyryBajiia aHTUKoaryiassHtoMm. Criouar-
ky IHK eniminyBanu 3 nepudepuyHoi KpoBi 3a 1010~
Moroio komepitiiiHoro Quick-DNA Mini-TecT-cuctemMu
prepPlusKit (ZymoResearch, CILIA). LlinboBy ninsiHky reHa
aMIUTi(piKyBaIM 3a JOTTOMOIOIO BiIMOBIMHOTO crienpiyHO-
ro mpaiimepy (Metabion, HimeuunHa).

Amintidikallifo MpOBOAWIIN 3a JOITOMOTO0 KOMEPIIiii-
Horo Habopy Dream Taq Green PCR Master Mix (2X)
(Thermo Scientific, CIIIA) Ta cieundiyHux npaitMepin
(Metabion, Himeuuunna). JIjag BiANoBiZHOro Tema0OBO-
ro pexxumy [1JIP 3actocoByBanu nmigcunoBauy Flex Cycler
(Analytik Jena, HimeuunHa).

AmmidikoBaHU NPOAYKT (aMIUTIKOHM) ITigmaBaau
rigpoidy eHnoHykieazamu pectpukiiii Tagl (10 O1/mki)
(Thermo Scientific, CIIIA). PecTpukuiiiH1ii TigpoJi3 mpo-
BOJIMJIM BiJIITOBITHO 70 iHCTPYKIlii BUPOOHUKA B CYyXOMY
0JI04HOMY HarpiBaui mpotsroM 16 rogun npu 65 °C mnsa
BUBYEHHS mosiMopdismy reHa VDR Taql.

®epment Taql (monimopdHuii Bapiant VDR Taql) He
IMoTpeOyBaB TePMiUHOI iHAKTUBALIil 3TiTHO 3 iIHCTPYKIIiE€IO
BupoOHukKa. CtaH pecTpukuiitHux ¢parmeHTiB reHa VDR
(Taql) ananisyBanu B 2% araposznomy reii (CSL-AG500
agarose, Cleaver Scientific Ltd, BenukoOGpuTaHnisi) 3 BUKO-
puUcTaHHSIM GapBHMKA OpoMminy etuito. It OlliHKY po3-
Mipy (hparMeHTiB BBOIWJIN MapKep MOJEKYISIPHO-Maco-
Boro po3mipy — GeneRuler 100 bp DNA Ladder (Thermo
Scientific, CIIIA) 3 moganbIoo Bidyali3alli€lo y TpaHCiIo-
MiHaTopi, 3a6apBIeHOMY OPOMIIOM €TI0, 32 TOTIOMOTOI0
KOMIT'IOTepHOI IporpamMu Vitran.

IMincumoaui rena VDR Tagl T/C (rs731236) 3a3Ha-
BaJIy TiAPOJITUYHOrO PO3IIEIJIEHHS 3a HasIBHOCTI caiita
pectpukiii 5'-GAATGCN | -3', y pe3ynbTaTi 90T0 YyTBO-
pIOBAJIKCS PECTPUKTU MOJIEKYISIpHOIO Macolo 496 m.ii.
Ta 249 n.n. — renorun TT. CaiT pecTpukiiii 3HUKAB MPU
HykJIeoTunHii 3amini 3 T Ha C, gakiio po3Mip amrutidi-
koBaHux parmenTiB JAHK micas B3aemogii 3 Hyk1ea3omno
pecTpuKilii MaB MOJIeKyJISIpHY Macy 295, 249 ta 201 ..
Y takux Bumanakax 0yB 3acdikcoBanuii reHotun CC. Bin-
noBigHO, B retepo3urorHoMy reHotuii (TC) cnoctepiramm
OIHOYACHO BCi yoTupW TUMNU (parMeHTiB: 496, 295, 249
ta 201 ..

CratucTuuHy 00pOOKY pe3y/bTaTiB JOCIIIKEHHS TTPo-
BOIWJIM 34 JOTIOMOIOI0 CTaTUCTUYHUX TTporpaM Microsoft
Excel.
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skl

Posnonin reHoTHIIiB y TpyIiax XBOPHUX i 3MOPOBUX ITOPIB-
HIOBaJIU 3a 3aKOHOM Xapni — BaitnGepra (y?):

P>+ 2pq + ¢ = 100 %,

Jie p? — JacTorTa, 3 IKOI TparuistioThes Hocil reHoTumy TT,
2pq — renotuniB TC, a ¢’ — 3 reHotumniom CC.

JocniakeHHsT TPOBOAMIOCS BilMOBIAHO 10 OCHOBHUX
npuHuMIiB 6ioetTnku Konsenuii Pany €Bpornm mpo mpaBa
moanHu Ta 6ioMeaniHy (4 kBiTHs 1997 p.), [enbciHCbKOT
nexkiiapauii BeecBiTHBOI acouiallii OXOpOHU 310pOB’sl PO
€TUYHI TPUHUUIIN MPOBENEHHS MEIUYHUX JAOCIIIKEeHb 3a
yuacrio Jofeii (1964—2013).

IIpoTokoa mociigXeHHs TMOTOIXEHUN JTOKaJIbHUM
€TUYHUM KOMITEeTOM JJIs BCiX, XTO OpaB yyacTb. KoMicis
3 6ioMenuuHoi eTuku Y «IHCTUTYT eHIOKPHUHOJIOTII Ta
o6MiHy peyoBuH imeHi B.I1. Komicapenka HAMH VYkpai-
HU» TIOPYIIEHb MOPAJIbHUX i IIPAaBOBUX HOPM IIiJI 4ac AOCIIi-
JKeHHST He BUsiBWIA. byna orpumana iHdopMoBaHa 3roja
YYaCHMKIB Ta iX 0aTbKiB.

PesyAbTaTU

BuBueHo 1moka3HuKU pocTy, piBeHb BiTaMiHy D y KpoBi,
piBHi ['P, I®P-1, moka3HMKHM 3arajbHOIO Ta iOHI30BaHOTO
Kasblio i pochopy cupoBaTKu B AiTel 3 ilioNaTUYHOIO
HU3BKOPOCJIICTIO 3aJIeKHO Bin monimopdizmy Tagl rena
VDR. Pe3ynbTaTu 1ofaHi y Tad. 1.

13 Ta6n. 1 BuaHO, 1m0 HAMOLIBIIA KibKICTh TiTSH TIPH-
Tajajia Ha TeTepO3MIoT i cTaHoBMIA 68,57 %, TOMO3UTOTH 3a
anenssmu T/T cranosum 17,14 %, TOMO3UTOTH 32 aJiesISIMU
C/C— 14,29 %.

Haii6inplie BimcTaBaHHSI B POCTi TPAIUISLIOCS Y TOMO-
surot T/T, Ha npyromy micui 6ysnu rereposuroru T/C. To-
mo3urotu 3a aiensmu C/C manu HallHUKYE BiACTaBaHHS
Y POCTi cepen miTeit 3 imiomaTUuIHOO HU3bKopocicTio. ba-
3a7bHUI piBeHb ['P OyB HU3BKUM Y BCiX AOCHTIIXYBaHUX
rpyIax He3ajiexkHo Bing reHotuny. PiBenbs I'P micis ctumy-
JILiHOT Tpobu 3 KiIoHignHOM Ta IMP-1 y BCix nmaiieHTiB
OyB y MeXaxX HOpMaJIbHUX BEJIMYMH, 1110 BKa3yBaJio Ha Bil-
CYTHICTb Ae(ilIUTYy OCTAHHBOTO.

3 MeTolo TmepeBipku gedinuty Bitaminy D Ta itoro
HEJIO0CTAaTHOCTI B35ITO 3a OCHOBY Cy4YacHy Kiacudikaiiito
[14]. JediuuT Bitaminy D y miTeii Ta mopocaux po3risaa-
€ThCS SIK KJTIHIYHUI CMHIPOM BHACIiIOK HU3bKOTO PiBHS
25(OH)D y cuposarui kpoBi (Huxkue Hix 20 Hr/MJa abo
50 umonb/n). PiBeHnb y cuposartii kposi 25(OH)D Bix 21 1o
29 ur/mi (To6To Bix 50,1 1o 74,9 HMOJIb/J) CITij pO3TsiAaTH
SIK HeOCTaTHICTh BitaMiHy D. HopmanbHMit piBeHb BiTaMi-
Hy D nopiBHI0€ KOHIIeHTpallil B cupoBatili KpoBi 25(OH)D
Buiie HiX 30 Hr/MJ (TOOTO TTOHA 75 HMOJIb/J).

3a pesysibsraTaMy TPOBEAEHOTO JOCTiIXKEHHS BUSIBIEHO
nedinut Bitaminy D y romo3uror T/T Ta HegoCTaTHICTh
Bitaminy D y rereposuror C/T ta romosuror C/C, 1110 Ta-
KOX MOXe€ BIUJIMBATH Ha 3PIiCT AUTUHU Ta OOMiH KaJbIlilO
B oprasi3mi. [1pu oMy piBHi docdopy, 3ararbHOro Ta
10Hi30BaHOTO KaJIbLIil0 Oy B MeXaX BIKOBUX HOPM.

O6roeopeHHs

JlocmiKeHH oKa3aiu, 1o noHan 95 % akTUBHOTO
BiTamiHy D y cupoBarili KpoBi MiCTUTBCS Y BUTJIsIII 25-Ti/1-
pokcuBiTaminy D (25(OH)D), MeHI11a yacTUHA — y BUTJISIII
nurinpokcusitaminy D (1,25(0OH),D). Xoua cupoBaTkoBa
dopma 1,25(0OH),D mae HaiiGinbiy 6ioJoriyHy aKTUBHICTb,
Mepioa HamiBBUBEAECHHS 1IbOTO ITOKAa3HUKA KOPOTKUI i BU-
SIBUTU MOTO KiJIbKICHO BKpaii BaXKo.

Tomy st BimoOpaxkeHHsI BiTaMiHy D B opraHiaMi BUKO-
pucroBytoTh piBeHb 25(OH)D, sikuii € crabiibHUM MeTabo-
JitoM. JlokazaHo oro KJIto4oBy poJib B 0OMiHi KaJIbIlilO Ta
¢ocdopy B opraHizmi JTIOOMHHU, ITOKA3aHO 1Oro BIUIMB Ha
abcopObuiro i peabcopOLIit0 KaJIblil0 HUPKAMU, a TAKOX Ha
aKTHBALIilO MPOIIECiB OKOCTEHIHHS Ta IIPUTHIY€HHS IIPOILIe-
ciB pe3op0i11ii KicTkoBoi TkaHuHHU [10, 15].

OpHonaHmorosuii nojainentun I®P-1 B ocHOBHOMY
BUPOOJIIETHCS TTEUiHKOIO0, CKEJIETHUMHU M’ SI3aMHU Ta Jesi-
KMMU iHIIMMU TKAHWHAMU y BiAMOBiAb HA CTUMYJISIIiIO
I'P i cripusie pocty Ta nudepeHmianii KiCTOK i TKAaHUH,
a TaKOX CHUHTE3Y M’S30BOI Macu, BUKOHYIOUYHM BaxKJIMBUI
peryiaoBalbHUI BIUIMB Ha PicT Bcboro opraHismy. IOP-1
TicHO MoB’si3aHuit 3 piBHeM camoro I'P. CunHTe3s i cekpertist

Tabnuysi 1. AHanis aesiknx noKkasHUKIB CUPOBaTKU KPOBI y AiTeu 3 igionaTu4HO HU3bKOPOCICTIO
3anexHo Big nonimopdpiamy reHa VDR

FeHoTun
3Ha4eHHs rs731236 Tagl, n = 35
T/T T/C C/C

KinekicTb 6 24 5

SDS 3pocTty —2,61 + 0,31 —2,07 £ 0,49 -2,28 + 0,37
BasanbHui piBeHb FOPMOHY POCTY, HI/MI 0,79 + 0,06 0,48 + 0,05 0,30 = 0,02
sifﬁg:igaﬁ“o"ﬁf'{'r%fy nicnsA CTMYNALIAHOT NPoGU 15,67 3,77 13,84 + 4,90 12,39 + 7,94
IDP-1, Hr/Mn 166,17 + 16,73 147,65 + 14,13 164,26+15,72
25(OH)D, Hmonb/n 43,83 + 6,47 58,97 + 11,78 56,93 + 19,54
PiBeHb docdopy crpoBaTky KpoBi, MMOIb/N 1,62 + 0,14 1,46 £ 0,19 1,45+0,12
PiBeHb 3aranbHOro KanbLiito CMpoBaTKMN KPOBi, MMOJSIb/N 2,43 + 0,06 2,44 + 0,07 2,45 + 0,03
PiBeHb i0OHI30BaHOro KarbLiito CMPOBaTKN KPOBi, MMOSIb/ 1,20 = 0,02 1,22 + 0,47 1,24 + 0,03
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IDP-1 perymwotorses piBHeMm I'P. Bognouac I®P-1 Bini-
rpa€ KJII4YOBY POJIb Y PeTyJisiiii MeTaboJi3My IIIOKO3U Ta
XKHUPIiB i pO3BUTKY META0O0IiYHOIO CUHAPOMY (HEPOCTOBI
dynukii) [16].

CuposatkoBuit 25(OH)D € akTUBHUM IPOAYKTOM Me-
TaboJi3My BiTamiHy D TediHKOl0, a HeMOCTaTHIl CUHTEe3
25(OH)D npusBoauTh 10 3HUXEHHS MiHepaizalliiiHol
3/IaTHOCTi OCTE00JIAaCTiB, raJIbMyBaHHSI CUHTE3y KiCTKOBO-
ro MaTPUKCY Ta KOJAreHOBUX BOJIOKOH, 110, Y CBOIO YEPTY,
rajabMye pict [11].

HoseneHo, 1o I'P moxe crumynioBatul cunte3 25(OH)D
y CMpOBAaTLi KPOBi MAlliEHTIB 3 ii0NMAaTUYHOIO 3aTPUMKOIO
pOCTY, X0ua i He BUsIBJIEHO a0303aj1exxHoro piBHs 25(OH)D
[17]. TIpunyckaeTbes, 110 25-TiApOKCUIIOBAaHHS BiTaMi-
Hy D BinOyBa€eThCs y MITOXOHIPISIX Ta MiKpOCOMAaX ITeUiHKMI
i B LIbOMY TIpolieci 6epe yyacTh (pepMeHT 1uToxpomy P-450.
I'P Moxxe mocumoBaTu akTUBHICTh P-450 MiToxoHIpiii me-
YiHKU 3a JOTIOMOToI0 MpsiMoi abo Hernpsimoi mii IOP-1,
BUKJIMKAIOUM TUM caMUM akKTuBalilo Bitaminy D [18]. I'P
MOXe€ MTOCWIIOBATU aKTUBHICTh HUPKOBOI 10-riIpokcuiasu,
TUM CaMUM BUKJIMKAlOUM aKTUBallilo BiTaMiHy D Ta minBu-
IIeHHS MOTO PiBHS Y CUPOBATIIi.

JlikyBaHHs1 pekomOiHaHTHUM ['P mpuckoproe picT miteit
3 i1i0NaTUYHOI0 HU3bKOPOCICTIO i MOXe MPU3BOAUTU A0
BiTHOCHOTO nediuuTy Kasblito Ta pochopy, Toi SIK HU3bKI
PiBHi KaJibllifo Ta ¢pocatiB MiABUIIYIOTh PiBEHb HUPKOBOI
la-rigpokcunasu i, otxe, piBHsa 25(OH)D y cuposariii.
Kpim Toro, picT JonuMHu € Haa3BMYalHO CKJIAAHUM 0io-
JIOTIYHUM TIPOLIECOM, a Bich Tinmoragamyc — ['P — [DOP-1
€ OCHOBHOIO €HJOKPUHHOIO CUCTEMOIO, 1110 PETYJIIOE PiCT
nmonuHu. [TopiBHSIHO 3 AITbMU 3 HOPMaJIbHUM 3pOCTOM IiTU
3 i1ioMaTUYHO HU3BKOPOCICTIO MAlOTh HUXXKYUN BMIiCT
I®DP-1y cuposarii kposi [19, 20].

BucHoBkuU

V miteit 3 imiomaTUYHOIO HU3bKOPOCIIICTIO YacTKa Te-
Hotumy T/C cranoBuna 68,57 %. HaiiGinble BigcTaBaHHS
B POCTI TPAIJISLIOCS B MALIEHTIB i3 TOMO3UTOTHUMU aJIesi-
mu T/T (SDS =-2,61 £ 0,31).

V Bcix AiTeil BUSBIEHO 3HUXXEHHS BMIiCTy BiTaMiHy D
y CUpOBaTIi KpoBi. ¥ nmiteit — romo3uror 3a anenem T/T
BusiBJieHO aedinut Bitaminy D (43,83 + 6,47 HMomb/7),
ay rereposurot T/C (58,97 + 11,78 HMoJb/1T) i TOMO3UTOT
C/C (56,93 % 19,54 HMOITB/JT) — HEMOCTATHICTH BiTaMiHy D.

KonduikT inTepeciB. ABTOpH 3as1BJISIIOTH PO BiJICYTHICTb
KOHGJIiKTY iHTepeciB Ta Bi1acHOI (hiHaHCOBOI 3alliKaBJIECHO-
CTi ITpY MiATOTOBII JaHOI CTATTI.

Indopmanisa npo dinancysannsa. JlociigHuipka po-
oora 1Y «IHCTUTYT €HOOKPUHOJIOTII Ta 0OMiHY pe4OBUH
im. B.I1. Komicapenka HAMH VYkpainu» (M. KuiB, Ykpai-
Ha) 3 ¢piHaHcyBaHHIM M O3 «BuUBUMTHU CTaH CUCTEMU IoOp-
MOH POCTY/pPOCTOBi (hakTOpu y jiTeii Ta MiUTiTKIB 3 €H/10-
KPUHHOIO TaTOJIOTI€I0 B 3aJI€XKHOCTI Bil 3a0€3me4yeHOoCTi
BiTaminoM D i BapiaHTiB mosimMopdi3zmMy reHa i1oro perner-
TOpa».

Buecoxk aBTopiB. hosvuosa O.B. — KOHIIETILIIS Ta TU3aiH
TOCITIIKEHHS, 30ip i 00poOka marepiainis; Puznuuyx M.O. —
CTaTUCTUYHUIA aHAJi3 OTPUMAHUX TaHUX, HANTMCAHHS TeK-
CTYy, KJIiHiuHe 00CTeKeHHS Ialli€HTiB.
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Growth indices and vitamin D content in children with idiopathic short stature depending
on the variants of the Taql polymorphism genotype of the VDR gene

Abstract. Background. The vitamin D receptor (VDR) gene is a key
regulator of biological processes, including tissue and cell growth
and differentiation, bone metabolism, and modulation of immune
responses. Several studies have shown that 1,25(OH),D increases
circulating insulin-like growth factor-1 (IGF-1) levels in vivo and in
bone cell cultures. It also increases the expression of IGF-1 recep-
tors in growth plate chondrocytes and several IGF-binding proteins
in osteoblasts and bone marrow stromal cell cultures. A vitamin D
receptor gene polymorphism is associated with adult height and may
affect the growth indicators in children with idiopathic short stature.
The purpose was to study the growth indicators and vitamin D levels
in children with idiopathic short stature depending on the variants
of the Taqgl polymorphism genotype of the VDR gene. Materials and
methods. Determination of the Taql polymorphism of the VDR gene
(rs731236) was performed using polymerase chain reaction followed
by an analysis of the length of the restriction fragments when de-
tected by agarose gel electrophoresis in 35 children with idiopathic
short stature. Results. Most children (68.57 %) were heterozygotes,

17.14 % were homozygotes for T/T alleles, and 14.29 % were ho-
mozygotes for C/C alleles. The highest growth retardation has been
observed in homozygous T/T carriers. Children carrying homo-
zygotes for C/C alleles had the least growth retardation. Growth
hormone levels after clonidine stimulation test and IGF-1 levels in
blood were within normal limits in all patients. Vitamin D deficiency
was found in T/T homozygotes and vitamin D insufficiency in C/T
heterozygotes and C/C homozygotes. Conclusions. Among children
with idiopathic short stature, the prevalence of the T/C genotype
was 68.57 %. The greatest growth retardation occurred in patients
with homozygous T/T alleles (SDS = —2.61 £+ 0.31). A decrease
in serum vitamin D levels was detected in all children. Vitamin D
deficiency (43.83 + 6.47 nmol/l) was found in children homo-
zygous for the T/T allele, and vitamin D insufficiency — in T/C
heterozygotes (58.97 £ 11.78 nmol/l) and C/C homozygotes
(56.93 + 19.54 nmol/1).

Keywords: idiopathic short stature; children; Tagl polymorphism
of the vitamin D receptor gene; genotype distribution
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YepHsiecbka I.B.", KoasuyH H.O."2, AyHaesa LI,
Tnxa .A.2, OaimHmikosa C.I1."2, Paccoaosa O.C. "3
" XQpKIBCbKY HOLIOHQABHU MEANYHE yHIBepcuTeT, M. XapkiB, YKpaiHa
2 AY «HCTUTYT MPOBAEM EHAOKPUHHOI NATOAOTii im. B.5I. AarHuaeBcbkoro HAMH YkpaiHu», m. Xapkis, YkpQiHa
3 KomyHQAbHE HEKOMEPLIVIHE MIAMPUEMCTBO XQPKIBCHKOI 06AQCHOI paan « OBAQCHA KAIHIHHQ AIKQPDHST»,
M. Xapkis, YkpaiHa

B3aeMO3B’930K rinepAentuHemil
TA KOPAIOMETABOAIYHOro PU3UKY
B OCIi0 3 O)XXMPIHHAM

Pe3stome. AkTyanbHicTb. OXUPIHHS 3a/IMLLAETHCS [T106a7TbHO0 COLiaIbHOK Ta MeAMYHOK MPO6IIEMOKO CyYac-
HocTi. Pe3yrnbTatv JOCIIXeHb OCTaHHIX POKIB AEMOHCTPYIOTL HASABHICTL HaQIMLLKOBOI Macu Tina B 30—70 % 1a
oXupiHHA B 10-30 % [opocnuvx, npuv LbOMY MOLUMPEHICTb OXUPIHHSA 3pOCTaE 3 TPUBOXXHOIO LLBUAKICTIO 5K B €KO-
HOMIYHO PO3BUHEHMX KpaiHax CBITY, Tak i B KpaiHax, Lo po3BuBaroTbcs. B VkpaiHi, 3a saHnmy BeecsiTHbOI opra-
Hi3auii OXopoHM 340POB’A, HAAMIPHY Macy Tina abo OXupiHHSA MaroTe 41,2 % 4onosikiB i 58,5 % XiHOK. OXUPIHHS
€ haKTOPOM PU3NKY PO3BUTKY HU3KN 3aXBOPIOBaHb — LIyKpOBOro giabety 2-ro tuny (L42), aptepianbHoi rinep-
TEeH3Iil, iLLemMi4HOi XBopobu cepust, HeasIKorosibHOI XUpPoBOI XBOPO6U MeYiHKU, racTpoe3oghareasibHoi pegritoKCHOI
XBOpPOOU, CUHAPOMY OOCTPYKTUBHOIO arHoe CHy ToLYOo. HasBHICTb rineprienTuHeMii Ta CTiViKiCTb 4O 3MEHLLIEHHS
macw Tina € 3arasibHuUMu XxapakTepucTukamm oxupiHHs. Merta: BcTaHOBUTY B3aEMO3B’'AI30K MIXX piBHEM JIernTuHy Ta
KapgiomeTaboniuH1M pU3NKOM y XBOPUX Ha OXWpiHHS. Matepianu Ta meTogu. O6¢cTexeHo 53 nayieHTu (43 XiHku,
10 4onosikiB). IMT po3paxoByBanu K BiHOLLEHHS Macu Tina (Kr) 4o 3pocTy (M?). ns [iarHoCTUKmM HagmLLIKOBOI
macw Tina, OXUPIHHS Ta Moro CTyrneHs 3acTocoByBanm Knacuikauivii kputepii BOO3. PiBeHb nentuHy BU3Ha-
Yanm iMyHoghepMeHTHUM MeTogoM Ha anapati Immunno CHEM 2000. 38’30k M nokasHukamu ouiHoBamm 3a
Aoromororo KoegpilieHTa paHrosoi kopensuii Cripmanra (r,). Peaynetatu. [inepnentrHemisi y XBOpuUX Ha OXUPIHHS
€ MOKa3HMKOM HU3bKOIHTEHCUBHOIO 3arnasieHHsl. Y XBopux Ha OXUPIHHA Bi3Ha4YaEeTbCA BiporigHe rniaBuLLEHHS PiBHSA
nenTuHy B cuposaTtyi Kposi. [NpoBeReH KOpensayiviHui aHania OKpYXXHOCTI Tasii 3 piBHEM NIENTUHY 5K Y XIHOK,
TakK i y 4onoBIKiB NpoAEeMOHCTPYBaB Moro 3Ha4yLUicTb K [0, TaK i nicns nikyBaHHs. B 06CTexXeHOro KOHTUHIeHTY
XBOPUX YKpaiHCbKOI rornysnsLii BCTaHOBIEHW 3Ha4YHWMU KapLioMeTabornidHni pusuK. Ha Ti1i KOMMIeKCcHoro sikysaH-
HS1 IPOTAIrOM LLECTU MICSALIB BIA3HAYaETLCA 3HUXXEHHS Macu Tina, OKpyXXHocTi Tasii (p < 0,05) Ta 3HWXKEeHHS PiBHSA
nentuHy (p < 0,05) 51K y XIHOK, Tak i y 4os1oBikiB. BUCHOBKW. BCTaHOBIEHO B3aEMO3B’I30K MK pIBHEM NIENTUHY
Ta KapgiomeTabosiYHUM PU3NKOM Y XBOPUX HA OXMPIHHS.

Kno4oBi cnoBa: oxupiHHs, NenTuH, iHCyIiHOPe3UCTEHTHICTb, KapaioMeTabosiqHU PU3MK

Bctyn

BinmoBigHO mO cyyacHMX ysIBJIEHb, OXXUPIHHS PO3IJISI-
JMAETHCS SIK KJITHIYHUA CUMIITOMOKOMIUIEKC Y CTPYKTYpi
TeTePOreHHOI TPYIIM CIIaAKOBUX a00 HAOYTUX 3aXBOPIOBaHb
i MaTOJIOTIYHUX CTaHIB, 3araJIbHUM i MPOBITHUM CHUMIITO-
MOM SIKMX € TeHepasli3oBaHe HaJIMipHEe BiIKJIaIeHHS XUPY
B MiAIIKipHil XWPOBiii KJITITKOBMHI Ta B iHIIMX OpTraHax

i TKAHMHAX 3 EHePreTUYHUM IT1CcOaTaHCOM MixX HAIXOIXKEH -
HSIM i BUTPATOIO eHeprii, 00yMoBIeHe a00 yCKIIagHeHe Hell-
POTOPMOHAJBHUMU i METa0OJIYHUMU TTOPYIIEHHSIMU, 1110
CYMIPOBOIKYETHCS 3MiHOIO (DYHKIIIOHATBLHOTO CTaHY Pi3HUX
opraHiB i cuctem opraHizmy. OXXUPiHHS — XpPOHiYHE, PeLy -
nMBYyloYe, baraTrodakTopHe, HeIPOIIOBENiHKOBE 3aXBOPIO-
BaHHS, IIPU SIKOMY 301IbIISHHS KUPY B OpraHi3Mi CIIpUSIE
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IUCYHKIIII JKMPOBOI TKAHMHY Ta aHOMAJIbHIN (Pi3uuHii
CWJIi MacH XUpYy, 110 MPU3BOANUTD 10 HECTIPUSITIMBUX Me-
TabOMIYHMX, OiOMEXaHIYHUX i TTICUXOCOLIiaIbHUX HACTiAKIB
17151 3mopoB’s [1].

Harenep oxupinHs Bu3HaHe BcecBiTHbOIO opraHiza-
ieto oxoponu 310poB’st (BOO3) HeiHdekiitHOWO emife-
Mi€10, OCKiJIbKU KiJIbKiCTh 0Ci0 3 HaJJIMIIKOBOIO MacoOlO
Tija Ta OXXMPIHHSIM Yy CBiTi 30iIbIIyeTHCSI KOXKHi 10 pokiB
Ha 10 %. IMommpenictb oxupinusa B CILIA 3a octanni 10
pokiB 30inpmunaack Ha 60 %. ICHYIOTh CTATUCTUYHI HaHi,
IO B €BpOIEeMChKUX KpaiHax nmoHan 50 % MelIKaHILIiB
MaloTh HAJJIUIIKOBY Macy Tija Ta oXupiHHs [2]. B an-
TJIOMOBHMX JIKepeJiax 4acTo TParuIsiETbCsl TepMiH globesity
(ro06anbHe OXXUPIHHS), IKWIi TOUHIIIE BiTOMBAE TOCTPOTY
npooaeMu.

CpOrofHi MellIKaHIli YKpaiHu repe0yBaroTh il pyiHiB-
HOIO Hi€lo cTpecopiB. | 11e BimoOpakaeTbecsl Ha OiSTBHOCTI
YChOTO OpTaHi3My. Y 3HaYHOI KiJIBKOCTi 0Ci0 pO3BUBAETHCS
HaJJIMIIIKOBA Maca Tijla if oxxupiHHsa. B YkpaiHi, 3a taHumMu
BOO3, nanMipHy Macy Tiia abo oxupiHHs MaoThb 41,2 %
YOJIOBIKiB i 58,5 % XiHOK [3].

3MiHM roMeocTa3y Ha TJIi CTpecy MPU3BOIATH 10 TTOSIBU
JIENTUHOPE3UCTEHTHOCTI Ta iHCYJIiIHOPE3UCTEHTHOCTI, Bill-
MOBITHO A0 3pOCTAHHS KiJIbKOCTI MALi€HTIB 3 OXKUPiHHSIM.
TManieHTH 3 OXKUPIHHSAM XapaKTepU3YIOThCSI CTAHOM PE3UC-
TEHTHOCTI J10 JIENTUHY, 110 TPU3BOAUTE 10 CIOXMBAHHS
JIOIATKOBUX KaJIOPil i MepelKoaKae CTiliKiil BTpati Macu
Tina [4].

HoBi maHi cBimyaTh 1Ipo MOXIMBY (i3i0JIOTIUHY POIb
rokaroHononioHoro nentuay 1 (I'TIT-1) y peryitoBaHHi
MeTaboJ1i3My TJII0KO03U Ta crioxxuBaHHi ixi. ['TITI-1 € rop-
MOHOM, 110 CEKPETYEThCS L-KIiTMUHAMU y KUIIEYHUKY
i 3BMEHIIye CHOXMBAHHS 1Xi, a IpX BBEeIEHHi ocobaMm i3
OXUPIiHHAM BHUKJIMKAE BTpaTy Macu Tina [5]. Bctanos-
JeHo, o ['TIT-1 npurHivyye cnoXuBaHHS 1Xi LISIXOM
MPUTHIYEHHS aneTUTy [6], ajie MexaHi3Mu, 110 JIeXKaTh
B OCHOBI 1IbOTO TIPOLIECY, 3aIUIIAThCS HEe 10 KiHILS BU-
3HauyeHUMHU [7]. OgHaK He BUKIIOUEHO, 1110 aKTUBHICTh
JIETITUHY MOXe OpaTu y4acThb y IPUTHIYEHHI alleTUTY T[T
niero I'TITT-1.

30iabIIeHHS MMOIIMPEHOCTI OXUPIHHSI, XPOHIYHOTO
3aXBOPIOBAHHS 3 CEPHO3ZHUMU HACJiIKaMU JUIsI 300POB’SI,
0araTto B YOMY IIOSICHIOE 3HAYHE ITiABUILEHHS 3aXBOPIO-
BaHOCTI Ha 1ykpoBwuii niadet (L) 2-ro TMIy ocTaHHIMMK
necAaTWiTTsIMU [8, 9]. BcTaHoB€HO, 1110 3MEHIIEHHS Macu
Tina Ha 5—10 % 3HMXKY€E PU3KMK YCKIIATHEHb, ITOB’SI3aHUX
3 OXUPIiHHSM, i MOJIMINYE SIKIiCTh XXUTTS IMalLli€HTIB, O~
HaK 3MEHIIIEHHSI MacH TiJla BaXKKO JOCSTTH i TiATpUMYBaTH
JIAIIIE 3a JOTIOMOTOIO 3MiHU crtoco0y XuTTs [10].

HasBHa moTyxHa nmoka3oBa 0a3a JO3BOJSIE pO3IJIsiAa-
TH JIparJIyTU SIK TIPOTUIia0e TUIHUIA 3acid TPy BUBYEHHI
TPpUBAJIOIIOUMX IHKPETMHOBUX MpenapaTiB. Binomi pesyib-
TaTW TpOTpaMu 1ecTu KiaiHiyHux gociimkeHs 11 daszu
«EdexTn i nist miparnytuny npu niadeti» (Liraglutide Effect
and Action in Diabetes — LEAD), y sskux mopiBHIOBaJIN JIi-
pantyTus i3 1iamne6o, nepopaTbHUMU IYKPO3HUXKYIOUMMU
npernaparamu, iHCYJIiHOM Ta ek3eHaTtuaoM [11]. 3meHIeH-
HSI MacH TiJIa TIpY 3aCTOCYBaHHI JipariyTUILy € 103031 -
HUM i 3yMOBJIEHO 3HMXXEHHSIM aIlleTUTy Ta CIOXWBaHHS
eHeprii, a He 30UIbIIEHHSM eHeproBuTpart [12].

MeTo10 10CTiIKEeHHs CTaJI0 BCTAHOBJICHHSI B3a€EMO3B’ 13-
Ky MiX piBHEM JIEITUHY Ta Kap1ioMeTa00JiYHUM PUZUKOM
Yy XBOPHUX Ha OKUPiHHSI.

MarTtepiaau Ta meToamn

JlocaimkeHHsI TPOBEACHO BiAIIOBIIHO IO €TUYHUX Ta
MOpaJIbHO-TIpaBoBUX BUMOT CtaTtyTy YKpaiHChKOI acoLiiariii
3 6ioetuku Ta HopM GCP (1992 p.), GLP (2002 p.), npuH-
1mIiB [enbCciHChKOI AeKmapallii mpaB JoauHu Ta KoHBeHIil
Panu €Bponu npo npasa J0AUHY i OiOMeaUIIIHY.

Oo6crexeHo 53 naiieHTn (43 xiHku, 10 4oI0BiKiB),
cepenHiii Bik 52,0 = 2,4 poky. Yci nmamieHTy MianucyBaaiu
iH(OpMOBaHY 3rofy JUIsl yUacTi Y JOCIIiKeHHi.

Innexkc macu tina (IMT) po3paxoByBanu 3a ¢hopmy-
JIOIO BiIHOILIEHHSI MacH Tiia (Kr) mo 3pocty (M?). Hus mi-
arHOCTUKM HAJJTMIIKOBOI Macu Tijlla, OXXUPIHHS Ta Oro
CTyNEHS 3aCTOCOBYBaIM Kiacudikaiilini kputepii BOO3:
IMT 19,0—24,9 kr/m?> — HOpMasibHa Maca Tina, 25,0—
29,9 kr/M?> — HagMIKoBa Maca Tina; 30,0—34,9 kr/m? —
oxwupings [ crynens; 35,0—39,9 kr/m? — oxwupinns 11 cty-
nieHst; > 40 xr/m?> — oxupinng 111 ctynens.

KonuenTpatito imyHopeakTuHoro iHcyminy (IPI) Bu-
3HavYaJIM iIMyHOXEMIJTIOMiHECIIEHTHUM METO/IOM 3 BUKOPHC-
taHHsM Ha6opy Insulin Elisa («<ELISA» DRG Diagnostics,
CIIA). V¥ Bcix maui€eHTiB TaKoX OyJIO BU3HAYCHO iHOAEKC
incyniHope3sucteHTHocTi (HOMA-IR), sxkuit po3paxoBy-
BaBcs 3a popmynioro: HOMA-IR = (I'Kn (MMosb/i1) X iH-
cyqiH Hatute (MkO/1/m))/22,5. HopManbHUM 1ieit TOKa3HUK
BBaxkaBcs y miama3oHi no 2,7. [1pu 3nayenni HOMA-IR Big
2,7 mo 4,0 miarHocTyBayiocs IoMipHe, a moHaz 4,0 — cyTTeBe
3HMKEHHSI YyTJIMBOCTI TKAHUH 0 iHCYJIiHY.

PiBeHb nenTrHy BU3HaYaIM iMyHO(EpPMEHTHUM METO-
oM Ha anapaTi Immunno CHEM 2000.

'V BciX Malli€HTIB BUMipIoBai OKpyKHICTh Tatii (OT), mmo-
Ka3HMK SIKOI BiIITOBITA€ KiJTbKOCTI BiCLIEPATLHOTO XXUPY i € KO-
PUCHUM TPETUKTOPOM META0OTIUHHUX i CeplIeBO-CYTMHHUX
3axBoproBaHb. Y xiHOK OT > 88 cM Ta y yosoBikiB > 102 cm
BKa3ye Ha MiABUILIEHUI KapaioMeTa0O0IiYHUN PU3KK.

3B’S130K MiX TTOKa3HUKaMHU OLiHIOBAJIM 32 JOTIOMOTOIO
KoedilieHTa paHrosoi Kopessuii Criipmana (r,). Binmin-
HOCTi BBaXXaJll CTaTUCTUYHO 3Hauymumu 1ipu p < 0,05.
BiporigHicTb MIMOBIpHOCTI OLIiHIOBAJIM 3a JOITOMOTOIO BU-
s3HaveHHs 95% 1 (95% nosipuuii iHTEpBas), KOJU 3HAUYEH-
HS BIIMiHHOCTI He niepeBUIIyBaar Mexy o = 0,05 rmpn Kox-
HOMY TopiBHsIHHI. baza naHux cchopMoBaHa B JilleH3ilHiN
nporpami Excel. Po3paxyHku nmpoBeaeHO 3a JOTTOMOTOIO
nporpamu Statistica 10.0.

PesyAbTaTH

Konueniist gikyBaHHSI XBOPUX Ha OXXMPiHHS TOJISITAE
B KOHTPOJIi i KOpeKIIii MeTabOIiYHNX MOPYIIEHb, 30KpeMa
MiABUILEHHI YYTJUBOCTI 10 iHCYJIiHY, NOJIMIIEeHHI Toe-
PAHTHOCTI 10 TJIFOKO3M, 3MEHIIEHHI aTepOreHHOCTI T1a3MU
KpOBi, HOpMasti3allii TOHYCY CepleBO-CYIUMHHOI CUCTEMU.
Lle, y cBOIO 4epry, 3yMOBIIIOE TOLTbHICTh JOTPUMAaHHS [i-
€TU, MiABUILEHHS YyTIUBOCTI TKAHWH J0 iHCYJIiHY i3 3aCTO-
cyBaHHaM aroHictiB I'TITT-1.

Ha 11i Takoro KOMIUIEKCHOTO JIiKYyBaHHSI TIPOTSITOM I1Ie-
ctu MicsuiB BuBYanucs noxkaznuku OT. Ha puc. 1 HaBeneHi
nokasHuku OT okpemMo y YOJIOBIKiB i y XKiHOK.
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PucyHok 1. lMoka3Huku OT y XBOpUX Ha OXMNPIHHA
AO Ta nicns NiKyBaHHA 3 ypaxyBaHHSIM CTaTeBUX
BigMiHHOCTe

Hamu BcTaHOBIE€HO, 1110 HA TJIi JIIKyBaHHS BiIMIi4a€ThCs
3Havylle 3HMKeHHs nokasHnka OT gK y 4oJIoBiKiB, Tak
iy xiHok (p < 0,05), 110 3acBimuye 3MeHIIIEHHS KapaioMeTa-
00JIIYHOTO PUBUKY B 00CTeXeHUX ocib. Cin miaKpecaIuTy,
110 Maca TiJla XBOPUX Y CepeIHbOMY 3HU3MIIACh Ha 6,5 KT

Takox Hamu Oysio BctaHoBIeHO BiporigHe (p < 0,05)
3HMXKEHHS PiBHIB JienTuHy (puc. 2) ta ingekcy HOMA-IR
(puc. 3) Ha TJIi JIiKyBaHHSI y YOJIOBiKiB Ta >KiHOK.

IIpoBenennii kopensauiiitnuii ananiz OT 3 piBHeM e~
TUHY sIK Y XiHOK, TaK i y YOJIOBiKiB IPOJEMOHCTPYBAB 11Oro
3HAUYIICTh SIK 10, TaK i micss JiikyBaHHs (puc. 4, 5).

V mpoiieci gocmimkeHHS HaMuy OyJI0 IIPOBEIeHO BU3HA-
YEHHST KOPEeJSLiiHUX 3B’ A3KiB MixX piBHeM jienTuHy Ta OT
IO Ta MicJs JikyBaHHS (puc. 4, 5).

[TpoBeneHe niKyBaHHSI CITPUSIIO 3HUKEHHIO KapaioMeTra-
OostiuHuX (hakTOPiB pU3UKY, BKIOYHO 3 OT, apTrepiaibHUM
TUCKOM, IMOKa3HUKaMH Jimninorpamu. [loeqHaHHS 3MeH-
LLIEHHS MacH Tijia Ta MOJIIMILIEeHHS IJiKeMiYHOTO KOHTPOJIIO
CIIPUATHME 3MEHIIIEHHIO ITOLINPEHOCTI IIpemiadeTy.

O6roeopeHHs

[TpoBeneHe HaMu OOCTIIKEHHS 3aCBiIUYE, 1110 Y XBO-
PUMX Ha OXMPiHHS Bil3HAYA€E€THCS BipOTiaHE MiABUILIEHHS
PiBHS JIETITUHY B cupoBartili KpoBi. [TinBuilieHni ToKa3HUK
BMICTY JIETITUHY HacaMmIiepe OiIbII TpUTaMaHHUI XKiHKaM.
B o6cTexxeHoro HaMy KOHTMHIEHTY XBOPHUX YKPaiHCHKOL
MOITYJISILIi1 BCTAHOBJICHUI 3HAYHUIA KapJioMeTa0Oo iYHUIA
PM3UK, BUBHAUYCHUI 32 JAHMMM 11010 OKPYKHOCTI TaJIii Ta
iHIEKCY iHCYJIIHOPE3UCTEHTHOCTI.

[Ipu3HayeHHsT TaKUM MalliEHTaM KOMILJIEKCHOTO JIiKy-
BaHHSI MTPU3BEJIO 10 3HUKEHHS KapAioMeTab0IiYHOTO PUSUKY
i HopMaJtizallii piBHsI JIENTUHY SIK Y >KiHOK, TaK i y YOJIOBIKiB.
Sk BimoMo, TIpolec MiABUIIEHHS MacH XXMNPOBOI TKAHWHU
3AiACHIOETHCS LIJISIXOM 30iIbIIEHHST pO3Mipy aJIMITOIUTIB,
a TaKOXK Yepe3 3pOCTaHHSI KiIbKOCTI TaK 3BaHUX MaJIUX afu-
nouuTiB [13, 14]. Husbkuii cTyniHb reHepartizailii aaumno-
LIUTIB acoliiloBaHUii 3 TinepTpodi€to XKUPOBOi TKAHUHMU,
a BUCOKMI1 — 3 TilepIuIa3ieio XnpoBoi TKaHWHH [ 15].
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PucyHok 2. PiBHi nenTuHy y Xxsopmux
A0 Ta nicns niKyBaHHs 3 ypaxyBaHHSIM CTaTeBux

PucyHok 3. PisHi iHgekcy HOMA-IR y xBopux
A0 Ta nicns nikyBaHHs 3 ypaxyBaHHSIM CTaTeBuX

BigMiHHOCTe BigmMiHHOCTeEN
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PucyHok 4. Kopensyivinni 38’130k mix OT Ta piBHem
J1IenTUHY B 06CTEXEHUX XBOPUX 10 JIIKYBaHHS
(tr = 0,570, p = 0,050)

PucyHok 5. KopensyiviHnii 38’130k mix OT Ta piBHem
J1IenTUHY B O6CTEXEHUX XBOPUX MiCIIsA JliKyBaHHS
(r = 0,286, p = 0,050)
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BcranoBneno, 1o mpu HasgBHil rirepTpodii anuImonm-
TiB 3HAYHO MOPYIIYETHCS (QYHKILiSI )KUPOBOI TKAHWHMU, 1110
MPU3BOAUTD 10 PO3BUTKY 3arajeHHs HU3bKOI iHTEHCUB-
Hocrti low-grade Ta 3mMiH MeTaboizmy. [TigBuieHuit piBeHb
JIETITUHY CBIIUMUTDH IMPO HASIBHICTb HU3bKOIHTEHCHUBHOTO
3arajeHHs y MallieHTIB 3 OXKUPIHHSIM Ta 3MEHILIEHHS 0TO
aKTUBHOCTI T/l BIUIMBOM MPOBEAEHOTO JiKyBaHHs. OTpu-
MaHi HaMM Pe3yJIbTaTu y3TOIXKYIOThCS 3 pOOOTaMU iHIINUX
JocTimHuKiB [16—19].

V OinbIIoCTi BUINAAKiB KOMILJIEKCHE JIIKYBaHHST OXKH-
piHHS Ta OTO yCKJIaIHEHb PO3MOYMHAETHCS TTiC/IsI TOCTPOT
KJIiHIYHOI MaHidecTallii y BUIJISIAI CTeHOKapIii, TOCTPOro
KOPOHApPHOTO CUHAPOMY, iHCYJIbTY, 3aCTiiiHOI ceplieBO1
HepoctaTHOCTi [20, 21]. BogHouac BimoMo, 1110 OXXUPiHHS
SBJISIE COOOI0 TPUBATUN TIPOLIEC, SIKUI PO3MOUYNHAETHCS
B pi3Hi mepionu XUTTS 3 yCIaaKOBaHUX i HAOYTHUX (haKTO-
piB pusuKy [22, 23]. BaxiuuBo, 1110 nesKi 3 HuX, 30Kpema
HaJMipHa Maca Tijia Ta JUCTJIiKeMisI, IiIIaroThCs KOPEKIIil.
LlykpoBuii niabeT 2-ro TUIIY i1 OXXHUPiHHS BOJAHOYAC MO-
KYTb OyTHU SIK TIPOSIBAMHU, TaK i pyIIissMU IIbOTO XPOHIYHO-
ro mpouecy. 3 ypaxyBaHHSM LIUX IBOCTOPOHHIX 3B’SI3KiB
c(opMyTbOBaHO HOBY KOHIIEIIIIiI0 KapaioMeTaboJiaHO
00YMOBJICHOTO XpPOHIYHOI0 3aXBOPIOBAHHS, Y MPOrpecy-
BaHHI SIKOTO LIEHTPaJbHY pOJIb Biirpae iHCyJIiHOpe3uc-
TEHTHICTb [24].

BucHoBkMU

BcraHoBieHO B3a€MO3B’ 130K MiXK piBHEM JICITUHY Ta
KapaioMeTaboMiYHUM PU3UKOM y XBOPUX HA OXMPIHHS.
linepaenTuHeMis y XBOPUX HA OXUPIHHS € MOKa3HUKOM
HU3bKOIHTEHCUBHOTO 3aMajeHHs Y 1IbOTO KOHTUHIEHTY.
Ha 111i 3acTocyBaHHSI KOMITJIEKCHOI Tepartii MpOoTATroM Iie-
CTU MiCS1IiB BiI3HAYAETHCS 3HMKEHHS MacH Tijla, 3HaUyIlle
3MEHIIeHHS OKpyxXHOCTI Tajii (p < 0,05) Ta 3HMKEHHS piB-
Hst aenTuHy (p < 0,05) K y XiHOK, TaK iy 4YOJIOBiKiB.

KonduikT inTepeciB. ABTOpH 3as1BJISIIOTH PO BiJICYTHICTb
KOHIIIKTY iHTepeciB Ta Bl1acHOI (hiHaHCOBOI 3alliKaBIeHO-
CTi IIpY MiATOTOBII JaHOI CTATTI.

Buecok aBTopiB. Yepusscvia I.B. — 30ip Ta omnpalito-
BaHHS KJIiHIYHOTO MaTepiany; Kpasuyrn H.O. — KOHLETMIist
i IM3aiiH AOCHiIKeHHsI, peaaryBaHHs po3nijiB «O0roso-
peHHs» Ta «BucHoBku»; Jynaeea I.I1. — onmpalioBaHHS
Marepiainy, JitepatypHux mxepen; Tuxa I.A. — craTUCTUYHA
00poOka naHux, HanucaHHs TeKcTy; Oaiiinuxosa C.1I1., Pac-
conoga O.C. — 30ip MaTepiaiy.
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Relationship between hyperleptinemia and cardiometabolic risk
in persons with obesity

Abstract. Background. Obesity remains a global social and medical
problem today. The results of recent research demonstrate the pre-
sence of overweight in 30—70 % and obesity in 10—30 % of adults,
while the prevalence of obesity is increasing at an alarming rate in
both economically developed and developing countries of the world.
In Ukraine, according to the World Health Organization, 41.2 %
of men and 58.5 % of women are overweight or obese. Obesity is
a risk factor for the development of a number of diseases — type
2 diabetes, hypertension, coronary heart disease, non-alcoholic fat-
ty liver disease, gastroesophageal reflux disease, obstructive sleep
apnea syndrome, etc. The presence of hyperleptinemia and weight
loss resistance are common characteristics of obesity. The purpose
of the study was to reveal the relationship between leptin levels and
cardiometabolic risk in obese patients. Materials and methods. Fif-
ty-three patients (43 women, 10 men) were examined. Body mass
index was calculated as the ratio of body weight (kg) to height (m?).

The classification criteria of the World Health Organization were used
to diagnose overweight, obesity, and its degree. The level of leptin was
assessed by an enzyme immunoassay on the ImmunnoChem-2000
device. The relationship between indicators was evaluated using the
Spearman’s rank correlation coefficient. Results. Hyperleptinemia in
obese patients is an indicator of low-grade inflammation. A signifi-
cant increase in the serum leptin is noted in obese patients. Correla-
tion analysis of waist circumference with leptin level in women and
men demonstrated its importance both before and after treatment.
A significant cardiometabolic risk was detected in the examined pa-
tients from the Ukrainian population. Against the background of
a comprehensive treatment for six months, a decrease in body weight,
waist circumference (p < 0.05) and in leptin level (p < 0.05) was noted
in both women and men. Conclusions. The relationship was found
between leptin level and cardiometabolic risk in obese patients.
Keywords: obesity; leptin; insulin resistance; cardiometabolic risk
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IHCYAIHOPE3UCTEHTHICTb i MO3KOBUM iIHCYADT:
MeXAHI3MU TA TepaneBTUYHI NIAXOAU

Pestome. B ornsagi npoBegeHnii aHasnia gaHux itepatypy O[O0 enigemMiosnorii, YAHHVKIB pU3UKY i MexaHiamisB Bu-
HUKHEHHS FOCTPUX MopyLLIeHb MO3KOBOro Kposoobiry (ITIMK) y xsopux Ha Lykposwii giabet (LJL]). PosrnsHyTa porb
IHCYIIHOPE3UCTEHTHOCTI i eQheKTUBHOCTI TepaneBTNYHUX MigXo4iB LWoAo ii KopeKwyii npu Mo3koBoMy iHCYsbTi. LI
BU3HaHWI He3anexxHnmMm moangikoBaHUM YnHHKoM puauky TIMK. B oci6 i3 L[] pi3Horo Biky py3nk BUHUKHEHHS
IHCYnbTy nigBuLLeHuA y 2—6 pasis, Mpu4oMy MOKa3HUKU € 0COB/IMBO BUCOKUMM B ralieHTiB MOSIOL4Oro npayessar-
Horo BiKy. HasBHicTb L[] acouitoeTbcs 3 GiflbLL CEPrO3HUMU CUMITOMAaMM, MIABULLEHUM PUSUKOM YCKIa[HEHD,
TPpMBAarsIo rocnitanisayieto Ta BULLOK CMEPTHICTIO. Pe3ynbTatit 4OCHiAKEeHb MOKa3yoTb, LLYO IHCYMIHOPE3UCTEHT-
HICTb € OAHUM 3 NPOBIAHNX TPUFEPIB, LLJO CIPUYMNHSIE PO3BUTOK ILLEMIYHOIO IHCYIIbTY Yepe3 eMOosIito, CrPOBOKOBaHY
oKcugaTuBHUM CTPECOM, eHAOTeNiarlbHO ANCYHKLIED Ta rinepakTBalieto TpoOMOOLUTIB, a TAKOX YHAaC/Ii[OK
arepoCKIIepOTUYHMX 3MiH, 3YMOBJIEHUX 3anasneHHsM, rporsigepallieto rnageHbKoM ai30BUX KIITUH CYANHHOI CTIHKU,
Aveninigemiero Ta aptepiasibHoK rinepTeH3ieto Ha T7i rinepriikemii Ta rinepiHcyniHemii. JJosegeHo, Lo iHCYiHO-
PE3UCTEHTHICTL He Tirlbkn npoBokye ITIMK, ane vi HeraTuBHO BrMBae Ha ix nporHo3. MeTghopmiH € Kio4oBUM
npernaparom L7151 NiABULLEHHS Yy T/IMBOCTI [0 IHCYIIHY | BUSHaHWU OOHUM 3 HarBa>kKNINBILLINX TepaneBTU4HUX 3aco0iB
nepLLUOI iHIi 415 JOCArHEeHHs v NigTPUMKMY Linev NliKyBaHHsA nayieHTiB i3 L[] 2-ro tuny. Pe3ynbtatn ekcriepyMeH-
TaslbHWX | KNIHIYHUX JOCIgKEHb JOBEM, L0 fpenapar Mae Ui CeKTP HEVPONPOTEKTOPHUX BIACTUBOCTEN, SKI
TBapuHU 3 eKCriepUMEHTasIbHOK FOCTPOIO LiepebpasibHOI0 iLLUeMi€ero, sIKi OTpuMyBann METEOPMIH, Manu KpaLly
3arasibHy HeBpOJIOri4HY OLIHKY, 3HaYHO MEHLLNV PO3MIP iIHEPapKTY, KpaLli MOKa3HUKMN KoOpAMHALIi, 6irbLLYy Kirlb-
KiCTb HEVIPOHIB i MiKporTiii. HeviporpoTeKTOpHMY BrivB METOPMIHY rpu iHCYIbTI peasnisyeTbCs Yepes curHabHu
wnax AMPK (5'AM®-akTneoBaHoI npoTeiHKiHasu) 3i 3MEeHLLEHHSIM OKWUCHIOBAIIbHOIO CTPecy, Heypo3anasneHHs,
CTUMYTIALIT aHrio- | HeviporeHeay, asTogbarii Ta npurHiYeHHsM anonTosy. 3a AaHuMu KOropTHUX | paH[oMI30BaHNX
KIIHIYHMX JOCTIIOXEHb, BUKOPUCTaHHS METGOPMIHY MoB’a3aHe 3i 3Ha4HO MeHLLUMM pusnkom po3suTky ITIMK. Tpu-
Basmyi fipuviom ripenapary npv L 2-ro tuny cripysie 6inbLU JIerkoMy rnepeoiry iHCybTy, acoLitoETbCA 3 KpaLyum
OYHKLIOHAIbHUM BIJHOBJIEHHAM, 3MEHLLEHHSIM MOKa3HWKIB IHBanign3awii Ta CMEPTHOCTI.

Kno4oBi cnoBa: uykposuii giabeT; iHCYIiHOPe3UCTEHTHICTb; roCTpi NOPyLLEHHS MO3KOBOIr0 KpPOBOOGIry; MO3-
KOBWU iHCYIbT, METGDOPMIH

MoO3KOBUIi iHCYJIBT 3AIMIIAETHCS APYTOI0 MPOBiNHOIO
MPUYMHOIO CMEPTi Ta TPETiM HAWBArOMillIMM YMHHUKOM
iHBaJimHOCTI y cBiTi. 3a octaHHi 30 pokiB abcoJyitoTHA
KiJIbKiCTh BUIAAKiB LILOTO 3aXBOPIOBAHHS 3pocja Ha
70 %, momupeHicTh — Ha 85 % i3 30LTBIICHHSIM TTOKa3-
HUKIiB cMepTHOCTI Ha 43 %. 3rigHo 3 OCTaHHIM aHaJi30M
ImoGanbpHOTO TsITaps 3axBopioBaHb (GBD — Global Bur-
den of Disease), y 2019 potii y cBiTi OyJio 3apeecTpoBaHO
0113bKO0 12,2 MJIH BUNIAAKIB iHCYNIBTY, 143 MJIH BTpaueHUX
POKIiB XXUTTsI 3 TOMPaBKOIO Ha HeTpale3aaTHICTh i 6,6 MITH

cMeprTeit, 86 % 3 SIKUX TpUIagaEe Ha MEIIKaHIIB KpaiH
3 HU3bKUM 200 HIMKYe Bill CEpeAHBOTO PiBHEM J0XOIy. 3a-
rajibHi IJ100a/IbHI TIpsAMi (Taki sIK JIiKyBaHHs, peadijiitartis
Ta colliaJibHa IOMOMOra) i HempsMi (BTpaTa JOXO/IiB) BU-
TpaTH BHACIIIOK iHCYJIBTY CTaHOBUIM 891 Mipa monapiB
CIIIA, mo exsiBameHTHo 1,12 % csitoBoro BBII [1, 2].
3 orisiny Ha 11e MO3KOBUI iIHCYJIBT CTAHOBUTH Ha/I3BU-
YaiiHO BaXJJIMBY MpoOIeMy 1151 YPSIiB i CUCTEM OXOPOHU
3I0POB’Sl B YChOMY CBITi, Ky HEOOXiTHO TepMiHOBO BU-
pilryBaTH.
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OCHOBHUMM NPUUYUHAMMU, SIKi CTIPUSIIOTH 3pOCTAHHIO
3aXBOPIOBAHOCTI I CMEPTHOCTI BHACIIIOK 1HCYJIBTY, Ha3Ba-
Hi 30UIBIIIEHHS KiIBKOCTI HaceJIeHHs i 1oro mocTapiHHS,
a TaKOX TOCUJICHHS BIUJIUBY IT’SITU OCHOBHMX (DaKTOPiB
PU3UKY, 10 SIKMX BiIHOCSTD IiABUIIEHI CUCTOJIYHUI ap-
TepiaJbHUIM TUCK Ta iHIEKC Macu Tijia, BUCOKUI piBEeHb
[JIIOKO3M B IUIa3Mi HaTule, 3a0pyIHEHHS! HABKOJIUIIHbOTO
cepeIoBUIlA TBEPAMMM YaCTMHKAMU, a TAKOX KypiHHS [2].

J1o HaliOIbIII BATOMUX YNHHUKIB i1LIEMIYHOTO iHCYJIBTY
BiZHOCSITH ABa MOBEAIHKOBI (KypiHHS i Ii€Ta 3 BUCOKUM
BMICTOM KYXOHHOI coJti) i m’ITh MeTabO0MiYHUX (BUCOKUIA
CUCTOIYHUI apTepiaiIbHUI TUCK, MiIBUILEHUI piBEHD XO-
JIECTEPUHY JIIONPOTEIHIB HU3bKOI IIIJTBHOCTI, TUCHYHKILIST
HUPOK, BUCOKIi PiBHi ITIOKO3M IJIa3MU HATIIE Ta iHAEKCY
Macu Tina) 3], OLIbLIICTh 3 SKUX IIPSIMO ITOB’sI3aHi 3 iHCY-
JIIHOPE3UCTEHTHICTIO.

3a pe3yabTaTaMy €IMiAeMioIoriYHuX mocaimkeHb LI
BU3HAHMI HE3aJIeXKHUM i BoIHOYAC MOIU(IKOBAHUM YMH-
HUKOM PU3UKY FOCTPUX MOPYILIEHb MO3KOBOI'O KPOBOOOITyY
(T'TIMK), sikuit peecTpyeTbest B 33 % MallieHTiB 3 ileMiv-
HUM i 26 % MallieHTIB i3 reMopariyHuM iHcysToM [4]. B oci6
i3 L1/I pi3HMX BiKOBUX I'pyl pU3NK BUHUKHEHHSI MO3KOBOTO
IHCYJIBTY TABUIIEHMI y 2—6 pas3iB, TPUIOMY TTOKa3HUKHU
€ 0CO0JIMBO BUCOKMMM B IMAlli€HTIB MOJIOAOTO Ipalie3nar-
Horo Biky [5—7]. I1pu 11bOMy CKJIagHICTh MPOOJIeMU T10-
JISITa€ B TOMY, 1110 HAa KOXXHUI AiarHOCTOBaHUI BUMAT0K
LIJI mpumamae mpuHaliMHi OAVH HeAiarHOCTOBAHUI, OTXe,
LIOHAliMEHIUE ITOJI0OBMHA IALiEHTIB Yepe3 HeCBOEYacHe
BCTaHOBJICHHSI JIiarHO3Y HE OTPUMYE aJieKBaTHUX 3aXO/IiB,
CIIpSIMOBAHUX SIK Ha JiikyBaHHs LIJI, Tak i Ha yCyHEeHHs
MOB’sI3aHUX 3 HUM IOAaTKOBUX YMHHUKIB pu3uky ['TIMK,
TaKUX SIK OKMPiHHS, apTepiajbHa TinepTeH3ist, qucimine-
Mmis Toio. Tak, KoneHrareHCbKUM TOCiIKEHHSIM iHCYIbTY
TTOKa3aHo, 1o TUTbKHU B 75 % mamientiB 3 [TIMK LI 6yB
JIarHOCTOBAaHU I 10 LIepeOPOBACKYJISIPHOT MOil, TOMI K
Y pellTH 3aXBOPIOBAaHHS He 0yJI0 CBOEYACHO BUSIBJIEHO [8].

IcHytoTh yiTKi BiamiHHOCTI Tuity I'TIMK Mix nauieH-
TaMu 3 AiabeToM i 6e3 mopylieHb BYTrJIEBOJHOIO OOMiHY.
IMamienTn 3 LIJI MafoTh OiIBITY YACTKY iIEMiYHOTO iHCYIBTY
MOPIBHSIHO 3 TeMOpariYyHyuM iHCYJbTOM, a JaKyHapHi iH-
dapkTu (TOOTO HEeBeNuKi, Bif 2 1o 15 MM, HEKOPTUKaJIbHI
iH(bapKTH) € HalMOMMpPEeHIlIMM BapiaHTOM iHCyabTy. Lle
MOXe OyTH IOB’SI3aHO 3 BUIIOIO MOIIMPEHICTIO MiKPOCY-
NUHHUX 3aXBOPIOBaHb i KOMOPOiMHO apTepiaJbHOIO Ti-
nepTeHsicro [5].

Hasgnicts LIJ] He TibKY MinBUIIYE PU3KMK, ajie i1 3HAY-
Ho 00TsKye nepebir [TIMK, noaBoroe 4acToTy ix peluauBy
i MOBUIIYE PU3UK CMepTi abo iHBamigHOCTi [9]. 30KkpeMa,
3a JTAaHUMU MeTaaHali3y, 10 SIKOTO OYJI0 J0IY4YEeHO Pe3yib-
Tatu 39 mociimkeHb, HagBHICTD L] acoritoeTbes 3 OiUIbIIT
CepHO3HUMU CUMITTOMAaMU, TIiIBUILIEHUM PU3UKOM YCKJIal-
HEeHb, TPUBAJOIO IOCHiTali3alli€l0, BUIIOIO CMEPTHICTIO
i 301JIbIIEHHSIM YaCTOTH TTOBTOPHUX TocmiTanizaiiii [10].
LI/I TakoX MigBUILY€E PU3UK YCKIIAIHEHb MTPU BHYTPIILIHBO-
BEHHOMY BBE/ICHHI peKOMOIHAHTHOTO TKAHMHHOTO aKTUBa-
TOpa IUTa3MiHOT€HY P FOCTPOMY iHCYJIBTI, 1110 TPU3BOIUTH
10 MEHIII CIIPUSATIMBUX HACHiAKIB JiKyBaHHs [11]. Kpim
TOTO, TTOBITOMJISIETHCS, 1110 HASIBHICTD Jia0eTy MoB’si3aHa i3
30iJbIIEHHSIM PU3UKY PO3BUTKY KOTHITUBHUX MOPYIIEHb
i IeMeHii mmicys iHCynbTy Oibliine HiX y 2,5 pasa [12].

PesynbraTit YMCIeHHUX NOCHIIXKEHb MOKA3yI0Th, 1110
IHCYJIIHOPE3UCTEHTHICTh € OAHUM 3 MPOBIAHUX TPUTEPIB,
11O TIPU3BOAATH IO 3pOCTAHHS PU3MKY illIEMiYHOIO iH-
CYJIBTY, OCKUIBKY HE TUIBKU CIIPUUYMHSIE TiMeprilikeMito,
ajie I Cpusi€ pO3BUTKY aTE€POCKIIePO3y i TPOMOOTUUHUX
ycknangHeHs | 13]. Sk mokaszanu pe3ynbraTti J0CTiIKeHb, KO-
JKEeH APYTruii rmauieHT 6e3 1iarHoCTOBaHOrO AiabeTy 3 TpaH-
3UTOPHOIO iIIEMIYHOIO aTaK0I0 a00 iIIeMiYHIM iHCYJIBTOM
Ma€e BUpaXeHy iHCYJIIHOpe3UCTeHTHICTh [ 14]. Takox BcTa-
HOBJIEHO, 1110 HASIBHICTh iHCYTiIHOPE3MCTEHTHOCTI HETaTUB-
HO BIUJIMBA€E HA TTPOTHO3 MAIIEHTIB 3 ilIEMiYHUM iHCYJIETOM
He3aJIeXKHO Bijl TOrO, YU € B MauieHTa aiadet [15].

BBakaeTbcs, 1110 iHCYJIIHOPE3UCTEHTHICTb TPU3BOJIUTD,
3 OTHOTO OOKY, A0 illIEMiYHOTO iHCYJBTY Yepe3 eMO0oilo,
CIPUUYMHEHY OKCUAATUBHUM CTPECOM, €HIOTEiaIbHOIO
IUCGYHKIIEO Ta rinepakTUBaIli€l0 TPOMOOIIUTIB, a 3 iHIIO-
ro — J0 aTepOCKJIEPOTUYHMUX 3MiH YHACIIIOK 3aIlaleHHsI,
npostidepallii ageHbKOM SI30BUX KIIITUH CYIMHHOI CTIHKH,
MUCIiNiaeMii Ta apTepiaabHOi rinepreHsii (puc. 1).

OpHuM 3 HalBimOMIlINX eeKTiB iHCYTiIHOPE3UCTEHT-
HOCTI € TrinepriikeMis, sgKa yepes3 Ail0 pi3HUX MeXaHi3MiB
HETaTMBHO MO3HAYAETHCS HA 1epeOpabHUX (PYHKILISIX.

3oKkpema, iHayKoBaHa TiMnepriiiKeMi€lo TireprpoayKIList
AKTUBHUX (DOPM KMCHIO CIPUYMHSIE OKCUIATUBHUM CTpeEC,
iHTiOYy€E mifo Tiiuepanbaerina-3-docdaTmerizporeHa3ym —
KJII040BOTr0 (hepMEHTY TJ1iKO0i3y. BiibHiI paguKaniu iHayKy-
1o1b nomkomkeHHs JIHK, 1o Bukimkae rinepaktupaitito
noi(A1®-pubo30)noniMepasu i 3HUKYE aKTUBHICTh TJTi-
nepanbaerin-3-gocdatnerinporenasu. [ligBuieHe Bupo0-
JICHHSI CYyMIepPOKCHUIY CIIPUUMHSIE aKTHUBALLiI0 5 OCHOBHUX
LJISIXiB, 3a7yYeHUX 0 MATOTeHe3y YCKIAIHEeHb, TaKUX K
ToJ1io/IoBuMii nUIsiX, mocwieHHs yrBopeHHsI AGE (kiHueBux
MPOJYKTiB MPOTPECUBHOI IJliKallil), TOCUJIEHHS eKCIpecii
peuenrropa mist AGE Ta #i0oro akTMBYIOUYUMX JIiraHIiB, aKTH-
Ballist mpoTeinkiHaszu C i rinepakTUBHICTb FeKCO3aMiHOBOTO
nULsIxy. BiH Takox 6e3mocepeaHbo iHaKTUBYE ABa KPUTUYHO

IHcyniHOpe3nCTeHTHICTL

Tineprnikemis
Tinepincyninemis

¥ N

3ananexHs
, Mponidhepadis rmafeHbKo-
M’SI30BUX KNITUH CYANHHOI CTIHKN
[ucninigemis
linepTeHsis

v

OKCMAaTMBHUIA CTpec
EHpoTenianbHa gucdyHKLia
lnepakTneavis TpomMoéoLNTIB

v
Em6oniam

Artepocknepos

N

X .\“
ILIeMiYHUIA iHCYNbT

PucyHok 1. MexaHiamu BrnnauBy iHcyniHo-
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BaXXJIMBi aHTUATEPOCKIEPOTUYHI (PEpMEHTHU: eHIOTeTialb-
HY CMHTa3y OKCHUJY a30Ty i MpocTalMKJIiHCMHTa3y. Yepes
i NUISIXY 301/IbIIEHHST BHYTPIIIHBOKITITUHHUX aKTUBHUX
¢GopM KHUCHIO CIIPUYNHSIE NeDEKTHUM aHTiOreHe3 Yy Bifl-
MOBiAb Ha illleMil0, aKTUBYE HU3KY MpO3analbHUX IILUISIXiB
i CIPUYMHSIE TOBrOTPUBAJI €MIreHeTUYHI 3MiHM, SIKi CTU-
MYJIIOIOTh TTOCTiHY €KCIpecito mMpo3anaibHUX FeHiB Mic/st
HopMaJi3alii rmikemii [17].

3a3HayeHi IIPoLIeCH € OCOOJIMBO HEOE3MEYHUMM JIJTST
TOJIOBHOTO MO3KY, /Ie¢ iIHTEHCUBHICTh BiJIbHOpaaANKaIbHUX
MPOLIECIB € 3HAYHO BUIIOIO, aJKe, CTAHOBJIAYM jtuiie 2 %
Bin yciel macu Tisa, BiH crioxkuBae npubnausno 20—25 % Bin
3arajibHOI KiJIBKOCTiI KHCHIO, III0 BUKOPUCTOBYETHCS Opra-
HizmoM [18]. Tomy nepexia A0 BiTbHOPaAUKaIbHOT (hOPMU
HAaBiTh MiHiMaJIbHOI KiJIbKOCTi KMCHIO, III0 METa0O0JIi3yETHCS
HEeHpoOHAaMM, € TOKCUYHUM JUISI MO3KOBOI TKAHUHMU.

I1pu uboMy aKTHBALIiSI TTOJIIOJIOBOTO LIISIXY BeAe A0 IO~
CWJIEHOI IPOAYKILil copOiToTy i (DpyKTO3H, SIKi TOTAHO MPO-
HMKAIOTh Yepe3 T1a3MoIeMy i HAKOTTMYYIOThCS B KITITUHAX,
IO MPU3BOJIUTH 10 OCMOTUYHOTO CTPECY i MOIIKOIKEH -
HsI TKAHUH. Y pe3yJibTaTi 3HMKYETHCS BMICT OCMOJTITUKIB,
TaKuX SIK MiOIHO3UTOJI, TAyPUH 1 afleHO3UH. 3MEHIIIEHHS
KOHIEHTpAllii MiOiHO3UTOJY NPU3BOAUTH 1O 3HUXKEHHS
aktuBHOCTI Na*/K*-AT®a3u, 110 Beae 10 MopylieHb Mpo-
11eciB reHepallil HepBOBOI JIeNoJIsipy3allii Ta MPOBITHOCTI
immysecis [19, 20].

Bzaemonist AGE 3 i10ro rojloBHUM KJIITHHHUM PELIETITO-
poM RAGE aktuBye 6e3/1i4 CUTHaJIbHUX LUISIXiB, TAKKUX SIK
MAPK/ERK, TGF-B, JNK i NF-kB, 110 npu3Boauts 10
MOCUJICHHSI OKHMCHIOBAJILHOTO CTPECy i 3arajieHHs, MOXe
CIPUYMHSITU Pi3HOMAHITHI BHYTPIIIHbOKJIITUHHI MOIIKO-
JKeHHSI, Yy TOMY YMCJi Ha TEHETUYHOMY pPiBHi, Bele 10
PO3BUTKY illIeMil Ta CTUMYJIIOE YTBOPEHHSI (paKTOPiB POCTY
3 MOCWJICHHSIM TeMOKOATYJISIIil Ta pO3BUTKOM CYTUHHMX
ypaxeHb roJoBHOro Mo3ky. OKpiM ydacTi y (popmyBaHHi
aHTIONAaTiil, KiHIEeBi MPOIYKTHU IIiKO3UIIOBAHHS CIIPUIM -
HSIIOTh TTOpYILIeHHS MOPGOMYHKIIIOHATBHUX BIACTUBOCTEI
HelipoluTiB [21].

EnpotenianbHa q1ucyHKIISA € KpUTUIHAM Ta iHIIIO-
104UM (HaKTOPOM Y TeHe3i LiepeOpalbHUX 1iabeTUYHUX Cy-
TUHHUX YCKIIaTHEHb, XapaKTepU3YEThCs 3HIKEHOIO 6i010-
crynHicTio NO, OCUJIEHOO TTPOAYKILIEI MTPOCTALUKITIHY
i/ab0 eHIoTeiii3aIeXKHOI0 TiIepIIoIsIpU3alli€lo, a TAKOX
MiIBUIIICHUM BUPOOJIEHHSIM a00 Mi€l0 eHIoTeTialbHUX Ba-
30KOHCTPUKTOPIB, MPU MiKPOCYAMHHUX YCKIATHEHHSIX —
3HIKEHHSIM BUBLUIbHEHHST NO, MOCUIEHHSIM OKMCHIOBAJTb-
HOTO CTpecy, 30LIbIIEHHSIM MPOAYKILiil (paKTOpPiB 3amajeHHs],
aHOMAaJIbHUM aHTiOTeHE30M i MOPYIIeHHSIM BiTHOBIEHHS
eHgoresito [22]. Y cBoo 4epry, ypaxkeHHSI OCTAaHHbOTO
MOXe CIIPUIMHUTH MOPYIIEHHS CyIMHHOTo 0ap’epa, Ba3o-
KOHCTPUKIIi1O, AiacToJIiYHy OuchyHKIIito, Tpoidepaliito
Ta Mirpaliilo rjaageHbKOM SI30BUX KJIITUH CYIWH, 3amalbHi
peaxiiii Ta TpoM003, sIKi TiICHO OB’ sI3aHi 3 PO3BUTKOM illle-
MiuHOro iHCyNnBTY [23].

YwucneHHI DOCIimKeHHs IT0Ka3alu, 10 iHCyIiHOope-
3UCTEHTHICTh € BaXKJIMBUM YMHHUKOM aTeporeHe3y. BoHa
MPU3BOIUTH 10 HAAMIPHOTO JIIMOTeHe3y de novo, a TaKOX 10
BUPOOJICHHS i CEKpeLLil JMonpoTeiHiB 1yXe HU3bKOI I1iJTb-
HOCTi, MOXK€ MPUCKOPUTU BUPOOJIEHHS CITOTYYHOI TKAHUHU
B CTiHKaX KPOBOHOCHMX CYJIMH i arperaliiio XoJIecTepuHy

JILITOTIPOTEIHIB HU3BKOI IIIIBHOCTI B TJIaIEHBKUX M sI3aX
apTepiit, 1110 6e3rmocepeHbO MPUCKOPIOE PO3BUTOK 1iepe-
OpaJbHOTO aTepocKiieposy [24].

3a3HavyeHi BUIIE MeXaHi3MU BeIYTh 0 3MiHU KOMILIEK-
Ccy iHTMMa-MeJia: MporpecyBaHHs 3aXBOPIOBAHHS XapaK-
TEPU3YETHCS 3pOCTAlOYUM BUTOHUEHHSIM M’SI30BOTO I1apy
Mopsia 3i 30UIbIIEHHSM TOBILMHU IHTUMU, 3HUKEHHSIM
PEaKTUBHOCTI ¥ eJIaCTUYHOCTI i, BIOIIOBIIHO, 3pOCTAHHSIM
>KOPCTKOCTI CynMHHOI cTiHku. Hamasi Mmoxiuse opmyBaH-
HSI TeMOAMHAMiIYHO 3HAYYIIOIO CTEHO3Y BEJIMKUX apTepii
3 MABUILIEHUM PU3UKOM MPUCTIHKOBOTO TPOMOOYTBOPEH-
HSI 1 3aTP03010 OKJIIO3il CyaArMHU. Y BUITaAKy (pparMeHTallii
TpOMOY BUHMKAE 3arpo3a eM0o0J1i3allil AUCTaIbHOTO CYJINH-
Horo pycina [6, 25]. [1pu 11boMy niabeTHYHa MaKpo- i MiKpo-
aHTiOIaTisl B3AEMHO OOTSIKYIOTh OOHA OIHY, a OKJIIO3is
MaKpOCYAUH MOX€e CIIPUYUHUTU XPOHIYHY HEIOCTATHICTh
nepdy3ii B MO3KY i MiKpocyauHHi posiaau. MikpocyanHHa
(byHK11isI Ta aBTOHOMHA HEMPOIaTis 3 MOPYIIEHHSIM PeTyJIsi-
111 CyTIMHHOTO TOHYCY 3[aTHi BIUIMBATU Ha KOJlaTepaabHUI
KPOBOOOIT y MaKpOCy/IMHAaX, 0OMeXYBaTU MOKJIMBOCTI aB-
TOPETYJISILIT MO3KOBOTO KPOBOTOKY i MiIBUIIYBATU PU3UK
IHCYJIBTY, a TAKOXK MOTipIIyBaTH Oro mporHo3 [26, 27].

Y cBo1o yepry, iHCYJbT BUKJIMKAE BTOPUHHI MaTOJO-
TiYHi 3MiHM, BKJIIOYHO 3 Helipo3aliaJleHHSIM, HaOpsSK MO3-
Ky i TOpylieHHs1 HeBposioriyHuX yHKIiil. Kpim Toro, Ha
i I'TIMK 3HMXyeTbCs piBeHb pochopuaboBaHUX opMm
AMPK, 1110 TpU3BOAUTS 10 BTPATU HEMPOHIB i MoJisipu3atii
Mikporii [28].

OTxe, 3HUXKEHHS IHCYJIIHOPE3UCTEHTHOCTI € BAXJIMBUM
3aBIaHHSIM Y TTPOGiIaKTULII Ta TOMIMIIEHHI MPOrHO3Y iH-
CYJIBTY B OCi0 3 1iabeToM 2-ro TUITY i IIpeaiabeToM.

MeTtdopMiH € KIIIOYOBUM MperapaToM IS MiBUILIEHHS
YYTJUBOCTI A0 iHCYJIiHY MPU iHCYJiHOPE3UCTEHTHUX CTa-
Hax i BUBHAHUI OHUM 3 HAaBXKJIMBIIIIUX TePaneBTUYHUX
3ac00iB MePIIOi JiHil IJI1 TOCITHEHHS i MIATPUMKM LiiJIeit
JIiKyBaHHS nanieHTiB i3 LI 2-ro tumy. [imoriikemisyioua
Ilisl TIpeTiapaTy peasli3yeThCs IIJISIXOM TMOJITTIIEHHSI Oroce-
PeIKOBAaHOTO iHCYJIiHOM IPUTHIY€HHST BUPOOJIEHHS IJII0-
KO3M B TI€UiHIIi i1 TTOCUJIEHHSI CTUMYJTbOBAHOI HUM YTWJTi-
3allil IJTI0KO03U B epu@epuyHux TKaHuHax. [Ipu3HayeHHs
MeT(hOPMiHY TO3BOJISIE 3HU3UTU KOHLIEHTPALIiIO TJIFOKO3U
B KpoBi Ha 20 %, a BMicT HbA,, — Ha 1,5 % Bin moyaTkoBOro
B MAalliEHTIB 3 HAAMiIpHOIO Macolo Tiia [29].

Bynyuu ro1oBHUM YMHOM aHTUTIMEPIIIiIKEMiUHUM 3aC0-
00M, MeTOpMiH TaKOXK Ma€ Oe3J1id MIeHOTPONHUX e(heKTiB
Ha pi3Hi CUCTEeMU i1 Mpollecu Yepe3 pisHOMaHITHI LLISIXU
BHYTPILIHBOKJIITUHHOI Niepeaayi curHajiB. BiH i€ ro1oBHUM
YHOM IUIsixoM akTuBanii AMPK y kiniTrHax i 3MeHIIeHHS
BMPOOJICHHSI TJIFOKO3U Yy TMeviHIi. MeThopMiH TaKOX 3MEeH-
1IIy€ KiHIIEBi MPOAYKTH TJiKallii Ta BUPOOJEHHSI aKTUBHUX
(opm kucHio B eHorenii [30]. CripusgTIvMBYiA BIUIUB Mperia-
paty Ha CyAMHHY (PYHKIIiIO peasli3yeThCs Yepe3 BUBLIbHEH-
HSI €HIOTEHHUX MOJIEKYJI, 1110 MOIYJIIOIOTh CTaH €HAOTEil0
CYyIMH i KoaryJiito. JloBeaeHU BIUIMB MeT(OPMiHY Ha
AKTUBHICTb TPOMOOIIUTIB i TJIa3MOBUI TEMOCTAa3, BKIIOUHO
3 YTBOPEHHSIM 3TYCTKiB, cTabimizaliieto ta piopuHomizom [31].

3aBasiKy 3a3Ha4eHUM e(peKTaM IpU3HAUYeHHS MeT(hOPMi-
HY JIO3BOJISIE MiHIMI3yBaTH CEpLIEBO-CYIMHHI pU3UKU. Y J10-
caimxkenHi UKPDS (UK Prospective Diabetes Study) 6y;10
IOKAa3aHo, 1110 3aCTOCYBaHHS IIpernapary B MamieHTiB i3 LIJ1,
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2-TO THUITY 3HIZKYE pU3MK CMEPTi, TIOB’sI13aHOI 3 miabeToM, Ha
42 %, cMepTi 3 Oyab-sKoi MpuInHU — Ha 36 %, iHdapkTy
miokapaa — Ha 39 %, a incynbry — Ha 41 % [29]. Takox
BCTaHOBJICHO MOJITIIEHHS TIPOTHO3Y CEPLIEBO-CYAMHHUX 10~
Nili Ha TJ1i IpuiioMy MeT¢opMiHy B 0Ci0 i3 TipeniadeTom [32].

3a3HavyaeThCs, 110 MeThOPMiH 3MEHIITYE MeTazanajieH-
H$l, CHPUYMHEHE OKMPIHHAM, LIUISIXOM MPSIMOTO i HEMPSIMO-
TO BIUIMBY Ha IMyHHI KJTITUHU, 110 3HAXOASTHCS B TKAHWHAX
y MeTaboJiiyHuX opraHax. KpiM Toro, IIyHKOBO-KHIII-
KOBUI1 TpaKT TaKOX Bimirpa€e BaxKJIMBY poJib y il Ipemna-
paTy dyepe3 MOIYJISIIIIO TJIIOKArOHOIIOOiOHOro mmenTumy 1
(I'TII11), KMIIKOBOTO MMyJ1y KOBYHUX KUCJIOT i 3MiH y CKJIai
KMIIIKOBOI MiKpobioTu [33].

OcTaHHIM YacoM 3’sIBIISIETLCS Bce Oiblie TOKa3iB aHTH-
MpoJichepaTUBHOTO i aroONTO3-iHAYKYIOUOTO BILUIUBY MET-
GopMiHy Ha 3JIOSKICHI KIIITUHY TaKMX OPTraHiB, SIK MOJIOYHA
3aJ103a, HUPKU, MO30K, SIEUHUKU, JIeTeHi i1 enmomMeTpiii [30].

Pesynbprati eKcnepMMeHTaJbHUX 1 KJIIHIYHUX JOCTi-
JDKEHb TOBEJIM, 1110 MEeT(OPMiH Ma€ LU CIIeKTp Hell-
pocrieliudivHUX BIACTUBOCTEH, SIKi 3arajjoM 3aro0iratotb
MPOTPECYBAHHIO Nia0ETUYHUX LiepeOpalbHUX MOPYIIEHb
i 3a0e31euyoTh HOOTPOITHUM eeKT. BcTanoBaeHo, 1m1o mpe-
napaT MOXe TOJIIIIUTA KOTHITUBHI (byHKIIIT Ta HAacTpiit
y namieHTiB i3 L] 2-ro Tumy, a TakoxX 3amo0irae po3BUTKY
JIeMEHIIii, y TOMY YMCJIi abLreiiMepiBCbKOro TUIry [34].

ExcnepramMmu AMepuKaHCbhKOI AiaOeTUYHOI acoliallii
(ADA) migkpecioeTbesI, o MeTOOPMiH € e(heKTUBHUM,
0e3MeYHUM, HEJOPOTUM i MOXe 3HU3UTU PU3UK Ceplie-
BO-CYIMHHUX TTofilt i cmepti. Ha choromHi 1ie equHmii mpe-
napar, sIKuii peKOMEHI0BaHU I JJIs JTiKyBaHHSI TIpeiia0eTy,
1110 pa3oM 3 Moaudikalli€eo CIIoco0y XKUTTS TOBiB CBOIO
edexruBHicTb y npodinakrui LIJ1 2-ro Tuny [35]. 3aBnsku
LIbOMY MeT(OPMiH BKIIOUEHO 10 MePesliKy >KUTTEBO BaxKJIu -
BUX JIIKapCBhKMX IIperapaTiB, 3aTBepIkeHNX BcecBiTHBOIO
oprasizalli€o 0XopoHu 310poB’st [36].

OcTaHHIM 9YacoM aKTMBHO OOTOBOPIOIOTHCS HEUPOIIPO-
TEKTOPHI eheKTr MeTHOPMiHY, 30Kpema 31aTHICTh MOJIIIIITY-
BaTu OajlaHC MiX BUXKMBAHHSM i 3ar10esuito 6araTbox TUTTIB
KJIITWH, Y TOMY YUCJIi HEHPOLMTIB, IUISIXOM TOJIITIICHHS
€HEePreTUYHOro MeTado1i3My i 3MEHIIIEHHSI OKCUIATUBHOTO
crpecy 1 mpoteocTtasy [37, 38]. [1pu mpomy 3a3HaYaETHCA,
1110 MpernapaT 3aXMIIA€ LiTiCHICTbh HEMPOBACKYISIPHUX OJI1-
HUIIb, SIKi OepyTh YYacThb y PETyJIsilii MO3KOBOTO KPOBOTOKY
Ha pi3HUX PiBHSX CYyIMHHOTO pycia (TIeHeTpyrodi apTepii,
apTepionu, Karisapu), IUISIXOM MOJIMIIeHHs GYyHKIIIT eH-
JMOTeTiaIbHUX KJIITUH, MEePUIIMTIB, aCTPOLIMTIB i reMaToeH-
1edarniuHoro 6ap’epa B 1iiomy [37, 39].

Ilig gac imemiuyHOI mMoOail HM3Ka HEMPOMPOTEKTOP-
HUX MeXaHi3MiB MeT(hOPMiHY CTUMYJIOETHCSI aKTUBOBA-
Hoo AMPK mist minTpuMKy eHepreTHIHOTO TOMEOCTa3y
MO3KY, sIKa CTipusie aBTodarii, 3MeHIIye Heilpo3aralieH-
Hsl 11 OKMCHIOBAJIbHUI CTPEC LIJISIXOM 3HMXKEHHS PiBHIiB
daxropis 3ananerHs (NF-«kB, TNF-a, IL-1B, IL-6) i Bu-
poOsieHHsT akTUBHUX (opM KUCHIO. KpiMm Toro, mpemnapat
CTPUMYE aronTo3, EKCAUTOTOKCUYHICTb TJIyTaMaTy HIJISIXOM
iHTriOyBaHHSI BUBIJIbHEHHS TJIyTaMaTy i MiTOXOHIPiaJbHOT
IUCHYHKIIII, CIPUSIOYN €eHePreTUYHOMY MeTa00J1i3MYy i Io-
IIMHAHHIO Iioko3u [40].

MexaHizM HEMPONPOTEKTOPHOTO BILIMBY MET(MOPMiHY
MpH illIeMiYHOMY iHCYJIBTi HABEJCHUI Ha puc. 2.

BaxinBoto cki1agoBOI0 MO3UTUBHOTO BILTUBY MeT(hOP-
MiHy Ha liepeOpaibHy FeMOJIMHAMIKY € aTepOIPOTEKTOPHUIA
e(eKT, 3yMOBJICHUI TiMOJIITiAEMIYHOIO Ti€l0 i TO3UTUBHUM
BIUIMBOM Ha yHKIIiIo eHnoTernio. Yepe3 aktuBamiio AMPK
i I'TII11 npenapar 3meHiiye cuHte3 apoA-1V i apoB-48, saxi
€ B&XKJIMBUMM MeJliaTopaMu CUHTE3Y i CeKpellii XiJIOMiKpPOHiB.
Kpim Toro, npenapat 3HMXYE piBeHb XOJECTEPUHY Uepes
3HIDKEHHS peabCcopO1Iii SKOBYHUX KMCIIOT Y KAIISYHNKY [41].

OTtxe, MeThOPMiH Ma€ yHiKaIbHi TUICHOTPOITHI e(heKTH,
110 BILJIMBAIOTh HA OCHOBHI MATOr€HETUYHI JJAHKU PO3BUTKY
LepeOpaIbHUX Mia0eTUYHUX YpaKeHb: XPOHIUHY TileprJii-
KeMilo, iHCYJIiHOPe3UCTeHTHICTb, rinepiHCYIiHeMilo, iH-
KpPEeTUHOBUI NediuuT, rinepiiniaemMito, 3anajieHHs CyaIuH-
HOI CTiHKM ¥ eHIoTeNialbHy TUCHYHKIIiI0, OKCUIATUBHUIA
CTpec, MOPYIIeHHS PEOJIOTIYHUX BIACTUBOCTE KPOBI, Bi/l-
3HAYAETHCSI BUCOKUM CIIEKTPOM O€3TEeKH 11010 BAHUKHEH-
H#I TinorjikeMiuHux peaxuiii. [1pu nbomy poTr3amnaibHa,
AHTMOKCUJIAHTHA i TIpoaBTOariuHa Jisi rperapary Crpsi-
MOBaHa Ha IOTEHIIiiiHi MeXaHi3MU PO3BUTKY MO3KOBOI'O
iHcynery. ToMy He IUBHO, 110 iICHY€E 3HAYHUIA iHTEepec /10
BUKOPHCTaHHSI MET(GOPMiHY SIK MOTEHLIIHHOTO areHTa st
mpodiTaKTUKY I TiofimueHHs Hacaiakis [TIMK.

Pesynbratv YMCIeHHUX JAOCIIIKEHb 3aCBIIUYIOTh, 110
MeT(hOpPMiH Bifirpae HelpOIPOTEKTOPHY POJIb B €KCIIe-
PUMEHTaJIbHUX TBAPDUHHUX MOJEJISIX iHCYJBTY. 30Kpema,
HeIIoJaBHil MeTaaHali3 i3 3aJy4eHHsIM JaHuX 15 excriepu-
MEHTJIbHUX IOCTiIKEHb [T0Ka3aB, 1[0 TBAPUHU 3 TOCTPOIO
1epeOpaabHOIO illleMi€r0, sIKi OTpUMYyBaJil MeT(HOPMiH,
MaJii BipOTiIHO Kpallly 3aTaJibHy HEBPOJOTIiUYHY OLIiHKY,
3HAYHO MEHIIWI po3Mip iHGapKTy, Kpalli ToKa3HUKHU KO-
OpIMHALIi1, OLTBIITY KiTbKICTh HEMPOHIB i MiKpOIJIii, a TAKOXK
BUIIIMI piBeHb (hochopunboBaHux hopm AMPK [28].

[IponeMoHCTpOBaHO, 1110 NPEKOHIUIIOHYBaHHS METHOP-
MiHOM iHAyKye aBTodariro nursxoMm aktuBamii AMPK i 3a6e3-
Mevye HeHPOIPOTEKILitO OO MOAATBIIOI LIepeOpaTbHOI illle-
Mii [42]. 3 iHIII0r0 60Ky, BCTAHOBIIEHO, 1110 MET(hOPMIH, IKIIA
BBOJISITh YK€ Michist periepdy3ii, TOoJIIIye MOCTiHCYIBTHUI
HeiiporeHe3 i aHrioreHe3 y Mo3Ky yepe3 AMPK -3anexHi me-
xaHi3mu [43]. Takox 3a3HavYa€ThCs, 110 Mpernapar Crpusie
BiZTHOBJICHHIO HEIPOHiB LLIJISIXOM 30UTbLIEHHS TTOMYJISLIL pe-
3UIIEHTHUX HEMPOHHUX KIIITUH-TIOTIEPETHUKIB i CKEPYBaHHS
X 10 Miclisl mpu3HaYeHHs1 AJ1st audepeHitoBaHHs [44].

Ha ocob6suBy yBary 3aciiyroBytOTb pe3yJbTaT BUBUEHHSI
BIUTMBY MeT(OPMiHY Ha pU3UK BUHUKHEHHSI, TSDKKICTh i Ha-
CJIiIKM MO3KOBOTO iHCY/IBTY B KOTOPTHMX i paHIOMi30BaHUX
KJTIHIYHUX TOCJTiIKEHHSIX.
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npu iLuemMiyHomy iHCynbTi 3aBASIKU CUrHaNIbHOMY
wnaxy AMPK [40]
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HemonaBHe MpoCIeKTUBHE KUTaChKe KOTOPTHE JI0-
CIiIKeHHs, TpoBeaeHe cepen 2625 mauieHTis i3 LIJ] 2-ro
TUITY, I0KAa3aJ10, 1110 BUKOPUCTaHHS MEeTMOPMiHY OB’ sI3aHe
3 MEHIIMM PU3UKOM imemiyHoro iHcynsty (CP (cmiBBin-
HoleHHs1 pu3ukiB): 0,58; 95% noipunii intepsan (A]):
0,36—0,93; P = 0,024), ocob6imBO cepe Malli€HTIB BiKoM
> 60 pokis (CP: 0,48, 95% J11: 0,25—0,92; P < 0,05). 3acny-
TOBYE Ha yBary Toii (hakT, 1110 3aCTOCYBaHHSI MperapaTy 0yIo
MOB’sI3aHEe 3 MEHIIIOI YaCTOTOIO iHCYJIBTY TiJIbKU B Talli€H-
TiB i3 3am0BiTEHIM ITikeMigHM KoHTposieM (CP: 0,32; 95%
A1:0,13—0,77; P <0,05), y Toii yac siK B 0Ci0 3 HEKOMIIEH-
COBaHUM AiabeToM 1ieii 3B’430K OyB BiICYTHiil [45].

3a pesysbraTaMy MaciiTabHOTO JOCIIKEHHS Hallio-
HaJIbHOI 0a31 TaHUX TOCIIKEHb MEAUYHOTO CTPaXyBaHHS
TaiiBanto i3 3amyyeHHsaM manux 31 384 mamientis i3 LIJ1
2-r0 TUITY, IpUiioM MeT(OPMiHY acollitoBaBCs 3 MEHIITUM
PU3MKOM TOCITiTali3allil BHACTIAOK iHCYIbTY (CKOPUTOBaHE
CP: 0,51;95% 11: 0,43—0,59; p < 0,001) rmopiBHSHO 3 0CO-
0amu, SIKi He OTpUMYBaJM AaHMii mpemnapart. [1pu bomy
3HUXEHHSI PU3UKY 30epiranocs sIK Mpu illleMidyHOMY, TaK
i IIp¥ reMopariyHoMy iHCYJIbTi, He 3aJIexXaslo Bij CTaTi, BiKy
1 3aCcTOCYBaHHSI IIperapariB iHCyJiHy [46].

[H1Ie nocimkeHHs, mpoBeaeHe B Higepinannax, mokasa-
JI0, 1110 3aCTOCYBaHHS METMOPMiHY [0 ilIEMiYHOTO iHCYJIBTY
MoB’s13aHe 3i CIIPUSITIIMBUMM pe3yJibTaTaMU B MaIli€HTIB
i3 Il 2-ro Tumy 3rigHO 3 MOKa3HMKaMU iHBaJliau3alii 3a
mKaow PeHkiHa (cKopuroBaHe CITiBBiIHOIIIEHHS IIIAHCIB:
1,94; 95% 11: 1,45-2,59) [47].

AHaJIOTIUHi pe3y/IbraT OTpUMaHi B HeIIOAaBHLOMY KU -
TaliCbKOMY PEeTPOCTIEKTUBHOMY KOTOPTHOMY JOCi/IKEHH:
B 0Ci0 3 imemiyHuM iHcyasroM i LIJI 2-ro Tumy, siKi oTpu-
MyBaju Oe3rnepepBHe JIiKyBaHHSI MET(POPMiHOM HE TiIbKHU
IO MOYaTKYy iHCYJbTY, aje i Micjsl rocmiTanizallii, yepes
90 mHiB Big3HaYaBCs BipOTimHO Kpaliuii (PyHKIIiIOHATbHI
pe3ynbrat [48].

IIpu anami3i KaTapchbKoi 0231 JaHUX iHCYJIBTY BCTAHOB-
JieHo 3HayHo Kpaiti Hacinku [TIMK 3a monundikoBaHoO
mKajaol PeHkiHa, a TaKoX Habarato HUXXKYy CMEPTHICThb
(8,1 mpotu 4,6 %; p < 0,001) y malieHTiB, sIKi OTPUMYBaJIN
metdopmin [37].

HemromaBHe 6araTolieHTpOBE JOCIIIKEHHS ITOKAa3ao,
o nauieHTtu i3 L/, sxi mocriliHo oTpuMyBaiu MeTdop-
MiH, MaJIi He TLIbKM MEHII TSDKKWH iHCYJIBT, ajie i Kpalili
pe3yabTaT! CUCTEMHOTO TpoMboJti3ucy [49].

Taxkoxk BCTaHOBJIEHO, 1110 0COOM 3 BHYTPIllTHbOYEPETTHM -
MU TeMoparisiMu, siKi OTpUMYBaJIv JaHWH TIperapar, Majiu
KpalllMii MTPpOrHO3 MOPiBHSIHO 3 JIIKYBaHHSIM MOXiTHUMU
cybhoHiIceyoBUHM. [1py 1IbOMY po3TalllyBaHHS TeMaTO-
MU abo eBaKyallisl He 3MiHWJIM 3B’SI3Ky MiX MeT(hOPMiHOM
1 3HMDKEHHSIM ITOKa3HMKa cMepTHOCTI [50].

Ha ocoGuBYy yBary 3aciyroBylOTh pe3yJibTaTh HEIlo-
JaBHbOTO MeTaaHai3y 21 HOCHiIKEeHHS i3 3aly4eHHsIM J1a-
Hux 1 392 809 nmaitieHTiB, SIKUM TTPOJEMOHCTPOBAHO CYTTE-
BY €(DeKTUBHICTh MOHOTepaIlii MEeT(pOPMiHOM Yy 3HUKEHHi
PU3UKY IHCYJBTY SIK Yy paHAOMIi30BaHUX KIIIHIYHUX BUIIPO-
oyBanHsx (CP: 0,66; 95% A1 0,50—0,87; p = 0,004), Tak
i B koroptaux pocmimkernsax (CP: 0,67; 95% AI: 0,55—-0,81;
p <0,0001). BongrHouac koMbiHOBaHe 3aCTOCYBaHHS MeT(hOP-
MiHy 3 IHIIMMU IYKPO3HIMKYBAJIbHUMU 3acO0aMM HE MaJjio
CYTTEBOTO BIUJIMBY HA 3HUXXEHHSI pU3UKY iHCYIBTY [51].

O1xe, IHCYJIIHOPE3UCTEHTHICTh € OMHUM 3 IIPOBITHMIX
YUHHUKIB PO3BUTKY i MOTipUIEHHS MPOTHO3Y MO3KOBOTO
IHCYJIBTY, 1110 IIPOBOKYE eMOOJIiI0 Ta pO3BUTOK aTePOCKIEPO-
TUYHUX 3MiH. 3a JaHUMU €KCTIEPUMEHTATbHUX i KIITHIYHUX
JIOCiIXeHb, MET(POPMiH, OKpiM BUPaKEHOTO TiMOTIiKeMi-
3ytouoro eheKTy, IeMOHCTPYE LN CIEKTP HEWPOMIpPO-
TeKTOPHUX BJIACTUBOCTEM, sIKi 3a1100iraroTb pO3BUTKY MO3-
KOBOTO iHCYJIBTY, @ TAaKOX IMOJIMIIYIOTh IIepedir i IporHo3
y pasi foro BUHMKHEHHS 31 3MEHIIEHHSIM iHBasTian3allii Ta
CMEPTHOCTI IaIli€HTIB.

KonduikT intepeciB. He 3asBieHuii.
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Insulin resistance and stroke:
mechanisms and therapeutic approaches

Abstract. The review analyzed literature data on the epidemio-
logy, risk factors, and mechanisms of acute cerebrovascular acci-
dent (ACVA) in patients with diabetes mellitus. The role of insulin
resistance and the effectiveness of therapeutic approaches to its
correction in cerebral stroke are considered. Diabetes mellitus is
recognized as an independent modifiable risk factor for ACVA. In
people with diabetes of different age, the risk of stroke is increased
by 2—6 times, and the indicators are especially high in patients of
young working age. The presence of diabetes mellitus is associated
with more severe symptoms, increased risk of complications, longer
hospitalization, and higher mortality. Research results show that
insulin resistance is one of the main triggers for the development
of ischemic stroke due to embolism caused by oxidative stress, en-
dothelial dysfunction and platelet hyperactivation, as well as due to
atherosclerotic changes caused by inflammation, proliferation of
smooth muscle cells of the vascular wall, dyslipidemia and hyper-
tension on the background of hyperglycemia and hyperinsulinemia.
It has been proven that insulin resistance not only provokes ACVA,
but also negatively affects their prognosis. Metformin is a key drug
for improving insulin sensitivity and is recognized as one of the

niokodpax® i Mirokoaxx® XR — opuriHanbHi npenapatv MeTopMiHy' 3 KIiHIYHUM LOCBIAOM 3aCTOCYBaHHS MOHAf,
65 pokiB. Cepep BENMKOI KiIbKOCTI MET(OPMIHOBMICHWUX NpenaparisB Ha BiTYM3HAHOMY hbapMaLeBTUHHOMY PUHKY Ha 0CO6-
NUBY yBary 3acnyroBytoTb flikapcbki 3acobu koMmnaHii Acino — 3Bm4ariHmii MeTdopMiH (Intokodax®) i npenapaT NPOsIoHro-
BaHoro BuBinbHeHHs (Mtokodax® XR). Came opuriHanbHU MeT(OPMIH BUKOPUCTOBYBaNM B TPUBANMNX 6araTtoLeHTPOBUX
paHOoMI30BaHMX KOHTPONbOBaHUX OOCAIAXEHHAX. TO6TO BCi goBefeHi nepeBarn — eeKTUBHUA KOHTPOSb rrikemii 6e3
PU3WKY FINOrMiKeMIi, 3HWKEHHS PU3UKY IHPaPKTY MioKapaa, 3MEHLLEHHS acoLiioBaHoi 3 AiabeToM CMEPTHOCTI Ta NO3UTUB-
HVI BMAMB Ha TPUBANICTb XUTTS MaLUEHTIB i3 giabeTom 2-ro TMny — Hanexarb came npenapaty [niokodax®. Baxnueo,
LU0 3Ha4yLLe MoNinWeHHss MaKpoCyAMHHMX pe3ynbTarTiB y nauieHTiB, ski oTpuMyBanu MMiokodax®, 36epiranocs BNpoaoBX
5 pokiB nicns 3aBepLueHHs gocnigxeHHs UKPDS. Cnig 3ayBaxuTi, Lo Miokodax® XR — opuriHanbHUin npenapart, noka-
3aHWUN He TiNbKK gNs NikyBaHHsa giabety 2-ro Tuny, ane i Ansg noro npoginakTuku.

" https://rx.ua/info/glyukofazh

most important first-line therapeutic agents to achieve and maintain
treatment goals in patients with type 2 diabetes. The results of expe-
rimental and clinical studies proved that this agent has a whole range
of neuroprotective properties, which generally prevent the develop-
ment of cerebral ischemia and reduce the negative consequences in
case of its occurrence. Animals with experimental acute cerebral
ischemia who have been treated with metformin had a better overall
neurological score, significantly smaller infarct size, better coordi-
nation scores, and higher numbers of neurons and microglia. The
neuroprotective effect of metformin in stroke is realized through the
AMPK (5’AMP-activated protein kinase) signaling pathway with
reduction of oxidative stress, neuroinflammation, stimulation of
angiogenesis and neurogenesis, autophagy, and inhibition of apop-
tosis. According to data from cohort and randomized clinical trials,
the use of metformin is associated with a significantly lower risk of
developing ACVA. Long-term use of this drug in type 2 diabetes
contributes to a milder course of stroke, is associated with better
functional recovery, and a decrease in disability and mortality rates.
Keywords: diabetes mellitus; insulin resistance; acute cerebrovas-
cular accidents; cerebral stroke; metformin
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" AbBIBCBKMV HALIOHQABH MEAVNYHI YHIBEPCUTET iMeHi AQHUAQ [QAMLIBKOrO, M. /\AbBIB, YKpQiHQ

2 YKo QiHC bk HQYKOBO-MPAKTUYHE LIEHTO eHAOKPUMHHOI Xipypril, TOQHCIAQHTALT @HAOKDUHHUX OPIQHIB | TKOHWH
MOS8 Ykpainu, m. Kunis, YkpaiHa

MoCTTPABMATUYHUIN CTPECOBUMN PO3IACA,
AVNCOMHII TO MeTABOAIYHUN CUHAPOM

Pe3stome. lMoctrpasmartnydHuii ctpecosuii posnag (MTCP) i meta6onidHuii cuHgpom (MC) 4acto € komopbig-
HUMM 3aXBOPIOBAHHAIMU | MaKOTh CriibHi HENPOGIONOorivyHi vi KNiHiYHi 03Haku. 3okpema, pe3ynbTatv MeTaaHa-
nigiB ceig4ate npo 6inbLuy nolumpeHicte MC y nayieHTis i3 [MTCP nopiBHAHO i3 3arasabHoto nonynsyieto. Y Tou
xe yac [NTCP Takox € BifoMUM YuHHUKOM pusnky MC. Lleii 36ir MOXHa 4acTKOBO MOSICHUTU 3asly4eHHAM
CrifIbHUX NaTOreHEeTUYHUX MEeXaHi3MiB, npuTamaHHux o60m ctaHam. [Jo HUX Hanexatb reHeTu4Hi gpakTopu,
AVCyHKYIA rinoTanamo-rinogizapHo-afpeHanoBoi oci, XpoHiYHe 3anasieHHs HU3bKOi IHTEeHCUBHOCTI, OKCU-
AaHTHUU CTpec, iHCYNNIIHOPE3UCTEHTHICTb | MOPYLUEHHS IMyHHOI perynsayii. OTXe, 4O KNiHIYHOro noripLueHHs
T1TCP i po3BUTKY HECpUATINBUX CEPLEBO-CYANHHUX NoAiv, noB’a3aHnx 3 MC, npud4eTHi no[i6Hi MexaHiamu.
[ncomHii € ogHieto 3 xapaKTepHux KiiHidYHux ocobamsocten [MTCP. Ha cborogHi BBaxaeTbCs, LLO NOCTTpaB-
MaTu4Hi MOPYLUEHHS] UMPKa[HOro puTMy CHy — Lje si4po, a He BTopuHHa ocobnusicTb [TTCP, BoHu onocepes-
KOBYIOTb HEMpOOBIONOri4Hi KOpesnsaTn po3naaiB yHacnigok gucéanaHcy romeoctasy. Y Tov Xe Jac AUCOMHIi,
XPOHOL[ECTPYKLis1 | BenpeCcuBHI po3naaun € YacTUHOK NaToreHe3y iHCYMiHOBOI Pe3NCTEHTHOCTI, OXnpPiHHS | MC.
OTXxe, niKyBaHHSI AUCOMHIV € OAHUM i3 KITOHOBMX 3aBAaHb npohinakTuku i nikyBaHHS komopbigHux MTCP
i MC. PeryntoBaHHs npoyeciB CHy i UupKagHux puTMiB 3a [OMOMOro €K30reHHOro BTpy4aHHs (30kpema,
BUKOPUCTaHHSI MENaToHIHepPriYHuX sikapcbknx 3acobiB), iMOBIPHO, MOXe BigirpaBatu LeHTpasibHy posib y
npogpinakTuyi v nikyBaHHi AMCOMHIV npyu komopbigHux NMTCP i MC. MeTor yboro ornsigy € aHasnia ocobsiu-
BocTevi B3aemo3ds'sisKkiB Mix [MTCP i MC, NTCP i gucomHiamu, MC i nopyLueHHsamu cHy. [1oLLyk npoBoanBCS B
SCOPUS, Science Direct (Big Elsevier) i PubMed, BkntouHo 3 6azamu gaHux Medline. BukopuctaHi K/to4oBi
c/10Ba «[OCTTpaBMaTUYHMI CTPECOBUI PO3N1aL», «AUCOMHIi», «XPOHORECTPYKUIs», «METabOoMiIYHUA CUHBPOM».
[nsa BuaBneHHs pe3ynbtatiB 4OCIAXeHb, SKi He BAANI0CS 3HaUTH Mif Yac OHIavH-noLLyKy, BUKOPUCTOBYBAaBCS
PyYHUE noLuyk 6iéiorpacii ny6aikayii.

Kno4oBi cnosa: nocrrpasmarinyHuii cTpecoBuii poanag; MeTabosidHnii CUHAPOM; AUCOMHII; XpOHOAECTPYKLYs;
ornsag

TTopyiieHHST MeTa00IiYHOTO 3A0POB’SI i ICUXOJIOTIYHO-
ro (byHKIIOHYBaHHS 3HUXYIOTb SIKiCTh XUTTS i CIIPUSIIOTH
PO3BUTKY KOMOPOIIHUX CTaHiB. 3TiIHO 3 pe3yJibTaTaMu
MPOCIEKTUBHUX AOCIIKEHb, IIOMINPEHICTh MOIIMOPOiI-
HOCTi CTaHOBUTH 10 69 % y MOJNIOAUX JTIOAel, OJU3bKO
93 % — y monei cepeAHbOTO BiKy i 10 98 % — y malieHTiB
JiTHBOTO BiKy. [IpOBimHMM Ki1acoMm 3a KiJIbKiCTIO KOMOiHa-
1ilf € XBOPOOU CUCTEMU KPOBOOOIry, Ha IpyromMy MicIli —
MaToJIOTisA eHIOKPUHHOI CUCTEMHM, a TTIOCTTPaBMAaTUIHUIA

crpecoBuii posnan (IITCP) ctaHOBUTH 3HAaUHY YacTKy B
CTPYKTYpi nojiiMopOigHocTi [1, 2].

ITCP — 1e TSCKKMI ICUXIYHUEI po3J1a, TPUIMHOIO
SIKOTO 3a3Buyaii € tpaBMaTuuHi YnHHUKA. [ITCP Bukim-
Ka€ XpOHIYHi TICUXOJIOTiYHI CTpaXXIaHHS i 4acTo MpU-
3BOIUTH 1O XPOHIYHOTO Iepebiry i iHBamigmu3aiii. 3a
octaHHbOIO Kitacudikamiero DSM-5 IITCP xapakrepu3sy-
€ThCS YOTUPMA KJIaCTepaMU MCUXiaTPUYHUX CUMIITOMIB,
a came HaB’sI3yBaHHSIM (KpuTepiii B), yHUKHEHHIM (Kpu-
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Tepiit C), HeraTUBHMMU 3MiHAMM B ITi3HAHHI Ta HACTPOi
(kputepiit 1), 3MiHamMu B 30yJkKe€HHi ii peaKTUBHOCTI
(xkputepiit E) [2, 3]. biosoriuHa reTeporeHHicTh i MO-
3aigHicTh cumiToMiB [ITCP cBimuaTh 1Ipo HEOOXigHICTD
omnpaloBaHHs YyTJIUBUX OioMapKepiB, sIKi 3AaTHI Bigo-
Opaxaru JeKijabka 0ioJoriYHuX 3MiHHUX [4].

TMowmpenicts I[TTCP craHoBUTh pubaU3HO 2—8 %,
aJie Bimpi3HIETHCS 3a reorpad@ivHUM pO3TallyBaHHIM i
piBHEM TPaBMAaTUYHOTO BILIMBY, 110 CITOCTEPIiraeThCs B
OKpeMUX MOMyJsiax [5]. 3okpeMa, BilicbKOBOCTYKO00B-
i ¥ paliBHUKY €KCTPEHUX CIIYKO 3a3HAIOTh OibIIol
TpaBMaTM3allii, HiX 3arajbHe HaceJeHH:, 1110 Bimoopaka-
€Thcs y nokasHukax nomuperocti [ITCP — 13,4122 %
BinmosinHo [6]. OTxe, IITCP 3yMOBITIOE CYTTEBI BUTpPATH
OXOPOHMU 3[I0POB’S i € 3HAUHUM TSITApeM JJIsl CyCTiIbCTBA
[7, 8].

OXMpPiHHS 9aCTO CYIPOBOIXYETHCSI MPUETHAHHIM
rinepiHcyjiHeMmii, iHcyJaiHope3ucTeHTHOCTI (IP) i 3MiH
y BUKOPMCTaHHI IaJuBa MiX ByTJeBoAaMM, JiIigaMu i
OiTKamMM, YHACiIOK YOTO MOPYIIYETHCS CTUMYJbOBaHE
IHCYJIIHOM TIOTJIMHAHHS TJIIOKO3W M’SI3aMHU i XUPOBOIO
TKaHuHoo. inmepincyminemis, 1P copusitots dopmyBaH-
HIO Mpo3arnajJbHOTI'0 CepeaoBUIla B XKUPOBili TKAHUHI 3
eKTOIMIYHUM HAKOMUYEHHSIM XUPY i1 aOepaHTHUM BUKO-
pUCTaHHSM eHeprii [9].

OXupiHHS, 0COOJIMBO BicliepajbHe, YHACIIIOK Tirep-
OpoayKIIii Makpodaramu, aguIIONUTaAMM i1 TIpeaguIlon-
TaMU Tpo3anajbHuX HUTOKiHIB (C-peakTUBHOTO Oijika
(CPB), inTepaneiikiny-6 (IJI-6) i (hakTOpa HEKPO3Y MyXJIMHU
o (OHIT-0)), anunokiHiB, TaKUX SIK JIENITUH, TAKOX CIPUSIE
PO3BUTKY XPOHIUHOIO 3amajieHHsI HU3bKO1 iHTeHCUBHOCTI
(X3HI) [10]. i eHnokpuHHI eheKTH KUPOBOi TKAHUHU
BBaXaloThCs TMIPUYMHOIO cucTeMHOl akTuBalii X3HI ta
IpU3BOAATH 00 nmocwiaeHHs [P, po3BuUTKYy MeTaboidyHOrO
cuHapomy (MC).

MC sk moegHAHHS OXXKMPiHHS/BiCLIEpaJIbBHOTO OXKMPiH-
Hd, [P, nuciinonporeineMii Ta apTepiaibHOI TilepTeH3il
(AT') — 1e minBUILEHU PU3KK PO3BUTKY LIYKPOBOTO diade-
Ty (1) 2-r0 THy i aTepOCKICPOTUYHUX CEPLIEBO-CYTUH-
HuX 3axBopioBaHb (ACC3) [11]. OxupiHHs, mpo3anajib-
Ha curHaibHa TpaHcaykdisg, IP i MC 3gaTHi yrBopioBaTi
3aMKHEHE KOJIO MOPYILIEHOro MeTadosi3My 3i 3ryOHUMU
Hacaigkamu mist 3gopoB’s [8]. IITCP/cumnromu mmoct-
tpaBMatuuHoro crpecy (ITTC) Takoxk cynmpoBOMIXKYIOTHCS
HU3KOI0 MEIMYHUX i MCUXiaTPUUYHUX CTaHIB, BKIOYHO 3
MeTtaboniuHuMu abo ACC3, KOTHITUBHUMU TIOPYILIEHHSIMU,
po3JaJaMu HAaCcTPOIO, 3JI0OBXMBAHHSIM ICUXOAKTUBHUMU
peYOBMHAMM Ta ITOPYIICHHIM CHY [12].

MNTCP i MeTaboAINHUN CUHAPOM

TITCP i MC gacTto € KOMOPOITHUMY 3aXBOPIOBaAHHSI-
MU i MalOTh CITiIbHI HEMpOOioaoriuHi 1 KJIiHiYHi 03HAKKU
[13]. MeTaaHani3u MoBiAOMJISIIOTH PO OiJBINY MOILIU-
peHicte MC y nanienTiB 3 [ITCP nmopiBHsIHO i3 3arajib-
Holo nonyisiero [14, 15]. YV Toii xe gyac IITCP Takox €
BimoMuM unHHUKOM pusuky MC [16]. Lleit 36ir MoxxHa
YaCTKOBO MOSICHUTU 3aJyYEHHSIM CHiJIbHUX MaTOreHe-
TUYHUX MEXaHi3MiB, XapaKTepHUX [Jisi 000X cTaHiB. 1o
HUX HajlexaTb reHeTU4Hi pakTopu, X3HI, okcupaHTHUIA
cTpec, nMchyHKILis rinotataMo-rinodizapHo-aapeHano-

Boi oci (I'TAO) i mopymeHHs iMyHHOI perysiii [4, 14,
15]. Otxe, no kiiHiuHoro noripueHHst [ITCP i po3BuTKy
HECTIPUSATIUBUX CEPLEBO-CYIUHHUX IMOJIiii, TOB’3aHUX 3
MC, npuueTtHi noaioHi MexaHizmu. [IpoTe BBaxkaeThcs,
1110 30BHIIIIHI (haKTOPH, TaKi SIK BIJIUB JOBKIJLJISI, MOXYTh
MOJIYJTIOBATH BIUIMB Oi0JIOTIYHUX YMHHUKIB Ha CTYIiHb
BupaxkeHocTi [ITCP i MC i TuM caMuM CIIpUsIIOTh reTe-
pOTeHHill KJIiHIYHiNi KapTuHi [15, 17].

[ToBinoMsieThCS, 110 HE3AJIEXKHO Bifl AiarHO3Y MCUXIYHi
po3aaay puOIM3HO BIABIYi OUIbIIE, HiX y 3arajJibHill 110~
TYJIsILT, KOPEJIoTh 3 pu3uKoM oxupinHs, MC, LI/ 2-ro
tuny i ACC3. lle nmop’s3aH0 3 HU3KOIO MOAM(piKOBAHUX
(hakTOpPiB PU3KKY, BKIIOUYHO 3 HU3BKUM PiBHEM (hi3UUHOI
AKTUBHOCTI i cUasTYnM criocobom kuTts [18]. 3okpema, pe-
3yJIBTaTH TIEPEXPECHOTO HocimKkeHHs B rmamieHTiB i3 [ITCP,
SIKi TTepeOyBaIv Ha CTallioHapHOMY JIiKyBaHHI B TpaBMaTo-
JIOTIYHOMY BiIAiIEHHIi, IPOAEMOHCTPYBaIU 3HAUYII] 3B’ 13-
K1 MiX TPUBAJIICTIO 1IOJICHHOTO MepeOdyBaHHSI B CUIISTYOMY
MoJ0XKeHHi (KoedillieHT paHroBoi KopeJsiii ChnipmeHa
r=0,42; p <0,001), sxicTio cHY (Koe}illiEHT paHTOBO1
kopesnsuii Crnipmena r = 0,40; p < 0,001) i cumnromamu
[ITCP. O6ctexeni nmatientu 3 [ITCP manu nocraTHbO BU-
COKi IMOKa3HUKU OXUPIHHSI, HU3bKY (Di3MUHY aKTUBHICTb,
He3aI0BUIbHY KapaiopecIipaTopHy IIiATOTOBKY i HU3b-
Ky sSIKicTb cHY. OTXe, BUSIBJIEHO TIO3UTUBHUI 3B’SI30K MiX
MaJIOPYXJIMBOIO TTOBEIiHKOIO Ta BUPAXKEHICTIO CUMIITOMIB
IITCP [19].

ITTCP TticHo noB’s13aHuli 3 HAIMipHOIO Macolo Tija,
oxupinaam, MC i LI/l 2-ro tuny y B3aEMO3alIeKHUIA,
nBoHanpasiaeHuit crioci6 [20]. 3okpema, 0XUPiHHS TTpU-
3BOJUTD /10 30iIbIIEHHS] KMOBIPHOCTI BUHUKHEHHS aheK-
TUBHMX i TPUBOXHUX po3naniB Ha 25 %. Jlenpecis, oliHe-
Ha 3a IIKaJ0l0 ONMUTYBaJbHUKA BeIMKOi aemnpecii (Major
Depression Inventory) — TecTy caMOOLIIHKY [IJIsT BUSIBIICHHSI
i BUBHAYEHHS TSLDKKOCTI AETPecii, KOPeItoe 3 MiABUILEHUM
pu3uKoM po3BUTKY LI/l 2-To Ty, 11O CIIOCTEPITa€THCS
TaKOX y MOMyJIALiiHUX gocimkeHHsx [2]. [TpumiTHO, 1110
JeTIPeCUBHI pO3J1aau BUSIBJISIIOTHCS HABiTh Ha CTaii IOpy-
IIeHHs ToJlepaHTHOCTI 1o rmoko3u (ITTT), mprmaomy cepen
0ci0 3 Jenpeciero A1eMOHCTPYEThCS 301IbIIEHHST TTPOCHEK-
TUBHOTO pU3UKY po3BUTKY LIJI 2-ro Tumy Ha 37—60 % [21].
3B’S130K Mix aenpecuBHUMMU po3ianamu Ta [P crioctepira-
€ThCSI HaBITh HE3aJIeXKHO Bill 3MiH MOKA3HUKIB iHIEKCY MacKu
tima (IMT). 3okpema, pe3yabTaTu MeTaaHasli3y BKa3ylOTh
Ha HEBEJMKUI, OHAK 3HAUYLIMI 3B’SI30K MiX Jenpeci-
e ta [P [8]. MeTaaHani3u, sIKi 1eMOHCTPYIOTh KOPEJISIIi0
MiX CMMMOTOMaMU JENPEeCUBHUX po3JadiB ad0 3araJlbHUM
muctpecoM i LIJI 2-To TuIly, BUSBISIOTHCS 3HAYYITUMU 3
BUKOPUCTAHHSM SIK TIarHOCTUYHUX (HampUKJIad, KJAiHiYHi
3aMucH), TaK i HeAiarHOCTUYHUX (IIKasa JAeTpecii HeHTPY
eITiIeMiOJIOTIYHMX JAOCIIIKeHb, OMUTYBaIbHUK «CTabiib-
HIiCTh MCUXIYHOTO 3M0POB’sI») METOAIB BUMipIlOBaHH: [8§].
BinmoBigHo HaBiTh 3arajJbHUI HeraTUBHUU adekT (a He
JliaTHOCTOBaHa JIenpecisi) MOoB’sI3aHUI 3 METa0OTIYHUM
3M0poB’saM. Buinmii piBeHb HeraTUBHOTO aeKTy abo eMo-
LiifHOTO AUCTpecy (HaNpUKIIaa, TPUBOTH, IETPECii, CTpecy)
Ta HUKYUU piBeHb MO3UTUBHOTO aheKTy ab0 IMPUEMHUX
MOYYTTiB UM €MOLIi#1, OLliIHEHWIA 3a TOTTOMOTOIO KA T10-
3UTUBHOIO i HEraTUBHOIO a(peKTiB, aCOIIIOETHCS 3 MiIBU-
mweHuM IMT. Binbliie Toro, AenpecruBHi po3iaau vyacTiiie
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MepeayloTh OXUPiHHIO, HiXXK HaBnaku [8]. Kpim toro, me-
NUKAMEHTO3He JIiKyBaHHSI a)eKTHUBHUX PO3JIa/liB TAKOX
MOXe CIIpUInHUTH 30inbieHHs IMT [22], mo moTeH1iiHO
3natHe nmocwnTu I[P i HeBOIaraHHM UK apeKTUBHOI Ta
MeTaboiuyHOI nuchyHKILii [23].

TpuBasa nernpecist Ta HeraTUBHI €MOL1ii TTOB’s13aHi 3 aK-
tuBatliero ['TAO, cumnaToaapeHaaoBoi cUCTeMU i TTpo3a-
HaJbHUX UUTOKIHIB. [TopyeHHs peryisiii B X CUcTeMax
Moxxe iHayKyBatu [P i cipusiTy MiABUILIEHHIO PU3UKY PO3-
Butky LI/l 2-ro Tumy. 3o0kpeMa, ai€Ta 3 BUCOKMM BMiCTOM
SKUPIB LIJISIXOM TOPYILIEHHST CUTHAJIbHUX JIAHIIIOTIB i HElipo-
MeIiaTOPHUX CUCTEeM Y TTpedpOHTaIbHil KOpi, ITOB’s13aHiii 3
MOTHUBALII€I0, NETIPECIEI0 | TPUBOTO10, 3AaTHA ITPOBOKYBATH
IP i po3Butok LI/ 2-ro tumy [24]. IP Takox Kopeloe 3
BTPATOIO MOTUBALLi1 Ta MiABUILEHUM alleTUTOM, 1110, SIK BBa-
2KalOTh, OMIOCEPEAKOBAHO BiIMiIHHOCTSIMU B IepeAHil mosic-
Hili Kopi, siKa crpusie K aenpecii, Tak i IP [25]. [ToBimom-
JISIETBCS, 110 KOPTU30J1, KiHLeBuii mponykT [ TAO, onHiel 3
OCHOBHMX CHUCTEM pearyBaHHSI Ha CTpecC, MPsSIMO KOPEJTIOE
3i 30inbIIeHHSIM oka3HukiB IMT i mocuiieHo0 MpoayK-
Li€l0 Mpo3anajbHUX TOPMOHIB i LIMTOKIHIB (aAUITOKiHIB)
[17]. Bigomo, 110 mposanaibHi LMTOKIHU, 30Kpema [JI-6 i
CPBb, now’s3aHi sik 3 IP, Tak i 3 L1 2-ro Tumy. 3MiHu ctaHy
po3anajbHOI CUTHAJi3allii MOXYTb OyTU MIATPYHTSIM 1Ie-
Mpecii pu 0XXUPiHHI i TUchYHKIIOHATLHOMY METa00Ti3Mi.
X3HI, 1110 BUHMKA€E BHACIIiIOK 30iIbIIEHHS XXMPOBOI Macu
i MetabosiyHO1 AUChYHKILii, CXOXe, OB s13aHe 3 JeTpe-
CUBHUMHU po3zianaMu. 30KpeMa, MpoJeMOHCTPOBAHO, 1110
OXUPIiHHS TIPU3BOAUTH /10 MiIBUIIIEHHS IIAHCIB PO3BUTKY
NEMPECUBHUX PO3JIAIiB, TSKKOCTI JEMpecil Ta MOoripiuIeHHs
diziosiorivHoro 1mepediry cHy He3aJleXHO Bill TeHeTUYHOI
CXMJIBHOCTI 10 MeTaboJ1iyHOl TUCYHKILT (reHeTUYHi Ba-
piaHTU OXUPIHHS 3i CIPUSATIMBUMU a00 HECTIPUSITIMBUMU
METa0OTIYHUMU TTPOQUIIMH XOJIECTEPUHY JITIOTIPOTEiHIB
BMCOKOI LIIIBHOCTI, TPUIiLIepuIiB i pusuky LI/ 2-ro Tumny)
[26, 27].

Komop6innicts [ITCP i3 MC, IITI i LI 2-ro tumy
MoOXe OyTH HACJIiAKOM BILIMBY HU3KU (haKTOPiB, TAKUX SIK
MOPYIIEHHS alleTUTY, 3HUXEHHS (Pi3nuHOI aKTUBHOCTI,
NajiHHs, BXMBaHHS aJIKOTOJIIO, HE3I0POBE XapuyBaHHS,
a TaKOX coliaJdbHO-IeMOorpadivyHuX YNHHUKIB PU3UKY
toio [28]. IHIMMIT moCTyIbOBaHUIT MEXaHi3M IOJIITaE B
Tomy, 1o IITCP, MC, IITTI i LI/I 2-ro Tumy HepO3pUBHO
MoB’s13aHi MixX c00010, OKpiM BHUIlE3a3HAYEHOTO, Yepe3
cminbHi 3amanbHi mpouecH. ITigBumienuit pisern 1J1-6 i
®HIT-0 nepenye 1P, mo Moxe 6yTu mMoB’s13aHO 3i CTpe-
COBMMMU TIOAIsIMU B aHaMHe3i. JlocigKeHHSI TeHOMHUX
acolmianiii BUSBUJIO, 110 ITOIIMPEHI TeHETUIHI BapiaHTHI
IMT i CPb nepeTnHatoThcs 3 BapiaHTaMM I'eHiB, TTOB’sI-
3aHUMMU 3 fernpecieto [29]. KpiM Toro, mo3goBxHeE Ko-
TOPTHE JOCTIIKeHHST BUSIBUIJIO, 11O MiABUIIEHUI piBEHb
1JI-6 y IMTUHCTBI OB’ I3aHUI 3 MAaOYTHIMU JETTPECUB-
HUMHU CUMIITOMaMHU ¥ AiarHO30M JeIpecii y Bimi 18 pokiB
[30]. Benukuii MeTaaHali3 JOMOBHMB 1Ii JaHi, Y HbOMY
LIMTOKIHU, BKJIIOYHO 3 IJI-6, OysiM Big3HAUYeHI SIK 4acTUHA
MOTeHIIiHHOTO TPOdiNto XeMOKiHiB/IIMTOKIHIB, OB’ sI3a-
Hux 3 aenpeciero [31]. BucHoBok mpo te, mo X3HI ne-
penye MC, IITI i LI 2-ro tumy i [ITCP, Mmoxe cBimuntn
PO CIUIbHUN OiOJOTIYHUM HUISIX, SIKUM MOYMHAETHCA i3
CUCTEMHOI 3amajabHOI peakiiii [32].

ANCOMHIi

BaxxnuBictbh 3a06e3neueHHs (i3ioIoOTiYHOTO CHY 3Y-
MOBJIIOETHCSI HEOOXiMHICTIO 30epekKeHHS i MiATpUMaH-
HSI KOTHITUBHUX (QYHKIiHT MO3KY, YCYHEHHS TTOpYIIEeHb
Ha KJITUHHOMY i TKAHMHHOMY PiBHSIX, CUHANTUYHOIL
TUIACTUYHOCTI Yepe3 Mpollec, BiIoMUi SIK pruning, i ae-
TOKCHKAlii BiTbHUX paaukaiB. OTxe, MOPYLUIEHHS CHY,
parToBe MPOOYIKeHHS Bil HIYHUX XKaXiThb, CKOPOYSHHSI
TPUBAJIOCTI MOBHOLIHHOTO, (i3i0J0TiYHOrO CHY BHa-
CIIiIOK iHCOMHIi MOXe CIPUATA PO3BUTKY HU3KM IaTO-
(dizionoriunux npouecis [6]. AucbanaHc NpoieciB cHY
€ 3HauymuM dakrtopoMm pusuky MC, LI/ 2-ro tuny 3i
CTyINEHEeM BIUIMBY, MOMIOHUM 10 TPaAULiHHUX YUHHUKIB.
3okpeMa, TPYAHOILI i3 3aCUHAHHSM 30iJbIIYIOTh PU3UK
L1 2-ro Tumy Ha 55 %, a 3 mopyliieHHsIMU (a3 CHy — Ha
74 % [33].

JIMcOMHis € OfHi€I0 3 XapaKTepHUX KIiHIYHUX OCO-
onauBocreit [ITCP. Ha choronHi BBaXXaeThbCs, 110 MOCT-
TpaBMaTUYHI MOPYILIEHHS LIMPKATHOTO PUTMY CHY — 1€
s1po, a He BTopuHHa ocoonuBicts [ITCP, BoHu omno-
CepeaKOBYIOTh HEMPOOiOJOTiuHI KOPEJsTH pO3JaliB
yHaciigok aucbamnancy romeocrtasy [34]. IITCP xapak-
TEePU3YETHCS 3HAYHOIO KUJIBKICTIO CUMIITOMIB i KOMOp-
0i/THOI MATOJIOTI1, 1110 TAaKOX ITOB’SI3aHi 3 HEJJOCUMTaHHSIM
i MUpKagHUMHU po3iamaMu. Lle cBigumTh, 10 TMCOMHIL
MOXYTb OyTH 3arajJbHUM HelpoOioJOTiYHUM MiCTKOM
mix IITCP i Hu3ko10 3axBopioBaHb. Bimomo, 1o mup-
KaIHUIA pUTM — 1ie 610710TiYHUI BHYTPIilIHI TOAMHHUK,
SIKUI KOHTPOJIIO€ (hi3i070TriYHy aKTUBHICTb, BKIIOYHO 3
MeTaboizMoM ritoko3u [35]. LlupkaaHi UMKIN MOXYTh
MOPYIIYBAaTUCS Yepe3 HeperyasspHuil rpagdik cHy adbo mo-
3MiHHY pOOOTY TOIIIO, 1110 MOXEe CIIPUUMHUTHU ArcOaiaHC
MeTaboJ1i3My TJII0KO3U, npu3BecT 1o 1P i minBuiieHHs
pu3uky po3Butky LJI 2-ro Tuny [36, 37]. Bruius cHy Ha
YYTJIUBICTb A0 iHCYJiHY € OHUM 3 OCHOBHUX (haKTOPiB,
1110 MOB’SI3yI0Th foro 3 oxupinuam, I1TI, MC i LI/ 2-ro
tuny [38]. 3o0kpeMa, 3HUKEHHST YyTJIMBOCTI 10 iHCYJIiHY
MOXe OYyTH HacJiIKOM HeQOCUIIaHHS, 0COOJIMBO XPOHiU-
Horo [39]. 3rigHo 3 nmocnimxkenHsm Y. Hashimoto et al.
(2020), urpKagHUIA LUK 3HUXKYE TUMHAMIUHY i CTATUYHY
dyukuito B-xirituH. | HaBMakK, TUPKaIHI PO30iKHOCTI
BILJIMBAIOTh HA TOJEPAHTHICTh 10 IJIFOKO3H, 110 B TIEpIIy
Yyepry COPpUIMHEHO 3HUKEHHSIM YYTJIMBOCTI 10 iHCYIIiHY
[38]. HemocunaHnHs TaKoX CITpUsiE 30iJbIIEHHIO TTPO-
NYKIIii KOPTHU30J1y, 1110 Moxe BUKaukaTu 1P i migBumutu
piBeHb TJII0KO3U B KpoBi [40].

XpoHOAECTPYKIIisl, TPMBOTA i Aempecisi, a TAKOX pO3-
JIaIy XapuyBaHHS € 9acTuHoIo nmatoreHe3y 1P, MC i LI/
2-ro tuny [37]. dediuuT cHy B MOEAHAHHI 31 3MiHOIO
LIUPKATHUX PUTMiB B3aEMHO ITOB’SI3aHUM 31 3HMKEHHSIM
IIBUAKOCTI OOMiHY PEYOBUH Y CIIOKOI i 30i1bIIIEHHAM
BMiCTy MOCTIIpaHaiaabHOI I1oko3u. KpiM Toro, mopy-
IIEHHS SIKOCTiI CHY HETaTMBHO BIUIMBA€ HA LIUMPKAJTHUN
pUT™M MeTaboriuHuX MmoaudikaTopis [41]. 30kpema, piBeHb
JICITUHY 3HWKYETHCS, a €KCIIPECis IpelliHy 301/IbIITYEThCS,
110, Y CBOIO YEPTY, CIIPUSIE BiTUYTTIO FOJOIY TTOMPU MEHIITY
MoTpeOy B €Heprii M1 BiAMOUYMHKY. Baxk11Bo Big3HauMTH,
IO TSKKICTh TOPYIIEHHS! IMPKAaJIHOTO PUTMY CHY (Ha-
MPUKJaJA, COollialbHU jef lag) MOB’3aHA 3 OKUPIHHAM i
MC, a 1enTUHOPE3UCTeHTHICTh Billirpae BaXJIMBY POJb y
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PO3BUTKY LIX CTaHiB [42]. ¥V pe3ynbTaTi J1eCUMHXpOHI3aIii
0i0JIOTIYHUX PUTMIB 3MEHIIYETHCS CEKPELLisl MEJIATOHIHY,
SIKMI Oepe yJacTb y maTtoreHe3si oxxupinas i L1 2-ro tumy
[43]. He MeHIII BaXXJIMBO, 1110 BXXMBAHHS aHTUAEIIPECAHTIB
yacTo noB’s3aHe 3i 30iabieHHsIM IMT [44] i puzukom LIJT
2-ro tumy [8].

CuHapoM OOCTPYKTMBHOTO aIlHOE€ yBi CHi MoOXe
cynpoBoaxyBatuch IITI [45]. AMepukaHCchKa akame-
Mmig meaguuunau cHy (The American Academy of Sleep
Medicine) Bu3Haya€e CUHAPOM OOCTPYKTUBHOI'O allHOE
YBi CHi $IK «ITOBTOPIOBaHi €1i301u MoBHOI ab0 4acTKO-
BOi OOCTPYKIIii BEpXHiX IUXaJbHUX IUISXiB Mil 4ac CHY»
[46]. 1Li moBHi a60 YaCTKOBi OOCTPYKIIii CIPUINHSIIOTh
KOPOTKi MPOOYIKEHHS i 3HUXKEHHSI HACUYEHHST KPOBi
kucHeM. [lopylieHHST AMXaHHST CYTIPOBO/IKYETHCS Yac-
TUMU TMPOOYIKEHHIMU, 11O MOXKe MPU3BECTU A0 BTpaTH
CHY i pPO3BUTKY CXMJIBHOCTI 10 MeTa0OJiUYHUX MOPYLIeHb
[47]. dekomrieHcallisi CHHIPOMY OOCTPYKTUBHOTO alTHOE
yBi CHi TaKOX MOB’s13aHa 3 HU3K0I0 HEraTUBHMX HACJIil-
KiB, 30KpeMa CUHJIPOMOM XPOHIYHOI BTOMU, 3HUXEHHSIM
saKocTi kutts, Al, LIJl, XxpoHIiYHUM KOpPOHApHUM CUH-
IPOMOM, iHCYIbTOM, PiOpMIIALIEIO epencepab, 3acTili-
HOIO CEpLEBOI0 HEJAOCTATHICTIO i MiABUILIEHHSIM PU3UKY
cMmepTi [48].

TMoBinomisieTbes, o oxupinus 3 IMT nonan 30 kr/m?
(39,1 %), AT (33,9 %), L1 (20,8 %), nenpecis (4,3 %),
o6ponxianbHa act™ma (17,3 %), XpoHiuHi OOCTPYKTUB-
Hi 3aXBOpIOBaHHS JiereHb (6,6 %) i nuciinmonporeiHeMii
(2,7 %) — ue cranu, AKi Haifyacriire OB’ sI3aHi 3i CHOM
MEHIIIEe 3a CiM ToauH Ha 100y [49]. [HIIe mociakeHHs
noxasajo, 110 YacTOTa BUHUKHEHHS He3ad0BiJIbHOI KO-
CTi CHY cTaHOBUTD 55,4 % (95% nosipunii inTepsan ([1I):
49,7—-60,8), 1110 KOPEJIIOE 3 TAKUMHU COLIiaIbHO-IeMOrpa-
GiYHMMY YMHHUKAMH, K BiK, CTaTh, mamiHasg, LI 2-ro
TUIy ab0 iHII CYMyTHI 3aXBOPIOBAHHS, a TAKOX HASIBHICTb
ncuxiaTpuyHuX cuMIrTomis [50].

ETiofioriyHi YMHHUKM 3aXBOPIOBaHb, 1110 BUHUKAIOTh
YHACJIiIOK XPOHOIECTPYKIIil, BKIIOYAIOTh TAKOXK 30i/IbIIIEH-
Hs CMHTE3Yy CUPOBAaTKOBOTO aMinoimy A. 3o0kpeMa, ooMe-
JKEeHHSI MpoTiarom 15 nHiB a0o 1mo30aBjleHHs] CHY TBapyUH
MIPOTSTOM 72 TOOUH CYIIPOBOIKYETHCS 30UTBIICHHSIM BMICTY
CUPOBATKOBOIO aMiioiny A, a TAaKOX MeTabO0IiYHOI0 eHI0-
TokceMmiero [40]. LLi pe3ynbraTy cBimyaTh, 110 IiABUILIEHUI
piBeHb CUPOBATKOBOTO aMioimy A, iMOBIpHO, € KOMITOHEH-
TOM T1aTo(i3i0M0TiUHMX 3MiH, 110 TTOB’SI3YI0Th iHCOMHIIO
3 HU3KOIO 3aXBOproBaHb, 30kpema 3 MC i LIl 2-ro tumy
[36, 37].

MNTCP i AMUCOMHIT

JmcoMHil € XapaKTepHOIO MCUXiaTPUYHOIO 03HAKOIO
IITCP/cumnromiB I[ITC i 3naTHi cripusTé pO3BUTKY Jie-
3aJalTUBHOTO CTPECYy i eMOLiHUX peaklliii, sKi BBa-
KAThCSl MOIM(pIKOBAHUMU YMHHUKAMU PU3KUKY B Ma-
uientiB i3 IITCP [51]. ¥V mopaeii i3 [ITCP 3a nonoMoroio
nojicomHorpadii Oyau BUSIBIeHI IUCOMHII [52], omHak
pe3yJIbTaTu iHIIMX BUMTPOOYBaHb CBiIYaTh PO PO306iKHO-
CTi MiXX cy0’€KTMBHUMU ¥ 00’ €KTUBHUMMU IMOKA3HUKAMU
cHy [53].

IHCOMHIsI € omHUM 3 HallYacTilIMX MOPYIIEHb CHY, 110
cnocrepiratotbes pu [TTCP [54]. Tlonpu 3HaYHY Kijlb-

KiCTh JOKa3iB, 110 JEMOHCTPYIOTh 3B’ 130K MiX 0€3COHHIM
i [1TCP, criocTepiraerbcs 3Ha4YHa HEOAHOPIIHICTh Y Be-
JIMYMHI KOpeJrsiii MixK uumMu ctaHamu (Big 0,12 mo 0,84)
[55]. IcHye moniOHa HeBiAMOBIAHICTh Y MOBiTOMJICHHSIX
npo vactoty iHcoMHii mpu ITTCP (Big 3 mo 100 %) [7].
OTtxe, B3aeM03B’5130K Mix 0e3coHHsM i [ITCP/cumnTo-
mamu I1TC, a TakoX yacToTa CUMITOMIB iHCOMHII B TTaili-
eHTiB i3 [ITCP/cumnromamu [1TC neMOHCTPYIOTh 3HAYHY
BapiaTUBHICTb [7].

Onnak npoaeMoHcTpoBaHo, 1o [ITCP acouitoers-
¢Sl 31 CKOPOUEHHSIM TPUBAJIOCTI CHY (Ha OCHOBI 3amuciB
LIOJICHHUKA CHY, ajie He akTurpadii) Ta MeTaboJiuHUMU
PU3MKAMM, BKJIIOUHO 3 IMiIBUILEHHSIM PiBHS TPUTJIiLIEpU-
niB (p = 0,03), 3aransHoro xonectepuny (p < 0,001), xo-
JIECTepUHY JIIMOMPOTEIHIB HM3bKOI 1iabHOCTI (p = 0,006),
XOJIECTEPUHY JIIMOMPOTEIHIB Ay>kKe€ HU3bKOI IIiIbHOCTI
(p = 0,002) i criBBiZHOIIIEHHSIM 3arajJbHOTO XOJIECTE-
PUHY/XOJECTEpUHY JIIMTONIPOTEiHIB BUCOKOT IIIJILHOCTI
(p = 0,024). Kpim Toro, TpuBajicTh CHY Oyjia MOB’si3aHa
3 MmeTtabosiyHumMu pusukamu ripu [1TCP (3Hauyiicts Ko-
pensuiii mepedysana B Mexax Bin r = —0,20 no r = —0,40)
[56]. TIpoBeneHO peTPOCHEKTUBHUI aHali3 JOCTiIXKEHb
YacTOTU i OCOOJIMBOCTEI KOPESLiMHNX B3aEMO3B’I3KiB
Mix iHcoMmHiew i [ITCP/cumnromamu IITC. BusiBie-
HO, 110 TotupeHicTh iHcoMmHiT ipu [TTCP/cumnTomax
IITC cranosuna 63 % (95% A1: 45—78 %) i 3anexana Bin
MPUYUHYU TPaBMH, a TAKOX KOpeJtoBaja 3 MOKa3HUKa-
mu mikaiu ouinku [TTCP/cumntomis ITTC. Kpim Toro,
BCTaHOBJICHO KOPEJAIII0 CepeIHbOTO PiBHSI 3HAUYIIOCTI
(cykymHuit po3mip edexry: 0,52; 95% 1: 0,47—-0,57) 3 mo-
MipHUM BIiBoM naHaemii COVID-19 i BificbkoBoi cliyK-
6u sk mpuuuH [ITCP [7]. Pesynbrat BUnpoOyBaHHS 3
TOCIiIKEHHST 0COOJIMBOCTEM 3B’ S13KiB MixX po3jiafaMu CHY,
TITCP i genpecieto y Benukiii koropti 67 905 cTyaeHTIB,
aki nepexuau nangeMito COVID-19, npoaeMoHcTpyBa-
JIM, 110 TMCOMHII IPOTHO3YIOTh PO3BUTOK i IEPCUCTEHIIIIO
[ITCP [57].

JloGpe Bimomo, 1110 AMCOMHIsSI — IOBeIiHKa, SIKy MOXXHa
MoaudiKyBaTH, BOHA TICHO TOB’s3aHa 3 MiABUIIIEHUM PU-
3MKOM BUHMKHEHHS MPOOGJIeM i3 ICUXiYHUM 310pOB’sIM. Y
TOM 3Xe 9ac HeOCTaTHS KiIbKiCTh JOCIIIKEHDb 3 BUBYCHHSI
BIUIMBY MOpyllleHb cHY Ha po3BuToK IITCP i genpecii.
B ogHOMYy mociimkeHHi BUBYAIM OCOOJIMBOCTI iHCOMHIL
i 3HAYHOI COHJIMBOCTI BITPOAOBX JAHS B 102 XepTB m0-
POXHBO-TPAHCIIOPTHUX MPUTOJ i AIMIIIM BUCHOBKY, 1110
NIMCOMHIisl 3HAYHOIO Mipoto MporHo3ye po3Butok [TTCP
yepe3 12 MicsuiB micias TpaBmu [57]. OnHak B iHIIOMY
BUIIpOOYBaHHI, IIPOBeAeHOMY cepel 453 roaaaHachbKuxX
BiliCbKOBOCTY>KOOBIIiB, BCTAHOBJIEHUH 3B’ SI30K JIMIIIE MixXK
HIYHUMMU KaXiTTSIMU Mepel TOYaTKOM BOEHHUX OIepallii
i migBuieHnM pusrkoM nosisu cuMmnTomiB ITTCP uepes 6
MicsiLiB micis ix 3aBepiueHHs [3]. | HaBiTh Oinble, OMHO-
piuHe MPOCMEKTUBHE AOCHiIKeHHs cepen 1573 mimmit-
KiB, SIKi TIEPEXUIN 3eMJIETPYC, ITOKa3aao, 10 JMCOMHIl
3MaTHI MPOTrHO3yBaTH po3BUTOK i nmepcucrtenmito [ITCP i
nernpecii [58]. PesyabraTu 1iux gocCiimkeHb BKa3ylOTh Ha
HETOCJiJOBHUI TUMYACOBUM 3B 30K MiX JUCOMHISIMU i
nogaisiiuM po3sutkom [TTCP i nenpecii, 1o MoxHa mo-
SICHUTHU BiIMiHHOCTSIMU y BUOIPILi Ta «IKOCTi» MEePEKUTUX
TpaBMaTUYHUX TTOMIilA.
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EninemionoriyHi nani cBimyaTh npo 38’5130k Mix MC
i TpuBaiictio cHy [59]. HemoctatHs TpuBaiicTh i HU3bKa
SIKICTb CHY MOB’si3aHi 3i 30i7bIIIEHHSIM YacTOTU W MpPO-
rpecyBanHsaM MC, LIJI 2-ro tuny, ACC3, iHcynbty [43,
59]. 3okpema, pe3yabTaTi MeTaaHa i3y BUSBUJIN 3HAUYHUIA
MepexpecHuii 3B 430K MiX 3aHAATO KOPOTKOIO TpUBai-
ctio cHY (< S rom) i MC [43]. AHAIOTIYHO IIPOCIIEKTUBHE
KOTOPTHE JTOCIKEHHST TPOJIEMOHCTPYBAJIO HE3aIeXKHU M
3B’S130K MiX 3aHaJATO KOPOTKOIO TPUBAJIICTIO CHY i IiABU-
meHuM pru3nkoM MC TTpOTITOM CepeTHbOTO 2,6-piyHOTO
crniocrepexxeHHs [60]. BimoMo, 1110 gKicTh i KibKiCTh CHY
3MIiHIOIOTBCS 3 BiKOM 4epe3 3MiHM MakKpo- i MiKpoapxi-
TEKTYpH CHY, a BiK 00epHEHO MPOMOPIIiiiHO MOB’I3aHUI 3
skicTio cHy [61]. MC 6e3nocepeqHbo OB’ I3aHUI 3 BIKOM,
ocKinbku noiupeHictb MC 36inbIIyeThes 3 Bikom [62].
OnHak pe3yabTaTd edideMioJOriYHUX JOCiIKEeHb 11010
BILIMBY OCOOJIMBOCTEN CHY Ha po3BUTOK MC 10cuTh Ccy-
MepeYsInBi.

3okpeMa, MPOBOAUIOCH TOCTIIXKEHHS 1100 BUBYEH-
H$I BIUTMBY BiKy Ha oco6auBocTi cHy i MC y 4660 oci6.
OtpuMaHi gaHi ImoKa3aay 3HaYHUI 3B’ 130K MiXK HU3bKOIO
sIKicTIO cHY (cyma OaiiB [TiTcOyp3bKoro onuryBajibHUKA
ingexcy sgkocti cHy (The Pittsburgh Sleep Quality Index,
PSQI) > 5), meHtroro TpuBamictio cHy (< 6 ron) i MC
JIMIIE y BiKOBIi# rpymi > 40 pokiB (Imiciist monpaBKy Ha BiK,
cTaTyc MajliHHSI, BXXWBaHHS aJIKOTOJIIO, CTaTh i (pi3MuHy aK-
TUBHICTh). He3anexxHo Bij Biky 3araibHi mokasHuku PSQI
Ta TPUBAJICTh CHY OyJIM 3HAYyIle MOB’sI3aHi 3 a0moMi-
HaJIbHUM OXUPIHHAM (40JI0BiKU > 90 cM, XiHKHU > 85 cM B
OKpYXHOCTi Tauii) Ta oxxupiHaaM (IMT > 30 kr/m?). OTxe,
MOBHOILIHHUI COH Yy 1OPOCIUX BikOoM > 40 pokiB MOXe
BilirpaBaTU BUpilllaJbHY poJib y 3an00iraHHi PO3BUTKY
MC [62]. BucHoBku 11 nmepexpecHUX i TphOX KOTOPTHUX
JOCJIIXKeHb CBiIYaTh, 110 K 3aHAITO KOPOTKUIA, TaK i 3a-
HaAATO JOBIUI COH € CTaHAMM, SIKi MiABUIIYIOTh pu3nkK MC
[56]. Inmmit metaaHami3 10 mepexpecHUX i JBOX KOTOPTHUX
BUIPOOYBaHb I10Ka3aB, 1110 3aHAATO KOPOTKA TPUBAJiCTh
CHY, Ha BiIMiHY Bill 3aHA/TO JOBIOi, OB’ s13aHa 3 PO3BUT-
koM MC [58]. PesynbraTu meraaHanisy 18 nmepexpecHuUx
TMOCTIIKEHb BUSIBUJIU 3aJIEXKHICTD «/103a — BiMOBIIb» MixX
3aHaATO KOPOTKOIO TpuBajicTio cHy i MC. OngHak 1ie He
OiATBEPIXYE TilloTe3y, 110 3aHAATO TPUBAIUIL COH IIOB’SI-
3aHuii 3 MC [59]. [lincymoByto4Yun pe3yabTaTH 1IUX MeTa-
aHasi3iB, MOXHAa IiATHU BUCHOBKY, 1110 HAATO KOPOTKUM
COH aCOIIIIOETHCS 3 MiIBUILIEHUM PU3UKOM po3BUTKY MC,
ajie 0COOJIMBOCTI 3B’SI3KiB MixXK TPUBAJIMM CHOM i pU3MKOM
po3ButkKy MC yce 111e ToTpeOyoTh IpOBEIeHHS MOmaTb-
WX AOCTiIKEHb.

CucteMaTUYHUI OTJISAA i MeTaaHali3 13 KOropTHUX
BurrpooyBanb y 300 202 mamieHTiB IIpOAeMOHCTPYBAB,
1110 3aHAATO KOPOTKHUI i 3aHAATO JOBIUIl COH 3HaAUyllle
miaBuIIyoTh pu3uk MC Ha 15 % (cymapHUiT BiTHOCHUIA
pusuk (RR) =1,15;95% A1: 1,09—1,22; p<0,001)i 19 %
(RR =1,19; 95% AI: 1,05—1,35; p < 0,001). Kpim Toro,
MiX TpuBajicTio cHy i pusukomM MC BusiBnieHo U-nomi6-
Hilt 3B’s130K. 3aHAATO KOPOTKM i 3aHAATO HOBTUIL COH
30ibIIYBadn PU3UK oXUpiHHA Ha 14 % (RR = 1,14;
95% O1: 1,07—1,22; p < 0,001) i 15 % (RR = 1,15; 95%
Al: 1,00—1,30; p = 0,04), a AT — Ha 16 % (RR = 1,16;

95% A1: 1,02—1,31; p=10,03)i 13 % (RR =1,13; 95%
MI: 1,04—1,24; p = 0,01) BinnmoBigHO. 3aHaATO KOPOTKMI
COH IOTEHLIIHO MOXKe ITiABUIIUTH PU3UK TillepriikeMii B
kposi Ha 12 % (RR = 1,12; 95% AI: 1,00—1,15; p = 0,05).
OTxe, OTpMMaHi pe3yJabTaTu CBiA4yaTh, 110 SIK 3aHAATO
JOBTa, TaK i 3aHaJATO KOPOTKA TPUBAIICTh CHY MOB’sI3aHi 3
MiABUILEHUM PU3UKOM po3BUTKY MC [63].

I. Iyegha et al. (2019) 3 MeTOIO0 BUBUEHHS 3B’SI3KY MixX
MMCOMHISIMM Ta METa00i3MOM TJIIOKO3M, a TAKOX MOTEH-
LIAHKUX IUISIXiB, 110 OB’ S3yI0Th MopyiueHHs cHy 3 [1TT,
MPOBEJIN TIepeXpecHe MOCTIIKEHHS, Y IKOMY B3SLJIM Y4acTh
155 xiHOK i yosoBikiB BikoM 19—70 pokiB [64]. BcraHoB-
JIeHo, 1o ocoou 3 T1TT Ginblie crpaxkaanu Bif AMCOMHII,
HiX y Tpymi o0cTexXXeHUX 3 (i3ioNoriYyHUM piBHEM TIIOKO3U
(62146 %). [TapameTpu TIepOPaAILHOTO TITIOKO30TOIePAHT-
HOTO TeCTy KOpEIIoBaIu 3 MokasHuKaMu cymu 6aiiB PSQI,
OJIHAaK 1i acolliallii He 30epiraau cTaTUCTUYHOI 3HAYYIOCTI
ITicJIs1 oTnpaBKy Ha ctath, Bik Ta IMT. IIponemoHcTpo-
BaHO, 1110 piBeHb CPb 0yB Bumum B nauieHris 3 I1TT i
criocTepirajgacs MO3UTUBHA KOPEJISLLisl MixX TOPYIIEHHSI-
MU cHy i BMicToM CPB (koediuieHT kopesiii (r) = 0,30;
p = 0,04)). 3a pe3yabraTaMu perpeciiHOro aHaji3y BCTa-
HOBJIEHO, 1110 AMCOMHIi MPOTHO3YIOTh 3MiHW KOHLIEHTpALILil
CPBb, i 11i ocobnuBoCTI 30epiraarch HaBiTh MiCIs ITOMPaBKU
Ha BiIITOBimHI KoBapiatu (koedimieHT perpecii (f) = 0,20;
p = 0,04)). Orxxe, mixx I1TT i mopyleHHSIMU CHY iCHY€E
MIPSIMUIA B3a€EMO3B’S130K. IMOBipHO, 1110 IMTiIBUILIEHHS PiBHS
CPII € moTeHUitHMM MeXaHi3MOM, IO JIEXKUTh B OCHOBI
3B’sa3Ky Mix I1TT i naucomuiero [64].

[Ipowecu, 110 JiexKaTh B OCHOBI B3a€MO3B’SI3KiB MixX
cHoM i MC, MOXYTb BiIpi3HATUCS IJIsI KOPOTKOYACHO-
ro (I€HHOTrOo) i JoBroTpuBagoro cHy. Kinbka roreHiiii-
HUX NaTo¢i3ioJOoTiYHUX MeXaHi3MiB 31aTHi BIJIMBATU Ha
3B 30K MiX 3aHaATO KOPOTKOIO TpuBaiicTio cHy Ta MC.
[opMoHa/IbHI 3MiHM 3aTHi YaCTKOBO MOSICHUTU PO3BUTOK
MC, cnpyuYMHEHOTO 3aHAATO KOPOTKUM CHOM. 30Kpe-
Ma, 3aHaJTO KOPOTKMUI COH CIPUSIE 3MEHIIIEHHIO BMiCTY
JIETITUHY i 30UIbIIIEHHIO PiBHS I'PEIiHy; CTUMYJISLIL BUPO-
OJICHHSI KOPTU30Jly BHOUI, 1110 MOXe BUKIMKatu [P, po3-
Butok MC, rinepriikemii Ta AT [65]. TTinBuilieHni piBeHb
KaTexoJIaMiHiB MPU3BOAUTH 10 MOCUJIEHHS aKTUBHOCTI
cuMmnatuyHoi HepBoBoi cucteMu (CHC), nuchyHkirii
eHIOTEeJIIOUUTIB, MopylleHHs Bazoauiaatauii i AT [66].
dparmeHTallis CHY i TepepuBYACTA TIITOKCisST MOXKYTh ITiJI-
BuiyBaTtu 30ymiuBictb CHC, 1110 cynpOBOMIXYETHCS Me-
TabOTIYHUMU TOpYIIeHHIMU [67]. 3aHAATO KOPOTKMIT COH
3HMKYE YYTJIUBICTb M0 iHCY/IiHY B aIUMOLIMTaX i BIJIMBA€E
Ha dochopuioBaHHS cepuHy/TpeoHiHKiHa3u (Akt/mpore-
iHKiHa3u B), 1110 30iliICHIOETHCS B iHCYJIIHOBOMY CUTHaJIb-
HoMmy 1uIsgxy [68]. Hapeluri, 3aHanTo BeJauKa TpUBaJliCTh
CHY TOB’si3aHa 3 KiJIbkoMa (pakTopamMu pU3UKY 3aXBOPIO-
BaHoCTi Ha MC, TakMMM SIK JeIpecis Ta HU3bKa (hizuuHa
akTUBHICTb [63]. KpiM TOTrO, COH cIpusie 3a6e3MeUeHHIO
iMYHOJIOTiYHOTO TOMEOCTa3y, BIUIMBAIOYM Ha pi3HOMaHIT-
Hi MeIiaTopu 3amajJieHHs, 30KpeMa UTOKiHu. TpuBama
NMCOMHIs 31aTHa Tpu3BecTy 10 po3BuTtkKy X3HI i, oTxe,
npuenranus IP [69, 70]. [IpoaeMOHCTPOBAHO, 110 3aHA/I-
TO KOPOTKa TPUBAJIICTh CHY MOEIHYETHCS 3 IMiABUILIEHUM
3amajJbHUM HaBaHTaXeHHSM (TooTo piBHsmu CPB, 1J1-6,
®HII-a ta iHTepdepony y) [70].
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NTCP, MeTa60AIYHN CUHAPOM
i ANCOMHiIT

IlupkagHa cuctema 0i0J0TiYHOrO FOAMHHUKA JIIOAVMHUA
CTBOPIOE i MATPUMYE KIITUHHY i CUCTEMHY PUTMIYHICTh
1IJISIXOM TUMYAaCOBOI OpraHisallii Ta KoopauHallii 6araTbox
iziooriyHMX i TPAHCKPUTILIIHUX TIPOLIECIB B OpraHi3Mmi.
LleHTpanbHa 1MpKaaHa CUCTEMa BKJIIOYAE TAHIIIO3Hi KJTi-
TUHU CITKiBKM, PETHMHO-TIIIOTaJaMiYHUI TPAKT, CyIIpaxi-
a3MaTUYHe SIAPO, BEPXHi BY3JIM IUHHOTO CUMIATUYHOTO
cToBOypa 1 emidi3 [71]. [oaoBHUM eheKTOpOM LEeHTpalb-
HOTO IIMPKATHOTO TONMHHUKA € emii3 i Horo HeiporopMoH
MeJIaTOHiH. ICHYIOTh Baromi 1oKa3u 3B 513Ky Mix TTOPYIIEH-
HSIM LIIMPKAJHOTO TOAMHHUKA i PO3BUTKOM OXUPIiHHS, 30-
Kpema, MOCTYJTIOEThCS, 1110 MEJIaTOHIH Billirpae MeBHY pojib
B €HEPreTMIYHOMY METa0OoJIi3Mi 1 peryIroBaHHI MacH Tijia.
MenaToHiH i fioro npenapaTu BUSBUINCS e(EKTUBHUMU
Y BiTHOBJIEHHI IIUPKATHOTO PUTMY i KOPEKIlii TOPyIlIeHb,
MOB’sI3aHUX 3 OKUPiHHAM. KpiM TOro, BCTaHOBJIEHO MpUYET-
HIiCTb MeJIaTOHiHY 10 XpOHiYHOI iHCOMHIi Ta TMCOMHIii [72].

TMocninosHi peaxuii B [TAO i BereTaTuBHili HEPBO-
Bilf cUcTeMi Ha MOBTOPHI Ta XpOHiIYHi CTPeCH BidirparoTh
3HA4YHY pOJIb Yy BUHUKHEHHI i mporpecyBanHi [ITCP. [1pu
I[ITCP cnoctepiraetbcs 3HMKeHHsS akTuBHOCTI ['TAO i
napacUMIIaTUYHOI HEPBOBOI CUCTEMHU, a TAKOXK ITiIBUIIE-
Ha aktuBHicTh CHC. Lle MOXe Mpu3BecTH 10 3pOCTaHHS
MNPOAYKIIii Mpo3anajlbHUX HUTOKIHIB. [ligBuIlleHa aKTHUB-
HICTh IMYHHOI CUCTEMHU 37]aTHA CIPUUMHUTHU TTOPYIICHHS
CTPYKTYPHU i GYHKIIiI IeIKUX DiISTHOK MO3KY LIISIXOM
3MiH piBHSI MeTa0OJIITiB CEpOTOHIHY, Oe3IocepeaHiX Heli-
POTOKCUYHUX e(PeKTiB IMTOKIHIB, OKCUIAHTHOTO CTPECy
i BHUXKEHHS piBHS cneuMdiuHux HeilporpodiHiB. Kpim
TOTO, Mpo3anajbHi IIUTOKIHU, TTOSIBA SIKUX 3yMOBJIEHA
CTPECOM i BIULIMBOM TpaBMaTUYHUX MOJili, TAKOX 3aIydye-
Hi 0 TOCUJICHHS peTyJIAllil iHmoaaMiH-2,3-1i0KCUTeHa-
3u-2, sika 6epe yyacTb B 00OMiHi TpuntodaHy KiHypeHiHO-
BUM LIUISIXOM. AKTUBAlIis iHI0JIaMiH-2,3-TioKcureHas3mu-2
MOXe MPU3BECTU A0 3HUXKEHHs KOHIEHTpallii cepoTo-
HiHY i moripuieHHs MeTabo1i3My TpuntodaHy, y TOMY
YUCTIi yepes3 NUISIXU, OB’ s13aHi 3 KiHypeHiHOM. OcTaHHI
3ajlyyeHi 1o HelipoTpaHcMmicii N-metun-D-acnaprary i
MOXKJINBOI HelipoTokcuyHOCTi [4]. HeitpoTpodiuni dak-
TOpH, 30KpeMa HelipoTpodiuHuii hakTop MO3KY, (pakTop
POCTY HEpPBIB i eHIOTeIialbHUil (GaKTOP POCTY CYAUH,
€ KJIIOUOBUMMU DPETYISITOpPaMM IIeHTPaJIbHOI HEPBOBOI
CUCTEMM, HEOOXiAHUMU IS MiATPUMKU CUHANTUYHOI
rutacTuYHocTi. Bimomo, 1110 3a 10TTOMOTO0 CMHATITUYHOT
MJIACTUYHOCTI peanidyeThCsl HEMPOMIaCTUYHICTD [73].
V xBopux i3 [ITCP, a TakoxX npu memnpecii cmocTepira-
IOThCSI 3MiHU PiBHIB HelipoTpodiuyHUX (pakTOpiB, XoUua ix
¢dyHKIiOHaJIbHE 3HAYEHHS 3aJIMIIAETHCSI OCTATOYHO HE
Bu3HaueHUM. OmHaK 1iKaBUM € MUTAHHS PO 0COOJIM-
BOCTi B3a€EMO3B’SI3KY MiX HelipoTpodiuHuMu pakTopa-
MU i1 0COOTMBOCTSIMU CHY. 30Kpema, HelpoTpodiuHOMY
dakTOpy MO3KY, IKWIl CTUMYJIIOE i MiATPUMYE PO3BUTOK
HEHPOHiB, MOXEe HaJIeXXaTH LIeHTpaibHA POJIb Y TOMEOCTAa-
3i CHY, 0COOJIMBO TICUXiYHOI aKTUBHOCTI y (a3i moBiib-
Horo cHy [74]. OTxe, HelipoTpodiuHi pakTOpU MOXYTH
cayryBatu mryHToM Mix TTTCP, MC i L1 2-ro Turmy [6].

JAucdyHKIlis BHYTPIIIHHOTO FTOAMHHUKA I MeIaTo-
HiHEpTriYHOI CUCTEeMM 3[JaTHA CHPUSITU 3MiHAM eKCIIpecii

TeHIB i, IK HACIAOK, YNCICHHUM (Qi3MIHUM i IICUXiYHUM
posznanam [75]. OkpiM BILIMBY LIMKITY «CBITJIO — TEMpPSIBa»,
JIOAATKOBI 30BHIIIIHI Ta BHYTPIllIHI YUHHUKY TAKOX MOXKYTb
MPU3BECTH JI0 MOCTYIOBUX MOPYIIEHb a00 TTOBHOTO IECHUH -
XPOHO3Y LIMPKAIHOI CUCTeMU. 30KpeMa, rOCTPUil/XpOHiu-
HUiT Gi3UYHUEI, TICUXOJIOTIYHUI, 3aMajJbHUi i MeTaboJIiv-
HMI1 CTpeC MOXYTb BILJIMBATH Ha CTaH HIUPKATHOT CUCTEMHU
[37]. 3 iHmIoro 60Ky, XpOHiYHE ITOPYLICHHS UPKATHUX
PUTMIB 31aTHE TTOCTYITOBO 3MiHIOBaTH (hyHIAaMEHTaIbHI
BJIACTMBOCTI CUCTEM MO3KY, 110 TOAi0HO A0 XPOHIYHOIO
CTpECy PeTyJIoTh HEHPOEHIOKPUHHY, iIMyHHY i BereTa-
TUBHY cTpec-cucteMu. OTXxe, XpOHOAECTPYKIIisl MOXe ITiT-
BUIIYBaTH YYTJIUBICTb JIIOJEH 10 CTpecy i Bpa3auBICTh 10
po3aiiB, OB’ sI3aHUX 3i cTpecoMm [72].

[IponemoHcTpoBaHo, 110 y XxBopux i3 IITCP cniocTepira-
€ThCS 3HMXKEHa (haza IMIBUAKOTO CHY (MMOBIIbHUX KOJWBAHb,
aktuBHicTb < 1 [11) i minBuieHa ¢a3a moBiIbLHOTO CHY (aK-
tuBHicTh 1—3 [1). MHOXWHHI JiHilHI perpecii mokasanu,
1110 piBeHb MeJIaTOHIHY B PaHKOBIi cedi KOpeIroBaB 3 OiJIbIl
MOoKUM cHoM. OTpuMaHi pe3ybTaTh MiATBEPAXYIOTh
HasBHICTh AeiluTy a3y MBUAKOTO CHY Y IMAalli€HTIB 3
IITCP i cBimuath, 1110 MEJIATOHIH MOXe OyTH IMOTEHLIITHUM
TepareBTUYHUM 3aCO00M /151 Horo ycyHeHHs [76].

OTxe, IMCOMHII i AU3perysdlii UMPKaTHOI CUCTEMU
HaJIEXUTh TPUYMHHO-TIaTODi31010TiYHA POJIb Y PO3BUTKY
IITCP. 3okpema, MOBIZOMIISIETHCS, 1110 3MiHA PiBHS Me-
JIATOHIHY TPOTSATOM TepiiuX 48 o IMicjisi TpaBMaTUYHOI
CTPECOBOI Moii MoB’s13aHa 3 MiIBUILIEHUM PU3UKOM PO3-
Butky [ITCP [77]. Y ubOMYy KOHTEKCTi peryIioBaHHS IIpO-
LIECiB CHY i IUPKAAHUX PUTMIiB 3a JJOITIOMOTI'OI0 €K30T€HHO-
ro IMPKATHOTO BTPYYaHHS (HampuUKIal, BUKOPUCTaAHHS
MeJIaTOHIHEePTiYHUX JIiIKapChbKUX 3aC00iB), iIMOBIpHO, MOXe
BillirpaBaTy LIEHTPaJIbHY POJIb Y MPOodiTaKTHlli i1 TiKyBaHHI
nrcoMHiIN mpu Komopoimaux ITTCP i MC.

BucHoBKM

Yce Ginbiie nokasiB cBimuath npo 38’130k [ITCP i3
nucomHisgmu, IP i MC sk B3aeMOIIOB’s13aHY MEPEXKY, sIKa
MOXe CTaTu HeNMPUMUPEHHOIO i NBOHarpasiieHow. He-
FaTUBHUU BIJIMB i CTPEC CXUJISIIOTH JIOAEH 10 eMOLLiii-
HUX peakliliii, BoMHOYAC MOTipIIyOYX 31aTHICTh 10 CaMO-
KOHTPOJIIO, 1110 TIPU3BOJUTH 10 30iIbIIEHHS CITOKUBAHHS
1Xi i Bce OLIBII MaJIOPYXJIMBOI MOBeAiHKY. Taka moBemiH-
Ka 3 yacoM MOXe MPU3BECTU M0 3HUXKEHHS HYHKIIIOHY-
BaHHSI B pi3HUX cepax XKUTTs, 30epirarouu i, KMOBipHO,
nocuiotoun nernpecito. MC, BkiatouHo 3 [P, mos’sg3anuii
3i 30iJblIEeHHSAM a)eKTUBHUX pO3JIaliB, 11O CBIIUUTH
PO KOHBEPTEHTHICTh e(eKTiB. 30Kpema, IMiABUIIeHUIA
IMT 3Huxye eekTuBHICTb aHTUAeNnpecaHTiB, a [ITCP
MPOTHO3YE HECHPUSTIUBI pe3yJibTaTU HU3KU BTPyYaHb
NIl 3HUKeHHS moka3dHukiB IMT, a TakoxX He3aa0BibHY
MiATPUMKY BTpaTu MacHu Tija.

JucomHii Hanexatb 1o uiaboBux cumntomiB [T1TCP, ski
MPU YCITIIIIHOMY JIIKyBaHHi HE TiTbKW MalOTh IMTOTEHIIiaT IS
3HuxeHHs cumnromatuku [ITCP i moninmeHHs sSiKOCTi
SKUTTS, ajie TAKOX MOXKYTb 3HU3UTH CMEPTHICTh Y XBOPUX 3
I[ITPC i MC. 3HaHHs MexaHi3MiB IM3PEerysiiii HIMPKaTHUX
puTMiB Ta ixHbOI poJii B maroreHesi [ITCP i MC Moxe po3-
IIUPUTU MOXKJIMBOCTI IICUXOXPOHOOI0JOTYHOTO JIiIKYBaHHSI
1 IpoiIaKTUYHMX CTPATETIM.
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An’ioBaHTHaA MeJIaTOHIHEpridYHa Teparlis MOTeHIIiiTHO
3/1aTHA 3a0€3MeYUTH NePCIEKTUBHY CTPATErito JIIKyBaHHS
3 KopucHuMu edexramu npu jgikyBanHi IITCP i komop-
OiHMX 3aXBOoploBaHb, 30kpeMa MC. Lls TeopeTyHa KOH-
LIET1Iis1 3aCIYTOBY€E Ha IoIablile peTeabHe TOCTiIKEeHHS
3a JOMTOMOTOI0 PaHIOMi30BaHUX KJIIHIYHUX BUTIPOOYBaHb,
SIKi TIOBUHHI OLIiIHUTU €(EeKTUBHICTh MEJaTOHIHEPTiUHO-
ro JIiKyBaHHS B IIPOQUIaKTHUIII Ta Tepallii KoMopOigHUX
I[ITCPi MC.

KondurikT inTepeciB. ABTOpH 3as1BJISIIOT PO BiJICYTHICTb
KOHJIIKTY iHTepeciB i BaacHOi1 (piHaHCOBOI 3alliKaBJI€HOCTI
NP MiArOTOBIII I1aHOT CTATTi.

Indopmanis npo dinancyBannsa. CtarTs niarorosjicHa B
pamKax O0romkeTHoro dinancyBanHa MOH Ykpainu 3a mia-
HOM HayKOBO-I0CJiIHOT po6oTH «OCOOIMBOCTI MaTOreHesy,
JiaTHOCTUKM Ta JIIKyBaHHS 3aXBOPIOBaHb CEPLIEBO-CYINH-
HOI, TpaBHO1, EHIIOKPUHHOI Ta AUXaJbHOI CUCTEM B KJTiHiLli
Ta eKCIepUMEHTI» Kadeapu eHIOKpHUHOI0Tii JIbBIBChbKOTO
HalliOHAJIbHOTO MEIMYHOTO yHiBepcuTety iM. lanuna [a-
Juibkoro (HoMep aepxpeectpaiiii 0120U002142).

Buecok aBtopiB. Cepeicnxo B.O. — KOHLEIS i Au3aiiH,
HamucaHHs TeKCTY, penaryBaHHsl; Ceein B.b. — HanucaHHs
TeKCTy, penaryBaHHs; [lanskie B.I. — KOHIIEIIisl, aHai3
Jitepatypu, penaryBaHHs; Cepeienko O.0. — KOHUEMILisT
i AM3aiiH, aHali3 JiTepaTypu, HallMCAaHHSI TEKCTY, peaa-
TYBaHHSI.
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Post-traumatic stress disorder, dyssomnias,
and metabolic syndrome

Abstract. Post-traumatic stress disorder (PTSD) and metabolic
syndrome (MetS) frequently coexist and share neurobiological and
clinical features. In particular, the results of meta-analyses indicate
a higher prevalence of MetS in patients with PTSD compared to
the general population. PTSD is also a recognized risk factor for
MetS. This synchronicity can be partially explained by pathogenetic
pathways present in both conditions. These include genetic factors,
dysfunction of the hypothalamic-pituitary-adrenal axis, chronic
low-grade inflammation, oxidative stress, insulin resistance, and
immune dysregulation. Thus, similar mechanisms are involved in
the clinical worsening of PTSD and the development of adverse
cardiovascular events associated with MetS. Dyssomnias are one
of the characteristic clinical features of PTSD. Today, it is believed
that posttraumatic circadian rhythm disorders are the core and not
a secondary feature of PTSD, which mediate the neurobiological
correlates of disorders due to homeostasis imbalance. At the same
time, dyssomnias, chronodestruction, and depressive disorders are

part of the pathogenesis of insulin resistance, obesity, and MetS.
Thus, treatment of dyssomnias is one of the key tasks in the pre-
vention and treatment of comorbid PTSD and MetS. Regulation of
sleep processes and circadian rhythms through exogenous interven-
tion, especially with melatonergic drugs, is likely to be a key part of
preventing and treating dyssomnias in people who have both PTSD
and MetS. The purpose of this review is to analyze the specifics of
the relationships between PTSD and MetS, PTSD and dyssomnias,
MetS and sleep disorders. We conducted the search in Scopus,
Science Direct (from Elsevier), and PubMed, including Medline
databases. The key words used were “post-traumatic stress disorder,”
“dyssomnias,” “chronodestruction,” and “metabolic syndrome”.
The identification of research findings that were not found during
online searches involved manual searching of the bibliography of
publications.

Keywords: post-traumatic stress disorder; metabolic syndrome;
dyssomnias; chronodestruction; review
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CtpeciHAYKOBAOHI HEBIAKAGAHI CTOHU
B @HAOKPUHOAOTIT

Pe3stome. Orisg nitepatypu npyucesHeHmi BivBy XPOHIHHOro CTPeCy Ha (yHKLiOHyBaHHsI eHROKPUHHOI cucTemu.
HavibinbLu 3Ha4YnMUMK NaTonoridyHUMU cTaHamu, LLO iIHAYKYHOTbCS XPOHIYHUM CTPECOM, € AeKOMIIeHcaLis ByrieBog-
HOro 06MiHy, MOPYLLEHHS PO6OTU LUMTOMOLIOHOI 3a51034, PENPOAYKTUBHOI cCUCTEMU, AEeNPeCcUBHI PO3/1aau, €/1eKTPO-
JITHI MOPYLUEHHS. SHa4vyLiCTb UMX NaTosIOrivi BUBHAYAETbCS BUPAXKEHUM 3HVXKEHHSIM SIKOCTI XXUTTS, BUHUKHEHHSIM
TSDKKUX YCKII8QHEHb, 30i/bLLEHHSIM SIeTaslbHOCTI. PO3BUTOK rinepriikemii rig 4ac roctporo rnepiogy 3axBoproBaHHsI
€ BCTaHOBJIEHVM 3B’93KOM MK CUCTEMOIKO CTPECY Ta FOMEOCTa30M ITIH0KO3U, LLO MiZTBEPIKYETLCS PO3BUTKOM CTPE-
COBOI rineprrikemii Ta nigBULLEHHAM 3aXBOPIOBAaHOCTI. [TIIOKOKOPTUKOIAN MatoTb KOHTPIHCY/ISPHWUY BI/IUB, MPU40MYy
BUPAXEHICTb iX BRMBY Ha BYrfieBOAHWN 0OMIH 3yMOBJIeHa M/IeHOTPOMHICTIO Ail: iHAYKUIE IHCYNIHOPE3NCTEHTHOCTI,
CTUMYIIAILIENO TTIIOKOHEOreHe3y, MNiaBULLEeHHSM BMICTY [TIFOKaroHy B KPOBI BHACIILOK MOPYLUEHHS perynsuyii vioro
cuHTe3y i cekpeuii. EgpekTu cTpecy Ha LMTONORIOHY 3a5103yY BUSHAYAIOTLCS MOro TPUBAIIICTIO, XapaKTepu3yoYnch
axkTuBawjiero rinogi3-TMpeoigHoi cucTemMu B rocTpuvi nepiof i Cyrnpecieto — npu TpUBasioMy i XpOHIHHOMY CTPECI.
O6roBoproeTLCA BHECOK CTPECOBOI CKIa[0BOI | rIIOKOKOPTUKOIAHOI HEAOCTaTHOCTI B PO3BUTOK aBTOIMYHHUX 3axBO-
proBaHb L3 4epes cynpecito KNITMHHOro i MOCUNIEHHST FYMOPasIbHOro iMyHITETY. 3a YMOB MCUXOIIOrHHOro cTpecy
B eMirpaHTiB 3 TPUBOXHO-AENPECUBHM CUHAPOMOM | 6E3COHHAM BiA3Ha4aBCcsi PO3BUTOK rinOTUPeOo3y, npo Lo CBIg-
YUTb BHKEHHS KOHLEHTpaLii TMpEOigHUX rOpMOHIB. SHUXEHHS TUPEOIAHOro CTaTycy y Uux nayieHTiB nos’sa3yoTs
3 TAXKICTIO XPpOHi4YHoro cTpecy. [aHi npoBeaeHnx JOCIAXeHb CBI4aTh, L0 XPOHIYHUV CTPEC MOXe 3HA4YHO 3MIHUTA
TUPEOI[HW CTaTyC JIOANHW, MPU3BOASAYM [0 PO3BUTKY CUHOPOMY 3HVXKEHHS TPUVOATUPOHIHY | MiABULLEHHS NpoayK-
il HeaKTBHOIO peBepCrBHOIO TPUMMOLATUPOHIHY, IHAYKYIOHYM PO3BUTOK rinoTUpeosy. He BUKIIOYEHO, Lo BUpaxeHe
3POCTaHHs CYOKITIHIYHNX GhOPM FinoTUPeOo3y, LU0 BIA3HA4YaETLCSA y 6aratboX KpaiHax CBiTy, € Hac/ligKoM XpOHIYHOro
ctpecy. linotanamo-rinogisapHo-HagHNPKOBa cucTema 3asy4acTbCs y hoOpMyBaHHS CTPECIHAYKOBaHUX peakuivi
npakTU4HO Bigpasy ricss noYatky srnvBy ctpecopa. CTpeciHAyKoBaHi 3MiHN B eHAOKPUHHIV CUCTEMI BUHUKAKOTb
i po3BMBaKOTLCS B TICHOMY 3B’5I3KY, (hOPMYHOYU [TOPOYHE KOJIO NaTosIOriYHMUX 3MiH | HEBIOKIa[HUX CTaHIB.
Kno4oBi cnoBa: eHgokpuHHa cuctema; CTpec; CTPeciHAyKoBaHi 3axXBOPHOBAHHS; LIyKPOBUI fiabet

Bctyn

IIpoTtekTuBHaA peaklilisi opraHi3aMy Ha rOCTpUil cTpec,
HaspaHa I. Cenbe peakuielo «ouit adbo 0ixku», ommocepen-
KOBaHa B3a€EMOJII€I0 €HIOKPUHHOI i BEereTaTUBHO1 HEP-
BOBOI cucteM. BHECOK eHIOKPUHHOI CUCTEMHU B peai-
3allito 1IbOTr0 MeXaHi3My 3yMOBJIeHU (yIbMiHAHTHUM
30iJbIIEHHSIM Y KPOBi KaTexoJdaMiHiB — aJpeHasliHy i Ho-
pajapeHaiHy, a TAaKOX IMiIBUILEHHSIM BMIiCTy TUPEOTPOTI -

Horo ropmoHny (TTT). Cnin BigzHauuTu, 1o B cuTyaitii
TOCTPOro CTpecy OO0 peakilii 3aXUCTY 3aJy4yaroThCsl BXKe
HasBHi B OpraHi3Mi IIpoTrpaMy pearyBaHHs i MoOimi3airii
pecypciB, Ipu LIbOMY TiepeOya10BU (GYHKIIIOHAIBHUX CUC-
TeM He BinOyBaeThcs [1].

Edextn, BUKJIMKaHI BILIMBOM Ha OpraHi3M rocTporo
CTpecy, 3yMOBJIEHi MiABUIIIEHHSIM CUHTE3y KaTeXoJaMiHiB
Yy MO3KOBIi#l pe4oBMHi HanHUpKoBUX 3a7103 (H3) i 3MiHO10
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(GYHKIIOHYBaHHSI TUPEOIOTHOI OCi eHIOKPUHHOI CUCTE-
mu [2]. TTposiBu 30i1bIIEHOTO PiBHS aApeHatiHy i Hopaape-
HaJliHy B KPOBi: BA30KOHCTPUKIIisI, 110 CYIPOBOMXKYETHCS
MiIBUIIIEHHSIM apTepiaJilbHOTO TUCKY, Y TOMY YMCJIi KpU-
30BOT0 XapakTepy; MiABUILIEHHS YaCTOTU i CUJIM CEPLIEBUX
CKOPOYEHb, 1110 MOKE IMTOCUJIUTHU HasIBHI MTOPYILIEHHS PUTMY
ceplisi. XpoHO- Ta iIHOTPONHUI e(heKT BIIUBY TOCTPOIro
CTpecy 3yMOBIIIOE MiIBUILIEHHS ITOTPeOr MioKapaa B KICHI,
1110 B CYKYMMHOCTi 3 BA30KOHCTPUKIIIEIO illIeMi3y€e MiOKap;
YIOBUJIBHEHHSI MOTOPUKH 1ILTYHKOBO-KUIIIKOBOTO TPAKTY,
MopyuieHHs1 6amaHcy MikpodIopy KUIIIEUHUKA i pi3Hi quc-
MernTUYHi sBuia [3].

XapaxTep [ii cTpecOBMX YMHHUKIB Ha PYHKIIOHYBaH-
HSI TUPEOINHOI OCi BU3HAYAETHCH B MEPUIY Yepry TpUBa-
JIICTIO CTPECOBOTO BIIMBY. HeTpuBanuii crpec BUKIMKAE
aganTUBHY BiANOBiAb Y BULIISIAI iHTeHCUiKallil cekpelril
TTT rinodizom i TUPpEOITHUX TOPMOHIB IIUTONOAIOHOIO
3aj03010 (LI[3). dist 6inbIn TpUBAJIIOro CTPECY BUKJIMKAE
iHrioyBanHs cuHTe3y TTT i BinmoBinHe 3HUXKEHHS BUPO-
onenHst Tupokcuny (T,) i TpuitontTuponiny (T;). Takum
YUHOM, [Iisl TOCTPOTO CTPECY HA TUPEOIAHY BiCh €EHIOKPUH-
HOI CUCTEMU MOXE MPOBOKYBAaTU PO3BUTOK MEPBUHHOTO
rinmotupeo3sy [4].

HaliGinpIn BaXIMBOIO CKJIaJI0BOIO EHIOKPUHHOI peakilii
Ha XpOHIYHMI CTpec € rinorajaMo-TirnodizapHO-HaAHUP-
KoBa Bich. [lokazaHo, 1110 B HOpMi y4acThb riroTrajamMo-Ti-
nodizapHO-HATHUPKOBOI OCi B peakllii opraHi3My Ha CTpec
MOYMHAETHC 31 30LIbIIEHHST CeKpellil KOPTUKOTPOITiH-Pr-
JII3UHT-TOPMOHY B Tinmotanamyci [5]. [1o mopranbHUX cyau-
Hax Tinodiza KOPTUKOTPOIiH-PUJTI3BUHT-TOPMOH JOCSITaE
oro MepeaHbol YaCTKU, JIe 3B’SI3YEThCH i3 cieMPiYHUMU
peuernropamMu 1-ro Ty, BUKJIMKAOYM MOCUJICHHSI CUHTE3Y
anpeHoKopTukoTponHoro ropMoHy (AKTT). Ilonanbiie
3B’ s13yBaHHsI AKTI 3 pemenTopamut MeIaHOKOPTUHY B KOpP-
KOBili peyoBuHi H3 cTuMyIitoe BUpoOJIeHHS KOPTU30JTY,
1110 Bifirpa€ KJIIOYOBY POJIb Y peryJisiii poOOTH riroraja-
Mo-TinodizapHO-HATHUPKOBOI OCi, a TAKOX PETYIIIOE pe-
aKl1Iilo opraHi3My Ha XpoHiuHui cTpec [6]. CUHTE30BaHMIA
KOPTHU30J 32 MEXaHi3MOM 3BOPOTHOTO 3B’SI3KYy TajibMy€E
CEeKpellil0 KOPTUKOTPOITiH-PUIiI3UHT-TOPMOHY, i cUCTeMa
MOBepTAETHCS y TToyaTkoBuii ctaH. [Ipote nmist crpecopa
HaJIMipHOI iHTEHCUBHOCTI 200 TPUBAJIOCTI MPU3BOJIUTH 10
MOpPYIIEHHS MEXaHi3My 3BOPOTHOIO 3B 513Ky — TPUBAJIOTO
MEepCUCTYBaHHS B KPOBi KOPTU30JTy i MOPYIIEHHSI pOOOTH
rirnoraaamo-rinogizapHo-HaTIHUPKOBOI OCi, 1110 MPOSIBISI-
€TbCSI PO3BUTKOM a00 MOTIMOJEHHSIM Tepediry maToJioriv-
HUX CTaHiB €HIOKPUHHOI cuctemu [7].

V npoTuiiexHicTh epeKTaM TOCTPOro CTPEeCy Hisl Xpo-
HIYHOTO CTpecy MPU3BOAUTH A0 TepeOynoB (PYHKIIIOHYBaH-
HsI CUCTEM OpraHi3My, y IepIly 4epry eHIOKPUHHOI Cuc-
Temu. HaiiGinbln 3HaYMMHUMUY TTaTOJIOTIYHUMU CTaHAMMU,
1110 iIHAYKYIOTbCSI XpPOHIYHUM CTPECOM, € I€KOMIIEHCALIis
BYIJIEBOJIHOTO OOMiHY, mopyuieHHs1 podotu 113, pernpo-
JYKTUBHOI CUCTEMMU i CYMyTHI 1if MiHEpaJIbHO-KICTKOBI MO-
PYILIEHHS, AETIPECUBHI PO3JIaau, eJeKTPOIITHI TTOPYIIEH-
Hsl, CTepoiJacoliifoBaHi YIIKOIKEHHS CIM30BO1 000JTOHKH
IIJTYHKOBO-KMIIIKOBOI'O TPAKTY. 3HAYYIIICTh IIMX ITaTOJIOTii
BU3HAYAETHCSI BUPAXKEHUM 3HUKEHHSIM SIKOCTi KUTTSI, BU-
HUKHEHHSM TSKKUX YCKIIAAHEHb, 30UIbILIEHHSM JIeTalb-
HocTi [8].

HeBiAKAQAHI CTOHU
npv LYKPOBOMY AiaberTi

Lyxposuii giadet (LI[1) — cepito3Ha mmpobaeMa Ij1s1 0X0-
POHU 300POB’ST Y BChOMY CBiTi. 3rimHo 3i 3BiTamMmu MixHa-
poaHoi niabetnuHoi denepaiiii Ta BcecBiTHBOI opraHizaitii
OXOPOHU 310pOB’s, TToHaN 8 % HaceJeHHsI CBITYy XBOPIilOTh
Ha LIJ1, a no 2040 p. nomupeHicts LIJ1, SIK MpOrHO3y€eThCs,
3pocre 10 10,4 % [9].

[Ticast takux akTOpiB pu3uKy po3BuTKy LIJI, sIK migBu-
LIEeHU} iHIeKC Macu Tila, CiMeMHMIT aHaMHe3 AiabeTy, Ky-
piHHS, (pi3YHA aKTUBHICTb, JIi€Ta Ta BXXMBAHHS aJIKOTOJTIO,
MCUXOCOIlialbHi (haKTOpU HaslexkaThb 10 HaiiBaromiux [10].
TopMoHanbHI 3MiHM, SKi BiIOYBAIOTHCS ITiJ 4YaCc TOCTPUX
i XpOHIYHUX CTPECOBUX CUTYyallili, MOXYTh BIUIMBAaTH Ha
rOMEeOCTa3 TJII0KO3U SIK y 3[I0POBUX JIIOJIEH, TaK i y XBOPUX
Ha LI/1. Tak, nenpecist BHAaCIiIOK CTpecy MoB’si3aHa 3 TiIBU -
LIEHHAM pU3KKy po3BuTKy LIJ] Ha 37—60 % [11, 12].

[ToniGHMi1 3B’s130K OYB BCTAHOBJICHUI JUTST OCI0 3 TPUBOXK-
HuMM posznagamu [13]. IIpotsrom 10,3 poky criocTepekeH-
HS poOouMii cTpec OyB ITOB’SI3aHUIA 3 MIABUILIEHHSIM PU3NKY
po3ButKy LIJI B 1,15 pa3a. Takok BCTAHOBJICHUIA 3B’ 130K Mix
TPUBATIMM POOOYMM YacOM (= 55 rof Ha TYKIEHb) ITOPIBHSIHO
3i craHmapTHUM pobourM yacoM (35—40 roauH) i pusMKom
po3Butky LI, mepeBaxkHO B 0Ci0 3 HU3BKUM COIliaIbHO-
€KOHOMIYHUM cTaTycoM [ 14]. Brims cTpecy Ha rilikeMiyHuit
KOHTPOJIb Yy jtofeit 3 LIJI Moxxe OyTu IOB’sI3aHUi 3 TIPSIMUM
BIUIMBOM TOPMOHIB CTpeCy Ha piBeHb IJTIOKO3U B KPOBi Ta
OMoCepeKOBAHUM BILJTMBOM CTPECY Ha IMOBEiHKY Malli€EHTIB,
IIOB’S13aHY 3 JIIKyBaHHSIM Jia0eTy Ta MOHITOPMHIOM, a TAKOX
IJIaHaMU XapuyBaHHs Ta (hi3uuHMX BIipas [15].

OcobucTicHa CTIlKiCTb 10 CTpeCcy MOxKe OyTH BaxKJIMBUM
dakropom po3utky LIJI. BiiicbkoBocayk00BIli CTPOKO-
BOI CITYKOM 3 HATHUKYOIO CTPECOCTIlKicTIO Majin Ha 51 %
OiABUIIEHUI pU3UK po3BUTKY LI/ ITOpiBHSIHO 3 BifiChKO-
BOCITY>KOOBIISIMU 3 BUCOKWM PiBHEM CTpecocTiiikocTi [16].

besrnocepenHbo rocTpuii cTpec He BUKIIMKAE Y 30POBOI
moavHu LI, mpoTe npu LibOMY T IBUIIYETHCS ITOTpeda B iHCY-
JtiHi. Tlepexin Bin mprxoBaHOI CTaii XBOPOOU, KOJIM PECypCiB,
10 3AJTVIIVITHCS Y B-KITITHHAX, TIIe JOCTATHBO IUTST YTPUMAHHS
OpraHi3My BiJl rineprjikemii HaTIle, 10 KJIiHIYHO BUPaXKeHO1
cTafil MOXKe IIPOBOKYBATHCSI CaMe CTPECOM i BinOyBaTuCs OO-
cuth wBKAKoO [17]. Perynsitopu crpecy — AKTT i eHnoreHHi
MEeNTUIN TirmodizapHOro Ta iHIIOro IMOXOMKEHHS CIIPUSIIOTh
3a IIMX YMOB MPOYKILil iHCYJTiHY, SIKUI pa30oM 3 iHIIIMMU aHTH-
CTPECOBUMU PETYJIITOPAMU BiTHOBJIIOE CTPECOBI META0OIiUHI
TTOPYILIEHHST 10 HOPMU. SIKIIIO 1IbOTO HE BiOyBA€EThCsI, 00IiIEH]
OpraHu i TKAHWHM CTalOTh OpraHaMU-MillIeHSIMU CTPEcacolli-
MOBaHMX 3aXBOPIOBAHb Pi3HOTO CTYIIeHS TSLKKOCTI. OTXKe, Ti
3K MeTaboJTiYHi 3MiHU, Ki B KOPOTKOCTPOKOBIl MEPCIIEKTUBI
3aXUIIAIOTh JIOAMHY i O3BOJISIIOTH ili BUKMBATH, Y JOBTOCTPO-
KOBIl ITEPCIIEKTUBI i 0€3 KOHTPPETYJISLIIL, 1110 YCyBa€ HACIiIKKI
CTpecy, CTaloTh (haKTOPOM PU3HMKY 3axXBopioBaHH: [18].

Po3BuUTOK rinepriikemii mia yac roctporo repiomy 3axBo-
PIOBaHHSI € BCTAHOBJIEHUM 3B’S13KOM MiX CUCTEMOIO CTpeECy
Ta TOMEOCTa30M TJTIOKO3HU, 110 TiATBEPIKYETHCS PO3BUTKOM
CTPECOBOI TiMepriikeMii Ta MigABUILIEHHSIM 3aXBOPIOBAHOCTI
Ta CMEPTHOCTI y TSDKKOXBOPMX TALIEHTIB. ICHYIOTh J0Ka3M,
10 TATBEPIKYIOTH CITPUSITIIMBUI BILTUB BBEICHHS iHCYJIiHY
Ha 3HVDKEHHSI 3aXBOPIOBAHOCTI Ta CMEPTHOCTI MAlli€HTIB, SIKi
HaJXOISITh Y BilIEHHS] iHTEHCUBHOI Tepartii [17].
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Bimomo, 110 TII0KOKOPTUKOIZM MarOTh KOHTPIHCYIISIP-
HU BIUIUB, TIPUYOMY BUPAXKEHICTh iX BIUIMBY Ha BYIJe-
BOIHUI OOMiH 3yMOBJIeHA IJICMOTPOITHICTIO Mii: iHIYKIIi€I0
IHCYIIHOPE3UCTEHTHOCTI, CTUMYJISILIIEIO TITIOKOHEOTCHE3Y,
MiABUILEHHSIM BMIiCTy IJIIOKaroHy B KpOBi BHACJiIOK I10-
pYILIEeHHS peryJsilii iloro cuHTe3y i cekpeliii. Kpim Toro,
HaJUTUIIOK TJIIOKOKOPTUKOIIIB MPUTHiYyE aKTUBHICTh Oe-
Ta-KJITAH, 3HIKYIOYM TUM CaMHUM CEeKpellilo iHCYIIiHY, 110
111e OiJIbIIe MOCUITIOE TTOPYLIEHHS ByTJIEBOJHOTO OOMiHY.

HeBiAKAQAHI CTAHU NPU 3AXBOPIOBAHHAX
LUTONOAIBGHOT 3aAO3U

IlinBuieHn iHTepec TOCTITHUKIB 10 BUBYEHHS eheK-
TiB cTpecy Ha dyHkuio 113 i nepudepnynmnit MeTabotizm
TUPEOITHUX TOPMOHIB 3yMOBJICHUI KiJIbKOMa CKJIaIOBU-
MU: 3pOCTaHHSIM TUPEOiTHOI MaTOJIOril y 6araTboX KpaiHax
CBITY, MOIIIYKOM YMHHUKIB, 110 MOAU(DIKYIOTh METa00Ii3M
oy B LLL3, migBuIilieHOO HATNPYKEHICTIO Cy4aCHOTO XKUT-
TSI, OCKiJIbKM ChOTOJIHI (paKTUYHO CTBOPEHI HOBi YMOBU
iCHYBaHHS JIIOAWMHMU 3 IMiIABUIIIECHUM PiBHEM CTPECOTEHHUX
YMHHUKIB (MICUXOJIOTIYHUI, COLiaIbHUM, eKOJIOTIYHUIA Ta
it Buau crpecy) [19].

[Mepi pocaigkeHHsT 3 BUBUCHHST e(heKTiB CTpecy Ha
¢ynkuio 1113 gatroBani 50-mMu pokamMu XX CT. i TpUCBSTYEHI
BIUTUMBY cTpecy Ha MopdoJoriio 13, roKoKopTUKOiTHY
peryJislilo TirmorajamMo-TinogizapHO-TUPEOiAHOI OCi, 10-
crikeHHo TupeoigHoro cratycy [20]. CboroaHi 3anuina-
€TbCS AKTYAJIbHUM JOCJIIIXKEHHS POJIi ITIOKOKOPTUKOITHUX
TOPMOHIB y PeryJisiii KIIOYOBMX €TarliB MeTa0oIi3My KTi-
tH L3, a TakoX MexaHi3MiB PO3BUTKY CTPECiHIyKOBaHOT
natoJorii 113. [ToKoKopTUKOiny 3ajlydeHi 40 peryJssiii
meTtabonizmy iony B 3. [TigBuiieHHsI CMPOBATKOBOTO
PiBHSI KOPTUKOCTEPOIIiB MiC/s1 eMOLIIHHO-00JIb0BOIO CTpe-
Cy KOpeJIoBaIo 3i 3HIKeHHSIM BMicTy Homy B 1113 mypiB
[21]. TTepcneKTUBHICTb TAKUX OOCTiMKEHb — BUBUYEHHS
MMOBIpHOTO MOTEHIIiaJly eHIOTeHHUX (PaKTOpiB, 30KpeMa
TOPMOHIB, 1110 3a06€3MeYyI0Th MPOJIOHTOBaHI peaklilii Ha [Tit0
eKCTpeMaJIbHUX MoApa3HMKiB, Ha pyHKIioHyBaHH: 1113.

Y noctrpaBMaTUYHWIA Miepiof y MAIiEHTIB 3 CEPHO3HU-
MU TpaBMaMU BiI3HayalOThCsl MOPYIIEHHS MepudepruyHol
koHBepcii T, B T, 3 miaBUIIEHHSIM MPOAYKIlil HEAKTUBHOTO
T, [22], aucperyasiiis rinodizapHo-aapeHagoBoi Ta Tifno-
TaylaMo-Tino¢i3apHO-TUPEOITHOI OCeil; 3HMXKEHHSI PiBHIB
Koptuzodiy, nponaktuny i TTT y cuposarii [23].

3a yMOB MCUXO0JIOTIYHOTO CTPECY B €MIirPaHTiB 3 TPUBOX-
HO-JIETIPECUBHUM CHHIPOMOM i OE3COHHSIM Bil3HAYaBCs PO3-
BUTOK TiMOTHUPEO3Y, IIPO 1110 CBITYUTH 3HUXKEHHSI KOHLIEHTpa-
il THPEOITHNX TOPMOHIB. 3HIDKEHHS TUPEOITHOTO CTaTyCy
Y LIMX MAIEHTIB IMOB’SI3yIOTh 3 TSIKKICTIO XpPOHIYHOTO CTPECY
[24]. Jani mpoBeneHUX AOCTiIKEHb CBiTYaTh, 1110 XPOHIUHUI
CTpec MOXe 3HaYHO 3MiHUTHU TUPEOITHUI CTaTyC JTIOANHU,
MPU3BOJISYN 1O PO3BUTKY CUHAPOMY 3HMKeHHS T, i migBu-
ILIEHHS TTPOAYKIii HEaKTUBHOTO I'T;, iHIYKYIOUU PO3BUTOK
rinotupeo3sy. He BUKIIIOUEHO, 1110 BUpaXKeHE 3pOCTaHHS CyO-
KJIiHIYHMX (POPM TiIOTHPEO03Yy, 110 BiA3HAYAETHCS Y OaraTbox
KpaiHax CBiTY, € HACJIiIKOM XPOHIYHOT'O CTPECY.

CUIIbHUM CTpEC MOXe CTaTH ITOYaTKOM XBopoou [peiiB-
ca. CTpecoBi TOpPMOHH, 1110 JIiF0Th HAa aHTUTEHITPE3EHTYIOYi
iMYHHI KJTiTUHM, MOXYTb BILUIMBaTU Ha aAudepeHiiialiio 0i-
nossipHux T-xenmepis Bix Thl- no Th2-denorury, 1o rnpu-

3BOIUTH A0 CYIIPeCii KIIITUHHOTO i MOCWICHHS TYMOPAaJIbHO-
ro imyHitety. PizHa (peHOTUIIOBA eKCIpecist aBTOIMYHHUX
3axBopioBaHb 113 3HauHO 3a1eXuTh Bin 6anancy Thl/Th2
iMyHHMX peakiiiii. [IpumyckaroTh, 1110 came TTOPYIIeHHS
6anancy Th1/Th2 imyHHux peaxitiit Bin Th1l mo Th2 moxe
CIIPUSITU PO3BUTKY XBopooOu IpeiiBca [25].

IMoBinomJisiiocs Mpo 3B’SI30K CTpecy i Tupeoinuty Xa-
mrMoTO. OCKIIBKM CTpeC BUPaXeHO BIUIMBAE HA iIMyHHY
CUCTEMY, caMe iIMyHOMOJLYJISILST PO3IJISIIAETHCS SIK YUHHUK,
IO iHAYKY€E aBTOIMyHHUM TUPEOIAUT Y TEHETUUYHO CXUJIb-
HUX Joaeii [25, 26]. OTXe, 0MHO3HAYHO BCTAHOBJIEHUI
OaraTopiBHEBMII B3aEMO3B’SI30K Tinogi3-aapeHaaoBoi i Ti-
1moi3-TUPEOiTHOI OCeA.

Edextu ctpecy Ha 1113 Bu3HauamThCs WOro TpUBai-
CTIO, XapaKTepU3yI0UMCh aKTUBAIIIEIO Tilmo(i3-TUPEOiqHOI
CHCTEMU B TOCTPUI TIEPiof i Cynpecielo — Mpu TpUBATIOMY
i XpoHiyHOMY cTpeci. OOGroBOPIOETHCS BHECOK CTPECOBOL
CKJIaZIOBOI i TITIOKOKOPTUKOITHOT HEJOCTaTHOCTI B PO3BUTOK
aBTOIMYHHUX 3axBopioBaHb 1113 uyepes cynpecito KJIiTUHHO-
IO i MOCWJIEHHSI TYMOPaJIbHOTO iIMYHITETY.

B ymoBax ncuxoeMolLiifHOro cTpecy MOXXJIMBUI PU3UK
PO3BUTKY TUPEOTOKCUYHOTO KPU3Y — CUHIPOMY, IO MPO-
SIBJIIETHCS Pi3KMM 30iIbIIEHHSIM BUPAXXEHOCTI CUMITOMIB
TUPEOTOKCUKO3Y.

HeBiAKAOGAHI CTOHU NPU 3AXBOPIOBAHHSX
HOAHUPKOBUX 3AAO3

lNnoranamo-rinogizapHo-HagHUPKOBA CUCTEMa 3a-
JIy4a€eTbcsl y GOpMYyBaHHSI CTPECiHAYKOBAHUX peakiliit
MPaKTUYHO BiJpasy ITicJisl MoYaTKy BILIMBY cTpecopa. H3
€ KJII0YOBUM KOMIIOHEHTOM CTPECOBOI CUCTEMU B OpraHi3-
Mi JIIOIMHU, OINH 3 OpTaHiB-MapKepiB cTpecy, edhepeHTHa
JIaHKa B peaJtizallii cTpecoBoi peakiltii [19].

OmHUM 3 OCHOBHUX YMHHUKIB, 110 BU3HAYAIOTh peaK-
1110 Y BiMTOBib OPTaHi3My Ha €KCTPeMaJIbHUI BILUIUB 200
BUHMKJIMI ATOJIOTiYHUI TIpoliec, € (YHKIIOHAIBHUMN CTaH
kopu H3 [27]. AHomanbHa dyHKist Kopu H3 i rineprpodist
MOXYTb BUHUKHYTHU K peakllisi Ha cTpec. MoxiuBa K
rinepcekpetlisi, Tak i rimocekpeltisi ropmoHiB H3. Kaptuna
ricrojioriuHoro crany H3 nipu cTpeci Biarnosinae nepioay
aganTamnii y ¢asi KpaliHbOTO HaIlpykKeHHs. BcTaHoBIeHe
icToTHe 30ibIlIeHHs BinHOCHOI Macu H3 y rpynax crpeco-
BaHUX TBAPWH, PiBEHb KOPTU30JIY MPU CTPECi TAKOX 3pO-
ctaB. [Tpu 11boMy npu 36inbIIeHHI Mack opraHa Ha 25—30 %
piBeHb KOPTU30JIy MPU cTpeci miaBuiiyeThes B 10 pasis [18].

CrpeciHnyKoBaHi 3MiHU B €HIOKPUHHI cucTeMi BU-
HUKAIOTh i pO3BUBAIOTLCS B TICHOMY 3B’sI3KY, (popMyloun
MOPOYHE KOJIO MATOJIOTIYHUX 3MiH 1 HEBIIKJIAJIHUX CTaHiB.

KondaikT inTepeciB. ABTOpH 3asBJISIIOTH IIPO BiICYTHICTh
KOHMIIIKTY iHTepeciB Ta Bi1acHOI (piHaHCOBOI 3alliKaBIeHO-
CTi IIpU MiATrOTOBIIi JAHOI CTATTi.
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Stress-induced urgent conditions
in endocrinology

Abstract. The literature review deals with the influence of chron-
ic stress on the functioning of the endocrine system. The most
significant pathological conditions induced by chronic stress are
decompensation of carbohydrate metabolism, disorders of the thy-
roid gland, reproductive system, depressive disorders, electrolyte
disorders. The significance of these pathologies is determined by
a pronounced decrease in the quality of life, the occurrence of severe
complications, and an increase in mortality. The development of hy-
perglycemia during the acute period of the disease is an established
connection between the stress system and glucose homeostasis,
which is confirmed by the development of stress hyperglycemia and
increased morbidity. Glucocorticoids have a contrainsular effect,
and the significance of their impact on carbohydrate metabolism is
due to the pleiotropic action: induction of insulin resistance, stimu-
lation of gluconeogenesis, increase in the blood content of glucagon
due to dysregulation of its synthesis and secretion. The effects of
stress on the thyroid gland are determined by its duration, charac-
terized by the activation of the pituitary-thyroid system in the acute
period and its suppression during long-term and chronic stress. The
contribution of the stress component and glucocorticoid deficiency

to the development of autoimmune thyroid diseases due to the sup-
pression of cellular and strengthening of humoral immunity is dis-
cussed. Under conditions of psychological stress, the development
of hypothyroidism was noted in emigrants with anxiety-depressive
syndrome and insomnia, as evidenced by a decrease in the concen-
tration of thyroid hormones. A decreased thyroid status in these pa-
tients is associated with the severity of chronic stress. Research data
show that chronic stress can significantly change a person’s thyroid
status, leading to the development of triiodothyronine deficiency
syndrome and an increase in the production of inactive reverse
trilodothyronine, inducing the development of hypothyroidism.
It is possible that the pronounced growth of subclinical forms of
hypothyroidism, noted in many countries of the world, is a con-
sequence of chronic stress. The hypothalamic-pituitary-adrenal
axis is involved in the formation of stress-induced reactions almost
immediately after exposure to the stressor. Stress-induced changes in
the endocrine system arise and develop in close connection, forming
a vicious circle of pathological changes and emergencies.
Keywords: endocrine system; stress; stress-induced diseases; di-
abetes

86

MiXXHOPOAHUIN €HAOKPUHOAOTIHHWIA XKYPHOA, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Tom 20, N2 1, 2024



13

International Journal of Endocrinology

60-piunud j0aired npogecopa
bopuca Muxumoéu4a

10 ci4HAa 2024 poKy BiOCBATKYBaB CBill tOBiNen au-
pekTop [ep>XaBHOi yCTaHOBU «IHCTUTYT FrepOHTONOTrIi
iMeHi [1.®. YeboTapboBa HAMH Ykpainun», uneH-kopec-
NoHAEHT HauioHanbHOI akagemii Megn4Hmx Hayk Ykpa-
iHW, OOKTOP MeOuYHUX Hayk, npodyecop, 3acny>XeHui
Listy Hayku i TexHiku Ykpainn Bopuc Mukntosny MaHb-
KOBCbKUMA.

Hapogamecs Bopuc MukutoBmy B Knesi y cnaBeTHin
pPOOVHi MaHbKOBCBKMX, OLHIA 3 HaMbinbLL BpaXkarumx
cepep iHWNX gnHACTIn Meaukie YKpaiHu, Lo Hanidvye
BXe M'ATb NOKONiHb BUAATHMX HayKoBLUIB. 11 xnon4mka,
LLIO BMXOBYBABCS Y CiM'i NikapiB Ta 6yB OTOYEHMWI HAYKO-
BOK aTMOC(epoto Ta LiHHOCTAMK, BMOIp npodoecii 6yB
00CUTb MPOCTUI Ta OHEBUOHWUIA — NPOLOBXYBATU fikap-
cbKy Tpaguuito. lMicna 3akiH4eHHs 3 Big3Hakow y 1986
poui KniBCbKOro MeguyHoro iHCTUTYTY BiH po3no4aB
npauto B IHCTUTYTi eHOOKPUHONOTIT Ta O6MiHY PEYHOBUH.
Cawme TyT nig kepiBHMUTBOM akagemika AHgpis Ceme-
HoBM4Ya €diMoBa, sKMiA 6yB NaTpiapxoM yKpaiHCbKOi
E€HOOKPUHONOTIT T2 3aCHOBHUKOM BITHU3HAHOI LLKOSN
niabeTtonorii, noyanocsa ctaHoBneHHs bopuca Mukuto-
BU4a AK doaxisLis.

B.M. MaHbKoBCbKMn y 1990 poui 3axncTMB KaHau-
[aTCcbKy aucepTauito Ha TeMy «DyHKUiIOHaNbHUI CTaH
rOfIOBHOrO MO3KY Ta uepebparnbHOi reMoguHamikm y
XBOPUX Ha LyKpOBWUIA fiabeT», a'y 1997 poLi — OOKTOp-
CbKy AgucepTauito Ha Temy «luemidHuii iHCynsT npu uy-
KPOBOMY AiabeTi (hakTopy pU3MKY, MEXaHI3MIN PO3BUTKY
Ta 0co6nMBOCTI Nepeobiry)». 3rogom 5.M. MaHbKOBCbKMI
npaLloBaB Y AeKiNlbKOX 3aKOPAOHHUX MEOUYHUX LiEeH-
Tpax, 3okpema B [MiBHi4HO-3axigHoMy yHiBepcuteTi Yn-
karo i YHiBepcuTeTi Masami (CLLA).

3 1998 poky Bopuc MuknToBMY 04OMIOBAB BifAiNeH-
HS NpOiNakTMYHOI fiabeTonorii IHCTUTYTY eHOOKPUHO-
norii Ta 06MiHy pedoBuH iMeHi B.IN. Komicapenka HAMH
Vkpainu, 3 2003 go 2009 poky — Biggin npodinaktu-
KM Ta NiKyBaHHA LyKpoBOro giabety B YKpaiHCbKOMY
HayKOBO-MPakKTUYHOMY LEeHTPi EHOOKPWUHHOI Xipyprii,
TpaHcnnaHTauii eHOOKPUHHMX OpraHiB i TkaHmH MO3
Vkpainn. Y 2006 poui oTpumas BYeHe 3BaHHA npode-
copa. Npe3ngeHTom YKpaiHu oMy MPUCBOEHO NOYecHe
3BaHHS 3aCiy>XeHOro gia4a Hayku i TexHikn YKkpainu y
2008 poui. 3 2009 poky — 3aBigyBay kadegpu giabeTo-
norii HauioHanbHOI Mean4HOi akageMii NicnaauniIOMHOI

lOBiAei

Jubilee

ocsitn im. T1.J1. Wynuka, go 2023 poky — 3aBigysay
BiOoiNy KapaioBacKynspHMX 3aXBOPOBaHb, KEPIBHUK Bif-
JineHHsa kapgiometabonivyHMx 3axBoproBaHb [epxaBHoi
YyCTaHOBW «HayKOBO-NPaKTUYHWUIA MEONYHWUIA LIEHTP OUTS-
Yoi Kapgionorii Ta kapgioxipyprii MiHicTepcTBa OXOpOHM
3p00poB’s Ykpainn». Y BepecHi 2010 poky o6paHuin une-
Hom-KkopecnoHgeHTom HAMH Ykpainu 3a crneujanbHicTio
«fiabeTonoris».

Y BepecHi 2023 poky Bopuc Mukutosn4 MaHbKoB-
CbKuii ovonme [Jep>xaBHy yCTaHOBY «IHCTUTYT repoHTO-
norii imeHi O.®. Yeb6oTtapbosa HAMH YkpaiHn».

B.M. MaHbKOBCbKMIA — 3aCHOBHWK i rofioBa npas-
NiHHA YKpaiHCcbKoi giabeTonorivyHoi acouiadii, 4neH €s-
pONencbkoi acouiauii 3 BUBYEHHS LIyKpOBOro giabeTy,
MixHapogHoi giabeTnyHoi dhegepadii. YneH rpynu ekc-
nepTiB 3 eHOoKpuHonorii MiHicTepcTBa OXOPOHW 340-
poB’s YKpaiHu.

AsTOp noHag 800 HaykoBuX ny6ikawin, y TOMy Yu1c-
ni noHag 250 — 3apy6ixHux, 10 MoHorpadin, asi 3
akux BupoaHi B CLUA i KaHapi. 3a BuaaTHMn BHECOK
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y Hayky B.M. MaHbkoBCbkui 2023 poKy YAOCTOEHUM
npewmii B.IN. KomicapeHka HauioHanbHOi akagemii Hayk
VkpaiHu.

B.M. MaHbKOBCbKUIN — FONOBHUIN pefakTop Xyp-
Hany YKpaiHCbKoi giabeTonoriyHoi acouiauii «[iabeT,
OXMPIHHA | METabOoMiYHNI CUHLPOM», aKTUBHO OiNINTb-
CA CBOIM [OCBIOOM Ta €KCNEePTHUMU 3HAHHAMMU Ye-
pes Y/IeHCTBO B pefaKLuinHNUX KONEriax TakMx BUAaHb,
sk «Journal of Diabetes Science and Technology»
(CLWUA), «International Journal of Biomedicine» (CLUA),
«Mi>kHapoAHU eHOOKPUHOMOTIYHUIA XYypHan», «Kni-
HiYHa eHOOKPUHOMOTIA Ta eHOOKPUHHA Xipyprisa», «EH-
OOKpUHosorisa», «Npo6nemMn eHOGOKPMHHOI naTtonorii»
Ta iH.

Mpodecop TakoxX € peLeH3eHTOM Y HU3Li CBITOBMX
BMOAHb, WO CBigYMTb NPO NOr0 BUCOKUIA HAYKOBUIA CTa-
TyC Ta aBTOpPUTET.

B.M. MaHbkoBCbKkMI Migrotyeas 15 kaHamgarie Ta
9 OOKTOpiB MeguyHMX Hayk. 3a iHiuiatMeu npodecopa
B.M. MaHbKOBCbKOro opraHisoBaHo nepLue B YKpaiHi
BiAAINEHHs KaphiomMmeTaboniyHnX 3axBoptoBaHb, A€ Ha
HarBULLIOMY PiBHI HAOAETLCA YPreHTHa Ta nnaHosa Me-

On4Ha gonomora XBOpMM Ha LlyKpoBui fiabeT, cepue-
BO-CYAMHHI Ta iHLWi MeTaboniyHi NopYyLUEHHS.

B.M. MaHbKOBCbKMIA 3aBXAW MPOSIBASE NYMaHHICTb
Ta BENUKY BiANOBIAANbHICTb, 30KpeEMa Crpusoymn oTpu-
MaHHI0 3Ha4HOI KiflbKOCTi 6/1arogiriHoi JONoMoru 3 nep-
LWnX OHIB NOBHOMACLUTAOHOr0 BTOPrHEHHS POCINCLKNX
Biicbk. OCo6MMBO BaXX/IMBOKO cTana us gornomora y
dopmMi NpenapartiB iHCYfiHY KOPOTKOI Ta NPOfIOHroBa-
HOI Aii, TabneToBaHMX LYKPO3HMXXYBANbHUX Ta aHTUri-
NepTeH3MBHUX NpenapariB, ski € XUTTEBO BaXXIIMBMMU
0N XBOPUX Ha LlyKPOBUI fiabeT Ta cepLeBO-CYyAUHHI
3axBOPIOBAHHS.

LisanbHicTb npodhecopa Bpaxae iHiLiaTUBHICTIO, Ha-
NONErnuBICTIO, LiNeCnpsaMOBaHICTO, AUCLMMIIHOBaHICTIO
Ta NyHKTyanbHICTIO.

22 civHg 2024 poky npodecop B.M. MaHbKOBCLKMIA
HaropofxeHun opaeHoM kHa3s Apocnasa Mygporo V cT.
3a 3HayHi 3acnyrn y 3milHeHHi yKpaiHCbKOI Aep>KaBHOCTI,
MY>KHICTb i CaMOBIgOaHICTb, BUSIBINEHI Y 3aXUCTi CyBepe-
HITETY Ta TepuTopianbHOI LiniCHOCTI YKpaiHn, Baromun
OCOBUCTUIN BHECOK Y PO3BUTOK Pi3HNX cdoep CyCninbHOro
XUTTS, CYMAIHHE BUKOHAHHS MPoecinHOro 060B’A3KY.

Pedakyiina xorezia «MiXHapooHo2o eHOOKPUHOAO2IUHO20 KYPHAAY»
éimae wawnoeozo bopuca Mukumosuda 3i CAGHUM 108IACEM,
baxae miyno2o 300po8’a, HeauuePNHUX CUA, He32dCHOI Xummeesoi eHepair.
Hexaid menao i 3amuwok podutnoi oceAl Haditino 3axuwatoms Bac 6/d nezapasois,
a 6 maubymusomy na Bac yexae bazamo HANOBHeHUX KOPUCHUMU ChpAGAMU
i saemuumu padowsamu porie! Xaii Baw npogpecionanism, npagesoamuicms
{ HanoAezAugicms 6YyOoyme PYWitinoto CUAOIO Y CPUAHHI NOOAASUIOMY PO38UMKY
lucmumymy 2epomono2ii ma ykpaitcskoi Hayky, m
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MeTab6OoAIYHNIN CUHAPOM i Finepypukemis:
OCOOAUBOCTI BEAEHHS NALLIEHTIB
(KAIHIYH1X BUNAOAOK)

Pestome. Meta6onidnuii cuHgpom (MC) — Ue rpyna B3aeMornoB’i3aHux MeTabosiyHuX ropyLLeHb, Takux sK rig-
BULLIEHWV apTepiarnibHUV TUCK, LUEHTPasIbHE OXUPIHHS, IHCYTIHOPE3UCTEHTHICTb, ancrinigemis. OCHOBHUMMN MEXaHi3-
mamu, sKi cBig4ath npo MeTabosniqHui po3nas i CripusitoTb Koro PO3BUTKY, € iHCYTIIHOpe3ncTeHTHICTb (IP) i Bennka
KITIbKICTb LMPKYITFOR0YMX BISToHUX XXUPHUX KUCJIOT. Y CBOKO Yepry, TKaHWHHa IP YacTo noeaHyeTbes 3 iIHLLUMMU BigxXu-
JIEHHSIMU, [0 SIKUX Haslexarb ropyLLIEeHHSI MeTabosiiaMy ce40BOI KUCIIOTU, 3MIHV B CUCTEMI reMocTasy, eHgoTestiasib-
Ha ancehyHKUIs, nigBuLLeHHs1 piBHS1 C-peakTuBHOro 6inka. Pazom 3 Tvm meTabonidHi po3nagv € hakTopoM pUsnKy
rinepypukemii. Qani npo nowwmpenicte MC y xBopux Ha nogarpy pisHaTec — Big 25—-60 go 90 %. bansbko 50 %
nayieHTiB 3 rinepypuvkemieto marotb cumnromu MC. [inepypukemis sik komnoHeHT MC y nauieHTiB € npeaukTopom
KapaioBackynspHoOi cMepPTHOCTI, po3BUTKY LykpoBoro giabety (LA), aptepianbHoi rineptensii (Al) i Hegpponitiasy.
linepypukemis TicHo rnos’sizaHa i3 L/, oxupiHHsAM, iLuemidHoro xBopoboro cepus, Al". Ha npuvknagi KiiHiYHoro Bu-
nazKy po3rsisiHyTo OCHOBHI KoMrioHeHTy MC, nuTaHHsI B3aEMO3B' 3Ky rinepypvkemii, mogarpm 3 komrnoHeHTamm MC.
OcHoBHa igesi ctBopeHHs1 koHuenuii MC nonsirae y BugineHHi nonynsyii nayieHTiB 3 BUCOKUM CepLEBO-CYANHHM
PUBKOM, Y IKMX MPOBEAEHHS NPoQiNakTM4YHUX 3axoais, Lo BKITIOHarTb MOAMQIKaLito Criocoby XUTTS | 3acTocy-
BaHHs1 afeKBaTHUX JIiKapChbKnX 3acobiB, MOXe 3Ha4vMOo BIIMHYTU HA OCHOBHI NMOKa3HWKM 340poB’'si. MeTorto BegeHHs
nayieHtie 3 MC € MakcumasibHe 3HKEHHSI CEPLIEBO-CYANHHOIO PU3UNKY ¥ neTanbHOCTI. BignosigHo TepaneBTnyHa
cTparerisi Mae BK/Ilo4aTu ONTUMAasibHi Criocobun MoameikaLii CTUII0 XUTTS; 3HVWKEHHSI apTepiasibHoro TMCKY [0
LiyIbOBOro piBHs i JliKyBaHHS KOMOPOIANX CTaHIB; 3HVXKEHHS PIBHS XO/IeCTepUHY JIiMonpoTeiHiB HU3bKOI LYiTIbHOCTI
BigrnosigHo o npoginto puauky: > 50 % i < 70 mr/an (1,4 MMorb/n) y nauieHTiB 3 [y>XXe BUCOKUM KappaioBacKysip-
HUM pyaukoM i > 50 % i < 100 mr/an (1,8 MMOsb/T) y NaUiEHTIB 3 BUCOKUM PUSUKOM, 3HUXKEHHS BMICTY TIHOKO3U
B cupoBaryi HaTLye < 126 Mr/4n (7 MMOsib/11) abo riKoBaHOro reMormnobiHy < 7 % (53 MMorib/Mosb); NigTpUMaHHs
piBHS1 ce4oBoi kuenotn < 6,5 mr/an (0,387 MmMornb/n), y nayieHTiB 3 nogarporo — Hk4e 3a 6 mr/qn (0,357 MMOorb/ni).
Orxe, 3a pe3ynbTataMu JOCTIKEHb BCTAHOBIIEHO MPUYNHHO-HACTIAKOBUY 3B'130K MiX IP i cupoBaTkoBuM piBHEM
ce4oBoi kucnotu B nauieHtis 3 MC. Ctparteris BegeHHs nayieHTis 3 MC noBuHHa BKIIOHaTV CKPUHIHI | Kopekwito Al,
BYr71eBOLHOIO ypuHOBOIro 06MiHy, Avcrinigemii, 3arnobiraHHsi pO3BUTKY KapLioBaCKYyISPHUX OGIN.

Knro4oBi cnoBa: mera6osnidHuii cuHapoM; iHCYIIHOPEe3UCTEHTHICTb, rinepypyKemis; gucsinigemis; aptepianbHa
rinepTeHsis

Bctyn

ITpoTsiroM ocTaHHBOTO ACCITUPIYUS B JIiTepaTypi aKTUB-
HO BUCBITJIIOETHCS pOJIb (paKTOPiB, aCOLIIIOBAHUX 3 PO3BUT-
KOM KapIioBacKy/ISIpHUX 3aXBOPIOBaHb, a caMe OKUPIHHS,
KypiHHS, DUCHIiIiAeMii, CiMEeIiiHOro aHaMHe3y PO3BUTKY Cep-
LeBO-CyIUHHMX 3axBopioBaHb (CC3) y mosomoMy Biti. Me-
TabosiuHuii cuHapom (MC) — 11e rpyra B3aeMOITOB’ sI3aHUX

MeTa0OJIiYHUX MOPYIIEHb, TAKKX SIK MiABUILIEHUI apTepiaib-
HMi1 TUCK (AT), LIeHTpaIbHE OXXUPiHHSI, IHCYTIHOPE3UCTEHT-
HicTb (IP), nucnininemist 3 BUCOKMM piBHEM TPUTJIiLIEPUIiB
(TT) i/a00 HU3BKUM PiBHEM XOJIECTEPUHY JITONPOTEiHIB
Bucokoi miabHocTi (XC JITIBIL), aprepianbHa rinepreHsis
(AT) i rinepriikemist HaTIIe. 3a HASIBHOCTD OYIb-SIKMX TPHOX
i3 WX IT’SITA 03HAaK JmiarHoctyeTbest MC [1].
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OCHOBHUMM MeXaHi3MaMH, 1110 CBi4aTh Mpo MeTabo-
JIIYHUU po3naj i CpUsIIOTh MOTO PO3BUTKY, € iIHCYIiHO-
PE3UCTEHTHICTD i BeJIMKa KiIbKiCTh HMPKYJIIOIOUYNX Bilb-
HUX XUpHUX KUciaoT [2]. [lepinii Moxe MaTu TeHETUUHE
MOXOIKeHHSI a00 OyTH BUKJIMKAHUM BiKOBUMU 3MiHAMU,
a JIpyruii 4acTo MOB’sI3aHUi 3 OXUPIiHHSAM a00 TpUHANMHI
30iJbIIeHO0 OKpYKHicTO Tatii (OT) yepe3 ManopyxiauBHit
crocio XuTTs. Yce 1e IMPOBOKYE PO3BUTOK TillepiHCYIiHeMil
(I'T), sixa MpU3BOAUTD A0 HEUYTJIMBOCTI TKAHUH 0 iHCYJTi-
HY, TiABUILIEHHS BMICTy TPUIIILIEPUAIB, 3HUKEHHS PiBHSI
XOJIECTePUHY JIIMOMPOTETHIB BUCOKOI IIIJIBHOCTI, PO3BUTKY
AT i, Bpewti-pemrt, imemiyHoi xsopoou cepis (1XC), 1o
3a BiJICYTHOCTI JIiIKyBaHHSI MOXe 3aKiHUYUTUCS (haTaIbHO
JUTS TIaLli€HTA.

Konuenmist kapaioMeTab0oJiYHOTO PU3UKY aKIIEHTYE
yBary Ha IporHocTUYHOMY 3HadeHHI MC i3 mpoBigHUM
naToreHeTUYHUM 3HadeHHsM [P. ¥ cBoio yepry, TkKaHnHHa
IP yacTo moeaHy€eThCs 3 iIHIMMMU BiIXUJICHHSIMHU, 10 SIKUX
HajiexaTb MOPYIIEHHS MeTab01i3My CeUOBO1 KUCIIOTU, 3Mi-
HU B CUCTEMi reMocTasy, eH1oTeniaabHa quchyHKILis, mif-
BuleHHs piBHS C-peaktuBHoro 6inka (CPB), HegocraTHe
3HIDKeHHS apTepiaabHoro tucky (AT) y Hiunwmit yac [3].
IP, ik nepBuHHA (reHETUYHO OOYMOBJICHA), TaK i BTOPMH-
Ha (BUHUKAE Ha TJIi OKUPiHHS), Y JaHUI Yac Bifirpae Bce
OibIll 3HAYHY poJib y po3BUTKY MC, ockinbku Ge3mnoce-
PEeIHbO BUKJIMKAE MOSBY iHIIKMX (pakTopiB pu3MKy. BBa-
KaeTbes, o nocuneHHss MC y xBopux 3 I'l oGymoBieHe
3[1aTHICTIO iHCYJIiHY YIOBUJIbHIOBATU KJIiPEHC CEYOBOI KUC-
JIOTU B TIPOKCUMAJIbHUX KaHabLsIX HUPOK. Lleit MmexaHizm
PO3IJISIIAETHCS K OJTHE 3 MOXJIMBUX MOSICHEHBb po3BUTKY ']
i mmogarpu 3a HasiBHOCTiI KoMmioHeHTiB MC.

TMommpenicts I'l Ta MC y nanieHTiB 3 rinepypukemieto
(I'Y) Ta noparpoto 3Ha4YHO BUILA, HiXK Y 3arajibHiiA MOMyJsi-
wii. I'T cmocTepiraersest B 95 % ocib 3 momarpoto i B 76 % —
3 MC [4].

3rimHo i3 cydacHUMU YSIBIICHHSIMU, BaXKJIMBY POJIb y T1a-
ToreHe3i MC i KoMopOiZHMX 3aXBOpPIOBaHb, 30KpeMa I10-
JIarpu, Bimirpae BicliepajbHa XMpoBa TKAHUHA SIK caMO-
CTIiHUI €HIOKPUHHUI OpraH. AIUTIOIUTU CUHTE3YIOTh
BEJIMKY KiJIbKiCTb 0i0J0TiYHO aKTMBHUX PEYOBMH, 0 SIKUX
3apaxoOBYIOTh JICIITUH, BUIbHI XKUPHi KMCIOTH, iHCYTiHOITO-
MiOHWI (hakTOp pOCTy 1-ro TUMY, aHTIOTEH3MHOTEH, aHTi0-
TeH3UH, iHTepJIelKiHM, ecTporeHu Toulo [5]. Bin3HaueHo,
1110 Y XBOPUX Ha OKUPiHHS BiIOYBAETHCS MiIBUILEHHS PiBHS
JIENITUHY, IKUIA, 32 PI3HUMU JaHUMU, MOXKe y 2—7 pa3siB Ie-
peBuUlllyBaTH HOpMY. JIeNTUH Ma€e MoAiOHY 10 iHCYiHY /it0
Ha rirnoTtajamyc i HUPKH, 110 MPU3BOAUTH 0 30ibILIEHHS
aKTUBHOCTI CUMITATUYHOI HEPBOBOI CUCTEMM i PeHiH-aH-
rioteH3uH-anbaocTepoHoBoi cucremu (PAAC), iHaykye
OKVCHIOBaJIbHMIA CTPEC B €HIOTEIiOINUTaX, CTUMYJIIOE Mirpa-
1Iito Ta mpoJicepaliito Makpodaris [6], iHillifoe Kanbimbika-
11i0 CYyAMHHOI CTiHKM i MPUCKOPIOE TPOMOOYTBOPEeHH: [7, §].

limepypukewmis ticHo moB’s13aHa 3 1P i mopymeHHIM
MeTabo1i3My TJII0KO3U. Y IeKiTbKOX AOCTiIKEHHSIX MOBi-
JTOMJISLIIOCS, 1110 BUCOKMI PiBEHb CEYOBOI KMCJIOTH CITPABIISIE
HeraTMBHMUI BILUIMB Ha OeTa-KJIITUHU OCTPiBLIB IMiIITYHKO-
BOI 3aJ1034 I peryJisiuito ritokosu [9, 10], a anonypuHon
3HUXYE PiBEHb CEYOBOI KMCJIOTH i TMTOKpAIy€E PEe3UCTEHT-
HICTh 0 iHCYJIiHY ¥ cUCTeMHe 3amajieHHs Ipu 0e3CUMII-
TOMHIi1 Timepypukemii [11].

IP, cipyunHeHa rinepypuKeMi€ro, OB’ 13aHa 3i 3HU-
>KEHHSIM piBHS eHaoTeliaabHoro NO, SIKUil € KIFOYOBUM
PeTyJISITOPOM UYTIMBOCTI mepudepuIHNX TKAHUH A0 iH-
cyiny. Ockinbku NO npu3BOIUTh 10 301JIbIIEHHS KPOBO-
TOKY 1 TOCHJIEHHSI TTOIVIMHAHHS TJIIOKO3M KJiTuHamu, 'Y
MOXKe IHIYKYyBaTU PE3UCTEHTHICTh A0 iHCYJIIHY i arorrTo3
OeTa-KJIITUH MiALLTYHKOBOI 3a71031. ['Y TaKoX MOETHYETHCS
3 HU3KOIO iHIIMX MATOJIOTIYHUX CTaHIB: €HIOTETiaTbHOIO
IUChYHKIIIEO, YITOBIIBHEHHSIM OKMCHIOBAJILHOTO METab0-
JIi3My, a[ire3i€1o TPOMOOLIUTIB, TOPYIIIEHHSIM PEOJIOTii KPOBi
i1 arperaitieto TpoMOouuTiB [12].

EninemionoriuyHi mociiakeHHs MpOAeMOHCTPyBaau
TICHUI B3a€MO3B’SI30K MiXX pPiBHEM CEUYOBOi KUCJIOTHU B CH-
poBartili KpoBi Ta HasiBHicTIO MC i AesIKUMU 1HOr0 KOMIIO-
HEHTaMM SIK y JiTeil i MiIUTITKIB, TaK i B JOPOCIUX. Y IeSIKUX
TMOCITIIKeHHSIX BiI3HAU€HO CUJIbHUI 3B 130K MiX ['Y Ta
aTepOCKIEPO30M COHHOI apTepii cepen miTei 3 OXKMUPIiHHIM,
BucoKuUM AT i MeTaboJIiYHUMM TTOPYIIEHHSIMU BHACJIiTOK
30aTHOCTI iHCYJIiHy aKTUMBYBAaTH He JIMIlIEe iHCYJIiHOBI, aje
i1 agpeHepriuni peuenTopu [13]. Bin3dHaueHo TakoX TiCHUIA
KOpEJISILIHUI 3B’ 130K MiX TillepyprUKEMi€l0 Ta OKPEeMUMU
komnoHeHTamMu MC: rinepTpuriinepuaeMieio Ta 30ib-
LIEHHSIM OKPY>XKHOCTI TaJii [14]. Pe3yabrat iHIoro gociii-
JKEHHST TTOKa3aJId, 110 MiABUIIEHHSI PiBHSI CEUOBOI KMCJIOTU
roB’si3aHe 3 KoMroHeHTaMu MC, TaKUMU SIK TillepTPUTJIi-
LiepuaAeMisi, pe3UCTEHTHICTb 10 iHCYJIiHY, MminBuineHuit AT
i Hm3pKuii pisenb XC JITIBIL, ane 3B’5130K MixXK Ce40BOIO
KHMCJIOTOIO Ta rinepTpUuriiuepuaemMieto 0yB HaliCUIIbHIIIUM
i HaricTaOinpHiMM [15].

[inepypukeMist, sk KomnoHeHT MC, y maltieHTiB € Tpe-
JIMKTOPOM KapaioBacKyJISIPHOI CMEPTi, PO3BUTKY LIyKPOBO-
ro miabdery (LIJ1), Al i HedpomiTiasy. Pesynsratu 6aratbox
MOCJIiIXKeHb MOKa3aau 3B’ 30K MiX MiABUIIEHUM PiBHEM
CEYOBO1 KUCJIOTU i pO3BUTKOM TIOPYIIIEHb BYIJIEBOAHOTO
00OMiHy, a came nipeniabety i LIJI 2-ro Tuny [16]. ¥V moci-
mxeHHi NHANES 111 mokazaHo, 1110 iMOBipHiCTh PO3BUTKY
LIJI 2-ro Tury B MauieHTiB 3 MOJarpoo BTpUYi OibIIa, HixX
y peruty noryiii [17]. Oco0auBo MiAKpecII0eThCs 3B 51~
30K 0€3CMMNTOMHOI rinepypukemii 3 pozsutkom LI/ 2-ro
TUIY B XiHOK 50—60 poKiB MOMipHOro i BUCOKOTO ceplie-
BO-CYIMHHOIO pU3UKYy [18].

Hani ipo nommupeHictb MC y XBOopuX Ha Toaarpy pis-
HsATbCsT — Bin 25—60 10 90 %. Y 2002 pori AMepuKaHChKa
acouianisi kKi1iHiYHUX eHnokpuHosoriB (AACE) 3anporio-
HyBaJsa po3risaaTu I'Y sk oquH 3 ocHOBHUX KpuTepiiB MC
pa3om 3 abmOMiHATBLHUM TUTIOM OXUPiHHS (83 %), muc-
ninigemiero (89 %), AI' (62 %) i mopyIIEHHSIM BYTJIEBOI-
Horo ooMminy (I'l B 51 % i po3sutok LI 2-To Tvny y 22 %
naiieHTiB) [19]. PazoM 3 TuM MeTaboiuHi pos3naau € ¢ak-
TopoM pusuky ['Y, BoHa TicHO noB’si3aHa i3 LIJI, oxupiH-
HSIM, KOpDOHapHUM 3axBoploBaHHsIM, Al 3a pe3ynbratamMmu
nocaimxkeHHss NHANES, 1o Bkitoyano 5707 yyacHUKIB
BikoM Bix 20 pokiB i cTapiie, cepen ocid 3 momarporo Al
OyJ10 TiarHOCTOBaHO B 74 % TAlliEHTIB, XPOHIYHY XBOPOOY
Hupok (XXH) — y 71 %, oxupinus (IMT > 30 kr/m?) —
v 53 %, L1 2-ro Tuny — y 24 %. 11i mokasHUKM OYJIM BUILII,
HiX y IpyIli 3 HOpMaJbHUM piBHEM cedoBoi KuciaoTu [20].

I'Y Moxe cripusiTi po3BUTKY i1 nmporpecyBaHHI0 I1XC,
iHAYKYyIouM npoaykiiro NO, BUKIMKAE OKUCHIOBAJIbHUMA
cTpec, CIIPUSIE 3alajeHHIO i, CIpusitoun Moaudikallii OK1C-
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HEHHSI XOJIECTEPUHY JIITOMPOTEIHIB HU3bKOI IIUTHHOCTI (XC
JITTHILL), cTumy:ioe npoutidpepallito riagakom’si30BUX BOJIO-
KOH i 3MEHIIY€E MPOAYKIIil0 aAUMOHEeKTUHY [21].

AT’ — omna 3i ckiragoBnx MC, BunukHeHHs Al maTore-
HETUYHO TiCHO IOB’s13aHe 3 iHIMUMu ioro cumrroMamu (1P,
MOpPYIIEHHS BYTJIEBOAHOTO OOMiHY, oxupiHHs) [22]. Hani
eMieMioJoriYyHUX JOCTiIXKEHb TAKOX MiATBEPIKYIOTh ITPH-
yrHHU 3B 130K MK ['Y Ta AT [23]. ¥V pekoMmeHaalisx €B-
poreiichKoi acomuiartii kapaiosoriB (ESC) i €Bpomneiicbko-
ro ToBapucCTBa 3 aprepianbHoi rineprensii (ESH) 2018 p.
yrepiie B repefik (pakTopiB cepleBO-CyIMHHOTO PUBUKY
BHECEHO PiBEHb CEYOBOIT KUCIOTH > 360 MKMOJIb/J Y KiHOK
i>420 MKMOJIb/JT Y YOJIOBIKiB [24].

KAiHiYHMIM BUNOAOK

HaBoaumo icTopito xBopoOu maitieHTa A. Bikom 41 pik,
SIKWI IepeOyBaB Ha CTallioHApHOMY JIiKyBaHHi B 00JJaCHOMY
peBMaToJIOTiYHOMY 1LIeHTpi B O6epe3Hi 2023 p. Ha MomeHT
3BEpHEHHS — CKapru Ha MOCTiHMK Oilb y TOMiJIKOBO-
CTOITHUX, JIIKThOBUX, KOJIIHHUX CyrJio0ax, minBuiieHHs: AT
10 200/120 MM pT.CT.

Anamnes xeopoou. Y 2017 p. BusiBieHo migBuineHHSI AT
10 170/100 MM pT.CT., MPOTE TilMOTEH3UBHI ITpernapaT pery-
JIIpHO He TipuiiMaB. 2018 p. — rocTpuii mogarpuuHuii apTpUT
MEePIIOTO MIeCHO-(aJIaHTOBOTO Cyrji00a CTOI, Bi3HaYa€e
2—3 3aroCcTpeHH:I Ha piK, Haraau CaMOCTifHO 3HiMaB JeKca-
MeTa3zoHoM. CriagkoBicTh 00TsKeHa: Al B MaTepi i cecTpu.

O06’eKTUBHO: TiMEePCTeHIYHOI TiJIOOYI0BM, Maca Tija —
106 kT, 3pict — 176 cM, OT — 120 c™m, IMT — 34,2 xr/Mm?,
nedopMallist KOJIIHHUX CYTJIO0IB. Y JIeTeHSIX — BE3UKYJISIP-
He nuxaHHs. AT — 170/120 mm pr.cT. Ceple — JiBa Mexa
ceplis 1Mo cepeHbOKIIOYNYHI JIiHii, TpaBa — Mo napa-
CTepHaJIbHIM JiHii. ToHU ceplist ocabieHi, akleHT IPYroro
TOHY i CUCTOJIIUHUI IITyM HaJ a0pPTOIO, YaCcTOTa CepPILIEBUX
ckopoueHb (HCC) — 82 3a 1 xB. [1euinka BUcTymnae Ha 3 cm
HIDXYe Bilg peOepHOI IyTH.

Pesynbratt 00CcTeXXeHHSI: 3arajibHUIi aHaJIi3 KpOBI: Jieki -
kouutu — 7,8 - 10°/71, IIBUAKICTb OCiTaHHS €PUTPOLIMTIB —
28 mM/ron; aHali3 cevi 6e3 3MiH. BusiBieHo rinepxonecre-
puHewmito: 3arasibHuit xonectepuH (3XC) — 9,53 Mmosb/1,
JITTHIIL — 6,04 mvomb/m, JITIBIIL — 0,98 MMob/J, TpUTITi-
nepuay — 2,37 MMmoJib/J1; 6i10K 3aranbHuii — 80 r/J1, Kpea-
TUHIH — 105,3 MKMOJTB/J1, ce90BUHA — 8,2 MMOJIb/JI, CEUO-
Ba KucioTa — 680 MKMOJIb/J1. TecT Ha MiKpoalTbOyMiHypito
(MAY) — 80 Mr/no0y. [IIBuakicTh K1y004YKOBOI (hibTpaltii
(LITK®), po3paxoBaHa 3a ¢popmynoro MDRD, cranoBuia
65,5 mn/xB/1,73 M%. 3araiabHuii 6inipyoin — 17,6 MMoutb/1,
npsamuit — 4,0 MMoab/J, HellpsIMuii — 13,6 MMoJIB/TT;
ACT — 53 on/n, AJIT — 64 on/n. Imikemis HaTiie —
8,43 MMOJTb/71, TTIOCTIpaHIiaIbHA TITiKeMisa — 9,2 MMOJIb/JT,
riikoBaHuii remoro6iH (HbAlc) — 8,2 %.

EKT: cunycowuii putm, YCC — 70/xB, 610Kaia rnepeaHbol
JIiBoi riiku mydka [lica, 3HVDKEHHS TIPOLIeCiB pernosisipu3artii
B 3a[Hi}1 BepXiBKOBO-0OKOBIi IUISIHLI MiOKapza JIiBOIO 1LLTy-
Houka (JIL), rimeptpodist JILL 3 HaBaHTaXkKeHHSIM Ha HBOTO.

Exoxapmaiorpadist: momipHa rineprpodist miokapaa JILII,
TOBIIMHA MiXIIITYHOYKOBOI Ieperopoaku — 13 MM, TOB-
[IMHA 3aJIHBOI CTIHKM JIIBOTO IIUTyHOUKa — 12 MM, dpakilist
BUKUIY — 65 %. O3HaKM aTepOoCKiIepo3y aopTh. diacTomiv-
Ha nuchyskis [ cT.

Pentrenorpadist opraHiB rpyIHOI KIIITKH: JISTEHEBI MOJIST
0e3 BOTHMIIIEBUX Ta iHDINBTPaTUBHUX 3MiH. 30ibIIEHHS
PpO3MipiB JIiBUX BiIAiTIB CeplIs.

PenTreHorpadist J1iBoro JiKThbOBOTO Cyriioda — O3HaKHU
ocTeoapTpurty | CT., 1iBOro roMiIKOBOCTOITHOIO Cyrjio0a —
03HaKu octeoapTpury I cT.

V3]l opraHiB 4yepeBHOT MOPOXKHUHU: IeraToMeratis
3 TIOCUJIEHHSIM CTPYKTYPH MEUiHKU, HE3HAYHE TTOCUJIEHHS
MapeHXiM1 HUPOK.

3a maHuMu 10O60BOTr0 MOHITOPUHTY AT: MaKCMMaIbHUI
cuctoiiuanii AT — 198 MM pT.CT., MiHIMaIbHUI CUCTOJTIY-
Huit AT — 145 MM PT.CT., MaKCUMaJbHUM AiaCTOJiUHUIA
AT — 142 MM pT.CcT., MiHiManbHUI giacToniyHuiit AT —
106 MM pT.cT., cepenHiit miacromiuauit AT — 103 MM pT.CT.,
cepeniii cuctomiuyauii AT — 178 mM pt.cT. BapiabenbHicTh
cuctoiiuHoro AT HopMajbHa. 3a CTyIIeHeM HiYHOTO 3HU-
XKeHHsI cuctoniuHoro AT maiieHT HaJeXXUTh 0 KaTteropii
non-dipper.

[Tpu npoBeaeHHi no6oBoro MoHiTopyBaHHs EKI 3a me-
pioJl CTIOCTEePEeKEHHSI PEECTPYETHCSI CUHYCOBUIA PUTM i3 ce-
peaHbOI0 YacToTol0 75 yiu/xB, MiHiManbHa YCC — 56 yu/xs,
MakcumaibHa YCC — 131 yn/xB, 69 MOOIMHOKUX CyIpa-
BEHTPUKYJISIpHUX eKcTpacucrtoia. Emizonu nenpecii ST He
BUSIBJICHI.

3a 1aHUMHM 1O0JaTKOBUX OOCTEXEHb y TMallieHTa BCTa-
HOBJIeHO oxupiHH 11 cTyneHs 3a abgoMiHaAbHUM TUIIOM,
y Hboro 3HmkeHa LIIK®, nasisna MAY, BUSIBIEHO MEBHi
MOpPYILIEHHS JIiigHoro crekrpa (migsuiueHHs piBHsa 3XC,
XC JITHILL i TT, 3amskenns XC JITIBIIL). Ha EKT € o3na-
ku rineprpodii miokapna JILL, 6iokana nmepeaHboOI TiJIKu
myuka ['ica, 1110 BimoGpaxkae CTpYKTYpHi 3MiHU B MioKap/ii.

OTXe, y JaHOTO TallieHTa HasiBHi Bci o3Haku MC
(abmomiHanbHe oxupinHs, AT, rinepaiminemis, LI 2-ro
THITY, TillepTpurIinepuaeMis, 3HvkeHHs piBHsg X C JITIBILL
<'1,3 MMOJIB/J1, @ TAKOX KMPOBa XBOPOOa MEUiHKM).

IMoennanns tskkoi AI' 3 XXH, L/ 2-ro tumy BigHO-
CUTb JAHOTO TALIiEHTA 10 TPYITH JyKe BUCOKOTO KOPOHap-
HOTO PU3UKY; iHIUBimyaabHU pu3uk 3a Tadnuiero SCORE
(Systemic Coronary Risk Evaluation) cranoBus oHan 10 %.

KniniyHuii niarHo3: moparpa, mogarpuIHuii apTpuT, Xpo-
HIYHU TTepeOir 3 ypaKeHHSIM TOMIUTKOBOCTOITHHX CYIJIOOIB,
KOJIIHHUX, JIIKThOBUX cyrjo6iB, Rtg-cragist I. Oxupinus
I1 cT. Merabomiunuii cunnpom. duciimiaeMis. AprepiaabHa
rineprensisa 3-ro crynens, I cramist, pusuk 4 (yxe BUCO-
kuit). linepreH3uBHe ceplie, rinepTpodis JAiBOro HUTyHOUKa,
CH I ct. XXH II ct. LlykpoBuii niabet 2-ro TUIy, yriepiie i-
arHoctoBaHuil. 2KupoBa xBopoba neviHku. HeankoroabHuii
CTEeaTorernaTuT 3 BUPaXXeHUM CTYIIeHEM aKTUBHOCTI.

O6roeopeHHs

B onoBnenux pekomenaaiisx EULAR (2017) momno
NiarHOCTUKM # JIiKyBaHHS TOJarpy MopyueHHs GyHKIil
HUPOK, IXC, ceplieBa HEMOCTaTHICTh, IHCYJIBT, 3AXBOPIOBAH -
Hs1 iepudepuIHMX apTepiit, oXXUpiHHS, TinepJimigeMis, Al
LIJI i kypiHHS 3apaxoBaHi 1o ii KOMOPOiZHUX cTaHiB [25].

TeparneBTruHa TaKTUKa BEJCHHS TalliEHTa MOBUHHA
BKJIIOUATH MOAM(DIKaIIi0 CrIOcO0y XKUTTs, 3HKeHHsT AT mo
LIJTbOBOTO PiBHS i e(peKTUBHE JTiKyBaHHSI iHIIMX (haKTOPiB
PUBUKY JUISl 3MEHILIEHHST Pe3UAyabHOTO KapaioBacKyJsip-
HOTO PU3UKY.
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BigmosigHo manieHTy HagaHo BCi HEOOXimHI peKOMeHIa-
i1 o0 MoaudiKallii CTUITIO XUTTS: Ji€Ta 3 00MEKEHHSIM
MPOAYKTIB, IIO MiCTATH (DPYKTO3Y, 3 HAAMipHUM BMiCTOM
MypUHiB, 0OMEXUTH CiJib 10 5 T Ha 100y; moMipHi diznuHi
HaBaHTaxkeHH:s: xoabba 1mo 40 xB 4 pa3u B THXIeHb. s
KOpeKllii rinepypukemii mpusHaueHo ¢edykcocrat 40 mr
3 TOCTYITOBUM 30iJIbLIIEHHAM 1031 10 80 MT mics inu 1o-
critino. [l Kopexuii riikemii — metdopmin 500 mr mo
1 TabneTui ABivi Ha IeHb 3 TUTpalii€to 103u 10 2000 Mr 110~
criiiHo. J1st 3HkeHHs AT 3 OCSTHEHHSIM LIJIbOBOTO PiBHS
130/80 MM pT.CT. mpu3HaUYeHa KOMOiHOBaHa aHTUTIIIEPTEH-
3MBHa Teparist — BajicaprtaH i amtoauid (160/5 mr/mooy),
NI KOpek1ii nucininemii — posyBactatuH 20 mMr/mo0y
3 IOCSITHeHHSIM 1itboBoro piBHg XC JITTHIII 1,8 MMoob/m.

Uepes 16 THKHIB cTaH Mali€eHTa 3a0BibHUIA. Bin3Ha-
Ya€eThCsl 3HMKEHHST MacH Tijia Ha 8 KT, AT mpu caMocTiiiHO-
My KOHTpoJIi — Ha piBHi 120—130/75—80 MM pT.CT., piBeHb
rikeMii HaTie ctaHoBUB 5,1 MMoib/1, HbAlc — 6,5 %,
KOHIIEHTpallisg ce4oBoi KucaoTu — 340 MKMOJIb/1. 3HU-
3uJIMCs TToKa3HuKM Jjinigorpamu: 3XC — 5,2 MMOJIb/J,
XC JIMHIL — 2,0 mmonb/n, TT — 1,8 mmonb/n. LIHIK® 3a
MDRD cranoBuna 70 mi/x8/1,73 M.

[TalieHTy peKOMEeHIOBaHO MPOIOBXUTHU Teparlito (Bajio-
qurt 160/10 Mr /mo6y, posysactatrd 20 Mr/mo0y, pedykco-
crat 80 Mr/mno0y, metdopmid 2000 mr/nody). OTxe, naHuit
KJIiHIYHUI TPUKIad IEMOHCTPYE MOXKIIMBICTh €(heKTUBHOTO
KoHTpoiio piBHS AT, JinigHOrO, ByrJIeBOAHOTO i MypUHO-
BoOro ooMiHy B naiieHTiB i3 MC B aM0y/1aTOpHUX yMOBaXx.

Bedennsa nauicnmie 3 memaboaiunum cunopomom. Metoro
€ MaKCUMaJIbHE 3HVXKEHHSI 3arajIbHOTO CEPLIeBO-CYIMHHOTO
PU3UKY I JleTanbHOCTi. OCHOBHA i/1es] CTBOPEHHST KOHLISTIIIi1
MC nosnisirae y BUJIEHHI TTOMYJISIIT TTALIEHTIB 3 BUCOKUM
CepLIeBO-CYIMHHUM PU3UKOM, Y SIKUX IIPOBEACHHS Mpodi-
JIAKTUYHUX 3aXO[IiB, 1110 BKIIOYAIOTh MOAMMIKAILIil0 CITOCO-
Oy >XKWTTSI, i 3aCTOCYBaHHSI alcKBaTHUX JIIKAPCHKUX 3aCO0IB
MOXKe 3HAYMMO BIUTMHYTU Ha OCHOBHI TTOKa3HUKH 30POB’SI.
Buninenns nmauieHTiB 3 MC Ma€e TakoX BeJIMKE KITiHiYHE
3HAYEHHSI, OCKLIbKU, 3 OMTHOTO OOKY, 1LIeli CTaH € OOOPOTHUM,
TOOTO MPU BiATIOBITHOMY JIIKyBaHHI MOKHA IOMOTTUCS 3HUK-
HEeHHs1 00 MPUHANMHI 3MEeHILIEeHHs BUPa)KeHOCTi OCHOBHMX
0T0 MPOSIBIB, 3 iHIIIOTO — BiH IEpPeIye BUHUKHEHHIO TaKO1
naroJorii, sk LIJ] 2-ro Tumny it arepockiiepos, 1o Hepo3pUB-
HO ITOB’SI3aHO 3 MiABUIIEHHSIM CMEPTHOCTI B IOITYJISIIII.

TepameBTUUHA cTpaTeTisi Mae BKIOYATU: ONTUMAb-
Hi MeToau Moaudikallii cmocoOy XuTTs, 3HUXKEeHHS AT
1o uinboBoro piBHs. Pisens XC JITIHII ciin 3HMKyBa-
TH BiIMOBiAHO A0 mpodimo pusuky: > 50 % i < 70 mr/mn
(1,4 mmonw/n) mpu AT'i CC3, XXH, 11/ a6o 6e3 CC3 i nyxe
BUCOKOTO pu3nKy; > 50 % i < 100 mr/ma (1,8 MMoJb/m)
y MAaIL€HTIB i3 BUCOKUM pu3uKoM. CJIill 3HU3UTHU BMICT IJTI0-
Ko3u B cupoBatii Hatiie < 7,0 MMob/1 a6o HbAlc <7 %.
VY xBopux Ha CC3 [0LiIbHO PO3IJISIHYTH aHTUTPOMOOIIM-
TapHY Tepariito (Jiuiie K BTOpMHHY npodinakTuky). [lep-
BUHHVMU IIOBUHHI OyTH 3aXOM, CIPSIMOBAHI Ha 3MEHILIEH-
Hs MacH Tijla i HopMaJi3allilo MeTabOIiYHIX OPYIIEHb.

Baxx1MBOIO CKJIaMOBOIO TIpOTrpamMu 3i 3MEHIIICHHST Macu
Tijla € MiABUILEHHS (i3nYHOI aKTUBHOCTI. Di3nuHi TpeHy-
BaHHS CIIPUSIOTH 3MEHIIIEHHIO MacH TijJla 32 paXyHOK 0e3-
MocepeaHiX eHePreTUYHMX BUTPAT i MiATpUMAaHHIO 6a>kaHO1
MacH Tifa.

AnTturineprensusHa tepamisi. [Ipo6iema BuGopy aHTH-
rinepTeH3uBHOTrO Tpernapary B nauieHTa 3 MC y rnoeaHaH-
Hi 3 rinepypuKeMi€elo i/abo mogarpoio € ayxe CKJIaaHOIO.
BasxiinBe 3HaueHHsST Mae MeTaboJliuyHa Oe3reKa rnpernaparis,
1110 BUKOpUCTOBYIOThCs B Tepartii AL, IXC, cepiieBoi Heno-
cratHocTi. [Ipenaparu, siKi MaloTh MeTa0OIiYHY HEMTpab-
HIiCTb i He BUKJIMKAIOTH JiliAHUX MopylieHb Ta 1P, MoXyTh
Harepe/ BBaXKaTUCS TAKUMMU, 1110 He BUKJIUKaOTh ['Y. AHTH-
rinepTeH3MBHUMU TIperapaTaMu MepIioro BUOOPyY JUIs JTiKy-
BaHHs Al y xBopux 3 MC i IV € iHribitopu aHTiOTeH3MHITe-
peTBopiorouoro hepmeHTy (IAITMD), 61oKaTOpH peLenTopiB
anrioreH3uny I (bPA I1) i 6;10kaTopu KanbllieBUX KaHaJiB
(BKK), nns sskux moBeneHi MmetaboiuyHa HEUTpaIbHICTD
i OpraHONpPOTEKTUBHA [lisl, TO3UTUBHUI BIUJIMB Ha BYIJe-
BOIHUIA, JTIiMigHMIA 00MiH i pyHKIIiI0 eHmoTemiio [26].

[HrioiTopn ATT®D po3riasnaroThes SIK OCHOBHI aHTUTI-
nepreH3uBHi 3acoou y Bunaaky 1P i MC. [1pemapatu iporo
KJIacy MaloTh HaMOUIbIII mepeBaru 1 namieHTiB i3 LIJT
2-T0 TUILY, 30KpeMa 3 Hedpomartieto. [1pencraBHuku 111
kiacy iATT® (rimpodinbHi JTiK1) TPaKTUYHO He BIUTMBAIOTh
Ha IMypUHOBUIA 0OMiH, BOAHOYAC € BiTOMOCTi PO 30aTHICTh
OKPEMUX MPeICTAaBHUKIB 1IbOTO KJ1acy 3HuXyBatu ['Y B Kpo-
Bi, 1110 OOYMOBJIEHA [iypeTUYHOIO TepaIti€o (KarnTompu,
JI3UHOIPWII, paMinpui). Takox cIim BiZ3HAYMTH, 1110 B Ie-
SIKMX XBOpUX Ha noxarpy iAIT® minBuiyoTh 4acTOTy MO-
0iYHUX e(eKTiB aJoNmypUHOILY (B IIEPIIY Yepry JEeHKOIeHii),
IOTaHO MOENHYIOTHCS 3 MPOTUAIA0ETUUHUMMU 3aCO0aMU.

bnokaropu peuentopisB aHrioteH3uHy Il yHaciinok
edpexTuBHOTO npurHiveHHss PAAC maloTh Taki cami remo-
IMHAMIYHI i1 MeTabOoJIiYHI BJIaCTUBOCTI, SIK iHTiOiTOpr AITD.
YV MeTaaHaJisi, y sskuii 0ys1o BKJIIOYeHO JaHi moHan 143 Tuc.
Mali€HTIiB, TOKa3aHo, 1m0 bPA Il 3a 3gaTHicTIO 3HIKyBaT!
pusuk po3ButKy LI nepeBuiiytors iAIID. BetaHoBIEHO,
mo BPA 11 Ha 43 % 3HMXYIOTb PU3UK PO3BUTKY 200 TPO-
rpecyBanHs LIJ1 [27]. Y nocaimkenHi MARVAL noseneHo,
110 3aCTOCYBaHHS BaJicapTaHy Bxke uepe3 24 TUXHI CITPUsLIO
IMOBEPHEHHIO KOXXHOTO TPETHOTO TalliEHTa 10 HOPMOAJILOY -
MiHypii [28]. binbie Toro, y nocaimkeHHi KVT noseaeHo,
1110 BajicapTaH yMoBiIbHIOE TporpecyBaHHs XXH i 3MeH-
1IIy€ HEOOXiAHICTh Y MPOBEIEeHHI 3aMiCHOI HUPKOBOI Tepartii
Ha 42,5 % [29].

Kpim Toro, neski BPA 11, Hanpukian jo3apTaH, MaloTh
3[IaTHICTh MO3UTHBHO BILUIMBATH HA ITyPUHOBMI OOMiH, SIKIiA
npu MC Hepinko ropyiieHuit. Tak, B OMTHOMY 3 JIOCTiKEeHb
MIPOJIEMOHCTPOBAHO, 1110 IepeXiJ MallieHTiB 3 KoMOiHalii
6siokaTOpiB peuenTopiB aHrioTeH3uHy Il 3 TiasuaHUM abo
Tia3ua0NoAiOHUM IiypeTMKOM Ha KOMOiHallilo J03apTaHy
3 TiAPOXJIOPTIa3uAOM CYIIPOBOMIKYETHCS BipOTiTHUM 3MEH-
IIIEHHSIM CUPOBATKOBOI KOHIIEHTpAllil C€40BO1 KUCIOTHU
y xBopux Ha Al. BaxinBuM € Toii (pakT, 1110 3HVKEHHSI PiBHS
CEYOBOI KMCJIOTH TIil BIUTMBOM JIO3apTaHy CYITPOBOIKYETh-
¢Sl MOJIIMIIEHHSIM TTPOTrHO3Y, 110 0YJI0 MPOAEMOHCTPOBAHO
B MAaLIi€HTIB 3 AiabeTnuHOIO Hedpomnarieto [30].

be3cyMHiBHOIO mepeBaroio 6;10KaTopiB KaJlbIliEBUX Ka-
HaJIiB € MeTa0oJIiYHa HEUTPAJIbHICTh, 1X 3aCTOCYBaHHS He
YUHUTH BIUIMBY Ha OOMiH JIiIiAiB i BYIJIEBOIIB, a JUTiI-
PpOMipUANHOBI MOXiAHI TPETHOTO MOKOJIHHS (aMJIOMMIIIH,
JIEPKAHIINTIIH, JIALIMIUTIH TOIIO) CIPUSIIOTH MOJITIIEHHIO
YYTJIMBOCTI TKAHMH JI0 iHCYJIiHY, 1110 BU3HAYA€ MOIUIBHICTD IX
BukopuctanHs ipu [P i MC 3 T'Y [31]. BaxuuBi Takox Kap-
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nio- i penornporekTopHi epekty BKK tpuBanoi aii. Y mocmi-
JUKEHHi aHTUTIEPTEeH3UBHOI €(DeKTUBHOCTI IBOX JIIKAPChKUX
¢dopMm amtonuIliHy y xBopux 3 Al' mpogeMoHCTpoOBaHO cTa-
TUCTUYHO 3HAYMME 3HWDKEHHS PiBHSI CEY0BOI KMCIIOTH [32].

V xBopux Ha roaarpy, siki CTpaxknaoThb Big Al, HeooXin-
HO OpaTu 10 yBaru B3a€EMO3B’SI30K CKJIATHUX METa00JIiu-
HUX TPOLIECiB, 11100 HE 30iIbIIUTU PU3UK TeparieBTUYHO
IHIYKOBaHOI mogarpu. 3pOCTaHHSI BMICTY CE4OBOI KMCIOTU
B CUPOBATIIi KPOBi 3 pO3BUTKOM CYIJI000BOI ITogarpu —
Io0pe Bimome HebaxkaHe sIBUIIE, 110 BUHUKAE MPU 3aCTO-
CYBaHHI SIK Tia3MIHUX, TaK i MEeTJIHLOBUX HiypeTukKiB [33].
Pa3zom 3 TUM 10BeieHO, 1110 TOpPACEMiJ 3HAYHO MEHIIOIO
Mipolo, HixK GypoceMin i Tia3uaHi OiypeTUKu, IPUTHIYYE
GyHKIIi10 Ta eKCKpeIlilo ceYOBOT KUCIOTU i He HACTIIbKU
iCTOTHO CIIpHMsI€E HAPOCTAHHIO YPUKEMIi.

3BaxkalouM Ha Te, 1[0 B PO3BUTKY META0OJIYHOTO CHH-
JIPOMY OCHOBHY POJIb BilirpaloTh aKTUBALIisl CUMITATUIHOL
HepBoBoi cucteMu, [P, I'l, a Takoxk HasIBHICTh BUpakKeHUX
MeTaboJIiYHMX NOPYLIEeHb, OAHUM i3 KJIaCiB peKOMeHI0Ba-
HUX TIMOTEH3MBHUX TPEIapariB € MpernapaT LHeHTPATIbHOT
Iii, 30KpeMa MOKCOHIJIUH, SIKM{ MPUBOAUTH 10 HOpMaJi-
3a11ii piBHS INIIOKO3U B KPOBi, 3HIKeHH 1P, mo3utuBHO
BIUIMBA€E Ha MOKA3HUKM JIiIiJHOIO OOMiHY.

bnokaTopu o,-agpeHepriyHuX pelenTopiB cepel ycix
AHTUTINEePTEH3MBHUX 3aCO0IB MalOTh HAWNOUIBII CIIPUSITIIN -
BUli MeTaboIiyHU mpodisb. I1ix iX BIUIMBOM 30UIbITYETHCS
YYTJIUBICTh TKAHWH [0 iHCYIiHY i 3HAYHO MOKPAIIYEThCS JIi-
MigHUI 00MiH, 3HMKYEThCS piBeHb 3XC, TT, minBuilyeTbest
BMmict y mna3mi XC JITIBII. Y koMmOiHawii 3 iHIIMMM aHTH-
rinepTeH3MBHUMU 3ac00aMM TIpernapar i€l rpyInu J0Kca3o-
3UH MOKe€ YCTIIIIHO 3aCTOCOBYBATUCH /IS JIIKYBaHHS XBOPUX
i3 MC i/a60o oxupinHsm i ['Y.

Kopekuist ByrieBoanoro oominy. MeTdopmiH — onrtu-
MaJbHUI 3aci0 mepiroi JTiHil 11 JiKyBaHHS ITAlli€HTIB i3
LI 2-ro tTuny. MeTchopMiH 3aCTOCOBYIOTH ISl 3HUKEHHSI
PU3UKY PO3BUTKY ab0 3aTpuMKU mmovyatrky LI/l 2-ro tumy
B JOPOCMX MAILli€EHTIB 3 HAAMIPHOIO MAacoOIO TiJIa 3 MOPY-
LIEHHSIM TOJIEPAHTHOCTI A0 TJIIOKO3U, i/a00 MOPYLIEHHSIM
rIikeMii HaTie, i/abo minBuieHuM piBHem HbAlc, sxi
MaloTh BUCOKMIT PU3UK PO3BUTKY SIBHOTO (MaHi(heCTHOro)
LJI 2-ro tuty [34].

Kopekuisi nucnininemii. CtaTuHU € rpenaparaMu BUOOpY
IUIS1 JTIKyBaHHS aucinigemii y xopux Ha MC. Pimenns npo
MEeINKAMEHTO3HE JIiKYBaHHS AUCTiMiaeMil 6a3yeThCs SIK Ha
JAaHUX BUBHAYEHHSI PiBHS JIITiAiB MiC/IsI AOTPMMAaHHSI TiloJTi-
MigeMiuyHOI JIETU IIPOTATOM HE MEHIIIE HixK 3—6 MiCsILiB, TaK
i Ha pe3yJibTaTax BUBHAYEHHSI CyMapHOTO CTYTEHS PU3UKY
PO3BUTKY aTepocKiepo3y. XBopuM Ha LIJI ipu cymytHiit IXC
Tepallilo CTaTUHAMMU CJTiJI TpU3HAaYaTH He3aJIeXKHO Bill BUXiI-
Horo XC JITTHIII, opieHTy10uMCh Ha HOCSTHEHHS LIIJTbOBOTO
nokaszHuka < 1,4—1,8 Mmosb/J1. Y naui€eHTiB, sIKi MalOTh
BUCOKHI (a0 my>Ke BUCOKMIT) KapaioBaCKYISIpHUI PU3UK,
3 TirepTpuIIiLepuaeMiero Mix 1,5 i 5,6 MMoIb/J1, He3Baxa-
[OUYM Ha JIIKYBaHHS CTAaTUHAMM, CJTiJl PO3IJISTHYTH MOENHAHHS
Tepariii cTaTUHAMU 3 TIOJIIHEHACUUYEHUMU XKUPHUMU KHCITIO-
Tamu. Y AeSIKUX KIIHIYHUX CUTYALlisIX TOLIBHO PO3IJISTHYTH
MOXKJIMBICTb KOMOIHOBAHOI Teparlii 3 10JaBaHHSIM €3eTUMiOy,
HIKOTMHOBOI KUCJIOTH 200 (ibpaTiB. HeoOXinHo rnpusHayaT
CTaTMHU B MAaKCUMAaJIbHO PEKOMEHI0BAaHUX 200 MaKCUMaJlb-
HO TIEPEHOCUMUX J103aX ISl JIOCSITHEHHSI LiJTbOBUX PiBHIB

XC. Kombinamist heHodiOpaTy 3i cTaTUHAMU PO3TIISIIAETHCS
K e()eKTUBHA i BiITHOCHO Oe3rneyHa Tepartist 1J1s JTiKyBaHHS
aTeporeHHoI aucaimizemii [35].

Yparo3HmKyBajibHA Tepamig. Y BUIAAKy KJIiHIYHO Ma-
HiecToBanoi I'Y, ToO6TO 3a HasIBHOCTI Mmogarpu, Hali€H-
TaM ToKa3aHWUl TPUIOM iHTiOITOPIB KCAHTUHOKCUIA31
(anonypuHoi, ¢pebykcocTar), 110 HajlexkaTh J0 MperaparTiB
rep1oi JiHii. J1ig mux 3aco0iB HampaBIeHa Ha 3MEHIIIEHHST
CUHTE3y CEYOBOI KMCJIOTH, LiITbOBUI PiBEHb SIKOI Ha TJIi
Teparnii ctaHOBUTh MeH1e 3a 360 MkMouib/71 [41]. HeBu3Ha-
YEHUM 3aJIMIIAETHCS TTMTAaHHSI KOpeKIlii 6e3cuMnToMHOI 'Y,
IIJISI SIKO1 BiZICYTHi MOKa3aHHs 10 3aCTOCYBaHHS iHTiOIiTOPiB
KCaHTUHOKCHIAa31, B TTamieHTIiB 3 AT

OTxe, 3a pe3yJbraTaMU AOCJIiI)KeHb BCTAHOBJIEHO
MMPUINHHO-HACTIIKOBMI 3B’s130K MixX [P i cupoBaTkoBUM
piBHEM ce4yoBoi Kucjaotu B mauieHTiB i3 MC. Ctparerist
BeneHHs namieHTiB i3 MC nmoBMHHA BKJIIOYATU CKPUHIHT
i Kopexitito Al, ByriieBogHOTO, IypUHOBOTO OOMiHY, THUCTi-
migemii, 3armo0iraHHsI PO3BUTKY KapAiOBaCKyJISIPHUX MOIiiA.

KoudaikT inTepeciB. ABTOpU 3asIBJISIIOTH PO BiCYTHICTh
KOHJIIKTY iHTepeciB i BiacHoOi (piHaHCOBOI 3a1liKaBJIEHOCTI
MPU MiATOTOBII JaHOI CTATTi.
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Metabolic syndrome and hyperuricemia: features of patient management
(clinical case)

Abstract. Metabolic syndrome (MS) is a group of interrelated met-
abolic disorders such as high blood pressure, central obesity, insulin
resistance (IR), dyslipidemia. The main mechanisms that indicate
a metabolic disorder and contribute to its development are IR and
a large amount of circulating free fatty acids. In turn, tissue IR is often
combined with other abnormalities including disorders of uric acid
metabolism, changes in the hemostasis system, endothelial dysfunc-
tion, increased levels of C-reactive protein. At the same time, metabo-
lic disorders are a risk factor for hyperuricemia. MS occurs in 25—60 to
90 % of all gout patients. About 50 % of patients with hyperuricemia
have symptoms of MS. Hyperuricemia as a component of MS is a pre-
dictor of cardiovascular mortality, development of diabetes mellitus,
hypertension and nephrolithiasis. Hyperuricemia is closely related to
diabetes, obesity, coronary heart disease, hypertension. On the exam-
ple of a clinical case, the main components of MS are considered, as
well as the issue of the relationship between hyperuricemia, gout and
the components of MS. The main idea behind the creation of the MS
concept is to select a population of patients at a high cardiovascular risk
in whom preventive measures such as lifestyle modification and the use

of adequate drugs can significantly affect the main health indicators.
The goal of managing patients with MS is to minimize cardiovascular
risk and mortality as much as possible. Accordingly, the therapeutic
strategy should include optimal ways to modify the lifestyle; lowering
blood pressure to the target level and treating comorbid conditions;
reducing low-density lipoprotein cholesterol according to the risk pro-
file: > 50 %, and < 70 mg/dL (1.4 mmol/L) in patients at a very high
cardiovascular risk; > 50 %, and < 100 mg/dL (1.8 mmol/l) in high-
risk patients; reducing fasting serum glucose < 126 mg/dl (7 mmol/1)
or glycated hemoglobin < 7 % (53 mmol/mol); maintaining uric acid
level < 6.5 mg/dL (0.387 mmol/L), in patients with gout — below
6 mg/dL (0.357 mmol/L). Thus, according to the results of the re-
search, a causal relationship was found between insulin resistance
and serum uric acid levels in patients with metabolic syndrome. The
strategy for managing patients with metabolic syndrome should in-
clude screening and correction of hypertension, carbohydrate purine
metabolism, dyslipidemia, and prevention of cardiovascular events.
Keywords: metabolic syndrome; insulin resistance; hyperuricemia;
dyslipidemia; hypertension
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