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Abstract. Background. Turkey is one of the them that has the highest prevalence in Europe, with about one
in every seven adults diagnosed diabetes mellitus. By 2035, Turkey will have the highest number of people with
type 2 diabetes in Europe, at almost 12 million. Mortality rates have increased with the increasing prevalence of
type 2 diabetes, especially in the younger population, such that half of the deaths come from those under sixty. The
beliefs and mental state of patients with chronic illnesses like diabetes can affect disease outcomes and the pa-
tients’ self-management. Self-care and diabetes medications are important components in improving the disease
outcome, though many studies have shown that these activities can be negatively related to fatalism about the
disease state. The aim of this study was to investigate the reliability and validity of the Turkish version of the Dia-
betes Fatalism Scale (DFS), which was developed by Egede. Materials and methods. This was a methodological
study. The scales were administered to a total of 139 patients with type 2 diabetes. The content and construct
validity of the scale were assessed. The construct validity was evaluated using confirmatory factor analysis (CFA),
and the reliability was assessed in terms of internal consistency. Results. In terms of the population tested, 54.7 %
of the participants were men, 73.4 % were married, 54 % had another disease, 18 % were high school graduates,
the average age was 50.20 + 16.82 years, the average duration of diabetes was 19.31 + 14.25, and mean gly-
cated hemoglobin (HbA1c) level was 7.06 + 0.65 %. It was found that the Kaiser-Meyer-Olkin (KMO) measure of
sampling-size adequacy was 0.770, indicating an adequate size, and the chi-square value was 1078.402. When
the fifth item was excluded from the study and the analysis was repeated, the KMO coefficient was 0.802 and the
chi-square value was 1020.244, p = 0.000. The Cronbach’s alpha value reached 0.806, indicating a good internal
consistency. The Cronbach’s alpha values of the other subscales also seemed to be at a very good level. Con-
clusions. Our study showed that the DFS is a valid and reliable scale for the Turkish society. DFS-T is a suitable
scale for health professionals to use to assess the fatalism of diabetic patients in Turkey.

Keywords: type 2 diabetes; fatalism; nursing; reliability; validity

Introduction

Type 2 diabetes mellitus (DM) is one of the global
chronic disease has been increasing every last decades, now
1/7 adults is living with DM and 3/4 of cases are from low
or middle class country [1]. Turkey is one of the them that
has the highest prevalence in Europe, with about one in eve-
ry seven adults diagnosed DM. By 2035, Turkey will have
the highest number of people with type 2 DM in Europe, at
almost 12 million [2].

Mortality rates have increased with the increasing preva-
lence of type 2 DM, especially in the younger population,
such that half of the deaths come from those under sixty [2].
The beliefs and mental state of patients with chronic illnes-
ses like DM can affect disease outcomes and the patients’
self-management [3]. Self-care and diabetes medications are
important components in improving the disease outcome [4],
though many studies have shown that these activities can be
negatively related to fatalism about the disease state [5].

.The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CCBY, which allows othersto  freely distribute the
©2022. The Authors. This i icle under th fthe Creative C Attribution 4.0 | ional Li (CBY, whichall h freely distribute th
published article, with the obligatory reference to the authors of original works and original publication in this journal.
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4]

Fatalism is about a decrease in healthy behaviors known
to improve diabetes-related outcomes, like eating healthy
foods, exercising, and not smoking [6, 7]. Fatalism is the be-
lief that the person has no means of control over their own
symptoms, and they become totally dependent on a higher
power, mainly God [8]. Many people with different religions
in the world share a lot of common cultural and religious
beliefs and values, such as fatalism [9]. There is little atten-
tion given to how a person with a chronic illness, in general,
and diabetes, specifically, responds to fatalism and its sub-
sequent implications on disease self-management. Patients
succumbing to fatalistic views about the disease believe that
it is something coming from God and that they do not have
power and control over it [9, 10].

This belief affects the ability of diabetes patients to cope
with their disease and adopt self-care practices, but the ab-
solute effects on the self-management of diabetes are un-
clear [10, 11]. Diabetes fatalism is characterized by hope-
lessness, perceptions of despair, and powerlessness [12].
Many studies about diabetes fatalism found that diabetes
fatalism is related to unexpected health outcomes, glycemic
levels which cannot be control, and a lower quality of life
[12—14]. Fatalism is associated with individuals’ coping re-
sponse and spiritual beliefs and also type 2 DM experience
[13]. Previous studies findings show that type 2 DM fatalism
is also related to poor self-care and glycemic control [13,
14]. It reflects patients opinions whether and to what ex-
tent they can control the outcomes of their deeds [14, 15].
DM fatalism has been studied in ethnic groups such as Afri-
can-Americans [12, 13], South Asians in UK [16], Latinos/
Hispanic [3] and Iranians [17] of which exhibited increased
fatalistic beliefs and practices, thereby jeopardizing their di-
abetes self-care and glycemic control.

According to the findings of an international compara-
tive field study carried out recently, unlike people from Ca-
nada, US and Norway, half of the people participating in the
study in Turkey acknowledged that “they have very little to
change the course of their own life” [18]. There are fatalism
scales developed in the international literature in many dif-
ferent fields [19]. It is observed that the studies on fatalism in
Turkey were mostly carried out in the field of religion [20].

The fatalism studies in Turkey are quite limited although
it is a Muslim country with a strong belief in destiny. Studies
that determine the fatalism status of health-related patients
will shed light on this area. Because fatalism is effective in
many areas from health to social life in Muslim countries.
L.E. Egede and C. Ellis developed the Diabetes Fatalism
Scale (DFS) to determine the level of a diabetic patients’ fa-
talism [12]. The DFS scores measure the quality of life, self-
care, healthy lifestyle choices, blood sugar testing, and the
glycated hemoglobin (HbAlc) levels of DM patients [5, 12].

The purpose of this study was to validate the Turkish ver-
sion of DFS.

Materials and methods
Sample

This methodological-type research stud consist of 139
Type 2 diabetes patients in Turkey. The patients were cho-
sen randomly and were selected in accordance with the fol-
lowing criteria: aged older than 18 years; have had a DM

diagnosis for at least one year; were not pregnant; were fully
oriented and conscious; diabetic patients who did not have
problems with vision, hearing, or using their hands; and who
could read, write, speak, and understand Turkish. The face-
to-face interview method was used for collecting data by re-
searhers and it lasted 20 minutes The study has three steps:

1) the adaptation to Turkish language;

2) testing the content validity;

3) performing psychometric analyses.

Linguistic Validity and Assessment of the Data
In step one, the original scale was translated from En-
glish to Turkish by who can speak both languages well. First
it translated from Turkish to English then the scale in Turkish
back translated in English. Second, items in original origi-
nal scale compared with items in back translated scale. After
examining the compatibility between the original English
scale and the translated one, the Turkish scale finalized.

Content Validity

In step two, to test content validity the Turkish scale sent
to an expert panel (included of one endocrinologist, two dia-
betes nurses, one psychiatrist, three nurse academicians) who
have studied on type 2 DM. This expert panel evaluated the
items of scale in terms of distinctiveness, understandability
and appropriateness for the purpose. Davis technique was
used to test content validity based on the views of experts [12].

In step three, the Turkish scale was piloted on 10 patients
with type 2 DM who included study criteria to obtain initial
assessment of the Turkish scale and all items in Turkish scale
was understood by patients.

Measurement Instruments

Two form were used to collect the data, one was so-
cio-demographic form that consist of questions such as gen-
der, age, educational level and DM duration. And other was
the scale DFS to measure the level of diabetes fatalism of
patients with type 2 DM. DFS has 12 items that are scored
on 6-point likert with ranging from 1 = strongly disagree to
6 = strongly agree and three sub-scales that are “perceived
self-efficacy (powerlessness)”, “religious and spiritual co-
ping (hopelessness)” and “emotional distress (despair)”.
Higher scale total scores represent more fatalistic attitudes
of patients with type 2 DM towards diabetes. The DFS has a
good internal consistency (Cronbach’s alpha = 0.804) [12].

Data Analysis

Descriptive statistics, exploratory factor analysis (EFA),
confirmatory factor analysis (CFA), the multiple fit inde-
xes of chi-square goodness, being the goodness of fit index
(GFI), the adjusted goodness of fit index (AGFI), the com-
parative fit index (CFTI), the standardized root mean square
residuals (SRMR), and the root mean square error of ap-
proximation (RMSEA) were used to analysis the data by
using SPSS 24.0 and AMOS software packages.

Ethical Consideration

Permission was obtained via e-mail from L.E. Egede
and C. Ellis, who developed the scale to adapt the diabetes
fatalism scale to Turkish. The purpose of the study was ex-
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Table 1. Sociodemographic characteristics of the participants

Characteristics n %
Female 63 45.3
Gender Male 76 54.7
Total 139 100.0
Married 102 73.4
Marital status -
Single 37 26.6
) Yes 75 54.0
Presence of other diseases
No 64 46.0
None 31 22.3
Elementary 36 25.9
) Middle School 30 21.6
Education status -
High School 25 18.0
University 17 12.2
Total 139 100.0
Min—-Max Mean = SD
HbA1c, % 6.00-9.20 7.06 £ 0.65
Age, years 18.00-91.00 50.20 = 16.82
Duration of diabetes, years 1.00-52.00 19.31 + 14.25

plained to patients with type 2 DM who were voluntary to
participate in the study and met the study criteria and writ-
ten consent has been obtained.

Results

In this study, 54.7 % of the patients were men, 73.4 %
were married, 54 % had another disease, 18 % were grad-
uated from high school, the average age of patients was
50.20 + 16.82 years, the average duration of DM was
19.31 % 14.25 years, and the mean HbAlc was 7.06 = 0.65 %
(Table 1).

Exploratory Factor Analysis

The Kaiser-Meyer-Olkin (KMO) coefficient and Bart-
lett’s test were measured to determine whether the data
set was fit for factor analysis. It was found that the KMO
measure of sampling adequacy value was 0.770, and the chi-
square value was 1078.402. Since the KMO coefficient was
higher than 0.6 (KMO > 0.6) and the Bartlett’s test of sig-
nificance level was lower than 0.05 (p < 0.05), the data set
was found to be fit for factor analysis. According to the total
explained variance table, it can be said that the 12 items were
weighted into groups of four factors because the number of
components is four. The first of these four factors alone ac-
counted for 40.6 % of the total variance, the second factor
accounted for 17.7 %, the third accounted for 12.4 %, and
the fourth accounted for only 8.9 %. These four factors to-
gether made up 79.6 % of the total variance. The rotated
factor matrix that examined how the items were weighed in
each factor showed that it was necessary to exclude the fifth
item from the scale because it alone constituted the fourth
factor (Figure 1).

When the fifth item was excluded from the study and the
analysis was repeated, the KMO coefficient became 0.802

and the chi-square value became 1020.244, with p = 0.000.
In the new total explained variance table lacking the fifth
item, 11 items were weighed into groups of three factors.
The first of these four factors alone accounted for 43.4 %
of the total variance, the second accounted for 19.3 %, and
the third accounted for 13.6 %. These three factors toge-
ther accounted for 76.2 % of the total variance. In the rota-
ted component matrix given below, items 6, 7, 8, and 9 are
weighted in the first factor, items 10, 11, and 12 are in the
second factor, and items 1, 2, 3, and 4 are weighted in the
third factor (Table 2 and Table 3).

To test the construct validity of the factors extracted using
confirmatory factor analysis (CFA). CFA using AMOS v22
software was undertaken using maximum likelihood esti-
mation. In the confirmatory factor analysis (CFA) multiple

?m 2. % 2. T

s1||sz||ss||s¢|[ss

274 3.71 3.73 3.38 = 5 3.58
|s1o]|s11||s12[ = s e s

Figure 1. Structural equation model with standardized
path coefficients of Diabetes Fatalism Scale
dimensions
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sEl

creteria including goodness of fit index (GFI), adjusted
goodness of fit (AGFI), root mean squared error of appro-
ximation (RMSA), Comparative Fit Index (CFI) were used
to assess the fit of model to the model to data. Guidelines
for testing model fit followed guidance, the goodness of fit
index (GFI) > 0.90, CFI > 0.90, SRMR < 0.05 and the root
mean square error of approximation (RMSEA) < 0.05 [14].

The results evidenced aduequated model fit: x2/SD = 3.12,
GFI=0.92, AGFI =091, CFI=0.90, RMSEA =0.11 and
SRMR = 0.080. When the inner consistency coefficients of
the scale were examined for the emotional distress, which
corresponded to the first subscale before the exclusion of the
fifth item from original scale, the Cronbach’s alpha value
was 0.613. Because the acceptable consistency index was

Table 2. The factor loading of the DFS-T subscales

Factor
ltems
1 2 3 4
Item 7 “I believe God does not give me more than | can bear” 0.913
Item 8 “I believe God can completely cure my diabetes” 0.887
Item 9 "l have prayed about my diabetes so | am not going to worry about it anymore” | 0.805
Item 6 “Trusting in God has helped me better deal with my diabetes” 0.786
Item 12 “ believe that diabetes is controllable” 0.917
Item 11 “If | do everything my doctor tells me, | can prevent the complications 0.916
of diabetes, like blindness, amputations, kidney failure, impotence, etc.”
Item 10 “| believe | am able to control my diabetes the way my doctor expects” 0.855
Item 3 “I get frustrated with having to live with diabetes” 0.853
Item 4 “Diabetes is a disease that makes life more difficult” 0.807
Item 2 “l feel down when | think about my diabetes* 0.772
Item 1 “l get upset when | think about my diabetes” 0.694
Item 5 “Diabetes causes a lot of suffering for me” 0.938
Table 3. The factor loading of the DFS-T subscale after the removal of item 5
Factors
ftems and spirtuainy | 2,Perceived | 3. Emotional
coping
#7 “l believe God does not give me more than | can bear” 0.922
#8 “l believe God can completely cure my diabetes” 0.870
#9 “l have prayed about my diabetes so | am not going to worry 0.819
about it anymore”
#6 “Trusting in God has helped me better deal with my diabetes” 0.791
#12 “I believe that diabetes is controllable” 0.918
#11 “If | do everything my doctor tells me, | can prevent the
complications of diabetes, like blindness, amputations, kidney 0.916
failure, impotence, etc.”
#10 “ believ,(,a | am able to control my diabetes the way my doctor 0.857
expects
#3 “l get frustrated with having to live with diabetes” 0.844
#4 “Diabetes is a disease that makes life more difficult” 0.797
#2 “l feel down when | think about my diabetes*” 0.791
#1 “l get upset when | think about my diabetes” 0.705
Table 4. Cronbach’s alpha values for the Turkish version of the DFS (DFS-Tr) and its subscales
Subscale Number of Iltems Cronbach’s Alpha Number of ltems Cronbach’s a without item 5
Factor 1 5 0.613 4 0.806
Factor 2 4 0.908 0.908
Factor 3 0.926 3 0.926
DFS-T 12 0.708 11 0.709
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lower than 0.70, the fifth item was excluded from the scale.
After excluding the fifth item, the Cronbach’s alpha value
reached 0.806. The Cronbach’s alpha values of the other
subscales seem to be at a very good level (Table 4).

Discussion

DFS scale African American population, general Uni-
ted States of America, British and British South Asians
and Lubnan has been validated in the studies. Turkey is
geographically diverse as Africa and the Middle East is in
contact with Europe. In this study, which has a Muslim
population of Turkey and we have demonstrated the results
in a different is geography. The validity and reliability of
a tool used for measuring the fatalism of diabetic patients
was tested in this study. The KMO value was determined
through exploratory factor analysis according to the lite-
rature [135].

A KMO value of less than 0.50 indicates that the sam-
ple size is not sufficient. The KMO value in our study was
0.770, and this conclusion suggests that the sample size was
large enough for the study. In the factor analysis of the scale
items, it was determined that the fifth item was subdivided
separately from the original scale. In this study, we therefore
decided to exclude the fifth item from the analysis because it
did not contribute to the subscales. After excluding the fifth
item, the Cronbach’s alpha value of the emotional distress
subscale reached 0.806. Otherwise, the other scale items re-
mained similar to the original scale. It was determined that
the ratio of the chi-square statistics obtained from the con-
firmatory factor analysis to the degree of freedom (y?/df) was
3.12; the RMSEA was 0.119; the GFI value was 0.925; and
the CFI value was 0.905.

In particular, CFI and GFI values of a model that are
0.90 or higher mean that the model is well adapted [16, 17].
If the RMSEA value is less than or equal to 0.08, it means
that the fit is good. Cronbach’s alpha indicates the internal
consistency of the scale. The Cronbach’s alpha value of the
emotional distress subscale, which corresponds to the first
subscale, was considered an unacceptable level without re-
moving the fifth item from the scale. After this fifth item was
excluded, the value reached 0.806.

The expression corresponding to item #5 of “diabetes
causes a lot of suffering for me” showed that the Turkish
society does not perceive diabetes as an emotional distress.
This finding suggests that the effects of the religious beliefs
of the community that we are studying on emotional distress
were different from the original audience of this question-
naire. The diabetic personality, which is caused by DM, can
be influenced by the religious beliefs of people [18]. In the
validity and reliability study of the scale in the Arab society
in Lebanon, it is observed that all of the items of the scale
retain their current status or it is determined that removal
of material from the scale [19]. Nabols and friends found
that society in Lebanon is fatalistic. These findings said
that Turkish society is less fatalistic than Lebanese society.
L.E. Egede concludes that fatalism is multidimensional and
influences people’s religious beliefs, values and spirulence
as well as their experience of illness, their sense of diabetes,
and their personal coping responses. These results may have
been obtained as a feature of the language.

Diabetic fatalism may be different in this study because
we have measured the reliability and validity in a society
that has different values than the values of the society where
the scale was developed. When resignation is regarded as a
religion doctrine and is used as a coping mechanism, it may
be easier to accept the disease. For this reason, the disease
may not be perceived as an emotional stress. L.E. Egede
indicated in his studies that distress levels increased with
the severity of the illness and with the burnout caused by
self-care [20]. Religion and spirituality played an impor-
tant role in coping with illness, and in African societies,
illness comes from God. This finding showed a similarity
between Asian society and African society. These findings
further support the validity of the DFS-T. Some Muslims
believe in destiny and predetermined life events that oc-
cur beyond a person’s control [20]. They believe that their
disease comes from God, and they are patient about their
illnesses, meaning that they do not consider that their di-
sease causes a lot of suffering for them. The “religious and
spirituality coping® and ”perceived self-efficacy* subscales
of the Turkish version are the same as the original scale.
This shows a similarity between Asian society and Western
society.

Conclusions

As a result of the this study, DFS is a validate and reli-
ability scale for Turkish type 2 patients to assess the fatalism
in diabetes mellitus.
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AOCAIAXXEHHS BOAIAHOCTI TO HOAIMHOCTI LUKAAM PATAABHUX HOCAIAKIB
Y XBOPUX HO LYKPOBUM AiaGeT 2-ro Tuny B TypeyumHi

Pe3tome. Axmyaavnicms. Typeuunna € onHiclo 3 KpaiH 3 Haii-
BUIIIOIO TTOIIMPEHICTIO ItyKpoBoro miadery (LI/1) B €Bpori, amke
IPUOIN3HO Y KOKHOTO ChOMOTO JOPOCIIOro miarHoctoBaHuii LIJ1.
o 2035 poky B TypeyunHi MPOrHO3YETLCSI HANOIIbIIA KiTbKiCTh
moneii 3 L1/] 2-ro Tuny B €Bporti — Maiike 12 minbitoHiB. PiBeHb
CMEPTHOCTI 3pocTace 3i 30iIbIIeHHM TotupeHocTi /] 2-ro Tumy,
0COOJIMBO cepell HaceJIeHHST MOJIOAIINX BiKOBUX rpyi. [Ipu 1160-
My TOJIOBUHA BUMAKIB CMEPTi MPUIIaga€e Ha OCiO BIKOM MOJIOIIIE
3a 60 pokiB. [TcuXiyHMiT CTaH MALIIEHTIB i3 XPOHIYHUMM 3aXBOPIO-
BaHHSIMM, TakuMU K [1/], Moke BIUTMBaTH Ha repedir XBopoou Ta
3MilicCHeHHsT caMOKOHTpoJ0. HanexxHe mikyBanus LI ciipusie mo-
CSITHEHHIO KOMIIeHcallii XBOpoOu, ajie MpU LIbOMY TaKOX CJIia Opa-
TH 10 YBaru MOXJIMBICTb (haTaibHUX HAcHiaKiB Ha T LIJ1. Mema:
JOCITIANTY HAIAHICTb Ta BaJIIIHICTh TypeLbKoi Bepcil 1mkanu da-
TaTbHUX HACHINKIB y XBOpUX Ha 1ykposwuii aiadet (DFS), pospo-
onenoi Egede. Mamepiaau ma memoou. I1poBeicHO METOIOJIOTIUHE
nociimkeHHst. OMUTYBaHHS 3a JOIMTOMOTOIO LKA MPOBEIEHO 3a-
rajioMm 139 nauientam 3 LI 2-ro turty. OuiHeHO 3MicT i KOHCTPYK-
TUBHY BaJliTHiCTh IIKaJIX. BamimHiCTh IIKaiu oLliHIOBasIacs 3a J0-
TMOMOTO10 MiATBEepIXKYBaJIbHOTO (hakTopHOro aHaiizy (CFA), a Ha-

NIMHICTD OLIiHIOBAJIaCs 3 TOYKU 30PY BHYTPILIHBOI Y3rOIKEHOCTI.
Pesyavmamu. 54,7 % y9acHUKIB TeCTyBaHHsI CTAHOBWJIU YOJIOBIKH,
73,4 % onpyxeHi, 54 % manu iHie 3axBopioBaHHs, 18 % Oynu BU-
IMyCKHUKAaMU CepeIHbOI IIKOIU, cepeaHii Bik 50,20 + 16,82 poky,
cepenHs TpuBaiicts LIJI craHoBuna 19,31 * 14,25 poky, a cepen-
Hiil piBeHb TiKoBaHOTO reMornobiny (HbAlc) — 7,06 £ 0,65 %.
YcranosneHo, mio mokasHuk Kaiser-Meyer-Olkin (KMO) anex-
BaTHOCTI po3Mipy BuOipku craHoBuB 0,770. Lle Bkadye Ha Bin-
MOBIIHMI pO3Mip, a 3HaYeHHs Xi-KBaapaT ctaHoBWiIO 1078,402.
T1pu BUKITIOUYEHHI 11’SITOTO MTyHKTY 3 TOCJIIKEHHS Ta TTIOBTOPHOMY
aHamizi Koedimienr KMO cranoBuB 0,802, a 3HaueHHS Xi-KBa-
npat — 1020,244, p = 0,000. 3nauenHs Cronbach’s alpha nocsrio
0,806, 1110 BKa3ye Ha JOOPY BHYTPILIIHIO KOHCUCTEHIIII0. 3HAYEHHS
Cronbach’s alpha iHIMX migmKkan: Takox Oy Ha Jyxe 100poMy
piBHi. Bucnosxu. I1poBeneHe mocmimkeHHs ToKa3aio, mo DFS e
BaJTiIHOIO Ta HAJiMHOIO IIKAJIOKO ISl TypelibKoi momyssiii. [1lkana
DFS-T uinkom npuaatHa st OLiHKY ¢haTalbHUX HACTIAKIB cepelt
XBOPUX Ha IIyKpoBuii AiadeT B TypeuunHi.

KorouoBi ciioBa: 1uykposuii giaGer 2-ro tumy; daraibHi BUnazi-
ku; mkana DFS; HagiliHicTh; BaligHICTh
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KomMnAeKCHUM NiaXiA B AiKYBOHHI OXXUPIHHS:
e(PeKTUBHICTb 3ACTOCYBOHHS AroHICTA
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Pe3tomMe. AkTyanbHicTe. B VkpaiHi OXupiHHS BusHa4aroTb y 24,8 % HacesneHHsl (TO6To 67m3bko 10 MH 0Ci6),
Hap/mLiok macu Tina — y 34,3 %. Cepen npu4uH, LLO CrpUsiioTb OXUPIHHIO, € CrnaaKoBICTb, nepeigaHHs, y ToMy
YUCTTi CMIOXMBAHHS MPOCTUX BYITIEBOLAIB, & TAKOX MasiopyXoMuii criocié xutTs. [ris fikyBaHHS OXWUPIHHS 3aCTOCO-
BYETLCS KOMIIIEKCHWV MAXIA, WO Monsrae B JOTPUMAHHI a4eKBaTHOI Xap4oBoi noBeRIHKN, J030BaHOMY (Di3NYHO-
My HaBaHTaXKeHHI Ta 3acTocyBaHHI chapMaKosioriYHoi Kopekuii, 30kKpema aroHicta rrokaroHonogioHoro nentugy 1
(alriri-1). Ha cborogHi HegocTaTHbO BUBHEHUMM CEPEL YKPAIHCbKMX MalieHTIB € posib Ta eQOeKTUBHICTb 3aCTOCy-
BaHHs alTIl-1 y kom6iHauii 3 agekBaTHUM 3a 06CSIroM hi3NHHUM HABaHTaXXEHHSIM Y JliKyBaHHI OXupiHHS. MeToro
L{bOro JOCifXXeHHs 6Yr10 BUSHaYUTH Ta oyiHuTy porb al TIM-1 y koMbiHauii 3 J030BaHUM Yi3NHHUM HaBaHTaXXeH-
HSIM 711 3HVDKEHHSI Macy Tina y nawlieHTiB 3 OXUPIHHAM, MOPIBHATY €(EKTUBHICTb Takoi KOMOIHaLii 3 SliKyBaHHAM
OXMWPIHHSI i3 3aCTOCYyBaHHAM METQOPMIHY Ta IHri6ITOpIB HATPIN3aNIeXHOro KoTpaHcropTepa toKo3u 2-ro tury
(IH3KTr-2). Matepiann Ta meToaun. Y npocrieKTUBHe AOCTILXeHHs1 6y 3ayqeHi 155 nayieHTiB 3 OXUPIHHAM,
cepen sIkuX JaHi 3i CriocTepexeHHs 6ynv aocTynHi y 49 nayieHTiB. OCHOBHY rpyrny ctaHoBunm 30 nayieHTiB, skKi
oTpuMyBasn B KomrinekcHivi repanii al' TIl1-1 niparnytvg (ocHosHa rpyna al Till-1) y gosax sig 1,2 40 3 Mr Ha [oby.
KoHTporsbHa rpyrna ctaHoBuia 19 nayieHTiB, ki OTpUMYBaJIM KOMIIIEKCHY Teparito i3 3aCTOCYBaHHAM METHOPMIHY
B LjoReHHnx gosax sig 500 go 2000 mr, iH3KTI -2 B wjogeHHux gosax sig 10 4o 12,5 mr. Y nayieHTiB B LbOMY [OC/Ii-
[PKeHHI Bu3Ha4anm ingekc macwu Tina (IMT), okpyxHicTs Tanii (OT), okpy>XHICTb cTeroH Ta cnissigHoLueHHss OT/OC.
KinbKicTb LWo[EeHHNX KPOKIB BU3Ha4Yasun 3a [OrOMOror negoMeTpis, BOYLoBaHMX y CMapTghoHu abo cMapT-roguH-
Huku. OUiHKa OTpUMaHUX JaHuxX rpoBOAMIACh i3 3aCTOCYBaHHSIM HernapaMeTpuYHUX METOAIB cTatncTuku. Pe-
3ynbTatn. B ocHoBHIVI rpyri maca Tina [o sikysaHHs1 6yna B cepeaHbomy 104,6 kr, nicns nikyBaHHa — 96,36 Kr
(p = 0,000007), y cepenHbomy navieHTv BTpatnm 7,8 % (giana3oH 1-23,71 %) Big no4atkoBoi macy Tina. IMT go
nikyBaHHs1 B cepeHbomy 37,1 Kr/M?, nicns nikyBaHHs — 34,11 kr/m? (p = 0,000006). Y KOHTporbHIv rpyni Maca Tina
[0 NiKyBaHHs1 cTaHoBuna B cepenHbomy 99,4 Kr, nicns nikysaHHa — 91,74 kr (p = 0,000196), y cepenHboMy nadji-
eHTv BTpatun 7,73 % (giana3oH 0—16,9 %) Big no4atkosoi macu Tina. IMT go nikyBaHHs B cepegHbomy 35,6 Kr/m?,
nicns nikyeaHHA — 34,11 kr/M? (p = 0,000196). Y Bcivi KOropTi 4o no4arky JiKyBaHHS LLOAEHHA KilbKiCTb KPOKIB
> 5000 Ha pgeHb Bu3Hadanack y 25 (51 %) nauieHTis, nicns nikyBaHHs — y 48 (98 %); LjofeHHa KiflbKiCTb KPOKIB
> 10 000 Ha geHb [0 niKyBaHHS BUu3Haqanack y 6 (11 %) nauieHTis, nicns nikyBaHHs 6yna B 5 pasis 6inbLue — y
31 (63 %) nayieHTa. Lli pe3ynbtat cig4ats rpo BiporigHy IHTeHcUIKaLito ghi3HHOro HaBaHTaXXEHHS | BUCOKY
MoTuMBaLito LWo[o BTpaTy Macv Tinia B 060X rpynax JOC/ifKeHHs. BUCHOBKW. BcTaHoBIEHa BUCOKA €(bEKTUBHICTb
3acTocyBaHHs A51s 3HWKeHHs macw Tina al TIl1-1, metghopmiry Ta iIH3KTI -2 y koMbiHawii 3 Lo[ZeHHUM BUCOKUM i-
BUYHUM HaBaHTaXXeHHSM, a came xofb60to > 5000 KPOKIB Ha AEHb, LLO € eleMeHTOM Moauaikalii criocoby XUTTS.
Knroy4oBi cnoBa: oxupiHHs; aroHicTy riKkaroHonogiéHoro nentugy 1; MeTgopMiH; iHr6GITopu HaTPIk3anexHo-
ro KoTpaHcriopTepa 71roKo3u 2-ro tvry; MogugikaLjis criocoby XuTTs
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Bctyn

OXUpiHHS TIOCiTAa€e MPOBiAHE Miclle B CTPYKTYpi He-
iHheKLIiIHHUX XBOPOO 3 TEHIECHIIIEID 10 LOPIYHOTO 30i/1b-
IIeHHST BUMAAKIiB 1Ii€l xBopoou [1]. BeecBiTHA opranizaitis
oxopoHu 310poB’st (BOO3) Bu3HavYae 0xKUPiHHS SIK XBOPO-
Oy, Ipu sIKili BigOyBa€ThCsI aHOMaJIbHE a00 HaIMipHe HaKO-
MUYEHHS XXKUPOBOI TKAHWHU, 110 aCOLIIOETHCS 3 PUBUKOM
1751 300poB’st. CtaHoM Ha 2022 pik y BCbOMY CBITi 0XH-
piHHS BU3HAYa€eThest B 1 Muipa ocib, cepen akux 650 MiTH
JIOPOCJOro HacedaeHHs, 3rigHo 3 nanumu BOO3. B Ykpa-
iHi OXUMpiHHA Bin3HavaioTh y 24,8 % HaceneHHST (TOOTO
6s13bKo 10 MJIH 0ci0), a HAATUIIIOK Baru 1iarHOCTYEThCS Y
34,3 % naceneHHs, 3 IpeBaJIIOBaHHAM XiHOK [2, 3]. Cepen
MPUYMH, IO CIIPUSIIOTh OXUPIHHIO, € CTIAJKOBICTb, Tepe-
imaHHS, Y TOMY YMCIIi CITIOKMBAaHHS MPOCTUX BYIJIEBOIIB, a
TaKOX MaJIOPYXOMUIA CITOCIO XKUTTS, 110 MiATBEPIKYIOTh
pe3ynbTaTi 0araTboX NOCTiTKeHb [4—7].

3 ornsaay Ha 3a3HavyeHi (aKTOPU PU3HMKY OOLIIbHUM
BOAyaeThCS MPOBEACHHS 3aXOiB 3 HOpMaJi3alii Xxapuo-
BOI MOBEIiHKM Ta CIIOHYKAHHS MAILi€HTIB A0 (Pi3MUHOro
HaBaHTaXXeHHsI. AJIEKBaTHUM 3a 00csAToM (hi3UYHUM Ha-
BaHTaxK€HHSIM € (pi3uyHa aKTUBHICTh Oinbine 150 XB Ha
TUKASHb (aKTUBHUX BIpaB abo BUKoHaHHS moHam 5000
KpOKiB Ha fieHb) [4—7]. Di3zuuHe HaBaHTaXEHHS € OHUM
i3 KOMIIOHEHTiB MoaudiKallil crmoco0y XUTTS Ta Bimirpae
BaXJIMBY POJIb HE TUILKHU Y JIIKYBaHHI OXWPiHHS, aje i B
KOMILIEKCHili Tepartii irykpoBoro niadety (LI), 1o Bimo-
OpaxkaloTh CyyacHi CTaHAApTH JIiIKyBaHHS, sSIKi IIOPiYHO
OHOBJIIOE AMepuKaHCbKa AiabetuyHa acoriaiisa (AILA)
[4]. Pesynpratm HOocHimKeHb CBimyaThb IIpO BipoTigHe
S-piuHe 3HMKEHHS Baru, acoliloBaHe 3 LM 3MEHILEHHS
TaKuX IapaMeTpiB, K iHaexc macu Tina (IMT), okpyx-
Hictb Tajii (OT) ta creron (OC), a TaKOX 3HUXKXEHHS iH-
cyniHopesucteHTHoCTi (IP). Lli moka3HUKY BU3HAYATIUCS
y Pi3HUX KOTOpTax, MpOTe Yy JOPOCIUX YKPAiHChKUX Ta-
LIIEHTIB BOHM 3aJUILAIOTHCS BCE 1€ MaJOA0CTiIKEHUMU
B KOHTEKCTi 00’ €KTUBI3aIlii Ta KOHKpeTHU3allii 0ocsary ¢i-
3MYHOTO HaBaHTaXEHHSI, 30KpeMa 3a KiJbKiCTIO KPOKiB
[6, 8, 9]. Ouinka ¢hi3nIHOT aKTUBHOCTI 3a MiApaxyHKOM
KIJIBKOCTI IIOJACHHUX KPOKiB JO3BOJISIE BU3HAYaTH Ta-
LIIEHTIB 3 MaJIOPYXOMUM CIIOCOOOM XKHUTTS, IO Bimirpae
BaXKJINBY POJIb Y PYTUHHIN KJIiHIUHINA MpaKTUIli, OCKib-
KM TaKi peKoMeHallil 0a3yroThCsl Ha pe3yJibTaTaX HayKo-
BO-JIOCJTIIHUX TIPOEKTIB, TOOTO € BTIJIEHHSAM 3acaj JOKa-
30BOi MeIULMHU [7].

B omy6nikoBanomy B 2022 poui MeTaaHami3i 15 mpo-
CMEKTUBHUX TOCIIKeHb OyJI0 BUSIBJIICHO, 1110 BUIIA KiJlb-
KiCTh IIOJEHHMX KPOKiB aCOLiIOETHCS HE TiAbKU 3i 3HU-
JKeHHSIM MacH Tijia, ajie i 3i 3HUXKEHHSIM CMEPTHOCTI Bif
XpoHiyHUX XBOp00. Lle Takoxk BKa3zye Ha HEOOXiTHICTh eJie-
MeHTa (hi3MYHOTO HaBAaHTAXKEHHSI JUISI TIALIIEHTIB Y 3axoaax
3 IpodiTaKTUKK Ta JTiKyBaHHST 0KupiHH [10].

IIpodinakTuka Ta JiKyBaHHS OXUPIHHSI € BaxKJIMBHU-
MM, OCKiJIBKHM 1151 XBopoOa miasuiiye pusuk LIJ1 2-ro turmy,
OHKOJIOTIYHUX 3aXBOPIOBaHb, CUHAPOMY OOCTPYKTUBHOTO
arHoe CHY, HEaJIKOTOJIbHOI XMPOBOI XBOPOOM TEUiHKU,
CIpaBJIsie HETaTUBHUIN BIUIMB Ha PEMPOAYKTUBHY (DYHK-
LiI0 XiHOK Ta YOoJIOBIKiB. OXUpIiHHS YMHUTH HETaTUBHY
M0 HA XKUPOBI KIITUHU, HA LEHTpalbHi, TepudepuaHi
Ta TECTUKY/ISIpHI (PaKTOpH, SIKi CHPUSIOTH IOTipIIEHHIO

(YHKIIIOHYBaHHs TinoTajiaMo-TinogdizapHO-TOHaIHOI OCi
[9, 11, 12]. 2KupoBa TKaHMHA € TOPMOHAJIILHO AKTUBHUM
opraHoMm, 10 cuHTe3ye rmoHaa 600 pi3HUX TOPMOHIB Ta
0i0JIOTIYHO aKTUBHMX PEYOBMH Ta CIIPABIISIE IIPU OKUPiH-
Hi HEraTMBHUII BIUIMB Ha LIEHTPAJIbHY PETYJISILII0 aleTUTy
Ta roJlojly Yepe3 CUHTE3 JIENITUHY, TPEliHY i, SIK pe3yJIbTar,
CIIpUSIE PO3BUTKY JIeMTUHOpe3ucTeHTHOCTI Ta [P [13].

KoHcepBaTuBHe JiKyBaHHSI OXHUPIHHSI € KOMILIEK-
CHUM, BKJIFOUHO 3 TPU3HAYEHHSIM (hapMaKOJIOTiYHUX 3aCO-
0iB TSI 3HUIKEHHSI 1HCYJIiHO- Ta JIENTUHOPE3UCTEHTHOCTI,
Moaudikaiieio crmoco0y kuTTs. Lle mependavae anekBaTHY
Xap4yoBy TOBEAIHKY 3 BIIMOBIMHUM CTUJIEM Xap4yyBaHHS
Ta mo3oBaHe (dizmuHe HaBaHTaxkeHHs. [lomiOHWI TmimXim
IIO3BOJISE TOCATTH 3HIDKEHHS Bard Ha 5—15 % Bin Buxin-
HOI Macu TMpOTIroM 4—6 MicsliliB, IO BiAMOBiZae TeMIry
Brpatu 0,5—1 KT Ha TUKIEHB. 3aBISKM MTOAIOHOMY MMiIX01y
JIOCSATAETHCS 3MEHILIEHHS O1J101 XXKMPOBO1 TKAHWHU, 30Kpe-
Ma BiCIIepaJIbHOTO XKUPY. Y PYTUHHIN KITIHIYHIN MIpaKTUIIi
4acTOI0 MPOOJIEMOI0 KOHCEPBATUBHOTO JIiIKYBaHHSI € HE00-
XiIHICTh TPUBAJIOI Tepallii Ta MiATpMMKA MOTHUBAllii malli-
€HTA 10 CXyJAHEHHS.

OpnHi€o 3 OCHOBHUX MpPO0JeM KOHCEePBAaTUBHOIO Jii-
KyBaHHSI OXMpPIHHSI € HEOOXiZHICTh 3MiHM XapyOBUX
3BUYOK Ta MiABUILEHHS (Pi3UIHOI aKTUBHOCTI, 1110 aCOIli-
IOETBCS 3 CYTTEBUM TICUXOJIOTIYHUM HaBaHTaXXEHHSM Ha
nalieHTa, HeoOXiaHICTIO 3MiHU 3BUYOK. [IpoTe 3 mosiBoro
HOBUX (papMaKOJIOTiYHUX 3aCc00iB, 1110 MalOTh OiIbII BU-
paxeHuit epekT Ha Oily XMPOBY TKAHUHY, HAa PETYJISIIiI0
aneTUTy Ta ToJIOAY, CXeMMU JIIKyBaHHS OXUPiHHS CYTTEBO
rnokpamwinuch. Ha chorofmHi 3acTOCOBYIOTbCSI aroHiCTU
rokaroHomnogionoro nentumy 1 (al'TIIT-1) — rpymna
npenapariB, SIKi 3HUXYIOTb MOTOPUKY LIJTYHKA, BiT4yT-
TSI TOJIOMY Uepe3 LEHTPaJIbHY PeTyJIsililo LIEHTPIB roJoay
Ta HaCUYEHHS, 3MEHIIYIOTh YMICT BiCLIEPAJIbHOTO XUDY,
3HmKy1oTh IP. Takox alTIIl-1 cTUMYIIOIOTH CeKpeliio
IHCYJIIHY TIpM MiABMILIEHHI IIIOKO3M KPOBi, MpU LIbOMY
BiIOYBa€TbCsS IPUTHIYCHHS BUBUIbHEHHS TIJIIOKATOHY.
Takuii edexT 103BOJSIE YHUKATA PO3BUTKY TiMoriiKemil
[14]. Cepen iHIIMX IIperapaTiB, IO MOXYTb 3aCTOCOBY-
BaTHUCh B KOMIUIEKCHI Mporpami JIKyBaHHS OXMPiHHS,
BUIISIOTh TaKOX iHTIOITOpU HATpili3alieXKHOro KOTpaH-
cnoprepa riaoko3u 2 (iIH3KTT-2), merdopmiH i iXx Kom-
OiHallii. 3apa3 ocTaTOYHO He 3’sICOBaHi MeXaHi3MU, yepe3
gaki iH3KTI'-2 BnuBaoTh Ha 3HMKEHHS Macu Tijla IIpuU
oxupiHHi. [lpore maHi AociaiIKeHb MPUMYCKAIOTh, 110
iH3KTI-2 ctuMyniooTh 3HMXKEHHSI Baru 4epe3 IMigBH-
IIIEHHS BTPATW €HEPTil MPU €KCKpEIlii TJIIOKO3M i3 CeYero
Ta TOMipHMI ocMoTuuHui miypes [15, 16]. Ille ogHum
(apMakosoriuHUM 3aco00M, SIKMIT BUKOPHUCTOBYETHCS
B Teparllil mamieHTiB 3 oxupiHHsIM Ta IP, € meTdopmiH.
MetdopMmin 3HMXKYE 1P, cTUMYII0€E OKMCHEHHS KUPHUX
KMCJIOT Ta Jinodarito, 1110 Crpusie 3HWXKEHHIO OKCHIa-
TUBHOTO CTPECy Ta, BiAIMOBIiAHO, XupoBoi macu [17]. 3a-
crocyBaHHst al'TITI-1 mist iKyBaHHSI OXMPIiHHS SIK MO-
HOTepanii, Tak i B KOMOiHallii 3 iIHIIMMU JiKaMU IHHUPOKO
MPaKTUKYETHCS B yCbOMY CBIiTi, BKJItoYatouu YKpainy [18].

Ha cporonHi HemOCTaTHHO BUBYEHMMM Cepell YKpaiH-
ChKUX ITAlli€EHTIB € pOJib Ta €(PEeKTUBHICTb 3aCTOCYBAHHSI
al'TIT1-1 y xoMm0OiHamii 3 agekBaTHUM 3a o0csiroM hi3ud-
HUM HaBaHTaXKEHHSIM Yy JiKyBaHHI OXXUPiHHSI.
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Meta pocHiIKeHHS: BM3HAYWTM Ta OLIHUTH pOJb
al'TITI-1 y xoM0iHauii 3 1o30BaHUM (hi3MYHUM HaBaHTa-
JKEHHSIM JUIS1 3HMDKEHHST MacH TiJla Y Malli€HTIB 3 OXMPiH-
HSIM, a TAKOXK MOPIBHATH e(heKTUBHICTh TaKOI KOMOiHaIIi1 3
JIiKyBaHHSIM i3 3acTocyBaHHsIM MeTdopminy Ta iH3KTT-2.

Marepiaam Ta meToamn

V npocnekTuBHE OOCTiIKEeHHs Oynau 3aiaydeHi 155
Mali€HTIB 3 OXUPIHHSIM, SIKi MPOXOAWIM JIiIKYBaHHSI Ha
KJIiHiYHMX Oa3ax kadeapu xipyprii IHcturyty Giosorii
Ta MemunuHM KWiBCBKOro HaLiOHAJBHOTIO YHIBEPCH-
tety iMeHi Tapaca IlleBuenka, y kimiHikax «Bepym Ekc-
nept» (M. KuiB), «Anapouenrp» (M. KuiB, m. O0OyxiB) 3
01.01.2020 mo 23.02.2022.

OcHOBHa Ipyma Ialli€HTiB OTpUMYyBaJla B KOMIUIEKCHil
teparii al TITI-1 niparnmytun (ocHoBHa rpyna alTIIl-1) y
oAeHHUX 103ax Bin 1,2 mo 3 mr Ha n100y. [TouaTtkoBa 103a
al'TII1-1 craHoBMIIA B MePLIN THXKIEHD 0,6 MT, 3 ILIOTHX-
HEBUM TTiABUIIEHHSIM 1031 Ha 0,6 MT Ta JOBEICHHSIM IO
1,8 mr. IligBuieHHs mo3u 10 2,4 a00 3 Mr IMpOBOIMIOCH
Yy pa3i BiICYTHOCTI 3HVKEHHSI MacW Tijla IIpUHalMHI Ha
0,5 Kr Ha THXIEHb MpoTsrom 60 AHIB Bia moyaTKy Tepa-
nii. TuTpyBaHHS 103U JipariyTUay MPOBOAWIN 3a JIOTIO-
MOTOI0 TeJeMeAULUMHU (pi3Hi 3ac00M 3B’SI3KY) MPOTSTOM
Mepiofy CITOCTEPEXEHHS TIiJi KOHTPOJEeM HasiBHOCTI 4u
BiICYTHOCTI TTOOIYHMX [iii, HAsIBHOCTi 3HWXXKE€HHS Macu
tina. KoHTposbHa rpyrna oTpuMyBajia KOMILIEKCHY Tepa-
Mito i3 3acTOCYBaHHSIM METHOPMiHY B IIOJACHHUX 033X Bil
500 mo 2000 mr, iH3KTTI-2 y moaeHHux mo3ax Bim 10 mo
12,5 mr. [1pu ninbopi mpemnaparis Ta BiAMIOBIAHO 3aJTy4eHHS
nali€eHTa 10 OMHI€El 3 TPYIl HOCTiIKEHHsI OpaBcs 10 yBaru
COLliaJIbHMI CTaH IalliEHTa y 3B’SI3KYy 3 BUCOKOIO BapTic-
TIO OKpeMHUX Tpyl dhapMaKoJIOTIiYHUX 3ac00iB B YKpaiHi,
BKJIIOYAIOUM JIiparyIyTUa, Ta 3HUKEHOTo (DiHaHCyBaHHS Ta-
JIy3i OXOpOHHU 310poB’s [19].

KputepieM BKII0OUE€HHS B 1OCIIIIKEHHS OyJ1a HAsIBHICTb
OXUPiHHS, 110 BU3Havaaochk npu IMT > 30 kr/m?, a6o OT
y kiHOK > 80 cM, 40JI0BiKiB > 94 ¢M, ab0 CMiBBiIHOLIEHHS
OT/0C > 0,85 y xiHok, > 0,9 y yosnogikiB [3]. BumiptoBaH-
Hs1 OT, OC, OT/OC npoBoaWJIK BiAMIOBIIHO 10 PEKOMEH-
nanii BOO3 3a 1omoMoroio pyJeTKu 3 eJJaCTUYHOIO CTpiu-
KOIO B CAaHTMMETpax Ta pOCTOMIpY /I BUSHAUECHHSI POCTY
B MeTpax [20]. Kputepii cranmapty AJIA 3acTOCOBYBaJINCh
IJIST IiaTHOCTUKU Ta JIiKyBaHH Iipeniadety i LI [4]. I1pe-
niabeT BM3HAayaBCs 3a PiBHEM IJIIKOBAHOTO reMOTJI00iHY
(HbAlc) y mexax Bix 5,7 10 6,4 %.

[NamieHTamM TPOBOAMIN TOPMOHAIBHI JOCIHIIKEHHS,
BKJIIOYAIOYM BU3HAUYEHHS PiBHS KaJbLUTOHIHY, OioxiMiu-
Hi JociimkeHHsT KpoBi. KiIbKicTh KpOKiB BU3HaYaIach i3
3aCTOCYBaHHSIM IIporpaM y cMmapTgoHax ado cMapT-To-
IVWHHUKAX. YCi MalieHTH OTpUMaIM PeKOMEHIallii o010
XapyoBOi MOBEAIHKU Ta TOTPUMAHHSI CTUIIIO XapuyyBaHHS
3 00OMEXEHHSM IPOCTUX BYIJIEBOIIB BiAIIOBIZHO IO pe-
KOMEHJalliil 3 mieroreparnii mpu oXMpiHHI [5], a Takox
110JI0 1030BaHOro (hi3MYHOT0 HaBAHTaXKEHHSI: MPOXO.I-
KeHHS moaeHHo npuHaiiMHi 10 000 kpokiB. [Tpu owiHii
OTPUMMAaHMX PE3yJbTaTiB BpaxoBYBaJdu KiJbKiCTb KPOKiB
Bix 5000 mo 6999 sk HU3BKUII PiBeHb (Hi3UIHOI AKTUBHOC-
1i, Big 7000 mo 9999 — gx cepenHiii piBeHb Gi3MIHOI aK-
TuBHOCTI, 10 000 KpoKiB Ta OinblIe — SIK BUCOKY (Qi3UUHY

aKTUBHICTb BiAmnoBinHO Ao pekomeHmauiit Tudor-Locke
Ta cmiBaBT. [21]. JlikyBaHHSI CymyTHBOI IMaTOJIOTil TpO-
BOJIMJIOCH BiIMOBIAHO 10 YKPAaiHCHKMX Ta MiXXHApOIHUX
HACTaHOB.

JlikxyBaHHS MaToIOTii LIUTONOAIOHOI Ta MPUIIIUTOITO-
IiOHMX 3aJ103 MPOBOAMIOCH BIAIOBIZHO OO CTaHIAPTiB.
Yci o6cTexKeHHs MPOBOJAMIN Ha MOYATKY AOCiIKEHHS Ta
MPpUHaMHI yepe3 JBa Micsilli Bil HOro MoyaTrKky 3 BUKO-
PUCTAHHSM ITiIXOMdY, SIKMI 3aCTOCOBYBaBCS HAIlIOIO Hay-
KOBO-JIOCJIITHOIO TPYMNOI0 B TMOMNEPEIHIX AOCTiIKEHHSIX
[22—-26].

JlocimkeHHsT cxBaJleHe KOMicCi€lo 3 OioMeIUYHOI eTh-
ku KniBchbKoro HallioHaJbHOTO yHiBepcuTeTy imeHi Tapaca
[lleBuenka (mmporoxoi Ne 2 Bim 26.02.2021).

CraTucTuyHa 00poOKa JaHUX 3[iliCHIOBaIACS 3a 100~
MOTOI0 IMPOrPaMHOTO 3a0e3MeUeHHsI i3 3aCTOCYBaHHSIM He-
MapaMeTPUYHUX CTATUCTUYHUX METOIB: TecTy Binkokco-
Ha, MaHnHa — YiTHi, TouHoro Tecty Dimepa (two-tailed).
CratucTUYHA Pi3HUIS MiX JOCTIIKYBaHUMU TTapamMeTpa-
MU BBaXkayacs BiporigHoo npu rmoka3Huky p < 0,05.

PesyAbTaTH

I3 155 mamienTiB 3 oxxupinusam 49 (32 %) ocib 3BepHy-
JIUCh HA MOBTOPHUI OIS, BinmoBigHO pe3yabTaT LbOro
CIIOCTepeXeHHs OyJIM 3aCTOCOBAHI JIJIsI MOJAIBIIOTO aHa-
J1i3y. AHaJli3 OCHOBHUX JOCJIKyBaHUX TTapaMeTpiB Bijo-
OpaxeHo B Tab. 1.

CriocTepekeHHs B cepelHboMy TpuBaiio 4,39 micsiis, y
Mali€HTiB B OCHOBHIli rpyni BukopuctanHs al'TITI-1 cra-
HOBWIO 4,2 Micslsl, y KOHTPOJIbHIN Tpymi MeTGopMiHy I
iH3KTI-2 — 4,68 micsug (p > 0,05). IManieHTn 0CHOBHOT
rpynu orpuMyBanu jgiparmytun: 6 (20 %) — y nosi 1,8 mr,
20 (67 %) — 2,4 mr, 4 (13 %) — y no3i 3 Mr moaeHHo. Y 4
(13 %) maiieHTiB OCHOBHOI I'PYIHM ITiJl Yac CIIOCTepeXeH-
HSI BM3HAYaJIUCh AUCHEITUYHI IPOsSBU (HYHOTa) IIPO-
TSATOM MEPLIUX YOTUPBOX TUXKHIB BiJl MOYaTKy Mpuitomy
miparoytuny (p < 0,05). [HIINX MOXJIMBHX MOOIYHMX i,
BKJIIOYAIOYY MiIBUILEHHST KaJIbIIMTOHIHY, He BU3HAYAIOCh
y Mali€HTIB Ha TTOYaTKy JOCJIIXKEeHHS Ta HA MOMEHT KOH-
TPOJIBHOTO OrJIsiy. MoxuBi 1o6iuHi Ail Bin hapmakosio-
riYHMX IpenapaTiB, BKJIIOYAIOUU TilOIiKeMilo, He BU3Ha-
YaJIUCh B 000X JOCITIIKYBAaHUX TpyTax.

B ocHoHili rpymi 6yi0 30 (61 %) maiiieHTiB, KOH-
TpoJbHa Tpyna ctaHoBwiaa 19 (39 %) nanientis. [1pu aHa-
JIi3i aHaMHe3y Malli€HTIB OCHOBHOI I'PyMU BUSIBJIEHO, IO
BCi IMalliEHTM MajJy HU3bKY IPOIIOPLII0 3HMXKEHHS Baru
TP 3aCTOCYBAHHI Pi3HUX CXeM KOPEKIlil CTUIIIO XapuyBaH-
Hs1 B KOMOiHallil i3 pisHUMU 103aMu MeTdopMiHy. OKUPiH-
Hs1 OYyJ10 1iarHOCTOBAHO B 000X TPpyIIax, IMPU LIbOMY CTYTIEHi
OXXMPiHHS HEe MOKa3aJIu CTaTUCTUYHOI Pi3HULII B 000X Ipy-
ax 0 ToYaTKy JiKyBaHHS Ta HA MOMEHT CITOCTEPEKEHHS
MiCJIst TPOBEIEHOTO KypCy JIiKyBaHHsI (Tab1. 2).

B 0060x rpynax mepeBaxkaau >XKiHKW: B OCHOBHIM Tpymi
KiHOK 6yJ10 27 (90 %), yonoBikiB — 3 (10 %), y KOHTpOJIb-
Hilt rpymi XiHok 6yno 17 (89 %), yonosikiB — 2 (11 %), o
JIIEMOHCTPYE BiICYTHICTh CTaTUCTUYHOI pizHuLi (p > 0,05).
CepenHiii BiK y TALIiEHTIB OCHOBHOI TPyNU CTAHOBUB Yy
cepenHboMy 38,6 pOKY, 10 BipOrigHO HMXKYE IOPIBHSIHO
3 KOHTPOJIBHOIO TPYIIOH0, JIe CepelHiil Bik OyB 54,5 poky
(p =0,000002).
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Iloka3Huk pocty B 000X rpymax OyB CTaTMCTUYHO OJI-
HaKOBMM: B OCHOBHIll TPy JiKyBaHHSI CTAHOBUB Yy Cepe/li-
Hbomy 1,68 M (miamazon 1,56—1,87 M), y KOHTpOJIbHIl Tpy-
mi — 1,67 M (mianason 1,56—1,82 m). B ocHOBHIli rpymi maca
TiJla 710 JIiKyBaHHS Oyna B cepenHbomy 104,6 K, TTicsst JIiKy-
BaHHs — 96,36 xr (p = 0,000007), y cepeaHbOMY IMALIEHTH
Brpatwm 7,8 % (mianmazon 1—23,71 %) Big moyaTKoBOi Macu
tina. IMT go nikyBaHHS B cepeaHbomy 37,1 kr/m?, micis Ji-
KyBaHHs — 34,11 xr/m?(p=0,000006) (puc. 1). Y KOHTPOJIb-
Hilf TpyIi Maca Tijia 10 JiKyBaHHs CTAHOBUJIA B CEPEIHBOMY
99,4 xr, micns gikyBaHusg — 91,74 xr (p = 0,000196), y ce-
peaHboMy TalieHTH Brpatm 7,73 % (nianmason 0—16,9 %)
Bim mouatkoBoi Macu Tiia. IMT 1o J1ikyBaHHSI B CepeaIHbOMY
35,6 xr/M2, micag mikyBanHsa — 34,11 kr/m? (p = 0,000196)
(puc. 2). B ocHOBHIii TpyIIi 3a TIepiof CIIOCTePEXKeHHST 3HU -
JKEHHSI MacH Tiia BigzHavasiocs y 100 % malnieHTiB, B KOH-
TPOJbHIN rpymi — y 18 (95 %) matuieHTiB.

AHaJti3 OTpMaHMX JaHUX B OCHOBHIi1 IPYIIi [0 Ta IIic-
JIg JIiKyBaHHsI TloKa3aB BiporigHe 3HuxeHHs: OT 111,2
vs. 104,1 cm (p = 0,000046), OC 118,39 vs. 108,7 cm
(p = 0,000004); criBBinHO1eHHs1 OT/OC He nmokasao Bi-
POTinHOI pi3HMIII. AHAJOTIYHI pe3yJbsTaT OYyJ10 OTPUMAaHO
MPpU JAOCHIIKEHHI TTOKa3HUKIB Y KOHTPOJIbHIN Ipyri A0 Ta
mics mikyBaHHs: OT 113,2 vs. 107,5 cm (p = 0,000421), OC
115,1vs. 108,4 cm (p =0,000852); cniBBinHoeHnHss OT/OC
OyJ10 CTaTUCTUYHO ogHAaKOBUM. Cllil 3a3HAYMTH, 11O CITiB-

BinHoteHHst OT/OC 6yno 0,94 B ocHOBHii1 Tpyrii, 1110 Bipo-
TiTHO HMKYE MOPIBHSIHO 3 KOHTPOJIBHOIO TPYIIOIO, Jie Liei
IMOKA3HMK 10 JIiKyBaHHsI ctaHoBUB 0,96. [Tpu iboMy Ha TJTi
MPOBEICHOTO JTIKYBaHHS ITi/I Yac CIIOCTePEXXEHHS CTaTHC-
ThyHa piHuug chiBBigHolieHHs1 OT/OC B 000x rpymnax
He CIIOCTepiranaach, 10 CBiTYUTh PO PiBHOMIpHE 3HIKEH-
HSI MacH Tijla B 000X JociimkyBaHux rpynax. [TokasHuku
macu, IMT, OC, OT cTaTUCTMYHO HE€ BiIPi3HSUIUCH MiX
rpyramu IMaii€HTiB 10 Ta MmicJist Kypey JiikyBaHHs (p > 0,05).

B 06ox gocnimkyBaHuX Ipymnax IaiieHTaM 0yja peKo-
MeHIOOBaHAa MomM@iKallisl croco0y KUTTS: IiIBUILIECHHS
JI030BaHOT0 (hi3MYHOIO HABAHTAXKCHHSI.

AHaJi3 JaHuX MoKa3as, 110 B 000X rpymax y OibIIoCTi
nailieHTiB Xoap0a nepesuiiyBaia S000 KpokiB SIK 10 JIiKy-
BaHHS, TaK i HA MOMEHT KOHTPOJBHOTO CITOCTEPEXKEeHHSI.
VY cepeaHbOMY 10 TTOYATKY JOCITIIKEHHS Malli€HTH OCHO-
BHOI TPYIH IIOAECHHO Mpoxonuiu 5516,7 KpoKy, a Imicist
Kypcy JiikyBaHHs — 9800 KpokiB.

B ocHoBHiii rpyni KinbkicTh KpokiB > 5000 Ha neHb
10 JTiKyBaHHs Oyna 'y 16 (53 %) mauieHTiB, a Imicis JiKy-
BaHHsI BU3Havanach y 29 (97 %) namientis (p = 0,0031).
Kinpkicts kpokiB > 10 000 Ha meHb A0 JiKyBaHHS Oyia y
4 (13 %) nauieHriB, a micns JikyBanus — y 20 (67 %) ma-
uientiB (p = 0,00044). Iani cBiguath, 1110 OLIBIIICTh Ma-
LIIEHTIB OCHOBHOI TPy BUKOHYBaJIM PeKOMEHIallii o010
Moaugikaitii cnoco0y XuTts (puc. 3, 4).

Ta6bnuys 1. AHani3 gocnigXyBaHuUX napameTpiB y KOropTi Ao Ta nicsisi niKyBaHHs

OcHoBHa rpyna al'fn-1 (n = 30) KoHTponbHa rpyna (n = 19)
MapameTpu . Micns . Micns
[lo nikyBaHHSA niKyBaHHs P J[o nikyBaHHs niKyBaHHs P
Bara, kr, cepegHe 104,6 96,36 99,4 91,74
(nianasoH) (82-156) (73-121) | 0000007 | (g4 124 (74-119) | 0000196
IMT, kr/m?, cepepHe 37,1 34,11 35,6 32,9
(mianazor) (28,458) | (27,14-46,48) | 000006 | (304 465) | (27,1-465) | 000196
OT, cm, cepenHe 111,2 1041 113,2 107,5
(niana3on) (86-137) 84—120) | %:000046 | (1507{25) (90—120) | 0-000421
OC, cm, cepenHe 118,9 108,7 115,1 108,4
(nianazor) (95-144) (85-126) | 9000004 | (4537455) | (g0-125) | ©,000852
OT/OC, cepepnHe 0,94 0,96 0,98 1
(nianason) (0,8-1,2) 078-1,2) | 0314667 | 5971 1) (0,86-1,13) | 0:868406
CepepHs wopeHHa 5516,7 9800 5105,3 8789,47
KISTbKICTb KPOKIB (2000-25 000) | (3000-25 000) | ©:090011 | 560010 000) | (5000-12 000) | 9001397
LLlofeHHa KinbKicTb KPOKiB
Ha neHb > 5000, n (%) 16 (53) 29 (97) 0,0031 9 (47) 19 (100) 0,0051
LLlogeHHa KinbKiCTb KPOKiB
Ha meHb > 7000, n (%) 5(17) 27 (90) 0,004 4 (21) 14 (74) 0,01
LLlofeHHa KinbKiCTb KPOKiB
Ha meHb > 10 000, n (%) 4 (13) 20 (67) 0,00044 2 (11) 11 (58) 0,0163
Tabnuys 2. CTyneHi OXUPIiHHA B [OCigXXyBaHUX rpynax, n (%)
. J[lo nikyBaHHs Micnsa nikyBaHHSA
CTtyniHb
oxupinHa | OcHoBHarpyna |  KoHTponbHa Yca OcHoBHa rpyna | KoHTponbHa Yea
(n =30) rpyna (n = 19) KoropTa (n =30) rpyna (n = 19) KoropTa
I 16 (53) 10 (53) 26 (53) 20 (67) 13 (68) 33 (67)
I 6 (20) 6 (32) 12 (24) 6 (20) 4 (21) 10 (20)
Il 8 (24) 3(16) 11 (22) 4 (13) 2(11) 6 (12)
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YV KOHTpPOJIBbHIl TPyIIi KiJIbKiCTh KpoKiB > 5000 Ha geHb
10 JIiKyBaHHST Oymna y 9 (47 %) malieHTiB, a Ticys JTiKyBaHHS
pusHavaiacky 19 (100 %) nmauienTis (p = 0,051). Ilomo Kijib-
KocTi KpokiB rtoHan 7000 Ha JeHb, TO B 000X IpyIIax BipoTim-
HO BU3Hayajach OiblIa yacTKa Mali€HTiB MOPiBHSIHO 3 MO-
YaTKOM JIiKyBaHHS. ¥ KOHTPOJIBHIN TPYIIi KiJIbKICTb KPOKiB
> 10 000 Ha neHb mo JikyBaHHs Oyna y 2 (11 %) mauieHTis, a
micist stikyBaHHst — y 11 (67 %) nauienTis (p = 0,0163), sx
noxa3aHo B Ta01. 1. JlaHi cBiq4aTh, 110 OLIBIIICTD IAIIIEHTIB
KOHTPOJILHOI TPYIU BUKOHYBaIM PEKOMEHALlil 111010 MO-
nudikarii crmoco0y XutTs. BiporigHa pi3HHUIIS MiXK OCHOB-
HOIO Ta KOHTPOJIBHOIO IpyHaMH 3a KiIbKiCTIO KPOKiB A0 Ta
mics JIiKyBaHHS He Bu3Havaziach (p > 0,05).

AHaJi3 JaHuX II0IO0 IMiIBUILEHHS 1030BaHOro (hi3ny-
HOTO HaBaHTaXXeHHS Y BCiil KOTOpTi MoKasas, 1110 0 MoYaT-
Ky JIIKyBaHHS 11I0JCHHA KiIbKiCTh KpokiB > 5000 Ha neHb
Bu3Havanach y 25 (51 %) matieHTiB, micis JTiKyBaHHS — Y
48 (98 %); moneHHa KinbKicTh KpokiB > 10 000 Ha geHb
110 JIIKyBaHHS BM3Havaaach y 6 (11 %) nauieHTiB, mmiciis Jti-
KyBaHHS Oyna B 5 pasiB yacTtimme — y 31 (63 %) mamienTa.
OTpuMaHi pe3yabTaTH CBiIYaTh IPO BipOTiAHY iHTEHCH-
(dikanito Gi3MYHOro HaBaHTAXXKEHHS i BUCOKY MOTHBALLilO
1IOZI0 BTpaTU Macu Tija B 000X rpynax aociimkeHHs. Lle
IMOTBePMIKYIOTh OaHi CTaTUCTUYHOIO aHaji3y, KU I10-
Ka3aB BiICYTHICTh BipOTiIHOI Pi3HUIII IIOAO IIOJEHHOI
KiJIbKOCTI KPOKiB 10 Ta ITiCJIsl JIIKyBaHHS TIPU MOPiBHSIHHI
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PucyHok 1. KopobkoBuii rpagpik intoctpye
poanogin IMT nayieHTiB OCHOBHOI rpynu nopiBHAHO
3 nayieHTaMy KOHTPOJIbHOI rpynu Ao JiKyBaHHs
3 ypaxyBaHHSIM MejiaHu.

Y KOXHIvi rpyni BU3Ha4yaeTbcsi no ogHOMy
cratucTudHomy sukmugy (outliers)

PucyHok 2. Kopo6koBuii rpagpik intoctpye
poanogin IMT navieHTiB OCHOBHOI rpynu nopiBHAHO
3 navieHTaMy KOHTPOJIbHOI rpynu rnicns NiKyBaHHs
3 ypaxyBaHHSIM MejiaHu.
Y KOXHIvi rpyni BU3Ha4aeTbcs no ogHoMy
craructudHomy Bukugy (outliers)

26000 1 o Median ]
24000 [ [0 25-75% =
T Non-Outlier Range
o 22000 o Outliers
'g 20000 x Extremes -
£ 18000 —
n
5 16000 e
3
214000 .
X
% 12000 - ) T _
< 8000 .
o
6000 - o .
% 1
4000 -
*
2000 . .
OcHoBHa rpyna KoHTporbHa
almn-1 rpyna

26000 X o Median ]
24000 - 0 25-75% m
22000 - I Non-Outlier Range | |
o | o Outliers |
'g 20000 x Extremes
§ 18000 |- .
216000 - -
o
< 14000 |- 4
2 12000 - .
£ 10000 - - o -
= 8000 :
[e]
= 6000 | o m
2000 |- 1 -
0 L L
OcHoBHa rpyna KoHTporibHa
alrmn-1 rpyna

PucyHok 3. Intoctpadis 6inbLuoi nponopuii
LYOAEHHOI KiflbKOCTi KPOKIB y nayieHTiB OCHOBHOI
rpynu nopiBHAHO 3 nayieHTamMn KOHTPOJIbHOI rpynu
A0 JNliKyBaHHS 3 ypaxyBaHHAM MegiaHu,
cratuctTudHoro sukugy (outliers) Ta ekctpemanbHuUx
3Ha4YeHb BU3Ha4YE€HUX 3MiHHUX (extremes)

PucyHok 4. Intoctpavisi po3noginy nauieHTiB OCHOBHOI
rpynu 3a Ki/llbKicTIO KpPOKiB MOPIBHAHO 3 nayieHTammn
KOHTPOJIbHOI rpynu nicns iKyBaHHS 3 ypaxyBaHHAM

mepiaHn, ctatuctudHoro Bukugy (outliers)
Ta eKCTpemMasibHUX 3Ha4eHb BUSHA4YEeHUX 3MIHHUX
(extremes)
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11X ITOKA3HUKIB y JocaimKyBaHux rpynax (p > 0,05). Ile-
peBaxkHa OUTBIIICTH MAIIEHTIB B 000X Irpyrnax CTaTUCTUIHO
BiporigHO minBuiuia piBeHb (Pi3MUHOI aKTMBHOCTI (1110-
neHHo > 5000 kpokis Ta > 7000 KpokiB).

O6roBopeHHs

Y 11bOMy YHiKaJbHOMY TTPOCTIEKTUBHOMY JOCIiIKEeHHI
BIIEpllIe Y YKpaiHChKMX Malli€HTIB OyJia 1oBeIeHa BiporiaHa
pOJIb 1030BaHOTO (hi3MYHOTO HaBaHTaXKEeHHS (X0ab0a OiJTb-
e Hix 5000 kpokiB Ha JeHb) y KOMOiHallil 3 hapMako-
JIOTIYHOIO KOPEKIIE€I0 JTipariyTUIoOM [IJIsi 3HUKEHHS Macu
Tija. Takuil miaxin y JiKyBaHHI OXWPiHHS BiANOBINA€E Cy-
YacHMM HacTaHOBaM IIOAO JIIKyBaHHS 1Ii€i XxBopoou [14].
VY nmochimkeHHi OyJo MPOAEMOHCTPOBAHO BMCOKY edek-
TUBHICTh TaKOi KOMOiHallii, 1110 MiATBEPAXYIOTb TAKOX pe-
3yJIbTaTH iHIIKX AOCiIKeHb [27, 28].

AK i iHm aBTOpHU, 30Kpema Johansen Ta criBaBT., MU
imeHTU(}IKyBaIu BaXKJIUBY POJIb iHTEHCHU(IKaIii T030Ba-
HOTo (Di3MYHOro HaBaHTAXEHHSI, 30Kpema ITiJABUILIECHHS
KiJIBKOCTI IIOAEHHUX KPOKiB Oinbire Hix 5000, mo y iepe-
BaxKHOI OUJTBIIIOCTI ITAIli€HTIB IK OCHOBHOI, TaK i KOHTPOJIb-
HOI I'PYIU MPU3BEJIO 0 BipOTiIHOTO 3HMKEHHS Macu Tijia
Ginpie Hix 7 % [29].

Yacrota mob6iyHOI Aii Bim 3acTOCYBaHHS JIipariyTUILY
B LIbOMY JOCJiIKeHHI ctaHoBUIa 13 %, npu LiboMy maili-
€HTU BiI3HAYaJau 3HWXKEHHS Bi4yTTSI HYIOTH ITiCJIs 4O-
TUPHOX THXKHIB 3aCTOCYBaHHS IIperapary, 110 BidIloBigae
3arajbHuUM TeHaeHisM teparnii al TITI-1 [30]. [TepeBaxxHo
B JOCIIIKYBAaHUX Tpyrax Oyad XiHKM, 1110 MOXKHa IOsiC-
HUTHU OiJbIIMM HAKOMUUYEHHSM y HUX XXUPOBOI TKAHUHU
(20—25 % Bin mMacwu Tina), Hix y YosoBikiB (10—15 %) [31].
AHaJi3 KIiHIYHUX BUIIAOKIiB IPOAEMOHCTPYBaB BiporigHe
3HMXKEHHS MacH Tijia Oiblie HixX 7 % B 000X JOCIIKyBa-
HuUX rpynax. Takox B 000X rpymax 0yj10 JOCSITHYTO BipoOrin-
He 3HIKEHHS Baru Oijibiie Hix 5 %, Mpu LIbOMY B OCHOBHi i1
rpymi OyJo MPOAEMOHCTPOBAHO BMIIYy YaCTOTY BMITaIKiB
3HIKeHHS Baru (8 %), HiX y KOHTpoJsbHii (7,63 %), xoua
BIpOTiIHOI Pi3HUIII MiX IpyramMu MOPiBHSHHS He OyJI0 BU-
saBaeHo. C1iJ 3a3HaYNTH, 1110 MOAIOHI 1aHi MOXKHA TTOSICHU -
TH MOKJIMBOIO BUCOKOIO MOTHUBALIIE€IO OiJIbILIOCTI MAI[iEHTIB
1110JI0 BTPATH BarH i, BiAMOBiIHO, CYMJIIHHUM BUKOHAHHSIM
peKOMeHalliif 111010 Xap4yoBOi MOBENIHKY Ta IIOJEHHOTO
(iZMYHOro HaBaHTaXKEHHSI: Y BCIX MAlliEHTIB, SIKi NMpUiimMa-
qm al'TIII-1, crmocTepiramoch 3HMKEHHST MacH Tijla TIOPiB-
HSIHO 3 KOHTPOJIBHOIO TI'PYyIMo0, Xo4ya i 6e3 CTaTUCTUYHOT
BiporigHoCTi. 3 iHIIIOI CTOPOHU, MM CIIOCTEPIraEMo Bipo-
TiHY Pi3HMIIIO MPU TOPIBHSIHHI JaHUX B 000X Tpyrax 10
Ta Micas JIiKyBaHHS SIK 1110J10 3HUXXEHHS Baru, Tak i 1o10
3meHIeHHs napameTpiB OT/OC, 110, 663yMOBHO, € MO3M-
TUBHUM (DaKTOPOM.

YV 1upoMy opuriHaIbHOMY HOCITIIKEHHiI OyJI0 IIpome-
MOHCTPOBAHO, 110 JI0 TTOYaTKYy JiKyBaHHS B 000X TpyIiax y
MAali€HTIB KiIbKiCTh KpOKiB Oy1a Buiolo 3a 5000, pu 11bo-
MY Ha MOMEHT KOHTPOJIBHOTO OTJISIAY KiJIbKICTh IIOJAEHHUX
KpOKIiB BiporigHo 3pocja sIK B ocHoBHiit rpymi al'TIII-1,
TaK i B KOHTPOJIbHI, 1110 TAKOX OMOCePEIKOBAHO CBiTUUTh
MPO BUIIY MOTUBALLIIO LIOMO CXYIHEHHS B AOCIIIXKYBaHiil
koropri. Touka BimcikanHsa B 5000 KpoKiB IIMPOKO ITOCITi-
mxeHa Tudor-Locke Ta criiBaBT., sIKi BBEJIM TEPMiH «iHIEKC
manopyxomocTi» (< 5000 KpokiB Ha Ie€Hb) Ta BBaXKaloTh

HOpMaJibHOIO (iznuHOI0 akTUBHicTIO > 10 000 KpoKiB Ha
neHb [6]. [MogiOHy MpakTUYHY LiHHICTh IIOJEHHOTO ITif-
PaxyHKY KpPOKiB 3 METOI0 MpoxoauTu Oinbiie Hixk 10 000
KPOKIiB IIOAH, i mpuHakiMHi Oinbire 5000, TakoxX Imokasa-
HO B OCJTiixKeHHi Sisson Ta criBabT. [7]. JaHi 11poro pociii-
JKeHHS ITiITBePIKYIOTh TAKOX pe3yJIbTaTy, OIy0JIiKoBaHi
iHIIMMKU aBTOpaMM, B YKPaiHCBKUX KOTOpTax TMalli€HTIB,
30KpeMa y BariTHUX 3 OXMPIHHSIM, a TaKOX y Malli€HTiB
i3 XpOHIYHMMU 3aXBOPIOBAHHSIMU IIITYHKOBO-KHIIIKOBOTO
TpakTy [9, 32].

Mu BuU3HaeMo, IO HaIlle JOCJIIKEHHS Ma€ IeBHi 00-
MeXeHHSsI. 3BepTae Ha ce0e yBary TaKoX KiJIbKiCTb MallieH-
TiB, JaHi IKUX BUBYAJIMCh Ha LIbOMY €Tarli JOCIHiIKEeHHS:
OisbIlIa KiJIBKIiCTh MAlli€EHTIB € BaXJIMBOIO B IJIaHi CTaTUC-
TUYHOIO aHali3y, MPOoTe B MPOCHEKTUBHUX TOCTIIKEHHSIX
3aBXIM BUCOKHUI PU3KMK MTOBTOPHOI HESIBKY TMAIIIEHTIB Ue-
pe3 pi3Hi NPUYMHM (3MiHa MicLs TPOKMBAHHS, BiIMOBA BiJ
JiKyBaHH To1o). Lle ormmcano B iHIIMX po6oTax, BKIII0Ua-
I0UM Hallle TIOTepeHE MPOCIEKTUBHE MOCHTIIKeHHS [25,
33], 1110 MOXHa PO3IISIAATH SIK JIIMiTyIounii hakTop.

BucHOBKM

OTpuMaHi pe3yJibTaTu CBiT4aTh MPO BUCOKY e(heKTHUB-
HICTh 3aCTOCYBaHHs JUIsl 3HMKeHHs Macu Tia al TIIT-1,
Mmetdopminy Ta iH3KTI-2 y xombiHamii 3 IomeHHUM
BUCOKMM (Di3MUHUM HaBaHTaxXeHHsIM: xombbow > 5000
KPOKiB Ha JIeHb, 110 € eJIeMeHTOM MonaMdikallii crrocody
SKUTTSL.

Kouduauikr inrepeciB. ABTOpU 3asiBJISIIOTH TMPO BiJACYT-
HiCTh KOH(IIIKTY iHTepeciB Ta BilacHOI (iHaHCOBOI 3aili-
KaBJICHOCTI IIpH MiATOTOBIIi JaHOI CTATTi.

Indopmanis npo ¢inancyBannda. JlocniokeHHS He
oTpuMaio (iHaHCYBaHHSI.

Indopmanisi npo BHeCOK KOKHOTrO aBropa. /Jineys A.B. —
aHalli3 OTPUMAHUX JAHUX, KPUTUYHA BUYMUTKA TEKCTY
pykoniucy; lopobeiiko M.b. — KOHIENIIis i Au3aiiH J10-
CJIIKEHHSI, KpUTUYHA BUYUTKA TEKCTY pyKomnucy; 3dop-
Ha B.B. — 3ay4eHHs NALIIEHTIB y JOCTiIKEeHHS, 30MpaHHsI
MarepiajiiB, CTBOPEHHSI €JIEKTPOHHOI 0a3u JaHUX MallieH-
TiB, 00poOKa KJIiHIiYHMX HaHMUX, KapT aMOyJaTOPHOTIO Ia-
Ii€HTa, CTATUCTUIHA 00pOoOKa MaTepialry, ITOLIyK Ta aHaJIi3
JliTepatypu, HamucaHHs TeKCTy; Xonepia B.I. — aHani3 Ta
IHTepIIpeTalLlisl JaHWX, MOIIYK Ta aHaji3 JiTepaTypu; Jlvo-
6iH A.B. — aHai3 Ta iHTeprnpeTallisi JaHWX, MOIIYK Ta aHa-
JIi3 JIiTepaTypu, CTBOPEHHS TaOIMLIb.
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An integrated approach for obesity management:
the effectiveness of glucagon-like peptide 1 agonist
and life-style interventions for obesity management

Abstract. Background. The obesity is found in 24.8 % (ap-
proximately 10 million people) and overweight in 34.3 % of the
population of Ukraine, mainly in females. Obesity is associated
with hereditary factors, overeating as well as a sedentary lifestyle.
An integrated approach is applied to treat obesity such as com-
bination of adequate eating behavior, high physical activity and
administration of pharmacological correction, including gluca-
gon-like peptide 1 agonist (GLP-1). Currently, the little is known
about utility and effectiveness of GLP-1 in combination with ade-
quate physical activity for obesity management among Ukrainian
patients. The purpose of this study was to determine and evaluate
the role of GLP-1 in combination with high physical activity for
weight loss in obese patients and to compare with obese patients
receiving treatment with metformin and sodium-glucose cotrans-
porter 2 inhibitors (SGLT2i). Materials and methods. A prospec-
tive study included 155 obese patients, and follow-up data were
available of 49 patients. The study group GLP-1 consisted of 30
patients receiving combination therapy GLP-1 liraglutide in daily
doses of 1.2 to 3 mg per day. The control group consisted of 19
patients receiving complex therapy with metformin in daily do-
ses from 500 to 2000 mg, and SGLT?2i in daily doses from 10 to
12.5 mg. Body mass index (BMI), waist circumference (WC), hip
circumference (HC), and WC/HC ratio were evaluated. Number
of daily steps was determined using pedometers built into smart-

phones or smartwatches. Evaluation of the obtained data was per-
formed using non-parametric statistical methods. Results. In study
group GLP-1 the mean weight before the treatment was 104.6 kg,
after treatment 96.36 kg (p = 0.000007), the mean weight lost
was 7.8 % (range 1—23.71 %) of initial body weight. Mean BMI
before treatment was 37.1 kg/m?, after treatment 34.11 kg/m?
(p = 0.000006). In the control group, the mean weight before the
treatment was 99.4 kg, after treatment 91.74 kg (p = 0.000196),
the mean weight lost was 7.73 % (range 0—16.9 %) of initial
body weight. Mean BMI before treatment was 35.6 kg/m?, after
treatment 34.11 kg/m? (p = 0.000196). Analyses of the entrie
chorot showed that before treatment, the daily number of steps
> 5000/day was determined in 25 (51 %) patients, after treat-
ment in 48 (98 %); the daily number of steps > 10,000/day before
treatment was determined in 6 (11 %) patients, after treatment
it was 5 times more frequent in 31 (63 %) patients. These results
indicate a significant intensification of physical activity, and high
motivation for weight loss in both study groups. Conclusions. Our
findings suggest that weight loss in obese people is effective in case
of administration of GLP-1, metformin, SGLT2i in combination
with high physical activities of daily steps > 5000, which is part of
life style intervention.

Keywords: obesity; glucagon-like peptide 1 agonist; metformin;
sodium-glucose cotransporter 2 inhibitors; life style intervention
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Abstract. Background. Heart rate variability (HRV) is reduced in diabetes mellitus (DM) patients, suggesting
dysfunction of cardiac autonomic regulation and an increased risk for cardiac events. Cardiac autonomic neuropathy
(CAN), which results from damage to autonomic nerve fibers that innervate the heart and blood vessels, is a
serious complication of DM. During progression of CAN, the parasympathetic nerve fibers innervating the heart are
affected before the sympathetic nerve fibers leading to a reduced heart rate variability. The purpose of this study
was to examine type 2 diabetes patients with heart rate variability in order to diagnose autonomic dysfunction and
to relate the findings to other complications of diabetes mellitus. Materials and methods. 41 type 2 M patients and
45 age- and sex-matched controls were included. In the time domain we measured the mean R-R interval (NN),
the standard deviation of the R—R interval index (SDNN), the standard deviation of the 5-min R—R interval mean
(SDANN), the root mean square of successive R—R interval differences (RMSSD) and the percentage of beats with
a consecutive R—R interval difference > 50 ms (pNN50). In the frequency domain we measured high-frequency
power (HF), low-frequency power (LF) and the LF/HF ratio. Results. There was no statistically significant difference
between DM patients and controls for age and sex distribution. All time- and frequency-domain parameters except
mean R-R interval and the LF/HF ratio were significantly lower in diabetes patients than in controls. When chronic
complications of DM were examined, diabetic retinopathy and nephropathy were usually present together. For
example, among six patients with nephropathy five also had retinopathy. There were 13 diabetes patients with
complications (diabetic nephropathy and/or retinopathy) and nine patients with no diabetic complications. Although
the chronological ages of the diabetes patients with and without complications were similar (53 + 9 and 49 + 12
years, respectively; P > 0.05), the duration of DM in patients with complications was significantly greater than that
of those without complications (14 + 9 versus 5 + 7 years; P = 0.002). Diabetes patients had lower HRV values
for time-domain and frequency-domain parameters than controls. Conclusions. Majority of heart rate variability
parameters were lower in diabetes patients with chronic complications than in those without complications.
Keywords: heart rate variability; diabetes mellitus; diabetic retinopathy; diabetic nephropathy

Introduction

Heart rate variability (HRV) is a commonly used tool to as-
sess the functioning of cardiac autonomic regulation. The auto-
nomic nervous system (ANS) regulates heart rate (HR) through
sympathetic and parasympathetic (vagal) branches where the
sympathetic activity increases HR and decreases HRV, where-
as parasympathetic activity decreases HR and increases HRV
[1]. Two apparent components of HRV are the low frequency
(LE ranging from 0.04—0.15 Hz) component mediated by both
sympathetic and parasympathetic nervous activities and the
high frequency (HE, 0.15—0.4 Hz) component mediated almost
solely by parasympathetic nervous activity [1, 2].

Heart rate variability is reduced in diabetes mellitus
(DM) patients, suggesting dysfunction of cardiac auto-
nomic regulation, which has been previously shown to be

associated with increased risk for adverse cardiac events
[3]. Cardiac autonomic neuropathy (CAN), which results
from damage to autonomic nerve fibers that innervate the
heart and blood vessels, is a serious complication of DM [4].
During progression of CAN, the parasympathetic nerve fi-
bers innervating the heart are affected before the sympathe-
tic nerve fibers leading to a reduced heart rate variability [5].
Reduced HRYV is recognized as an early indicator of CAN,
but reduction of HRV has been observed also in patients
without evidence of CAN when using traditional tests such
as the Ewing battery [2, 6, 7]. Standard time and frequen-
cy-domain analysis of HRV combined with cardiovascular
autonomic reflex tests are used in clinical assessment of
CAN [8], but recently several non-linear methods for as-
sessing CAN have been proposed [9, 10].
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The pathogenesis of diabetic neuropathies is complex,
but long-lasting hyperglycemia is responsible for chronic
metabolic perturbations (mainly increased activation of the
polyol pathway and increased production of harmful meta-
bolites) leading to neuronal damage [7, 11]. Therefore, the
blood glucose targets suggested for most patients with dia-
betes are fasting blood glucose level (BGL) 7 mmol/L and
glycated hemoglobin (HbAlc) 7 % (53 mmol/mol), but it is
recommended that these blood glucose targets should be in-
dividualized to meet patient needs [11] (https://www.fron-
tiersin.org/articles/10.3389/fendo.2014.00130/full - B14).

The purpose of this study was to examine type 2 diabe-
tes patients with heart rate variability in order to diagnose
autonomic dysfunction and to relate the findings to other
complications of diabetes mellitus.

Materials and methods
Study groups
The study group consisted of patients (mean age 45 + 16
years) diagnosed with type 2 diabetes mellitus and followed
up at K D Medical College and Hospital, Mathura during
the period of June 2020/21. Data on complications of DM
were extracted from the patients’ files. The controls were
healthy individuals who were matched with the study group
for age and sex. Routine physical examination, biochemis-
try panel, chest X-ray and electrocardiograms were normal.
Informed consent was obtained from all patients and the
study was conducted according to the Declaration of Helsinki.

Heart rate variability

A supine resting electrocardiogram (ECG) was recorded
over 20 min at 400 Hz sampling rate using a lead II confi-
guration (Maclab ADInstruments, Australia) for all partici-
pants. An adaptive QRS detector algorithm was applied to
extract the beat-to-beat RR intervals from the ECG data.

Table 1. Heart rate variability in the diabetes patients

and healthy controls

?)Ia\at?: r:(tess C(:’(: Tgosl)s P-value

(n = 35)
Mean NN (ms) |755.6 +89.3|792.4 + 80.2 | 0.074 (NS)
SDNN (ms) 100.2 + 46.2|145.1 + 48.6| < 0.0002
SDANN (ms) 96.2 + 39.5 [129.5 + 44.6| < 0.0001
SD (ms) 36.5+15.2 | 58.2 +18.1 | <0.0001
pNN50 (%) 3.1+23 9.0+5.5 < 0.0001
RMSSD (ms) 19.4+86 | 33.2+10.9 | <0.0001
LF (ms) 132+7.9 | 26.2+8.2 | <0.0001
HF (ms) 7.0+40 | 13.9+51 | <0.0001
Total power (ms)| 22.4 +13.2 | 38.7+8.4 | <0.0001
LF/HF ratio 1.82+04 | 1.93+0.54 NS

Notes. Values are mean = SD; NN, R—R interval; SDNN,
standard deviation of the R-R interval; SDANN, stan-
dard deviation of the mean 5-min R-R interval; SD,
mean of the 5-min R-R interval standard deviation;
PNN50, percentage of beats with a consecutive R-R in-
terval difference > 50 ms; RMSSD, root mean square of
successive R-R interval differences; LF, low-frequency
power; HF, high-frequency power; NS, not significant.

The very low frequency trend components (frequencies be-
low 0.04 Hz) were removed from the RR interval time se-
ries by using a smoothness prior’s method. Furthermore,
the non-equidistantly sampled RR series were interpolated
(4 Hz cubic spline interpolation) to have evenly sampled
data for spectral analysis. Respiratory frequency was esti-
mated from the ECG R-wave amplitude changes and uti-
lized in HF component estimation.

In the time domain we measured the mean R—R inter-
val (NN), the standard deviation of the R—R interval index
(SDNN), the standard deviation of the 5-min R—R interval
mean (SDANN), the root mean square of successive R—R in-
terval differences (RMSSD) and the percentage of beats with
a consecutive R—R interval difference > 50 ms (pNN50). In
the frequency domain we measured high-frequency power
(HF), low-frequency power (LF) and the LF/HF ratio.

Statistical analysis

All numerical data were reported as mean = SD if other-
wise stated. As the data distribution was not normal, the heart
rate variability parameters of type 2 diabetic and control sub-
jects were compared using the Mann-Whitney U-test.

Results

The study group consisted of 41 patients (mean age
45 + 16 years). Eighteen of the patients were on insulin and
twenty patients were on oral antidiabetic drugs. Eleven pa-
tients had hypertension and four patients had overt evidence
of ischaemic heart disease. Fifteen patients had diabetic
retinopathy, 25 had diabetic peripheral neuropathy, eight
had diabetic nephropathy, and two had impotence. Ten of
the patients had no evidence of retinopathy, 10 had no evi-
dence of peripheral neuropathy, and 16 had no evidence of
nephropathy. None of the patients was on drugs that may
affect heart rate variability, such as alpha and beta-blockers,
and none of the patients had heart failure or uraemia.

The controls consisted of 45 healthy individuals matched
with the study group for age and sex.

There was no statistically significant difference between
diabetes patients and controls for age and sex distribution.
The heart rate variability parameters of the diabetes patients
and control subjects are given in Table 1. All time- and fre-
quency-domain parameters except mean R—R interval and
the LF/HF ratio were significantly lower in DM patients
than in controls.

When chronic complications of DM were examined,
diabetic retinopathy and nephropathy were usually present
together. For example, among six patients with nephropathy
five also had retinopathy.

There were 13 diabetes patients with complications (dia-
betic nephropathy and/or retinopathy) and nine patients
with no diabetic complications. Although the chronolo-
gical ages of the DM patients with and without complica-
tions were similar (53 = 9 and 49 + 12 years, respectively;
P > 0.05), the duration of DM patients with complications
was significantly greater than that of those without compli-
cations (14 £ 9 versus 5 £ 7 years; P =0.002).

There was no significant difference between the groups
of DM patients with and without complications for sex, type
of diabetes, the presence of hypertension or ischaemic heart
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disease, or plasma concentrations of cholesterol, triglyce-
ride and high-density lipoprotein cholesterol (HDL-C).
DM patients with complications had serum creatinine
concentrations that were significantly higher than those
of DM patients without complications (1.17 £ 0.15 versus
0.94 + 0.13 mg/dl; P = 0.007). There was no statistically
significant difference in haemoglobin Alc (HbAlc) le-
vels between DM patients with and without complications
(9.1 £ 2.2 versus 6.9 = 2.2 %; not significant). The heart rate
variability parameters of the complicated and uncomplica-
ted DM patients.

In DM patients with chronic complications, all time-
and frequency-domain parameters except mean R—R inter-
val (NN) and LF/HF were significantly lower than in diabe-
tes patients without complications.

Discussion

DM is a cause of autonomic dysfunction in the gastro-
intestinal and urogenital systems besides the cardiovascular
system. However, the cardiovascular system is the focus of
research on autonomic dysfunction. There are two main
reasons for this:

1) if the heart is affected, it may be that autonomic dys-
function also damages other systems;

2) cardiovascular assessment of autonomic dysfunction
is non-invasive, reliable and relatively easy to implement.

The Valsalva manoeuvre, deep breathing and standing up
are reliable ways of assessing cardiovascular reflexes and are
easy to implement, but they reflect only the parasympathe-
tic component of autonomic function, are not quantifiable,
need a co-operative patient for their implementation, and
diurnal changes cannot be followed. These limitations can
be circumvented by measuring time- and frequency-domain
variability in the heart rate. Frequency-domain measure-
ments can be used to quantify the sympathetic component
of autonomic function in addition to the parasympathetic
component. They also allow the recognition of the sym-
patho-vagal imbalance implicated in sudden death in dia-
betic autonomic neuropathy.

Previous studies had shown that diabetes caused progres-
sive autonomic dysfunction and decreased variability in heart
rate. These findings were confirmed in our study, in which we
demonstrated decreased heart rate variability parameters in
diabetes patients compared with controls. Inthe EURODIAB
IDDM Complications Study, microvascular complications
were found to be related to the duration of diabetes. It was also
reported that diabetic retinopathy was related to the duration
of DM, a relationship that was independent of the presence
of proteinuric or non-proteinuric nephropathy [12]. The data
from our study confirm these findings by demonstrating an
increased duration of diabetes in diabetes patients with com-
plications. Cardiac autonomic neuropathy in DM patients
was related to the presence of diabetic retinopathy, the male
sex, the duration of diabetes and increased chronological age,
but not to the level of HbAlc [13]. In our study there was no
relation between the level of HbAlc and the presence or ab-
sence of diabetic complications.

D.S. Fong et al. [14] followed 88 diabetes patients for
5 years for the development of proliferative retinopathy. In
the 14 patients in which proliferative retinopathy developed

they observed that the relative risk of developing prolife-
rative retinopathy in DM patients with cardiac autonomic
dysfunction was 2.59-fold greater (this difference did not
reach statistical significance). E. Zander et al. [15] reported
that the correlation between diabetic retinopathy and ne-
phropathy held only for patients with proteinuria. They also
observed that, for equivalent levels of nephropathy, the pre-
sence of proliferative retinopathy conferred an added risk of
the development of autonomic dysfunction. They conclude
that autonomic neuropathy is associated with proliferative
retinopathy and nephropathy. However, other studies failed
to find an association between diabetic nephropathy and
heart rate variability. Our findings show a relation between
decreased heart rate variability and the presence of micro-
vascular complications.

When cardiovascular autonomic neuropathy is identified
in a patient with DM, there should be aggressive treatment
to control cardiovascular risk factors because these may be
associated with the development of cardiovascular auto-
nomic neuropathy [16, 17] and insulin therapy can cause
regression of cardiovascular autonomic neuropathy.

Conclusions

Patients with diabetes had lower values of heart rate vari-
ability parameters than healthy controls, and among diabe-
tes patients those with microvascular complications had the
lowest heart rate variability parameters. Patients with micro-
vascular complications should be followed up more intense-
ly than others and should be treated with insulin to prevent
the progression of cardiac autonomic dysfunction.
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AOCAIAKEHHS BAPia6eAbHOCTI cepLeBoro putMmy
Y XBOPUX HO LlYKPOBUM AiaGeT

Pe3iome. Axmyaavnicms. BapiaGebHICTb CEPLIEBOIO  PUTMY
(BCP) nopyiieHa y nauieHTiB 3 1mykpoBum aiabetom (LI1), 1o
CBIIYUTb MPO TUCHYHKIIIIO BETeTaTUBHOI peryJsiiii ceplis Ta mif-
BUIIICHUII PU3MK ceplieBUX Tomiit. KapmiaabHa aBTOHOMHA Heli-
pomarisg (KAH), sika BuHMKae BHACiIOK MOIIKOMKEHHST BereTa-
TUBHUX HEPBOBUX BOJIOKOH, 1110 iHHEPBYIOTh CEpLie Ta KPOBOHOC-
Hi cynuHHu, € cepiiodHum yckiaagHeHHs M L. ITig yac mporpecy-
BaHHs KAH mapacummnaTiudHi HEpBOBi BOJIOKHA, 1110 iHHEPBYIOTh
ceplie, ypaXkarThbCsl paHillle, HiXK CUMITaTUYHiI HEpBOBi BOJIOKHA,
1110 MPU3BOIMTh 10 3HUXKEHHS BapiabeJIbHOCTI CEPLIEBOTO PUTMY.
Memoro 11b0TO HOCHIIKEHHST OyJ10 0OCTEXXEHHSI TMALliEHTIB 3 1y~
KPOBUM [iabeToM 2-TO THUITY i BapiaGeJbHICTIO CepIIeBOTO PUTMY
IIJIST JiaTHOCTUKM BereTaTUBHOI AUCGhYHKIIIT Ta BUBYEHHS 3B SI3KY
OTPUMAaHUX JAHUX 3 IHIIMMU YCKJIQJHEHHSMU ILIYKPOBOTO [ia-
oety. Mamepiaau ma memoodu. Ilin criocTepexXeHHSIM TiepeOyBaB
41 mauient 3 L1 2-ro Tumy Ta 45 0oci0 rpynu KOHTPOJIO BilIo-
BimHOTO BiKYy i cTari. BumipioBaiu cepeqHe 3Haue€HHS iHTEpBaIy
R—R (NN), crangapTHe BiaxwieHHsl iHaekcy iHTepBaty R—R
(SDNN), craHmapTHe BiIXWJIEHHSI S-XBWJIMHHOTO iHTepBay
R—R (SDANN), pisnuuio inrepsaiiB R—R (RMSSD) i Binco-
TOK yaapiB 3 MOCIiZOBHOWO pi3HUIIEIO iHTepBalmiB R—R > 50 mc
(pNNS50). ¥V yacTOTHil AUISHIII BUMIpIOBaI BUCOKOYACTOTHY
notyxHicTb (HF), HusbkouacrorHy noryxHictb (LF) i ix criiBBi-

HolIeHHSs1. Pe3yasbmamu. He BCTAHOBJIEHO CTATUCTUYHO 3HAYYIIOL
pi3HMLI MixX narieHTamu 3 L1J1 Ta KOHTPOJIbHOI IPYIH 1LIOA0 PO3-
MOJIiJTY 3a BIKOM Ta CTaTTIO. YCi MapaMeTpu 4acoBOi Ta YaCTOTHOIL
NIISTHOK, 332 BUHSITKOM cepeIHboTo iHTepBasry R—R Ta criBBinmHO-
mweHHs1 LF/HFE, Oynu 3Hayno Hukuumu y manieHTiB 3 L, Hixx
y rpymni KoHTpojto. [Ipu aHaizi XxpoHiuHuX yckianHeHb LIJI, sk
MPaBUJIO, CIIOCTEPiragocsl MOeAHAHHS 1ia0eTUYHOI peTUHOMATIl
Ta HedpomnaTii. Hanmpukian, i3 mectu maiieHTiB 3 Hedporarieo
IT’ITh TAKOX Maju petuHomnarito. Ilin crioctepexxeHHsIM Tiepedy-
Bajio 13 xBopux Ha LI/l 3 yckinagHeHHsIMU (miabeTruHa Hedpo-
natisl Ta/abo peTuHomnaTig) Ta 9 nauieHTiB 6e3 yckiangHeHb LIJI.
Xoua BiK XBOpMX Ha I[yKpOBHUIi fiabeT 3 yCKIaAHEHHSIMU Ta 0e3
HuX OyB nonioHuM (53 = 9 1a 49 + 12 pokis BinnosigHo; P > 0,05),
TpuBaiictb LIJ] y maiieHTiB 3 ycKJIaAHEHHSIMU Oyia BipoTiaHO
OiIBIIOIO, HiX Y MauieHTiB 06e3 yckiaaHeHb (14 £ 9 mpotu 5 = 7
pokiB; P = 0,002). [TauieHTn 3 LyKpoBUM /iadeTOM Majli HUXYi
3HaueHHs1 BCP nisg mapameTpiB y yacoBiii Ta 4aCTOTHIM AiISTHKAX,
HiX y KOHTPOJIbHIN rpymi. Bucnoeku. bBinblilicTh mapamMeTpiB Ba-
piabGebHOCTI CEpLIEBOTO PUTMY OyJIM HUXKYMMU y XBOPUX Ha 11y-
KPOBUIA /Tia0eT i3 XpOHIYHUMHU YCKITaHEHHSIMU, HiXX y MAIliEHTIB
0e3 yCKJIaaHEeHb.

KirouoBi cjioBa: BapiaGesbHICTh CEPLIEBOrO PUTMY; LIYKPOBUIA
niabeT; niabeTMuHa peTHHOMATIs; AiabeTnuHa Hedpornarist
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TpuBora Ta penpecis y XXiHOK
pPenpoAYKTUBHOIO BIKY 3 YPO)KEHHIMMU
LLUTOMNOAIOHOT 30A03U
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Pe3tome. AkryanbHicTs. lNpobrema natosnorii agheKTBHOI cehepur, 0COGINBO TPUBOXHUX | [EernpecuBHUX
posnaaie, Ha cy4YacHoMy etari po3BUTKY CYCRifIbCTBaA Cepen 3arasibHOMEAUYHUX Po6sIeM € OCOBIMBO aKTy-
anbHot. OCTaHHIMW poKamMy Bi3HA4YaETbCS TaKoX MaTtoMopgo3 rnNcuXidHUX po3nafiB rnpuv PisHUX comaTuyHuxX i
EHOOKPUHHMX 3axBOPHOBaHHSX. byrno BUSBIEHO 3B'I30K MK 3aXBOPHOBAHHAMM LUMTOMOLIOHOI 3a103U | MCUXiY-
HUMUM po3nagamu, 30Kpema aBTOIMyHHUM TUPeOoianToM. BaximBe 3Ha4eHHs Mae rnogasibLue JOCTXKEeHHS JaHOi
npo6riematvku. MeToro Lboro JOCHiIKEeHHS1 O6Y/10 BUBYUTU HASBHICTb MCUXIYHUX PO3/18LIB Y XIHOK 3 CYOKJIiHIY-
HUM FifNoTUPEO30M Ta eyTUPeo30M Ha TJli aBToiMyHHOro tupeoiguty. Martepiann Ta mertoau. byno nposegeHe
BUW3HaY€eHHS1 PIBHS TPUBOXXHMX Ta AENPECUBHUX O3HAK 3a rocritasbHOM LLKasiow Tpmusory i genpecii (HADS) y 176
XKIHOK penpoayKTUBHOro BiKy (Big 18 4o 44 pokiB) 3 CYOK/IiHIYHUM rilOTUPEO30M Ta eyTUPEeOo30M Ha T/1i aBTOIMYH-
HOro TMpeoiguTy MOPIBHAHO i3 340p0BUMM XiHkamu. OBCTEXEHHS MPOBOAMIIOCHL [O noYaTKy npuiomy Tepanii 3
rpuBOAY OCHOBHOIO 3axXBOproBaHHs. Pe3ynbraTtn. BctaHoBeHo, Lo i3 176 o6¢TexeHnx XiHokK y 37,5 % susBrie-
HO TPUBOXHWI cuHApoM, y 13,6 % — genpecito, 10,8 % XIHOK Mann KOMOPOIAHI TPMBOXHWI po3nas i Aenpecito,
a B 38,1 % obcTexyBaHuX pe3yrnbTaTi aHKeTyBaHHS 6y/in Yy HOPMI. Y rpyni XIiHOK i3 aBTOIMYHHUM TUPeoianTom
Ta CYOKIIHIYHUM riOTMPEOo30M nepeBaxann KiiHiYHo BupaxeHi Tpyusora (40,9 %) Ta genpecis (15,1 %), 4yactka
BUSIBJIEHNX CYOKIIIHIYHOI TpuBOrK 1a genpecii ctaHoswna 7,6 1a 7,6 % BIAMoBIgHO, y TOU Yac K y rpyri XIHOK i3
aBTOIMYyHHUM TUPEOIANTOM Ta eyTUPeo30M rnepeBaxasn CyOKIiHIYHO BupaxeHi Tpmsora (37,1 %) Ta genpecis
(8,6 %), a HacTka KJiHIYHO BUpaxeHux TpuBorn Ta genpecii ctaHosuna 5,7 1a 1,4 % BigrnosigHo. BUCHOBKM.
Y XBOpUX 3 ypaxKeHHAMU LUMTOMOAJIOHOI 3a5103u y 3,5 pa3a 4acTille Bifj3Ha4aeTbCs TPUBOXHO-AENPECUBHNN CUH-
APOM, HXX Y 3[0POBUX XIHOK. BUSBIEHO Criabkuii rnpsiMui KOpessyiviHi 38’930K MK piBHemM TTI y XIHOK i3
CYOKIIHIYHMM TiNOTUPEO30M Ta KiflbKIiCTHO 6ariB, HabpaHux rig Yac aHKeTyBaHHs, 3a Lukanamy HADS-genpecis
(r=0,12, p < 0,05) Ta HADS-Tpusora (r = 0,14, p < 0,05). BusiBnieHo crnabkuii npsmuii KOpensauiviHni 38’ a30K
Mix piBHem aHTUTIn go TI1O Ta kinbkicTio 6anis, HabpaHuX Mif Yac aHKeTyBaHHs, 3a Lwkanamu HADS-genpecis
(r=0,17, p < 0,05) Ta HADS-TpuBora (r = 0,19, p < 0,05).

Knro4oBi cnoBa: rinotupeos; aBToiMyHHUI TUPEOIAUT; TPUBOra; AEenpecis

Bctyn

IIpoGaema matosorii adheKTUBHOI chepr, 0COOIUBO
TPUBOXHMUX i IETIPECUBHUX PO3JIa/liB, HA CydyaCHOMY €Ta-
ITi PO3BUTKY CYCITIJIBCTBA Cepell 3aTalbHOMEINIHUX MPO-
6s1eM € 0co0MBO akTyasibHOIO [1]. 3a nanumu BOO3, Ha
choroaHi 6impmre Hix y 110 MaH oci6 y cBiti — 3,0—6,0 %
nonyJsuii — BMSBJIEHI Ti YM iHINI KJIiHIYHO 3HAYMMI
OpOsSIBM LIMX po3JadiB. AHaJoriyHa TEHMAEHIlis Bim3Ha-

yaeTbes i B YkpaiHi. Cepen Malli€eHTIB, SIKi 3BepTalOThCS
MO TEPBUHHY MEIWYHY moromory, y 19,2 % BUSIBISIIOTH
isonpoBaHUit TpUBOXHUI posnan, 10,3 % — gemnpeciio,
42,3 % — 3MillaHU{ TPUBOXHO-ACTIPECUBHUI pO3JIa,
28,2 % — KoMOpOinHi TPUBOXHUI posian i merpecito [3].
Jermpecii HeCyTh BeIMUE3HUI TArap SIK IJIST CYCIIIBCTBA,
Tax i JUIST CaMOTO TalliEHTA, iCTOTHO MOTipIIYIOYN SIKiCTh
yoro xutts [1-3].
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4]

3a mporHo3amu (paxiBIliB, OeIpecisa HpeTeHAyE Ha
JpyTe Miclie cepell poBinHuX (akTopiB, 1110 BUSHAYAIOTh
KIJIbKiCTh 3ary0JICHUX POKIB XXUTTSI Y 3B 3Ky i3 BTPaTOIO
Ipalne3naTHOCTI, i MOCTYMA€EThC JIUIIE iIIeMidHIild XBO-
po6i cepus [4]. Haituacriiie TepMiH «enpecisi» BU3HA-
Yya€ CUHAPOM, SKMI BKJIIOYAE IICUXOJIOTIYHi, eMOILiiHi
Ta iHIII KJiHIYHI posiBU 3axBopioBaHHs [5]. Ertiosnorist
JIernpeciii octaTouHoO He 3’sicoBaHa. Ta oOcTaBMHA, 10O
NesiKi eMOIliliHI TOPYIIEHHSI TIPOSIBISIIOTHCS SIK CHaJIKO-
Bi, A€ MincTaBy AyMaTU Mpo poJib FTeHETUUHUX YMHHUKIB.
JlemipecuBHiI CMMIITOMH MOXYTh OOTSKYBaTH COMATUYHI
3aXBOPIOBAHHS, a TAKOX OyTW HACIiIKOM €KOJOTiYHOTIO
cTpecy — CYKYMHOTO BIUIMBY €KOJIOTIYHUX Ta MICUXOCOLLi-
aTbHUX (hakTOpiB [6].

Cepen yciei eHOIOKPMHHOI MaTOJIOTii 3aXBOPIOBAaHHS
murononioHoi 3ano3u (I3) 3aiimaroTh mepiie micue i
MPOIOBXYIOTh 3aUILIATUCh OJHIEI0 3 HAUOUIBII CKIATHUX
npobiem [7, 8].

OcTaHHIMM POKaMU Bi3HAYAETHCSI TAKOX ITaTOMOPpG03
MNCUXIYHUX PO3JIaaiB IPU Pi3HUX COMAaTUYHUX i eHIOKPUH-
HUX 3axBOproBaHHsX. KpiM 3HAYHOI MOIIMPEHOCTI, aKTy-
aJIbHICTh TIPO0JIEeMU TPUBOXHO-AEIIPECUBHUX PO3JIaliB
BU3HAYAETHCSI IXHBOIO KJIIHIYHOIO TeTEpPOTeHHICTIO, (op-
MYBaHHSIM KOMOPOIAHUX CHiBBiIHOILIEHD 3 AEIIPECUBHOIO,
TPUBOXHOIO i COMAaTUYHOIO CUMIITOMATUKOIO, CXWJIBHICTIO
IO 3aTsKHOTO mepebiry [9].

HemonaBHo Oy0 BMSIBIEHO 3B’SI30K MiX 3aXBOPIO-
BaHHaMu L3 i mcuxivHUMUM posilagamMu, 30KpeMa 3 aB-
ToiMmyHHUM TupeoinutoMm (AIT). Hanpukinan, BusBI€HO,
mo rinodyHkuis N-merwi-D-acnapratHoro pelenTopa,
CIpUYMHEHA AaHTUTLIaMM IMYHOIJIOOYJIiHY, TOB’g3aHa
3 pO3BUTKOM Inn3ogpeHii Ta ncuxo3iB [10]. I3 Boposa-
JKEHHSIM HOBUX iMYHOJIOTIYHUX METO/IiB Ta PO3LIUPEHHSIM
iMYHOHEMPONCUXiaTpUUHUX AOCTIIKEHb HAKOMUYIYIOThCS
JIOKAa31 TOTO, 10 MPUHAWMHI YaCTUHA IICUXIYHUX PO3JIaIiB
Ma€ aBTOIMYHHY OCHOBY [11].

Ilonpu 3pocTaiounii iHTEpeC MO MCUXiaTPUUYHUX Ha-
CJIiKIB, OIMBIIICTh OIYOJMiKOBAaHUX HOCJIIXKEHb CTO-
coBHO 3axBopioBaHb 1113 Bce mie oKyCcyloTbCsI Ha IXHIX
comaTnuyHUX edekrax [12]. BaxkiuBe 3HaUeHHS Ma€ 10-
Jajblile DOCTiIXeHHs naHoi mpobseMaTtuku. Colianab-
HO-EKOHOMIYHi BUTpATH, BUKJIMKAHI JEMPECIi€0 Ta TPU-
BOXXHUMM poO3jagaMM, BUCOKi i MOXYTb OYTH 3HUXXEHi
3a JOMOMOT0I0 aIeKBaTHOTO Ta PAHHBOTO BUSIBJIEHHS Ta
JIIKyBaHHSI.

MeTo10 LILOTO IOCTIIKEHHs OyJI0O BUBUMTU HAsSBHICTD
MCUXIYHUX PO3JIAMIB Y XiHOK i3 CyOKJIiHIYHUM TilmoTHUpe-
030M Ha TJIi aBTOIMYHHOTO TUPEOIAUTY MOPiBHIHO i3 3/10-
POBHUMU XiHKaMM, a TAKOX IOCTIIUTA B3aEMO3B 130K MiX
(YHKIII€IO IIIMTOMOAIOHOI 3aJI031 Ta HASIBHICTIO MICUXIYHUX
po31amiB.

MaTepiaAn Ta MeToAmn

Hawmu 6y710 mpoBeaeHe BUSHAYEHHSI PiBHSI TPUBOXKHUX
Ta NENpPeCUBHUX O3HAK 3a TOCMIiTaJbHOIO IIKAJIO TPU-
Boru i aenpecii (HADS) y 176 XiHOK penpOayKTUBHOTO
Biky (Bin 18 mo 44 pokiB) i3 CyOK/IiHIYHUM TiOTUPEO30M
(y ctani eytupeo3y) Ha Tii AIT mopiBHSHO i3 3MOpOBU-
MU XiHkamu. OOCTeXeHHsI MPOBOIMJIOCH IO TMOYaTKy
OpuiioMy Teparmii 3 TpUBOAY OCHOBHOTO 3aXBOPIOBAHHSI.

Ilicns momepenHbOTO iHCTPYKTAXy IMalliEHTU CaMOCTiii-
HO 3allOBHIOBaM OJJaHKU IIIKaJIM, SIKa CKJIANa€EThCs 3
14 TBepKeHb, PO3ALJICHUX Ha JIBi MiAlIKaad: TpUBOra i
nmenipecisi. KoxxHoMy TBepIKeHHIO BiIMoBimaioTh 4 Bapi-
aHTU. Pe3ynbpTaT BU3HAYA€THCSI CYMOIO OaiB, 110 BiAmo-
BimaloTh KOXHIN IiAIIKai, i BUAUISIOTHCS TPY BapiaHTHU:
0—7 6aniB — HopMma; 8—10 6ajniB — CyOKJIiHiYHO BUpaxe-
Ha TpuBora/menpecis; 11 i BuIle — KJIiHIYHO BUpaXeHa
TpUBOTa/Nernpecis.

DyukuioHanbHMiA ctaH L3 pocmimkyBaiu 3a 101oMo-
roio BU3HA4YEHHs PiBHIB TpeoTporHoro ropmony (TTI),
BiIbHOTO TUPOKCUHY (BT,), BiIBHOrO TPUAOATUPOHIHY
(BT,) y cupoBarui KpoBi 3a JOMOMOIOIO €JE€KTPOXEMIIIO-
MiHECLIEHTHOTO METOAY Ha aBTOMAaTMYHOMY aHai3aTopi
Roche «Cobas-411» i3 BUKOpUCTaHHSIM peaKTUBiB KOMIIa-
Hii Roshe Diagnostics (Himeuuuna). PiBeHb aHTUTI 10 T -
peoinHoi nepokcunazu (TITO) Bu3HavYaNIM 3a TOMOMOTIOI0
Haoopy Orgentec GmbH (Himeyunna). diarno3 AIT Bcra-
HOBJIIOBAJIM HA OCHOBI HasIBHOCTI Y MALIEHTIB IBOX i3 TPHOX
OCHOBHUX KpuTepiiB: migBuiieHoro piHg TTT, migBuiie-
Horo BTpuui TUTpy aHTuTi1 10 TT1O i maHux yabTpa3ByKo-
Boi giarHocTtuku 1 3.

HocnimkeHHsT cxBajieHe KOMICi€lo 3 0iOMeIUYHOT eTH -
K1 TepHOMiIbCHKOrO HAILliOHAJIbHOIO MEIUYHOTrO YHiBep-
curety imeni 1.51. Top6aueBcbkoro (mpotokonm Ne 4 Bix
20.05.2021).

CraTucTUYHY 00pOOKY OTPMMAaHMX pe3yJIbTaTiB IIPOBO-
JIAJIA i3 3aCTOCYBaHHSIM TMaKeTa Mporpam JUisl CTaTUCTUY-
Horo aHaui3y Statistica 12. [l OLliHKK CTyMHEHSI B3aEMO-
3B’S13KY TTPOBOIMIIM KOPEJSLIAHNI aHAaJTi3 i3 pO3paXyHKOM
JIiHiiHOrO Koe(iuieHTa Kopensuii () Ta foro Biporia-
HocTi (p). Meton TlipcoHa BBaXaloThb HAWTOUHILIAM JIJIST
BUBYEHHST KOPEJISLii, OCKUIBKM OJHOYACHO OTPUMYEMO
iH(opMmallito po HapsIMOK B3aemoii (rmpsiMma+, 3BOpOT-
Ha—) Ta cuuty 3B°3Ky (Bin 0 o 1). Ao r = 0 — BBaXaroTh,
110 3B’SI30K BincyTHil, iHTepBan 0—0,3 BKasye Ha ciaaOKy
KopeJsiio, npoMixkok 0,3—0,7 ToBopuTh Ipo acolialliro
cepenHboi cviu, a iHtepsai Bia 0,7 1o 1,0 — npo cuiibHUIA
3B’5130K. 3HAYUMICTb BiIMiHHOCTE! MiXX BEJIMUMHAMU BBa-
>anm BiporigHoro rpu p < 0,05.

PesyAbTaTH

Cepen obcrexeHux 176 xiHok y 136 BusiBmeno AlT,
a 40 o0CcTexXeHUX CTAaHOBUJIM 3I0POBi XiHKU. I3 136 06-
cTexXeHMX XiHOK i3 AIT y 65 BusiBieHO CyOKTiHIYHUI
rimorupeos, a'y 71 XiHKu — eyTupeo3. Y BCix oOcTexe-
Hux XiHoK i3 AIT piBens anturin no TI1O mepeBuiysan
105 MO/ma.

VY XiHOK i3 cyOKJIiHIYHUM rinoTupeo3om piBeHb TTT
craHoBuB 6,30 & 1,02 MMO/M1, y XiHOK B CTaHi €yTUPEO3Y
Ha Tmi AIT — 2,56 + 0,98 MMO/MJ1, y 310pOBUX XiHOK —
2,74 £ 0,96 MMO/mn. Pisenb BT, mepeOyBaB y Mexkax
HOPMH, a caMe: y XiHOK i3 CYOKJIiHiYHUM TilIOTUPEO30M
craHOBUB 12,4 * 1,1 mMOJIb/J1, y XKiHOK Yy CTaHi €yTUPEo3y
Ha T AIT — 15,8 + 2,3 nMoJib/1, y 310pOBUX KiHOK —
16,4 £ 2,3 nmoinb/n. PiBens BT, Takox nepebyBaB y MexKax
HOPMH, a caMe: y XiHOK i3 CYOKJIiHiYHUM TilIOTUPEO30M
craHoBuB 2,1 * 0,4 mMOJIb/J1, y XIHOK y CTaHi €yTUpeosy
Ha T1i AIT — 2,8 £ 0,9 nMoJb/, y 310pOBUX XiHOK —
3,1+ 0,7 nmonb/n (Tabdu. 1).
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Ta6bnuys 1. TupeoigHWN cTaTyc XiHOK 06CTeXYyBaHUX rpyn

Fpynu o6¢cTeXXyBaHUX NaLieHTIB
MokasHuk H:H'Z"f,i’:,';’,',e AIT, cy6KniHiYHUIA -
rinoTpeos AIT, eytnpeos 3p0poBi XiHKK
TTr, MMO/Mn 0,4-4,0 6,30 + 1,02 2,56 + 0,98 2,74 + 0,96
BT,, MMONb/I 11,5-22,7 12,4 +11 15,8 +2,3 16,4 +2,3
BT, MMOb/TI 1,8-4,2 2,1+04 2,8+0,9 3,1+0,7

BcranosneHo, 110 i3 176 00CTeXeHUX XiHOK y 66
(37,5 %) BusgBIEHO TPUBOXHMI crHApoM, v 24 (13,6 %) —
nenpecito, 19 (10,8 %) XKiHOK Majii KOMOPOiTHI TPUBOX-
HUI posnan i gernpeciio, a B 67 (38,1 %) XiHOK pe3yasraTi
aHKeTyBaHHs Oy y HOpMi (puc. 1).

13 66 xiHOK i3 cyOKmiHiuHMM rimotupeo3om ta AIT y 32
(48,5 %) BusIBNIEHO TPUBOXHUI cuHApoM, y 15 (22,7 %) —
nenpecuBHU cuHIpoM, 11 (16,7 %) XiHOK Maji KOMOp-
6imHi TpuBory Ta gemnpecito, 8 (12,1 %) Manu HoOpMallbHi
pe3yibraTy aHKeTyBaHHs (puc. 2).

I3 70 xiHOK y cTaHi eyrupeosy 1a 3 AIT 30 (42,8 %)
MaJii TpUBOXHUI cHIpoM, 7 (10 %) XiHOK — IerpecuB-
HMIT cuHApOM, ¥ 6 (8,6 %) criocTepirazach KOMOPOiIHICTh
TpuBoOTHY Ta nenpecii, a 27 (38,6 %) KiHOK MaJii HOpMaTbHi
pe3yabraTi aHKeTyBaHHs (puc. 3).

13 40 3mopoBux XiHOK Y 2 (5 %) BUSBICHO IeNpPECUB-
Huit cuHapom, v 4 (10 %) — TPUBOXHUI CUHIPOM, I
2 xiHku (5 %) mMaaum KOMOpOimHi TPUBOTY Ta AeTpecito, a
32 (80 %) — HOpMasbHi pe3yabTaTh aHKeTyBaHHS (puc. 4).

VY rpyni xiHok i3 AIT Ta cyOKJIiHIYHUM TiMOTUPEO30M
nepeBaxaay KJIiHiYHO BupaxeHi Tpusora (40,9 %) Ta ne-
npecist (15,1 %), 4acTka BUSIBJICHUX BUTIAAKIB CYOKITiHIYU-
HOI TPUBOTM Ta Jenpecii craHoBwmia 7,6 ta 7,6 % Biamosin-
HO, Y TOI 4ac K y rpymi XiHok i3 AIT y crani eyrupeo3sy
nepeBaxaiu CyoKJiHiYHO BupaxkeHi Tpusora (37,1 %) Ta
nernpecist (8,6 %), a yacTKa KJIiHIYHO BUPAXXEHUX TPUBOTU
Ta nemnpecii cranoBuia 5,7 Ta 1,4 % BinmosinHo (puc. 5).

Byno BusiBieHO cl1abKuii MpSIMUiA KOPEJSIiiHUI 3B’ s~
30K MixX piBHem TTI y XiHOK i3 CyOKJiHIYHUM TilOTHU-
pPe030M Ta KiIbKiCTIO 0ajliB, HaOpaHUX MiJ Yac aHKETyBaH-

%
45—

40

35

30

25

20

15

10

: =
0 T T T

TpuBoxHuin [enpecuBHuii Komop6igHi  HopmanbHi

CUHOPOM CYHOPOM  TPUBOXHWIA  pesynbratu
po3nap  aHKeTyBaHHSA
i penpecis

%
60
50
40
30
20
10
0 -
TpuoxHui [OenpecuBHuii KomopbigHi  HopmarnbHi
CUHOPOM CUHOPOM  TPUBOXHWW  pe3ynbratu
po3naj  aHKeTyBaHHSA
i penpecis

PucyHok 1. Pe3ynbrat aHkeTyBaHHs ycCix
06CcTeXyBaHUX XIHOK

PucyHok 2. Pe3ynbtat aHKeTyBaHHs XiHOK
i3 cy6KNiHiYHUM rinoTUpeo30om Ta aBTOIMYHHUM

%
454

40

35

30

25

20

15

10

d IR
0 T T T

TpusoxHun [enpecuBHuii Komop6igHi  HopmarnbHi
CUHAPOM CUHAPOM  TPVBOXHWA  pe3ynbTatn
po3nag  aHKeTyBaHHs
i penpecis

TUpeoiguTom
%

90
80
70
60
50
40
30
20
10+
0 -

TpusoxHun [enpecmBHuin  Komop6igHi  HopmarbHi

CVHOPOM CYHOPOM  TPUBOXHWWA  pesynstatu

po3nap  aHKeTyBaHHA
i penpecis

PucyHok 3. Pe3ynbTatv aHKeTyBaHHS XIiHOK
3 aBTOIMYHHUM TUPEOIANTOM B CTaHIi eyTupeosy

PucyHok 4. Pe3ynbTatv aHKeTyBaHHS
3[0pPOBUX XIHOK

Vol. 18, No. 3, 2022

http://iej.zaslavsky.com.ua

159



OpwuriHaAbHi AoocAipXeHHs / Original Researches

He, 3a mKanamu HADS-ngenpecia (r = 0,12, p < 0,05) ta
HADS-Tpusora (r = 0,14, p < 0,05).

BcraHoBieHO cllabKuii NpsIMUiL KOpeJISILiHHU 3B’ SI30K
Mix piBHeM aHTuTiI 10 TI1O Ta KigbKicTio OajiB, HaOpa-
HUX I yac aHKeTyBaHHs, 3a 1mKagtamu HADS-nenpecist
(r=0,17, p <0,05) Ta HADS-Tpusora (r = 0,19, p < 0,05).

O6roBopeHHs

AKTUBHA POJIb TUPEOITHUX TOPMOHIB Y PiI3HOMAaHITHUX
MeTaboJIiYHUX Tpoliecax, sKi BiaOyBalOTbCsS B OpraHi3Mi,
JIO3BOJISIE TIPUITYCTUTH, 11O BCi BapiaHTU TOPYIIEHHS ey-
THPEO3Y MOXYTb CTaBaTH IMTyCKOBUM MEXaHi3MOM JIaHIIlora
MATOJIOTIYHMX IPOIECIB 3 MEPEBAXKHUM ypakKeHHSIM Hep-
BOBOI cHCTeMU Ha Beix ii piBHsX. [Ipu 11bomMy HeBposio-
rivHa cMMMOTOMAaTHUKa y OUIBIIOCTI BUMAAKiB BUXOAUTh Ha
nepinit riaH ta popMye 31e0iJIbIIIOr0 OCHOBY KIIIHIUHOT
KapTUHU 3aXBoploBaHHS [13].

V 1poMy AOCHTIIKEeHHI MU MOPiBHSIN HAsIBHICTh TPU-
BOXXKHO-JIEIPECUBHUX PO3JIaiB Y XKIHOK i3 CyOKIiHIYHUM
TIIIOTUPEO30M, a TAKOXK y cTaHi eyTupeoly Ha Ti1i AIT. 3ara-
JIOM TOCJIIKEHHSI TTOKa3ajio, mo 74 % y4acHHUIIb i3 3aXBO-
proBaHHsIMU 1113 Mal0Th 03HAKU TPUBOXHO-AEIIPECUBHO-
ro cuHapomy rpotu 20 % y4acHUIL KOHTPOJIbHOI TPYITH.
BinpuricTe goCHiKeHb MOBIAOMIISIIOTH MTPO 3HAYHY MOLLIM-
PEHICTh TPMBOXHUX PO3JIAIiB y IAIli€EHTIB 3 TillepTUPEO-
30M [14]. CyOKIiHiUHMI i SIBHUI TilIepTUPEO3 MOXE OyTH
MOB’SI3aHUM 3 Pi3HUMU CUMIITOMaMHU MCUXIYHUX pO3IaiB.
KpiMm Toro, nesiki 3 xapakTepHUX CUMIITOMIB TillepTUPEO3yY
MOXYTb HarajayBaTH KJIiHIiYHY KapTUHY IICUXiYHUX pO3Jia-
niB. B3aeMO3B’S130K MixX KJIIHIYHUMM TIPOSIBAMU TilepTu-
peo3y Ta TPUBOXHOCTI 3pO3yMiJIUiA, TPOTE B3aEMO3B’SI30K
MiX TIIepTUPEO30M i JEeIpeci€lo € MEHII BU3HAYEHUM. 3
OIISIAY Ha iX MOTEHLiMHUI MPUIMHHO-HACIIKOBUIA 3B’ I~
30K 1€ BaxkKJIMBO JUISI OLIHKK Ta pO3B’sI3aHHSI 000X IPO-
01eM, a came aucdyHkuii 1113 Ta cummTomiB 3 OOKy ICH-
XiuHoro 310pOB’s [14].

V nocnmimxkenHi, mpoBeaeHoMy N.M. Simon i cITiBaBT.
[15], Oysno BUsBAEHO OUIBLI 3HAYHY MOLIMPEHICTh TeHe-
Ppajli3oBaHOTrO TPUBOXHOTO PO3JIaay i MaHIYHOTO po3JamLy
y nauieHTiB i3 nucdyHkuiero 113 i MiHiMaTbHUI 3B’ 430K
nuchyskuiii 113 i3 couianbHoO (obiero. JIiKyBaHHS oc-
HOBHOT'O 3aXBOPIOBAHHS 3MEHIIWIIO KiJTbKICTh MalliEHTIB 3
aropado0bisimu (00s3Hb TOTO, 110 MOXe BimOyTHCS Hamaf
MaHiK1) Maibke BOBIYi, i e TAKOX 3MEHIIMJIO KiTbKiCTh
MaLieHTIiB 3 MaHIYHUMU aTakaMu. OIHAaK KiTbKICTb Talli-
€HTIB 3 I'eHepali30BaHUM TPMBOXHUM PO3JIaJOM CYTTE-
BO He 3MeHImiIachk. JochimkeHHsT BUSIBUIO BUIIMIA Oaj
y 3arajJbHOMY pe3yJibTaTi 3a mkanaorww HAM-A (1uikanoro
TaminberoHa ISt OLIHKKA TPUBOTH) Cepell LIMX YIaCHUKIB.
IHIIi aBTOpM TaKOX MiATBEPIKYBaJIu MOTEHLINHUI B3a€e-
MO3B’S130K MiX rinepTupeo3oM i genpecieio [16—18].

Y nocnigxenni M.M. Demet i ciiBaBT. OyJ1I0 BUSIBJIEHO
OIL7IbIII BUCOKUIA PiBeHb BEJIUKUX ICTIPECUBHUX PO3JIAMiB Y
nmamieHTiB 3 rimeptupeosoM (10,7 mpotu 6,7 % y4acHUKIB
KOHTPOJIBHOI TPyMH), a TAKOX BUILMI piBeHb CyilUIaTb-
HocrTi (4 ipotu 2,7 %). Kpim TOTO, TOCTIIKEHHST BUSBIIO
BUILi 6anu 3a mkanaow HAM-D (mkanoro [aminsroHa ms
OLIIHKM AeTIpecii) y maii€eHTiB 3 rimeptupeo3oM. Ilicms mi-
KyBaHHSI OCHOBHOTO 3aXBOPIOBAHHSI KiJIbKiCTh MAIliEHTIB 3
TIMepTUPEO30M Ta CYILIMIAIBHOIO TTOBENiHKOIO 3HU3WIACS

% AIT + KniHiYHWA rinoTnpeos
50 B AIT + eyTupeos
40
30
20
10
0 . T : | -_
KniHiyHo KniHiyHo ~ Cy6kniHiYHO  Cy6KiHi4YHO
BMpaXeHa  BUpaXeHa  BuMpaxeHa  BupaxeHa
TpuBora nenpecis TpuBora nenpecis

PucyHok 5. [NopiBHSIHHS BUPaXKeHoCTi Tpusorn
Ta Aenpecii' y XIHOK i3 cyb6KiHiYHUM rinoTpeo3om
1a AlIT Ta y XiHOK B cTaHi eyTupeo3y ta 3 AIT

Maiixke 10 0 % [19]. L. Radanovi¢-Grgurié¢ i criBaBrT. Iia-
KpEeCJII0BaIM BaXJIMBICTh CBOEYACHOI IarHOCTUKU JeTpe-
cii cepen moaeii 3 mopyieHHsIM GyHkiii I3 [20].

[Ipo cneumdivuni ncuxiarpuudi cumnromu npu AlIT
BimoMo MeHuIe. JloC/HiKeHHS OMUCYIOTh KYMYJSTUBHY
MOSIBY pO3JIalliB HACTPOIO Ta CUMIITOMIB Jempecii cepen
TMAaIiEHTIB 3 TIMOTUPEO30M, a TAKOXK YaCTe BUSIBICHHS 3a-
xBoptoBaHb 1113 cepen mauieHTiB 3 menpecieto [18]. Kpim
TOTO, MEHIIIE JOCJIiXKEHb OMUCYIOTh CUMIITOMU TPUBOTH Y
nauieHTiB 3 AIT [21]. B iHIIMX AOCTIIKEHHSIX BUBYATUCS
iHIIIi HEHPOIICUXOJIOTiUHI cuMnTOMHU, MoB’s13aHi 3 AIT, Taki
SIK TIOPYILIEHHSI yBaru Ta BUKOHABYOI JlisJIbHOCTI [22], BTO-
Ma [23] a60 3HUKEHHS SIKOCTi XXKUTTS [24].

V mocnimxenni R.C. Kessler i criiBaBr., y IKOMY BUB4Ya-
M 12-Micsl9HY TOIIMpPEHiCcTh nenpecii i 3araabHy 12-Mi-
CSUHY TIOIIMPEHICTh TPUBOXHUX po3faaiB y CrioaydyeHux
[IItarax AMepuku, rnpubausHo 16,8 % mnauienris i3 AIT
MaJu faernpeciro i 6;1m3bKko 35,7 % nanientis 3 AIT BinuyBa-
JI TPUBOXHI po3niaau [25].

lNnodyukuisa I3 Kopeatoe 3 GBI 3aTSXKHUMU i pe-
3UCTEHTHUMM JI0 Tepartii JeTrpecisMu, CKIAIHICTIO TOCSIT-
HEHHsI eyTuMii, cTabinizalli€lo mamieHTiB Ha piBHI cybOae-
MIPECUBHUX CTaHIB i3 KOHTUHYAJbHUM IIepebirom, came
TOMY OiJbIII ITMOOKE BUBUEHHS ICUXOCOMATUYHMX pO3Jia-
niB Ha T nucdyskuii 113 Ta iX Kopekilis Ha ChOTOMIHI €
JIOCUTh aKTyaTbHUMH [26].

BucHoBKMU

1. Y xBOpUX 3 YypaXeHHSIMHU LIMTONOMIOHOI 3aJ103U Y
3,5 pa3a yacTillle BiI3HAa4Ya€ThCsI TPUBOXKHO-IETIPECUBHUL
CUHJPOM, HiX Y 30OpPOBUX KiHOK.

2. BusBiaeHo ciaaOKuili MpsIMUA KOpPEISLiAHUN 3B 51~
30K MixX piBHeM TTT y XiHOK i3 CyOKJIiIHIYHUM TiMoTHpe-
030M Ta KiJIbKicTIO OasiB, HaOpaHUX ITiJl Yac aHKEeTyBaH-
He, 3a mKanamu HADS-nmenpecis (r = 0,12, p < 0,05) ta
HADS-tpuBora (r = 0,14, p < 0,05).

3. BussieHo cinaOKuii MpsMUii KOpeISILiAHUIM 3B’ 130K
Mix piBHeM aHTuTis 1o TIIO Ta KinbKicTio 6ajiB, Habpa-
HUX T yac aHKeTyBaHH:, 3a 1kaiamMmu HADS-nenpecis
(r=0,17,p <0,05) ta HADS-tpusora (r = 0,19, p < 0,05).

Kouduikr inTepeciB. ABTOpY KOHCTATYIOTh BiJICYTHIiCTb
KOHMIIKTY iHTepeciB Ta B1acHOI (hiHaHCOBOI 3alliKaBIeHO-
CTi IIp¥ BUKOHAHHI poOOTH Ta HaNIMCaHHi CTaTTi.
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BHecok KOXKHOro aBTopa y HamMcaHHs ctaTrTi. [laceu-
Ko H.B. — KOHIEMNIs Ta AW3aiiH JOCHIIKEHHS, Kpu-
TUYHMIA OIJISIA CTaTTi, OCTaTOYHE 3aTBEPIKEHHSI CTaTTi;
Kynvuincoka B.M. — 306ip naHux, aHajii3 Ta iHTepIipeTalist
JMaHUX, HAITMCAHHS CTaTTi.
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Anxiety and depression in women of reproductive age
with thyroid disease

Abstract. Background. The problem of pathology of the affec-
tive sphere, especially anxiety and depressive disorders, at the pre-
sent stage of development of society is especially relevant among
general medical problems. In recent years, there has also been a
pathomorphosis of mental disorders in various somatic and endo-
crine diseases. A link between thyroid disease and mental disor-
ders, including autoimmune thyroiditis, has been found. Further
research on this issue is important. The purpose of this study was
to investigate the presence of mental disorders in women with
subclinical hypothyroidism and euthyroidism on the background
of autoimmune thyroiditis. Materials and methods. Anxiety and
depression were assessed using the Hospital Anxiety and De-
pression Scale (HADS) in 176 women of reproductive age (18 to
44 years) with subclinical hypothyroidism and euthyroidism with
autoimmune thyroiditis compared with healthy women. The exa-
mination was conducted before the start of therapy for the un-
derlying disease. Results. It was found that out of the 176 women
surveyed, 37.5 % of them had anxiety syndrome, 13.6 % had de-
pression, 10.8 % of women had comorbid anxiety disorder and
depression, and 38.1 % of those surveyed had normal results. The

group of women with autoimmune thyroiditis and subclinical hy-
pothyroidism was dominated by clinically severe anxiety (40.9 %)
and depression (15.1 %), the percentage of detected subclinical
anxiety and depression was 7.6 % and 7.6 %, respectively, while
the group of women with autoimmune thyroiditis and euthyroi-
dism was dominated by subclinically expressed anxiety (37.1 %)
and depression (8.6 %), and the percentage of clinically expressed
anxiety and depression was 5.7 % and 1.4 %, respectively. Con-
clusions. Anxiety-depressive syndrome is 3.5 times more common
in patients with thyroid diseases than in healthy women. There
is a direct correlation of weak strength between the level of TSH
in women with subclinical hypothyroidism and the number of
points scored during the survey on both scales HADS-depression
(r=0.12, p <0.05) and HADS-anxiety (r=0.14, p < 0.05). There
was a direct correlation of weak strength between the level of TPO
Ab and the number of points scored during the survey in both
scales HADS-depression (r = 0.17, p < 0.05) and HADS-anxiety
(r=0.19, p <0.05).

Keywords: hypothyroidism; autoimmune thyroiditis; anxiety;
depression
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CopokmaH T.B. ®, Makaposa O.B. ®, Ocranyyk B.l".
BYKOBUHCHKI ACDXKABHU MEAVNYHWI YHIBEpCUTET, M. YepHiBLi, YkpaiHa

AIOQrHoCcTnyHe 3Ha4YeHHS
OHTUMIOAAEPOBOIrO rOPMOHY B AIBYAT-MIAAITKIB
I3 CUHAPOMOM MOAIKICTO3HUX SEYHUKIB

For citation: Miznarodnij endokrinologicnij zurnal. 2022;18(3):163-168. doi: 10.22141/2224-0721.18.3.2022.1164

Pe3tome. AktyanbHictb. Tpusanuii 4ac BeAeTLCS HAYKOBa AMCKYCIsl LLO[O HiarHOCTUHHUX KPUTEPIiB cuHapo-
My noniKicTO3HWUX sie4HuKiB y nianitkis (CIKA). lNpobnema nonsirae B ToMy, WO Y MIANITKIB 3a3Ha4eHi Kputepii
3YMOBJII0IOTb OCOB/INBI [iarHOCTUYHI NpobrieMun y 3B’A3Ky 3 TUM, LLO XapakTepuCcTuKu HOPMasbHOro cTateBoro
[03piBaHHsA HacTo 36irarTbcs 3 o3Hakamu 1a cumnromamu CIKS. BuHukna HeobXigHICTs y po3pobui giarHoc-
TnYHnX Kputepiis CINKS y nignitkis, siki 61 Morm 6y Ty BUKOPUCTaHI Ha OJATOK [0 3arporoHOBaHMX. I;IMOBI'pHMM
£0[aTKOBUM LiarHOCTUYHUM KPpUTEPIEM MOXe OYTu piBEHb aHTUMIO/ITIEPOBOro ropMoHy (AMr). MeTta — ouiHutu
riokasHukn AMI™ y KpoBi giBHat-nigniTkiB i3 CUHAPOMOM MOMIKICTO3HUX sieYHUKIB. MaTtepiann ta metoau. [Npo-
BEAEeHO KIliHiKo-aHaMHecTu4He Ta nabopaTopHe o6CTexeHHs 27 gis4ar-nignitkis (12—18 pokis) i3 ClK5. Mpyny
MOPIBHAIHHSA cTaHOBWW 25 fiB4aT aHasaoridyHoro BiKy 6e3 rnopyLueHb riHekosori4Horo cratycy. AMI™ BusHavanv B
cuposaryi BeHo3Hoi kposi (Gen Il ELISA, Beckman Coulter). Pesynbtartu. [poaHanizoBaHo aHaMHe3 giB4aT-rig-
nitkiB i3 CIMKS: BHYTPILLHLbOYTPOOHA FiMOKCIs Tpannisnacs Mavixe y rosioBUHV Mig/iTKIB, naTtonoridyHni nepeodir
rnocTHatasbHoro nepiogy crioctepirascsi 'y 25,9 %, iHepeKuiviHmii iHaekc ctaHoBuB 4,6, rinepTeHsiviHo-rigpoLe-
anbHW CUHAPOM BCTaHOBIEHO y 23,8 %, MiHiMaribHa yepebparsibHa ancyHkuis — y 28,5 %, BeretatuBHi po3-
nagn —y 47,6 %. binbLicTb 06CTEXEHUX fiB4aT Masv cepeHi NoKasHUKM Macu Tina 1a 3pocTy, iHBepToBaHui
nyéeptar T1a AUCrapMOHIVIHWI cTateBuit po3BUTOK. HavidacTiwmmm cumntomamu ClIKS y giB4at 6ynu: rinomeH-
cTpyanbHui cuHgpom (86,9 %), nepmonaris (82,6 %) Ta ripcytmam (60,8 %). CepenHivi nokasHuk AMI™ y giB4ar i3
Crl1KS Ta y rpyni nopiBHsiHHSI cTaHoBuB 3,67 + 1,00 Hr/mn (y giByart i3 CMK51 4,8 + 0,9 Ta y giB4art rpyny nopisHsiH-
Hs1 3,1 £ 0,7 Hr/mn, p < 0,05). Y giB4at-nignitkis i3 gpopmoro A CIKS51 piseHb ropMoHy 6yB HaviBuLmii — 6,4 [4,8;
6,9] nr/mn, p < 0,01, O MOXe BKa3yBaTu Ha VIMOBIPHE J[iarHOCTUYHE 3Ha4YeHHs1 KOHUeHTpauii AMIT. BUCHOBKM.
Y piB4aT-nignitkiB i3 nigo3por Ha HasiBHICTb CUHAPOMY MOJIKICTO3HUX SIE€YHUKIB HEOOXIAHO MPOBOANTY MOBHUM
KOMI/1IEKC OOCTEXEHD I3 BUBHAYEHHSIM PIBHS aHTUMIOJIIEPOBOIO FOPMOHY 5K JOAATKOBOIro Mapkepa, 0cob/IMBo 3a
BIfICYTHOCTI KJiHIYHMX MPOSIBIB rifnepaHaporeHemii.

Knio4oBi cnoBa: gis4ara-nignitku; aHTUMIONIEPIB roPMOH; CUHAPOM MOMIKICTO3HUX SIEYHUKIB

Bctyn

OnHUM i3 HaWOUIBII BaXXJIMBUX Ta COLIAJIbHO 3HAYy-
XX 3aBAaHb MEIUYHOI HayKM M CY4acCHOTO CYCHIbCTBA
B LIJIOMY € 30epeXeHHS penpoOAyKTHMBHOIO IOTEHIIialy
IiBYAT-IIIJIITKIB, OCKIJIBKM caMe Bil HUX Oyme 3aiexaTu
MOKpalleHHs CKJIaaHoi AeMorpadiuHoi cuTyallii B Hallii
kpaini. [TinmiTkoBuii BiK € KpUTUIHUM II€PiOgOM OHTOTe-
He3y, Ko Moke OyTu MaHidecTailist 0yab-s1KOoi FTeHETUIHO
3yMOBJIEHOI mmaToJiorii [1].

Cunapowm nodtikicro3Hux sieuHukiB (CITKS) — cknan-
He TeHETUYHEe 3aXBOPIOBAHHS 3 CIMETHMM aHaMHE30M, SIKe
Ha ChOTOJ/IHI BU3HAIOTh HAWMOIIMPEHIIIOn eHIOKPUHOIIA-
Ti€I0 y KiHOK pernpoayKTUBHOTO BiKy (5—7 % XiHOK (dep-
TWJIbHOTO BiKY) [2]. TpuBanuii yac BeAeThCsl HAyKOBa IUC-
Kycist mono aiarHoctuuHux Kpurepiis CITKS [3]. ZKoaHa
pexoMeHmamisi (KoHCeHCyc HamioHanbHOro iHCTUTYTY
3nopoB’ss CIIIA; Porrepmamcbkuii KOHceHcyc €Bporeii-

ChKOTO TOBAapMCTBa PEIPOAYKIIii I eMOpioJioril JoauHNI
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4]

(ESHRE), a Takox KoHceHCyc AMEepUKaHCHKOIO TOBapU-
cTBa penpoayKruBHoi menuiimau (ASRM) 2003, 2009 po-
kiB, ToBapuctsa rinepanaporeHHux craHiB Ta CITKA (AE
PCOS)) He 3anporioHyBaia TakKuxX KpUTepiiB IJIs1 JiarHOC-
Tk CITKS y mignitkoBoMy Billi, IKi O MOTJIM CIYyTyBaTH
MiICTaBOIO TSI TOUHOTO AiarHo3y [4—8].

Oxpemo 3amponoHyBaau cBoi kpurepii C. Sultan i
F Paris [9]: oniro- abo amMeHOpesi MPOTITOM IBOX POKiB
micyisi MeHapxe, KJIiHiYHa TinepaHaporeHis, 6ioxiMiuyHa Ti-
MepaHIpPOreHisi, pe3UCTEHTHICTh 10 iHCYJIiHY abo TinepiH-
cyJliHeMisl Ta MOJIiKICTO3 SIEYHUKIB 3a pe3yJbTaTaMu yJib-
Tpa3BykKoBoi giarHocTuku (Y3/1).

IIpo6Gnema moJjsirae B ToMy, 11O Yy IAJITKIB 3a3HAYCHI
KpUTEPil 3yMOBIIIOIOTH OCOOJIMBI 1iarHOCTUYHI TIpo0IeMu,
aJKe XapaKTepUCTUKM HOPMaJIbHOTO CTaTeBOTO 103piBaH-
H$1 yacTo 30iratoTbes 3 o3Hakamu Ta cumnTomamu CITKS.
BuHukia HeoOXiTHICTh Y po3po0I1li JiarHOCTUYHUX KPUTE-
piiB CIIKA y mimniTkiB, ki 61 MO OyTM BUKOPHUCTaHi
Ha J0JaTOK JI0 3arpornoHoBaHux [10].

TakuM mOOATKOBUM [iaTHOCTUYHUM KPUTEPIEM MOXKE
OyTH piBeHb aHTUMIOJIIEpOBOro ropmMony (AMI) [11].
Cunte3 AMI BinOyBa€eThCsl MOCTIMTHO B KIIITUHAX I'paHy-
JIbO3U MPUMOPIiaTbHUX (DOJIKYIIB He3aJleXHO Bl THS
MEHCTpYaJIbHOTO IUKY (puc. 1). [HTEHCUBHICTh CUHTE3Y
AMI HaitGiabII TOYHO BimoOpaxkae oBapiaIbHUIA pe3epB Ta
PEeTNpOayKTUBHI MOXJIMBOCTI KiHKM. 3 BiKOM TyJ1 (poJTiKy-
JIiB 3MeHIIy€eThes, i BMicT AMI™ 3HMXKYEThCS aX 10 HEBU-
3HAYEHOTo piBHS B Tepion MeHonay3u [12]. Ha croronHi
BU3HAUYe€HHS piBHI AMI BuU3HAHO HANOLIBII ONTUMAJb-
HUM T€CTOM OIliHKM OBapiaJibHOTO pe3epBY i MPEIUKTOPOM
MeHomnay3u [13—15].

Merta gocimKeHHsI — OLIHUTY MMOKAa3HUKHU aHTHUMIOJ-
JIEpOBOTO TOPMOHY B KPOBI IiBYAT-ITiJTITKIB i3 CHHIPOMOM
MOJiKiCTO3HUX SIEYHUKIB.

Marepiaau Ta metoamn

[IpoBeneHo KiiHiKO-aHAMHECTUYHE Ta JabopaTop-
He o0cTexeHHs 27 miBYyaT-MiaIiTKiB Bikom 12—18 pokiB
i3 CITKS. Tpyny nmopiBHSIHHS CTaHOBWIM 25 AiBYaT aHa-
JIOTIYHOTO BiKy 0€3 MopyllleHb FiHEKOJOTiYHOTO CTaTycCy.
Hiarno3 CITKS BcTaHOBIIOBaBCS BiAINOBIIHO 0 y3ro-
mxeHux kpurtepiiB ASRM/ESHRE [5—8], B amanrarii
crieliasibHO JUIsl MiTITKIB [9]: oJliro- abo ameHopest, KJli-
HiYHAa TimepaHApOTeHis (aepMoIiaTis, TipcyTu3m), 0ioxi-
MiuHa rirnepaHapoOreHisi, MOMiKiCTO3 SIEUHUKIB 32 JTaHUMU
V3]1, iHCy/IiHOPE3UCTEHTHICTh Ta/ab0 rinepiHcyiHeMist
(HeoOxiHa HAsIBHICTb YOTUPHOX KPUTEPIiB i3 1’ saTu). Bu-
3HayeHHs1 AMI' mpoBoaWiIn B CUpOBaTIli BEHO3HOI KPOBi
3a TMPUHIUATIOM (DEepPMEHTHO-TIOCUJIEHOTO JIBOCTYIICHE-
Boro ceHaBiu-imyHoaHanizy (Gen II ELISA, Beckman
Coulter).

CraTuctnyHa o0poOKa NaHuX 3IiliicHIoBasacs 3a J10-
nomoroio Tmporpamu Microsoft Excel 2020 Ha mnepco-
HaJIbLHOMY KOMIT'IOTepi Ta MakeTa MPUKJIAIHUX Mporpam
Statistica for Windows v. 7.0, StatSoft Inc. 51 KoXHOr0
KIUJTBKiCHOTO mapaMeTpa BUKOPUCTOBYBAIMCS CEPEIHI 3HA-
YEeHHSI, CTaHAAPTHI BiIXWUJIEHHS CePeaHbOT0, MAKCUMATbHI
Ta MiHiMaJIbHi 3HaueHHd. g gKiCHUX JaHUX BU3Haya-
Jicst oka3HuKN yactotu (%). [lepem mpoBeneHHSIM TI0-
PiBHSIJIBHOTO aHaJli3y YCi KiJIbKICHI JaHi y TOCTiIKyBaHUX
rpynax Oy/u niepeBipeHi Ha BiIMOBIHICTb 10 HOPMaJIbHO-
ro po3nofisy 3a goromororo kpurepiro Koimoroposa —

AMIP (N P T &
2 3
—
=y ) 4
()
o i (e . ) )
e LX)
- ...
oo'.. )
Daan Mpvmop- [lepBuHHI  BTOPUHHI PaHHi CepepHi
Ta nianbHi - donikynn  donikynu aHTparnbHi aHTparbHi
po3mip  dhonikynu 0,06 Mmm 0,4 MM donikynm donikynm
I 0,03 mm 04-2wmm 2-8 MM
© Knitvhm Tekmn
<) ATpeTuyHuI chonikyn

PucyHok 1. KoHueHTpayis AMIC y chonikynsapHivi ¢hasi umkny
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PucyHok 2. Po3anopgin giB4at 3a nokasHukamu
macu Tina

CwmupnoBa. [Tpu piBHi 3HaunMocTi p < 0,05 (95% piBeHb
3HaunmocTi) Ta rpu p < 0,01 (99% piBeHb 3HAYMMOCTI) Pi3-
HULIIO MiX TpyraMu 3a aHaJli30BaHUMU O3HAKaMM PO3Lli-
HIOBAJIY SIK BipOTiTHY.

JocmimKkeHHsI cXBaJieHe KOMICi€lo 3 0iOMeINMIHOI eTH -
K1 ByKOBMHCBKOTO JIep>KaBHOTO MEIUYHOTO YHIBEPCUTETY
(mpotokos Ne 1 Bim 19.02.2021).

PesyAbTaTHU

VY Bcix mimniTKiB, sIKi TIepeOyBaiv Tl CIIOCTEPEXKEeH-
HsIM, TIpoaHaji3oBaHUU aHaMHe3. BHyTpilllHbOyTpoOHa
TITIOKCis Tparuisiacs MaliKe Y MOJIOBMHU ITTiTKiB. Hop-
MaJIbHiI TOKa3HWKM MacW TiJla IIpM HapomkeHHi (2,5—
3,9 kr) Manu 81,74 % oGCTexXeHUX, Macy TiJla MEHIIEe HixX
2,5 xr — 11,1 % nisuar. JIume y 7,4 % niBuat maca Tina
npv Hapo/keHHi mepesuinyBana 4,0 kr. IlatoioriyHui
Mepedir MocTHATAJILHOTO Tiepiony crocTepiraBses y 25,9 %.
IHdekuiiHmii iHgekc craHoBUB 4,6 % i OyB BUIIMM, HiX Y
niBYar i3 rpynu nopiBHsaHHS. 48,1 % nmiBuart i3 CITKSI me-
peHecu OfHY AUTSAYY iH(eKito, Ha ABi AUTAYI iHheKIil
repexBopiiu 18,5 % niBuat, Ha Tpu — 7,4 %. Haiivacriiire
HiBYaTa-MiTITKA XBOpiniKu Ha KpacHYXy (55,5 %), BiTpsHY
Bicmty (29,6 %), eninemiunuii mapotut (7,4 %). bBinbliicte
00CTEeXXEeHUX JliBYaT MaJIU CEpelHi MOKa3HUKU Macu Tija
(puc. 2) ta 3pocty (puc. 3).

Y 77,7 % nisuar i3 CITIKS crocrepiranvcs 3axBopro-
BaHHSI HEPBOBOI cucTeMM (TrinepTeH3iliHO-Tiapoledab-
HMit cuHapoMm — 23,8 %, MiHiMaibHa 1iepedpaibHa qUC-
dyukuis — 28,5 %, BeretatuBHi posnanu — 47,6 %).

BcranosneHo, 1o iHBepToBaHuMiU myOeptaT (IO-
PYIIEHHST IIOCIIOBHOCTI IIOSIBU BHYTPIIIHIX CTAaTeBHX
o3Hak) y aiuar i3 CITKS peectpyBaBcst y 3,2 pasa va-
crillie, HixX y Tpymi nopiBHsHHS (25,9 1 8 % BinnosigHO;
Po < 0,001). ¥ TpetuHu o6CTEXKEHUX NiBUAT BUSIBISIBCS
IUCTapMOHIHUI CTaTeBUI PO3BUTOK (HA TJi paHHBOTO
nybapxe BUSIBJISIIN TMi3HI Texapxe i MeHapxe). Y miutiTKiB
i3 CITKSI cnocTepiraiocst moMipHe BicTaBaHHS CTaTeBO-
ro po3BuTKy (mi3He Tenapxe — 14,8 % Bumankis, Mi3HE
MeHapxe — 33,3 %). O3HaKM He3HAYHOTO BUTIEPEIKEHHS
CTaTeBOTO PO3BUTKY TPATUISIIMCS Y BUTJISAI MEpeaIIacHOTO
(3,7 %), pannboro tenapxe (22,2 %) i paHHbOTO MeHapXxe
(7,4 %).

Haityactimmvu cumnromamu CIIKS y giBuat Oynu:
rinoMeHcTpyanbHuit cuHapoMm (86,9 %), mepmomnatist
(82,6 %) Ta ripcytusm (60,8 %). VasrpazBykoBuii 00’eM
seqHukiB y aiBuat i3 CITKS crtanosusB 13,8 + 3,3 cm3
(y miBuat rpymu nopiBHsaHHS — 8,1 + 1,2 cm®). Tpn Y3/

PucyHok 3. Po3nogin giB4at 3a nokasHukKamm
3pocty

segHuKiB y aiByat i3 CITK BusiBasiach apiOHOKICTO3HA
TpaHcdopMallis, MEePCUCTYIOUi PETEeHILiAHI YTBOPEHHS,
KiIBKIiCTh (oJtikyniB ctaHoBwia 13,5 + 3,6. Posmomin mi-
BYaT 3a ocHoBHMMHU MokazHukamu CITKS naBenenuit Ha
puc. 4.

Cepenniii mokazHuk AMI y ngiguar i3 CIIKA Tta y
rpymi mopiBHsHHS ctaHoBuB 3,67 = 1,00 Hr/mu (y miB-
yat i3 CIIKA 4,8 £ 0,9 ta y giByaT rpynu IOpiBHSIHHS
3,1 £ 0,7 ur/miu, p < 0,05). IIpu Ginbll geTaIbHOMY aHa-
Ji3i BUSIBJICHO, 0 Y 12 % MimIiTKIB i3 TPyNU MTOPiBHSTH-
Hs1 piBeHb AMI" OyB MeHIle HixX 1 HT/MJI, TOIi SIK y TpyITi
niuart i3 CI1KS tinbku onHa ocoba Majia TaKWil HU3bKUI
piBeHb AMI. Bucokuii piBeHb AMI (Ginbliie HiXX 5 HT/MJT)
BusHaueHo y 70,3 % niBuar i3 CITKS Tta 4 % niBuat rpynu
MOpiBHSIHHS (puUc. 5).

Biporinnoi 3anexHocTi KoHueHTpalii AMI' Bin macu
Tija 9K y giBuar-mianiTkiB i3 CITKS, Tak i y miBuaT-mim-
JIITKIiB TPYNU TOPIiBHSIHHSI HAMM He BCTaHOBJeHO. OgHak
TeHACHIIiSI 10 OiThII BUCOKMX MoKa3HUKIiB AMI peectpy-

T T T T T 1 %
0 10 20 30 40 50

PucyHok 4. Posnogin gis4at 3a ¢popmamu CI1KS1

TMpumitkn: A — 3 MeHCTpyasibHO ANCYHKUIEIO, YIlb-
TpassykoBummn o3Hakamu CIIKS, BigcyTHICTIO KniHiY-
HUX O3HaK rinepaHaporeHemii; 6 — 3 BigCcyTHICTIO MeH-
cTpyanbHoi ANCEYHKLii, HAsIBHICTIO KJTiHIYHUX O3HaK
rinepanaporeHemii Ta ynbtpassykosux o3Hak CIIKS;
B — 3 MeHcTpyanbHOl ANCQYHKLIEIO, KIIHIYHUMU
O3HakaMy rinepaHAporeHemii Ta ynbTpa3ByKoBUMU
o3Hakamu CI1KS

[isyaTa i3 ClMKA

Hu1abkun B pyna nopiBHAHHA

CepepHint

Bucokui

T T T T T 1 %
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PucyHok 5. Posnogpin gis4at 3anexHo Big pisHa AMIC
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4]

Bajiacs y AiBYaT i3 MOKa3HMKaMU MacH Tija, 1110 BiAmoBiga-
0oTh 75—90-my nepueHTwio. Tak, KoHueHTpaiist AMI y
niByaT-mimniTkiB i3 CITKS, maca Tina sikux nepeGyBaia y
10—25-my nepueHTui, craHosuna 3,54 [3,22; 3,88] rir/mu,
y 25—75-my nepueHtuii — 4,14 [3,98; 4,23] nr/mi ta 'y
75—90-my nepuentuni — 4,97 [4,22; 5,76] ur/mi. AHamno-
riyHa cripssMoBaHicTh KoHLIeHTpallii AMI criocrepiranacst
y AiBYAT-TIIUTITKIB TPy MOPiBHSIHHSI.

Ilpu ananisi koHueHtpauii AMI y cuposariii Kposi
BCTaHOBJICHO, 110 Y AiBYaT-IiTiTKiB i3 (hopmoro A CITKSI
(MeHCTpyajibHA OUCOYHKIIiSI, YIBTPAa3BYKOBiI O3HAKU
CIIKSI, BigcyTHiCTh KJIiHIYHMX O3HAK TilepaHApOreHeMii)
piBeHb TOPMOHY OyB HaiiBuinuii — 6.4 [4,8; 6,9] mr/mu,
p < 0,01, o Moxke BKa3yBaTH Ha IMOBipHE TiarHOCTUYHE
3HaueHHs KoHleHTpauii AMI npu CITKA y aiBuar-mimiirt-
KiB. BiporigHO HUXUi MOKa3HUKHU 3apeeCTPOBaHi y aiByaT
i3 (popmoro b CITKS (3 BiACyTHiCTIO MEHCTpYaIbHOI AUC-
(yHKIIi1, HAsIBHICTIO KIIIHIYHMX O3HaK TillepaHIpOreHeMil
Ta yabTpa3BykoBux o3Hak CITKA) — 4,2 [3,8; 5,2] nr/mi,
p <0,01.

O6roBopeHHs

®opmyBanug CITKS Ta manidecraniss ioro KiiHiu-
HUX TIPOSIBIB 4acTO TMOYMHAIOTHCS came Y MiIJTiTKOBOMY
Biui [16]. Bimomo, 1110 yGepTaTHUIA BiK € MepiogoM Bax-
JIMBUX 3MiH B OpraHi3mi, 30KpemMa OCTaTOYHOI'O CTaHOB-
JICHHSI PEeNpOAYKTUBHOI (PYHKIIii, JiTOPOIHOIO IPOTHO3Y
Ta (hepTWIBHOCTI. YIPOJOBX 6araTboX poKiB BUCYBaJUCS
yuciaeHHi rimore3u moxo npuunH CITKS [17]. Baratbma
JOCTiTHUKAMM aHaJIi3ylOThCsI (DaKTOpH, $IKi, WMOBIpHO,
BruMBaTh Ha po3Butok CIIKS [18]. ¥ miteparypi Tpa-
TUISTIOTBCS TTOBIIOMJICHHSI TIPO HETaTUBHUWI BIJIMB BHY-
TPILTHBOYTPOOHOI TIMOKCii Ha CTaH OBapiaIbHOTO PE3EPBY Y
NiBUAT, HA MOJaJbIIe iX perpOAYKTUBHE 310poB’s [19—22].

HamminkoBa maca Tia i OXXUpiHHS JiarHOCTYBAJIACS Y
KOXHOI fecsitoi xBopoi Ha CITK. AHamMHecTUYHMI aHa-
JIi3 TIPOBEIEHOTO HaMU JOCTIDKEHHST TAaKOXK BUSIBUB BUTILY
YacTOTY TiIMOKCUYHOTO ypaxkKeHHSI B IEPUHATATbHOMY Mepi-
ofi, OiTbIIT BUCOKUM iH(PEKIIHHIM iHAEKC Y pAaHHbOMY -
TUHCTBIi, 3HaYHY MOLIMPEHICTh XBOPOO LIEHTPAIbHOT HEP-
BOBOI CMCTeMM Y IrpyIi aiBuar-miatiTkiB i3 CITKA. YacTi
pi3HOMaHITHI AUTAYi iH(EKIIi i MPOCTYAHI 3aXBOPIOBaHHS
CBiUaTh HE TIILKU MPO 3HMKEHHST HecIel(piyHOro iMy-
HiTeTy, ajie i Ipo po3iaay amanTaliiHO-KOMITEHCATOPHUX
peaxiliii.

Bimomo, 110 aHOMaabHO MOBUIBHUI PICT ITEPBUHHMX
GOiKYIiB IPU3BOAUTE 10 30iIBIIEHHST KiJIbKOCTI KIIITHH,
sKi npoaykyioTe AMIL lleit ropmoH OyB BuIiieHUI Ta
ouuteHuit nuie y 1984 poui. [enu AMI Ta itoro perern-
Topa OyJIM CeKBEeHOBaHi Ta KiloHOBaHi y 1986 Ta 1994 pokax
BimmosigHo [23]. AMI'-RII € TpancMeMOpaHHUM OiJIKOM,
110 €KCIPECYEThCSI Y ME3eHXiMaJTbHUX KJIITUHAX MIOJLIe-
POBOI IIPOTOKHU, KJIITUHAX TPAHY/IbO3U SI€YHMKA, KIITUHAX
Ceprodni ta Jlefinunra sieuka [24]. JIumepHUit ri1ikorpo-
tein AMTI (poauHa TpaHchopmytodoro dakTopa pocty f3)
KOJIYEThCSI TEHOM, 110 CKJIAIA€ThCs 3 I1'SITU €K30HIB [25],
SIKUI JTOKali3yeThesl Ha xpomocoMi 19p13.3. AMT 3B’s13y-
€Thbca 3i cnenudivauM penernropoM Il tumy (AMI-RII),
reH SIKOro po3TallloBaHMil Ha XxpoMmocoMi 12 pl13 [26, 27].
IIponykoBaHMil KIiTUHAMU TPaHYIbO3U SEYHMUKIB, AMI

BimoOpakae KiJIbKiCTb IIpeaHTpaJIbHUX Ta aHTPaJIbHUX (PO-
JlikyJtiB. BusHaueHo, 1o nponykitist AMI mponoBxyeTbest
IO TOCSITHEHHS (hostikyioM aiameTpa 8 mM. [1pu 30iableH-
Hi 4MCIa aHTpaIbHUX (QOJIiKyIIiB mpoaykuis AMI 3pocTtae,
i Tomy #ioro piBeHb y cuposatui npu CITKA BusiBnsieTbes
minpumeHuM [28]. OTxe, BUCOKa CeKpellis SIEUHUKAMU
AMT yHacnigok HagMipHOTO 3pOCTaHHS (POTIKYIiB MOXKe
BBaXaTucs BaxnBoto o3Hakowo CITKA [29].

AMTI crnipaBnsie iHTiIOyIOUy [il0 Ha paHHE PEKPYTY-
BaHHs1 (oiKy/iB, 3aM00iraloun MOTPAIISTHHIO TPUMOP-
IiaTbHUX (POIIKYJiB y IIyJ, IO POCTEe, i, TAKUM YHUHOM,
repeayacHOMY BUCHaXeHHIO (holiKy1iB/00uUTiB. MoX-
JIMBOCTEM y KJiHiYHOMY 3acTtocyBaHHi AMI Gararto, on-
HaK € TPYIHOIII yepe3 AesiKi 0i0JIOTidyHi 0COOIMBOCTI Hi€l
mosekyau [30—32]. Ilo-nmepie, icHye MoJeKyIsipHa He-
OJIHOPiHICTh PiBHSI LMpKyaooyoro AMIT 3 Heposie-
IJIEHOIO 06i0J0TiYHO HEAaKTUBHOIO (hDOPMOIO Ta PO3IIerie-
HOI0 0i0JI0TiYHO aKTUBHOIO popMmoio |33, 34]|. CknagHicTh
MOJISITAE B TOMY, 1110 Ha CHOTOJIHI B YCbOMY CBiTi iCHYIOTh
pi3Hi iMyHO(EepMeHTHi aHali3u, SIKi BUKOPHUCTOBYIOTH
pi3Hi MOHOKJIOHAJIBHI aHTUTIIA Ta pi3Hi craHmaptu [35].
HeBianmoBigHicTh MiX TecTaMU IIOSICHIOE BilICYTHICThb Yy
JliTepatypi y3roJKeHUX €TaJOHHUX 3HAuYeHb Ta TMOPOTiB
MPUIAHSATTS PillleHb.

P. Pigny Ta cniBaBT. [36] miaTBepaAMIM BUCOKY CIELIK-
diunicTb (92 %) Ta gyTUBicTb (67 %) MABUIIEHOTO PiBHS
AMT sx giarHoctnuHoro kpurepiro CIIKS. IToporosuii
piBeHb TOPMOHY B CHPOBATLi MpUiMaBcsl piBHUM 84 HT/MJ1.
3a nanumu D. Dewalilly ta cniBaBT. [37], moporoBum pis-
HeM € 5 Hr/mu (4ymmBicTh — 92 %, crienudivHicTh —
97 %). Iloni6Hi manHi OyiIM OTpUMaHi iHIDUMU aBTOPaMU
[38]. 3a nanumu R. Hart Ta cniBaBT. [39], cieuundiuHicTh
niguiieHoro piBHa AMI mist mpornosyBanHs CITKS y
migTiTkiB craHoBUTh < 70 %, a uytnusicte — 50 %. OTxe,
rnoporoBuii piseHb AMI y mijuTiTKiB He BU3HaUYeHUIA OCTa-
TOYHO; IOTr0 KOHIIEHTpAllisd Y CUpOBaTLIi IepedyBae B 11~
POKMX MeXaX i 3aJIe3KUTh Bill Uy TJUBOCTI Ta CIIeI(idHOCTI
MeToay BuzHaueHHs. OKpiM Toro, iHTeprpeTailisi TOoBUHHA
IIPOBOIMTHUCS B KOHTEKCTi HE TiJIbKM BiKYy Ta CTaTi, ajie i
CTajiii pO3BUTKY Ta CTaTEBOTO JI03PiBaHHSI IUTUHM.

Ockinbku nigBuieHuiit AMI' y cupoBaTii He BiZHO-
CUTHCS 10 MOPOJIOTIi SIEUHUKIB, CTaH i3 BUCOKMM PiBHEM
AMI MoXHa 03HAYUTHU TEPMiHOM «ITOJIiKiCTO3HO MoAiOHa
aHoMaJlisl», sIKa Morjla OM OyTM BiZHECEHOIO IO TPeThOl
o3Haku PorrepnaMmcbkoi kiacudikartii [40].

V 3B’43Ky 3 BUIIEBUKIAACHUM HEOOXimHe OiLTbII IJIM-
00Ke BMBYECHHSI JiarHOCTUYHOI LIIHHOCTI Ta iH(OpMaTUB-
HocTi KoHueHTpalii AMI y niBuar-mimitkiB i3 CITKS.

BucHoBKM

V miBUAT-MiATITKIB i3 IMiZO3pOr0 Ha HasSIBHICTb CHH-
IPOMY TIOJTIKICTO3HUX S€YHUKIB HEOOXiTHO MPOBOIUTHU
IMOBHUII KOMIUIEKC OOCTeXEHb i3 BM3HAYEHHSIM PiBHS
AHTUMIOJUIEPOBOTO TOPMOHY $SIK TIOAATKOBOTO Mapkepa,
0CO0JIMBO 3a BiICYTHOCTI KJIiHIiYHUX MIPOSIBiB TinepaHapo-
reHemil.

Kouduaikr inrepeciB. ABTOpu 3asiBJISIIOTH PO BiACYT-
HiCTh KOH(IIIKTY iHTepeciB Ta BilacHOI (iHaHCOBOI 3aili-
KaBJICHOCTI IIpM MiATOTOBLIi JaHOI CTATTi.
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Buecok aBtopiB y miaroroBky crarti. Copokman T.B. —
KOHIICTILIis, MWU3aiiH MOCTIIKEHHSI, pellaryBaHHsI TEKCTY;
Makaposa O.B. — 00CTeXXEHHS XBOPUX, HAITMCAHHS CTATTi;
Ocmanuyk B.I. — Habip XBOpUX, OOCTEXKEHHSI, HalTMCAHHS
CTaTTi.
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T.V. Sorokman, O.V. Makarova, V.G. Ostapchuk
Bukovinian State Medical University, Chernivtsi, Ukraine

Diagnostic value of anti-Mullerian hormone in adolescent girls
with polycystic ovary syndrome

Abstract. Background. Scientific debate continues on the diagnos-
tic criteria for polycystic ovary syndrome in adolescents (PCOS). In
adolescents these criteria cause special diagnostic problems due to
the fact that the characteristics of normal puberty often coincide
with the signs and symptoms of PCOS. There is a need to develop
diagnostic criteria for PCOS in adolescents, which could be used in
addition to those proposed. A possible additional diagnostic crite-
rion may be the level of anti-Mullerian hormone (AMH). The pur-
pose of the study is to assess the levels of anti-Mullerian hormone in
the blood of adolescent girls with polycystic ovary syndrome. Ma-
terials and methods. A clinical-anamnestic and laboratory study of
27 adolescent girls (12—18 years) with PCOS was conducted. The
comparison group consisted of 25 girls of the same age without gy-
necological disorders. Determination of AMG was performed in
venous serum (Gen II ELISA, Beckman Coulter). Results. The an-
amnesis of adolescent girls with PCOS was analyzed: intrauterine
hypoxia occurred in almost half of adolescents, pathological course
of the postnatal period was observed in 25.9 %, infectious index was

4.6, hypertensive-hydrocephalic syndrome was found in 23.8 %,
minimal cerebral dysfunction 28.5 %, autonomic disorders — in
47.6 %, most of the surveyed girls had average body weight and
height, inverted puberty and disharmonious sexual development.
The most common symptoms of PCOS in girls were: hypomen-
strual syndrome (86.9 %), dermopathy (82.6 %) and hirsutism
(60.8 %). The mean AMG in girls with PCOS and in the compari-
son group was 3.67 £ 1.0 ng/ml (in girls with PCOS 4.8 £+ 0.9 and
in girls in the comparison group 3.1 £ 0.7 ng/ml, p < 0.05). Adoles-
cent girls with form A PCOS had the highest hormone levels — 6.4
[4.8; 6.9] pg/ml, p < 0.01, which may indicate a probable diagnos-
tic value of AMG concentration. Conclusions. Adolescent girls with
suspected polycystic ovary syndrome should have a complete set of
tests to determine the level of anti-Mullerian hormone as an addi-
tional marker, especially in the absence of clinical manifestations
of hyperandrogenemia.

Keywords: adolescent girls; anti-Mullerian hormone; polycystic
ovary syndrome
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EnireHeTUKA, KAITUHHUA LUKA
T MeTAB0AI3M CTOBOYPOBUX KAITUH.
PopMYBAHHS IHCYAIH-NMPOAYKYIOUYMX KAITUH

For citation: Miznarodnij endokrinologicnij Zurnal. 2022;18(3):169-179. doi: 10.22141/2224-0721.18.3.2022.1165

Pestome. [ugepenuiadis ctoB6yposux KnituH (SC) BUMarae HU3Kku nepebynos XpoMaTuHy [/1s1 BCTAHOB/IEHHST
KJITUHHOI [geHTUYHOCTI. [ocTTpaHcsayiviHi mogvagbikayii ricToHIB 3a3Buyaii perynoTb AMHaMiKy retepoxpoma-
TUHY. [iCTOHW NigRarTLCA PIBHUM MOANGIKALISIM, TaKUM SIK aUeTUIi0BaHHS, METUITIOBaHHS, (poCchopuitoBaHHs Ta
YOIKBITUHYBAHHS, | TAKUM YYHOM CrpUSIOTL perynsayii CTaHy XpoMaTuHy Ta TPaHCKPUNLUIVHIV akTUBHOCTI. XiMiYHO
CTabifIbHWV naTtepH MeTusIbOBaHWX rCTOHIB CrpUsAe KIIITUHHIV Nam’ aTi LWOo[o 30BHILLUHIX CTUMYIIIB, MiATPUMYHYM
PiBHI TpaHCKPUNLIT afanTUBHUX reHiB HaBITb MiC/Is1 YCYHEeHHS CUrHasliB HaBKOMNLLHBOro cepegosuLya. Moangika-
Uil XpomaTuHy BigirpatoTb BaXnBYy posib y AO3piBaHHI KIITUH OCTPIBYIB MifLLTYHKOBOI 3851031, BCTAHOBJ/IEHHI CXe-
My cekpelii, ika cTumystoe perynsauito cekpedii iHcyniHy. MikpoPHK, knac eHgoreHHux manux Hekogyro4mx PHK
B eyKapioTiB, € B&X/IMBUMM PEryNATOPaMMN eKCripecii reHiB Ha piBHI MOCTTPaHCKpUNLiviHnx mexaHiamis. MikpoPHK
perynoTb Cekpewlito iHCYmiHY, pO3BUTOK MiALLTYHKOBOI 3a5103u Ta augepeHuyitoBaHHs B-knituH. [1IopunoTeHT-
Hi SC xapaKTepu3yloTbCsl BUCOKOIO LUBUAKICTIO rposichepalii, 34aTHICTIO A0 caMOBIHOBIIEHHS Ta MOTEHLianom
AavcpepeHuiauii y piaHi Tunuv KituH. s weugka nposnighepadis 3ymoBieHa MOANQpIKOBaAHUM KITITUHHUM LMKIIOM,
KWV [O3BOJIAE KIITUHaM LUBMAKO rniepexoantun Big cuHTe3dy [HK [o noginy KnitmHn 3a paxyHOK CKOPOYeHHS
vacy npomixHux (G1i G2) epa3. KaHoHi4HWi curHanbHmi Lwisx WNT/B-kaTeHiHy xapakTepu3yeTbCsl SK OCHOBHU
Apavisep pocty Ta nponigpepadii knituH. Iig 4yac G1 curHaniHr WNT iHgykye nepexig no S-¢pasu. NopiBHsIHO 3
IXHiMW comaTndHuMn aHanoramv nmopunoTeHTHi SC AEMOHCTPYIOTL BUCOKY LUBUAKICTb J1iKONI3y, Mogi6Hy 40
aepobHOro r1iKosi3y B pakoBUX KIITMHaX, — ABULLE, BiJOME sIK eqheKT Bapbypra, sike € BaXMBUM L7151 MIATPUMKN
BnactmBocTesi SC. Y cToB6ypoBuX KIITUHaX No3akliTMHHe HaaxomkeHHs Ca®* B UnMTonnasmy ornocepenKkoByeThb-
CA1 ro/IOBHUM YUHOM fAeno-kepoBaHumm Ca?*-kaHanamu. [lokasaHo, Lo no3akIiTMHHUY KarbLivi cripysie npornigpe-
payii SC, a oTxxe, MoXxe 6paTtu y4acTb B TpaHcnnaHTauiviHivi Teparii.

Knto4oBi cnoBa: cros6yposi kniTuHu; enireHeTnyHi Moaueikawii; KIITUHHWI UMK, METa60os1i3M; IOHW KanbLito;
IHCYNIH-MPOAYKYHOHI KNITUHN

EnireHeTUKO CTOBOYPOBUX KAITUH
HudepeHitiaiisi eMOpioHaTbHUX CTOBOYPOBUX KJITUH
(embryonic stem cells — ESC) nmorpe0ye Hu3Ku repedyaoB
XpOMAaTHUHY JUISl BCTAHOBJIEHHS KJIITMHHOI iIeHTUYHOC-
Ti. CuTyalisi 3Ha4HO YCKJIAAHIOETHCS, KOJIU iHIYKYETHCS
nudepeHilialisg Bil COMaTUYHOI KJIITUHU O TUTIOPUTIO-
TeHTHUX cToBOypoBuX KJiTHH (SC) i mani mo GaxaHoro
TUIY KJIITUH 1JISIXOM MaHIMyJIOBaHHS MEBHUMU T€HAMU
[1, 2]. TocTtrpancnsuiitHi Moaudikallii TiCTOHIB 3a3BU-
Yyail peryiaoTh IMHAMIKY TeTepoxpoMaTuHy. ['icToHu 3a-

3HAIOTh Pi3HMX Moaudikalliii, TaKnX SIK alleTUIIOBaHHS,
METWIIOBaHHS, (HochopuItoBaHHS Ta YOIKBITMHYBaHHS,
i TaKUM YMHOM CIIPHUSIOTH PEryjslii CTaHy XpOMAaTHHY
Ta TpaHCKPUILiiHiii akTuBHOCTI [3]. XiMiyHO cTabijIb-
HUI MaTepH METWJIbOBAHUX TiCTOHIB CHpPUsE KIITHMHHIN
Mmam’sTi 1OAO0 30BHILIHIX CTUMYIIB, MIATPUMYIOUN PiBHI
TPAHCKPUIILil afaNTUBHUX TE€HiB HaBiTh ITiCJIs1 YCYHEHHS
CUTHAJIB MOBKiULIA. HalBaxIMBIIIUMU perpecUBHUMU
MoaudikalisiMAd TPAaHCKPUIILT € METWJIIOBAaHHSI TiCTOHY
3 3a 3asnniikamu jizuHy 9 ta 27 (H3K9me ta H3K27me)
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[4]. ¥V ccaBuiB eyxpoMaTu4Ha riCTOH-JTi3uHOBa N-METUI-
TtpaHcdepasa 2 (EHMT2/G9a, Euchromatic histone-lysine
N-methyltransferase 2 (EHMT2), takox Binoma sik G9a)
Tta G9a-3B’s13aHa meTuiTpancdepaza (GLP/Eu-HMTasel,
Euchromatic histone-lysine N-methyltransferase 1, Takox
Binoma, gk G9a-like protein (GLP)) nepeBaxHo peryJio-
10Th MOHO- Ta nuMeTumoBaHHsS H3K9 i maioTh BaxiuBe
3HaueHHs g emopioreHesy [5]. SETDB1 (SET domain
bifurcated histonelysine methyltransferase), mizuHMe-
tuntpancdepaza 1A (KMTIA/SUV39HI1 (suppressor of
variegation 3—9 homolog 1)) Ta nisunmeTuITpaHchepasza
1B (KMTI1B/SUV39H2) karani3yloTb TpUMETUJIIOBAHHS
H3K9 (H3K9me3), H3K9me2/3 i po3mi3HalOTbCsSl TreTe-
poxpomaTuHoBUM OinkoMm 1 (HP1), skuit 3aBnsgku aBTo-
oJjliroMepu3aliii Ta B3a€EMOJil 3 iHIIMMU PENpPeCUBHUMU
Monu@ikalisiMu 3a0e3IIeuye KOMITAaKTU3alIi10, PO3IINPEeH-
HsI Ta yCHaIKyBaHHs reTepoxpoMatuHy [6]. PempecuBHa
ruiarpopma, yrBopena H3K9me2/3-ricronom i HP1 wme-
TuiTpaHcdepazamu, crnpusie MetuaoBanHo JHK i min-
TPUMAaHHIO HU3bKOIO PiBHSI alleTUIIOBAaHHS TiCTOHIB [7].
Himgaku H3K9me3-mapkoBaHOTO TeTepoXpoMaTUHY MO-
KYTh MaTH (hi3MUHO KOHIEHCOBAHY CTPYKTYPY, sIKa CIyTye
JUIS1 TIPUTHIYEHHS TEHiB, KOMYIOUUX OUIOK Y (paKynbTaTuB-
HOMY reTepoxpomaTuHi [4]. 3oKkpeMa, KOHKPETHiI TeHU Iu-
(epeHLiiioBaHNX KJIITUH, OTpMMAaHi 3 eHTOIepMU, TT0Ka3a-
s BTpaty H3K9me3 y niHeaxi me4iHKM Ta IMiauyHKOBOT
3aio3u [7]. PRC2 (polycomb repressive complex 2) nernoHye
MeTwibHi rpynu Ha H3K27, ski MoXyTh 0J10KyBaTH iHilli-
oBaHHS TpaHcKkpumniii. [TokazaHo, mo PRC2 € BaxinBum
IUTsT (PYHKITIOHAIBHOT PeTyJIALii B-KITTUH Y TAIUTYHKOBI
3aJ103i Ta 114 ix aenudepenuianii. MoxinBo, MeTaboliuHi
3MiHH, 110 iHAYKYIOTh NOSIBY IyKpoBoro miadety (LIJ1) 2-ro
TUITY, BIUIMBAIOTh Ha PEryJisiiiio, 110 3aiiicHioeTbest PRC2
B CTPYKTYpi XpoMaTuHy [8].

Edext H3K9- ta H3K27-HMT komrieHCyeThCsl poim-
HOI0 IeMeTuIIa3, 1o MicTsaTh fomeH Jumonji (JMJC), npu
ubomy poauHa JMJD2/KDM4 (histone lysine demethy-
lase subfamily 4) neMOHCTpY€E aKTUBHICTb I10JI0 3aJIUILIKiB
H3K9me2/me3 (a Takox metunboBaHoro H3K36), a 6iiku
JMJD1/KD mnposiBasitoTh akTUBHicTh 11010 H3K9me?2/1
[9, 10]. Binku KDM6A/UTX (Lysine-specific demethylase
6A, Takox BimoMma sik Ubiquitously transcribed tetratrico-
peptide repeat, X chromosome) Ta DM6B/IJMJD3 MoxXyThb
(GYHKIIIOHYBAaTA 4Yepe3 CBill KaTaTiTUYHUU OOMEH SIK [e-
MeTWJIa3u TicToHIB 3a 3anminkamu H3K27. ObunBa Ginku
MPOIEMOHCTPYBAJIN BaXJIMBY POJIb Y KIITUHHIN audepeH-
miamii [11, 12].

Monudikariii xpoMaTuHY MOXYTb BifirpaTy BaXKJIUBY
pOJib y TIOBHOMY J03piBaHHI KJIITUH OCTPiBLIiB MiAILIyH-
KOBOI 3aJI03M i, BiANTOBiAHO 10 (pyHKIIiIOHAJbHOI B3aEMO-
Iii, BCTAHOBUTU CXEMY CeKpellii, sIKa CTUMYJIOE pery-
JISIIII0 ceKpellil iHCyJiHy y 3a0poBux ocid. MikpoPHK,
KJ1ac eHgoreHHUX Manux Hekoayounx PHK B eykapioTis,
€ BaXJMBUMHU DPETYJITOpaMU eKcIpecii reHiB Ha piBHi
NoCTTpaHCcKpunuiiHux MexaHiamiB. MikpoPHK perymio-
I0Th CEKpELIit0 IHCYJIiHY, PO3BUTOK ITiIIIIJIYHKOBOI 3271031
Ta nudepeHilitoBaHHs B-KIiTUH. OnHak GYHKIS Mi-
kpoPHK y dopmyBaHHi iHCYTiH-TIPOAYKYIOUNX KIITUH 3
nopociux SC BUBUeHa HemocTaTHBO [13]. MeTuitoBaHHS
JHK Bigirpae BupimaibHy posib y pO3BUTKY -KITITUH Ta

peryJisllii reHiB. ¥ IeKiabKoX poOoTax BUCBITIEHO BaX-
JIMBY POJIb KJIIOYOBUX EMIr€HeTUYHUX MOoanbiKaTopiB,
takux 1K JJHK-metuntpancdepasza 1 (DNMT1), nig yac
PO3BUTKY MiANITYHKOBOI 3aJI03M, a TAKOX TOKa3aHO, SIK
MOPYILIEHHS X PEeryJisiiii MOXe MPU3BECTH 10 MPOrpecy-
BanHs L. Hanpuknan, mumii 3 DNMT3A-KO B-kiitu-
HaMM JIEMOHCTPYIOTb aOepaHTHY €KCIpPECilo OCHOBHUX
MeTa0OoiYHUX I'eHiB, HEOOXiMIHUX JJI PO3BUTKY, TAKUX SIK
rekcokiHaza 1 (HK1) ta nakratnerinporenaza A (LDHA),
110 MPU3BOAUTHL A0 AeGEKTY CTUMYJIbOBAHOI ITIOKO3010
cexkpelil iHCyIiHy B IOCTHaTajbHiil dasi. CtaH MeTH-
moBaHHs JIHK mpoMoTopiB reHiB, 110 peryato0Th clie-
nudikaliio migITyHKOBOI 321031, TaKuX K NS, Takox
BasKJIMBUH IUTST PETYJTIOBaHHS Mach Ta GYHKINHN B-KITiTHH
Mig yac cTapiHHs. [HakTuBalis cnerudivyHoi g PB-kii-
taH JJHK metuntpancdhepasy DNMTI npuszBoauTs 10
BTpaTH Macu B-KJIiTHH Ta CyMyTHbO1 TpaHcAuDepeHialii
B o-KiiTuHM [11].

B3aeMomnepeTBOpeHHS MiX TiCHO IMOB’SI3aHUMHU eMO-
piOHAJIPHUMM CTaHAMU AOIIOMOIJIM 3PO3YyMIiTH MeXaHi3MU
eIireHeTUYHOTO0 KOHTPOJII0 eMOpioreHesy. IHIIMM, OibIn
panuKaIbHUM TEPETBOPEHHSIM KJIITUH € Mepernporpamy-
BaHHSI COMaTUYHUX KJIITUH Ha iHAYKOBaHI TUIIOPUTIOTEHT-
Hi cToBOypoBi kiiTuHu (iPSC) abo 3a mormomororw mepe-
HeceHHs samep comaTmuHux KiitThH (SCNT — Somatic
cell nuclear transfer) [14]. O6uaBa MeTOaM TIeperporpa-
MYBaHHSI 3aJ1y4aloTh IJ100aIbHY peKOHGirypailliio naTepHa
eKCIIpecii TeHiB, BUKJIMKAHY €IMireHeTUYHUM DPEeMOJIETIO-
BaHHAM [15], i i MeTOAM BUSIBUIU MOTYKHi €MireHeTU4YHi
Gap’epu, SIKi CTPUMYIOTh KOHBEpPCilO KJiTUH. XpOMaTUH
iIHTEHCUBHO PEOPTaHi3y€eThCs MMijl Yac nepenporpaMmyBaHHs
[16], ockinbKu B3aEMOIl eHXaHCEP — MPOMOTOP i aKTUBHi
Ta PerpecuBHi TMOCIiIOBHOCTI BCTAHOBIIOIOTh HOBi KOH-
TaKTH Ta 3MiHIOIOTh MOPSIAOK TPAHCKPUIILiITHOI MporpaMu
[17, 18]. ITin yac nmepernporpaMyBaHHSI COMAaTUYHUX KJTITUH
eKTOMiuHi TpaHcreHu rmnopunoreHTHocTi OCT4, SOX2,
KLF4 i c-Myc moBTOpHO 3’€IHYIOTH TapreTHi eHXaHCepu
3 IPOMOTOpaMU JUJIsl 3MiHM cxeMu TpaHckpuiiii [19]. Ta
OLTBII BaxKJIMBO, 11O ITil Yac IIbOTO IIPOLIECY peopraHi3aiis
XpOMAaTHUHY BiflOyBa€eThCs 10 a00 He3aJeXHO Bill 3MiH eKc-
npecii reHiB. 3MiHU JOCTYITHOCTI XpOMAaTUHY 4acTo Iepe-
IVIOTH 3MiHaM €KCIIpecii TeHiB, 3AeOiIbIIIOro Ha AeKiJbKa
nHiB [20, 21].

3arajioM cOMaTUYHI KJIITUHU 3a3BUYail MalOTh BULLIUI
pPiBeHb PENPECUBHMUX O3HAK, KiJIbKICTh SIKMX 3MEHIIYETh-
¢ T Yac TepernporpaMmyBaHHS 10 TIIOPUITOTEHTHOCT.
Bitamin C mokpaliye repenporpaMmyBaHHSI COMaTUYHUX
KJIITUH A0 TUTIOPUIIOTEHTHOCTI LIJIIXOM MOYJISLII OiKiB,
ski mictatb nomenu TET i JMJ [22], 110 npu3BoauTh 10
nemerumioBands JJHK i H3K36me2/3. IHui penpecus-
Hi emireHeTWYHi O3HaKM Oynmu imeHTH(diKOBaHI SIK OC-
HOBHi Oap’epu mis TnepernporpamyBaHHsT [23], 30Kpema
penpecuBHa Moaudikaiiisi ricroniB H3K9me3, ska me-
pepo3NoniIseTbCs min vac meperporpamyBaHHs iPSC.
MeTtuntpaHcdepasu € Hu3xigHumu MimeHsimu BMP i €
nerepMiHaHTO s reHepatii iPSC, perymoroun craHu
METWJIIOBAHHS B LIEHTPAJIbHUX JIOKYCAX MIIOPUITOTEHTHO-
cti [24]. Brpara H3K9 metuntpanchepasu — SETDBI
(SET domain bifurcated histone lysine methyltransferase 1)
abo ii koakTopa TRIM28 (Tripartite motif-containing 28)
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MOpU3BOAUTL OO0 TOCWIEHHS IIeperporpaMmyBaHHs [25],
Xoya B KiHIIEBOMY MiICYMKY 1€ MOXe OyTH HIKiIJTUBUM,
OCKiJIbKM BUKJIMKA€E CMOHTAHHY audepeHlialilo oTpu-
manux iPSC [26]. Inwmi depMeHTH, 1m0 MOAUMIKYIOTH
H3K9me3, TakoxX MOpyuIylOTh MEepeTBOPEHHsI COMaTU4-
Hux kiituH B iPSC, Bkmouyaroun SUV39H1/2 i EHMT?2
(G9a), a rakoxx H3K79me3 meruntpanchepasy DOTIL
(Disruptor of telomeric silencing 1-like). OgHak peryJsi-
11is1 perpecUuBHUX TiCTOHIB € OiJbII TOHKOIO, HiXX MPOCTO
pernpecuBHi MeXaHi3MU, IO MEepelIKOIKalTh Mepernpo-
rpamyBaHHio. [lepenporpamyBaHHs € ©Oaratoda3HoO
Mporpamolo, i OiHi€0 3 Halnepiux a3 € MUPOKOMACIII-
TaOHe TPUTHIYEHHS MPOTpaMy EKCIIPecCii COMAaTMIHMX
reHiB [20, 21, 27]. EnireHeTUYHi peryJsiToOpH IIiJ yac Te-
pernporpaMyBaHHSI MalOTb KOHTEKCTHO-creuu@iyHi Ta
yacocneuudiuHi epexkTn. Hampukian, HoKnayH Kopernpe-
copiB Ncorl/Ncor2 (nuclear receptor co-repressor 1/2,
TakoX Bimomuii sk thyroid-hormone- and retinoic-acid-
receptor-associated co-repressor 1 (TRAC-1)) nepemiko-
JKa€e paHHIM CTadisIM IepenporpaMyBaHHs Yepe3 3HIUKEHY
CYIIpecilo COMaTUYHUX TeHiB, aJie CIIPUSIE Mi3HIM CTamisiM
yepe3 3HUKEHHS perpecii reHiB, MOBSI3aHUX 3 ILUIIOPUIIO-
TeHTHIicTIO [28]. [TomiOHY KapTUHY criocTepiraiu s Tic-
ToHOBOI nmemetunazu H3K27 — KDM6B (JMJID3) [29] i
H3K27me3 metuntpancdepasu EZH?2 (enhancer of zeste
homolog 2) [30]. [H1i enireHETUYHI PEeTYIATOPHU MOXYTh
OyTU CIIPUSTIMBUMU B 000X (ha3ax, xoua il BAKOPUCTOBY-
IOTh Pi3Hi MeXaHi3MU UIsT JOCSITHEeHHs 1boro edekry. Ha-
npukian, yoikBitnHaza RYBP (RING1 and YY1-binding
protein) H2AK119 (histone H2A on lysine 119) B3aemouie
3 KomriekcoM PRCI1 st mpurHidyeHHsI COMaTUYHOI MIpo-
rpaMmu 4epe3 ricroH-nmemetmwiazy KDM2B, ane koonepy-
erbcsl 3 OCT4, akTUBYIOUM TUTFOPUITIOTEHTHY IpOTrpaMy
[31]. EnmireHeTH4Hi peryasiTopd MOXYTb OYTH YMUMOCH Ha
KIITaJIT IBOCTOPOHHBOTO Meua JJIsl TieperporpaMyBaHHsI
COMaTUYHUX KJIiTUH [31, 32].

Otxe, emireHeTUYHA PETYJISIis € OTHIEI0 3 KIIOUYOBUX
Mojiii y mepenporpamyBaHHi Ta audepeHiialii cToBoypo-
BUX KJIITHH.

OCO6AUBOCTI KAITUHHOTO LIMKAY
CTOBOYPOBUX KAITUH

ITnropunorentHi SC (PSC) xapakTepu3yloThCsl BUCO-
KOI0 IIBUAKICTIO TIpostidepallii, 3MIaTHICTIO 10 CaMOBIITHOB-
JIEHHS Ta MoTeHIiajgoM audepeHiiialii y BCi Tpy 3apojKo-
Bux JMcTKU. L1 mBuaka nposmidepailis 3yMoBieHa CUIIbLHO
Mo (iKOBaHUM KJIITUHHUM IIUKJIOM, SKUI JO3BOJISIE KJTi-
TUHAM IIBUAKO mnepexoauTu Bin cuHtedy JHK no mominy
KJIITUHM 3a paXyHOK CKOPOUEHHSI Yyacy MpoMikKHUX (gap —
Gl i G2) da3 (puc. 1). Hanpuknan, y paHHIX KIiTMHaX
eMOpioHa Xenopus KIITMHHUI LIUKJ TpuBa€e Bchoro 30 xB.
ComaTuyHi KJIITUHU 3a3BUYail MalOTh TPUBATICTh KIIITUH-
HOTO LUKy OJM3bKO 24 roauH, MpY LIbOMY 3HAYHUI Yac
npoBoasaTh y (azi G1, sika TpuBae 61u3bko 11 roguH. On-
Hak ESC, orpumani 3 ICM eMOpioHa JIIOAMHU, 1110 PO3BU-
Ba€THCS, MAIOTh KIITUHHUHN IMKJ TPUOJIU3HO 16 TOaUH i3
Jiiie TpuroauHHow daszor G1 [33, 34].

PSC maiots ckopoueny a3y G1 i KOpoTKYy TpUBAIICTh
KJTITUHHOTO LIMKITY. 30aTHICTh IO CAMOBITHOBJICHHS pery-
moeTbed uukaiHamu D i nmukninoMm E, a Takox ix karani-

trnyHuMu maptHepamu CDK2, CDK4 i CDK6. PSC 6inbin
YYTJIMBI 0 cUTHANIB nudepeHiiitoBaHHs y ¢asi G1 yHa-
CJIiIOK MEePMiCMBHOCTI CepeloBUIlla XPOMaTUHY, TOMi SIK Y
dazax S, G2 ra M BOHU HECTIPUITHATINBI A0 LINX CUTHAJIIB.
SK TIABKY KIIITUHU TUGDEPEHIIIOITHCS B HAMIPSIMKY €MO-
piOHAIBHUX 3aPOIKOBHUX JUCTKIB i BUXOIATH 3 ITIOPUIIO-
TEHTHOTO CTaHy, TPUBAJICTh iX pa3u G1 i KIITMHHOTO 11-
Ky 30inbiryeTbesd. CnoHTaHHIN audepeHliialii MOXyTh
CTIPUATH iHTIOITOPY KIITUHHOTO LIMKIY, Taki sk pl5, pl6
abo p21. 3 iHoro 60Ky, eeKTUBHICTh IIeperporpaMmyBaH-
HSI MOXHA TIBUINUTUA 3a paxyHOK HaAMIpHOI eKCIIpecii
nukiiny B1/CDKI1, nukniny D/CDK4/6 i tukininy E/A/
CDK2 ab6o 3meHIIUTH Yepe3 HaAMipHY eKCIIpecito iHTi0i-
TOPIiB KJIITUHHOTO LMKy — pl5, pl6 i p21 (3a Jirawatnotai
et al., 2020).

Panui pocnimkennst 3 BukopuctaHHsiM mMESC Bu-
3HAYWIU, 1110 0araTo KJIIOYOBUX PETYJISTOPiB KIITMHHOIO
LMK, 1O PETYIIOI0Th MK COMAaTUIHUX KIIITUH, OYIn
3MiHeHi a0o BincyTHi B mESC. AHani3 iboro moaudgikona-
Horo uukiay SC OyB CKIagHUM Yepe3 MIlTHUI 3B 130K MixX
LIBUIKOIO TTpoJtichepalli€to Ta INIIOPUITOTEHTHICTIO, OCKiTb-
KU TIOPYILIEHHS KJIITUHHOTO LUKy a00 (haKTOpiB ILTIOPU-
MMOTeHTHOCTI IPU3BOAATH A0 AudepeHianii [33, 35].

KaiTMHHUI UK XapaKTepu3yeThCsl CKJIaJHOIO B3a-
EMOJi€I0 IUKIIiHIB, HMUKIiH3anexHux KiHa3 (Cdk), iHri-
OiTopiB HMKJiH3aNexHoi KiHasu (Cdkn), GinKiB-KUllIeHb
(pocket) ponuHU PEeTUHOOJIACTOMU Ta 0AraTbox IOHATKO-
Bux daxropi. Lls ckiramHa Mepexa 3a0e3redye opraHizo-
BaHy CUCTEMY, 3a JOIIOMOTOIO SIKO1 KJIiTUHA MOXKe POCTH Ta
JUIMTHCS Ha JIBi MOYipHi KIiTUHM [36]. 3anexHo Bif TUITY
KJTTAHA Yac, HEeOoOXimHMI mpoidepyrounM KIiTUHAM
IIJIs TIOMTY, 3a3HA€ 3MiH, i B OCHOBHOMY 1I€ 3IilICHIOETHCS
3aBISIKA MOAYJISILT PEryIsITOPiB KIITUHHOTO MKy, Hari-
BaXKJIMBIIIIMM MEXaHi3MOM KOHTPOJIIO KJIITUHHOTO LIMKIY,
sikuit BincyTtHilh y mESC, € no6pe oxapakTepru3oBaHa TOY-
Ka pecTpuKIlii, mpucyTHs B KiHili dasu G1 [37]. Ll koH-
TPOJIbHA TOYKA CITYXKUTh TSI TIEPEBipKH TOTO, 110 BHYTPIIII-
HBOKJIITUHHE i MO3aKJIITUHHE CEPEIOBUILIC € CITPUSITINBUM
JUTSL TIPOTPECYBaHHS KIIITUHHOTO LMKIY i, 3pelITolo, I
BVXKMBAaHHSI OTPMMAHOIO KJIITMHHOTO MOTOMCTBa. SIKIO
OyIb-sIKe CepeloBUIle HeCTIPUITIUBE, KIITUHU He OyIyTh
MpoAOBXYBaTH S-a3zy, 3yMUHSII0UN perTiKallilo Ta ToIiT
JHK.

KaHOHIUHMIT LUKI COMaTUYHUX KJIITUH CKJIAJa€Th-
ca 3i cranii cuntesy JHK (S-da3za) i cranii kiaiTuHHOrO
noniny (M-daza), 1o mepeMekOBYIOTbCS ABOMA IIPO-
mixkauumu ¢azamu — G1 (Mix dazoro M i dazow S) i
G2 (mix ¢aszoro S i ¢pazoo M) (puc. 1) [37]. KnituHHuit
LIUKJT Y TIePIIY YePTy PEeTYTIOEThCS i€ KOMITJIEKCIB 1M~
kaiH/Cdk, 1110 BUSIBISIIOTh OCHUSLIIAHY aKTUBHICTb, sIKa
KOHTPOJIIOE BaXJIUBI PETYISATOPU KIITMHHOTO IIUKITY, 110
CMIPUSIOTH Tiepexoay Bin onHiel pasu no inmoi. Lukmin D
pasoM 3i cBoimu naptHepamu Cdk — Cdk4/6 mnposiBisie
BUCOKY aKTUBHIicTh Y da3i G1, toxi sk nukiin E 3 Cdk2
aKTUBHMIU 1ia yac mi3Hboi pa3u G1 ta pa3u S. LukiiH A 3
Cdk2 nepeBaxHo akTuBHU# y Bhaszi S i G2, Toai IK UMKITiH
B 3 Cdkl1 perymtoe dazu G2 i M. YnopsiakoBaHa TosiBa
Ta 3HUKHEHHS LIMX PeTYJISITOPHUX OLIKiB HEOOXimHi IJIs
toro, 1mo6 cunte3 JJHK mepenyBaB momily KIiTUHU IS
KOHTPOJIIO TOYHOTO pO3Mipy i HijicHOCTI reHoMa. Takum
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YMHOM, OCLMJISIIiliHA aKTUBHICTb CIIOPiAHEHUX, ajle pi3-
HUX KoMIuIeKCiB nkiiH/Cdk Kepye KIITUHHUM ITUKJIOM,
CMPSIMOBYIOUM HOTO B OJTHOMY HAMpsIMKY 3a JOTMOMOTOI0
MeXaHi3My, 110 BKJTI0YA€ aKTUBAIIi0 Ta IeCTPYKIIil0 OKpe-
MUX MillIeHE#, sIKi peryJIol0Th XapaKTepHi aClIeKTH KOX-
HOI (pa3u KIITUHHOTO LUKy [37].

HaBnmaku, kiaitTuan emOpioHanbHux SC MUIII 1eMOH-
CTPYIOTh KIITUHHUI LUK, Y sikoMy da3za G1 cuIbHO CKO-
poYeHa, 110 J03BOJISIE KITITUHI IIBUIKO ITEPEXOIUTH Bifl ITO-
niny xiaituHu (aza M) no cunredy AHK (daza S) (puc. 1).
Kpim Toro, TuioBa ocHuIsAIIiifHa aKTUBHICTh KOMILJIEKCIB
mukiiH/Cdk, sika crocrepira€rbcsi B LIMKJI COMaTUYHMX
KJIITUH, BiACyTHsI, xoua KiaiTuH MES Bce 11e nmpoxonsars
muka [38]. ITig gac ckopoueHoi ¢a3u G1, 1o crocrepira-
etbest B MESC, nukiin D1 i D3 ekcnpecyeTbcs Ha HU3b-
Kux piBHsX, npu boMmy Cdk6 € repeBakHUM MapTHEPOM.
Hagsnaku, aktuHictb nukainy E/Cdk2 i uuxniny A/Cdk2
€ HACTiTbKM BUCOKOIO TIPOTATOM YChOTO KIITUHHOTO IIW-
kiy ESC, 1110 BoHa BBaXKa€eTbcsl HE3aeXKHOIO Bijl KJIIITUH-
HOTO UK. €AMHUM BUHSITKOM € MITOTUYHUN IMKIIiH B,
itoro akTUBHICTB pa3oM 3 Cdkl1 mocsrae MKy mig yac da3u
G2/M i € HU3BKOIO MPOTATOM iHIIMX (ha3 KIITUHHOTO LI~
xiry mESC [39].

KntouoBum perynsitopom ¢dasu Gl e 6inmok peru-
Hoomactomu (RB) [34], sgkuii KOHTPOJIOE TOYKY 3Bip-
KM (4eK-TOMHT), TUM CaMUM 3ario0iraloud BXOKEHHIO
y dazy S. lleil KOHTPOIb 3MIMCHIOETHCS IUISIXOM 3MiHU
crarycy ¢ochopumoBanHs RB. Konn kjitTiHa BXOOUTH B
G1, RB 3Haxoautbcs B akTuBHOMY (Hehoc(hoprIbOBaHO-
My) CTaHi i OJIOKY€E TPaHCKPUIILIiIO KJIIOUOBUX T'eHiB (a3u
G1/S, raapMyOuM TPOXOIKEHHS Yepe3 TOYKY KOHTPOJIIO.
dochopunoBanHs RB y ¢azi G1 3HuXKye itoro iHridoywouy
aKTHBHICTb, TO3BOJISIIOUYM KJIITUHAM TIOJI0JIATH YeK-TTIOMHT i
yBiliTH y a3y S. RB 3B’s13y€eThcs 3 TpaHCKpUIILIMHUM (haK-
TopoM E2F, KOHTpoOIIOI0UM €KCIpECilo perysTopiB Kili-
TUHHOTO LMKy daszu G1/S, Takux gk HukiIiH E, mukimin A
i Cdk2. CimeiictBo pakTopiB E2F, sike ckitamaeTnest 3 BOCh-
MU YJIEHiB, MOAiJIEHO Ha ABi MigKaTeropii — akTUBAaTOPU
Ta pernpecopu. Ha panHiii dazi G1 aktuBHauii RB (Hedoc-
dopuiiboBaHMIi) yTBOproe KoMmitieke 3 E2F-pernpecopom i
3B’SI3yETHCS 3 IPOMOTOpPAMU TapreTHUX T€HiB, 3a1ydyaloun
ricTOHIeaeTUIIAa3! JJIsT TPUTHIYeHHS iX TpaHCKpuIlii. RB
TakoX Oe3rocepeHbO MPUTHiuye akTUBHiCTh E2F-akTn-
BaTopa IUIIXOM 3B’SI3yBaHHS Ta 3aro0iraHHsT YTBOPEHHIO
aKTHBHOTO KoMIuiekcy [35].

BaxnuBo Big3HauuTH, 1m0 GakTopu ILIIOPUIOTESHT-
HocTi OCT-3/4 iHTerpytoTh CTOBOYPOBIiCTb 3 KJIITUHHUM
LIMKJIOM, TIpuIiiBuaIIyoun octaHHii. OCT-3/4 Binirpa-
IOTh BaXJIMBY POJIb y MATPUMIII pi3HUX (a3 KIITUHHOTO
mukiay B ESC — y koonepauii 3 SOX-2 peryiooTh ak-
tuBHicTh UkIiH D/Cdk yepe3 mikpoPHK-302, 3ab6e3-
neuywouu ckopoyeHHs dasu G1. OCT-3/4 npUrHiuyoTh
aKTHUBHICTb OCHOBHOTO iHTri0iTOpa mukiy p21 Ge3moce-
peIHbO, BIUIMBAaIOYM Ha HOro eKCIpecito, i omocepe-
KOBaHO, iHTiOyrouM akTuBaToOp ekcmpecii p21 — p53.
OCT-3/4 nosutuBHO peryitoe ekcnpecito E2F3a, sxuii
nocuioe ekcrnpecito nukiainy A ta Cdkl. OCT-3/4 Ta-
KOX ITO3UTHUBHO PeTYIIOTh UUKIiH F, Kuii cripuse mi-
rpauii HMKIJIiHy B y 5apo KIiTUHU, TUM CaMUM CTUMYJIIO-
oun G2/M nepexin [35].

Cell cycle inhibitors
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Y mESC RB nepe6yBae y mnocriiiHo rinepdocdopu-
JIbOBaHill (HeakTUBHii) ¢opMi yepe3 BUCOKY aKTMBHICTb
komruiekciB ukiiH/Cdk, siki dochopunoots RB, y mo-
€IHaHHI 3i 3HMXKEHHSIM piBHS (ocdaTtas, TaKuxX SIK Mpo-
teindocdaraza PP-1 [36]. Ockinbku RB HeakTUBHUIA, He
BinOyBaeThcs pernipecii akruBatopa E2F, a penpecopu E2F
He YTBOPIOIOTH CyIlpecuBHOro komiuiekcy 3 RB. Lle npu-
3BOIUTH 10 BUcoKoro piBHs ekcripecii Cyclin E/Cyclin A
i Cdk2, 1o, y cBOIO 4epry, J0AaTKOBO MPUTHIUY€E aKTUB-
Hicte RB. BrpaTta penpecusHoi aktuBHOCTI RB mpu3Bo-
JIUTh 10 iHAKTUBAllil KOHTpOJbHOI Touku G1/S, 1o no3-
BoJisge KiitnHaM mES mBunko Bcrynatu B S-¢a3sy maitke
Bigpasy micis noainy kKiaituHu. Y hPSC akrunicts CDK
€ LUKJiYHOo, i iHribitopu CDK exkcrnpecyioTbes, xoua it
Ha HWXKUYUX PiBHSIX, HiXX y COMAaTUYHUX KiiTuHax. Yepes
11e RB He (ochopuimoeTbess KOHCTUTYTUBHO, 1110 IPU3BO-
IUTH 10 (PYHKIIOHYBaHHS TOYKM pecTpuKIii [33].

[HmMit piBeHb perysiii akTuBHOCTi nUMKIiH/Cdk
3IIMCHIOETHCS 4Yepe3 Hil0 IHTIOITOpIB LMKITiH3aJeXXHUX
kiHa3 (Cdkn). IcHye nBa ocHoBHuX kjacu Cdkn, ponu-
Ha CIP/KIP, sika cknagaetses 3 p21 (CIP1), p27 (KIP1) i
p57 (KIP2), ta INK4/Arf (inrioitopu CDK4), sika ckna-
naetbes 3 plo (INK4A), pl5 (INK4B), pl8 (INK4C) i
pl19 (INK4D/Arf). Ponuna CIP/KIP mae Ginbin mmpoxy
iHTiOyI0Uy aKTUBHICTb i MOXe 3B’513yBaTUCS 1K 3 LIMKJIiHA-
mu, Tak i 3 CDK. BoHu MoXyTh peryatoBaTu aKTUBHICTh
mukiainy D, nukniny E ta umkininy A. 3 iHmoro 60Ky,
ponuHa INK4 cnenudiuno inrioye aktusHicth CDK4
i CDK6, nepelkoKaoun iX 3B’ 3yBaHHIO 3 LIMKJIiHOM
D. BaxnuBo, mo kiituau mES He ekcrnipecyloTh XXOIHO-
ro Cdkn, mo crnpusie BUCOKili akTuBHOCTI 1ukiiH/Cdk
[33]. Cmpasai, kommieke umkiin D3/CDK6 B mESC
€ 3axXWIIeHUM Bif mii pl6, xo4a MexaHi3M I0Ci 4iTKO He
3po3yMinmii. KomGiHOBaHMIA e(peKT BUCOKOI aKTUBHOCTI
koMmrIuiekciB 1ukiiHiB E/A 3 CDK2, HeaktuBHoro RB i
BinmcytHocTi Cdkn BCTaHOBIIOE IIBUAKUNA KIITUHHUMA
ki, Turnouii st mESC [35].

3i craprom mudepenniroBanass mESC koMrmuiekcu mu-
ki1iH/Cdk MoYMHAIOTh TMPOSIBIISITU OCUMJISILIHY TTOBEIiH-
Ky, BMUKA€ETbCsI KOHTposbHA ToukKa RB i excripecist Cdkn
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(puc. 1). Lli 3MiHM B CYKYITHOCTi 3a0€3I1e4yI0Th ITIOCTYIIOBE
30inbiIeHHs TpuBajocTi G1 i BChOTO KJIITMHHOTO ITUKITY.
TMopsinok, y SIKOMY PeryJasTopu KJIiTUHHOTO IUKIY MOYU-
HAIOTh MPOSIBIISITU 3MiHEHY €KCITPecito ITif Yac IbOTro MPo-
1iecy, Aoci He 3’sicoBaHuii. [List 36inbiieHHs TpuBasiocTi Gl
HeoOximHa aktuBallist abo Cdkn, abo RB, ockinbkn oonnsa
1Ii TaJIbMIiBHI pEeryJsiTopu MOCIa0II0I0Th aKTUBHICTh 11-
kiin/Cdk [35, 40, 41]. KopoTka TpuBaJiCTh KJIITUHHOTO
LUKy TUTFOPUTIOTEHTHUX SC TOSICHIOETHCS Pi3KO CKOPO-
yeHoto ¢azoro G1. HakonuueHi gaHi BKa3ylTh Ha Te, 1110
TpuBaiictb G1 Mae BupillajgbHe 3HAYCHHS IS pillleH-
HS KJITMHU TIPO CaMOBIiIHOBJIEHHS abo audepeHIialio
[33, 42]. Hanpuxian, nomoBxeHHs ¢a3u G1 y HepBOBUX
CTOBOYPOBHMX KJIITUHAX HEOOXimHe mjis1 iX nudpepeHiialii B
HelipoHu [43]. Y LITyHOYKOBIli 30Hi KOPY MUILIEH, 1110 PO3-
BUBAETHCS, TPUBATICTH KJIITUHHOTO LIUKJITY 301UTBIIYETHCS 3
8 mo 18 roguH. Take pizke 30iJIbIICHHS JOBXWHU KJIITUH-
HOTO IUKJTY € pe3yJbTaTOM IIBUIKOTO PO3IIUPEHHS (ha3u
G1, saxa monoBxyeTbes 3 3 1o 13 ronuH [44]. JocaimkeHHs
MOKAa3yIOTh, 110 PillIEHHS 11010 AU epeHIIiI0BaHHS KIITUH
iHinitoerbes y dasi G1. loas SC 3anexana Bin Toro, Kojau
OyB OTpMMaHUl cUrHaI AudepeHLiallii MpoTIroM KJIiTUH-
Horo uukiy, a PSC HaitGiibI CIpUiHATINBI 10 CUTHAJTIB
nudepeHiitoBaHHs mim yac G1 [43].

Axmo curHan misg audepeHIiioBaHHS OTPUMaHO Ha
noyatky G1, KiiTuHa Tu(EepeHLIIIOETLCS B HATIPSIMKY Me-
30€HTOJAePMAaJIbHOI JTiHii. OgHAK SKIIO CUTHAI HAAXOAUTh B
kiHui G1, kititTnHa nudepeHIieTbes B 6iK eKToaepMaib-
Hoi niHii [40, 45]. IHIIe mocaiaKeHHS TPOAEMOHCTPYBAJIO,
o mPSC i mumaui NSC 3 nonosxeHoto ¢azoro G1 Oy
OLIBII CXWJIBHI 10 aCUMETPUYHOTO MOIiTy B yMOBax aude-
pPEeHIIiIOBaHHS, TOMi K KJIITUHU 3i cKopoueHoio G1 minm-
Jmch cuMeTpuaHo [43]. Lli 3HaKOBi JOCTiIKEHHST HE TiJlb-
KM T10Ka3aJ1 BaXXKJIUBICTh KIITMHHOIO IIUKJTY B IPUMHSITTI
pillIeHb OO AO0JIi KIIITUHMU, aJie i IPOJeMOHCTPYBaIH, 110
cami o co6i 3miHu TpuBanocti G1 MOXyTh BIUIMBAaTH Ha
nrdepeHIialiio.

MoteHuinHa poAb WNT
Y peryAtoBaHHi asm G1 PSC

Kanoniynuit curHanpHuii 1wisix  WNT/B-kateHiHy
XapaKTepU3YETHCS SIK OCHOBHUI IpaiiBep pOCTY Ta MPOJTi-
depauii kit [46]. TTix yac G1 nepenava curHanis WNT
IHAYKYE Tepexia a0 S-¢as3u MUISIXoM aKTUBHOI TPaHCKPUII-
il c-Myc, cripusio4u MpoXoKEHHIO Yepe3 TOUYKY 3BipKH.
C-Myc nocumioe excrpecito nukiiny D1 i mpurHidye exc-
npecito iHri6iTopiB CDK4 — p21 i p27. Hukinin D1 3B’s13y-
etbes i aktuBye CDK4, axuii pochopuiioe Ta iHaKTUBY€E
RB, cripusitoun poXomKeHHI0 yepe3 YeK-TOMHT. Takum
yuHoM, WNT cnpusie pazoBomy nepexony G1/S. OnHak,
Oepy4H 10 yBaru BiICYTHICTb a00 3HIKEHY €KCIIPECito iH-
ridiropiB CDK B PSC, a TakoX BiIMiHHOCTi B aKTUBHOCTI
CDK, 3maetbcs manoitmoBipHuM, 1110 WNT-omocepenko-
BaHUI KOHTPOJIb KIIiTHHHOTO MKy B PSC Oyne dpyHKIIi0-
HYBaTH TakK, SIK y COMaTUYHMX KJIiTUHaX [34].

Ha BinMiHY Big coMaTUYHUX KJIITUH aKTUBHUI CUTHA-
nminr WNT B mESC, MoxiuBo, mpurHiuye npodidepaiiito
Ta riepexin G1 mo S. Lli pe3ynabratél 3maioThesl CyIepedn-
BUMU, OCKIJIbKY MOMNEPEIHI TOCTiDKEHHST TPOJEMOHCTPY-
Banu, o curHaainr WNT HeoOXigHwWiA 1 MiATpUMKHU ca-

MOBITHOBJIEHHSI Ta IUIIOPUIOTEHTHOCTI. Byjao mokaszaHo,
mo onocepenkoBanuit WNT TpaHckpumnitiiiHuii dhakTtop
TCF1 cnpusie TpaHCKpPUIILii KJIHOYOBUX (haKTOPIB TLIIO-
puntoreHTHOCTI (OCT4, Nanog i SOX2). Kpim Toro, TCF1
inaykyBaB ekcrpecito iHriditopis CDK (INK4) micnst 3a-
crocyBaHHs iHrioiTopa GSK3 [47]. binku INK4 cnenu-
(iuno inrioytors CDK da3u G1, Bkmouatoun CDK4. Li
JlaHi CBimyaTh MPO Te, 1110 aKTUBHA Nepeaavya curHajiB Wnt
iHrioye ¢azosuii nepexin G1 B S B mESC, Ha BigmiHy Bing
coMaTUYHUX KJIiTUH. [ificHO, akTHBOBaHa Iepeaaya CUr-
HaixiB Wnt 30ibIIyBaia 9acTKy KITHH y ¢as3i G1 i 3MeH-
1IyBajia KiJIbKiCTbh KJIITUH S-(haszu. OnHakK 11e He CIpUsIo
nudepeHIialii Y1 3MeHIIIEHHIO eKCIIpecii MapKepiB ILII0-
pUITOTeHTHOCTI [34].

[lepenporpaMmyBaHHsS COMAaTUYHUX KIITUH A0 CTaHY
TUTIOPUTIOTEHTHOCTI HAcIpaBli € CKJIaIHUM TIPOLIECOM,
i LIell mpoliec He 3aJeXUTh Bil EAMHOTO MOJIEKYJISIPHOTO
uisixy. OctaHHi pe3ybTaT OJHO3HAYHO CBiYaTh TIPO Te,
110 MOJIEKYJISIPHI IIUISIXY JIJISI TOCATHEHHSI TUTFOPUITOTEHT-
HOCTi MOXYTb OyTM pi3HOMaHITHMMM, 3aJIeXKHO BiI errire-
HETUYHOTO CTaHy KJIITMH-IOHOPIB Ta €K30reHHUX (haKTo-
piB TpaHcKpumiii [48].

Tomy Momysilist emireHoMiB HIJISIXOM XiMiYHOTO BTpY-
YaHHS Ta 3alpoBaKEHHsS Pi3HUX KOMOiHaliil dhakTopiB
TPAHCKPUIILIii y pi3HUX TUIAX KJIITUH-IOHOPIB, a TAKOX Y
Pi3HUX BUIiB MOXKe I11€ OiIbIlIe TTOKPAILIMTHY HaIlle PO3yMiH-
HSI ME€XaHi3MiB IlepernporpaMmyBaHH:I.

Pi3Hi ckpuHiHTY 111010 30iJbIIIEHHS Ta BTpaTh (hyHK-
it (gain- and loss-of-function screenings) mpusBenu 10
BIIKPUTTS crieluiYHUX TeHIB Ta MOJIEKYJISIPHUX I1ILISIXIB,
SIKi TaIbMYIOTh 200 MOCWIIOKOTH MPOLEC Mepernporpamy-
BaHHs [49, 50]. Hampuknan, cneuuciyHi enireHeTUYHi
Moaugikaii, Bkitoyaroun metwnoBadHsa JJHK, H3K9 ta
H3K79 Ta/a6o aKkTUBHICTh BiIMOBiAHUX (DepMEHTIB (Ha-
npuxkian, DNMT, HDAC, LSDI1 ta DOTI1L), MoXyTb Bu-
cTynatu 6ap’epaMu y mpolleci nepernporpamyBaHHs. Tomy
TIPUMYCOBE YCYHEHHS IIMX EIreHeTHIHNX Oap’€piB IS~
XOM TE€HETMYHOI iHaKTMBalii ab0 HUISIXOM TraJbMyBaHHS
XiMIYHUMM CITOJYKaMU MOXE€ MOCWIUTU a00 TOKPAIIUTH
npouec nepernporpamyBanus [49, 50]. HaBmaku, mpumy-
COBa €KCIIPECisi MOMYJISITOPiB XpOMaTUHY, TaKuX sIK Dppa2
(Developmental Pluripotency Associated 2) ta Dppa4,
MOXe CKMUHYTHU €MireHOM COMaTUYHUX KJIITUH 10 TUTIOPU-
IMOTeHTHOI KOHQirypailii, ska IOCIIIOE e(PEKTUBHICTD i
KiHETUKY mnepenporpamyBaHHs. Kpim Toro, iHuli ¢akro-
pu Tpanckpunii, Bkmovyaoun ESRRB, GLIS1, NR5A2,
PRDM14, RARG, SALL4, TBX3, FOXA2, FOXF1,
FOXHI1, LHX1 (LIM homeobox 1), MOXYTb CYTTEBO MO-
CWJIATU TIEperporpaMyBaHHsI TIpU HaJeKCIpecii pa3oM 3
OCT4, SOX2, KFL4 ta c-Myc [49—52].

Xoua iPSC MoxXyTh OyTM 3acCTOCOBHI IJISI pereHe-
paTMBHOI MEIMIIMHU, MOJIEJIOBAHHS 3aXBOPIOBaHb Ta
CKPUMHIHTY JIiKiB, IesIKi Ipo0jeMu, OB’ s13aHi 3 BUKOPUC-
taHHsM iPSC, taki sk HU3bKa e(eKTUBHICTb TEperpo-
rpamMyBaHHS Ta pU3UK KaHLIEpOTeHe3y, BCe 11ie He PO3B’s-
3aHi. KpiM TOrOo, TOHKI MOJIEKYJSIpHI MeXaHi3Mu, SKi
OepyThb yyacTh y iepenporpaMyBaHHi COMAaTUYHUX KIIITUH
IIO CTaHY ITIOPUIIOTEHTHOCTI, 111e He 3’sicoBaHi. [lopiBHSI-
HO 3i CBOIMM COMaTUYHUMM aHaJIOTaMU TUIFOPUITOTEHTHI
CTOBOYpPOBI KJIITMHU, BKJIIOYa0UM eMOpioHalIbHi CTOBOY-
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poBi kiituHU Ta iPSC, 1eMOHCTPYIOTh BUCOKY IIBUIKICTD
IJIiKOIi3y, MOAIOHY M0 aepOOHOTO TJIKOJI3y B PAaKOBUX
KJIiTMHAaX, — sIBUILE, BinoMe sIK edekT BapOypra, sike €
BaXJIMBUM TSI TATPUMKHU BJIACTUBOCTEM CTOBOYPOBMX
KkaiTuH (puc. 2). Le#l yHikanbHUI MIiKOAITUYHUI MeTa-
601i3M B iPSC moxke 3a0e3meuynTy €eHeprilo Ta CTUMYJIIO-
BaTU NeHTOo30(ochaTHUI LIJISIX, TKUI € HEOOXiTHUM ISt
mBUAKOI mpoidepanii kmituH. Ilim yac mepernporpa-
MYBaHHSI COMAaTWUYHi KJITUHU 3a3HAIOTh METabOJiYHOTO
3CyBY Bin okucHoro (ocdopumoBanHsa (OD) go riiko-
J1i3y, BUKJIMKAHOTO TUMYACOBOIO HagakTuBHicTI0O OD, 1110
MPU3BOAUTH IO iHiLliallii Ta MporpecyBaHHs Iepernporpa-
myBaHHS 1o iPSC. MeraboiuHi mpoMixXKHI IPOAYKTH Ta
MITOXOHAPiT TaKOX OEpyTh yyacTh B €Mir¢HeTUYHI MO-
nugikanii, HeOOXiaHiM IS Tpoliecy IepenporpaMyBaHHs
iPSC. Cepen KI1040BUX PETYJISITOPHUX MOJIEKYJI, sIKi Oe-
PYTh y4acTb y MeTabOJiuHUX 3pYIIEHHSX, (PaKkTop, iHIY-
koBaHuit rinmokciero (HIF1), KoHTpoII0€ TpaHCKPUIIIIiIO
0araTbOX TapreTHUX T'€HiB, iHillil0e METa0OJiYHi 3MiHM Ha
paHHii cTamii i MiATPUMYE TIIKOJITUIYHUN MeTa00IIi3M Y
mi3Hil ¢asi mepernporpamyBaHHsa [53].

POAb iOHiB KOABLIO Y @YHKLiOHYBOHHI
CTOBOYPOBUX KAITUH

HenaBHi nociimkeHHsT TTOKa3aiu, 110 MO3aKIITUHHUAN
KanbLiii (Ca’") crpuse mpodicdepanii SC, a oTke, MOXe
OpaTd y4yacThb Yy TpaHCIUIaHTalliliHili Teparii. CUrHaIiHT
Ca?" € BUCOKOQJIaNTUBHUM BHYTPITHbOKTITUHHUM CHT-
HaJoM, 110 BKJIIOYA€E KiJlbKa KOMIIOHEHTIB, TaKUX SIK pe-
LIENTOPY KJTUHHOI T1oBepxHi, Ca’'-kaHajau/Hacocu/
oominnuku, Ca’'-Oydepu ta Ca’‘-ceHcopu, sIKi pa3om
HEeOOXimTHi MU HaJeXKHOTo (DYHKIIIOHYBaHHSI CTOBOYPOBUX
KJIITUH i TAKUM YMHOM MOJIYJIIOIOThH iXHIO MpoJtipepatuBHY
Ta pereHepaTuBHY 30aTHICTD [54].

Kanbiiesi kananu i curHaminr Ca** y cToBOYpOBUX
KJIITUHAX TOB’S13aHi 3 KiJIbKOMa KOMIIOHEHTaMU. Y THUIIO-
BOMY TIporieci repenadi curHanis Ca?* 3MiHM y BHYTpilI-
HbOKMITUHHUX aero Ca?" iHiliooTh AeKinbKa MPOTUIi-
IOUMX TIPOLIECiB, SIKi MOXYTb OYTM «yBIMKHEHUMM» abO0
«BUMKHEHUMM», 3aJIeXKHO Bijl TOTO, 3pOCTa€ UM 3MEHIIIY-
€ThCSI BHYTPIIIHBOKJIITMHHA KoHIeHTpauig Ca?". V¥V ¢i-
3i0JIOTiYHOMY CTaHi ab0 B CTaHi CITOKOK KOHIIEHTpallist
Ca?" B 1uTo30Ji miaTpuMy€eThcd B AiamasoHi Bim 100 go
300 HMOJIB/1, 1110 CTIPUSIE «<BUMKHEHHIO» TpotieciB. OmHaK
MpU CTUMYJIALIT KIITMHU PiI3HUMU (akTopaMu, TAKUMU
SIK TOpPMOHAaJIbHI Ta MeXaHiuHi cvn, KoHueHTpaunisa Ca?* y
HUTOTUIa3Mi 30iTbIIyeThCS 10 S50—100 MKMOJIB/JT, 1110 CBifI-
YUTh MPO «YBIMKHEHHsI» MpoleciB. 3B’s13yBaHHs aroHicTa
aKTHBYE PELIENITOp Ha KIITUHHIN MeMOpaHi, SKuit TeHepye
HU3XiIHi CUTHAJIM, aKTUBYIOUM KacKaJ TPaHCIYKIIii CUrHa-
niB ¢ocdoninazu C (PLC)/IP3, saxuit mouymHa€eThCs 3 Biji-
KPUTTSl BHYTPIITHBOKJIITUHHUX PELENTOPiB, PELENTOPiB
IP3 (IP3R) mna tpancriopty Ca?* B iuroriasmy. Ca’*, BHy-
TPIITHBOKJIITUHHUI PiBEHb SIKOTO 3pOCTA€E, 3B’SIBYETHCS 3
PiI3HUMU LUTOIJIA3MaTUYHUMU OiTKaMU, TAKUMU SIK KaJlb-
monyiniH, npoteinkiHaza C (PKC), 4,5-6icdocdar (PIP2),
KaJIbIIMHEBPUH Ta iHI, 110 OepyTh y4acTh Y CUTHAJIBHUX
muraxax Ca?*'. KUliTHHM BUKOPHCTOBYIOTH JBa BaXKJIMBHX
mxepena Ca?" s TeHepallii BHyTPIllIHbOKTITUHHUX CUT-
HaniB. [lepmmii — 1e BHYTpillIHili pe3epByap, 3 SIKOrO BU-

oCT4
ROX2 ROS — NRF2
e ‘
PGC-1 , }
ERRs ~ AKT TRAIL

OXPH@S burst \ /
Metabolic g
flux rate Glycolysis

| Reprogramming to pluripotency >

Mitochondrial
morphology

Elongated Spherical
cristae-rich cristae-poor
Mfn1/2 > brp1 Mfn1/2 < Drpl

PucyHok 2. Meta6oniynmii 3cyB i noB’si3aHi 3 HUM
thakTopu nig 4ac nepenporpamyBaHHsI [O IMJIIOPUIO-
TeHTHocTi. DRP1 — pauHamiH-cniopigHeHu 6inok 1;
ERR — sipepHi peyentopu, nos’si3aHi 3 ecTporeHamu;
HIF — cpakTop, iHgykoBaHui rinokciero; Mfn — mi-
TogpysuH; NRF2 — nuclear factor erythroid 2-rela-
ted factor 2; OXPHOS — okucHe ¢hocchopusitoBaHHsI;
PGC-1 — peroxisome proliferator-activated receptor
gamma coactivator-1; ROS — akTusHi ¢hopmMu KUCHIO;
TRAIL — TNF-related apoptosis-inducing ligand (3a
Ishida et al., 2020)

BibHsAEThC Ca?t, a Ipyruii — 30BHIIIHI JXepeia, Y TOMY
YKUCIIi HAAXOMKEHHS Mo3aKkiitnHHoro Ca’" B KJIITUHU de-
pe3 pi3Hi KaHau TuIa3MaTUYHOI MeMOpaHu [55, 56].

V cTOBOYpPOBUX KIIITUHAX MO3aAKIITUHHE HAOXOMKEHHS
Ca’" B LIMTOIUIa3My OITOCEPEIKOBYEThCSI T'OJOBHUM UK-
HOM JHerno-kepoBanumu Ca’*-kaHamamu (store-operated
Ca?" channels — SOCC), a He TOTeHIIiaJl-KEPOBaHUMU
Ca’"-kananamu (voltage-gated Ca?" channels — VGCC)
ab6o Na'/Ca’'-oominHnkamu. KpiM TOro, BUBLIBHEHHS
Ca?" 3 ER (eHmoruta3MaTUYHUI PETUKYJIYM) OMOCEPEIKO-
Byerbes IP3R, a He RyR, i y 3BoporHOMY HampsMky Ca?*
repeMilly€eThes 3a gonomoroio capko-ER Ca?" ATP-asu,
sIKa Y TUTIOPUITOTEHTHUX CTOBOYPOBUX KJIITUHAX MUIII 3HA-
xonuthess Ha memOpaHax ER [57]. ¥V SC monunun BUKUL
Ca?" takox omocepenkoByeTbess IP3R, a HagXxomKeHHS
Ca’" yepe3 IIa3MaTUYHY MEMOpaHy B OCHOBHOMY OITOCE-
penkoByeTbesi SOCC. TlokazaHo, mo He VGCC, a came
nerno-keposanuii Tpancmopt Ca?* (store-operated calcium
entry — SOCE) € npoBinHUM peryJsiTopoM Mpoideparii
CTOBOYpOBUX KIiTMH. OaHAK MOJIEKYJsSpHA iA€HTUYHICTh
kaHay SOCE pnoci He 3’sacoBaHa. KiitmHM, akTHBOBa-
Hi MEBHUMU CTHUMYJIaMM, BUKOPUCTOBYIOTb Pi3Hi KaHaIu
Ca?*, taki sk VGCC, SOCE uepe3 TRPC (transient receptor
potential channel)/Orai, i myprHepriuyHi peuenTopu, sKi
HeoOxigHi st audysii Ca?*. € maHi mo10 BaXanBOI poJIi
VGCC y po3BUTKY TKaHWH, HATIPUKJIAl y PO3BUTKY Xpsillia,
a iHakTuBalisg ado inrioyBanHs VGCC y cToBOypOBUX KJTi-
TUHAX MPU3BOIWIIN 10 TIOPYIIEHHS XOHIporeHesy. OTxe,
VGCC MOXyTb BiflirpaBaTu BUpIillIaJbHY pOJib Y Iu(epeH-
miamii. Kpim Toro, wienn Hagponuau kKaHaiaiB TRP 6epyTb
yuyacThb y XOHAporeHHi nudepeHianii MSC nuisixom ak-
tuBauii uuisixy SOX9 [54, 55].
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SC excnpecyots VGCC L-tuiy, a 3HUXKEHHS €KCIIpe-
cii Cavl.l mpurHiuye iMmyHHy peakitito [58]. biokyBaHHsI
VGCC purigpomipuaHaMy MpPUTHIYYe mpoJidepaltito
iMmyHHMX KJ1iTiH, Tomy DHP, 1K i mukimocnopuH, yacto Bu-
KOPUCTOBYIOTbCS TIpU TpaHcIuiaHTauii. [lokazaHo Takox,
mo VGCC L-tumny me3zenximanbHux SC, 110 MOXOOITH 3i
IIKipu, 0epyTh y4acThb B aBTOKPUHHIl, OMTOCEepeaKOBaHIi
IL-6, mirpauii kiituH. € naxi, o 15 % HenudepeHiiiio-
BaHUX CTOBOYPOBUMX KJITHMH KicTKoBoro mMo3ky (BMSC)
JIIOAMHU ekcnpecytoTh (yHkuioHanbHi VGCC  L-Tumy.
Binpmre Toro, 6mokaga L-tumy VGCC HidgeaumiHOM mpu-
rHiuye mipostidepanito BMSC 11ypiB HIIISIXOM 3HUKEHHS
eKkcrpecii KicTKoBoro mopdoreHeTnyHoro Oinka (bone
morphogenetic protein — BMP) 2, sxuii € BaxXJIMBUM iH-
IYKTOpOoM nuepeHiloBaHHs ocTeobsacTiB. KpiMm Toro,
Ca?" takoxX Bifirpa€e BaxJIMBY pojib Y (popMyBaHHi OCTEO-
knactiB. OcteoknacTy, 1o reHepytotbess HSC, matoThb piz-
Hi Turn Ca?*-kaHaiis i perenrTopis [59].

[TokaszaHo, 1o mo6Gimizaniss Ca>* Bimirpae BUpilIaab-
HY pOJIb Y CAaMOBITHOBJIEHHI Ta mpoidepallii cToBOypo-
BUX KJITMH IUISIXOM aKTUBallil abo iHTriOyBaHHSI pi3HMX
Ca?"-xananiB. ITonepeaHi AOCTIIKEHHS KIITUHHOTO I1-
KJTy KJIITUH-TIOTIepeHUKIB i HenudepeHIinoBaHUX KJIITUH
MoKasaju, 1o TMMYacoBi ocumisuii Ca?t, migTpuMyBaHi
KaJIBIiEBUMU IEI0, 30iIBIIYIOTh PiBHI PEryIsiTOPiB KTi-
TUHHOTO LIMKIY, TaKUX SIK TUKJIiHK A i E, i MatoTh Bupi-
manbHe 3HaueHHs min yac G1/S nepexony. Kananu IP3R
i L-Tuny y nudepeH1iiioBaHUX KJIITUHAX i piaHOJWH-YyT-
JIMBi IO B HEUPOHHUX KJIiTUHAX-TONePeTHUKAX MiATPr-
MYIOTh 3MiHU KoHIeHTpaltii Ca?*. lle ¢cBiqunTh mpo Te, 1o
ocumisiii Ca** 6epyTh y4acTh y MpPOrpecyBaHHI KIIITHH-
HOro LMKy Ta npoJjigepamnii. KpiMm Toro, mpomidepartis
mESC cTuMymMIO€ETbCST ermigepMalbHUM (aKTOPOM POCTY
yepe3 dochopunoBaHHsI KOHHeKcHHY 43 (Oepe ydacTb
y HagxomkeHHi Ca?" i tpancnokauii PKC) i akrTusaiiiio
LUISIXiB HU3XigHUX p44/42 i p38 MiTOreH-akKTHBOBAaHMX
nporeinkina3d (MAPK). KpiM Toro, peuentopu ramma-a-
MiHOMACJISTHOT KUCJIOTU A MOXKYTh MOJIYJTIOBATH TpoJtide-
pauito mESC, perymiooun BHYTPIIIHBOKIITHHHUNA Ca’’.
ExcnaHcisi ESC TakoX peryJitoeTbcsi TaAKUMU JliraHIaMH,
gk ATP i nizodocharunHa KucaoTa, siKi aKTUBYIOTb IILISIX
PLC/PKC/IP3, iniuitotoun BuBinbHeHHs Ca?*™ [54, 57].

TMonepenni gocnimkeHHs nokaszanu, 1o SOCC Bax-
quBi g HagxomkeHHs Ca?* 8 mESC. Biaokatopu SOCC
rajabMyloTh npodidepanito mESC, 110 cBiluuTh Mpo Bax-
muBictb SOCE mnsa mpomigepanii ESC. AnanoriyHo 3a-
crocyBaHHs iHTiOiTOpiB SOCE 3MmeHIye ekcrancito HSC
KiCTKOBOTO MO3KY MUIIIeii, KICTKOBOTO MO3KY JIIOAUHU Ta
MOHOHYKJIEApHMX KJIITUH MyMOBUHHOI KpoBi [60]. Binbiie
TOro, iHriOITOPU 3HMKXYIOTh €KCIIPECilo MapKepiB IUIIOPU-
noteHTHocTi (SOX2, KLF4 i Nanog). lle cBiguuTh, 110
SOCE nop’s3anuii i3 3natHicTio mESC 1o caMoBigHOB-
nenns. [TokazaHo Takox, 1o mosakmitnaauii Ca?t cripusie
npouidepatrii Ta mirpauii MSC [61].

Yuactb Ca?y audepeHuiauii SC
CTOBOYpOBi KIIITUHU MOXYTh TeHEpyBaTU OyIb-sIKi
TKaHWHHI KJIITUHU LUISIXOM MOMYJIIOBAHHS MPOLEeCy Iu-
depenuiroBanHs. [TonmepeaHi JocaimKeHHST TTOKa3aau, 110
Ca?" Ge3mnocepeIHbO CTUMYJIIOE KaTaliTUYHY aKTUBHICTH

IpoTeiH-apriHiH-MeTuwITpaHcdepasu-1 i mocuioe Me-
TWIIOBAHHS, SIKEe CIpUsIE NUMEPEeHIIIOBAHHIO epPUTPOIIiB
[62]. Ca*" mpoBOKy€E CUTHAIBHUI KacKal y Me3eHXiMallb-
HMX CTPOMAJTbHUX KJIITUHAX KiCTKOBOTO MO3KY JIIOAWHU Ta
cripusie octeoreHHiit nudepenuianii MSC. Kpim toro, ¢i-
3UYHI CTUMYJIM aKTUBYIOTh KaHanu Ca’*, 110 Mpu3BOIUTE
IIO TIBUILEHHS MOro BHYTPIITHHOKIITUHHOI KOHIICHTpAa-
11i1 i gani no xonaporeHHoro audepeHuiroBanHs MSC [55].
KaieBi kananu, aktuBoBaHi Ca’t, TakoX BiIirpaloTh Baxk-
JIUBY poJjib y audepeniianii MSC [63]. Ananoriuno Na'/
Ca?"-oominank B mESCS Mae BupiliasbHe 3HAYE€HHS TTiJT
yac nudepenuiroBanHs ESC y kapaiomionuru. L-VGCC
OepyTh y4acTh y MiATPUMII BHYTPIITHbOKJIIITUHHOIO TOMe-
ocrazy Ca’" B mudepeHuitoBanux kiaituHax. Ca?>" Takox
Biirpae 3HayHy poJib y Mpolieci nudepeHililoBaHHs Hell-
poHiB [54].

Lli mochimkeHHsT cBimyaTh IIPO BUpPIIIAJIbHY POJb
Ca**-curnaninry i Ca’'-kaHayiiB y KIITHHHIN ITudepeH-
Liarii.

AAresis, Mirpauis T0 XOMiHr

Hurozonbpuuit Ca’*, 9K BTOPUHHUIT MECEHIXED, pe-
IYJII0€ Pi3HI KIITUHHI (QyHKIIii, BKIOYalOUM Mirpaiito
KiIitiH. TemnopaabHUii uTo30IbHUN Ca?" omocepenko-
BYETBCSI TAKUMHU pelienITOpaMu, SIK MoB’s13aHi 3 G-0ia1koM
peuenrtopu P2Y i P2X, nmoB’s13aHi 3 JliraHa-KepoBaHUMU
ioHHMMHU KaHanamu. Penentopu P2X omocepenkoByIOTh
Mo3aKJIiTUHHE HaaxomkeHHs Ca’*, Tomi K pelenTopu
P2Y iHiui100Th BUBIIbHEHHSI BHYTPIILIHHOKJIITUHHOIO
Ca?" 3 ER i sumxyors piBenp Ca>" B ER, 1m0 aktusye
SOCE. 1li peuentopu BUKOHYIOTb BaXJMBY pOJib Y MPO-
1eci mirpaiii yepe3 ATP-3anexny perynsiiio [64]. MSC
3HAXOIIThCS B CIIOMYYHil TKAaHUHI, SKa OTOYY€E iHIIII TKa-
HuHU Ta opraHu. Ilim yac TpaBMu Ta moimkomkeHHsT SC
MiTPYIOTh /10 MOIIKO/KEHUX TKAHUH, TU(DEPEHIII0I0ThCS
B HEOOXiIHi TUIIM KJIiTHH i BilirpatoTh BUpIlIaJIbHY POJIb
Y BiIHOBJIEHHi, MOp(OreHe3i Ta ToMeocTa3i HOpMaJbHOL
TKaHUHU. [Ipoliec XOMiHTy pO3MOYMHAETHCS 13 B3aEMOIT
Mixk SC Ta eHIOTeJIiEM CYIUH y TKAaHUHAX-MileHsax. Mi-
rpauis aare3auBHuX SC, cKIagHUI i BUCOKOKOOPIMHOBA-
HUI1 TIpoliec, Ma€ IeKijbKa eTaiiB (IoJisipu3allisi, BUIIM-
HaHHS, (DOPMYBaHHS aare3ii Ta BTATYBAHHS) i KEPYETHCS
pi3HUMM OiKaMu, TAKMMU SIK iHTeTpUH, TEH3UH, MaKCU-
JIiH, aKTUH Ta Mio3uH. Lli O1JIK1 KOHTPOJIIOIOTHCS KiJTbKO-
Ma CUTHaJbHUMU MoJieKyJaMu, Takumu sik Rho GTPa3za,
Rho-kinaza, kiHaza ¢oxkanabHoi anresii (FAK), c-Jun
N-tepminanbHa KiHaza (JNK), PKC ta ERK [64]. Takox
MMOKa3aHO, 110 BIUIMB €JeKTPOMArHiTHUX IIOJiB 30i1b-
1Iy€e piBeHb BHYTPITHbOKIITHHHOTO Ca*, aKuil, y CBOIO
yepry, iHillil0€ CUTHAIIHT, MOB’SI3aHUI 3 MirpauiiHUMKU
npouiecamu (FAK/Rho GTPaza). IMocunennst mirpanii
MSC 10 momKoIKEeHNX TKAHUH a00 MPU 3aXBOPIOBAHHSIX
MOXe OyTH HOBUM CIIOCOOOM MiABUILIEHHS €(PEKTUBHOCTI
3acrocyBanHs SC y kiiHimi [54].

CrapiHHa SC

Byno nmokasano, 110 miarpumka piBHs Ca?" B LIMTO30-
JIi Oyna BaXKJIMBOIO IJII MOMYJISIii (PYHKIIi CTOBOYpOBHUX
KkiaiTiH y crapitouux SC. 36iblIeHHS MO3aKJIITUHHHOI KOH-
nenrtpauii Ca?* ingykye 3MiHI y MOp¢oJToTii CTOBOYPOBUX
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KJIiTUH, $IKi HaOyBaloTh (opMy BepeTeHa, Ta MiATPUMYE
eKCITpeciio TIOBEPXHEBUX MapKepiB CTOBOYPOBUX KJIITUH Y
crapux SC, OTpMMaHUX 3 KiCTKOBOIO MO3KY. AHAJOTiYHO
BrckuBaHHI SC i mpomidepaiis ctapux MSC 3anexann
Bim piBHst Ca?' B muto3oimi. Hagxomkennst Ca?" mocuiio-
BaJIO MPOrpeCcyBaHHs KIITUHHOTO LUKITY, a moTeHmiaa SC
3pOCTaB y KJIITUHAX, iIHKyOOBaHUX 3 OiIbIII BUCOKHUM BMiC-
TOM 30BHiIIHboro Ca?*. Binbilie TOro, 6JJOKyBaHHS HaIX0-
mxkeHHs1 Ca?t 3a momomoroto iHriditopa TRPC (transient
receptor potential canonical channels) — SKF 96365 3Hu-
KyBajio BrzkuBaHHs SC Ta iX mpoutidepallito, ajie JogaBaH-
Hs iHrioitopa IP3R — 2-APB (2-Aminoethoxydiphenyl
borate) icTOTHO He BILUIMBAJIO Ha Mpoidepallilo KIiTHH, a
JIVIIIIE MOYJIFOBAJIO IXHIO XKUTTE3OaTHICTh. OLliHKa KaHAIiB
Bxomy Ca?* mokasana, mo TRPCI1/ORAII/ORAI3 Ta ix
perynstop STIM1 (Stromal interaction molecule 1) MmaroTh
BaXKJIMBE 3HAUCHHS IS Tpostidepallii Ta XUTTE3AATHOCTI
SC, ockinbku mMoBuaHHs1 reHiB ORAII/ORAI3/TRPCI1/
STIM1 3HauHO NpPUTHIYYE BUXMBAHICTb CTOBOYPOBUX
kiitudH. MSC, BunineHi Big crapux Muileii, iHKyOoBaHi 3
BuiMu piBHssMu Ca?*, 3MOTJIM BiTHOBUTU CIIPUYUHEHY
BikoM BTpaty yHKIlii. PazoM 11i pe3yabratu cBimyaTh mpo
Te, 1o HaaxomkeHHs Ca?" Mae BaKJIMBe 3HAYEHHS JJIST 3a-
nobGiranHs BTpaTi ¢yHKLii ctapux SC, a nogaBanus Ca**
He TIIBKM BiTHOBIIIOE iX IpostidpepaTUBHMIL TOTEHIIIAN, ajie
1 M03BOJIsSIE IM PO3BUBATHCS B MOJIOJI JIiHIi CTOBOYPOBUX
KJIITHH, SIKi MOXXYTh MaTH BaXKJINBEe 3HAUEHHS [T pereHe-
paTUBHOI MEAULIMHU [65, 66].

BucHoBkMU

HudepeHitiaiisi ctoBoypoBux KiiTuH (SC) motpebye
HU3KM TiepeOyI0B XpOMaTUHY JUISl BCTAHOBJIEHHS KJTi-
TUHHOI ineHTHYHOCTI. [locTTpaHcnsuiitHi Moaudikartii
TICTOHIB PEryJol0Th AMHAMIKY T€TepOXpOMAaTUHY, CIIPUSI-
IOTh PeTyJIslii CTaHy XpOMaTHUHY Ta TPAaHCKPUIILiAHI aK-
TUBHOCTI i BilirpaloTh BaXJIMBY POJIb Y J03piBaHHI KJIIiTUH
OCTPIBIIIB HiAIIUTYHKOBOI 31031, BCTAHOBJICHHI CXeMU Ce-
Kpellii, SKa CTUMYJTIOE PEryJILito CEKPeLlil iIHCYTiHY.

IImopuniorenTHi SC  XxapakTepu3yIOThCSI BHCOKOIO
LIBUAKICTIO MpoJidepaliii, 3yMOBIEHO MOAUDIKOBAaHUM
KJIITUHHUM LMKJIOM, SIKMI J03BOJISIE KJIITUHAM IIBUIKO
nepexoauTu Bia cuHTesy JAHK 1o moxpiny kiitnHu.

IlopiBHSAHO 3i CBOIMM COMAaTUYHUMM aHaJOraMu TUTIO-
purioreHTHI SC 1eMOHCTPYIOTh BUCOKY IIBUIKICTh TJIIKO-
JIi3y, MOoAiOHY 10 aepOOHOTO ITiKOJIi3y B pAKOBUX KJIITMHAX,
1110 € BaXKJIMBUM JIJISI MiATPpUMKHU BiacTuBocTeit SC.

Y cTOBOYpPOBUX KJTITUHAX TTO3aKJTITUHHE HAIXOJKEHHS
Ca’" B LMTOIIa3My OIOCEPEIKOBYEThCSI TOJIOBHUM YUNHOM
nero-kepopanumu Ca?*-kanamamu. IloxkasaHo, 110 MO-
3aKJITMHHMI KaJbliit cripusie npouideparii SC, a oTxe,
MOXe OpaTy y4acTh B TpaHCIUIAHTALIMHIN Teparrii.

Konduikr inTepeciB. ABTOpM 3asIBISIIOTH MPO BiICyT-
HicTb KOHMUIIKTY iHTepeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBII JaHOI CTATTi.

BHecok aBTopiB y podoty Haj crarrelo. Tponvko M. /. —
inest poOOTU i KOHCYJIbTaLlisl MiJl Yyac pefaryBaHHS CTat-
1i; I[lywkapvos B.M., Koszyn O.l., Cokonosa JI.K., [lyu-
Kapvoé B.B. — aHani3 JniTepaTypHUX JKepes, HalmrCaHHs
TEKCTY, TiITOTOBKA 10 APYKY.

®inancysannsg. CTarTs IMiArOoTOBJIEHA B paMKax Oo-
mxeTHoro inancyBanHss HAMH VYkpainu 3a miiaHom Ha-
YKOBO-JI0CiIHUX poOiT 1Y «IHCTUTYT eHIOKPUHOJIOTIT Ta
ooMminy peuoBuH iM. B.I1. Komicapenka HAMH VYxpainn».
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Epigenetics, cell cycle and stem cell metabolism.
Formation of insulin-producing cells

Abstract. Stem cell (SC) differentiation requires a series of
chromatin rearrangements to establish cell identity. Posttrans-
lational modifications of histones usually regulate the dynamics
of heterochromatin. Histones are subjected to various modifi-
cations, such as acetylation, methylation, phosphorylation and
ubiquinination, and thus contribute to regulation of chromatin
status and transcriptional activity. The chemically stable pattern
of methylated histones promotes cellular memory relative to ex-
ternal stimuli, maintaining transcription levels of adaptive genes
even after elimination of environmental signals. Chromatin mo-
difications play an important role in the maturation of pancreatic
islet cells, the establishment of a secretion pattern that stimulates
the regulation of insulin secretion. MicroRNAs, a class of endo-
genous small noncoding RNAs in eukaryotes, are important regu-
lators of gene expression at the level of posttranscriptional mecha-
nisms. MicroRNAs regulate insulin secretion, pancreatic deve-
lopment, and B-cell differentiation. Pluripotent SCs are charac-

terized by a high rate of proliferation, the ability to self-repair and
the potential for differentiation in different cell types. This rapid
proliferation is due to a modified cell cycle that allows cells to
rapidly transition from DNA synthesis to cell division by reducing
the time of gap (G1 and G2) phases. The canonical WNT/B-ca-
tenin signaling pathway is characterized as a major driver of cell
growth and proliferation. At G1, WNT signaling induces a tran-
sition to the S-phase. Compared to their somatic counterparts,
pluripotent SCs exhibit a high rate of glycolysis similar to aerobic
glycolysis in cancer cells, a phenomenon known as the Warburg
effect, which is important for maintaining SC properties. In stem
cells, the extracellular influx of Ca?* into the cytoplasm is medi-
ated mainly by depot-controlled Ca?>* channels. Extracellular cal-
cium has been shown to promote SC proliferation and thus may
be involved in transplant therapy.

Keywords: stem cells; epigenetic modifications; cell cycle; me-
tabolism; calcium ions; insulin-producing cells
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Pe3tome. B ormsgi HaBeaHi gaHi npo natoreHe3 [iabetMyHoro MakynspHoro Habpsky (OMH). BkasaHo Ha 3Ha-
YyLjicTb CcyaMHHOro eHpgortesnianbHoro gaktopa pocty (VEGF), iHTepnelikiHy-6, chakTopa HEKpo3y MyximHU A
(TNF-a), MOHOLMTaPHOIro XxemoaTpakTaHTHOro 6inka 1, P-cenekTunHy, MoneKkynn agresii cyamHHoOro eHgoTenito
1-ro Tuny y po3BUTKY MIKPOCYAMHHWUX YCKNagHeHb Lykposoro giabety (L[). Ocobnmsa ysara npuginsietscs posni
SICAM-1 (Inter-Cellular Adhesion Molecule 1) B agresii nevikoynTis JO BacKynsipHOro eHAoTenito (nevikocrasi) Ta
CrpUsIHHI eHfgoTeNIarIbHOMY anonTo3y. ICHYyIOTb Tpu OCHOBHI CTafii MiKpOCYAMHHNX 3MiH, LLJO BUHUKAIKTb YHAaCITi-
JOK HecrieynehidHoro 3anaseHHs: PO3LLMPEHHS KanifspiB Ta 30ifbLUEHHS KPOBOTOKY, MIKPOCYANHHI CTPYKTYPHI
3MiHW Ta npoco4vyBaHHSA GINIKIB r1a3mm KpoBi 3 KPOBOTOKY, TPaHCMIrpaLisi IesikoynTis Yepes3 eHAoTesNiv i Hako-
MMYeHHs1 B MicLi NoLKoAkeHHs1. CyanHHa aucebyHKUis npy giabetuyrivi petuHonarii (4Pr1) ta AMH o6ymoBsrieHa
B repLLy 4epry 1efiKocTa3oM, B OCHOBI SIKOro JIeXUTb BepOyBaHHS Ta a4re3is NevikoynTis 4o CYANHHOI cuctemm
CiTKiBKW. JlevikocTa3 — Ue nepLumii KPOK y Noc/aigOBHOCTI NoAivi agresii Ta aktnsadii, Wo npu3BogsiTe 4O [poCo-
qyBaHHS NIeVIKoynTiB Yepe3 eHgoTesniv. Jlevikountu, siki 6epyTb y4acTb y NeNKoCcTasi, BUKIIMKAKOTb MPOHUKHICTb
CYAVH LLUJISIXOM BUBISTIbHEHHST UNTOKIHIB, BktoYarodm VEGF i TNF-a, cripusitoTe YLLUKOAXEHHIO eH[oTesliabHOro
3'e€[HaHHS 6irKiB, NigBULLYIOYM PIBHI peakTUBHNX OKCUEZATUBHUX PEYOBUH, Ta BUKITMKAIOTb 3arnbesib nepuynTie Ta
acTpouuTiB, LLO OTOHYIOTb eHAOTENIalIbHI KIITUHW. TakuMm Y1HOM, ICHYIOYI AaHi LLjO[O roflioBHUX acrekTiB nartore-
He3y [JMH cBig4atb npo Te, Lo 3ananeHHs € BaXX/IMBUM YYHHUKOM MPOLECIB, sIKi iexarb B OCHOBI po3BuTky JMH
Ta [Prll. Ane HoBe po3yMiHHS ¢hi3ioNorii CITKIBKM OKa [O3BOJISE NPUIYCTUTH, LL{O NAaTOreHEe3 yPaxKeHHs1 CITKIBKU 3a
L] 2-ro vy Moxe po3rnsgatvcs K 3MiHa HerpoCyaMHHOI 0QnHULI CITKIBKU OKa.

Knro4oBi cnoBa: giabetuqHusi MakymsipHui HAOGPSIK; NaToreHes; ornsy

XpoHiuHa rinepriikeMist CIIpUUNHSIE BUHUKHEHHST Mi-
KPOCYIMHHUX Ta MAaKPOCYIUHHMX YCKJIAJHEHb y 0aratbox
opraHax Ta TKaHMHaX B OpraHi3mi. 3a BUKJIMKAaHi TiItep-
IJIIKeMI€I0 TOLIKOIKEHHS BiAIOBINAIOTh YOTUPU OCHOBHI
JIJAaHKM TIaTOTeHe3y: MiABUIIeHa aKTUBHICTh IMOJi0JOBOTO
Ta TeKCO3aMiHOBOTO IIIJISIXY, aKTUBallisl mpoTteiHkiHazu C i
HaKOIMUWYEHHs KiHIIEBUX MPOIYKTiB IJIiKallii.

Lli nwtsgsxu MetadoJisMy aKTUBI3YIOTbCS TiABUILIEHUM
piBHEM pPi3HMX MeTabOJITiB IIIOKO3M B MeXax TJIiKOIi3-
Horo nursaxy [1]. IligBuineHa aKTUBHICTb KOXHOTO 3 IIMX
IJTSIXiB TPU3BOAUTD A0 30iIbIIEHHS KJIITUMHHOIO OKCHIA-
TUBHOTIO CTPeECY i, SIK HACJIIAOK, 0 iHiliallii iHTyKOBaHOTO

XPOHIYHOIO TiMepriIiKeMi€o 3amajeHHs yepe3 30iTbIIeH-
HSI TIPOAYKIIil HU3KU TOPMOHIB, CUCTEMHUX Ta JIOKAJbHUX
MeIiaTopiB 3amajJieHHsI, TAKMX K IIUTOKIHM (XeMOKIiHM) Ta
MoOJIeKyIM aaresii [2, 3], a Takox 30iJIbIlIeHHS] aKTUBHOCTI
Mikporiii [4—6]. KoxeH 3 1ux LUISIXIiB MOB’I3aHUIA 3 Ma-
ToreHe30M jiadeTnyHoi petuHonarii (JPIT) Ta niabetny-
Horo MakyJjsipHoro HaopsKy (IMH) [4]. [1pu upomy JIMH
MOXe BMHUKATU Ha Oyab-sikiit cramii JAPIT [7]. Moxhna
cKaszaTti, 1110 Yepe3 0COOJMBOCTI aHATOMIUHOI OYIOBU CiT-
KiBKM OKa HecIenudiuHi 3amajibHi IIpoliecu, OB’ sI3aHi 3
ykpoBuM giabetom (LI/1), mocsiraloTh BUIIIOI TOYKU came
B OYHOMY JIiHi [8].
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CucTeMHi i JIOKaJIbHi 3amajbHi yCKIaTHEeHHS, CIIPUSIIO-
YU YIIKOIKEHHIO CiTKiBKM OKa, MOXYTh MaTH pi3Hi edek-
T [9]. Tak, cucTeMHi po3anaibHi HUTOKiHU, K MPaBUJIO,
MalOTh HU3bKY aKTUBHICTb i BUPOOJISIOTHCS BiCLiepaIbHOIO
>KMPOBOIO TKAHWHOO Ta Makpodaramu, siKi IpOHUKAIOTh Y
>KMPOBY TKAHUHY y CTaHi PE3MCTEHTHOCTI OO iHCYIiHY Ipu
oxupiHHi Ta LIJ] 2-ro Tumny [10]. HaBnaku, 1okajibHi nmpo-
3anajbHi IIUTOKIHU YTBOPIOIOTHCS IMITMEHTHUM €TliTeTieEM
CITKiBKM Ta TTiaJIbHUMM KJTiTUHaMmu [9].

3arajibHi KOMIUIEKCH 3amalibHUX (akKTopiB, 30Kpema
iHTepJeiKiH-6 (interleukin-6 — IL-6), IL-8, dakTop poc-
Ty eHaoTeio cyauH (vascular endothelial growth factor —
VEGF), ¢dakTop Hekpo3dy IyxJaumHU o (tumor necrosis
factor o — TNF-a) Ta MOHOLIUTApHUIT XeMOATPaKTaHTHU I
0inok-1 (monocyte chemoattractant protein 1 — MCP-1)
MalOThb IMiIBUILEHY PETYJISLIIO0 SIK Y CUCTEeMHOMY, TaK i B JIO-
KaJbHOMY CEpEIOBHILL Y MALIIEHTIB 3 AiaOeTUYHUM YILIKO-
TKeHHsIM CiTKiBku [9], P-cenexktuH i monekyna aaresii
CYIMHHOI'O €HIOTENiI0 1-TO TUITY CIIPUSIIOTh aare3ii JeiKo-
LIUTIB A0 €HAO0TeiaJIbHUX KJIITUH, 110 € MePIINM KPOKOM
JI0 TIOLUIKO/KEHHSI €HAOTEJNil0, CIPUYUHSIE PYHHYBaHHS
eHJO0TeJliaJIbHOI CTIHKM Ta BMTiKaHHS pinuHu. 1L-8 ak-
TUBYE HeiTpodinu i T-niMmbounTu i cripusie aHrioreHesy,
toni sk 1L-6 36inbinye npoaykuiio VEGE VEGF unnuth
HEOBaCKY/ISIpU3allilo CiTKiBKM, CTUMYJIIOE JIEMKOCTA3, ITiI-
BUIIY€E TPOHUKHICTh CyIWH Ta O6epe TAKUM YMHOM y4acThb y
nopyleHHi ¢pyHKIIil remMaTopeTuHanbHoro 6ap’epy (I'PB).
MCP-1 innykye peKpyTMeHT (BepOyBaHHsI) Ta aKTHUBAllilO
JIEMKOLMTIB. AHTionoeTuH-2 crapuse ymkomkeHHio I'bBP
Ta ceHcuOmizawii eHmoreniaabHUX KmituH no TNF-a,
SIKMI TaKOX CIIpUsi€ OIOCMHTE3Yy MOJIEKYJIM KIITUHHOI ali-
resii (inter-cellular adhesion molecule 1 — ICAM-1, Takox
CD54 (cluster of differentiation 54 — kiacrep nudepeH-
uitoBaHHs 54)) i posieruienHio I'PB [9, 11, 12].

OnHUM i3 TOKaJIbHUX MEAiaTOPiB 3aajeHHSI € MOJICKY-
JIM MKKJIITUHHOI afresii, 30KkpemMa iXx po3urMHHa (IJ1a3Mo-
Ba) opma sSICAM-1. Ha xaib, Ha ChOTOIHI OIIiHKA PiBHIB
po3uuHHUX MoJieKyJ SICAM-1 cupoBaTku KpoBi y XBOPUX
i3 IPI1 oOMeskeHa KilbKicTIO oIry0JiikoBaHMX maHuXx [13].

ICAM-1 npucyTHsI B HU3bKiii KOHLIEHTpallil Ha MeMO-
paHax JEeHKOUMUTIB i eHmoTedianbHUX KiitThH. Ilpu ctu-
MyJsiii muToKiHaMu, ocobauBo I1L-1 1 TNF-a, ekcrpecis
ICAM-1 Ha uuToruia3mMaTUuYHiil MeMOpaHi pi3Ko 30ibIIIy-
etbcs. ICAM-1 € miranmom peuenTopa iHterpuHy LFA-1
(lymphocyte function-associated antigen 1), 1110 BUSIBISI-
€ThCS Ha JISMKOLINTAX, SIKi TTIC/I peKPYTYBaHHST aKTUBYIOTh-
csl, 3B’I3YIOThCSI 3 €HIIOTEJIIEM 3a JOIOMOTOK KOMILIEKCY
ICAM-1/LFA-1 i npoHUKAaIOTh A0 AiITHKY 3anajieHHs [ 14].

Tak, ICAM-1- i CD18-omocepenkoBaHa anre3ist JISKO-
LIUTIB 30UTBIIYETHCSA B CITKIiBLI CyIMHHOI Mepexi MMILe 3
TpuBamuM L1 a0 3a eKcIieprMeHTaIbHOI TilleprajgakTo3eMii
i TOSICHIOE GaraTo BaXKJTMBUX YpaskeHb TeMaTOPETUHAIEHOTO
Oap’epa 3a [APII [15]. Anresist TeiiKOUMTIB 10 BaCKYJIIPHOTO
eHporeJito 3a LIJ] Moxxe cripusitTi eHaoTelialbHOMY arorTo-
3y 4yepe3 MeXaHi3M aKTHuBallii TpaHCMEMOPAHHOIO JiraHmy
CD95 (Fas/APO-1)L, y pe3yssrati 4oro BiiOyBa€eThCs pyitHY-
BaHHs ['Pb, 1110 € onHieto i3 ocHoBHUX o3Hak I PI1 ta JIMH.

IHTiOyBaHHS aaresii JeHKOLWTIB 3armodirae BTpaTi Iie-
PUIIUTIB, 5Ki 3a3BUYail HE MepeOyBaloTh B 0€3M0CEePeTHbO-
My KOHTaKTi 3 aJre3uBHUMHU JIEUKOIIUTaAMU B CYIMHHIM

Mepexi. 3meniueHa ekcrpecisi ICAM-1 a6o iHterpuny 3
(CD18) neiikonuTiB 3HAYHO TIPUTHIYYE YTBOPEHHST O€3KITi-
TUHHUX KaIiJsIpiB B eKcrepuMeHTalbHux Mopaesx [1PII.
ABTOpH BBaXaroTh, 10 OE3KIITUHHI KaIJIIpU € KiHIIEBUM
MPOJYKTOM XPOHIYHOTO, PELIUIUBYIOYOrO JIEUKOLUTAPHOTO
MOIIKOMKEHHS CYyIMHHOI Mepexi. [1prnuomMy ypaxkeHHS BU-
HUKAIOTh BXe Ha moyaTKy po3BuTKy LIl yHaciinok mocsr-
HEHHSI PeTUTiKaTUBHOIO CTapiHHS CYyIMHHUX KJIITUH [15].

3a BlIacHMMU JaHUMM, y maiieHTiB i3 L] 2-ro Tumy Ta
JMH BusiBieHO BiporigHe 3MEeHIIeHHsI CepeIHbOr0 3HaYeH-
Hs1 SICAM-1 mst rpyrmn JIMH 0-i cranii mopiBHSIHO 3 YMOBHO
o6’enHaHo0 (IMH 1 — JIMH 3) rpymnoro xBopux. Y XBOpUX
Ha LI/ 2-ro Tumy ta JIMH BiporinHO 3MeHIIIyIOThCS IIaHCH
HasIBHOCTI HE HU3bKOTO 3HaUeHHs (3HaueHHs ToHa QI) ToB-
myHu area thickness Makyiu i3 30iabieHHsIM piBHSI SICAM-1
Ha koxeH | Hr/mi. 3B’s130K KoHueHTtpauii SICAM-1 i3 Tos-
LIMHOMO area thickness MaKy/IM Ma€e CepeiHiii CTyITiHb BUpa-
xkeHocTi. Takox y xBopux Ha LI/ 2-To Tumy Ta JIMH Biporin-
HO 3MEHILYIOThCS IITAHCH HAsSIBHOCTI HE HU3BbKOTO 3HAYCHHST
(3HaueHHs mmoHaa QI) volume macula i3 30iIbIIEHHIM PiBHS
SICAM-1 Ha koxeH | Hr/mi1. 3B’130K KoHLeHTpatlii SICAM-1
i3 volume macula Mae cepenHiii cTymiHb BupaxeHocrti [16, 17].

MexaHi3mu, sIKi MOXYTb HECTU BiIMOBIAJILHICTD 3a TIO-
wkomkeHHs1 ['Pb, BkitoyatoTh onocepenkoBaHe JEHKOLM-
TaMU TIpsSIMe YpaXkeHHs i 3arn0enb eHAoTe TialbHIX KIIITUH,
MOLIKO/KEHHST TEePULIMTIB, BIIKPUTTS TepMETUYHUX CITO-
JIyK, BUBLUIbHEHHSI (paKTOpiB MPOHUKHOCTI, TakuXx ik VEGE
IO MOXYTh O€3MOCepeIHbO BIUIMBATU Ha IMIJIbHI CIIOJYKN
i (beHecTpyBaHHSI eHIOTeliaJbHOro Oap’epa. 3a JaHUMU
Hu3ku aBTopiB, Bulli piBHi SICAM-1, VEGE IL-6 Bu3Ha-
4aloThCs B CKJIOMOAIOHOMY Tiji natieHTis 3 LI npu audys-
HOMY KJIiHiYHO 3Hauyiomy JIMH mopiBHSIHO 3 KOHTpoOJIEeM.
ix piBHi KopesntotoTh 3 TsEKKicTio JIPTT, cTyneHem aHTiorpa-
(iunoi aryopecueHii i ToBMHOW central fovea [18—20].

B omgHOMYy i3 KIJIIHIYHMX JOCIHIIKEHb BUMIpIOBAINA PiB-
Hi SICAM-1, VEGE po3unHHoro peunentopa VEGF-2
(sVEGFR-2), MCP-1 i menrpakcuny 3 (PTX3) ckimomnomio-
Hol pimnHu y 36 manientiB 3 IMH. MakyssipHuii HaGpsiK
JOCTIIKYBaJIU 32 TOTIOMOTOIO ONTUYHOI KOTEPEHTHOI TOMO-
rpacii. PiBai SICAM-1, VEGFE, sVEGFR-2, MCP-1i PTX3
Y CKJIOMOIOHII pinyHi Oy 3HAYHO BUILMMU Y MAIIEHTIB 3
JAMH, Hix y koHTpoJi. Criocrepirajiach BiporigHa Kopesi-
it Mixk piBHeM SVEGFR-2 ckiiornonioHol pigviHu i piBHSIMU
sICAM-1, MCP-1 i PTX3. PesynsraTu cBimuaTh IIpo Te, 110
3anaibHi (hakToOpy MOXYTh iHAYKYBATW 30iJIbILIEHHS MPO-
HUKHOCTI cynuH i mopyiryBatu ['Pb y manientis 3 AMH [21].

H. Funatsu i criiBaBT. 1OCTiIXKyBaIu 3B’SI30K CYJAMHHO-
ro eHporesiaabHoro dakropa pocty SICAM-1 abo VEGF
3 AMH. Byno npoBeneHo peTpoOCIeKTUBHE JOCTiIKEHHS
BUNaakiB y 33 nauienTis, siki maau JIMH, ta y 13 nari-
€HTIB 3 Heliabe TUIHOIO0 XBOPOOOIO 04eli (KOHTPOJIbHA IPY-
na). 3pa3ky CKJIOMOMIOHOI pinuHU Oy OTpUMaHi i yac
BiTpeopetnHanbHOI Xipyprii, a piBHi VEGF i sSICAM-1 y
CKJTOTIONiOHI# pimyHi BuMiptoBanucs MetogoMm IDA. byio
BusiBieHo, 1o piBHi SICAM-1 i VEGF y ckiononibHiit
pinuHi Oy 3HaYHO BUIIMMU Yy nauieHTiB 3 JIMH, Hix y
KOHTpOJIbHUX MallieHTiB. PiBeHb SICAM-1 ckiononioHoro
Tija BiporimHo KopemoBaB 3 piBHeM VEGF [19].

3a manumu N. Dong i cmiBaBT., came ICAM-1, IL-6 Ta
MCP-1 BigirpaioTh ToJ0BHi poi y hopMyBaHHi Ta pO3BUT-
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4]

ky AMH, gk i VEGF [22]. BusiBieHo, 1110 3HMXKEHHS LIUX
3aMajbHUX LUTOKIHIB 3MeHIIye (hoBeaqbHy TOBIIMHY Ta
3Hrxye JIMH [12].

3amajeHHs iHILIIOE SIK HEpBOBY, TaK i CYyIMHHY IWC-
¢yHKIIito, 10 cripusie po3BuTkKy IMH. ¥V BackynsipHoMy
KOMITOHEHTI CITKiBKM ajresisi JIEMKOLMUTIB 1O €HIOTeli-
aJTbHUX KJIITUH Yy PETUHANIbHIN CYAMHHIN cHUCTeMi, YIIIKO-
JDKEHHS 3aMMKA4yMX 30H MK KJIITMHaMM, 3arudelib
MITMEHTHUX eHIO0TeMiaJIbHUX KJIITUH CITKiBKU Ta 3arubesb
MEPULIMTIB BilirpaloTh BaXJIUMBY POJib Y MOIIKOIXEHHI Cy-
IuH Ta po3Butky JIMH [23].

ICHYIOTb TPY OCHOBHI CTajii MiKPOCYAUHHUX 3MiH, 11O
BUHUKAIOTh YHACTIIOK HecIelM(idHOTO 3amaaeHHSI:

1. PosuvpeHHs KarisipiB Ta 30iJIbIIIEHHS] KDOBOTOKY.

2. MikpocyauHHi CTpyKTypHi 3MiHU Ta MPOCOYyBaHHSI
OiJIKiB MJ1a3MU KPOBi 3 KPOBOTOKY.

3. TpaHcMmirpaliist JeKOILUTIB Uepe3 eHAOTeil i HaKO-
OUYeHHS B MiCIli MOIIKOMKeHH [11].

Cynunna nucdyHkuis npu JPIT Ta IMH obymoBsie-
Ha B Teplly Yyepry JeKOCTa30M, B OCHOBI SIKOTO JIEXUThb
BepOyBaHHS Ta aAre3is JEUKOLUTIB O CYOUHHOI CUCTEMU
ciTKiBKU. JleiiKkocTaz — 1ie meplInii KPoK Yy IMOCTiZ0BHOCTI
MOMiil aare3ii Ta aKTUBALIil, IO MPU3BOMSITH IO IIPOCOYY-
BaHHs JIEMKOLIMTIB yepe3 eHaoteiit [9]. JlefikouuTu, siki
OepyTh yuacTh y JJIeHKOCTa3i, BUKJIUKAIOTh IPOHUKHICTb CY-
JIMH 1IUJISIXOM BUBiUJIBHEHHS IMTOKiHiB, BKiItoyaroun VEGF
i TNF-0, cnpusitoTh yIIKOIKEHHIO €HI0TeTiaIbHOTO 3’ €1~
HaHHSI OLKiB, TiJBUILYIOYM PiBHI peakKTUBHUX OKCH[IA-
TUBHMX PEYOBUH, Ta BUKJIMKAIOTh 3arubOesb NepuLUTIB Ta
aCTPOIMTIB, 1110 OTOUYIOTh €HI0TeMialIbHI KiTuHU [9, 24].

Kpim TOro, Hakonmm4eHHs1 JIEMKOLUTIB MPU3BOIUTH 10
CYOIMHHOI OKJIIO3ii Ta ITOMaJIbIIIOI TpaBMAaTU3allili TKAHMHU
[25]. HactymHi miciist ieiikocTa3y 3MiHU LiJTiCHOCTI 3B’ SI3KiB
Ta 3aMMKal0YMX 30H OLJIKiB IMOPYIIYIOTh €IHICTH MOHOIIAPY
eHJoTeTiaIbHUX KJIITUH. Lle molKomkeHHsT BHYTPIllTHbOTO
I'Pb npu3BoauTh 10 CyAMHHOI MPOHUKHOCTI i TPOCOYYBaH-
HS JIEWKOIMTIB Ta MeiaTOpiB 3arajeHHs] B €KCTpaBacKy-
JISPHUI MpocTip ciTKiBKK. KpiM Toro, 3arnbesb nepuumTiB
Ta acTPOLMUTIB, 10 OTOUYYIOTh €HAOTEil, MPU3BOIUTDH /10
noaanabioro posmeryieHHs ['bP Ta e 61kl BUpakeHoro
MPOCOYYBAaHHSI PITUHU Yepe3 CyauHu [9, 26].

Takum yrMHOM, iCHYIOUi JIaHi 100 TOJIOBHUX acIleK-
TiB matoreHedy JIMH cBiguaTth mpo Te, 1110 3aIajJieHHs €
BaXKJIMBUM UYMHHUKOM TIPOLIECiB, SIKi JiekaThb B OCHOBI pO3-
Butky JAMH Ta IPII [27]. Anie HOoBe po3yMmiHHs dizioforii
CITKIBKM OKa [103BOJISIE MPUITYCTUTH, 1110 TIATOTEHE3 ypa-
JKeHHsI ciTkiBkY 3a LI/ 2-ro TuIy Moxe po3riisimaTucs sik
3MiHa HEUPOCYAMHHOI OAMHMUIL CiTKiBKM OKa.

Konduikr inTepeciB. ABTOpM 3asIBISIIOTH MPO BiICyT-
HICTh OyIb-SIKOTO KOHMJIIKTY iHTEpeciB i BjacHOI (piHaH-
COBOI 3alliKaBJIEHOCTi MPH IMiATOTOBLI Li€1 CTATTi.

Indopmanis npo dinancysannsa. PoGora € yactuHOIO
HayKoBoi TeMu «Pojib rOpMOHaJILHUX Ta METa0OJIiYHMX
MNPEeIuKTOPiB y AiaOeTUYHili peTUHOIAaTil» (HOMEep JepxK-
peectpauii 01190001420, 2018—2020). YcTaHoBoto ¢iHaH-
cyBaHHSI po6oTu € MO3 YkpaiHu.

Oco0ucTuii BHECOK aBTOPiB y podOTY Hax cTarrero. Ku-
puntok M.JI. — inest, xopekiuist Tekcty; Cyk C.A. — Hanu-
CaHHSI OTJISY, BAKOHAHHS BJTACHUX MOCIiIKEeHb.
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Pathogenesis of diabetic macular edema:
the role of pro-inflammatory and vascular factors.
A literature review

Abstract. The review presents data on the pathogenesis of diabetic
macular edema (DME). DME is a major cause of visual impairment
in type 2 diabetes mellitus (DM) patients. Non-specific inflamma-
tion is an important factor of the underlying processes of DME.
The importance of vascular endothelial growth factor (VEGF),
interleukin-6, tumor necrosis factor-a (TNF-a), monocyte che-
moattractant protein-1, vascular cell adhesion molecule-1 in the
development of diabetes microvascular complications is indica-
ted. Intercellular adhesion molecules (ICAM), particularly, soluble
ICAM-1 (sICAM-1), are a local inflammatory mediator involved
in the pathogenesis of diabetic injury to the layers of the eye. The
literature is scant on the assessment of SICAM-1 in type 2 DM pa-
tients with diabetic injury to the neurovascular system of the eye (i.e.
adhesion of leukocytes to the vascular endothelium (leukostasis) and
the concurrent endothelial apoptosis). There are three main stages of
microvascular changes due to nonspecific inflammation: dilation of
capillaries and increased blood flow, microvascular structural chan-
ges and leakage of plasma proteins from the bloodstream, transmi-

gration of leukocytes through the endothelium and accumulation at
the site of injury. Vascular dysfunction in diabetic retinopathy (DR)
and DME is caused primarily by leukostasis, which is based on the
recruitment and adhesion of leukocytes to the retinal vascular sys-
tem. Leukostasis is the first step in the sequence of adhesion and
activation events that lead to the infiltration of leukocytes through
the endothelium. Leukocytes involved in leukostasis induce vascular
permeability by releasing cytokines, including VEGF and TNF-a,
contributing to endothelial protein binding, increasing levels of
reactive oxidative substances, and killing pericytes and astrocytes
surrounding the endothelium. Thus, the existing data on the main
aspects of the pathogenesis of DME indicate that inflammation is
an important factor in the processes underlying the development of
DME and DR. But a new understanding of the physiology of the
retina suggests that the pathogenesis of retinal lesions in type 2 DM
can be considered as a change in the neurovascular unit of the retina.
Keywords: diabetic macular edema; type 2 diabetes mellitus;
pathogenesis; review
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Pestome. AkTyanbHicTb. Ha cborofHi BCTaHOBIEHO haKT | MexaHiaMu acoliaTuBHUX 3B'S13KIB MK AeiyuTom
BitamiHy D i nepsuHHUM rinepnapatvpeo3om (MITIT). Bigomo, o Ha pisHi 25(0OH)D BnnvBaroTs KniMatuyHi ymo-
BU Ta HasiBHICTb OxupiHHA (Ox). BkasaHe BU3Ha4110 MeTy AOCNIAXeHHsI — BCTaHOBUTU 3a0€3MeYEHICTb Bi-
TamiHoM D XBOopux i3 eHOOKPUHHOK NaTorsioriero, WO MELLUKaTb B yMOBax KiMarty Ykpainv, ta ouyiHuTv BIrvB
Ox Ha pisHi BiTamiHy D i po3sutok rinepkansuiemii — o3Haku [ITIT. MaTtepiann ta metoaun. Y 145 xsopux,
AKI 3HaX0AMIINCL B eHAOKPUHOIOMYHIN KNIHILi 3 npuBoAy PIi3HOI eHAOKPpUHHOI natororii, gocnigxeHo IMT, piBHi
kanbuito (Ca) Ta sitamiHy D y cuposartyi Kposi. [poaHanizaoBaHo 4acToTy HeAoCTaTHOCTI Ta AeqiunTy BitamiHy D,
rinepkanbyiemii y rpynax 3 oXupiHHsAM Ta 6e3 Hboro. Pe3dynbraTtn. Yactka XBOpuX i3 OXUPIHHSAM Y 3arasibHivi
rpyni ctaHoBuna 33,8 %, cepen HonoBikiB — 28,57 %, cepen xiHok — 35,04 % (p < 0,05). PieHb Ca B kpoBi 6yB
2,39 = 0,02 mmornb/n, rinepkasnbsyiemis Big3Hadanacsi B 16,55 %, a Ox — y 49 (33,49 %) xsopux. Ha 1n1i Ox piBeHb
Ca craHoBuB 2,42 + 0,02, a B 0ci6 6e3 oxupiHH — 2,38 + 0,02 (p > 0,05). CepeaHivi pieHb BiTamiHy D y kposi y
3aranbHivi rpyni ctaHoBus 22,95 + 0,73 mMr/mi Ta 6yB BiporigHo Hmk4um B ocié 3 Ox (20,95 + 1,39 mr/mn npotun
24,09 = 0,81 mr/mn y rpyni 6e3 Ox, p < 0,05). Po3rnogin xB8opux 3aiexHo Bif CTyrneHs 3abe3ne4eHocTi BitamiHom D
rnokasas, L0 B KOropTi 3i 3HXKeHOK 3abe3rnedeHicTio BitamiHom D Ta HassHicTio OX nigrpyna 3 4egiynTom Bitami-
Hy D (20-29 Hr/mn) 6yna mavixe BABIHI 6inbLLIOO, HX rigrpyna 6e3 Ox. Takum YnHOM, HasiBHICTb OX y XBOpUX i3
EeHAOKPUHHOHO NaTosIOrier0 He Mae BipOorigHOro BIJINBY Ha HacToOTy rinepKasbLiemil, ane acouitoeTbCs 3 BiPOrigHUM
BHWKEHHSIM piBHSA BiTamiHy Dy Kposi 3 nepesaroto y nigrpyni 3 gegiymtom sitamiHy D, y Tovi Hac sk y rpyri 6e3
Ox criocTepiraetbcsi nepesara HEAOCTATHOCTI BiTaMiHy D. BUCHOBKM. Y KniMatndHux ymoax Ykpainu y XBopux
3 eHAOKPUHHOI NaTosIorieto CepenHivi piseHb 3a6e3re4eHocTi BiTfaMiHOM D 3HaxoauTbCsl y Mexax Moro Hegocrtar-
HocTi (22,95 + 0,73 Hr/Mmn). HasiBHICTb OXWUPIHHS Y XBOPUX 3 €HBOKPWHHOIO MaTosIorieto acoyitoeTbCs 3 BiporigHo
OirnbLL HU3bKOK 3abe3redeHicTio BiTaMiHoOM D, 3pocTaHHsIM Mavibke BABIYI KifIbKOCTI 0Ci6 3 aeqhiyntom BitamiHy
(< 20 Hr/mn). Y xBOpUYX 3 €HOOKPUHHOKO MAaTOJIOri€E NOEAHAHHS OXUPIHHS | AegiuynTy BitamiHy D cnig posrnsgatv
SIK YUHHWK PU3VKY NepBUHHOIO rineprnapatupeody. Taki XBopi MOTpebytoTh perynsipHOro KOHTPOSIIO PIBHS KasibLjito
KPOBI Ta naparropMoHy, & TaKoX MeAUKaMEeHTO3HOI MigTPUMKY 3abe3rne4eHocCTi BitTamiHoM D.

Kno4oBi cnoBa: repsuHHWI rineprnaparnpeos; OXUpPIHHS; BiTaMiH D

BCTYI'I — mnapatupeoinHuii ropmoH (I1TT) cnipusie KoHBepcii
3a JaHWMU JliTepaTypu, MpU MEepBUHHOMY rineprnapa-  25-rigpokcuBitaminy D (25(OH)D) y 1,25-nurinpokcu-

tupeosi (IITTIT) yacrinre, HixX 3a #oro BincyrHocTi, Bin-  Bitamin D (1,25(OH),D) muiaxom CTUMYJIALIT aKTMBHOCTI

3HavaeTbes nediuut Bitaminy D [1, 2]. Ha cborogni hakt  HuMpKOBOi la-rinpokcunasu [3];

acoliaTUBHUX 3B’SI3KiB MixX nedinutom BitTaminy D Ta — migsuueHui pisens 1,25(0H),D 3a IT'TIT Brutu-

TITTIT moB’s13y10Th i3 AeKiIbKOMAa MeXaHi3MaMMU: Ba€ Ha cTaTyc BiTamiHy D muisgxom iHriOyBaHHSI 1OTO
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OpOAYKYBaHHS y LIKipi Ta momajbllioi KOHBEpCii B me-
qiHi [4];

— mnepion HaniBxuttsgs 25(OH)D, neviHkoBoro mnpo-
IYKTY, TaKOX Moxke ckopouyBaTtucs 3a III'TIT yHacmimox
MiABUILIEHHST METa0OIiYHOTO KJIipeHCY Ha TJIi MiABUIIEHOT
iHAKTUBALIil B meviHMi [5];

— TaKOX XpOHiuHuUi nediuut BiTaminy D ctumymioe
aKTUBHICTh MPUIIUTONOMAIOHUX 3aJI03 Ta MOXKE CTaTU MpPH-
YUHOIO PO3BUTKY IX Timepruiasii Ta aBTOHOMHUX aJleHOMa-
TO3HUX 3MiH [6].

Ille 40 pokiB ToMy OyIO BIepIle Bim3HA4YeHO, IO Ha
i nediuuty Bitaminy D mepe6ir TII'TIT € Ginbin TsK-
KuM [4]. 3a maHUMU OEKiTbKOX TOCTiIKEeHb, HIDKIUNA pi-
BeHb 25(OH)D 3a II'TIT acouitoeTbes 3 GibLIOI MACOIO
ageHoMMU, 3HaYHUM TmigBuileHHsIM piBHs I1TI, kanbiiito,
BUPAKEHIIINM ITOTOHIIEHHSIM KiCTOK, 3HIDKEHHSIM 1X Mi-
HepaJIbHOI UIIIBHOCTI, PO3BUTKOM pPalioJOTiYHMUX O3HaK
TII'TIT, Takux siKk Hidpo3HO-KicTO3HMIL ocTeiT [4, 6, 7].

Baromum (akTopoMm, SIKMil BIUIMBa€ Ha piBEeHb
25(OH)D, BBaxaioThb 30iIbIIEHHS 4YacTOTH OXMPiHHS
(Ox), saxke acoilitoeTbest 3i 3HMKeHHsIM 25(OH)D uyepes
HU3KY IMOTeHLiMHUX MeXaHi3MiB [8].

3 omisily Ha BIUIMB KJIIMaTUYHUX YMOB Ha MPOAYKILiO
BiTamiHy D y 1IKipi 3 momanaplio0 KOHBEPCi€l B MEYiHLi
[5, 7], a TakoX BCcTaHOBJIEHY acomialrifo Mixk OX Ta 3HU-
xxeHHsIM 25(OH)D [8], meToro nocimKeHHs] € BCTAHOBUTH
3a0e3MeyeHicTh BiTaMiHOM D xBopux i3 eHIOKPUHHOIO
MaToJIoTi€l0, SIKi MEIIKAIOTh 32 YMOB KjiMaTy YKpaiHu, Ta
OLIIHUTH BIUIMB OXUPiHHS Ha piBHi BiTaMiHy D i po3BUTOK
rinepkanbuiemii — o3xHaxku [1I'TIT.

MaTepiaAn Ta MeToAMU

Y 145 xBopux, ski nepedyBann y KiiHiui Y «IHcTn-
TYT IIpobieM eHIOKpuHHOI marojorii im. B.A. Jlanunes-
cbkoro HAMH VYkpainu» 3 npuBoay pi3HOI €HIOKPHUH-
HOI MaToJIorii, mocimkeHi iHaekc Macu tina (IMT), piBHi
kaipiito (Ca) Ta Bitaminy D y cupoBartiii kposi. Pisens Ca
BU3HAYaJIM (DOTOKOJOPUMETPUYHUM METOIOM 3a JIOIO-
mororo Habopy «CrJl» (Ykpaina) (tabopatopHi HOpMU —
2,1-2,5 Mmoab/i). YMict Bitaminy D BuU3Hauyanum iMyHO-
(epMEeHTHUM METOAOM 3a AOIIOMOror Habopy «25-OH
Vitamin D (total) ELISA», HimeuunHa.

IIpoaHanizoBaHO 4YacTOTy HEIOCTAaTHOCTI Ta nedilu-
Ty Bitaminy D B rpymax 3 Ox Ta 6e3 HbOIO: afeKBaTHUMU

BBaXKaJIMCh piBHI BitaMiHy D > 30 Hr/mu, HemoCTaTHi-
ctio — 20—30 ur/mn, nedinurom — < 20 Hr/mi1, BUpaxe-
HuM nedinutom — < 10 Hr/ma [9]. Takox npoaHanizoBaHO
gacToTy OX y rpynax i3 HOpMaJIbHUM Ta 3HIKEHUM PiBHEM
BiTaminy D.

JlocaimkeHHsT cXBaJIeHe KOMicCi€lo 3 0ioMeIMYHOI eTH-
K1 XapKiBChKOTO HalliOHAJIbHOTO METUYHOTO YHiBEpCUTE-
Ty (mpotokoa Ne 2 Bix 19.02.2021).

CratucTuuHy OOpoOKY Ofep>KaHUX JaHUX MPOBEACHO
MeTOoJaMU BapialliiHOI CTaTUCTUKU 3a JTOMOMOIOIO CTaH-
IapTHOTO MaKeTa CTAaTUCTUYHUX po3paxyHKiB Microsoft
Excel. [pynu repeBipsuincs Ha HOPMaJbHICTh PO3MOILTY 3a
nornomoror merony KonmoropoBa — CmupHoBa. Y 3B’s13-
KY 3 YCTAaHOBJIEHOIO HOPMAaJIbHICTIO PO3IO/IiIY 3aCTOCOBY-
BaJIMCSI METOIU TTapaMeTPUUHOI CTaTUCTUKM. JlaHi HaBene-
Hi Y BUTJISIE CEpeHbOTO apU(METUYHOTO Ta CTATUCTUYHOT
MOMWIKU cepeqHboro apudmernynoro (M £ m). Bipo-
TiIHICTE PO30iKHOCTEI CcepedHiX BeJIMYMH BHU3HAYAIM 3a
t-xkputepieM CrbhlogeHTa. PisHUIIS BBaXkayiacsi 3HaYyIIOIO
npu p < 0,05.

PesyAbTaTH

VY nocnimxeniit rpyni xBopux (145 oci6) Oyno 28 4o-
JIOBiKiB Ta 117 XiHOK, BiK SIKMX HE MaB BipOTiIHUX BiI-
MiHHocTel. YacTtka xBopmx Ha OX y 3arajbHiil TpyIri
craHosmia 33,8 %, cepen 4ososikiB — 28,57 %, a cepen
KiHOK — 35,04 % (Tabu. 1).

VY Ttab6n. 2 HaBeneHo piBHi Ca Ta BiTamiHy D y KpoBi
XBOPUX 3 €HJAOKPUHHOIO IMAaTOJIOTI€EI0 3aJeXKHO Bil HasiB-
HocTi Ox. PiBeHb Kanbliifo B 3arajbHiil TpyIli CTAaHOBUB
2,39 £ 0,02 MMOJIB/71, IPU LILOMY TilepKaJbLi€eMisl CIo-
crepiranacsy 24 xBopux (16,55 %), a Ox —y 49 (33,79 %).
Ha tii Ox piBenb Ca cranosuB 2,42 * 0,02, a B ocib 6e3
Ox — 2,38 £ 0,02, pi3HULISI MK TpyIaMu He OyJia Biporia-
Hoto (p > 0,05).

CepenHiii piBeHb BiTamiHy D y KpoBi y rpymi, 110 10-
crimxyBanach, ctaHoBuB 22,95 + 0,73 mr/mi Ta OyB Bipo-
rigHo (p < 0,05) HrkyuM B ocib i3 Ox (20,95 £ 1,39 mr/ma
npotu 24,09 *+ 0,81 mr/m).

Po3moin XxBopux 3a1eXKHO Bill CTyIIeHs 3a0€3Me4eHOCTi
BiTamiHoM D HaBemeHo Ha puc. 1, SIKUil IeMOHCTPYE, 1110
Y KOTOPTI 3i 3HIKEHOIO 3a0e3MedeHicTio BitamiHoM D ta
HasiBHicTIO OX Maiixe BABiui Oibllla yacTka ocib i3 Helo-
cratHicTio Bitaminy D (20—29 Hr/mur).

Tabnuys 1. Xapaktepuctuka BoCnifXeHoi rpynu

Fpyna . B(iﬁ" ftr)nK)" - HassHicTb OX -
3aranbHa rpyna xsopux 145 46,99 + 0,80 49 33,8
YHonosiku 28 47,25 + 1,79 8 28,57
KiHkn 117 46,93 + 1,01 41 35,04

Ta6nunys 2. PiHi BitamiHy D Ta Ca B cupoBarTLi KpoBi 3a71€XHO Bifj HassBHOCTi oXupiHHsa (M = m)

Moka3Huk 3aranbHa rpyna Ox Be3 Ox P
Bitamid D, Hr/mn 22,95+ 0,73 20,95 + 1,39 24,09 = 0,81 < 0,05
Ca, Mmonb/n 2,39 + 0,02 2,42 + 0,02 2,38 + 0,02 > 0,05
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Takum ynHOM, HasgBHicTh OX y XBOPUX HA €HAOKPUH-
Hy MaToJIOTiI0 HE CIPaBJISIE BipOTiIHOTO BIUIMBY Ha YacTO-
Ty TinepKajablieMii. ¥ Toii Xe yac B ocib i3 Ox cepenHiit
piBeHD BiTamiHy D y KpoBi BipoTigZHO 3HMXKYETBCS, a Cepe/l
ocib 3i 3HMXKeHUM piBHEM BiTamiHy D nepeBaxae nediuut
BiTaminy D, Ha BimMiHy Bix oci0 6e3 OX, y IKMX ITepeBaxkae
HeIOCTaTHICTh BiTaMiHy D.

O6roBopeHHs

Pesynbsrat gocmimkeHHsI IMoOKaszaau, IO Cepel XBO-
puX i3 pi3HOI0 S€HOOKPMHHOIO IIATOJIOTIEI0 3HIDKEHA 3a-
Oe3reyeHicTh BiTaMiHoM D BimsHavamacst y 83,1 % Bu-
nankKiB, a cepenHiii piBeHb BitamiHy D y KpoBi cTaHOBUB
22,95+ 0,73 Hr/mi, TOOTO repedyBaB y 30Hi HEIOCTATHOCTI.

OCKilbKM Ha ChOTOJHI MUTAHHS IMOIIMPEHOCTI nedi-
Uty BiTaMiHy D y CBiTi JOCUTb IIMPOKO BUBYEHE, € MOX-~
JIMBICTb TIOPiBHSITU PE3YJbTaTH Yy Pi3HUX MiCIIEBOCTSIX.
Tax, 3a manumu gocaimkeHHst Euronut-Seneca [10], mem-
kaHui ITiBHiYHOI €Bponu MatoTh cepeaHi piBHi 25(OH)D
40—50 Hr/mi, 110 IMOB’SI3YIOTh i3 CBITJIIIOIO 1IKipOIO Ta
3HAYHOIO YaCTKOO B PallioOHi MPOIYKTIiB MOpSsI, a B TiBACH-
HOEBPOMEHIIB 1eil moKa3HUK cTaHoBUThL 20—30 Hr/mi.
ITpu o6cTexenHi 1575 MemkaHiiB Ykpainu Bikom 20—95
POKIB BCTaHOBJICHO, 1110 Jiniie y 4,6 % ocib pisHi 25(0OH)D
nepebyBanu y Mexax Hopmu, y 13,6 % Big3HaueHO Helo-
CTaTHICTh, a y 81,8 % — medimuT Bitaminy D [11]. Cepen
KOTOPTU XBOPHUX PEBMATOJIOTIYHOIO Ipodiato, sKi Oyau
0o0CTeXXeHi B 00JiacHili KOHCYJBTATUBHIN MOJIKITiHI-
i M. JKutomupa, HegoctaTHicTh BitamiHy D manu 18 %
MPUIHATHX 32 PiK XBOPUX (MEPEBAXKHO 11€ OYJIN KUTEJi Mi-
cta — 69,5 %) [12]. To6To ipobaema nedinuty Bitaminy D
€ aKTyaJIbHOIO JIJIS1 Pi3HUX KpaiH, a 3BaXkaloun Ha pO3BUTOK
Pi3HOOIYHUX MATOJOTIYHUX MPOILECiB HA TJIi HU3bKOTO PiB-
Hs BiTamiHy D, € HeOOXiTHICTh pO3pOoOKU AudepeHIIiiioBa-
HOT ISl Pi3HUX KJIIMAaTUYHUX YMOB CUCTEMU MOHITOPUHTY
CTyIeHs 3a0e3nedyeHOCTi MellKaHLiB BitamiHoMm D [13, 14].

3a omepkaHUMU TaHUMU, Ha TJ1i OX piBeHb Bitaminy D
Y KPOBi BipOTiJHO 3HMXXYETHCS i MTPU LOMY 30UJIBLIYETh-
¢Sl KiJIbKIiCTh 0cib 3 pediuurom Bitaminy D (< 20 Hr/mi).
Y 16,5 % obcTexkeHnX BUSIBJIEHO TiepKaabLieEMil0 — Mpo-
BimHu#t cumnTom MoxJinBoro III'TIT, mpuyomy Ha i Ox
piBeHb Ca OyB BUIIIUM, HixX B 0oci0 6e3 OX, ajie pi3HulIi He
TOCSITJIM CTYTEHS BipOTiTHOCTI.

Bepyun mo yBarm BcTaHOBJIEHI MeXaHi3MU acOLliaTUB-
HUX 3B’513KiB Mix Aedinutom Bitaminy D i TII'TIT, 3Hauny
MOIIMPEHICTh HEAOCTATHLOTO 3a0e3IeueHHs BiTaMiHoM D
XBOPHX i3 EHIOKPUHHOIO MATOJIOTi€0, HasiBHiCTh OX (TIpu-
OJIM3HO Y TPETUHU XBOPHX), OOTSKEHHS CTYIIeHS 1eDiuuTy
Bitaminy D Ha T1i OX, 1MO€qHaHHS y XBOPUX 3 EHIIOKPUHO-
narismu aediuurty Bitaminy D 3 OX ciiig po3iiHoBaTH K
yruHHUK pu3uky po3BuTKy III'TIT. ¥ takoi rpymm xBopux
HeoOXiJTHO peryJsipHO KOHTpoJroBaTy piBHi Ca B cupoBar-
ui kposi ta I1TT, a Takox migTpuMyBaTh HOpMaIbHY 3a0€3-
MneyeHicTh BitamiHoM D.

BucHoBKMU

1. ¥V xiiMaTUYHUX yMOBax YKpaiHU y XBOPUX 3 €HI0-
KPMHHOIO TIATOJIOTIE€I0 CepedHiil piBeHb 3a0e3IeYeHOCTI
BiTamiHoM D mnepeOyBae y Mexax HOro HeIOCTaTHOCTI
(22,95 + 0,73 ur/mn).

Hopwma BiT. D
W HepocrtartHicTtb BIiT. D
B [eciunT BiT. D

PucyHok 1. Po3nogin xBopux 3a cTyneHem 3a6e3-
ne4yeHocrTi BitamiHom D 3anexHo Big HassBHOCTIi OX:
A — xBopi 3 Ox; b — xBopi 6e3 Ox

2. HasBHICTb OXXMpPiHHS Y XBOPUX 3 EHIOKPUHHOIO Ta-
TOJIOTIi€I0 ACOIIOETLCS 3 BipOTiMHO HIDKYMM 3a0e3redeH-
HsIM BiTamiHOM D, 3pocTaHHSIM MaliKe BIBiUi KiJIbBKOCTi
oci6 3 gediurom 11por0 BiTaminy (< 20 Hr/MJT).

3. Y XBOpUX 3 €HAOKPUHHOIO MATOJOTi€l0 MOENHAHHS
OXUpPiHHA i nedinuTy Bitaminy D citin po3rismnaTul SK YiH-
HUK PU3UKY IEepBUHHOTO rinepnapatupeo3dy. Taki xBopi
IMOTPeOYIOTh PEryIsIpPHOrO KOHTPOJIIO PiBHS KaIbllilo KPOBi
Ta MapaTropMOHY, a TaKOX MEJIUKAMEHTO3HOI MiATPUMKU
IUUIS1 aleKBaTHOTO 3a0e3neyeHHs BitTamiHoM D.

KonduiikT inTepeciB. ABTOpM 3asBJISIIOTH MPO BiICyT-
HIiCTh KOH(MJIIKTY iHTepeciB Ta BiIacHOI (phiHAHCOBOI 3alli-
KaBJIEHOCTi MpU MiArOTOBLI JaHOI CTaTTi.

Indopmaniss npo dinancysannsa. CrtarTsd cTBOpeHa B
pamkax HIP «Po3pob6yiieHHsT METOI0IOTiUHUX ITiIXO/iB 10
CKPMHIHIY, 1iarHOCTUKM i MEHEIKMEHTY MEPBUHHOIO Ti-
neprapaTupeosy sl Pi3HUX JAHOK CUCTEMU OXOPOHU 3/10-
poB’si» (HAMH VYkpainu, 02.21 (20212023 pp.)).

Buecok aBTopiB y minroroBky crarti. /onuaposa O.A. —
KOHIICTILisI, JAW3ailH JOCJiIKEeHHsI, penaryBaHHs CTaTTi;
Jlybosux B.M. — o0OCTeXXeHHS XBOPUX, HAITMCAHHSI CTaTTi.
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Associative links between obesity and vitamin D levels as a risk factor
for primary hyperparathyroidism

Abstract. Background. To date, the fact and mechanisms of as-
sociative links between vitamin D deficiency and primary hyper-
parathyroidism (PGPT) have been established. In turn, the level
of 25(OH)D is influenced by climatic conditions and the presence
of obesity (Ob). These set the purpose of the study — to determine
the supply of vitamin D in patients with endocrine disorders li-
ving in the climate in Ukraine, and to assess the impact of Ob on
vitamin D levels and the development of hypercalcemia — signs
of PGPT. Materials and methods. BMI, serum calcium (Ca) and
vitamin D levels in 145 patients who were in the endocrinology
clinic for various endocrine pathologies were studied. The fre-
quency of vitamin insufficiency and vitamin D efficiency, hyper-
calcemia in groups with and without obesity was analyzed. Results.
The proportion of obese in the general group was 33.8 %, among
men — 28.57 %, among women — 35.04 % (p < 0.05). The le-
vel of Ca in the blood was 2.39 £+ 0.02 mmol/Il, high Ca level oc-
curred in 16.55 %, and Ob — in 49 (33.49 %) patients. Against
the background of Ob, the level of Ca was 2.42 + 0.02, and in
non-obese people — 2.38 + 0.02 (p > 0.05). Average level of vita-
min D in the blood in the general group was 22.95 = 0.73 mg/ml
and was probably lower in individuals with Ob (20.95 £ 1.39 vs.

24.09 + 0.81 mg/ml in groups without Ob, p < 0.05). Distribu-
tion of the disease by the degree of provision of vitamin D showed
that in a cohort with low security vitamin D and the presence of
Ob subgroup with a deficiency of vitamin D (20—29 ng/ml) was
almost twice as large as the similar subgroup without Ob. As fol-
lows, the presence of Ob in patients with endocrine pathology
has no probable effect on the incidence of hypercalcemia, but is
associated with a probable decrease in the level of vitamin D in
the blood with a predominance of subgroups with vitamin D defi-
ciency, while in the group without Ob. Conclusions. In the climatic
conditions of Ukraine and the functioning health care system in
patients with endocrine pathology, the average level of vitamin D
is within its deficiency (22.95 £ 0.73 ng/ml). The presence of
obesity in patients with endocrine pathology is associated with a
probably lower supply of vitamin D, almost doubling the subgroup
with vitamin deficiency (< 20 ng/ml). The combination of obesity
and vitamin D deficiency should be considered as a risk factor for
primary hyperparathyroidism in patients with endocrine patho-
logy. Such patients need regular monitoring of blood calcium and
parathyroid hormone, as well as medical support for vitamin D.
Keywords: primary hyperparathyroidism; obesity; vitamin D
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Pe3tome. Tpom6oem6oriis nereHesoi aptepii (TEJIA) — 0AuH i3 He6araTb0oX XUTTE3arpo3/mMBuX CTaHiB. Ha cbo-
rofHi 3a yMOB MEHLLIOI pPyXsmMBOCTi JIlo[evt B cuily npogheciviHoi ix gisnbHOCTI (TpuBane cygiHHSI 3a KOMITHTEPOM)
i coyianbHOI MoBeRIHKM 3pocria KinbKiCTb BUNaaKiB BEHO3HOro TpoM6oemM6oriamy. PekomeHaauii €Bponericbkoro
ToBapucTBa kapgiosnoris 3 TEJIA (2008, 2014, 2019 pp.) cTanu NOTYXXHUM IHCTPYMEHTOM LLOLO [iarHOCTUKMU, JTiKY-
BaHHs | cTpatugbikalii pusnKy cMepTesibHUX HacrigkiB. MNpoghinakTvka peunanBy TPOMO0EMOOIYHUX YCKIaaHEHb
YCKNagHeHb BPaxoByETbCS HAasIBHICTb CEpPLEBOI HEAOCTaTHOCTI, ILLEMIYHOI XBopobu cepus, ibpunsayii nepes-
cepab, WO MEBHOK MIipOK CTUPAE BIAMIHHOCTI MK apTepiasibHUMM | BEHO3HUMU Tpombo3amu. PakT 3poCTaHHs
Bunagkis TEJIA 3 BIkoM € He3arnepe4HuM, rnpoTe Ha BigMIHy Bif atepoTpoM603y BEHO3HI TPOMOO3U BUHUKAIOTb
Habararto paHille, y MonoALuIivi rnonynsayii. Takum YYUHOM, BEHO3HI TPOMOO3u € [eLLO «MOIOALLUMMU» 3a apTepi-
asnbHi. CTOCOBHO reHaepHuX BigMIHHOCTeV, To 3 BikoM TEJIA YacTille TpaniseTsCs y YOMO0BIKIB, y XIHOK criocTe-
piraeTbcs TeHAeHUis 0o «oMonomkeHHs» TEJIA. Heabusky posib B LbOMY BigirparoTeb MpuvioM KOHTpaLenTuBiB,
PU3NKM BEHO3HOIO TPOMBOEMOOSTiIBMY HECYTb BariTHICTb, MOM0rn. Xo4a MEHLL Br/IMBOBUMM B PO3BUTKY BEHO3HOIO
Tpom6oemboniamy i TEJIA BBaXXaroTbCs JTKKOBUU pexXuM (6inbLue HXK TPy [Hi), 3HEPYXOMIIEHHST Y CUASHOMY MOJ10-
XKEHHI (TpuBanvvi nepernit, noi3aka B asToMooOini), MOXWAnY BiK, y peasbHiv KIiHIYHIVi npakTuli He crig HexTyBatu
J1anapocKorniqYHuMK orepauyisiMmy 1a CyrnyTHIMU cTaHaMu — OXUPIHHAM, LyKpOBUM [iabeToM, apTepiasibHoro rinep-
TEH3IEI0 | BAPUKO3HUM PO3LLMPEHHSIM BEH. [Npy HariMeHLwuivi nigo3pi Ha TEJIA BaxmBuM € BpaxyBaHHS Jlikapem
BULLE3a3HAYEHUX YUHHUKIB. YiTKuV aniroput™ [iarHOCTUKW | cBOEYacHe JliKyBaHHsI 3abesaneyaTb eheKTUBHICTb
BeAEeHHs1 Takmx XBopuXx i npouec ix ogyxaHHsi. OCTaHHIMU poKamMy OXXUPIHHS K YUHHUK HU3bKOIHTEHCUBHOIO 3ana-
JIEHHS1 CTasIv BBaXKaTu MPUYETHUM [0 MPOLECIB MiABALLEHOro TPOMOOYTBOPEHHS. | Xo4a 3'acoBaHi NEBHI MEXaHI3Mu1
TPOMOOYTBOPEHHS MPU OXUPIHHI, 4O KiHLS HE3PO3YMITMMU 3aJIMLLAKTLCS YacTi ghatasibHi TPOMOOTUYHI HACTIIGKN
TsKKOro nepebiry COVID-19, nepeBaxkHO y KaTeropii nayieHTIB i3 OXUPIHHAM, rOPYLLEHHSIM BYITIeBOAHOrO 0OMi-
HY, UyKpoBuM giabeToM. HaBeneHum KniHiYHuM BUNagkoMm aBTopu NPOAEMOHCTPYBATU CYyMapHy cTpatugikayito
YUHHUKIB PU3VIKY HaBITb, Ha NEPLUMK MO, HECYTTEBOIo BIIIMBY OXUPIHHSA | CT., ane B MoeaHaHHI i3 BapUKO3HOHO
XBOPOOOIO HWXKHIX KIHLIBOK, LLJO CTaI0 npu4mHO macusHoi TEJIA i3 3yrvHKOI cepusi y MOSIO[0ro 4osoBika.
Kno4yoBi cnoBa: tpom6oem6ornisi nereHeBoi apTepii; BEHO3HWN TPOMGO3; BUCOKUI PUBUK; TPOMGOJTITUYHA Te-
pariisi; aHTUKoarysIsiHTU; OXXMPIHHSA

BCTYI'I 12,7 %. Cnin BinzHauuTu, mo guire y 10 % miarHo3 Bcta-

3a MaHWUMU CTATUCTUKU, KOXHY XBUJIMHY B OJHOTO
nauieHta B CLIA wmaHidecTyloTh CUMITOMM TpOMOO3Y
rnbokux BeH (TI'B) HMKHIX KiHIIIBOK a00 TpoMOoeMb0-
i iereHeBoi aprepii (TEJIA); KoXHi 1I°SITh XBUJIUH OIUH
nauieHT nomupae BHachinok TEJIA. Tak, y cBiTi Bix TEJIA
mopivHo rmomupae 0,1 % HaceleHHsI, TOCTiTaJIbHA JIeTallb-
HIiCTb CTaHOBUTH 15,6 %, XipypriuHa jeTaabHicTh — 5 %,
IPUIOMY JIETAJIbHICTD Y TepIiri 3 Micsli csira€ mpuOIn3HO

HOBJIIOETHCS B TEPIi TOAUHU Bill PO3BUTKY 3aXBOPIOBaH-
Ha. MoXIMBO, 4epe3 MO3aidyHICTh KITIHIYHOI KapTUHU i
BiICyTHiCTh criendiuHux cummnromis niarno3 TEJIA Bcta-
HOBJIOETBCA B 1 i3 12 malieHTiB Ha JOTOCITITAILHOMY €Ta-
i, y 30 % nomepJux giarHo3 TEJIA He po3risizaBcs, xoua
KJIiHiYHi 03HaKu Oy JOKYMEHTOBaHi, a Hee(DeKTUBHICTh
AHTMKOATYJISTHTHOI Tepartii 31e0iIbII0T0 MoB’s13aHa i3 He-
BUACHMM ii Ipu3HaYeHHsIM [1—3].
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Cepen YMHHUKIB 3 BUCOKHMM IIIAHCOM iHillifOBaHHS
TEJIA Bu3HaHi BeluKe XipypriyHe BTpyYaHHsI, BeJIuKa
TpaBMa — TiepesioMu (CTerHa, HOTM), PEIMO3Ullis yJiaM-
KiB CTETHOBOI KiCTKM, KOJiHA, CIiHAJbHI MOIIKOIKECHHSI.
Y HoBilt penakiiii HactaHOB 2014 poKy 10 TaKUX YMHHUKIB
BiIHEC/IM TOCITiTali3alliio 3 IPUBOLY CEPLEBOI HEIOCTaTHO-
cti (CH) abo ¢iopusuii nepencepab, iHbapKT MioKapaa.
13 cepenHbOIO 3HAYYIIICTIO BIUIMBY BiA3HAauyeHi apTPOCKO-
Mist KOJIIHHOTO CyT100a, 3JI05IKiCHI TTyXJIMHM i XiMioTepartis,
JIETEHEeBO-CeplieBa HEAOCTaTHICTh, IMapajlidy y iHCYJBTHUX
XBOpUX, a TaKOX Teparlisi OpalbHUMM KOHTpaleNnTuBa-
MU, TOPMOHO3aMiCHa Teparlisi, MiC/ISIMOJOrOBUIA TIepion,
eKCTpaKopIiopajabHe 3aIUliIHeHHS, TTOIepeaHi BUMAIKU Be-
Ho3Hoi TpoMboemboii (BTE), Tpombodinii. MeH Brim-
BOBMMU YMHHMKaMHU 111070 po3BUTKY TEJIA BBaxaroTbcs:
JIKKOBUI PeXXUM Oijibllie HiXX TP [THi, 3HEPYXOMJICHHS Y
CUISTYOMY MOJIOXKEHHi (TpUBAIUIA MEpesiT, MOi3AKU B aB-
TOMOOIJIi), TIOXMJIMI BiK, JIallapOCKOITIYHi OIlepallii, BariT-
HicTb (IOMOJIOrOBUIA Mepioj]) Ta CYMyTHI CTaHU — OXMPiH-
H$I, LIyKPOBUI ia0eT, apTepiajibHa rinepTeH3sis i BApuKo3He
po3mmpenHs BeH [4—7]. Tpamuniiino TI'B 3me6inbmoro
HUWXKHIX 1 BEpXHiX KiHIIiBOK, (bj1e6b0TpoMO03M BEH Ta3a BBa-
JKaloThCsl HavacTilmmMu Tpurepamu y BuHukHeHHi TEJIA.
JloBeneHo, 1110 BEHO3Hi TPOMOO3U € NEIO0 «MOJIOAIIUMMU»
3a aprepianbHi. Tomy ocranniM yacom TEJIA Bu3nana
BaXKJIMBOIO IMMPUYMHOIO CMEPTI y MalliEHTIB MOJIOJOTO BiKY.
Taxk, y mocanimkerni Sakuma i3 2007 aBroriciii 2,3 % cmep-
Teil IpuIIagajao Ha KaTeropito oci6 Bikom Bix 20 1o 39 pokis
[6]. Anauti3 aBTOMICIi MPOAEMOHCTPYBAB, 110 TiIbKK y 20 %
miarHo3 TEJIA BcraHOBIIOBaBCS IPIDKUTTEBO. A HeBIadi
AHTUKOATYJISHTHOI Tepamil y 1i€i KaTeropii XBopux o0y-
MOBJIEHI 3[e0iIBIIOro 3BOMIKAHHSAM ii IIpU3HAYeHHS, abo
B3arajli Take MATaHHS He mocTaBajio. ICHye Jiniie AeKijbKa
nociimkeHb 3 BuB4eHHs1 TEJIA y Mmononux moneii [5].

CyMHiBU nipu BcTaHOBJeHHI niarHo3y TEJIA oOymoB-
JII0€ HecleUuuiyHiCTh KJIaCUYHOI CUMOTOMATUKKU Ta MO-
3aiYHICTD KJIiHiYHOI KapTUHU. 3rigHo 3 npaBwiamMu PERC
(Pulmonary Embolism Rule out Criteria), niarHo3 BBaxka-
€ThCS CYMHIBHUM IIpM Bili namieHTa < 50 pokiB, 4acTOTi
cepuesux ckopodenb (YCC) < 100 ynapis, SaO, < 95 %,
BiJICYyTHOCTI KPOBOXapKaHHsI, 3aCTOCYBaHHI Teparlii ecTpo-
TeHaMM, XipypriyHUX BTPYYaHHSIX UM TpaBMax YMPOIOBXK
YOTUPHOX TWIKHIB, TONEPEeIHbOMY €Mi30[li BEHO3HOrO
TpoM0OOeMOOIIi3My I yHiJIaTepaJIbHOTO HAOPSKY KiHIIiB-
ku. Yunuuku pusuky TEJIA pizHomaHiTHi. CyyacHi pe-
TPOCHEKTHUBHI HEKOHTPOJIbOBAHI JOCTIIKEHHS Y MOJOINX
Jozei BctaHoBMo0Th, 1110 TEJIA 'y 17,8 % € HectipoBOKO-
BaHOI0. BariTHicTh, KOHTpaLIENTUBY i TPaBMU CIIPABIISIIOThH
OiTBIII CYTTEBUI BIUIUB 11010 PO3BUTKY BEHO3HUX TPOMOO-
3iB Yy MOJIOIMX, HiXK y cTapiuux oci6 [12].

Ilompu icHyI04y HEOTHO3HAYHICTD MOTJISIIB IIOA0 3HA-
yymocTi oxupiHHs B po3BUTKy TEJIA, BXe 3 uaciB ®pa-
MiHTeMCBKOTO MOCJIIKEHHSI i BIiAIOBIIHO IO pPEeKOMEH-
Jamiin €Bporreiickkoro ToBapucTa Kapmiosoris (2008 p.)
OXUPIHHS MOCTYJIIOBAJIOCh SIK YUHHUK PU3UKY BEHO3HOTO
tpomboemboizmy i TEJIA [7, 11]. 3a pesynasratamu jae-
KiJIbKOX MeTaaHali3iB, yacTtoTa nepsuHHoi BTE cepen ma-
LIEHTIB 3 OXMPIiHHAM yOBiUi BUINA, HIX cepel MALli€HTIB
i3 HopMmasibHUM iHaeKcoMm Macu Tina (IMT). Yacrora mo-
propHux BTE cranoBuna 16,7 % npu IMT 25-30 kr/m?,

17,5 % — npu IMT > 30 xr/m? nopiBHsiHO 3 9,3 % y naitieH-
TiB i3 HOpMaJibHOW Macoto [5]. OcTaHHIM YyacoM AesIKUMU
JOCJTIIKEHHSIMU 1 Y MOJIOAMX OCi0 OXUPIHHS PO3IJISIIA€Th-
sl SIK BaKJIMBUI YMHHUK PU3NKY BEHO3HOTO TpPOMO0eMO0-
JIi3MY, XO4a iHIli aBTOPU BKa3ylOTh HA HEBIPOTIIHICTh 1[bO-
ro [6]. OXupiHHS HEPIIKO aCOLHIOETHCH i3 TITOAMHAMIEIO,
BapHUKO3HOI XBOPOOOIO HMXKHIX KiHIIIBOK, sIKa Ma€ caMO-
CTilfHe 3HAYEHHS 11100 TPOMOOYTBOPEHHS Y BeHAX HUXKHIX
KiHIIiBOK i CyMapHO 30iJIbIIIYE PU3UK TPOMOOEMOOJTIA.
2KuvipoBa TKaHMHA SIK €eHIOKPUHHUI i TapaKpUHHUMI Op-
raH Oepe yJacTh y Mpoliecax, 110 PeryIiol0Th TPOMOOYTBO-
pPEHHS. AIWTMOHEKTUH, K CUTHAJbHMI TMOJINEenTUI, BU-
PpOOJISIETHCS AAUTIOLIMTAMU i CTUMYIIIOE TIPOAYKIIiI0 OKCUIY
a3oTy, TUM CaMUM CTPUMYIOUYM DPO3BUTOK EHAOTENiaTbHOI
nucdyHkuii [9]. TnoanunoHeKTHHEMisl acOLIIEThCS i3
MOPYIIEHHSIMU TPOMOOIIMTAPHO-TUIA3MOBOTO TEMOCTa3y 3
MOJATBIIMM MPUILIBUAILIEHHSIM TPOMOOYTBOPEHHSI. 3BiCHO,
MOro piBeHb iCTOTHO 3HIVDKEHMI IIpU OXUPIHHI i aObmoMmi-
HaJIbHOMY pO3MoIijii xXupoBoi TKaHuHU. Cepell MexaHi3MiB
TPOMOOYTBOPEHHSI TIPU OKUPiHHI PO3MISIAAI0Th CEPEIHBO-
iHTEHCUBHE 3araJieHHsI, TTpUTaMaHHEe >XWPOBil TKaHWHI,
i3 CTUMYJISILIIEI0 TPOMOOIIUTIB i ypaxkeHHSIM €HIOTeJIilo Cy-
nuH. [1poszananbHi IUTOKIHU, SIKi CUHTE3YIOTh aJUTOLIUTH,
CIIPUSIIOTH aKTUBALLil MPOKOATyISIHTHUX (DaKTOPiB Ta MOJIe-
KyJ aaresii, MPUTHIYEHHIO aHTUKOATYJISTHTHUX PETYJISITOP-
HUX OUIKiB, MiIBUIIEHHIO TeHepallil TPOMOiHY Ta aKTUBALLil
TpomOouuTiB. Ilpo3amanbHi LIMTOKIHM amWUMOIUTIB, TaKi
K (pakTop HEKpo3y IMyxJIMHM o (tumor necrosis factor —
TNF-a) ta IL-6, cTUMYITIOIOTH BUKUI TKAHMHHOTO (haKTopa
3 eHAOTeNiaTbHUX KJIITUH Ta MOHOLMTIB. 3amajieHHs M-
TPUMYE TPAH3UTOPHA TIMOKCigd MIBUIKO 3pOCTA0YO0i Ta MO-
raHoO BacCKyJISIPM30BaHOI XXUPOBOi TKaHMHU. PemosenboBa-
Ha 3arajJeHHsIM XUpoBa TKaHWHA MOJIsIpU3ye Makpodarv B
aKTHBOBAHY TIPO3ananbHy (hopMy. IX B3aeMomist 3 agumomm-
TaMU Ta TIPeaguIolUTaM1 JOAaTKOBO TiIBUIIYE CEKPELit0
Ta CUCTEMHY LIMPKYJISLIiI0 ITpo3anaJlbHUX LIUTOKIHIB, TAKMX
gk TNF-a, intepretikiau (IL-6 Ta [L-1p), BUKnKaoun Ta
MiATPUMYIOUM CTaH CUCTEMHOTO 3arajJeHHsI B €HI0TeJTil.
Hu3sbkoiHTEeHCHBHE 3amMajieHHs TaKOX AaCOLIIOETHCS
3 JIUCPETYJISIIED €HIOTeHHUX aHTUKOAryJSIHTHUX MeXa-
Hi3MiB, BKJIIOYAIOUM iHTiOITOp TKAHMHHOTO (hakTopa, aH-
tutpoMOiH 11 Ta cucremy npoteiny C [1]. Brius npo3a-
MaJbHUX LMUTOKIHIB Ha TeNaToOUMTH Ta KJIITUHU €HIOTENil0
IIPOBOKYE ITIABUILIEHHS TaKUX (PaKTOPiB 3ropTaHHs, SIK IO-
ctpodazoBuii 6i1ok idbpuHoreH, dakrTop GoH BinnedpaH-
na ta ¢akrtop VIII. Ilopsin 3 eHooTesieM CyauH Ta remaTo-
IIUTaMU XWPOBAa TKAaHWHA CUHTE3Yy€ IHTIOITOp akTWBaTopa
masmiHoreHy (PAI-1), skuii iHTiOye SIK TKAaHUHHUI aKTUBa-
TOP TUIa3MiHOTEHY, TaK i aKTUBATOP TUIa3MiHOTeHY YPOKiHa3-
HOTO TUITy, MPUTHIUYIOUM TUM CaMUM Ipolec (hiOpuHOI3Y.
[MimBumnyetnscst cuaTe3 PAI-1 BiciiepaJbHOIO XXMPOBOIO TKA-
HUHOIO MPHU LIeHTpaTbHOMY TuITi oxXupiHHsA. TNF-o Takox
cripusie minBuilieHHIO npoaykilii PAI-1, 1o no3Bossie 3B7s1-
3aTy TIpUTHIYeHHS (hiOpMHOIMIZY 3 HU3bKOIHTEHCHBHUM 3a-
MaJIeHHSIM, IPUTaMaHHUM OXUPiHHIO. TakuMm yrHOM, PAI-1
SIK KOMITOHEHT (hiOpMHOMITUYHOI CUCTEMU KPOBi cTabiTi3ye
¢ibpuH, Oepe yJacTb Yy peMOIEIIOBaHHI CyIWH, KIITUHHIiA
Mirpallii, IIpUTHIYyEe aKTUBATOPHU IUIa3MiHOreHy. binblia ga-
ctuHa upkymowoudoro PAI-1 3pocrae mipu oXXupiHHI, TUM
caMMM TTiABUIIYIOUN pU3UK TPOMOOYyTBOpeHHs. BeraHoBe-
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4]

HUN OpsIMUI KOPEJISILIAHUI 3B’ 130K MixK I0r0 KOHLIEHTpa-
mietro # IMT, iHnekcoM criBBiTHOIIIEHHSI OKPY>KHOCTI Taii/
OKPY>KHOCTi CTETOH He3aJIeXKHO Bif BiKy i cTati [5].

Cepen aguIoOKiHIB, CMHTE30BaHMX XKMPOBOIO TKAHU-
HOIO, € PEYOBUHU 5IK 3 TPOTPOMOOTUYHOIO (JIENITUH, pe-
3ucTuH, BicatuH, PAI-1), Tak i 3 aHTUTPOMOOTUYIHOIO
nieto. /1o aHTUTPOMOOTUYHMX aJUITIOKIHIB BiTHOCITD all-
MOHEKTHUH Ta amnejliH. AIMIIOHEKTUH 3MEHIIYE B3aEMO/IiI0
JICKOILIUTIB 3 €HIOTENIEM Ta MPUTHIUye mpoJidepailito
TJIAJIKOM SI30BUX KJIITUH, CTUMYJIOE MPOMYKIIiI0 OKCHUILY
a30Ty B eHIOTEMaTbHUX KITITUHAX Ta CHHTE3 TTPOTH3aralb-
Horo IL-10 y Mmakpodarax, TpurHigyye CUHTE3 TKAHUHHOTO
YMHHUKA K B €HA0TeNii, TaK i B Mmakpodarax. [Ipu mpo-
rpecyBaHHiI OXUPiHHS PiBeHb allMTIOHEKTUHY Y KPOBi 3HU-
JKYETBCS, Y TOI 4Yac K piBeHb aleliHy, HaBIaKu, 3pOCTae
[1]. Binpumr Toro, kjiHiYHEe BUKOPMCTaHHSI CTaHAAPTHOI
AHTUKOATYJISIHTHOI Ta aHTUWArperaHTHOI Tepallili y TaKux
XBOPHUX OOMeKeHe Yepe3 HeIOCTaTHICTh JTaHWX PO BIUIMB
nigsuieHoro IMT Ha ix edpekTuBHIiCTb Ta Gesrneky [2, 4].
VY OinbIIOCTI KITIHIYHMX IOCTiIKEeHb aHTUTPOMOOTUIHUX
npenapariB XBOpi Ha OXUPiHHS TepedyBaloTh B IPyIli BU-
KJIIOUEHHSI, a iCHYIOUi JOCIiIKEHHs 3[1e0iJIbIIIOr0 MaloTh
obOcepBalliifHUi Ta peTpocnieKTUBHUIA XxapakTep [8—10].

Cizi 3ayBaXkUTH, 1110 TTOJIOBMHA CITPOBOKOBAHUX BUTIA -
kiB TEJIA Manu onyH YMHHUK pU3uKy, 34,3 % — nBa, 10,8 i
5,9 % — tpu a6o yotupu, a 0,98 % — 1’sITh i GiNbIIE YNHHU-
KiB pu3uKy. ToOTO 3 BiKOM CJIill TPOBOAUTY CKPUHIHT IIOI0
onkoacouiioBanoi TEJIA, a y Moyiogux BiH OiJIBIII CTOCY-
€TbCSl BUSIBIEHHST TpoMOoddinii. He3Baxkaroun Ha GaraTo-
(hbaKTOPHICTh i MOLIMPEHICTh OXUPIHHS, MOTO HasIBHICTb
He BpaxoByloTh icHytoui (2KeHeBcbka, YenbchbKa, Padua)
LIKaJIM OLIHKM Haiibinbioi BiporinHocti TEJIA [8, 9, 13].
Binomo, 1o pusuk TpoM0O03y 3pOCTa€ IMpPOMOPLIiitHO 10
cragiii oxxupinHs. Yacrimi Bunagku TEJIA mpocTexyioTb-
ca ripu oxupinHi 111 c1., Hix | ct. [loTeHiTHO BUCOKMIA
pusuk TEJIA Bin3HavaeThcst mipu Basi nmoHan 150 xr. Crig
MAKPECTUTH, IO 3HAYUMICTh OKUPIHHS CYTTEBO 3POCTAE
MNPy MOEAHAHHI iHIIIMX MPOBOKYIOYMX YNHHUKIB.

Onuc KAiHIYHOro BUNAAKY

HaponuMo KiaiHiUHMIT BUIIAgOK MallieHTa, SIKM Tie-
peHiC 3yMUHKY KpOBOOOITY BHACJIIOK BEHO3HOTO TPOM-
00eM00J1i3My 3 HasIBHUM TPOMOOM B MOPOXKHUHAX CeplLd i
macuBHOO TEJIA. B anamHesi y naiiieHTa Oyia Bapuko3Ha
XBOpOoOa HMXHIX KiHIIBOK i oxupiHHs | ct. XBopuii K.,

1975 p.H., noctaBieHuil y TsokkoMy ctadi 22.08.2016 poky
0 13:30 y BimmiyleHHsT aHECTE310I0Til Ta peaHiMallii 3i cKap-
raMu Ha IMOpYIIEHHSI CBiIOMOCTI, BUpaxkeHy 3arajibHy ciaab-
KIiCTb, CIIpary, CyXuil Kailejb, OHIMiHHSI B TIpaBiil pyii. 13
aHaMHe3y 3aXBOPIOBAHHS: TMOTIPIIEHHSI CTaHy BUHUKIIO
TIDKIEHDb TOMY, KOJIY BUHUK OiJlb Y DUITHII cepiisi. XBOpHUil
3BEpHYBCS 32 KOHCYJIBTALIEIO O Kap/ioyiora, IicyIs ITpu3Ha-
YEHOTO JIIKyBaHHSI CTaH BiTHOCHO MOKPAIIMBCS, ajie 3arajib-
Ha c1abKicTh 36epiranach. 22.08.2016 BTpaTUB CBiIOMiCTb,
CHUJISIYM Ha JIaBli, Y IPUCYTHOCTI poauya. byna BUKiIukaHa
Opuraza MIBUIKOL JIOTIOMOTH. Y MpUMaJbHOMY BiIieH-
Hi BigOyiacs panToBa 3yMUWHKA CEPLIEBOI MisUTBHOCTI, TTPO-
BEICHO YCIIIIHI peaHiMalliiiHi 3axoau. 3 aHaMHe3y XUTTS:
nepeHeceHi onepaitii (20.11.2007) — BeHeKTOMisI cripaBa 3a
bebkokom; 23.05.2012 — BeHekToMist 3imiBa. Orysia: Imicist
peaHiMalliifHMX 3aXO/IiB: CBiOMICTb sICHa, Y yaci i mpocTopi
opieHTtoBaHuii. [TomoxeHHs B JixkKy racusHe. LLIKipHi mmo-
KPUBH i CTM30Bi 000JI0HKM O1if1i, Bosiori. HabyxaHHs sipeM-
HuX BeH. HangMipHO po3BUHYTA MiAIIKipHO-3KMPOBA TKaHM-
Ha (IMT 32 kr/m?). Cepuesi ToHu 3By4Hi, putmiyni, YCC
104 yn/xB, AT 85/60 MM pr.ct. ITynbcartist apTepiii HUXKHIX
KiHIiBok 36epexeHa. Sa0, 80 %. YJ1 26 3a 1 xB, NpUTyILIEH-
HS B HYDKHIX BiIIijzaX, JUXaHHs BE3UKYJIIpHE, ocablieHe
3 000X CTOpiH, MOOIYHI AUXaJIbHI ITYMM BiACYTHi. 2KMBIT
M’saKuii, 0e300JTicHII, TIediHKa +2 cM HIDKUYe Kpaio pedep-
HO1 1yru, Kpait 3akpyrieHuii. [1acTo3HICTh TOMiIOK.

Ha EKT (22.08.2016, puc. 1) dbenomen Q.S T, (McGinn
White), enesauia STy V,, V,.

ExoKI' (22.08.2016): munaraiis mpaBOro HUTyHOYKa
(3,3 cm). INineptpodist crinok niBoro ntyHouka (3CJILT —
1,16 MM, MIIIT — 1,28 mMm). Cuctoniuna (GyHKIisT 30e-
pexena (OB 59 %). Tpom6 npaBoro nepencepns (daory-
tounii). HepoctaTHicTh TpukycnigaibHoro kianana Il ct.
Jlerenena rineprensis 40 mm pr.cT. (II cT.).

Ha cepii KT opraniB rpyaHoi mopoxuunu (23.08.2016)
y Oidypkaliii 060X JiereHeBUX apTepiii, a TaKoX iX TiJIoK
Bi3yaJti3yloThCsl TOLIUPEHi MPUCTIHKOBI AedeKTr HarmoB-
HeHHsI 3 okmo3ieto moHan 70 %, 1110 3 HaGiAbIIOK TMO-
BIpHICTIO € TpOMOOTMYHUMH MacaMmu (Susp.: cyOToTaabHa
OKJTIO3isI, 32 BUKJIIOYEHHSIM HVXKHBOI TiJIKM JIiBOI JIeTeHe-
BOI apTepii). Y MpoeKil S, HUKHIX YaCTOK 000X JIEreHb
IOpP3aJIbHO TIEPUILIEBPAIIbHO Bill JIOKAJIHBHO ITOTOBIIEHOL
TUIEBPU Bi3yasli3yloThCsl AUISIHKM KOHCOJIiAallil JlereHeBoi
TKaHWUHM HETPaBWJIbHOI KJIMHOMOAIOHOI hopmu 3 hiOpo3-
HUMM TSDKaMU, 3 HaWOLIbIIOK KWMOBIPHICTIO TPOMOiH-
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dapkTHOiI eTiosorii. B remiTopakcax 3 000X cTOpiH mia-
THOCTUYHO 3HAYMMOI KiJIbKOCTI piiMHMA HE BU3HAYAETHCS.
Bucnosok: KT-o3Haku TpoM60eMOO0Iii JereHeBoi apTepii.
TpoMOiH(papKTHA ITHEBMOHISI HUKHIX YaCTOK 000X JIETCHbD.

JlyriilekcHe CKaHyBaHHSI BEH HMXHIX KIiHIIBOK
(23.08.2016): o3HaK TPOMOO3y HE BUSBIEHO. 3araJbHUI
aHajiz kposi Bim 22.08.2016: Hb 171 rt/1, eputpouuT
5,1x10"2, neitkountu 5,0x10°, IIHOE 10 mm/roa. Bimipy-
6iH 26,2 mmons/m, ACT 40 U/I, AJIT 42 U/l, cedoBuHa
4,5 MMOJIb/J, KpeaTuHiH 88 MKMOJIb/J1, 3arajibHuil 010K
66 /71, TIIoKo3a 6,6 MMoOJIb/JT, Katiii 5,3 MMoub/i1. Koary-
norpama Big 22.08.2016: TITI 100 %, POMK mo3uTtuBHi,
¢ibpuHoreH 3,5 r/j, aKTMBOBaHUII YaCTKOBUI TPOMOO-
miactuHoBui 9ac (AYTY) 22 c; 24.08.2016: AYTY — 50 c,
TI — 45 %, 1IC — 85 %, AT — 102 %, iGpuHoreH
2,3 r/n, xareMaH-3ajexHuit ¢piopuHoiz — 19 ¢. D-numep
Bim 22.08.2016 — 3271 ur/mu (HopMa 57—496 ur/mn). Te-
HEeTUYHi MapKepu TPoMOO3y: BOBYAKOBUI aHTUKOATYJISTHT
HeraTMBHUI, ToniMopdidm reHa no cakrtopa JleitneHa
(V dakropa 3ropranHs kposi, XIII ¢akropa 3ropraHH:
KpOBi, MPOTPOMOiHY) — HEraTMBHUI. 3aKTIOYHMI 1iarHO3:
TEJIA 3 moxom (MacuHa TEJIA), TpoM0O mpaBoro nepen-
cepls, IBOOIUHA iH(MaPKT-IMTHEBMOHIsA, TUCQPYHKIIIS IIpa-
BOTO ILIIJTYHOUKa, JiereHeBa rinepreHsisi. PantoBa 3ynuHka
KpoBoo0Oiry. OxupinHs | cT., cTeaTorenaros, IMOpyIIeHHS
ByIJIeBOAHOro o6MmiHy. 22.08.2016 micis ycmilmHO Tpo-
BeIeHUX peaHiMalliiiHuX 3aXOMdiB i OOJIIOCHOIO BBEACHHS
5000 O/1 nedpakuionoBanoro renapuny (H®I) Hanamro-
BaHa BHYTPIllTHbOBEHHA iH(Y3isl rernapuHy i3 po3paxyHKy
1250 O4/rox yepe3 iHdy3oMar.

Cepen KputepiiB HecTaOiIbHOI TeMOIMHAMIKU TIpU
TEJIA, 1110 3BOAUTH CTaH XBOPOIO y PaHT IyXKe BHCOKOTO
PU3KMKY, BA3BHAHUMU € panToBa 3ylMHKa Ceplis, sKa MoTpe-
Oye peaHiMalliitHMX 3ax0iB, 10K: cuctoniunuit AT (CAT)
< 90 MM pT.cT. a00 HEOOXiHICTh YBE/IEHHSI iIHOTPOITHHUX,
BazonpecopHux 3acobiB wisd nigrpumanHHs CAT > 90 mm
PT.CT., a00 KJTiHiYHi 03HAKH Tinorepdy3ii opraHiB i TKAHUH
(X001, JUMNKI WIKIipHi MOKPUBH, OJIrypist), MEPCUCTY-
toue 3HmkeHHss CAT < 90 mMm pr1.cT. a60 3Hux)eHHsT CAT
yrpoaoBxX 15 xBuiauH Ha 40 MM PT.CT. 3a BiICYyTHOCTI TiMo-
BOJIEMii, apUTMii, CeTICUCY.

Bepyun no yBarm HecTabiIbHICTh TEeMOTUHAMIKU Y XBO-
pOro i3 3yNMUHKOIO Ceplisl, BUPILLIEHO MUTAHHS CUCTEMHOIO
TpoMOoJTi3uCy (piBeHb JOKa3iB y pekomeHaalisx 2014 poky
3 BeneHHs nauieHTiB i3 TEJIA — Ila, y pekomenaaitisix 2019
poky — Ib) [13]. Po3moyaTo BHYTPIillTHLOBEHHE CTPYMUHHE
BBelleHHS (hiOprHCTIeM(bIiYHOTO TPOMOOJIITUMHOTO 3aC00y
anpreruiasa (AkTuiize) 10 mr, auepes 10 XBUIMH — yIPOIOBXK
nBox roguH y 103i 90 mr. [linm korTponem AYTY BimHOBIeHA
iHdy3is HOTI 3 noganbliyM repexoaoM Ha HU3bKOMOJIEKY-
nsspauii renapud (HMI) enokcanapus 0,8 Mr aBidi Ha 100y
[2]. YripomoBx 30 XBUIMH TTPOBOAMIIACH iH(Y3isl pO3YMHIB Y
3arajibHill KiTbKOCTi 3 00MexxeHHsIM 10 500 M1 uepe3 HassBHY
MPaBOIUTYHOUYKOBY TUCGYHKIIi10, BBOAWIMCH Ba30IIPECOPH,
iHOTpOITM, aHTUOAKTepiaabHi 3aCO0U.

HactynHoro gnst no iHdy3ii HOT nonamu aHTaroHict
BiTaminy K BapdapuH y 103i 5 Mr 3 MogaIbII00 TUTPALLiEIO
03K 10 7,5 MT IIil KOHTPOJIEM MiXKHAPOIHOI'O HOpMaIi30o-
BaHoro BigHoueHHss (MHB) y mexax 2,0—3,0[2, 8, 9]. Bu-
0ip Ha KOpPUCTh BapdapuHy K 0e3aJbTepHATUBHOIO IIpe-

napaTty OOIpYHTOBaHMM TaKTHUKOIO IMOAAJIBIIOrO BeASHHS
Mali€HTIB i3 TpoMbaMu B MOpOXHUHAX cepild. [Ipu mpo-
BeneHHi ExoKTI Bim 23.08.2016, 07.09.2016 y nopoxkHUHI
IIPaBOTo Mepeacepast TPOMO He Bi3yalli3yeThCsI. YIIPOIOBXK
YCbOTO TOCIHITAJIBLHOIO MepioAy MAaLliEHT TeMOAMHAaMIy-
HO crabiutpumii. D-mumep (07.09.2016) HOopmamisyBaBcs
(225 ur/mn). Ipu BUNUCLI PEKOMEHAOBAHO: MTPOJOBXUTH
BapdapuH 7,5 mr yBeuepi miag koHtpoiem MHB HeBu3Ha-
4yeHo 10Bro st ipodinakTuku peruauy TEJIA i moBTop-
HOTO ermizony TpoMboeM0oJi3My [5, 6], KOHTposioK 40 Mr
yBeuepi, iHrioitop AII®, BepolimnipoH, rentpai.

Ha crorogHi xBopuii amMOyJIaTOpPHO CIIOCTEPIira€ThCst
BX€ YIPOMOBX ITI'SITU pokKiB. IlpuBepraioTh yBary coop-
MOBaHa ITOCTeMOOJIiYHA JiereHeBa TilepTeH3is (TUCK B
JIereHeBiil aprepii 35 MM PT.CT.) i 0O3HaKU MOMIipHOI Ipa-
BOIIJTYHOYKOBOI HEJ0CTaTHOCTi. Yepe3 HasiBHY XpOHiUHY
MOCTEMOOJIIYHY JIET€HEBY TiMEePTEeH3i10 XBOPUIA MPOTOBKYE
JIIKyBaHHS aHTaroHictamu Bitaminy K (Bapdapun 7,5 mr)
mig KoHTposieM MHB y miamaszoni 2,5-3,0 i TTR 70 %,
npuitMae iHrioiropu AII®, BepouIIipoH, METILOBI Aiy-
PETUKH SIK TpanuiliiiHi 3acobu yikyBaHHst CH nmpaBointy-
HOUYKOBOTO TUMY, cHiAeHadia MIs JiKyBaHHSI XpPOHIYHOI
MocTeMOOJIiYHOI JIeTeHeBOI TinepTeHsii Ta ganariaigio3uH
100 Mr yepes HasiBHY MPaBOILIYHOUKOBY HEIOCTaTHICTb,
TTOPYILIEHHST BYTJIEBOMHOTO OOMiHY 3TiIHO 3 OHOBJICHUMM
pekoMeHaauisiMu 3 BeneHHs mnaiieHTiB i3 CH. [1pu MoHi-
TopyBaHHi D-numep nepebysae B mianazoni < 500 Hr/mu,
3 reBHOto niepiognuHicTio mpooauThest ExoKI i KT opra-
HiB I'pyIHOI KJIITKY i3 KOHTPACTYBaHHSIM.

BucHoBKkM

Hamu mpogeMoHCTpOBaHO KIIiHIYHUM BUNIAA0K BEHO3-
Horo TpoM6oemo6oJ1i3my, MacuBHOI TEJIA i3 mokom, Tpom-
0OOM IIpaBOTO MepeAcepasi, paToBOl 3yIMMHKN KPOBOOOITy
y MoJionoi 40-piyHoi 1toauHM i3 oxupiHHsaM | cT., Bapu-
KO3HOI0 XBOpOOOIO HMXKHiX KiHLIiBOK. IlpoaHanizoBaHO
00paHy JIiKyBaJIbHy TaKTUKY TOCITITAJIbHOTO IIepioay i Io-
JIAJIBIIOTO BEIEHHS MalliEHTa 3 XPOHIUHOI MOCTeMOOJIiv-
HOIO JIETEHEBOIO TillepTeH3i€l0, CEPIIeBOI0 HETOCTATHICTIO
Ha aMOyJIaTOPHOMY eTarli.

Kouduauikr inTepeciB. ABTOpU 3asiBJISIIOTH PO BiJACYT-
HIiCTb KOH(JIKTY iHTepeciB Ta BIacHOI (piHAHCOBOI 3alli-
KaBJICHOCTI IIpH MiATOTOBII JaHOI CTATTi.
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Management of a patient with cardiac arrest:
a clinical case of massive pulmonary embolism in an obese young man

Abstract. Pulmonary artery thromboembolism is one of the few
life-threatening conditions. Today, with less mobility due to their pro-
fessional activities (prolonged sitting at a computer) and social beha-
vior, the number of cases of venous thromboembolism has increased.
The recommendations of the European Society of Cardiology for
pulmonary embolism (2008, 2014, 2019) have become a powerful
tool for diagnosing, treating and stratifying the risk of death. Preven-
tion of recurrence of thromboembolic complications and its duration
depends on the fact of provocation of pulmonary embolism. Recom-
mendations for the development of thromboembolic complications
take into account the presence of heart failure, coronary heart disease,
atrial fibrillation (AF), which to some extent blurs the distinction be-
tween arterial and venous thrombosis. The fact that the incidence of
pulmonary embolism increases with age is indisputable, but in contrast
to atherothrombosis, venous thrombosis occurs much earlier, in the
younger population. Thus, venous thrombosis is somewhat “youn-
ger” than arterial. Regarding gender differences, it is more common
in men with age, and women tend to “rejuvenate”. Contraceptives
play an important role in this, the risks of venous thromboembolism
are pregnancy and childbirth. Although less influential in the develop-

ment of venous thromboembolism and pulmonary embolism are bed
rest (more than three days), immobilization in a sitting position (long
flight, car trip), old age, in real clinical practice should not be neglected
laparoscopic surgery and concomitant conditions — obesity, diabetes
mellitus, hypertension and varicose veins. At the slightest suspicion of
pulmonary embolism, it is important for the physician to consider the
above factors. A clear algorithm for diagnosis and timely treatment
will ensure the effectiveness of such patients and the process of their
recovery. In recent years, obesity at the angle of low-intensity inflam-
mation began to be considered involved in the processes of increased
thrombosis. Although certain mechanisms of thrombosis in obesity
have been elucidated, the frequent fatal thrombotic consequences of
severe COVID-19 remain unclear, mainly in the category of patients
with obesity, carbohydrate metabolism disorders, and diabetes. In this
clinical case, the authors demonstrate the total stratification of risk
factors, even at first glance insignificant effects of obesity of the first
degree, but in combination with varicose veins of the lower extremities,
which caused massive pulmonary embolism in young men.
Keywords: pulmonary embolism; venous thrombosis; high risk;
thrombolytic therapy; anticoagulants; obesity
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Pestome. lMoegHaHHs HOpMaibHOro/BUCOKOro piBHS COMATOTPOMHOro ropMoHy (CTI) 3 HU3LKUM PiBHEM iHCY-
niHorogi6Horo ghakTopa pocty-1 (IOP-1) xapakTepHo 4711 NOPYyLLUEeHHs pelyenTopHoi YyTimsocTi go CTIT — pig-
KICHOrO reHeTu4HO JeTePMIHOBAHOIro CUHAPOMY, ONUCaHOro i3painbCbkuM KiiHiynctom Z. Laron. Kpim BigHOC-
Horo gegpiunty CTI, Ha BigMiHy Big rinogbidapHoro HaHiamy, iHLi oyHKUIT rinoghiza He 3miHeHi. Ha Tri piskoro
BigcTaBaHHs B POCTi 3 paHHbOr 0 BIKY, iIHOAI 3 BHYTPILLHbOYTPOOGHOro nepiody, y Aitev 36epiratoTbcs HopMasibHi
nponopuii Tina. OnucaHo BUNagoK PiaKiCHOI eHJoKpUHoONaTii — reHeTU4YHo AeTepMiHoBaHui cuHgpom Jlapo-
Ha. PosrnaHyTi eTionorisi, natoreHes, ocobJIMBOCTI KITIHIYHOIo nepeodiry 3axBoproBaHHs Ta NepcrekTuBmM Jiky-
BasibHoro nigxony. logaHo KniHiYHi 03HaKM OCHOBHUX (YOPM 3aTPUMKMN POCTY Ta K/IiHIYHWYA BUNaaok. [iarHo3
cuHapomy JlapoHa BCTaHOBIEHWI Ha MiACTaBi HU3bKOPOCOCTI 3a BIACYTHOCTI NPOSABIB IHLLUMX eHAOKPUHONA-
Tifl, HU3bKoro piBHs IOP-1 ripu HopMmasnbHOMY pegepeHTHoMy 3HadeHHi CTIT KpoBi Ta BiACYTHOCTI ebekTy Bif
JiKyBaHHSI nipenapaToMm ropMoHy pocTy. llayieHTka notpebye rnofasbLIOro CrioCTEPEXEHHS eHOOKPUHOora
[0 nepiogy ctapty nyéepTarty i 3a HeobxigHocTi (y Bunagky hopMyBaHHS KOMITIEKCY HEMOBHOLIHHOCTI) —
ricuxosnoriqyHoi Kopekuii. HapaHi 3aranbHi pekomeHgauii LLjo[0 MOBHOUIHHOCTI payioHy Xap4yBaHHs, Pexumy
CHY, hi3N4HOI aKTMBHOCTI Ta nikyBasibHoI QisKyneTypu. [NpusHadeHo nonisitamiHn. O6HagiinMBuMmu € cripoom
3acTocyBaHHsI FreHHO-iHXXeHepHUX rnpenaparis I®P-1. CimeriHOMy rikapro Ta npakTUKy4YOMYy eHLOKPUHOOry
rpvi NpoBefeHHI ANEPEHLIVIHOI fiarHOCTUKN MK OCHOBHUMU gbopMamMu 3aTPUMKU POCTY i HU3bKOPOCIOCTI
CIif NPU3Ha4YNTV roOPMOHAaJIbHI JOCTIOXXEHHS KPOBI Ta Bidyani3ayiviHi MeToan 06CTeXeHHs BignoBigHo [o rore-
PEaHbOro OPIEHTOBHOIO fiarHo3y 3a KJiHIYHUMY JaHuMU.

Knro4oBi cnoBa: cuHapom JlapoHa; HU3bKOPOCICTb, FOPMOH POCTY; IHCYIHOMOIGHMY (hakTop POCTY; KIiHIKa;
giarHos

Bctyn

Ha Hu3bKOpOCHicTh cTpaxmaloTh 0au3bko 2—2.5 %
HaceJieHHs. 3aTPUMKOIO POCTY CYIPOBOIKYEThCS HM3Ka
€HIIOKPUHHUX, COMAaTUYHUX i XPOMOCOMHUX 3aXBOPIO-
BaHb, YHACIIIOK YOTO BUHMKAIOTh TPYIHOII B pOOOTI JIi-
Kaps MpakTUYHOI MEAULIMHU 11010 PO3ITi3HABAHHS TeHE3Y
HU3bKOPOCJIOCTi Ta MPU3HAYEHHST aIeKBATHOTO JIiKyBaHHSI.
HopwmanbHuii piBeHb ceKpellii COMaTOTPOITHOTO TOPMOHY
(CTT) Ta 3HMXKeHHS iHCyJIiHOMOAIOHOTO (hakTOpa pocTy-1
(I®P-1, comatomenuny C, TKAaHMHHOIO IIOCEpPEIHUKA
CTT) cBiguaThb Mpo BiIHOCHY COMAaTOTPOIHY HEIOCTaT-
HicTh. [Ipy boMy crocTepiraeTbcs TaKOX HETOCTATHIM
CHHTE3 TUPEO-, TOHA/I0- i KOPTUKOTpOITiHY [1].

[MoennanHs HopmanbHOoro/Bucokoro piBHsa CTI 3
Hu3bkuM piBHeM IDP-1 xapakTtepHo IJisi MOPYLICHHS
peuenrropHoi yyriuBocti 1o CTIT — pinkicHoOro reHe-
TUYHO JI€TEPMiHOBAaHOTO CHUHAPOMY, OIMCAHOIO i3pa-
inbchbkuM KiiHinmucToMm Z. Laron [2]. Kpim BimHOCHOrO
nediuuty CTI, Ha BimmiHy Bim rinodizapHoro HaHiz-
My, iHIIi ¢yHKIi rimogiza He 3miHeHi. Ha Tiai pizkoro
BiZcTaBaHHS B POCTi 3 paHHBLOI'O BiKY, iHOAI 3 BHYTpilll-
HBOYTPOOHOTO Mepioay, y niTeil 30epiraroTbcsi HOpMaJib-
Hi IpomopIIii Tisa.

A.A. Kowarski i criiBaBT. onucaiu cuHIpOM Giosioriu-
HO HeakTuBHOro ropmony pocrty (bHI'P) — izonboBany
COMAaTOTPOITHY HEMOCTaTHICTh (KJIacM4YHUil BapiaHT) |[3].
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Inmuit Tunm BHI'P (ropMoHOHEUyTIMBUil) € MyTareHHUM
TOPMOHOM POCTY, 1[0 PO3BUBAETHCS B PE3YJIbTaTi FeTepO3U-
rotHoi R77C myrauii CTT, sika npu3BOAUTS 10 MOPYLIEHHS
y moJiekysti CTT i3 3amiHOI0 B KOIOHI 77 HYKJICOTHIHOI OC-
HOBHU LIMCTEIHY Ha apriHiH, 1[0 CYyTTEBO 3HUXKYE 0i0JIOTIYHY
aktuBHicTh CTI. Lleit MyraHTHMIZ TOPMOH Ma€ TOMiHAHT-
HO HEraTUBHY [it0, TIPU 1IbOMY TIpU3HAYEHHSI Tepartii rop-
MOHOM POCTY HE CIpHUSI€ MiaBullleHHIO piBHA [IDP-1 i He
MPU3BOIUTH J0 TepareBTUIHOTO ehekTy [3—6].

OnuUc KAIHIYHOro BUNOAKY

XBopa I1., 12 pokiB, 6aTbKU 3BEpHYIUCS 3i CKaproro
Ha BiICTaBaHHS B POCTi JOHBKM i3 MEPIINX POKiB XUTT,
sKe 3 BikoM HapocTayso. Hapomuiacst y cTpok, Bim Iiep-
11101 HOpMaJIbHOI BariTHoCTi. JloBxkuHa Tina — 49 cM, Maca
tia — 3100 1, nepeOyBajia Ha TPYJAHOMY BUTOJIOBYBaHHI.
IIpopizyBanH: 3y0iB 3alli3Hijie, TpaBM, ornepalliii y IMTUHU
He Oyr0. YeminmHo 3aKiHumia 5 kiaciB. baTbku cepemHbo-
ro pocTy. 3acTOCyBaHHSI Ipenapary reHHO-iHXXEHEepPHOTO
TOPMOHY POCTY JIIOAMHU e(heKTy He aajo (3a piK JiBUMHKA
migpociia quiie Ha 3 cM).

06’ekmueno. 3pict 118 cM, maca Tina — 34 kr. CraTtypa
MpOTIopLIiitHa, 00IMYYs JISIJIbKOBE, BUCTYIIAl0ue 400, To-
ny6i ckiepu. TepaneBTuuHMiA ctatyc 0e3 3MiH. LlluTomo-
nIiOHa 3ajio3a He MmaibIlyeTbess. HeBposoriunmii cratyc He
nopyueHuid. [IcuxoMOTOpHUIA pO3BUTOK BilIIOBiIA€E BiKY.
KicTkoBo-M’s130Ba cucTeMa B HOpMi. 30HU POCTY BiIKPUTi
(3a naHuMu peHTreHorpadii K1cTi).

3arajpHi i OioxiMiyHiI OOCTIIXKEHHSI B MexXax pede-
PEHTHMX 3HauyeHb. YMICT TOPMOHIB Yy CHpPOBATLi KpO-
Bi: TTI' — 1,1 MMO/an (Hopma 0,4—4,2), BiIbHUIA
tupokenH — 0,89 Hr/mn (Hopma 0,70—1,48), ampeHo-
KOPTUKOTPOMHUIA TopMoH — 10,2 Hr/mMa (Hopma 7—69),
koptu3oa — 10,5 Hmoab/1 (Hopma 6,2—19,4), dosmitpo-
niH — 3,85 MMO/mn (Hopma 3,85—8,78), noTporiH —
2,0 MMO/ma (Hopma 2,39—6,6), CTT' — 7,1 Hr/mia (HopMa
0,06—6,88), I®P-1 — 11,9 ur/mna (Hopma 49—171).

Jiaeno3 cundpomy Jlapona BCTAaHOBJICHUI Ha TIiJCTaBi
HU3bKOPOCIOCTI 3a BiICYTHOCTI MPOSIBIB iHIIMX €HIOKPH-
HoTartiit, Hu3bKoro piBHst IO P-1 mpu HopMmabHOMY pede-
pentHoMmy 3HaueHHi CTT KpoBi Ta BiZCyTHOCTI e(peKTy Bif
JIIKyBaHHSI TIperiapaTOM TOPMOHY POCTY.

[NanieHnTka moTpedye MOJAIbIIONO CIOCTePEKEHHST €H-
JIOKPUHOJIOTA IO TIEPiOay CTapTy ITy0epTaTy i 3a HeOOXimHOCTI
(y BunaaKy opMyBaHHSI KOMIUIEKCY HEMTOBHOIIIHHOCTI) —
TICUXOJIOTiYHOI Kopekuii. HamaHi 3araabHi pekoMeHmarii
BiJTHOCHO TOBHOLIHHOCTI palliOHY XapuyyBaHHSI, PEXUMY
CHY, (i3M4YHOI aKTUBHOCTI Ta JKyBaJIbHOI (Di3KYJBTYpH.
[MpusHavyeHo noniBitaminyi. OOHARIIMBUMU € CITpOOM 3a-
CTOCYBaHHS TeHHO-iHXXeHepHuX npemnaparis IOP-1 [1].

KopoTtko 3ynuHuMOCs Jniiie Ha KJIiHIYHIi cuMnToMa-
THULi OCHOBHUX (POpPM 3aTpUMKU pocTy. KapiukoBuM BBa-
XKAETHCS PICT y YOIOBIKiB HIKYe HiK 130 cM, y XKiHOK —
Hik4e HixX 120 cMm [7].

linoghizapnuii namizm OiaTHOCTYETbCS 3 3—4-pidHOrO
BiKy. 3amigo3puTH 3aXBOPIOBAHHS y JiTeii MOXHa TOIi,
KOJIM 3aTpMMKa pOCTy CTaHOBUTH He MeHIne 25-30 %
Bill CEPEIHBOTO POCTY, MPUTAMAHHOTO IJIs JaHOI BiKO-
Boi rpynu. Kpim 3Huxkenoi npoaykuii CTT, TpamisieTbes
HEJIOCTAaTHili CUHTE3 TUPEO-, TOHAN0- i KOPTUKOTPOITiHY.
bynoBa Tina mpornopiiiiHa. Ilkipa B IUTMHCTBI TOHKa i
HixXKHa, y JOpoCauX OJima, 3MOpPIIKyBaTa, 3 >KOBTSIHUIYHUM
BiITIHKOM, M’s30Ba CHCTeMa po3BMHeHa ciabo. [ojoBa
Kpyrjia, o0JMyus IMpOKe, HUXKHS 1iesierna HeJOpPO3BUHE-
Ha (JisiIbKOBe 00snuyst). Tonoc BUCOKMIA, BOJIOCCS] TOHKE,
pinke, mpopisyBaHHs 3y0iB 3ami3HIO€eThcs. CTaTeBi OpraHu
HEeIOpO3BMHEHI, BTOPMHHI CTaTeBi O3HAKU BiICYyTHi. Y Xi-
HOK — IIepBMHHA aMeHopesl. XBopi, SIK MPaBUI0, HETLUTi/I-
Hi. [HTeneKT y XBopux 30epexeHMii, aje BOHM ILIBUIKO
CTOMJTIOIOTHCSI, BiJI3HAUAETHCS €MOLIMHUI iH(haHTUITI3M.

Ilepebpanvuuii  (cinomanamiunuii) Hauizm. 3aTpUMKa
POCTY TIPOSIBJISIETBCSL B Teplii Micsiii XuTTs. bygosa Ttina
HEeIpoIoplliiiHa, XapaKTepHi pi3Hi aHOMaJii PO3BUTKY:
Mikpouedadis, rimponedanis, BincTaBaHHS y IICUXiYHOMY
DPO3BUTKY.

Tupeocennuii nHanizm TPOSIBISIE ceOe 3aTPUMKOIO (hi-
3MYHOTO Ta CTAaTEBOTO PO3BUTKY, PO3YMOBOI MiSITTLHOCTI.
IlIkipa cyxa i 6;1ima, macro3Ha, XojiogHa Ha JOTUK. O6Ir4-
4s aMiMidHe, OYHI IIITMHU 3BYXKEHi, 30LIbIIYETHCS SI3UK,
Ti3HO MPOPIi3YIOThCsI 3yOU, Mi3HO 3aKPUBAETHCS TiM STUKO.

Comamoeennuii Hanizm. [IpoBigHOIO B KITiHIlIi € KApTUHA
3aXBOPIOBAHHS, SIKe MPU3BEJIO 10 HU3bKOopococTi. Bynosa
TiJa ponopiiliHa, rpauwibHa. it Xyni, 6/imi. 3amizHio-
€ThCSI CTaTEBUI PO3BUTOK.

—

| HusbkopocnicTb

1 IOP-1 |

v

| Lctr [ N—tcmm ] t-tremr ]
T

Y Y

| HepocTatHictb P | | ComaTtunyHa natosoris | | IMT | | BHIP | | CuHpgpowm JlapoHa |
v v
| [Mpo6a Ha vyTtnueicTb go NP |
¥ N

MyTauia D112G  |<— > | «» |

P v

| MyTauis R77C | PeuentopHa
¢ HeyvyTnueicTb o P
v

| Menauko-reHeT4Ha giarHocTmka
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Cundpom Illepewrescvkoeo — Teprepa XapaKTepuU3y€eTh-
¢Sl HU3bKOPOCJIICTIO B JiBYATOK, KOPOTKOIO IIMEI (Y4acTo
3 KPUJIOIOMIOHUMM CKJIaJKaMU), iHTepCEKCyalbHOIO Oy-
IOBOIO TiJIa, BiICYTHICTIO BHYTPIIIIHiX CTaTeBMX OpraHiB
i BTOpUHHUX cTateBUX o3HaK. Kapiorun — 45XO abo
45 X0/46 XX. e naitvacrima nmpuymHa HU3bKOPOCIOCTI
y XiHOK [8].

Hamu onumcani Bunaaku cunapomy HyHeH (y XiHKu
Ta YOJIOBiKa), KJIiHIYHI MPOSIBU SIKUX HAraayBaayd CUHIPOM
IllepemieBcbkoro — TepHepa, aje MOpYLIEHb PO3BUTKY
BHYTPIIIIHIX i 30BHIIIIHIX CTaTeBMX OpPraHiB HE BUSBJICHO,
KapioTuit HopMabHuit [9, 10].

Xondpoducmpoghis Ma€ TaKi XxapaKTepHi 03HAKM: HEIPO-
MoplIiiiHa 3aTpUMKa POCTY 4Yepe3 BKOPOUYECHHS KiHIIiBOK,
0CO0JIMBO iX MPOKCHUMAaJbHUX BidaiiB (IJIedi, CTerHa);
CTOBIILEHI KOPOTKIi MaJiblli; BUPAXKEHU A MTOTIePEKOBUIA JTOp-
J103; BEJIMKa rojloBa 3 BUCTYIAIOUMMU JIOOHUMU ropOaMu;
IIMpPOKe TIepeHices; cimronomioHuit Hic. Po3ymoBuit Ta
CTaTeBUil pO3BUTOK HOPMaJIbHi.

Koncmumyuiiina 3ampumka pocmy (imionmaTudHa HU3b-
KOPOCJIiCTh) — HalyacTillla ImaToJiorisi (repeBaxHO Y XJIOTI-
YUKiB), XapaKTepU3YEThCS IIPOIMOPIIHOI 3aTPUMKOIO
pocty. PiBeas CTT kpoBi B Hopmi. YacTo oguH 3 GaThKiB
MaB HU3bKUI PiCT Y paHHBOMY Billi Ta 3aMi3HIINI CTaTeBUI
pO3BUTOK. lmiomaTnyHa HM3BKOPOCIICTh MiarHOCTYETHCS
HaOaraTo vacrimie, Hix gedimut CTI. Etiosnoris HeBinoma
(IMCKYTYIOTBCSI MOJIEKYJISIPHI MOJIOMKHM Ha Pi3HUX PiBHSIX
cuctemu CTT — IDOP-1). MoxiuBe MOeAHAHHS i3 3aTpUM-
KOI0 myGepTary.

V niarHocTHili 6araTboX CUHAPOMIB IIEPBUHHOTO ITOPY-
LLIEHHS POCTY 1 FEeHHO-XPOMOCOMHOI ATOJIOTii HE OCTAHHE
Miclie, a iHKOJIY i TOJIOBHE MOCiga€ TUMIOBUM (PEHOTHIT XBO-
poro. [1pu HapomKeHHi OIIbIIICTh AiTEi, XBOPUX HA CUH-
apoM BHI'P, manu o3Haku BHYTPIlLIHbOYTPOOHOI 3aTpUM-
KU PO3BUTKY, 110 TIPOSIBJISLIOCS OO0 MipOIO HU3BKUMU
MOKa3HUKaMM POCTY, HixK MacH Tijia. Y MOoJaJbIIOMY Ha TJi
Pi3KOTro BiicTaBaHHS B POCTIi, 3aTPUMKM IIBUIKOCTI 3pOCTY
1 KiCTKOBOro J03piBaHHS B JiTeil 30epiraavcst HopMaib-
Hi TIPOIOPIIil TiJIa IIOAO0 BiKOBMX MOKA3HMKIB. Y OLIbIIO-
CTi JIiTell CMOCTepiraroThCsl Taki 0OCOOJMBI pUCH OOJIUYYS,
SIK BUCTYIIal04e 4Y0J0 M CimIomomiOHMil Hic, TiIoruiasis
HIDKHBOI IIEeJIeN, y 0araThoX MOiTeil Bim3Hadyaaucs Bim-
CTOBOypUeHi Byxa. fCKpaBicTb NpOsBiB (heHOTUIY Maja
MPSIMY 3aJIEKHICTD Bill CTYIIEHSI TOPMOHAIbHUX BiIXWICHbD,
oco6uBo HenoctaTHocTi [MP-1. Ockinbku BU3HAYEHHS
KOHKPETHOI MyTallii 1jis1 miaTBepmKkeHHs1 cuHapomy BHI'P
He € iHhOopMaTUBHUM, OaXkaHO TTPOBOAUTH CEKBEHYBaHHS
reHa TOPMOHY POCTY, ajie 11€ MaJIOJOCTYITHO ISl OiJIBIIOCTI
Hamoro HacesnieHHs [11]. Tomy peKOMeHIyeTbCSl TOTPUMY -
BaTUCS aJrOPUTMY JiarHOCTUKM HM3bKOPOCJOCTi 3a YMOB
3HMKeHoro piBHst IOP-1 (puc. 1).

BucHoOBKMU

1. OpHieo i3 pigKiCHUX TIPUYUH HU3BKOPOCIOCTI
MOXe OyTHM TeHEeTUYHO AeTepMiHOBaHUU cuHIpoM Jlapo-
Ha, 3yMOBJICHU 3HMXKEHHSIM CeKpellil iHCYliHOMoaiOHOTO
dakTopa pocry.

2. CiMmeiiHOMY JiKapio Ta MPaKTUKYIOUOMY €HIOKPHU-
HOJIOTY TIpU TIPOBeIeHHI A epeHLIIiTHOT JiarHOCTUKM MixXK
OCHOBHUMU (popMaMm 3aTPUMKHU POCTY i HU3BKOPOCIOCTI

CJIil MPU3HAYUTU TOPMOHAIbHI JOCIiIKEHHS KPOBi Ta Bi-
3yajizaliiiHi MeToau OOCTEeXXEeHHSI BIiIIIOBIIHO IO ITOTIe-
PeIHbOIO OPIEHTOBHOTO AiarHO3y 3a KJAiHIYHUMU JaHUMU.

KounduikT iHTepeciB. ABTOpU 3asiBJISIOTh MPO BiACYT-
HiCTh KOH(MIIKTY iHTepeciB Ta BiIacHOI (piHAHCOBOI 3alli-
KaBJICHOCTI ITpH MiATOTOBIIi JaHOI CTATTi.
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Laron syndrome: clinic, diagnostics
(a clinical case)

Abstract. The combination of normal/high levels of somatotropic
hormone with low levels of insulin-like growth factor-1 is charac-
teristic of impaired receptor sensitivity to somatotropic hormone, a
rare genetically determined syndrome described by Israeli clinician
Z. Laron. In addition to the relative deficiency of somatotropic
hormone, in contrast to pituitary dwarfism, other functions of the
pituitary gland are not changed. Against the background of a sharp
lag in growth from an early age, sometimes from the fetal period,
children retain normal body proportions. The case of rare endocri-
nopathy — genetically determined Laron’s syndrome is described.
Ethiopathogenesis, features of clinical course of disease and pros-
pects of therapeutic approach are considered. The clinical signs of
the main forms of growth retardation are presented. The diagnosis
of Laron’s syndrome is made on the basis of short stature in the
absence of other endocrinopathies, low levels of insulin-like growth

factor-1 with a normal reference value of somatotropic hormone
and no effect of treatment with somatotropic hormone. The patient
needs further observation by an endocrinologist before the onset of
puberty and, if necessary (in the case of the formation of inferiority
complex), in psychological correction. General recommendations
on the completeness of the diet, sleep, physical activity and physi-
cal therapy are given. Prescribed multivitamins. Attempts to use
insulin-like growth factor-1 genetically engineered drugs are en-
couraging. When making a differential diagnosis between the main
forms of growth retardation and stunted growth, the family phy-
sician and endocrinologist should be prescribed hormonal blood
tests and imaging methods according to the previous indicative
diagnosis according to clinical data.

Keywords: Laron’s syndrome; low growth; growth hormone; in-
sulin-like growth factor; clinic; diagnosis
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Pe3tome. AkTyanbHicTb. Y nauieHTis niTHLOro BiKy 3a yMOB HasiBHOCTI MOAHOMO AEhiUTy HYacToO pO3BUBAETHCS
yHKUIOHarIbHa aBTOHOMISI LUMTOMOLQIOHOI 3a/103U, SiIKa CYrnpOBOOXKYETbCS ANCYHKLIEID — rinepTupeo3om. Ye-
pe3 HayMLLIOK TUPEOIAHNX FOPMOHIB (hOPMYETLCS TUPEOTOKCUYHA Kapaiomionarisi, npu SKivi y 6irbLIOCTI BUNaakKis
HasiBHUV CUHAPOM MOPYLLIEHb CEPLIEBOro pUTMy — qhibpurisayia nepegcepsb. Meta: o6rpyHTyBaT anroputm guge-
PEHUIVIHOro NOLLYKY 3axBOPHOBaHHS NPy HAsSIBHOMY FinepTUPEO3i 3 BUPAXKEHNMU CEPLIEBO-CYANHHUMM MOPYLLIEHHSI-
MU Ha NpyKagi KOHKPETHOro nawyieHTa JIiTHbOro BiKy 3 peasbHoi KiiHiYHOI npakTvky. KniHivHmii Bunagok. lNayieHTt
BikoM 61 pik rocriitaniaoBaHnii y BigAineHHs peaHimauii 3 npuBoay apUTMOreHHOro LLOKY Ha T/i Hanagy gibpunayii
nepefcepab. KoHCTaTtoBaHO BIACYTHICTL iHGbapKTy Miokaphaa, TpoM6oeMborii iereHeBoi apTepii, rocTpoi HagHp-
KoBOI HegocTaTHoCTI. [1py 06CTEXEHHI BUSIBIIEHO ICTOTHE 3HWKeHHS piBHA TTI nopsn 3i 30ibLLUEHHAM PIBHIB T!-
PeoinHNX ropMoHIB 6e3 sBWLL aBToarpecii, rinepriikemito, rinoxonecTepuHeMIro, TeHAEHUIo [0 rifnonpoTeiHemii,
JIEVIKOMEHI0. BU3Ha4YeHo 36i/bLUEHHS LUMTOMORIOHOI 3a51031, HEO[HOPIAHICTE CTPYKTYPW 3 rinoBacKynspuaadiero,
HasIBHICTb HEBEJSINYKNX MHOXUHHUX BY3J10BUX YTBOPEHb, LLIO MOTPEOYIOTL YTOYHEHHS. Y nalieHTa HasiBHa hibpu-
71[yis nepeacepab 3 BapiabesbHICTIO apTepiasribHOro TUCKY, MOPYLLUEHHST MpoueciB pernonspuaadii, rinepkiHetny-
HWV TUIMN reMoauHaMIKy, Lo Bigobpaxxae Kkapgiomionarito. Y gaHomy BunagKy HasiBHi BCi nepenymMoBu 4O PO3BUTKY
yHKLIOHaIbHOI aBTOHOMIT LUMTOMORIOHOI 3351031 BiK, eHAEMIYHUY PErioH, BIACY THICTb aBTOIMYHHUX 3MiH, epMO-
narii, ogpTanbmonarii. 3BepTae Ha cebe yBary BUPaxeHiCTb MPOSIBIB TUPEOTOKCUYHOIo cepusi 3 AUCrOPMOHATIbHUM
i KaTaboniYHNMM CUHAPOMaMU, LLO HALLapPOBYHOTLCS HA KOMOPOILHI iLLeMidHYy XBOPOOY cepus, rinepToHIYHY XBOpPOOY.
BucHoBku. [ineptnpeos y NiTHIX fofedi MaHighecTye rnepLu 3a Bce cepLieBO-CyaNHHUMM MOPYLLEHHSIMU, Hardac-
Tilue 3 HasiBHUM CUHAPOMOM apuTMmii'y Burnsgi gibpunsyii nepeacepab, WO MOXe CripOBOKYBaTH apUTMOreHHWI
LLIOK. PYHKLjiOHa IbHa aBTOHOMIS LUMTOMOAIOHOI 3a7103u 3 (hOPMYBaHHAM TUPEOTOKCUMYHOI KapAiomionartii Mae oco-
67IMBOCTI KJTIHIYHOo repeoiry, 0cob/IMBO 3a YMOB KOMOPOIAHUX CTaHIB, LLJO CYTTEBO MOripPLLYE AKICTb XUTTS.
Knro4oBi cnoBa: tupeotokcuuHa kapgiomionartis; ¢ipunsuia nepeacepas,; yHKLiOHaIbHA aBTOHOMIS! LLMTO-
nofibHoi 3a103n

BCTYI'I HEPBOBO-TICUXiUHI CTPECH, i0HI3yl0ue BUIPOMiIHIOBAHHS,
OcTaHHIM YacoM BiOyBa€ThCsI CYTTEBE 3pOCTAHHS 3a-  MaJliHHS, HEMIOBHOLIIHHE XapuyyBaHHS, T€HETUYHA CXUJIb-

XBOpPIOBaHb MuTOnoAioHoi 3ano3u (LL[3), ski mocigaioTh  HiCcTh, ajiepriyHa CKOMITPOMETOBAHICTh, IMyHHI TTOPYILIEH-

MpOBiAHE Miclle cepel eHIOKpMHHOI marojorii. Bimoma  Hs. BimirpaloTh posb i KOMOpOiaHi cTaHU.

HU3Ka (HaKTOpiB, IO CIPUIIOTH PO3BUTKY THUPEOiZOIa- Nonuuit nediuuT Bixirpae BaxJIMBY pojib B PO3BUTKY

Tiii, — 1le HasBHICTh MomHOro nediuuTy 4u, HaBraku, marosorii [13, ocobamBo B YkpaiHi. ¥ nmaiieHTiB y pa3i He-

HaaMipHe HaIXOIKEHHs IOay B OpraHi3M, CTaH JOBKIJUISI,  CTadi Momy BigOyBa€eThCs XpOHiuHa rimepctumyJsiisa 1113
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3 MOJAJIbIIOI0 Mpotidepallielo aBTOHOMHUX KJIITUH, aBTO-
KPWHHA MPOIyKIIisl (haKTOPiB pOCTY, aKTUBALlisl aHTiOTeHEe-
3y [1]. He MeHII IKiAIMBUM € ¥ HaIMipHE CHOXUBaHHSI
iony (3acCTOCyBaHHSI PEHTTEHKOHTPACTHUX HOMOBMICHMX
PEYOBHH), 1110 MPU3BOJAUTH 0 PO3BUTKY MOMOIHAYKOBAHUX
craHiB. BBaxaloTp, 1110 32 HasIBHOCTI MOAHOIO Ae(illuTy y
OLTBIIOCTI BUMAJAKIB TUPEOTOKCUKO3 3yMOBJIEHUI (DYHK-
HioHanbHOW aBTOHOMIe I3 (DA III3) [2, 3]. Ipore
PO3BUTOK TUPEOTOKCUKO3Y TMpU Ir(Hy3HOMY TOKCUIHOMY
300i (JIT3, xBopobi IpeitBca — basenoBa) Mae aBTOIMYyH-
HUI reHes i BigpisHseTbes Bia matoreHedy @A 1113 ta By3-
JloBoro 306a HeiMyHHoro reHesy. A T3 cympoBOaXYeThCs
YTBOPEHHSIM aHTUTLJ 10 pelLeNTopa TUPEOTPOITHOTO Top-
mony (TTI), saxi crumynoroTs cuHTte3 B 13 Hammuiko-
BOI KiJIbKOCTi THpeoinHux ropmoHiB. Lle moB’s13aHO 3 Te-
HETUYHUM YUHHUKOM B 70—80 %, a came 3 KOMIUIEKCOM
nerikorutapHoro antureny (HLA), crnipaBisiiouuM BIUIUB
Ha IMyHHY BigmoBinob [2, 4, 5]. Ponb pamialiitHOro BIUITUBY
MOXHa TPOCTiAKYBaTH Micas aBapii Ha YopHOOMIbCHKIM
AEC, ocobnuBo cepen JiKBiTaTopiB: 30LIbIIMIACH 3aXBO-
pIOBaHICTh Ha IUMY3HUI HETOKCHUYHUI 300, BY3JIOBUIA
300, namiyisipHuii pak 1113, xoua 1iJIKkoM IMOBipHUIA BILIUB
NEKiTbKOX (DaKTopiB.

®daxkrtop BipycHOI iH}eKLii MpOoCIinKOBYETbCS IpU
BUHUKHEHHI TUPEOTOKCUKO3Y Y MOYATKOBIl CTafii Miaro-
crporo tupeoinuty. CbOrofeHHS B3araji XapakTepu3yeThb-
cs1 (OpMyBaHHSIM Y HaceJIeHHs CXWIbHOCTI OO0 IMyHHHUX
MOpYIIEHb, 110 MOPsIT 3 HEPBOBUM HATIPYXEHHSIM, TTOB’SI-
3aHMM 3 €KOHOMIYHMMHU Ta ITOOYTOBUMM IpoOJIeMaMu,
CcTaroTh (POHOM 10 BUHMKHEHHS aBTOIMYyHHOI arpecii.

l'ineptpodiuna GopmMa aBTOIMYHHOIO TUPEOITUTY
(AIT) Ha moyaTKy pO3BUTKY 3aXBOPIOBAHHS ITOEIHYETHCS
3 TUPEOTOKCUKO30M, 1110 BilIPi3HSIETHCS HETSIKKUM Tepe-
0irom Ta IIBUIKO IEPEXOIUTh B TimoTupeo3. IcHye moen-
HaHHsg AIT 3 iHmmvu 3axBopioBanHsMu 1113, Hampukiazg
I T3, 1ie Tak 3BaHuii overlap-cuHAPOM, 00 CUHAPOM Mepe-
xpecty [6]. OTKe, €TiOMOriUHI i MAaTOreHETUYHI MEeXaHi3MUI
NMpY BUHUKHEHHI BHUILEBKAa3aHUX 3aXBOPIOBaHb MOXYTb
OyTH pi3HMMHU a00 moexHaHuMU. [Ipu oMy B OiIBIIOCTI
BUIIAJIKiB BOHU CYTTPOBOIXKYIOTHCSI TUPEOITHOK AUCHYHK-
Li€I0 Y BULJISIAL TiIIepTUPEO3Y.

ITpwu rinepdynkuii I3 ceprieBo-cymMHHUIT CUHAPOM €
o06oB’sa3koBuM. Lllnsxom i mpsimoi, i onmocepeakoBaHoi Ail
HAUINIIKY TUPEOITHNX TOPMOHIB 3HiHCHIOETHCS MPSIMUIA
TOKCUYHUI BIUJIMB Ha MioKapj, BiIOYBalOTbCS 3MiHU 4yT-
JIMBOCTi CEeplEBO-CYAMHHOI CHUCTeMHU [0 KaTeXOJIAMiHiB,
PO3BUBAETHCS CUCTOJIIYHA apTepiajibHa TinepTeHsis. CKo-
POTJIMBICTb MioKapaa IiABMIIYETbCS, IO CIIPUSE 30iJ1b-
ILIEHHIO IYJIbCOBOTO TUCKY, TIPOTE 3HUXKYETHCS AiacTOiu-
HUIi TUCK, (POPMYETHCS TiMTEPKIiHETUYHUIM TUIT KPOBOOOIry
Ha TJIi BazomwiaTailii [7]. XapakTepHa mocTiiiHa TaxiKapis
SK Y CTaHi CMOKOI0, TaK i MpyU HaBaHTaXKEHHi, MOXJIUBUMA
PO3BUTOK Pi3HUX MOPYIIEHb PUTMY — €KCTPaCUCTOJIl, (i-
opwsiii nepeacepab. [1py 11boMy po3BUTOK (hiOpMISIT
nepeacepab, epeaycim B ocid Bikom rmoHan 60 pokiBs, yTpu-
4i yacTimmii yepe3 ayxxe HU3bkuii piseHb TTT [8]. Dopmy-
€TbCS TaK 3BaHE TMPEOTOKCUYHE Ceplie, a B JIITHIX JIOAei
BHACIIIIOK MioKapmiogucTpodii po3BUBAETLCS CeplieBa JIe-
KOMIIEHcallisl, TTlepeBaXKHO 3a MPABOILILITYHOYKOBUM TUIIOM,
YoMy CIIPMSIE TAKOX TPUKYCIinaabHa perypriraris [2, 8].

MeTta: oOIrpyHTYBAaTH aJropUTM AW(epeHLiiiHOIO IMo-
IIYKY 3aXBOPIOBaHHS MPU HAsIBHOMY TilepTUpe03i 3 BU-
paXeHUMU CepLIEBO-CYIMHHUMU MOPYLIEHHSMU Ha TMpU-
KJIaJi KOHKPETHOIO ITalli€EHTa JIITHBOTO BIKy 3 peajabHOI
KJIIHIYHOI MPaKTUKHU.

KAiHiYHMI BUNOAOK

Icnye ynmano xBopo0, sIKi po3MOYMHAIOTHCS TIPUXOBA-
HO abo MPOSIBISIOTHCS CUMIITOMAMU, 1110 XapaKTepU3ylOTh
nepenyciM HalOiIbII Bpa3ivBi ypaxkeHi opraHu-MillleHi,
aje YTPYIHIOIOTb BCTAHOBJIEHHSI TPABUJIBHOTO [iarHO-
3y. CaMme Taka CUTYyallisl 31e0iJIbIIOrO CIIOCTEPIiraeThesl B
JIITHIX Malli€HTIB 32 HAIBHOCTI TiMePTUPEO3y i MPOBITHUX
CHUMITOMIB MOPYLIEHb 3 OOKY CepLIeBO-CYAMHHOI CUCTEMU.
I xoua TpannsAOThCS BUMAAKKU CYTO CTYAEHTChKI, TaK CAMO
MOXKJIMBUI i TPOTUIEXKHUI BapiaHT. Y maHOMY Marepiaii
MU HaBOJMMO QJITOPUTM TMPOBeAECHHs AudepeHIiitHoro
TMOIIYKY 3aXBOPIOBAHHS B Malli€eHTa, 110 MPU3BEJIO 10 T0-
SIBU TSDKKMX KapaiaJIbHUX YCKJIaaHEHb, CIPUYMHUIO TOC-
nitajizailio 3 HaZaHHSM HEBIAKJIAIHOI JOMOMOTHY Ta TO-
NAJIBIIAM JOOOCTEXKEHHSIM i BCTAHOBJICHHSIM KJIiHIYHOTO
JliarTHO3Yy.

Tak, manieHTt P. Bikom 61 pik rocritaxizoBaHWil Y Bi-
NiJIEHHST peaHiMallil 3 MPUBOAY apUTMOTEHHOTO IIIOKY Ha
TJIi IEBHOT'O KapIioJIOTIYHOTO aHaMHe3y. MaB cKapru Ha
BUpaXXeHy CJIabKiCTb, TOJOBOKPYXiHHSI, 3Ha4YHY BTOM-
JIIOBaHICTh, 3HIDKEHHSI ameTuTy. BBaxkae cebe XBopuM
3 2017 poky. IlpoTtsirom neKiabKOX POKiB CTpaXxIa€e Ha
imemiuyHy xBopoOy cepus (IXC), rimepToHidyHYy XBOpOOY,
MpuiiMae aHTUTiINEPTeH3UBHI mnpemnapatu. KoHcCynbTy-
BaBCs 3 MPUBOAY MHapokcusmy GiOpuisiii mepeacepib,
IIpyY LIbOMY a0JIsILIisa He Oysia peKOMeHIoBaHa. Y BepecHi
2019 p. mpoBeneHO CTEHTYBaHHSI KOPOHApHUX apTepiid.
VIponoBxK OCTaHHIX LIECTU MiCSIIiB Bil3HaYaB MOTipIIeH-
HS$I CTaHy, TTOB’sI3yBaB 11€ 31 3MiHO0 JliKyBaHHS. Tparuisuim-
Cs1 IOBTOPHI €Mi30/11 MapOKCU3MY, SIKi CYIIPOBOIXKYBAIUCH
TOSIBOIO KapIiaTiii, pi3KUM 3HIDKEHHSM apTepialbHOTO
THUCKY, 0OJIeM TOJIOBU, TOJIOBOKPYXKiHHSIM, BHUPaKE€HOIO
cnadkicTio. Ha mocriiiHiit OCHOBI mpuiitMae aHTUTPOMOO-
LUTapHi npenapaTu. Menikae B 3akapnarTi (€HIAeMiuHUIA
perioH, WomHMii AediluuT), NaauTh Ipotsirom 40 pokis.
Tyoepkynwo3, renatur, CHIJI 3amepeuye. [1pn 06’ exTuB-
HOMY OIJisiai: ctaH xBoporo Tspkkuid. LlIkipHi mokpuBu
OJ1imi, XOJIOMHI Ha JOTUK, CIM30Bi 000JI0HKM OJIiIO-poxKe-
Bi. AcTeHiuHO1 OynoBM Tina. HaGyxaHHS i peMHUX BEH Bifl-
cytHe. [lepudepuuHi siMbaTUUHI By3/I1 He TAJIbIIYIOThCS.
Ipynna xiitka 6e3 medopmartiiii. BepxiBKoBUiT TOMITOBX
nanbiyeTbes BV Mixkpeodep’i. HCC — 105—108 3a 1 xB, AT
60/40 MM pr.cT., Y1 — 20 3a 1 XB. Y JereHsIX BUCITYXOBY-
€ThCS BE3UKYJIsIpHE AUXaHHs. JdisIbHICTh Cceplisl apUTMid-
Ha, TOHU 3BYYHi, TIPOCIIYXOBYETbCSI MEJIOAisSl MUTOTIUBOI
apUTMii, CUCTOJIYHUIA IIIyM HaJ BEPXiBKOIO Ta B JiISHIL
TPUKYCMiNaabHOTO KiamnaHa, akieHT Il ToHy Han sere-
HeBoIo apTepiero. Kusit M’ sakuit, 6e30omicauii. [1edinka
He manbiyeTbes. [lepudepuyni HaOpsku BincytHi. 113
Bi3yaJli3yeThCsl i1 Yac KOBTaHHSI, TIpY Majblallii M’sKa,
0e300JticHa, BY3JI0Bi YTBOPEHHS He MabIlyloThes. [1ix yac
BUKOHAHHSI peHTreHorpadii opraHiB rpygHoi KIITKU He
BU3HAYEHO BOTHMIIEBMX, iHiIBTpaTUBHUX 3MiH. OgHaK
P LbOMY IalliEHT 3HETIPUTOMHIB.
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Ornsin HeBpoJiora: KOHTaKTHHUM, amekBaTHUMl. Me-
HiHreasbHi 03HaKu BifcyTHi. Pedpekcn D = S. Tlaroso-
riyHUX 3HaKiB He BusgBiIeHO. Orjsia Kapaioyiora: apuTMo-
TeHHUI IIIOK, CIIPOBOKOBAaHUI IMapOKCU3MOM (hiOpmIsiIii
riepeacepab. AT 60/40 mm pr.ct. YCC 140 3a 1 xB. [eHe-
painizoBaHuit arepockiepos: IXC. CrabiabHa cTeHOKapIist
HanpyxeHHst, @K 2—3 (ctaH micis mpoBeAeHOro CTeHTY-
BaHHS — BepeceHb 2019 poky), yacTi napokcuszmu hidpu-
JIsIii Iepencepib 3 BUpaXeHolo TinoreHsie. [inepToHiu-
Ha xBopo0a II cranii, I crynens, pusuk 4, CH 0. ®K 1.

Hanano momomMory: nekcaMeTa3oH, KOpIapoH, TeMoJIe3.

Kninigynwmit aHamiz kposi: ep. — 4,1 x 102/1, Hb —
135 r/xn, neiik. — 3,0 x 10°/1, eo3. — 1 %, nan. — 2 %,
cerMm. — 70 %, nimdp. — 23 %, moH. — 4 %, Tpomb. —
246 x 10°/n, IIOE — 15 mMm/roxa. Iimioko3a KpoBi —
6,3 MMoub/I, OuTipyOiH 3araabHuit — 15,7 MKMOJIB/I,
ceyoBrHa — 6,4 MMOJIb/J, KpeaTuHiH — 100 MKMOJIB/JI,
AJIT — 16 U/L, ACT — 17 U/L, xonecTepuH 3arabHU —
2,7 mMonb/n, Tpuraiuepunu — 0,56 MMoib/71, GiTOK 3a-
ranpHnii — 64,4 r/a, kamiii — 4,76 MMOJIb/1, HaTpiii —
144 mmonp/n, KOK — 85 U/L, D-gumep — 0,3 mr/m,
tponioHiH I — 0,1 ur/mu. Koarymorpama: IITI — 75 %,
dibpuHoreH — 4,66 1/11, eTAHOJIOBUI TECT — MO3UTUBHMIA.
3arajlbHUIA aHajli3 ceyvi: BigH. miibHicTh — 1020, peakitist
KHCJa, KETOHOBI Tijla — HEraTWBHI, IJIIOKO3a — HEraTuB-
Ha, 6i1ok — 0,033 1/, )XOBYHIi IMIrMEHTH — HETaTHUBHI,
JIeK. — MooauHoKi B 1/30py. EKI: putM HecHMHYCOBUIA,
HemnpaBWJIbHUI, (iOpunsuis nepencepab. [lopyieHHs
npoleciB penossipusaiii. HaBeneHi maHi 103BOJUIM BU-
3HAYMTHU BiJICYTHICTh iH(apKTy MioKapjaa, TpoMOoeMOoil
JIETeHEBOI apTepii.

Ilicns HamaHHS HEBiAKIAAHOI JAOMOMOTM CTaH TMalli-
€HTAa JIe0 OKPAIIMBCS, MOKA3HUKU TeMOIMHAMIKM TaKi:
AT —90/50 MM pT.cT., YCC — 95 3a 1 xB. Yepes neHbp — AT
120/70 MM pt.cT., a e 4epe3 3 aHi — 160/110 MM pT.CT.
Amnasoriudo 3miHoBaznack i YCC (Bim 140 go 85 3a 1 xB).
Ilin gac mepeOyBaHHS B peaHiMallii BiTHOBUBCSI CUHYCO-
BUI pUTM.

Byno npoBeneHe noaaTkoBe J1abOpaTOPHO-iHCTPYMEH-
TajibHe 00CTeXXeHHsI. BusHayeHo piBHi ropmoHiB: TTT —
0,008 MkMO/mn, T, Binbauit — 8,04 rir/mi, T, BinbHmit —
4,34 Hr/nn, piBeHb aHTUTIL IO TUPEOIMHOI MEePOKCUIA3N
(TITO) ta no peuentopa TTI — Tutpu He 36iabLIeHi. Kop-
T™M300 y ceui — 206,7 MKT/24 TOA, BiAMOBiZaB HOPMI, 1110
BUKJIIOYAE TOCTPY HATHUPKOBY HEAOCTATHICTb.

ExoKI: cucromiuHa ¢yHKIIisI JTiBOTO IIJTyHOUKA 30epe-
xeHa (OB — 60—61 %), aiactomiyHa (yHKIIisS He MopyIe-
Ha. HenmocrarHicTh TpukycminaapHoro kiamnaHa I—II ct.
HesnauHuii rinokiHe3 BepXiBKOBO-00KOBOI CTiHKH JIiBOTO
LITYHOYKA.

V3]l cyauH roJIOBHOTO MO3KY: MaricTpaJbHUI KPOBO-
TOK Y CyJAMHAaX TOJIOBU Ta IIUi 3HUXKEeHUI. EnacTuaHicTh
CYIVMH 3HMXXEHA, CTiHKM YIIUIbHEHi, apTepii 3BUBUCTI.
lNnepkiHeTMYHMIT TUN TeMoaMHaMiku. Y TipaBiit Ta Ji-
Bili COHHMX apTepisiXx HasiBHi aTepOCKJIEPOTUYHI OJISIIIKY,
KIM 0,19 x 0,85 cm; 0,20 x 0,65 cM. O3HaKM BEHO3HOTO
3aCTOI0.

V3]l opraHiB 4epeBHOI MOPOXHUHU: CTeaTOTernaTo3
I ct. XpoHiYHMI XOAeUMCTUT. XPOHIYHUN MaHKpPEaTHUT.
KicTa mpaBoi HupKu.

V31 1II3: mpasa yactka 13,9 cm?, niBa yactka 8,8 cm®.
Exorennicts IlI3 momipHO mimBuilieHa; HEOTHOPimHA,
KPYIMHO3epHUCTA, TinoBackyJ/spu3oBaHa. HasiBHi i3oreH-
Hi Ta TiNOTeHHI OUISTHKY HEeTpaBWIbHOI (hOpMU 3 PO3MMU-
TUMHM KOHTYpaMu po3mipom 1,3 x 1,0; 1,1 x 1,4; 0,5 x 0,6;
0,6 x 1,1; 0,67 x 0,48 cm. BucHoBok: augy3Huii 306. AIT?
[IceBmoBy3mm?

3 orjsioy Ha KJIiHIYHY CMMITOMATHUKY Y MallieHTa Ipo-
BiTHUM € CUHIIPOM TOpPYILIeHb pUTMY — (hiOpuisiiis epe-
cepib 3 MePiOAMYHMMU HaIaaaMU, SIKi CYNpPOBOIKYIOTHCS
rinoTeHsielo 3a HasiBHOI (Y ITepioau Oe3 HaIladiB) rinmepTeH3il
abo HopMoTeH3il (TipuiiMae B-61oKkaTopu, KopaapoH). [Tpu
JIOIATKOBOMY OOCTEXXEeHHI BIaJIOCs] BABHAUUTH iCTOTHE 3HU-
>xeHHs1 piBHST TTT mopsin 3i 30i1bIIeHHSIM PiBHIB TUPEOI/-
HUX TOPMOHIB 0e3 sSIBUIIl aBTOArpecii, 110 MiATBePIKYBaIo
edexTn TinepnpoayKiii TUPEOiTHUX TOPMOHIB Y BUIJISIAL
CUHIIpOMY KaTabOJiYHUX MOpYLIEHb, a caMe BUSBJIEHI Jia-
OOpaTOPHUM IUISIXOM TOKA3HUKHU, TPUTAMaHHI TUPEO-
TOKCHKO3Y: TilepriIiKeMis, TiMoX0oJAeCTepUHEMIsl, TEHAESHIIisT
IO TITTOIpOTeiHeMii, JelikoreHis. /1o Toro x 3apeecTpoBaHe
30impmeHHs 113, HeogHOPIIHICTD ii CTPYyKTypu 3 TimoBa-
CKYJISIPU3alli€l0, HASBHICTh HEBEJIMUKMUX MHOXWHHUX BY3-
JIOBHX YTBOPEHb, 110 MOTPeOyIoTh yrouHeHHs. Jlani EKT ta
ExoKT nmiarBepanav nopyueHHs putMy — (pidopusisiito ne-
peacepb, TiNepKiHETUIHWI TUI TeMOANHAMIKI, HasIBHICTD
ypaxkeHHsI MioKap/ia 3 MOpYIIEHHSIMHU MPOLIECIB PeroJIsipy-
3alii. TakuM 4MHOM, y TalliEHTa BU3HAaYeHa Tinep@yHKIIis
L3 3 po3BUTKOM TUPEOTOKCUYHOI Kapaiomionarii, ¢hidpu-
JISILii mepeacepnb, 110 MOTpeOyBaslo 3’sICyBaHHSI KOHKpPET-
HOTO 3aXBOpIOBaHHSI. J1J1s1 JIiKkyBaHHSI THPEOTOKCUKO3Y TTPU-
3Ha4YeHa TUpeoCcTaTUYHA Tepallist (Tiamasolr).

3a HasIBHOCTI TilIEPTUPEOITHOIO CTaHy CJIil PeTeIbHO
npoaHaJjidyBaTU OCOOJMBOCTI OKpPEeMUX XBOPOO, 110 Ma-
HiecTyoTh minBuiieHow ¢yHkiieo 3. IT3 — aBro-
iMyHHE 3aXBOPIOBAHHSI, 1110 MPOSIBISIETbCSI TUPEOTOKCHUY-
HOWO eHlledasonarielo 3 po3jiaJjaMU HEPBOBO-TICUXIYHOT
IiSITBHOCTI, TUPEOTOKCUYHOIO KapAioMioIIaTi€lo 3 apTepi-
aJIbHOIO TiMepPTeH3i€10, po3JiafaMU UTYHKOBO-KHUIITKOBOTO
TPaKTy, €KTOAECPMAJIbHUMM MOPYILIEHHSIMH, JTiM(pOiTHOIO
rinepruiasi€ro, a Takox y OUTbIIOCTI BUMAAKIB PO3BUTKOM
TUPEOTOKCHYHOI odranpmornarii [2, 4, 6]. Peectpyersh-
Csl TIJABUILIEHHSI KOHIICHTpallii TUPEOiTHUX TOPMOHIB Ta
3HMKeHHs piBHsA TTI, HasiBHICT aHTUTLI A0 pelLienTopa
TTI, moxmBe 30iIbIICHHS aHTUTIJI IO TUPEOIOOYIIiHY i
TUPEOITHOT MePOKCUAA3U, JeHKOTEeHis, TiMbOLMTO3, Mij-
puieHHs LIIOE, 3HM:KeHHS X0JlecTeprHY IIOpsIA 31 30i1b-
IIEHHSM TPUTJILEPUAIB, 3MEHIIEHHST aJlbOYMiHiB, Tilep-
[JIOOYyJIiHEMisl, YacTO TiMeprjlikeMisl, MiABUILEHHS BMICTY
HATpIlo i 3MEHIIIEHHSI KaJlilo B €pUTPOIIUTAX.

IMpu minrocrpomy Tupeoinuti (ne KepseHa) Ha mo-
YaTKOBil cTamii Big3HAYAIOTLCSI O3HAKM TillepTUPEO3Y.
XapaktepHi cumnromu 3anaieHHss B I3 (GomtouicTsb,
MPUITYXJIiCTh), MiABUILIEHHS TeMIIepaTypu Tija, Yy KpOBi —
MOMIpHUIA JIEWKOILIMTO3, MOXJIWBA aHeMisl, 30UTbIICHHS
IIOE, ninBuiieHHs piBHS MapKepiB 3ananeHHs (C-peak-
TUBHOTO MPOTeiHy). PeecTpyeThcs MiagBUILIEHHS PiBHS TH-
peoinHux ropMoHiB, 3HkeHHs TTT. TTpu Y31 1113 BusiB-
JISIETBCS 30UIBIICHHS 321031, HEOMHOPITHICTh CTPYKTYPH,
HEYiTKiCTb KOHTYPiB, HasIBHICTb TilTOEXOT€HHUX Ta aHEXO-
TeHHUX BKJIIOYEHb [1].
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4]

V pasi HagBHOCTI DA 1113 (31e6iIbIIOr0 B JIIOIEH I10-
XUJIOTO BiKY) 3a iCHYI04YOI MOOHOI HEIOCTATHOCTI KJIiHiu-
HUI mepebir Biapi3HIETHCS MaJOCUMIITOMHICTIO, iHKOJU
aTUTMOBMMM O3HAKaMu. Y JIATEHTHUWIA Tiepiof criocrepira-
I0TbCSI KapIioJoTiuHi MopyuleHHs (Taxikapais, apuTmii,
4acTO MUTOTJIMBA apuUTMis, pedpakTepHa IO aHTHAPUT-
MiUHUX TpernapariB, MOXJIMBa MapoKCcHU3MabHa Taxikap-
Ilis1), HEPBOBO-TICHXiUHi po3jaay, BTpaTa Macu Tijla, Mio-
natis. MaHicbecTHUI TIepio TinepTupeosy MposIBISIETCS
KJaCUYHMMM CHMITOMaMM, aje BiICYyTHS OepMomnaris,
odTaabpMomnaris, oKpiM cuMmitoMiB Ipede Ta Mebiyca. [1pu
obcrexxeHHi — Hu3bkuil TTT, BUcoKuii piBeHb TUPEOITHUX
FOPMOHIB, 0c00a1BO T, BIZICYTHI aHTHUTLIA A0 PELENTO-
pa TTT i TITIO. I1pu GaratoBy3710BOMY TOKCUUYHOMY 300i
HasiBHi MHOXWHHI BY3/I4, a IPY TUPEOTOKCUYHII ageHoMi
HasIBHUI OAWH BY30JI OKPYIJIOi (DOPMU 3 YITKUMU KOHTY-
paMu. 30J0TUM CTaHAAPTOM BBaXKA€TbCSI CLIMHTUTpadis,
0CO0JIMBO TIPU IEKOMITIeHCALlii, 110 Ja€ MOXKJIUBICTb 3apee-
CTpPYBaTH MOOJMHOKI 200 MHOXMHHI BOTHMIIIA TTOCUJICHO-
ro HaKOIMUWYeHHs pafioizoTtomny [9].

3arajioM, MiaOMBaIOUM MiICYMKU aHAMHE3y TpeIcTaB-
JIECHOTO HaMU Malli€HTa, CJi/l aKIIEHTYBaTU yBary Ha TOMY,
1110 TALIEHT JIITHBOTO BiKY, BCE XKUTTS MEIIKAE B EHIEMiu-
HOMY perioHi (omHuii mediunt), TpuBaauii mepion 3710-
BXHMBaB MaJiHHSIM, TOOTO Ma€ IeKiJibKa (paKTOpiB pU3HKY,
HasiBHa BUpaxkeHa KoMopoinHa matosoris. [1puyuHa 3Bep-
HEHHs Malli€HTa 00 JiiKapiB — KapaioJioriyHa CKJIamoBa
xBopoou. [1pu mboMy MoxkHa OyJ10 O 3B’sI3yBaTH 10r0 CTaH
3 BUPaXEHUM aTepOCKJIEPO30M, SKUH CTOCYETbCS ypa-
JKeHHSI SIK KPYIIHUX CyIWH (a0pTH, COHHMX apTepiii), Tak i
IpiOHMX (MO3KOBIi, KOPOHAPHIi); HasIBHE KapiOCKJIEPOTUY-
He ypaxxeHHs Miokapaa. OnHaK BUPaKeHiCTh CeplLeBO-Cy-
TUHHMX PO3JIaJIiB y MalliEHTa MOSICHIOETHCS ChOPMOBAHUM
TUPEOTOKCUYHUM cepleM Ha Tii IXC, rinepToHiuHOI XBO-
poou (I'X), 110 meBHUM YMHOM BimoOpakae 0COOIMBOCTI
KJIiHIYHMX TposIBiB. bepyun 10 yBaru BiICyTHICTb aHTUTI,
ocobauBo 1o peuentopa TTI, BincyTHICTh ICUXOHEBPOJIO-
TYHUX i IUCIENTUYHUX TTOPYIIEHb, a TAKOX TUPEOTOKCUY -
HOI odTaJbMOMAaTIii Ta AepMaTOIaTii, MOXHAa BUKIIOYUTU
posButok JAT3. AnanoriuHo #iaerbest ipo AIT (rinepTpo-
¢iuHy opMy 3 TiNepTUPEO30M) 3a BiICYyTHOCTI aHTUTLI 10
TUPEOTJIOOYIiHY Ta MiKpocOMaJIbHOI (hpakliii, Xxoua iCHye
i cepoHeraTMBHUI BapiaHT (aJie B Malli€eHTa HEMAa€ iHIIMUX
MPOSIBiB aBTOArpecii).

Y nmaHoMy BHUMNAAKy CHOCTEPIraroTbCs BUPaXeHi cep-
LI€BO-CYAMHHI MOPYIIEHHS 3 II0SIBOIO HamaaiB iopusiii
nepeacepab Mopsa 3 €mi3ogaMu TiMOTeH3il, 110 Aa€ Iil-
CTaBU Mig03PIOBATU MOJITIaHAYISIPHUN CUHAPOM, 30Kpe-
ma cuHapom wminra [10, 11]. [Tpu ubomy 4epes CyMmyTHIO
HaJHUPKOBY HEAOCTAaTHICTb Ma€ OyTU HasBHUI HacaM-
nepea CUMHIPOM TilloTeH3ii Ha TJIi XapaKTepHOI KapTUHU
TIMOKOPTUIIM3MY — IIiITMEHTALlisl IIKipW, TUCHENTUYHI
po37aau, 03HaKM aBTOIMYHHOTI'O IIPOIIECY, 110 BiICYTHE Y
nalieHTa.

BincyTHicTh TMXOMaHKM, TUIIOBMX O3HAK 3amajbHOTO
npotiecy, nepeaycim y I3 — 6omrovocti, HaAGPSKIOCTI,
JIEUKOLIMTO3Y, AO3BOJISIE 3aMEPEeYUTH MiATOCTPUIL TUpeo-
imuT. Yce 1e crpsIMoBy€e A epeHLITHIN MOIIYK Ha 3’ICy-
BaHHST MoxJMBoi DA 1113 abo aMiomapoH-iHIYKOBaHOTO
TUpeoTOKCcHKOo3y. 11lomo ocTaHHBOIO, TO MALIEHT BXE 10-

CUTb AABHO MpUIIMae aMiogapoH, Y HbOI'O HEMa€e O3HaK
THPEOINUTY, ITiIBUILECHHS PiBHSI aHTUTUPEOITHNX aHTUTIII.
Takum yMHOM, Halll TOIIYK OyB 3ynuHeHuit Ha DA 1113.
Ha xanp, y mamieHTa He Oy/JIO MOXKJIMBOCTI 3pOOUTU pe-
KOMEHJIOBaHYy HaMU CLMHTUTpadito, 1110 103BOJMIO O OC-
TaTOYHO BCTAHOBUTHM IiarHO3. Y JaHOMY BUIIaIKy HasBHi
Bci mepenymoBH 10 po3BUTKy DA I13: Bik, eHaeMidyHMIA
perioH, BiACYTHICTb aBTOAarpecii, nepMomnarii, ogpTaaibMo-
rarii. Y To¥ e yac mpuBepTae yBary BUpaxkeHiCTb MTPOSIBiB
TUPEOTOKCUYHOTIO ceplisl 3 JJabopaTOpPHO MiATBEPIKEHUM
TiIIepTUPEeO30M i IUCTOPMOHATIBHUM i KaTaOOIIYHIM CHUH-
JIpOMaMM, 110 HaIllapoBYIOThcsl Ha KomopOinHi IXC, T'X.
Jlo Toro , mpyu MMOBIPHOCTI PO3BUTKY aMiogapOH-iHIy-
KOBAHOTO TiMepTUpPeo3y, BinOYBaEThCS TOTiPIIEHHST CTaHY
Maui€eHTa, 10 CJiJ PO3MISAaTh SIK MOXKJIMBY J€KOMIICH-
cauito MA III3. Sk BimoMo, KJIiHIYHUM MapKepoM Ha-
BiTh JJATEHTHOI'O TiMEPTUPEO3Y Iy>KEe YacTO € MOPYIIEHHS
cepueBoro putMy — (piopuisiis mepencepab. Takox Mu
pO3YMi€EMO, IO MPU MPOBEAECHHI aHTUAPUTMIYHOI Tepamnii
He 3aBXIU BiI3HAYa€ThCS il €(PEeKTUBHICTD, SIK CIIOYATKY
i cocrepirajioch y Hamoro nauieHTa. OTXe, y nauieHTa
KOMOpOigHa MaTOJIOTiI — TeHepali3oBaHMil aTepocKJie-
po3: IXC, crabinbpHa cTeHOKapist HampyxkeHHs, PK 2—3
(cTaH mic/sl MPOBEIEHOrO CTEHTYBaHHsI — BepeceHb 2019
poky), I'X II cranii, I crynens. @yHKiioHaIbHA ABTOHO-
Misg 113, GararoBy3noBuii TokcuuHuii 300. [ineprupeos.
TupeoTokcruuHa Kapaiomiorarisi 3 YaCTUMU IapoKcu3Ma-
MU GiOpusLii epeacepab, YCKIaJHeHAa apUTMOTEHHUM
mokoM. Cranig mexkomrmeHcauii. Pusuxk 4, CH 0. ®K 1.
CreaTtorenaTto3 | cT. XpoHIUHUIT XOJICLIUCTUT y CTadil peMi-
cii. XpoHiuHMI MaHKpeaTuT y ctafii peMicii. Kicta mpaBoi
HUPKMU.

BucHoBKMU

lNneprupeos y JiTHIX Jtoaeil MaHidecTye mepliin 3a Bce
CepLEBO-CYAMHHUMMU MOPYILIEHHIMU, HAailyacTille 3 HasiB-
HUM CHHIPOMOM apuTMii y BUIISIAI (iOpmrdmii mepem-
ceplib, sika MOXe CITIPOBOKYBATU apUTMOTEHHUI 1IOK.

TpuBanuit BILIMB 10MHOIO AeilIUTy MOXEe IIPU3BECTU
II0 pO3BUTKY (DYHKIIOHAJIbHOI aBTOHOMIl IIMTOITOAIOHOL
3aj1031 3 (pOopMyBaHHSIM TUPEOTOKCUYHOI KapaioMiomaTii.

Komop0OigHi cTaHW CIpUSIOTH MOSIBI OCOOIMBOCTEM i
TSKKOCTI KJIiHiYHOTO nepebiry yHKIIioHaIbHOI aBTOHOMI1
Ta CYTTEBO MOTIPIIYIOTh SIKiCTb XKUTTS.

Konduiikr inTepeciB. ABTOpu 3asBJISIIOTH PO BiICyT-
HiCTb KOHMIIIKTY iHTepeciB Ta BiacHOI (iHaHCOBOI 3alli-
KaBJICHOCTI IIpM MiArOTOBLIi JaHOI CTATTi.
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L.V. Shkala, T.I. Malchevskaya, O.V. Shkala
0O.0. Bogomolets National Medical University, Kyiv, Ukraine

Differentiated search for disease in a patient with hyperthyroisis
with a prevailing syndrome of cardiovascular disorders.
Clinical case

Abstract. Background. Elderly patients in the presence of iodine
deficiency most often develop functional autonomy of the thy-
roid gland, accompanied by dysfunction — hyperthyroidism. Due
to an excess of thyroid hormones, thyrotoxic cardiomyopathy
is formed, in which in most cases there is a syndrome of heart
rhythm disturbances — atrial fibrillation. The aim of the study: to
find out the algorithm for the differential search for a disease in
the presence of hyperthyroidism with severe cardiovascular di-
sorders using the example of a specific elderly patient from real
clinical practice. Clinical case. A 61-year-old patient was hospi-
talized in the intensive care unit for arrhythmogenic shock against
the background of an attack of atrial fibrillation. The absence of
myocardial infarction, pulmonary embolism, acute adrenal insuf-
ficiency was stated. The examination revealed a significant de-
crease in the level of TSH along with an increase in the levels of
thyroid hormones without the phenomena of autoaggression, hy-
perglycemia, hypocholesterolemia, a tendency to hypoproteine-
mia, leukopenia. An increase in the thyroid gland, heterogeneity
of the structure with hypovascularization, the presence of small

multiple nodular formations that require clarification were deter-
mined. The patient has atrial fibrillation with variability in blood
pressure, impaired repolarization processes, hyperkinetic type of
hemodynamics, reflecting cardiomyopathy. In this case, there are
all prerequisites for the development of functional autonomy of
the thyroid gland: age, endemic region, absence of autoimmune
changes, dermopathy, ophthalmopathy. Attention is drawn to the
severity of manifestations of thyrotoxic heart with dyshormonal
and catabolic syndromes, superimposed on comorbid coronary
heart disease, hypertension. Conclusions. Hyperthyroidism in the
elderly is manifested primarily by cardiovascular disorders, most
often with the presence of an arrhythmia syndrome in the form
of atrial fibrillation, which can provoke arrhythmogenic shock.
Functional autonomy of the thyroid gland with the formation of
thyrotoxic cardiomyopathy has specific clinical course, especially
in comorbid conditions, which significantly impairs the quality
of life.

Keywords: thyrotoxic cardiomyopathy; atrial fibrillation; thyroid
functional autonomy
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BUAOAEHHS CTATTI
«B30€MO3B’130K NMOKA3HUKIB IHTEpPBAAY QT
3 KAPAIQABHOIO ABTOHOMHOIO HEMPOMATIEIO
Yy XBOPUX HO LLYKPOBUK AiabeT»

Crattst «B3aemo3B’a30k mnokashukiB intepsanry QT 3
KapaiaJlbHOI0 ABTOHOMHOIO HEHpONaTi€l0 y XBOPHX Ha Iy-
KpoBuii giabeT» (aBropu Sanjay Kumar, Satyanath Reddy
Kodidala, Srinivasa Jayachandra), omy6jikoBaHa B «Mix-
HApOIHOMY  E€HIOKPUHOJIOTIYHOMY  KypHaji», 2022,
ToM 18, Homep 1, c. 12-16, https://doi.org/10.22141/2224-
0721.18.1.2022.1140, BumaneHa ITicist 3’sicyBaHHS, IO PY-
KOTIUC 1Ii€l cTaTTi Oy/J0 OAHOYACHO HAIlpaBJIEHO 0 JBOX
HayKOBMX XypHaJliB. Pemakiiist 3B’s13amacst 3 aBTOpOM-KO-
PECIIOHJIEHTOM i MOTIPOCWIIa HalaTHU XypHaJly BilMoBinHi

PO3’SICHEHHSI 3 1IbOTO MUTAHHSI, TIPOTE He OYJI0 OTPUMAaHO
aJeKBaTHOI BiAIOBii B ONTUMAaJIbHUI TEPMiH.

e cynepeunTs et myostikaiiiit «MixkHapoIHOTO eH-
JIOKPUHOJIOTIYHOTO XypHally». BinnoBinHo g0 myHkTy 1.4
«BimnpasneHHs pykomnmcy» «KepiBHUIITBA IJIsI aBTOPIB»,
IO PO3IJIsiay MPUIIMAOThCS PYKOIMMUCH, 1110 paHillle Hine
He myOJiKyBanucs i He OyJIM HampaBJIeHi IJ1 myOsrikalrii
B iHIIIi BUTABHUIITBA.

CraTTs OyJia BiZKIMKaHa Ha BUMOTI'Y TOJIOBHOTO pelak-
TOpa Ta PeaKOJIeTil KypHay.

Retraction of the article
“Association of QT interval indices
with cardiac autonomic neuropathy
in diabetic patients”

The article “Association of QT interval indices with car-
diac autonomic neuropathy in diabetic patients” by Sanjay
Kumar, Satyanath Reddy Kodidala, Srinivasa Jayachan-
dra, published in “International Journal of Endocrinology”
(Ukraine), 2022, Volume 18, Issue 1, p. 12-16, https://doi.
org/10.22141/2224-0721.18.1.2022.1140, has been retrac-
ted after clarification that the manuscript of this article was
simultaneously submitted to two scientific journals. The
Editorial stuff had sent the e-mail to the corresponding au-

thor with the request to explain the situation, but no ade-
quate response was got within a reasonable timeframe.

This is contrary to the ethics of publications of the
“International Journal of Endocrinology” (Ukraine). Ac-
cording to section 1.4 “Submitting the manuscript” of the
“Guidelines for Authors”, articles for submission should not
be prior published or submitted to other publications.

The article has been retracted at the request of the Edi-
tor-in-Chief and Editorial board of the journal.
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