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Cripuse BiAHOBMNEHHIO

NOLUKOOXXEeHOro eHgo METpiFI
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PG MPOLECH enF P i NPouSLy. ARMIL HABEAKY Ta cnakroy pmsmwwvﬁmm Mnnm 33 ANAKBOM Ha NponidepaTREHY
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npu i I ¥ nepion sarimocti abo TRYAAI. iKam y nepiog, Barl abio rpymio Ha
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Validity and reliability study
of diabetes fatalism scale in turkish patients
with type 2 diabetes

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].
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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 (HbAc) 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 2. T

s1||sz||ss||s¢|[ss

274 3.71 373 3.36 = 5 3.58
|s1o]|s11||s12[ = i s jEs

Figure 1. Structural equation model with standardized
path coefficients of Diabetes Fatalism Scale
dimensions
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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=10.92, 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
Iltem 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 “| 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 “| feel down when | think about my diabetes” 0.772
Item 1 “| 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
ltems ar1|£i Fs‘gliir?tiggl?ty 2. Perceived | 3. Emotional
coping self-efficacy distress
#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 havg 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 “| 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 Items 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 [15].

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 € onHicio 3 KpaiH 3 Haii-
BUIIIOIO TTOIIMPEHICTIO ItyKpoBoro miadety (LI1) B €Bpori, amke
IpUOIN3HO Y KOKHOTO ChOMOTO JOPOCIIOro miarHoctoBaHuii LIJI.
o 2035 poky B TypeyunHi NMPOrHO3YETLCSI HANOIIbIIA KiTbKiCTh
mopeii 3 LI/] 2-ro Tuny B €Bporii — maiike 12 minbitoHiB. PiBeHb
CMEPTHOCTI 3pocTace 3i 30iIbIIeHHM rotupeHocTi LIJ] 2-ro Tumy,
0COOJIMBO Cepell HaceJIeHHS MOJIOAIIMX BikoBux rpym. [Ipu 11p0-
My TOJIOBUHA BUMANKIB CMEPTi MpUIIaa€e Ha OCiO BIKOM MOJIOIIIE
3a 60 pokiB. [cuxiyHMii CTaH MAIEHTIB i3 XPOHIYHUMHU 3aXBOPIO-
BaHHSMM, TakuMU K L[I/], Moke BIIMBaTH Ha repedir XBopoou Ta
3MilicHeHHsT caMOKOHTpoJto. HanexxHe mikyBanus LI cipusie mo-
CSITHEHHIO KOMIIeHcallii XBOpoOu, ajie Mpy LIbOMY TaKOX CJIiJ Opa-
THU JI0 yBaru MOXJIMBICTb (haTaibHUX HacliakiB Ha i LIJ]. Mema:
TMOCIIIATY HAIHICTh Ta BaJIiIHICTh TYPEIbKOI Bepcii mkanmm ¢a-
TaJIbHMX HACTIIKIB Y XBOpUX Ha ILyKpoBuii giadet (DFS), po3po-
onenoi Egede. Mamepiaau ma memoou. [1poBeicHO METOIOJIOTIUHE
nocimkeHHst. OnMUTYBaHHS 3a JTOTTOMOTOIO LKA MPOBEIEHO 3a-
rasiom 139 matientam 3 LI 2-ro Turty. O1iHeHO 3MiCT i KOHCTPYK-
TUBHY BaJilHiCTh IIKaIW. BamimHiCTh MIKaau oliiHIOBaacs 3a 10-
TMOMOTOI0 MiATBEPIXKYBaIbHOTO (hakTopHOro aHaizy (CFA), a Ha-

NIHICTD OLliHIOBAJIacs 3 TOYKU 30pY BHYTPIIIHBOI Y3TOIKEHOCTI.
Pesyavmamu. 54,7 % y9acHUKIB TeCTyBaHHsI CTAHOBWJIU YOJIOBIKH,
73,4 % onpyxeHi, 54 % manu iHiIe 3axBoploBaHHs, 18 % Oyiu BU-
MyCKHUKAMU CEPEIHbBOI KON, cepeaHiil Bik 50,20 £ 16,82 poky,
cepenHst TpuBaticts /] cranoBmna 19,31 £ 14,25 poky, a cepen-
Hiil piBeHb mikoBaHoro remornobiny (HbAlc) — 7,06 = 0,65 %.
YcranosieHo, 1o nokasHuk Kaiser-Meyer-Olkin (KMO) agek-
BaTHOCTI po3Mmipy Bubipku craHoBuB 0,770. Lle BKa3ye Ha Bin-
MOBIIHUI pO3Mip, a 3HaueHHs Xi-KBaapar craHoBuio 1078,402.
[1pu BUKITIOUEHHI IT’ITOTO IyHKTY 3 TOCTiIKEHHS Ta TTOBTOPHOMY
aHanizi koediuienr KMO cranoBuB 0,802, a 3HaueHHs Xi-KBa-
npat — 1020,244, p = 0,000. 3nauerHs Cronbach’s alpha gocsrio
0,806, 10 BKa3ye Ha 10OPY BHYTPILITHIO KOHCUCTEHITi10. 3HAYCHHST
Cronbach’s alpha iHIIMX MiAIIKaI TaKOX Oy/IM Ha dyXe J00poMy
piBHi. Bucnoexu. IlpoBeneHe mociimkeHHs mokasaio, mo DFS e
BaJTiIHOIO Ta HAJiHOO IIKAJIOKO TSI TypelbKoi momyssiii. [lkana
DFS-T winkom npumaTHa Ij1st OLiHKK (paTaJIbHUX HACTIIKIB cepel
XBOPUX Ha IIyKpoBuii niadet B TypeuunHi.

KirouoBi ciioBa: 1uykposuii giaGer 2-ro tumy; daraibHi BUunazi-
ku; mkana DFS; HagiliHicTh; BaligHIiCTh
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KoMnAeKCHUM niaXiA B AiKyBOHHI OXXUPIHHS:
ePeKTUBHICTb 3CTOCYBOHHS AroHICTA
FAIOKAroHonoAi6Horo nentuay 1
TO AO3OBAHOro dis4yHOro HOBAHTODKEHHS

Pestome. AkTyanbHicTb. B VkpaiHi 0XupiHHs BU3HaqatoTs y 24,8 % HaceneHHs (To6To 61m3bko 10 MIH 0cib),
HapnmLioK macu Tina — y 34,3 %. Cepend rnpuyuH, Lo CripuUsitoTb OXUPIHHIO, € CraaKoBICTb, NepeigaHHs, y ToMy
YUCIIi CrIOXXUBAHHS MPOCTUX BYITIEBOAIB, & TAKOX MasiopyxXoMuii criocio XuTTs. s flikyBaHHS OXUPIHHS 3aCTOCO-
BYETbCSI KOMIM/IEKCHWY r1igXig, LYo rossirae B JOTPUMAaHHI a4eKBaTHOI Xap40Boi noBediHKW, fO30BaHOMY (hi3N4HO-
My HaBaHTaXeHHI Ta 3acTocyBaHHI (hapMaKosIoriYHOI KOPeKLii, 30Kpema aroHicta rrtokaroHonogioHoro nentugy 1
(alTir-1). Ha cborogHi HegoctatHbO BUBHEHUMM CEPELR YKPAIHCbKMUX MaUieHTIB € posib Ta eQeKTUBHICTb 3aCToCy-
BaHHs al TIl-1 y kombiHayii 3 agekBaTHUM 3a 06CAroM i3NHHUM HaBaHTaXeHHSIM Y JliKyBaHHI OXupiHHS. MeToro
LbOro [oCrigXeHHs1 6ys10 BU3Ha4YnTv 1a ouiHnty posb al TIll-1 y komb6iHauii 3 fo30BaHUM i3NHYHUM HaBaHTaXeH-
HAM L7151 3HWXKEHHSI Macy Tina y nawieHTIiB 3 OXWPIHHAM, MOPIBHATU €(OEKTUBHICTL Takoi KOMOIHaLii 3 NiKyBaHHSIM
OXUPIHHS i3 3aCTOCYBaHHAIM METQOPMIHY Ta iHrOITOpIB HATPIN3aNIEXHOro KOTpaHCrnopTepa roKo3u 2-ro tury
(iIH3KTT-2). MaTepianu ta MeToAu. Y npocrnekTuBHE AOCTIKEHHS Oynu 3anyyeHi 155 nayieHTiB 3 OXUPIHHAM,
cepen skux AaHi 3i CriocTepexxeHHs1 6ynu focTyrnHi y 49 nayieHtis. OCHOBHy rpyrny ctaHoBumm 30 nayieHTiB, sKi
oTpUMyBau B KOMMAEKcHivi Tepanii al TIM1-1 niparnytva (ocHoBHa rpyna al Till-1) y gosax Big 1,2 4o 3 Mr Ha JO6Y.
KoHTporbHa rpyna ctaHoBuna 19 nayieHTiB, ki OTpUMyBasiv KOMIIEKCHY Tepariito i3 3acTocyBaHHAM METOPMIHY
B LjoReHHnx gosax Big 500 go 2000 mr, iH3KTI -2 B wjogeHHux gosax Big 10 4o 12,5 mr. Y nayieHTiB B LbOMY 4OC/II-
IDKeHHI Bu3Haqanu iHgekc macy tina (IMT), okpyxHicTs Tanii (OT), okpyXHicTb cTeroH Ta cnissigHoLueHHs1 OT/OC.
KinbKicTb Lo[EHHNX KPOKIB BU3Ha4Yasm 3a [JoroMOoror rnejoMeTpis, BOyLoBaH1X y CMapTgoHu abo cMapT-roamH-
Hukn. OUiHKa OTpUMaHUX [aHuX NpoBOAMIACH i3 3aCTOCYBaHHAM HENapamMeTpudHUX METohiB ctatucTuku. Pe-
3ynbtatn. B 0CHOBHIVI rpyri Maca Tina [o JikysaHHs 6yna B cepenHbomy 104,6 kr, nicsis sikyBaHH — 96,36 kr
(p = 0,000007), y cepenHboMy navieHTv BTpatnm 7,8 % (giana3oH 1-23,71 %) Big nodyatkosoi macu Tina. IMT go
JiKyBaHHs1 B cepegHboMy 37,1 Kr/M?, nicrisi nnikyBaHHs1 — 34,11 kr/mM? (p = 0,000006). Y KOHTPOLHIV rpyrni Maca Tina
[0 NiKyBaHHs1 cTaHoBuna B cepeaHbomy 99,4 Kr, nicns nikysaHHs — 91,74 kr (p = 0,000196), y cepegHboMy nayi-
eHTv BTpatuin 7,73 % (giana3oH 0—16,9 %) Big no4atkoBoi macu Tina. IMT go nikysaHHs B cepenHbomy 35,6 Kr/m?,
nicnis nikyeaHHa — 34,11 kr/M? (p = 0,000196). Y Bcivi KoropTi 4O noYarky fiKyBaHHS LLOJEHHA KilbKiCTb KPOKIB
> 5000 Ha geHb Bu3Hadanack y 25 (51 %) nauieHTiB, nicns nikyBaHHsS — y 48 (98 %); LjofeHHa KiNbKiCTb KPOKIB
> 10 000 Ha geHb [0 JiKyBaHHS Bu3Haqanace y 6 (11 %) nauieHTis, nicns nikysaHHs 6yna B 5 pasis 6inbLue — y
31 (63 %) nayieHTa. Lli pe3ynbtaty cBig4ats rpo BiporigHy iHTEHcUIkaLito Qhi3YHOro HaBaHTaXXEHHS | BUCOKY
MOTUBAaLiO O[O BTPATH Macu Tiria B 060X rpyrnax JOC/imKeHHs. BUCHOBKW. BcTaHoBieHa BUCOKa eqheKTUBHICTb
3acTocyBaHHsA AN1A 3HWKeHHs macw Tina al TIll-1, metghopmiHy Ta iH3KTI-2 y koM6iHaLii 3 LLo[ZeHHUM BUCOKUM i-
3UYHNM HaBaHTaXXeHHSIM, a came xob6oro > 5000 KPOKiB Ha AEHb, LLO € e/IEMEHTOM MoauikaLii criocoby XUTTS.
Knrou4oBi cnoBa: oxupiHHS; aroHiCTv rKoKaroHono[i6Horo nentugy 1; MeTeopMiH; iHMGITOpU HATPIN3anexHo-
ro KoTpaHcriopTepa rioKo3u 2-ro Tury; Moaugikauis criocoby XuTTs

«MixHapoAHWil eHZOKpUHoNoriuHuii XypHan» / «International Journal of Endocrinology» («<Miznarodnij endokrinologicnij Zurnal»), 2022
Bunaseub 3acnacokmii 0.10. / Publisher Zaslavsky 0.Yu., 2022

[Nina kopecnongenuii: Jliveub Arppiii Bonogumuposuy, MD, PhD, goueHT kadeapu xipyprii, Kuicbkwit HawioHanbHuii yHiBepcuTeT imMeHi Tapaca LlleBuenka, Byn. [lemiiscbka, 13, m. Kuis, 03039,
YKpaia; e-mail: andrii.dinets@knu.ua

For
Full

correspondence:  Andrii Dinets, MD, PhD, Associate Professor, Department of Surgery, Taras Shevchenko National University, Demiivska, 13, Kyiv, 03039, Ukraine; e-mail: andrii.dinets@knu.ua
| list of authors information is available at the end of the article.

12

MDKHOPOAHNMA EHAOKPWHOAOTIYHUI XKYPHQAA, ISSN 2224-0721 (print), ISSN 2307-1427 (online) Tom 18, N2 3, 2022



[ &)

OpuriHaAbHI AoocAiaXeHHs / Original Researches

Bctyn

OXUpiHHS TIOCiTa€e MPOBiAHE Miclle B CTPYKTYpi He-
iHhEeKLIiIHHUX XBOPOO 3 TEHJECHILIIEID 10 LIOPIYHOTO 30i/1b-
IIeHHST BUMIAAKIB 1Ii€l xBopoou [1]. BeecBiTHa opranizaitis
oxopoHu 310poB’st (BOO3) Bu3Havyae 0xXMpPiHHS SIK XBOPO-
Oy, IpH sIKili BigOyBa€eThCsI aHOMaJIbHEe a00 HaIMipHe HaKO-
MUYEHHS XXUPOBOI TKAHWHU, 110 aCOLIIOETHCS 3 PUBUKOM
st 3m0poB’st. CtaHoM Ha 2022 pik y BCbOMY CBIiTi OXH-
piHHS BU3HA4YaeThes B 1 mupa ocib, cepen sskux 650 MiH
JIOPOCOro HacedaeHHs, 3rigHo 3 nanumMu BOO3. B Ykpa-
iHi OXUpiHHA Bin3HayaioTh y 24,8 % HaceneHHsT (TOOTO
61m3bKo 10 MJTH 0ci0), a HaUTUILIOK Baru AiarHOCTYEThCS Y
34,3 % HaceneHHs1, 3 IpeBaIIOBaHHIM XiHOK [2, 3]. Cepen
MPUYMH, IO CIIPUSIIOTh OXKUPIHHIO, € CMIAJKOBICTb, Mepe-
1IaHHS, Y TOMY YMCJIi CIIOKMBAHHS MPOCTUX BYTJIEBOMIB, a
TaKOX MaJIOPYXOMUI1 CITOCIO XUTTS, IO MiATBEPIKYIOThH
pe3yJibTaTu 6araTboX JA0CTiIKeHb [4—7].

3 orjsaay Ha 3a3HavyeHi (akKTOpU PU3UKY OOLILIbHUM
BOAYa€eThCs MPOBENEHHS 3aXO[iB 3 HOpMasi3allii xapuo-
BOI MOBEIiHKM Ta CIIOHYKAHHS MaIli€eHTIiB A0 (Pi3UYHOTrO
HaBaHTaXeHHs. AJIEKBaTHUM 3a 00csAroM (hi3UYHUM Ha-
BaHTaXEHHSIM € (i3MuyHa aKTUBHICTh Oinbine 150 XB Ha
TUKAEHDb (aKTUBHUX BIpaB a00 BUKOHaHHS moHanm 5000
KPOKiB Ha JieHb) [4—7]. Di3znuHe HABAHTAXEHHS € OTHUM
i3 KOMIIOHEeHTiB Moaudikallil cnoco0y XUTTs Ta Bimirpae
BaxXJIMBY POJIb HE TUIBKHU Y JIIKYBaHHI OXUPiHHS, aje i B
KOMIUIEKCHi#t Teparii iykposoro aiadety (LI1), 110 Bimo-
OpaxaloTh Cy4JacHi CTaHOAPTHU JiKyBaHHS, SIKi IIOPIYHO
OHOBJIIOE AMepuKaHcbKa aiabeTuyHa acotiaiisi (AIA)
[4]. PesynbraTu nmoCHiZXKeHb CBimuaTh IpoO BiporigHe
5-piuHe 3HUXKEHHSI Baru, acolliioBaHe 3 IUM 3MEHIIIeHHSI
TaKuX IMapameTpiB, sIK iHmekc macu Tia (IMT), okpyx-
Hicth Tajii (OT) ta creron (OC), a TaKOX 3HMXKEHHS iH-
cyninopesucreHTHOCTI (IP). Lli mokxazHMKM BU3HAYAIMCS
y Pi3HUX KOTOpTax, IMpoTe y AOPOCIMX YKPaiHChKMX Ma-
LIIEHTIB BOHU 3aJIUIIAIOTHCS BCE 1€ MaJIOAO0CIiIKEHUMU
B KOHTEKCTi 00’€KTUBi3allii Ta KOHKpeTu3allii oocsry ¢i-
3MYHOTO HaBAaHTAXEHHS, 30KpeMa 3a KiJIbKiCTIO KPOKiB
[6, 8, 9]. Ouinka ¢i3uYHOI aKTUBHOCTI 3a MiApaxyHKOM
KUJIBKOCTI IOAEHHUX KPOKIB TO3BOJISIE BU3HAYaTU Ma-
LEHTIB 3 MAJJOPYXOMUM CITOCOOOM XKUTTSI, 11O Biflirpae
BaxkJIMBY POJIb Y PYTMHHIN KJIiHIYHiN MpaKTUIli, OCKiIb-
KM TaKi peKoMeHallil 0a3yloThCsI Ha pe3yJbraTaX HayKo-
BO-JIOCJIITHUX MPOEKTIB, TOOTO € BTIJIEHHSIM 3acal J0Ka-
30BO1 MeauIUHA [7].

B onyb6aikoBanomy B 2022 pori MeTtaaHanisi 15 npo-
CMEKTUBHUX JOCIiIXKEeHb OyJI0 BUSIBIEHO, 1110 BUIIA KiJib-
KiCTh IIOJEHHMX KPOKIiB aCOIIIIOETHCS HE TiIbKU 3i 3HU-
JKEHHSIM MacH Tifna, aje i 3i 3HMXEHHSIM CMEpPTHOCTI Bif
XpoHiYHUX XBOp00. Lle Takoxk BKa3zye Ha HEOOXimHICTH eJie-
MeHTa (hi3MYHOTO HaBaHTaXKEHHS JUISI TIALliEHTIB Y 3axoaax
3 IpoiTakKTUKM Ta JiKyBaHHS oxupiHH [10].

IMpodinakTuka Ta JiKyBaHHS OXWUPIHHS € BaKJTMBU-
MM, OCKiJIbKHM 1151 XBOpoOa miasuiiye pusuk LIJ1 2-ro tumy,
OHKOJIOTIYHUX 3aXBOPIOBaHb, CUHAPOMY OOCTPYKTUBHOTO
arHoe CHY, HEaJIKOTOJIbHOI XMPOBOI XBOPOOUW TEYiHKU,
CMpaBJisie HETaTUBHUI BIUIMB Ha PENpOAYKTUBHY (DYHK-
110 XiHOK Ta 4oJIoBiKiB. OXUPiHHSI YMHUTH HETaTUBHY
JiI0 Ha XWUPOBi KIITMHU, HA LIEHTPaIbHi, mepudepuuHi
Ta TeCTUKY/SIpHI (DaKTOpH, SIKi CHPUSIOTH IOTipIICHHIO

(YHKIIIOHYBaHHS TimoTajaaMo-TinmodizapHO-TOHAIHOI OCi
[9, 11, 12]. 2KupoBa TKaHMHA € TOPMOHAJIILHO aKTUBHUM
opraHoMm, 110 cuHTe3ye rmoHan 600 pi3HUX TOPMOHIB Ta
0i0JIOTIYHO aKTUBHUX PEUOBUH Ta CIPABJISIE TIPU OXUPiH-
Hi HEraTUBHUI BIUIMB Ha LIECHTPAJIBbHY PETYJISIII0 aleTUTy
Ta roJlojly Yepe3 CUHTE3 JIENTUHY, TPEliHy i, SIK pe3yJIbTar,
CIIpUSIE PO3BUTKY JieNMTUHOpe3ucTeHTHOCTI Ta [P [13].

KoHcepBaTuBHe JiKyBaHHSI OXHUPIHHSI € KOMILIEK-
CHUM, BKJIIOUHO 3 TPU3HAYEHHSIM (hapMaKOJIOTiYHUX 3aCO-
0iB TSI 3HUXKEHHSI 1HCYJIiHO- Ta JIENTUHOPE3UCTEHTHOCTI,
Monmpikairieto criocoOy xkutts. Lle mepembauae aneKBaTHY
Xap4yoBy TOBEAIHKY 3 BIIMOBIMHUM CTUJIEM Xap4yyBaHHS
Ta no3oBaHe (dizmuHe HaBaHTaxkeHHs. [lomiOHMIT THimXim
IIO3BOJISIE TOCATTH 3HIDKEHHS Bard Ha 5—15 % Bin Buxin-
HOI MacH MpOTIroM 4—6 MicsiliB, IO BiAMOBiZae TeMIry
Brpatu 0,5—1 KT Ha TZKIEHB. 3aBASKY ITOAIOHOMY MiIXOIy
JIOCSATAETHCS 3MEHILIEHHS O1J101 XKMPOBO1 TKAHWHU, 30Kpe-
Ma BiCLIepaJIbHOTO XUpyY. Y PYTUHHIN KIiHIYHIA TpaKTUL
4acTOI0 MPOOJIEMOI0 KOHCEPBATUBHOTO JIiIKYBaHHS € HEO0-
XiIHICTh TpUBAJIOI Tepallii Ta MiATpMMKA MOTHUBAllii malli-
€HTA JI0 CXYJIHEHHSI.

OnHi€l0 3 OCHOBHUX MP0oOJeM KOHCEPBATUBHOTO Ji-
KyBaHHSI OXMpPIHHSI € HEOOXiZHICTh 3MiHM XapyOBHUX
3BMYOK Ta IMiIBUILEHHS (Pi3UNIHOI aKTMBHOCTI, 1110 acOlli-
IOETHCS 3 CYTTEBUM ICUXOJOTIYHUM HABAHTAaXXEHHSM Ha
rnaiieHTa, HeoOXiaHiCTIO 3MiHM 3BMYOK. [IpoTe 3 osiBOIO
HOBMX (papMaKOJIOTiYHUX 3ac00iB, 1110 MalOTh OiIbII BU-
paxeHui eeKT Ha 0Ly XUPOBY TKAaHMHY, HAa PETYISIIIIO
areTUTy Ta ToJIOAY, CXeMHM JIIKyBaHHSI OKUPiHHSI CYTTEBO
nmokpamwiuch. Ha chboromHi 3acTOCOBYIOTHCSI arOHiCTU
rmokaroHonoaionoro nentuny 1 (al'TIIT-1) — rpyma
npenapariB, sIKi 3HUKYIOTb MOTOPUKY IIJIYHKA, BiI4yT-
TSI TOJIOMY Uepe3 LEHTPaJIbHY PeTyJIsllilo LIEHTPIB TOJoay
Ta HaCUYECHHS, 3MEHIIYIOTh YMICT BiCLIEpaJIbHOTO KUPY,
3HKy0Th IP. Takox al'TlIl-1 cTuMynOI0TH CeKpelliio
IHCYJIiHY TIpM TABMIIEHHI IIFOKO3U KPOBi, TPU IIbOMY
BiZOyBa€TbCSI TIPUTHIYEHHSI BUBIJIbHEHHSI TJIIOKAroHY.
Takuii edekT 103BOJISIE YHUKATU PO3BUTKY TiMOTJiKEMil
[14]. Cepen iHIIMX mpenapaTiB, 110 MOXYTb 3aCTOCOBY-
BaTHUCh B KOMIUIEKCHIN IIporpami JIiKyBaHHS OXMpPiHHS,
BUIISIOTH TAKOX iHTIOITOpM HATpiii3alesXKkHOTO KOTpaH-
cnoptepa rimoko3u 2 (iH3KTI-2), merdopmiH i ix Kom-
OiHamii. 3apa3 0OCTaTOYHO He 3’sICOBaHi MeXaHi3MU, yepe3
ski iH3KTI-2 BruiMBaloTh Ha 3HUKEHHSI MacH Tijia Mpu
oxupinHi. [IpoTe maHi mocmimKeHb MPUITYCKAlOThb, IO
iH3KTI-2 cTumynioloTh 3HUXXEHHSI Baru 4epes ITiJBU-
LIEHHsI BTPATU €HEepTil mMpu eKCKpellil IJII0KO3H i3 ceyero
Ta TIOMipHMI ocMoTHuHUE miype3 [15, 16]. Ille omHum
¢dapmakoJoriYHuM 3acoboM, SKUN BUKOPHUCTOBYETHCS
B Tepallil mamieHTiB 3 oxupiHHaMm Ta IP, € meTdopmiH.
Metdopmin 3HMKYe [P, cTUMYIIOE OKUCHEHHS KUPHUX
KMCJIOT Ta Jirmodariio, 110 COpusi€ 3HMXEHHIO OKCHUAa-
TUBHOTO CTPECY Ta, BiAIIOBITHO, XHUpoBoi Macu [17]. 3a-
crocyBaHHs al'TIII-1 oasg JniKyBaHHSI OXUPiHHS SIK MO-
HOTeparlii, TaK i B KoMOiHaMIii 3 iIHIINMU JIiIKaMH ITHPOKO
MPaKTUKYETHCS B YCbOMY CBiTi, BKJI0Yalouu Ykpainy [18].

Ha croromgHi HegocTaTHLO BUBYEHUMU Cepell yKpaiH-
CbKHX MAlli€EHTIB € poJib Ta €(PEKTUBHICTh 3aCTOCYBaHHS
al'TIII-1 y xoM0iHallil 3 ageKBaTHUM 3a 00csrom Giznu-
HUM HaBaHTaXXCHHSIM Y JIIKyBaHHI OXUPiHHS.
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MeTta pocHiIKeHHS: BM3HAYWTU Ta OLIHUTH pOJb
al'TII-1 y kombiHamii 3 go30BaHUM (hi3UYHUM HaBaHTa-
SKEHHSIM JUTST 3HMDKEHHST Macu TiJla Y Malli€HTIB 3 OXMPiH-
HSIM, a TAKOXK MTOPIBHATH e(eKTUBHICTh TaKO1 KOMOiHalIi1 3
JIIKyBaHHSIM i3 3actocyBaHHSIM MeThopMiHy Ta iH3KTI-2.

Marepiaam Ta meToamn

V npocnekTuBHE NOCHTIIKeHHs Oyau 3aiaydeHi 155
Mali€HTIB 3 OXUPIHHSM, SIKi MPOXOAWIM JIiIKyBaHHSI Ha
KJIiHiYHMX Oa3ax kadeapu xipyprii IHctutyTy Giosorii
Ta MemuuuHM KWiBCBKOro HaIiOHAJBHOTO YHIBEpPCH-
tety iMeHi Tapaca IlleBuenka, y kimiHikax «Bepym Ekc-
nept» (M. KuiB), «AnapoueHntp» (M. KuiB, M. O0OyxiB) 3
01.01.2020 o 23.02.2022.

OcHOBHa rpyna MnaijieHTiB OTpUMYyBaJia B KOMIUIEKCHil
tepamii al' TII1-1 miparmyrun (ocHoBHa rpymna al'TIIl-1) y
IIOJEeHHMX 103ax Bix 1,2 mo 3 Mr Ha 1o0y. [ToyaTkoBa n03a
al'TITI-1 craHOBMJIA B TIEPIINIA THKAEHD 0,6 MT, 3 IIIOTHX-
HEBUM TTiABUIIEHHAM 1031 Ha 0,6 MT Ta JOBEICHHSM IO
1,8 mr. ITigBuineHHs 1031 10 2,4 a60 3 MI IMPOBOAWIOCH
Yy pa3i BiOCYTHOCTI 3HIDKEHHSI MAacW Tija IpWHAMHI Ha
0,5 Kr Ha TUXIEHb MpoTsiroM 60 AHIB BiA mMo4yaTKy Tepa-
mii. TuTpyBaHHS OO03M JipariyTUAy IIPOBOOWIN 3a JOIIO-
MOTOI0 TeJeMeAULMHN (Pi3Hi 3aco0M 3B’SI3KY) TMPOTSATOM
Mepiony CIOCTePEXXEeHHS IiJl KOHTPOJEM HasBHOCTI YU
BiZICYTHOCTiI ITOOIYHMX [iif, HAasIBHOCTi 3HMKEHHS MacHu
Tina. KoHTposibHA Ipyna oTpuMyBajJa KOMIUIEKCHY Tepa-
MiI0 i3 3aCTOCYyBaHHSIM MeT(OPMiHY B IIOASHHMX J03aX Bif
500 mo 2000 mr, iH3KTT-2 y monennux mo3ax Bim 10 mo
12,5 mr. I1pu nigbopi nmpenapaTiB Ta BiAMIOBiIHO 3a1y4eHHSI
MalieHTa 10 OJHI€l 3 TPYIT TOCTiIKEHHST OpaBCsl 10 yBaru
COlliaJIbHUIA CTaH TallieHTa y 3B’SI3KYy 3 BHCOKOIO BapTic-
TIO OKpeMUX TpyIl (apMaKOJOTIYHMX 3acO0iB B YKpaiHi,
BKJIIOUYAIOUH JTiparyIyTHI, Ta 3HXKEHOTO (hiHaHCYBaHHS Ta-
JIy3i oxopoHu 310poB’s [19].

KpurepieM BKIItOUe€HHS B IOC/iKEHHs OyJia HasIBHICTb
OXMPiHHS, 110 BU3Ha4yanoch npu IMT > 30 kr/m?, abo OT
y kiHOK > 80 cM, 40JI0BiKiB > 94 ¢M, ab0 CMiBBiIHOLIEHHS
OT/0C > 0,85 y xiHok, > 0,9 y yonogikis [3]. BumiptoBaH-
Hs1 OT, OC, OT/OC npoBoaWIX BiAMIOBIIHO 10 PEKOMEH-
naiii BOO3 3a 1omoMoroio pyJeTku 3 eJaCTUYHOIO CTpiu-
KOIO B CAHTMMETpaX Ta POCTOMIpY UIsT BU3HAYEHHST POCTY
B MeTpax [20]. Kputepii ctannapty AIIA 3acTocoByBaJlUCh
IJIS TiaTHOCTUKU Ta JIiKyBaHH Ipeniadety i LI [4]. I1pe-
niabeT BM3HA4YaBCs 3a PiBHEM IJIIKOBAHOTO TeMOTJIO0iHY
(HbAlc) y mexax Bix 5,7 10 6,4 %.

[lamieHTaM TIPOBOAMJIM TOPMOHAIBHI TOCIiIKEHHS,
BKJIIOYAIOUM BU3HAYEHHS PiBHS KaJbIUTOHIHY, OioxiMiu-
Hi gociimkeHHsT KpoBi. KibKicTh KpOKiB BU3HaYanIach i3
3aCTOCYBaHHSIM Iporpam y cMmaptdoHax abo cMapT-To-
IVUHHMKAX. YCi MalieHTU OTpUMaIi peKOMeHIallii 11010
XapyoBOi MOBEMIHKU Ta TOTPUMAHHSI CTUJIIO XapyyBaHHSI
3 0OMEXEHHSM MPOCTUX BYIJIEBOAIB BiAIMOBIZHO IO pe-
KOMEHAIIill 3 mieToTepalrii mpu OXMpPiHHI [5], a TakoxX
IIOAO0 J030BaHOTO (Pi3MYHOro HaBaHTAXKEHHS: MPOXO/I-
KeHHs moaeHHo npuHaiMHi 10 000 kpokiB. [1pu omiHii
OTPYMMAaHUX pe3yJIbTaTiB BPaxOBYBaJlU KiJIbKiCTb KPOKiB
Bix 5000 10 6999 K HU3BKMIA piBeHB (PiZMIHOT AKTMBHOC-
Ti, Bim 7000 mo 9999 — sk cepemHiii piBeHb PizUHOT aK-
tuBHOCTI, 10 000 KpOoKiB Ta OiJibllie — SIK BUCOKY (Di3UUYHY

aKTUBHICTh BinmmoBigHo mo pekomeHnailiii Tudor-Locke
Ta cmiBaBT. [21]. JlikyBaHHSI CymyTHBOI IaTOJIOTIi IpoO-
BOJMJIOCH BiJIIOBIHO MO YKPaiHCHKUX Ta MiXKHAPOJHUX
HAaCTaHOB.

JlikyBaHHSI ITaTOJIOTI IMUTONOMIOHOI Ta IPUIIUTOIIO-
NIOHUX 3a7103 MPOBOAMJIOCH BiAMOBIAHO 0 CTaHAAPTIB.
Vci o6cTexXeHHs MPOBOAMIIM Ha ITOYATKY JTOCIIIKEHHS Ta
MPUHANMHI Yepe3 JBa Micslli Bil HOro MovaTKy 3 BUKO-
PUCTaHHSAM MiAXOMdY, IKUIA 3aCTOCOBYBaBCS HAIlIOIO Hay-
KOBO-JIOCJIiTHOIO TPYIOI0 B TIOMEPEIHIX MOCTiIKEHHSIX
[22—26].

JlocaimkeHHsT cXBaJIeHe KOMici€lo 3 0ioMeIMYHOI eTH-
k1 K1iBChKOIo HallioHaJIbHOT'O YHiBepcUTETY iMeHi Tapaca
IIeBuenka (mporokon Ne 2 Bim 26.02.2021).

CratrcTnyHa 00po0OKa JaHUX 3IilICHIOBAIACS 3a JOII0-
MOTOI0 MPOrPAMHOTO 3a0€3MeUYeHHS i3 3aCTOCYBAHHSM He-
rapaMeTpUYHUX CTATUCTUYHUX METOIB: TecTy Binkokco-
Ha, MaHHa — YiTHi, TouHoro Tecty Dimiepa (two-tailed).
CraTUCTUYHA Pi3HULS MiIX JOCHIIKYBAHUMM TlapaMeTpa-
MU BBaxkayiacs BiporigHoro npu rmoka3Huky p < 0,05.

PesyAbTaTH

I3 155 mamienTiB 3 oxxupintsam 49 (32 %) ocib 3BepHy-
JIUCh Ha MOBTOPHUI OIS, BinMmoBigHO pe3yabTaTv LbOro
CITOCTepeXXeHHST OyJIM 3aCTOCOBAHi IS MOAAJBIIOrO aHa-
J1i3y. AHaJli3 OCHOBHUX JOC/IKyBaHUX TlapaMeTpiB Bijo-
OpaxeHo B Tab1. 1.

CriocTepekeHHs B cepelHboMy TpuBaio 4,39 micsiis, y
Mali€eHTiB B OCHOBHili rpyni BukopuctanHs al'TIII-1 cra-
HOBWJIO 4,2 Micslisl, y KOHTPOJBHIN Tpymi MeThopMiHy I
iH3KTI -2 — 4,68 micsus (p > 0,05). ManieHTn 0CHOBHOT
rpymu otpumyBanu giparaytu: 6 (20 %) — y mosi 1,8 mr,
20 (67 %) — 2,4 mr, 4 (13 %) — y no3i 3 Mr monaeHHo. Y 4
(13 %) maliieHTiB OCHOBHOI TPYITM il Yac CIIOCTEPEXKEH-
HS BHM3HAYaJIMUCh OUCHEITUYHI IIPOSBU (HYZOTa) IIPO-
TSATOM TIEpIINX YOTUPHOX THIKHIB Bill MOYATKy MPUIOMY
nmiparaytuny (p < 0,05). IHIIUX MOXJIMBUX MOOIYHMX [iif,
BKJTIOYAIOYY TiIBUILIEHHST KAJIBIIMTOHIHY, He BU3HAYAIOCh
y TMaIli€HTIB HA MOYATKYy JAOCIiIKEHHS Ta HA MOMEHT KOH-
TPOJIBHOTO OrJIsiy. MoxxuBi 1o6iuHi Ail Bin apmakosio-
TiYHMX IMpenapaTiB, BKJIIOYAIOUU TilOIJiKeMilo, He BU3Ha-
YJaJIMCh B 000X TOCITIIKYBaHUX IPyIIax.

B ocHoBHilt rpymi 6yno 30 (61 %) matieHTiB, KOH-
TposibHa rpyna craHoBuia 19 (39 %) nauientis. [pu aHa-
JIi3i aHaMHe3y Mali€HTiB OCHOBHOI I'PYMU BUSIBJICHO, 110
BCi TMallieHTU Majyd HU3bKY IMPOIOPIIiI0 3HMUKEHHSI Baru
IIPY 3aCTOCYBAaHHI Pi3HUX CXeM KOPEKIIil CTIIIIO XapayBaH-
H$1 B KOMOiHallii i3 pi3HuMM no3amu MmeTdhopmiHy. OXUpiH-
Hs1 OyJI0 1iarHOCTOBAHO B 000X IpyTax, Py LIbOMY CTYIEeHi
OXXUPiHHS He MOKa3aJIM CTATUCTUIHOI Pi3HUIII B 000X Tpy-
Tax 0 MoYaTKy JIiKyBaHHSI Ta HA MOMEHT CITOCTePEXKeHHs
ITiCJISI TIPOBEIEHOrO KypCy JiKyBaHHSA (Ta0. 2).

B o6ox rpymnax nepeBaXaju XiHKW: B OCHOBHil TpyITi
XiHok 6yi10 27 (90 %), wonosikiB — 3 (10 %), y KOHTpOJIb-
Hili rpyTIi XiHOK 0y710 17 (89 %), 9onosikiB — 2 (11 %), 1m0
JNIEMOHCTPYE BiICYTHICTb CTaTUCTUYHOI pizHuli (p > 0,05).
CepenHiil BiK y TAaILi€eHTIB OCHOBHOI TPYIIM CTAaHOBUB Y
cepenHboMy 38,6 pOKy, IO BipOTiTHO HWXKYE TMOPIBHSHO
3 KOHTPOJIBHOIO TPYIOIO, Je CepedHiil Bik OyB 54,5 poky
(p =0,000002).
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Iloka3Huk pocty B 000X rpymax OyB CTaTMCTUYHO OJI-
HaKOBMM: B OCHOBHIli TPy JiKyBaHHSI CTAHOBUB Yy Cepe/li-
HbpoMy 1,68 M (mianasoH 1,56—1,87 M), y KOHTpOJIbHIil rpy-
mi — 1,67 M (mianason 1,56—1,82 m). B ocHOBHili rpymi maca
Tila 1o JliKyBaHHS Oyna B cepeaHboMy 104,6 KT, micst JTiky-
BaHHs — 96,36 xr (p = 0,000007), y cepeaHbOMY IMALiEHTH
Brpatwm 7,8 % (mianmazon 1—23,71 %) Big moyaTkoBOi Macu
tina. IMT po nikyBaHHS B cepeaHbomy 37,1 Kkr/m?, micis Ji-
KyBaHHs — 34,11 xr/m?(p=0,000006) (puc. 1). Y KOHTPOJIb-
Hilf TpyIi Maca Tijia 10 JiKyBaHHsI CTAHOBWJIA B CEPEIHBOMY
99,4 xr, micas gikyBanus — 91,74 xr (p = 0,000196), y ce-
peaHboMy TauieHTH Brpatm 7,73 % (nianason 0—16,9 %)
Binm mouatkoBoi Macu Tiia. IMT 1o J1ikyBaHHSI B CepeTHbOMY
35,6 xr/m2, micas mikyBanHg — 34,11 kr/m? (p = 0,000196)
(puc. 2). B ocHOBHIii TpyIIi 3a TIepiof CIIOCTePeXKeHHS 3HU -
JKEHHS MacH Tiia BigzHavasiocs y 100 % malieHTiB, B KOH-
TPOJbHIN rpymi — y 18 (95 %) mauieHTiB.

AHaJti3 oTpMaHMX JaHUX B OCHOBHIi IPyIIi 0 Ta IIic-
JIg JIiKyBaHHsI TloKasaB BiporigHe 3HuxeHHs: OT 111,2
vs. 104,1 cm (p = 0,000046), OC 118,39 vs. 108,7 cMm
(p = 0,000004); cniBBinHoweHHs1 OT/OC He mokasao Bi-
POTimHOI pi3HMIII. AHAJOTIYHI pe3yJbsTaT OyJ10 OTPUMAaHO
MpY IOCTIIKEeHHI MOKa3HUKIB Y KOHTPOJIBHIl Tpymi 10 Ta
micist mikyBaHHs: OT 113,2 vs. 107,5 ecm (p = 0,000421), OC
115,1 vs. 108,4 cm (p =0,000852); criBBinHoweHHss OT/OC
OyJ10 cTaTUCTUYHO ogHAaKOBUM. CJi/l 3a3HAYUTH, IO CITiB-

BinHoweHHs1 OT/OC 6yJ0 0,94 B OCHOBHili rpyTIi, 1110 Bipo-
TiTHO HIKYE TTOPIBHSIHO 3 KOHTPOJIBHOIO TPYIIOIO, JIe 1ieit
MMOKa3HUK 110 JiKyBaHHsS ctaHoBUB 0,96. [Tpu iboMy Ha TJ1i
MPOBEICHOTO JiKyBaHHS Ii/l 4yac CIIOCTEPEXKEHHST CTaTHUC-
tnyHa pisHuLg criBBigHomeHHs: OT/OC B 000x rpymax
He CcIocTepirajaach, 1110 CBiTYUTh PO PiBHOMiIpHE 3HIKEH-
HS MacH Tijla B 000X JociimkyBaHux rpynax. [lokasHukm
Macu, IMT, OC, OT cTaTMCTMYHO HE€ BiIPi3HSUIUCH MiX
rpyIiaMu Nali€HTiB 0 Ta Hicisa Kypey JikyBaHHs (p > 0,05).

B 000x mocmimKkyBaHMX Tpymax IalieHTaM Oyja peKo-
MeHI0BaHa MoaMdikallisi croco0y KUTTS: MiIBUILEHHS
JI030BaHOTO (hi3MYHOTO HaBaHTAXKEHHSI.

AHaJi3 1aHuX MoKa3aB, 110 B 000X Ipymax y OiIbIIOCTi
MalieHTiB Xonb0a nepepuiyBaga 5000 KpokiB SIK 10 JiKy-
BaHHSI, TaK i HA MOMEHT KOHTPOJIbHOTO CIIOCTEePEKEHHSI.
V cepenHbOMY 10 IMOYATKY JOCIIIKEHHS MalliEHTU OCHO-
BHOI TPYNU IOAEHHO MPOXOauiau 5516,7 Kpoky, a micis
Kypcey JikyBaHHsT — 9800 KpoKiB.

B ocHoBHill rpymi KibKicTh KpokiB > 5000 Ha neHb
Jo JiikyBaHHs Oyia y 16 (53 %) maiieHTiB, a micias JiKy-
BaHHs1 BU3Havanach y 29 (97 %) nauientis (p = 0,0031).
Kinpkicts kpokiB > 10 000 Ha meHb IO JiKyBaHHS Oyja y
4 (13 %) nauieHTiB, a micis JikyBanHs — y 20 (67 %) na-
mieHTiB (p = 0,00044). JaHi cBimuaTh, 110 OUTBIIICTH Ma-
I[IEHTIB OCHOBHOI TPy BUKOHYBAJIM PeKOMEHAAIlii 11010
Moaudikaii crroco0y Xutts (puc. 3, 4).

Tabnuysi 1. AHanis gocnigxyBaH1NX napaMmeTpiB 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[lo 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) (28,4-58) | (27,14-46,48) | 000006 | (304 465) | (27,1-465) | 000196
OT, cm, cepefHe 111,2 104,1 113,2 107,5
(nianazon) (86-137) ®4—120) | 0000046 | 105 725 (90—120) | 0:000421
OC, cm, cepefHe 118,9 108,7 115,1 108,4
(nianazor) (95—-144) @5-126) | 0000004 | 4537355 (80—125) | 0:000852
OT/OC, cepepnHe 0,94 0,96 0,98 1
(aianazsor) 0812 | (07812 |O314657 | (09711) | (086-1,13 | 0868406
CepepHs wopeHHa 5516,7 9800 5105,3 8789,47
KISIbKICTb KPOKIB (2000-25 000) | (3000-25 000) | 9990011 | (560010 000) | (5000-12 000) | :001397
LLlooeHHa KinbKiCTb KpOKiB
Ha neHb > 5000, n (%) 16 (53) 29 (97) 0,0031 9 (47) 19 (100) 0,0051
LLlogeHHa KinbKiCcTb KPOKIiB
Ha feHb > 7000, N (%) 5(17) 27 (90) 0,004 4 (21) 14 (74) 0,01
LLlogeHHa KinbKiCTb KPOKIiB
Ha neHb > 10 000, N (%) 4 (13) 20 (67) 0,00044 2(11) 11 (58) 0,0163
Tabnuys 2. CTyneHi OXUPIiHHA B [OCigXXyBaHUX rpynax, n (%)
. J[o nikyBaHHs Micnsa nikyBaHHSA
CTtyniHb
oxupiHHa | OcHoBHarpyna |  KoHTponbHa Yca OcHoBHa rpyna | KoHTponbHa Yca
(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)
1] 8 (24) 3(16) 11 (22) 4 (13) 2 (11) 6 (12)
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YV KOHTpPOJIBHIl TPyIIi KiJIbKiCTh KpoKiB > 5000 Ha neHb
10 JIiKyBaHHSsT Oyna y 9 (47 %) malieHTiB, a Ticys JTIiKyBaHHS
Bu3Havaiacky 19 (100 %) manienTis (p = 0,051). Illomo Kiytb-
KocTi kKpokiB rtoHan 7000 Ha eHb, TO B 000X TpyIIax Biporim-
HO BU3Havajach OiIblIa YacTKa Mali€HTiB MOPiBHSIHO 3 MO-
YaTKOM JIiKyBaHHS. ¥ KOHTPOJIBbHIN TPYIIi KiJIbKICTh KPOKiB
> 10 000 Ha neHb g0 JikyBaHHs Oynay 2 (11 %) mauieHTis, a
micist stikyBaHHst — y 11 (67 %) nawienTis (p = 0,0163), sx
mnoka3aHo B Ta0. 1. [laHi cBim4aTh, 110 OLTBIIICTD ITAIIIEHTIB
KOHTPOJILHOI TPy BUKOHYBaJIM peKOMEH ALl 1100 MO-
nudikaliii crmoco0y XutTs. BiporigHa pi3HuUILIS MiXK OCHOB-
HOIO Ta KOHTPOJIBHOIO TpylaMu 3a KiJIbKiCTIO KPOKiB 10 Ta
Mics JiKyBaHHS He Bu3Havaziach (p > 0,05).

AHaJi3 JaHuX 11010 MiIBUILEHHS 1030BaHOro (hi3ny-
HOTO HaBaHTaXXeHHsI Yy BCilt KOTOPTi MOKa3asB, 1110 JI0 IToYaT-
Ky JIiKyBaHHS 1I0JIeHHA KiJIbKicTb KpokiB > 5000 Ha aeHb
Bu3Hauanach y 25 (51 %) naiieHTiB, micist JikyBaHHSI — Y
48 (98 %); moneHHa KiibKicTh KpokiB > 10 000 Ha geHb
10 JIIKYBaHHSI BU3Havajgach y 6 (11 %) nanieHTiB, miciis Jii-
KyBaHHg Oysa B 5 pasiB uacrime — y 31 (63 %) nmauieHra.
OTpuMaHi pe3yJabTaTd CBiAyaThb MPO BipoOTriNHY iHTEHCU-
¢ikamito (i3MIHOro HaBaHTAXKEHHS i BUCOKY MOTHBAllil0
IIOJ0 BTpaTH MacH Tija B 000X Tpynax mociimkeHHs. Lle
MiATBEPIKYIOTh NaHi CTaTUCTUYHOIO aHaji3y, SIKUi I10-
Ka3aB BiICYTHICTh BipOTiTHOI Pi3HUI IIOOO IIOICHHOI
KIJIBKOCTI KPOKIB 10 Ta MICJs JIIKyBaHHSI TIPU MOPiBHSHHI
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PucyHok 1. KopobkoBuii rpagpik intoctpye
poanogin IMT nayieHTiB OCHOBHOI rpynu nopiBHAHO
3 nawieHTaMy KOHTPOJIbHOI rpynu Ao JiKyBaHHs
3 ypaxyBaHHSIM MejiaHu.

Y KOXHIvi rpyni BU3Ha4yaeTbcsl no ogHOMYy
cratucTudHomy sukmgy (outliers)

PucyHok 2. Kopo6koBuii rpagpik intoctpye
poanogin IMT nawieHTiB OCHOBHOI rpynu nopiBHAHO
3 navieHTamMmy KOHTPOJIbHOI rpynu nicns niKyBaHHSs
3 ypaxyBaHHSIM MejiaHu.
Y KOXHIvi rpyni BU3Ha4aeTbcs no ogHomy
craructu4dHomy Bukugy (outliers)

26000 1 o Median ]
24000 [ 25-75% =
T Non-Outlier Range
o 22000 o Outliers
'g 20000 x Extremes -
£ 18000 —
a
5 16000 e
I
214000 .
X
% 12000 - ) T _
< 8000 .
o
6000 - o .
% 1
4000 -
*
2000 L L
OcHoBHa rpyna KoHTponbHa
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 |- .
2 16000 - -
k2]
< 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 nayi€HTiB OCHOBHOI
rpynu rnopiBHAHO 3 nayieHTamMn KOHTPOJIbHOI rpynu
A0 NiKyBaHHs1 3 ypaxyBaHHAM MegiaHu,
cratuctuyHoro sukugy (outliers) ta exctpemanbHux
3Ha4YyeHb BU3Ha4Ye€HUX 3MiHHUX (extremes)

PucyHok 4. Intoctpavisi po3noginy nauieHTiB OCHOBHOI
rpynu 3a KinlbKicTIO KPOKiB MOPIiBHAHO 3 nayieHTamm
KOHTPOJIbHOI rpynu nicns sikyBaHHS 3 ypaxyBaHHAM

mepiaHn, ctatuctudHoro Bukugy (outliers)
Ta eKcTpemMasibHUX 3Ha4eHb BUSHa4YeHUX 3MIHHUX
(extremes)
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11X ITOKA3HUKIB y JocaimKyBaHux rpynax (p > 0,05). Ile-
peBakHa OUTBIIICTD MAIIEHTIB B 000X Irpyrnax CTaTUCTUIHO
BipOTigHO MinBuIMIa piBeHb (Pi3MUHOI aKTMBHOCTI (1110-
nenHo > 5000 kpokiB Ta > 7000 KpokiB).

O6roBopeHHs

Y 11bOMy YHiKaJbHOMY TTPOCTIEKTUBHOMY JOCIiIKEHHI
BIIEpliIe Yy YKpaiHChKMX Malli€HTIB OyJia 1oBeAeHa BiporigHa
POJIb 1030BaHOTO (hi3MYHOTO HaBaHTaXKEeHHS (X0ab0a OiJib-
me Hix 5000 KpokiB Ha JeHb) y KOMOiHallil 3 hapMako-
JIOTIYHOIO KOPEKILE€IO JTiparyTUIOM JIJIs 3HUKEHHS Macu
Tita. Takuii miaxia y JiKyBaHHI OKUPiHHS BiIMOBIAa€e Cy-
YacHMM HacTaHOBaM ILOJO JIIKyBaHHS 1Ii€i XxBopooOu [14].
VY nochimkeHHi OyJio MPOIEMOHCTPOBAHO BUCOKY edek-
TUBHICTb TaKOi KOMOiHallii, 1110 MiATBEPAXYIOTb TAKOX pe-
3yJIbTaTHU iHIIMX TOCITiIXKeHb [27, 28].

SIk i iHmi aBTOpHM, 30Kpema Johansen Ta criBaBT., MU
imeHTUgIKyBaau BaXXKJIUBY PoOJib iHTeHCHU(iKaIlii 1030Ba-
HOTO (Di3MYHOTO HaBaHTAXEHHSI, 30Kpema IiJABUILEHHS
KiJIBKOCTI IOAEHHUX KPOKiB Oibiire Hix 5000, 110 y epe-
BaxKHOI OUJTBIIIOCTI ITAIli€HTIB IK OCHOBHOI, TaK i KOHTPOJIb-
HOI TPYIU MPU3BEJIO 10 BipOTiTHOTO 3HWXXEHHS MacH Tija
6inbie Hix 7 % [29].

Yacrtora mobGiyHOI il Bifl 3aCTOCYBaHHS JIipariayTULy
B LILOMY JOCTIIKeHHi ctaHoBUAa 13 %, npu 1iboMy Talli-
€HTU BifI3HAYaM 3HUKEHHS BiMYYTTS HYIOTH TIIC/S 4YO-
TUPbOX TUXKHIB 3aCTOCYBaHHS Iperapary, 10 BidIloOBigae
3araibHUM TeHneHisaM tepamnii al TIII-1 [30]. I[TepeBaxkHo
B IOCJIIKYBaHUX Tpyrnax Oy/au KiHKM, 110 MOXHa TMosic-
HUTH OUTBIIMM HAKOIMWYEHHSM Yy HUX XKMPOBOI TKAHUHU
(20—25 % Bin macwu Tina), HixX y 9osoBikiB (10—15 %) [31].
AHaJi3 KJIiHIYHUX BUMAAKiB MPOIEMOHCTPYBaB BipOriaHe
3HIKEHHSI MacH Tifa Gibiie HixX 7 % B 000X TOCIiIKyBa-
HUX rpynax. Takox B 000X rpymax 0yJ10 JOCSITHYTO BipOTiI-
HE 3HMKEHHsI Baru Oi1blie Hix 5 %, Ipy LIbOMY B OCHOBHIi
rpyni OyJio TIPOJIEMOHCTPOBAHO BUIIY YacTOTY BMUIAAKiB
3HMXKeHHs Baru (8 %), HiXX y KOHTpOJIbHiii (7,63 %), xoua
BipOTigHOI pi3HUIII MiX TpyIIaMy IOPIiBHSIHHS He OYJI0 BU-
sByieHo. CIriz 3a3HaYnTH, 110 TTOAIOHI JaHi MOXKHA ITOSICHU-
TU MOXJIMBOIO BUCOKOIO MOTUBALII€I0 Oi/IBIIIOCTI MALlIEHTIB
1110/10 BTPATH Baru i, BiAMOBiHO, CyMJIIHHUM BUKOHAHHSIM
peKoMeHIallili 111010 XapyoBOi MOBEAIHKM Ta IIOJIEHHOTO
(Gi3MYHOr0 HaBaHTaXKEHHS: Y BCIiX IMAIli€HTIB, SIKi MpUiiMa-
qm al'TITI-1, cnmocTepiragoch 3HMXKEHHST Macu Tijla OPiB-
HSTHO 3 KOHTPOJIBHOIO TPYIIOIO, X04a i 0e3 CTaTMCTUYHOI
BiporimHocTi. 3 iHIIIOI CTOPOHU, MU CITOCTEpiraeEMo Bipo-
TiIHY Pi3HULIIO MPU MOPIBHSHHI JaHMX B 000X Ipymnax 10
Ta Tics JIiIKyBaHHS SIK 1110JI0 3HUKEHHS Baru, Tak i 11010
3meHIeHHst napameTpiB OT/OC, 110, 663yMOBHO, € MO3U-
TUBHUM (HaKTOPOM.

Y 1uboMy oOpuTriHaJbHOMY AOCHIIKEHHi OyJ0 Mpoae-
MOHCTPOBAHO, 11O 10 MTOYaTKy JIiKyBaHHS B 000X rpynax y
MalieHTiB KiIbKiCTh KPOKiB OyJia Butoto 3a 5000, mpu 11bo-
MY Ha MOMEHT KOHTPOJIBHOTO OTJISIAY KiJIbKICTh LIIOJAEHHUX
KpOKIiB BiporigHO 3pocia sIK B ocHOBHil rpymi al'TIII-1,
TaK i B KOHTPOJIbHIl, 1110 TAKOX OMOCePEeIKOBAHO CBiTYUTh
PO BUIILY MOTHBALIiIO IIOJ0 CXYAHEHHS B TOCIIXKYyBaHii
koropti. Touka BincikanHs B 5000 KpOKiB IIMPOKO AOCITi-
mxeHa Tudor-Locke Ta criBaBrT., SIKi BBEJIM TEPMiH «iHAEKC
manopyxomocTi» (< 5000 KpokiB Ha IeHb) Ta BBaXKaloTh

HopMaJIbHOIO (izmyHo0 akTUBHIiCcTIO > 10 000 KpoKiB Ha
neHb [6]. [TogiOHy NMpakTUYHY LiHHICTh IOJEHHOTO ITi-
PaxyHKy KpOKiB 3 MeTOw0 Ipoxoautu Oiibiie Hixk 10 000
KPOKIiB I11I0HsI, i TpuHaiiMHi 6inbie 5000, TakoxX rmokasa-
HO B JOCJIiXKeHHi Sisson Ta criBasT. [7]. JlaHi 11bOro g0cIi-
IKeHHS ITITBePIKYIOTh TAaKOX pe3yJIBTaTy, OIy0JIiKoBaHi
IHIIMMU aBTOpaMM, B YKPaiHCBKMX KOTOpTax IMaIli€HTIB,
30KpeMa y BariTHUX 3 OXMPIHHSIM, a TaKOX y MAalli€HTiB
i3 XpPOHIYHMMM 3aXBOPIOBAHHSIMU ITUTYHKOBO-KUIIIKOBOTO
TpakTy [9, 32].

Mu BuU3HaeMo, 110 HaIllle JOCJIIKEHHS Ma€ MeBHi 00-
MeXeHHs1. 3BepTae Ha ce0e yBary TaKoX KiJIbKiCTb MalieH-
TiB, JaHi IKUX BUBYAJIMCh Ha LIbOMY €Talli JOCIiIKEHHS:
OibIa KiIbKICTh MAIiEHTIB € BAXJIMBOIO B IJIaHi CTaTUC-
TUYHOIO aHali3y, MPOTe B MPOCHEKTUBHUX TOCTiIKEHHSIX
3aBXIIM BUCOKUI PU3UK MTOBTOPHOI HESIBKU TIALIIEHTIB Ye-
pe3 pi3Hi NPUYMHM (3MiHa MiCLs TPOKMBAHHS, BiAIMOBA BiJ
JiKyBaHH To110). Lle ormmcaHo B iHIIMX po6oTax, BKIII0Ua-
I0YM Hallle TIOTepeaHE MPOCTIEKTUBHE MOCHIKeHHS [25,
33], 1110 MOXHa pO3MISIAATH SIK JIIMITYIOUM hakTop.

BucHOBKMK

OTpuMaHi pe3yJibTaTu CBiT4aTh MPO BUCOKY e(heKTHUB-
HICTb 3aCTOCYBaHHs JUIsl 3HMKeHHsI Macu Tia al TIIT-1,
Mmetdopminy Ta iH3KTI-2 y xombiHamii 3 IomeHHUM
BUCOKMM (Di3MUHUM HaBaHTaxXeHHsIM: xoabbow > 5000
KPOKiB Ha J€Hb, 10 € eJIeMEeHTOM Moaudikallii crocooy
SKUTTSL.

Kouduaikr inTepeciB. ABTOpuU 3asiBJISIIOTH PO BiACYT-
HiCTh KOH(IIIKTY iHTepeciB Ta BilacHOI (iHaHCOBOI 3aili-
KaBJICHOCTI IIpM MiATOTOBLIi JaHOI CTATTi.

Indopmanis mnpo dinancyBanns. JlocnimkeHHss He
oTpuMaio (piHaHCYBaHHSI.

Indopmanist npo BHecOK KoxKkHOTrO aBropa. Jineyp A.B. —
aHaJli3 OTPUMAHUX JaHUX, KPUTHUYHA BUYUTKA TEKCTY
pykomnucy; lopobeiiko M.b. — KOHIEIIisS i OU3aiiH I0-
CJTIKEHHSI, KpUTUYHA BUYUTKA TEKCTY pyKomucy; 3dop-
Ha B.B. — 3ay4yeHHs NALEHTIB y AOCTIIKEHHS, 30MpaHHsI
MarepiaiiB, CTBOPEHHSI eJIeKTPOHHOI 0a3u JaHUX Malli€H-
TiB, 00poOKa KJIiHIYHMX TaHUX, KapT aMOyJaTOPHOTIO Ia-
LiEHTA, CTAaTUCTUYHA 0OpOOKa MaTepiay, MOIIYK Ta aHai3
JliTepatypu, HalmMCaHHs TeKCTy; Xonepia B.I. — anani3 ta
IHTepIpeTallisl JaHUX, MOIIYK Ta aHaji3 JitepaTypu; Jlvo-
6in A.B. — aHaJi3 Ta iHTeprIpeTallist JaHWX, MOIIIYK Ta aHa-
JIi3 J1iTepaTypu, CTBOPEHHSI TaOIU1Ib.
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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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A study of heart rate variability
in diabetic mellitus patients

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

?:ft?: 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 naiieHTiB 3 1mykpoBum aiabetom (LL1), 1o
CBIIYUTb MPO TUCHYHKIIIIO BETeTaTUBHOI peryJsiiii ceplist Ta mi-
BMILIEHUI PU3UK CeplieBUX Mofiii. KapaiaibHa aBTOHOMHA Hel-
pomaris (KAH), sika BUHMKae BHACIiIOK MOIIKOMKEHHS BereTa-
TUBHUX HEPBOBUX BOJIOKOH, 1110 iIHHEPBYIOTb Ceplie Ta KPOBOHOC-
Hi cynuHu, € cepitosHuM yckiuagHeHHsM L. Tlin gac mporpecy-
BaHHsT KAH mapacuMmaTudHi HEpBOBi BOJIOKHA, 110 iIHHEPBYIOTh
ceplie, ypaXkaloThCsl paHillle, HiXK CUMIIaTUYHi HEpBOBi BOJIOKHA,
110 MPU3BOAMTD 10 3HUKEHHST BapiabeNIbHOCTI CEPLIEBOTO PUTMY.
Memoro 11bOTO NOCITIIKEHHST OYJI0 00CTEXXEeHHsI TAIliEHTIB 3 IIy-
KPOBHM [iabeTOM 2-TO TUITY i BapiaGeIbHICTIO CEPLIEBOTO PUTMY
JIJIS1 [iarHOCTUKY BereTaTUBHOI AMC(YHKIIIT Ta BUBYEHHS 3B SI3KY
OTPUMAaHUX JaHMUX 3 iHIIMMM YCKJIAIHEHHSIMU IIyKPOBOIO Jia-
oety. Mamepiaau ma memoodu. Ilin criocTepexXeHHSIM TiepeOyBaB
41 mamient 3 LI 2-To Tumy Ta 45 oci® Tpymnmu KOHTPOJIIO BidITO-
BiIHOTrO BiKy i cTati. BumiptoBanu cepenHe 3HaAUE€HHSI iHTEpBaTy
R—R (NN), craHmapTHe BinxwieHHsI iHmekcy iHTepBaly R—R
(SDNN), craHmapTHe BiIXWJIEHHSI S-XBWJIMHHOTO iHTepBay
R—R (SDANN), piznuiio intepsasiB R—R (RMSSD) i Binco-
TOK y/apiB 3 MOCHiI0BHOW pi3HuULel0 iHTepBaliB R—R > 50 mc
(pNNS50). ¥V yacTOoTHIlf AUISTHIII BUMIpIOBAIM BUCOKOYACTOTHY
notyxHicTb (HF), Husbkouacrorny noryxsicts (LF) i ix criiBBia-

HolueHHs1. Pe3yasmamu. He BCTaHOBIEHO CTATUCTUYHO 3HAYYIIOT
pi3HMLI MixX narienTamu 3 L1J1 Ta KOHTPOJIbHOT IPYIH IIOA0 PO3-
TIOIIJTY 32 BiKOM Ta CTAaTTIO. YCi MapaMeTpu 4acoBOi Ta YaCTOTHOL
NIJITHOK, 32 BUHSITKOM cepeaHboro iHTepBairy R—R Ta ciiiBBimHO-
meHHs LF/HF, Oynu 3HayHo Hukuumu y mamieHTiB 3 L1, Hix
y Tpymni KoHTposto. [1pu aHanizi xpoHiuHuX yckinagHeHsb LI, sk
MPaBUJIO, CIIOCTEPIirayiocss MOENHAHHS Aia0eTUIHOI PeTUHOMATIi
Ta Hedpomnarii. Hanmpukiaz, i3 mecTu nmauieHTiB 3 HedpoIaTielo
I’SITh TAKOX MaJii petuHomnarito. [1in cnocrepexeHHsIM repedy-
Bajio 13 xBopux Ha LIl 3 yckinagHeHHsIMU (niabeTruHa Hedpo-
narist Ta/abo peTuHoMartist) Ta 9 maiieHTiB 6e3 yckinamgHeHb LIJI.
Xoua BiK XBOpUX Ha LIYKPOBHI Aia0eT 3 yCKJIaAHEHHSIMU Ta 0e3
HUX OyB nofioHum (53 £ 9 ta 49 + 12 pokis BianosinHo; P > 0,05),
TpuBaiicth LIJ] y mamieHTiB 3 ycKiIagHEeHHSIMU Oysia BipOTiTHO
OiITBIIIOI0, HIX Y TIAIEHTIB 0e3 yckianHeHb (14 + 9 mpotu 5 + 7
pokiB; P = 0,002). [TauieHTH 3 LyKPOBUM /iabeTOM Masld HUXYi
3HayeHHs BCP w1 mapameTpiB y 4acoBili Ta Y4aCTOTHIM TiJISTHKAX,
HiX Y KOHTPOJIbHIl Tpymi. Bucrosku. bBinblicTh napaMeTpiB Ba-
piabeTbHOCTI CepleBOr0 PUTMY OyJIM HIDKUMMU Y XBOPHX Ha 1Iy-
KPOBUI1 AiabeT i3 XpOHIYHMMU YCKJIaAHEHHSIMU, HiXX Y TIALliEHTIB
0e3 ycKJIaJHEHb.

KirouoBi cjioBa: BapiaGesbHICTH CEPLIEBOrO PUTMY; LIYKPOBHIA
niabeT; niabeTMyHa peTMHOMATIs; AiabeTnuHa Hedpornarist
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lNaceyko H.B., KyabYiHCbka B.M.
TePHOMIALCKUK HOLIOHAABHU MEANYHWV YHIBEDCUTET iMeHi .51, [opbayeschikoro MO3 YkpaiHu,
M. TepHoninb, YkpaiHa

TpuBora Ta pAenpecis y XXiHOK
pPenpoAYKTUBHOTO BiKY 3 YPOXXEHHIMU
LLIUTONOAIOHOT 30A03U

Peslome. AktyanbHicTb. [Npobnema natonorii agheKTuBHOI cgpepu, 0COB/IMBO TPUBOXHUX | AENPECUBHUX
po3anagiB, Ha cy4acHoMy eTarii po3BUTKY CYCrifibCTBa cepep 3arajlbHOMEANYHUX MPobieM € 0COb6/IMBO akTy-
asnbHoto. OcTaHHIMM poKaMy Bi3Ha4YaETbCA TaKoX NaTtoMopgho3 NCuxiYHUX po3nagis rnpu PisHUX coMaTuyHuX i
EHOOKPUHHUX 3axXBOPIHOBaHHSX. Byrno BUABIEHO 3B'I30K MK 3aXBOPHOBAHHAMM LUMTOMOLIOHOI 3a103U | MCUXid-
HUMW po3niagamu, 30Kpema aBToIMyHHUM TUPeOoianToM. BaxmBe 3Ha4eHHs Mae rnogasibLue JOCTOXEeHHS JaHOi
npob6riematvky. MeToro Lboro JOC/igKeHHs1 6y/10 BUBYUTU HAABHICTb MCUXIYHUX PO3N1EAIB Y XIHOK 3 CYOKJIIHIY-
HUM rifoTMPeo3oM Ta eyTUPeo3oM Ha T/1i aBTOIMyHHOro Tupeoiguty. Matepiann Ta metogun. byno nposeseHe
BUW3Ha4YeHHS1 PIBHS TPUBOXXHMX Ta AENPECUBHUX O3HAK 3a rocrnitasbHOR LKasiow Tpmusory i genpecii (HADS) y 176
XIHOK pernpoayKTuBHoro BiKy (Big 18 4o 44 pokiB) 3 CYOKIIHIYHUM riMOTUPEO30OM Ta eyTUPEeo30M Ha T/1i aBTOIMYH-
HOro TMPeoianTY MOPIBHAHO i3 340pP0BUMM XiHkamu. OBCTEXEHHS MPOBOAMIIOCH [O MoYaTKy npuvioMy Tepanii 3
rpuBoOAYy OCHOBHOIO 3axXBOPoBaHHSA. Pe3ynbtTaTtu. BctaHoBIEHO, Lo i3 176 06CTeXEeHUX XIHOK y 37,5 % BusiBrie-
HO TPUBOXHWY cuHgpom, y 13,6 % — genpecito, 10,8 % XIHOK Masin KOMOPOIZHI TPUBOXHWU po3/a i Aenpecito,
a B 38,1 % obcTexyBaHUX pe3ynbTatv aHKeTyBaHHs Oysn y HOPMI. Y rpyni XIHOK i3 aBTOIMYHHUM TUpeOoiaqUTOM
Ta CYO6KIIHIYHUM TiNOTMPEO30M nepeBaxan KiiHiuHo BupaxeHi Tpyusora (40,9 %) Ta genpecis (15,1 %), 4actka
BUSBIIEHUX CYOKIIHIYHOI TpuBOrn 1a genpecii craHoswuna 7,6 1a 7,6 % BIGMNOBIAHO, y TOM Yac 5K y rpyni XIiHOK i3
aBTOIMYHHUM TUPEOIONTOM Ta eyTUPeo30M repeBaxasun CyO6K/iHIYHO BupaxeHi Tpyusora (37,1 %) Ta genpecis
(8,6 %), a HacTka K/iHIYHO BUpaXeHnx TpuBorn Ta genpecii ctaHosuna 5,7 1a 1,4 % BignosigHo. BUCHOBKM.
Y XBOpUX 3 ypaxkKeHHAMU LUMTOMNOLJIOHOI 3a5103u y 3,5 pasa 4acTille Bifjl3Ha4aeTbCs TPUBOXHO-AENPECUBHNN CUH-
APOM, HX Y 3[0pOBUX XIHOK. BusBieHo crnabkuvi npsmuii Kopesauiviini 38'a30K MK piBHem TTI y XIHOK i3
CYOKIIHIYHUM FiNOTMPeo3oM Ta KifbKIiCTIO 6asiB, HabpaHux Mif Yac aHKeTyBaHHs, 3a Lukanamu HADS-genpecis
(r=0,12, p < 0,05) ta HADS-tpusora (r = 0,14, p < 0,05). BusineHo crnabkuii npsmuii KOpensuiviHnii 38’130k
MK piBHem aHTuTin 4o TI1O Ta KinbkicTio 6aniB, HabpaHux Mif Yac aHKeTyBaHHs, 3a Wwkanamm HADS-genpecis
(r=0,17, p < 0,05) Ta HADS-TpuBora (r = 0,19, p < 0,05).

KntoyoBi cnoBa: rinotupeos; aBToiMyHHUI TUPEOIAUT; TpUBOra; Aenpecis

Bctyn

IIpoGaema matosorii adheKTUBHOI chepu, 0COOIUBO
TPUBOXHMUX i IENPECUBHUX PO3JIalliB, HA CydyaCHOMY €Ta-
ITi PO3BUTKY CYCITUJIBCTBA Cepell 3aTalbHOMEINIHUX MPO-
6s1eM € 0co0snBO akTyaibHOIO [1]. 3a nanumu BOO3, Ha
choroHi 6impmre Hixx y 110 MaH oci6 y cBiti — 3,0—6,0 %
MOIYJISIilT — BUSBACHI Ti YW iHINI KJIIHIYHO 3HAYUMi
OposSIBU LIMX po3jadiB. AHajoriyHa TEHAEHIlis Bim3Ha-

yaeTbesd 1 B YKpaiHi. Cepen malieHTiB, sIKi 3BepTalOThCs
MO TIEPBUHHY MEIWYIHY HoroMory, y 19,2 % BUSIBISIIOTH
i3onboBaHUit TpUBOXHUI posnan, 10,3 % — aemnpeciio,
42,3 % — 3MilaHU{ TPUBOXHO-ACTIPECUBHUIN pO3JIa,
28,2 % — KoMOpOiaHI TPUMBOXHUIA posan i aenpecito [3].
Jlempecii HeCyTh BEIMUE3HUI TArap sIK JJIsI CYCIJIbCTBA,
TaK i U1 caMoro Tali€eHTa, iCTOTHO TOTipIIYyIOUn SIKiCTh
yioro xutts [1-3].
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3a mporHo3aMmu (paxiBIiB, OeIpecisa HpeTeHAyE Ha
Npyre Miclie cepell MpoBinHUX (aKkTopiB, 1110 BUSHAYAIOTh
KiJIbKiCTh 3ary0JICHUX POKIB XXUTTSI Y 3B 3Ky i3 BTPaTOIO
Mpane3mnaTHOCTI, i MOCTYNMAEThCS JUIIE iIeMidHIill XBO-
pob6i cepust [4]. Haituacrime TepMiH «aenpecisi» BU3Ha-
4ya€ CUHAPOM, SKMII BKJIIOYAE IICUXOJOTiYHi, eMOILiiiHi
Ta iHIII KJIiHIYHI rposiBu 3axBoptoBaHHs [5]. Ertiosnorist
Jerpeciii ocTaTOuHO He 3’sicoBaHa. Ta oOcCTaBMHA, IO
NesiKi eMOIliliHI TTOPYIIEHHS TIPOSIBASIOTHCS SIK CHaaKO-
Bi, J1a€ MmincTaBy AIymMaTH TIPO pOJIb TEHETUYHUX YNHHUKIB.
JlenipecuBHi CUMIITOMHU MOXYTh OOTSDKYBaTH COMAaTUYHI
3aXBOPIOBaHHS, a TaKOX OYyTM HACJiIKOM €KOJOTiYHOTO
CcTpecy — CYKYMHOTO BIUJIMBY €KOJIOTIYHUX Ta MICUXOCOLLi-
aJbHUX (hakTopiB [6].

Cepen yciei eHAOKPUHHOI MaToJIOTii 3aXBOPIOBAHHS
muTononioHoi 3ano3u (LI[3) 3aitmMaroTh mepire Micie i
MPOAOBXYIOTb 3aJUIIATUCh OJHIEI0 3 HAMOUIbII CKIATHUX
npobewm [7, 8].

OcTaHHIMM pOKaMM BiI3HAYAETHCS TAKOX ITaTOMOPd 03
MCUXIYHUX PO3JadiB MPU Pi3HUX COMAaTUYHUX i EHTOKPUH-
HUX 3axXBOpIoBaHHSIX. KpiM 3HaUYHOI MOIIMPEHOCTI, aKTy-
aJIbHICTh TIPOOJIEMU TPUBOXHO-IEMPECUBHUX PO3JIajliB
BU3HAYAETHCS IXHBOIO KIIiHIYHOIO T€TePOreHHICTIO, op-
MYBaHHSIM KOMOPOITHUX CTIiBBiTHOIIIEHb 3 JETTPECUBHOIO,
TPUBOXHOIO i COMATUYHOIO CUMIITOMATUKOIO, CXWJIBHICTIO
IO 3aTSIKHOTO Tepebiry [9].

HemonaBHo Oy/0 BMSIBIEHO 3B’SI30K MiX 3aXBOpIO-
BanHsaMu I3 i nmcuxivHMMU posnagamu, 30KpeMa 3 aB-
ToiMmyHHUM TUpeoinuTom (AIT). Hanpuknan, BusiBieHo,
mo rimogyHkuisa N-metui-D-acmapTaTHOro peuenTopa,
CIpUYMHEHA aHTUTIaMUA IMyHOIJIOOYJIiHY, IIOB’sI3aHa
3 po3BUTKOM IHu3odpeHii Ta ncuxosis [10]. I3 Bnposa-
J>KEHHSIM HOBUX iMYHOJIOTIYHMX METOIB Ta PO3LINPEHHSIM
iIMYHOHEMPOTNCUXiaTPUYHUX JOCIIIKEHb HAKOTTUYYIOThCS
JI0Ka31 TOTO, 110 MPUHAKMHI YaCTUHA TCUXIYHUX pO37IaaiB
Ma€ aBTOIMYHHY OCHOBY [11].

ITonpu 3pocTatoumii iHTepec 10 MCUXiaTpUYHUX Ha-
CIIAKIB, OINBIIICTh OITyOJIiKOBAaHUX HOCIIIXKEHb CTO-
coBHO 3axBoptoBaHb LI13 Bce 11e pokycyroThbest Ha iXHiX
coMaTUuHuX edekTax [12]. BaxiuBe 3HaueHHS Ma€ Mo~
Jajibliie JOCTiIKeHHs aaHoi mpobiaeMatuku. Colianb-
HO-€KOHOMIiUHi BUTpaTU, BUKJIMKaHI JeTpeci€lo Ta Tpu-
BOXHUMM PO3jJadaMM, BUCOKIi i MOXYTb OYTH 3HIMKEHi
3a JIOMOMOTI0I0 aJIeKBaTHOTO Ta paHHbOTO BUSIBJICHHS Ta
JIIKyBaHHS.

MerTo10 11bOTO JOCTiIKEHHST O0yJI0 BUBUYUTU HAsIBHICTD
MNCUXiYHUX PO3JIJiB Y KiHOK i3 CYOKJIiHiYHMM TilOTHUpe-
030M Ha TJIi aBTOIMYHHOTO TUPEOITUTY ITOPIiBHIHO i3 310~
POBMMU KiHKaMH, a TAaKOX JOCJIIUTU B3aEMO3B’SI30K MixX
(YHKIIE€IO ITUTOMOAIOHOI 3aJI031 Ta HASIBHICTIO IICUXIYHUX
po3JaiB.

MaTepiaAn Ta MeToAmn

Hawmu 6y710 mpoBeaeHe BUSHAYEHHSI PiBHSI TPUBOXKHUX
Ta NENPeCUBHUX 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 AlIT mopiBHSHO i3 3MOpOBU-
MU XiHkamu. OOCTeXeHHsI MPOBOIMJIOCH 1O TMOYaTKy
npuiioMy Tepamii 3 IpUBOAY OCHOBHOTIO 3aXBOPIOBAHHSI.

[Ticnst monepeaHbOro iHCTPYKTaXy MalliEHTH CaMOCTili-
HO 3alOBHIOBaIM OJJaHKU IIKaJIU, SIKA CKJIANAEThCS 3
14 TBepIKeHb, PO3AIIEHUX HA JBi MiAllIKaIu: TpUBOra i
nenipeciss. KoxxHoMy TBepmIKeHHIO BiImoBimaioTh 4 Bapi-
aHTu. Pesynbrat BU3HAYa€ThCSl CyMOO OalliB, 10 BiAIO-
BilaloTh KOXHIN IMiAIIKai, i BUAUISIOTBCS TPU BapiaHTU:
0—7 6aniB — HopMma; 8—10 6aniB — CyOKJIiHiYHO BUpaxe-
Ha TpuBora/aenpecis; 11 i BUIlle — KJIiHIYHO BUpaKeHa
TpUBOTA/OETpecis.

®yukuioHanbHUIA ctaH L3 nocmimkyBanu 3a 101omMo-
rol0 BU3HA4YeHHs PiBHiB THpeoTporHoro ropmony (TTI),
BUTbHOTO TUPOKCUHY (BT,), BiIBHOrO TPUAOATUPOHIHY
(BT,) y cupoBarii KpoBi 3a JOMOMOIOIO €JE€KTPOXEMIIO-
MiHECLIEHTHOTO METOAY Ha aBTOMAaTMYHOMY aHaji3aTopi
Roche «Cobas-411» i3 BUKOpUCTaAHHSIM peakKTHBIiB KOMITIa-
Hii Roshe Diagnostics (HiMmeuunna). PiBeHb aHTUTII 10 TH-
peoinHoi nepokcunazu (TI1O) Bu3HavYaIM 3a 1OMOMOIOI0
Haoopy Orgentec GmbH (Himeyunna). diarno3 AIT Bcra-
HOBJTIOBAJIM Ha OCHOBI HAsIBHOCTI Y TTAIli€EHTIB IBOX i3 TPHOX
OCHOBHUX KpuTepiiB: migBuiieHoro piBHga TTT, migBuiie-
Horo BTpuui TUTpy aHTuTi1 10 TT1O i gaHux yabTpa3ByKo-
Boi giarHoctuku L113.

JlocmimKkeHHs cXBajleHe KOMICi€ro 3 0ioOMeINIHOI eTH -
K1 TepHOMiIbCbKOrO HAIliOHAJIBHOIO MEIWYHOTrO YHiBep-
curety imeHi [.5I. Top6aueBchkoro (mporokon No 4 Bing
20.05.2021).

CratucTU4YHYy 00pOOKY OTPMMAaHUX Pe3y/IbTaTiB ITPOBO-
WA i3 3aCTOCYBaHHSIM IMaKeTa Mporpam JUisi CTaTUCTUY-
Horo aHaiidy Statistica 12. {51 OLIIHKM CTyIEHsI B3aEMO-
3B 13Ky MPOBOIMIN KOPEJISALIMHUI aHai3 i3 pO3paxyHKOM
JIiHifiHOrO KoediuieHTa Kopensuii () Ta #oro Biporia-
HocTi (p). Meton IlipcoHa BBaXKaloTb HAUTOUHIIIMM ST
BUBYEHHSI KOPEJSIIii, OCKiJIbKM OMHOYACHO OTPUMYEMO
iH¢opMallilo Mpo HAMPsIMOK B3aeMoii (nmpsima+, 3BOpOT-
Ha—) Ta cyty 3B’s13Ky (Bim 0 mo 1). Skio r = 0 — BBaXKaioTh,
IO 3B’S130K BiACyTHIil, iHTepBan 0—0,3 BKa3zye Ha cllabOKy
Kopesiito, nmpomixkok 0,3—0,7 roBopuTh Npo acoliialliio
cepenHboi cwiu, a intepsai Bia 0,7 no 1,0 — npo cuiibHUIA
3B’130K. 3HAYMMICTh BiIMiHHOCTE# MixX BeIMUYMHAMU BBa-
XKanm BiporigHoto mipu p < 0,05.

PesyAbTaTin

Cepen obcrexeHux 176 xiHok y 136 BusiBmeno AlT,
a 40 o0CTexXeHUX CTAaHOBUJIM 3I0POBi XiHKU. I3 136 06-
CTeXXeHUX KiHOK i3 AIT y 65 BusBIeHO CYOKITiHIYHUI
rimorupeos, ay 71 XiHKu — eyTupeo3. Y BCix oOcTexe-
HuUX XiHoK i3 AIT piBens antutin no TITO nepeBuiyBaB
105 MO/mu.

YV XiHOK i3 CYOKIiHIYHUM rirmotupeo3oM piBenb TTT
craHoBuB 6,30 & 1,02 MMO/MJ1, y XiHOK B CTaHi €yTUPEO3Y
Ha i AIT — 2,56 £ 0,98 MMO/mi1, y 310pOBHX 3KiHOK —
2,74 £ 0,96 MMO/mn. PiBenb BT, mepeOyBaB y Mexkax
HOPMH, a caMe: y XiHOK i3 CYOKJIiHiYHUM TilIOTUPEO30M
craHoBUB 12,4 * 1,1 mMOJIb/J1, y XXKiHOK Yy CTaHi €yTUPEo3y
Ha T AIT — 15,8 + 2,3 nMoJib/11, y 310POBUX KiHOK —
16,4 £ 2,3 nmonb/n. Pisens BT, Takoxk nepebyBaB y MexKax
HOPMH, a caMe: y XiHOK i3 CYOKJIiHiYHUM TilIOTUPEO30M
ctaHoBuB 2,1 + 0,4 mMOJIB/JT, Y XiHOK y CTaHi eyTUpeo3y
Ha i AIT — 2,8 £ 0,9 nmonb/n, y 310pOBUX XiHOK —
3,1+ 0,7 nmonb/n (Tadm. 1).
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Ta6nuys 1. TupeoigHWN cTaTyc XiHOK 06CTeXYBaHUX rpyn

Fpynun o6¢cTeXXyBaHUX NaLieHTIB
MokasHuk H:H'Z"f,i’:,';’,',e AIT, cy6KniHiYHUIA -
rinoTUpeos AIT, eyTupeos 3p0poBi XiHku
TTr, MMO/Mn 0,4-4,0 6,30 + 1,02 2,56 + 0,98 2,74 + 0,96
BT,, MMOMb/N 11,5-22,7 12,4 £11 15,8+2,3 16,4 +2,3
BT,, MMONb/N 1,8-4,2 21+04 2,8+0,9 3,1+0,7

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

13 66 xiHOK i3 cyOKmiHiuHMM rimotupeo3omM ta AIT y 32
(48,5 %) BusIBNIEHO TPUBOXKHUY cuHApoM, y 15 (22,7 %) —
nenpecuBHMi cuHIpoM, 11 (16,7 %) XiHOK Majli KOMOp-
6imHi TpuBoOTy Ta gempecioo, 8 (12,1 %) manmu HopMalIbHi
pe3yJbTaTh aHKeTyBaHHs (puc. 2).

I3 70 xinok y crani eytupeosy Tta 3 AIT 30 (42,8 %)
MaJiu TpUBOXHUI cHIpoM, 7 (10 %) XiHOK — IerpecuB-
HMIT cuHOpoM, ¥ 6 (8,6 %) criocTepirarach KOMOPOiTHICTh
TpuBOru Ta gemnpecii, a 27 (38,6 %) XKiHOK MaIi HOpMaJIbHi
pe3yJbTaTi aHKeTyBaHHs (puc. 3).

13 40 3mopoBuX XiHOK Y 2 (5 %) BUSIBJICHO IETIPECUB-
HUil cuHapoM, y 4 (10 %) — TPMBOXHMI CUHAPOM, IIIe
2 xinku (5 %) Maau KOMOpOiIHiI TPUBOTY Ta JeMNpeciio, a
32 (80 %) — HOpMaJIbHi pe3y/IbTaTh aHKETYBaHHS (pUC. 4).

VY rpyni xiHok i3 AIT Ta cyOKJIiHIYHUM TiMOTUPEO30M
nepeBaXaiy KJIiHiYHO BUpaxeHi Tpusora (40,9 %) Ta nme-
npecist (15,1 %), yactka BUSIBJICHUX BUITAAKIB CYOKITiHIY-
HOI TPMBOTH Ta Aenpecii craHoBwia 7,6 ta 7,6 % Biamosi-
HO, Y TOM yac 5K y rpymi XiHok i3 AIT y craHi eyTupeosy
nepeBaXkaiu CyoKJiHiYHO BUpaxkeHi TpuBora (37,1 %) Ta
nernpecist (8,6 %), a yacTka KJIiHIYHO BUPaXKEHUX TPUBOTH
Ta gernpecii craHoBuia 5,7 ta 1,4 % BinmnosinHo (puc. 5).

Byno BusiBieHo cnabKuii MpssMuii KOpessiiiHuii 3B’ s1-
30K Mix piBHeM TTI y XiHOK i3 CyOKJiHIiYHMM TilOTH-
PE030M Ta KiJIbKiCTIO OasliB, HAOpaHUX ITiJ Yac aHKeTyBaH-
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He, 3a mKanamu HADS-penpecia (r = 0,12, p < 0,05) ta
HADS-Tpusora (r = 0,14, p < 0,05).

BcraHoBieHO clTabKuMii MpSIMUIL KOpEJISILiAHU 3B’ SI30K
Mix piBHeM aHTuTin o TI1O Tta KinbKicTio 0ajiB, HaOpa-
HUX I Yac aHKeTyBaHHs, 3a 1mKagtamu HADS-nemnpecist
(r=0,17, p <0,05) Ta HADS-Tpusora (r = 0,19, p < 0,05).

O6roBopeHHs

AKTUBHA POJIb TUPEOITHUX TOPMOHIB Y PiI3HOMAaHITHUX
MeTaboJIiYHUX MpolLiecax, sKi BiIOyBalOTbCS B OpraHi3Mi,
JIO3BOJISIE TIPUITYCTUTH, 11O BCi BapiaHTU TOPYIIEHHS ey-
THPEO3Y MOXYTb CTaBaTH IMTyCKOBMM MEXaHi3MOM JIaHIIIora
MATOJIOTIYHUX IPOLIECIB 3 MEPEBAXKHUM YpaKeHHSIM Hep-
BOBOI cucTeMUu Ha Beix ii piBHsX. [Ipu 11bomy HeBposio-
rivHa cMMMOTOMAaTHKa y OUIBIIOCTI BUMAAKiB BUXOAUTh Ha
MIEePIINii TUIaH Ta (POPMYE 30e0iIbIIOr0 OCHOBY KJIiHIYHOI
KapTUHU 3aXBoproBaHHS [13].

V 1poMy AOCHiIKEHHI MU MOPiBHSIIM HasIBHICTh TPU-
BOXXKHO-/IEMIPECUBHUX PO3JIaJiB Yy XiHOK i3 CyOKITiHIYHUM
TiMOTUPEO30M, a TAKOXK Y cTaHi eyTupeosy Ha Ti1i AIT. 3ara-
JIOM TOCJIKEHHSI TIoKa3ajo, 1o 74 % y4acHHUIIb i3 3aXBO-
proBaHHsAMU 113 MalOTh 03HAKU TPUBOKHO-AECTIPECUBHO-
ro cuHapomy npotu 20 % ydacHUIIL KOHTPOJIbHOI TPYIIN.
BinpuricTs mociimkeHb MOBITOMIISIOTH PO 3HAYHY ITOIIN -
PEHICTh TPUMBOXHUX PO3JIAiB y MAalli€EHTIB 3 TiMepTUpPeo-
30M [14]. CyOKIiHIUHU i SBHUI TilepTUPEO3 MOXe OyTH
MOB’5I3aHUM 3 Pi3HUMU CUMIITOMAMU MCUXIYHUX PO3JIAMIiB.
Kpim Toro, meski 3 xapakKTepHUX CUMITOMIB TilIepTUPEO3y
MOXYTb HaraayBaTh KJIiHIYHY KapTUHY TICUXiYHUX pO3Jia-
niB. B3aeM0O3B’ 430K MiX KJIiHIYHMMM IPOSIBAMU TilepTH-
peo3y Ta TPUBOXKHOCTI 3pO3YMiJIiA, TPOTE B3aEMO3B 30K
MiX TinepTUPeOo30M i JIeNpeciero € MeHIIl BU3BHAYCHUM. 3
OIISIAY Ha iX MOTCHIIMHWI MPUINHHO-HACITKOBUIA 3B’ I~
30K IIe BaXKJIMBO JUIST OLIHKW Ta pO3B’sI3aHHS 000X IMPO-
01eM, a came aucoyHkii 1113 ta cumnTomiB 3 OOKy mcu-
XiyHOTO 310pOB’s [14].

VY nmocnimkenHi, nposeaeHomy N.M. Simon i criBaBT.
[15], Oysio BusABICHO OLIBII 3HAYHY ITOIIMPEHICTH TeHe-
pajli3oBaHOTrO TPUBOXKHOIO PO3JIaay i MaHiYHOTO po3Jaay
y namieHTiB i3 gucdynkuiero 113 i MiHiManbHUI 3B 130K
nuchynkuin 13 i3 comianbHoO (obiero. JlikyBaHHS oc-
HOBHOTO 3aXBOPIOBAHHS 3MEHIIMJIO KiJbKiCTh MalliEHTIB 3
aropado06isiMmu (00s3HB TOTO, IIIO0 MOXE BimOyTHCS Hamaf
MaHiKKW) Maiike BABIYi, i 1Ie TAKOX 3MEHIIWIO KiJbKiCTh
MalieHTiB 3 MaHiYHUMM atakaMu. OMHaK KiTbKiCTh malli-
€HTIB 3 Te€HEepPaJli30BaHUM TPUBOXHUM PO3JIaJOM CYTTE-
BO He 3MeHIIMJIach. JocmimKeHHs BUSIBUIO BUIIMI Oal
y 3araJbHOMY pe3ynbrari 3a mkaiaolo HAM-A (kamoro
TaminbroHa /UIST OLIHKYA TPMBOTH) Cepell LIMX YYaCHUKIB.
IH1I1i aBTOpM TaKOX IMiATBEPIKYBaIM IMOTCHILIHUI B3a€-
MO3B’S130K MiX rinepTupeos3oM i genpeciero [16—18].

V nocnimxkendi M.M. Demet i criiBaBT. OyJi0 BUSIBJIEHO
OiIbIII BUCOKMI PiBeHb BEJIMKMX JCTIPECUBHUX PO3JIAJIiB Y
natieHTiB 3 rimeptupeosom (10,7 potu 6,7 % y4acHUKIB
KOHTPOJIBHOI TPYIH), a TAKOX BUILMI PiBeHb CYIIMIATb-
HocTi (4 ipotrt 2,7 %). KpiM TOTO, MOCTIKEHHS BUSIBUAIIO
BuIli 6anu 3a mkanaown HAM-D (mkanoro [aminsrona mis
OLIIHKY JieTipecii) y maitieHTiB 3 rineptupeo3omM. [Tics Ji-
KyBaHHSI OCHOBHOTO 3aXBOPIOBAHHSI KiJIbKiCTh MAIiEHTIB 3
rinepTUpeo30oM Ta CyiluaaIbHOK MOBENIHKOW 3HU3UIACS

% AIT + KniHiYHWA rinoTnpeos
50 B AIT + eyTupeos
40
30
20
10
0 . T : | -_
KniHiyHO KniniyHo ~ Cy6kniHiYHO  Cy6KTiHi4HO
BMpaXeHa  BUpaXeHa  BMpaxeHa  BUpaxeHa
TpuBora nenpecis TpuBora nenpecis

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

Mmaiike 10 0 % [19]. L. Radanovi¢-Grgurié¢ i criBaBT. mia-
KpEeC/II0BaIv BaXJIMBICTh CBOEYACHOI IarHOCTUKU JeTpe-
cii cepen oneit 3 mopymeHHsaM yHkii L3 [20].

IIpo cneumdivuni ncuxiarpuyHi cumnroMu npu AlIT
BimoMo MmeHie. locmimkKeHHsI OMUCYIOTh KYMYJSTUBHY
MOSIBY pO3JIalliB HACTPOIO Ta CUMIITOMIB Jempecii cepen
TMAaIiEHTIB 3 TIMOTUPEO30M, a TAKOXK YaCTe BUSIBICHHS 3a-
xBopioBaHb L3 cepen mamieHTiB 3 nenpecieio [18]. Kpim
TOTO, MEHIIIEe JOCJiXKEeHb OMUCYIOTh CUMIITOMU TPUBOTU Y
natieHTiB 3 AIT [21]. B iHIIMX AOCTiIKEHHSIX BUBYATUCS
iHIIIi HEPOICUXOJIOTiUHI cuMOTOMU, MoB’s13aHi 3 AI'T, Taki
SIK TIOPYIIIEHHS yBaru Ta BAKOHABYOI MisITTBHOCTI [22], BTO-
Ma [23] a00 3HVKEHHS SIKOCTi XXUTTS [24].

V mocnimxenni R.C. Kessler i criBaBr., y IKOMY BUBYa-
M 12-Micsi9HY TIOIIMpPEHiCTh nenpecii i 3araabHy 12-Mi-
CSIYHY MOIIMPEHICTh TPUBOXHMX po3iadiB y CrojlydyeHux
Itatax Amepuku, npuonusHo 16,8 % mnauienris i3 AIT
MaJTu fierpeciro i 6;1m3bKo 35,7 % nanienTis 3 AIT BimuyBa-
JI TPUBOXKHI po3manu [25].

[nodynkuist I3 kopestoe 3 GiIbIT 3aTSIKHUMU i pe-
3UCTEHTHUMU IO Teparlii AerpecisiMu, CKIAaHICTIO 10CsT-
HEHHsI eyTuMii, cTabimi3amicio mamieHTiB Ha piBHI cyOme-
MPECUBHUX CTaHiB i3 KOHTHMHYaJbHUM IMepediroMm, came
TOMY OiJbllI ITMOOKE BUBUEHHSI ICUXOCOMATUYHUX pO3Jia-
niB Ha T aucdyHkuii I3 Ta ix Kopekiiisi Ha ChbOTOIHI €
JIOCUTH aKTyaTbHUMH [26].

BucHoBKM

1. Y xBOpUX 3 ypaXeHHSIMHU LIMTOMNOMIOHOI 3271031 y
3,5 pa3a yacTillle BiI3HAYa€ThCsI TPUBOXKHO-IETIPECUBHUI
CHUHJIPOM, HiX Y 3J0POBUX KiHOK.

2. BusBneHo ciaaOKuil MpsIMU KOpeNsLiiHUI 3B 51~
30K Mix piBHeM TTT y XiHOK i3 CyOKJIiIHIYHUM TiMoTUpe-
030M Ta KiJIbKiCTIO OaliB, HaOpaHUX ITiJl Yac aHKEeTyBaH-
He, 3a mKanamu HADS-nenpecis (r = 0,12, p < 0,05) ta
HADS-tpuBora (r = 0,14, p < 0,05).

3. BusBieHo cinaOKuii MpsIMUii KOpeIsILiiHUA 3B’ 130K
Mix piBHeM aHTUT 10 TIIO Ta KinbKicTio 6aniB, HaOpa-
HUX IIiJ] Yac aHKeTyBaHHs, 3a mkaaamu HADS-nenpecis
(r=0,17,p <0,05) ta HADS-tpuBora (r = 0,19, p < 0,05).

Konduikr inTepeciB. ABTOpr KOHCTAaTYIOTh BiICYTHICTb
KOHMIIIKTY iHTEpeciB Ta BllacHOI (DiHaHCOBOI 3alliKaBIeHO-
CTi IIp¥ BUKOHAHHI pOOOTH Ta HaNIMCaHHi CTaTTi.
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BHecok KOXKHOro aBTopa y HamMcaHHs ctarti. [laceu-
ko H.B. — KOHIEMNIis Ta AW3aiiH JOCHIIKEHHS, Kpu-
TUYHUI OTJISIA CTaTTi, OCTaTOYHE 3aTBEPIXKEHHSI CTaTTi;
Kynvuincoxka B.M. — 306ip naHux, aHajii3 Ta iHTepIipeTarist
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=20.19, p <0.05).

Keywords: hypothyroidism; autoimmune thyroiditis; anxiety;
depression
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CopokmaH T.B., Makaposa O.B., Ocranyyk B.I.
BYKOBUHCHKI ACDIKABHU MEAVNYHWI YHIBEpCUTET, M. YepHiBLi, YkpaiHa

AiGQrHoctTuyHe 3HOYeHHS
OHTUMIOAAEPOBOrO rOPMOHY B AIBYAT-NMIAAITKIB
i3 CUHAPOMOM MOAIKICTO3HUX IEYHUKIB

Pe3tome. AktyanbHicTb. Tpusanuii 4ac BeAeTLCS HAYKOBa AMCKYCIsl LLO[O JiarHOCTUHHMUX KPUTEPIiB cuHapo-
My ronikicTo3Hux fe4yHnkiB y nignitkis (CIK5). [Npobnema nondrae B TOMy, YO y MIA/ITKIB 3a3Ha4YeHi kputepii
3YMOBJIIOIOTb OCOB/INBI [iarHOCTUYHI rpobsieMu y 3B’A3Ky 3 TUM, LLO XapaKTepucTuKu HOpPMasbHOro cTaTteBoro
[03piBaHHs 4acTo 36iratoTbcs 3 03Hakamu Ta cumnTomamy ClKS. BuHukna HeobXxigHicTb y po3pobui giarHoc-
TMaHUX kpuTepiis CIMKS y nianitkis, ki 61 MOrmm 6y Ty BUKOPUCTAHI Ha J0AATOK [0 3arpornoHoBaHuX. MIMoBIipHUM
A00aTKOBUM LiarHOCTUHHUM KPUTEpIiEM MOXe 6y Tu piBEHb aHTUMKIIIEPOBOro ropMoHy (AMrI). Meta — ouiHnTin
riokasHuku AMI™ y KpoBi JiB4aT-nigniTkiB i3 CMHAPOMOM MOMIKICTO3HUX sie4HuKIiB. MaTtepiann ta metoau. [po-
BEEHO KIiHIKO-aHaMHeCTU4YHe Ta labopaTopHe 06CTexXeHHs 27 gisdat-nignitkis (12—18 pokis) i3 ClKA. [pyny
rOPIBHSIHHSAI CTaHOBWAV 25 fiB4art aHaslorivYHoro BiKy 6e3 rnopyLueHb riHekosoridyHoro crarycy. AMIT BuaHa4anv B
cuposaryi BeHo3Hoi kposi (Gen Il ELISA, Beckman Coulter). Pesynbtatu. poaHanizoBaHo aHaMHe3 Ais4at-rig-
nitkiB i3 ClKS: BHYTPILLUHBOYTPOOHA [iMOKCIsl Tpannsanacs Mavixe y rosfioBuHW MNig/iTKiB, naTonoriyHui nepeodir
rnocTHatasibHoOro nepiogy cnoctepirascsi y 25,9 %, iHpeKuiviHmi iHgekc ctaHosus 4,6, rinepTeHsiviHo-rigpoLe-
hanbHW CMHAPOM BCTaHOBEHO y 23,8 %, MiHiMarnbHa yepebparbHa AMceyHKUia — y 28,5 %, BeretatuBHI po3-
nagn — y 47,6 %. binbLuicTe 06CTEXEHUX fiB4aT Masn cepeHi NoKasHUKU Macu Tina 1a 3pocTy, iIHBEPTOBaHWI
nyéeprar Ta AUCrapMOHIVIHWI cTaTteBuii po3BUTOK. HaviqacTitummmn cumnromamm CIKS y pis4at 6ynu: rinomMeH-
cTpyanbHuii cuHgpom (86,9 %), sepmonaris (82,6 %) Ta ripcytnam (60,8 %). CepenHivi nokasuuk AMI™ y piB4ar i3
Crl1KS ta y rpyni nopiBHsiHHS1 cTaHoBuB 3,67 + 1,00 HI/mn (y gisyar i3 CMK5 4,8 + 0,9 Ta y giB4art rpyny nopiBHsIH-
HA 3,1 + 0,7 Hr/mn, p < 0,05). Y piB4at-nignitkis i3 gpopmoro A ClK51 piBeHb ropMoHy 6yB HaviBuLmi — 6,4 [4,8;
6,9] nr/mn, p < 0,01, O MOXe BKa3yBaTu Ha VIMOBIPHE J[iarHOCTUYHE 3Ha4YeHHs1 KOHUeHTpayii AMIT. BUCHOBKM.
Y piB4aT-nigniTkiB i3 nigo3por Ha HasiBHICTb CUHAPOMY MOJIKICTO3HUX SEYHUKIB HEOOXIAHO MPOBOANTY MOBHUM
KOMI1/1IEKC OOCTEXEHb I3 BUSHAYEHHSIM PIBHSI aHTUMIOJIIEPOBOIO FOPMOHY 5K JOAATKOBOIro Mapkepa, 0cobimBo 3a
BIfCYTHOCTI KNiHIYHWX MPOSIBIB rifnepaHaporeHemii.

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

Bctyn

OnHUM i3 HaWOUIBII BaXXJIMBUX Ta COLIAJIbHO 3HAYY-
IIMX 3aBAaHb MEIUYHOI HayKM M CY4aCHOTO CYCIHIbCTBA
B LIJIOMY € 30epeXeHHsS penpoOAyKTMBHOIO IOTEHIIialy
MiBYAT-MiIJIITKIB, OCKIJIBKM caMme Big HuUX Oyje 3ajiexkaTu
MOKpAILIEHHS CKJIAAHOI neMorpadidyHoi CUTYallil B HaLLiil
Kkpaini. [TinmiTKoBuii BiK € KpUTUIYHUM II€PiOIOM OHTOTe-
He3y, Ko Moke OyTu MaHidecTailist 0y1b-s1KOi FTeHETUIHO
3yMOBJIEHOI ImaToJiorii [1].

Cunapom nodtikicro3Hux sieuHukiB (CITKSA) — cknan-
He FeHeTUYHE 3aXBOPIOBAHHS 3 CIMETHUM aHAMHE30M, SKe
Ha ChOTOJIHI BU3HAIOTh HAWTIOMIMPEHIIIO0 eHI0KPUHOTIA-
Ti€I0 y KiHOK pernpoayKTUBHOIO BiKy (5—7 % XiHOK (ep-
TIJILHOTO BiKY) [2]. TpuBanmii yac BeaeThCsl HayKOBa OUC-
Kycist momo aiarHoctuuHux Kpurtepiis CITKA [3]. ZKoaHa
pexoMmeHpaalisls (KoHceHcyc HaiioHaabHOro iHCTUTYTY
3nopoB’ss CILA; Porrepmamcbkuii KOHCeHCYC €Bporieii-
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(ESHRE), a Takox KOHCEHCYC AMEpPUKaHChKOIO TOBapU-
cTBa penpoayKruBHoi menuiimau (ASRM) 2003, 2009 po-
KiB, ToBapuctsa rinepanaporeHHux craHiB Ta CITKA (AE
PCOS)) He 3amporionyBaia TaKuxX KPUTEPiiB IJIsI HiarHOC-
Tk CITKS y mipiTkoBoMy Billi, IKi O MOTJIM CIYyTyBaTH
MiICTaBOIO IS TOUHOTO AiarHo3y [4—8].

Oxpemo 3amnponoHyBaiu cBoi kpurepii C. Sultan i
F Paris [9]: oniro- abo aMmeHoOpesi MPOTITOM IBOX POKiB
micyisi MeHapxe, KJIiHiuHa TinepaHaporeHis, 6ioxiMiuHa Ti-
MepaHIpOreHis, pe3UCTEHTHICTh 10 iHCYJIiHY abo TimepiH-
CyJIiHeMisT Ta TIOJIiKiCTO3 SIEYHMKIB 3a pe3yJbTaTaMH yJb-
Tpa3ByKoBOI AiarHocTuKu (Y3/1).

IIpobGnema moJjsirae B ToMy, 110 Y IAJIITKIB 3a3HaYeHi
KpUTEPil 3yMOBIIIOIOTh OCOOJIMBI 1iarHOCTUYHI TTpo0IemMu,
ajiKe XapaKTepUCTUKN HOPMAJIBHOTO CTaTEeBOro 103piBaH-
Hs1 yacTo 30iratoTbes 3 o3Hakamu Ta cumnTomamu CITKS.
Bunukia HeoOXiIHICTh Y pO3po0I1Li NiarHOCTUYHUX KpUTeE-
piie CITKS y mimiTkiB, siki 61 Moriv OyTH BUKOPUCTaHi
Ha ToJaToK 10 3arnpornoHoBaHux [10].

TakuM A0AATKOBUM AiaTHOCTMUHUM KPUTEPIEM MOXeE
OyTH piBeHb aHTUMIOUIEpOBOTrO TropmoHy (AMI) [I11].
Cunte3 AMI BinOyBa€eThCsl MOCTiIMTHO B KIIITUHAX I'paHy-
JIbO3M MPUMOpAiadbHUX (OJIIKYJIiB He3aJleXKHO Bil IHS
MEHCTPYaJIbHOTO TUKIY (puc. 1). [HTEHCUBHICTH CUHTE3Y
AMI HaiibinbI TOYHO BifoOpaxkae oBapiaibHUIA pe3epB Ta
PENPOAYKTUBHI MOXJIMBOCTI XXKiHKU. 3 BiKOM T1yJT (hOITiKy-
JIiB 3MEHIIYEThCS, i BMicT AMIT 3HMXXYETBCST aX 10 HEBU-
3HAUYE€HOro piBHS B Iepiod MeHormay3u [12]. Ha croroani
BU3HauYeHHsT piBHSI AMI BuU3HAHO HaiOUIbLI ONTUMAJIb-
HUM TECTOM OLIiHKM OBapiaTbHOTO Pe3epBY i MPEIUKTOPOM
MeHomay3u [13—15].

Merta qocaiKeHHs — OLIIHUTU TTOKa3HUKKW aHTUMIOJI-
JIEPOBOTO TOPMOHY B KPOBI AiBUAT-IiAITKIB i3 CHHAPOMOM
MOJIiKiCTO3HUX SIEYHUKIB.

Marepiaau Ta metoamn

[IpoBeneHo KiiHiKO-aHAMHECTUYHE Ta JabopaTop-
He oOcTexkeHHs 27 miBYaT-MiaIiTKiB Bikom 12—18 pokiB
i3 CITKS. Tpyny nmopiBHSIHHS CTaHOBWIM 25 AiBYaT aHa-
JIOTIYHOTO BiKy 0€3 MopyllieHb riHEKOJOTiYHOTO CTaTyCy.
Hiarno3 CITIKSl BcTaHOBIIOBaBCS BiAINOBIIHO 0 y3ro-
mkeHux kputepiiB ASRM/ESHRE [5-8], B amanTarii
creniajJbHO I MiTiTKiB [9]: osiro- abo ameHopest, Kii-
HiYHa rinepaHAporeHis (aepmoIaTis, TipcyTusm), 06ioxi-
MiuHa rirnepaHaporeHisi, MOJiKiCTO3 SIEUHUKIB 32 JTaHUMU
V3]1, iHCy/liHOPE3UCTEHTHICTh Ta/ab0 rinepiHCcyiHeMist
(HeoOXigHA HASIBHICTh YOTHUPHOX KPUTEPIiB i3 m’sath). Bu-
3HaueHHs1 AMI mpoBoauIM B CMPOBATIIi BEHO3HOI KPOBI
3a TMPUHLIUTIOM (DEepPMEHTHO-TIOCUJIEHOTO JIBOCTYIIEHE-
Boro ceHaBiu-imyHoaHanizy (Gen II ELISA, Beckman
Coulter).

CratucTiyHa 0o0poOKa JaHUX 3MiliCHIOBAjacs 3a I0-
nomoroto Tiporpamu Microsoft Excel 2020 Ha mnepco-
HaJbHOMY KOMIT'IOTepi Ta IMakeTa IMPUKIAIHUX Iporpam
Statistica for Windows v. 7.0, StatSoft Inc. [ns1 KoxXHOro
KiJIbKiCHOTO TlapaMeTpa BUKOPUCTOBYBAJIUCS CEPeIHi 3Ha-
YeHHs, CTaHAAPTHI BiIXUJIEHHS CepeaHbOTO, MAKCUMATbHI
Ta MiHiMaJIbHi 3HaueHHs. s SKiCHUX JaHMX BU3Haya-
Jucst moka3HuKu yactotu (%). [lepen mpoBeneHHSIM T0-
PIBHSIBHOTO aHaJli3y yci KiJIbKICHI TaHi y JOCTiIKyBaHUX
rpymax Oyiu rnepeBipeHi Ha BiAIOBiIHICTh 1O HOPMaJIbHO-
IO pO3IOAiIy 3a JoIoMoro kpurepiro Koimoropoa —

AMIP (N P T &
2 3
—
— s 4
()
e 1 \e ; < )
e LX)
- ...
LA D)
Daaun Mpvmop- [lepBuHHI  BTOPUHHI PaHHi CepepHi
Ta nOianbHi - donikynn  donikynu aHTparnbHi aHTparbHi
po3mip  dhonikynu 0,06 Mmm 0,4 MM donikynm donikynm
I 0,03 mm 04-2wm 2-8 MM
© Knitvhm Tekmn
<) ATpetuyHuI chonikyn

PucyHok 1. KoHueHTtpayis AMIC y chonikynsapHiv ¢hasi umkny
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PucyHok 2. Po3anopgin giB4at 3a nokasHukamu
Macu Tina

Cwmupnosa. [Tpu piBHi 3HaunMocTi p < 0,05 (95% piBeHb
3HaunMocTi) Ta ipu p < 0,01 (99% piBeHb 3HAYMMOCTI) Pi3-
HULIIO MiX TpyraMu 3a aHaJli30BaHUMU O3HAKaMU PO3Ili-
HIOBAJIU SIK BipOTiTHY.

JlocmimKeHHsT cxBaJieHe KOMici€lo 3 0ioMeIMYHOI eTh-
K1 ByKOBMHCBKOTO JIep>kKaBHOTO MEIMYHOTO YHIBEPCUTETY
(mpotokos Ne 1 Bim 19.02.2021).

PesyAbTaTH

VY Bcix mianiTKiB, sIKi TIepeOyBaiM Tl CIIOCTEPEXKEeH-
HsIM, TIpoaHajli3oBaHUU aHaMHe3. BHyTpilllHbOyTpoOHa
TITIOKCis Tparuisiiacs MaliKe Y MOJIOBUHU IiTiTKiB. Hop-
MaJIbHi TOKa3HUKM MacW Tijla TIpM HapomXeHHi (2,5—
3,9 kr) manu 81,74 % o6CTeXXeHUX, Macy TiJla MEHIIEe HixX
2,5 xr — 11,1 % nisuar. JIume y 7,4 % niBuat maca Tina
NMpU Hapo/KeHHi mepeBuinyBaiga 4,0 kr IlaTonoriuHmit
nepebir MoCTHATAJILHOTO Mepioay crocTepirases y 25,9 %.
IHdekuiitHMIt iHAeKe cTaHOBUB 4,6 % i OyB BUILIUM, HiX Y
niByar i3 rpynu nopiBHsHHS. 48,1 % niBuart i3 CITKS me-
peHecu OfHY AUTAYY iH(]eKito, Ha ABI AUTAYi iHheKIil
nepexsopiiu 18,5 % niBuat, Ha Tpu — 7,4 %. Haiivyacriiire
JiBUaTa-MiIIiTKU XBOpiau Ha KpacHyxy (55,5 %), BiTpsiHY
Bicny (29,6 %), enimemiunmii mapotut (7,4 %). Binbimictb
00CTeXXKeHUX AiBYaT Majy CepeaHi IMOKa3HMKM Macu Tijia
(puc. 2) ta 3pocty (puc. 3).

VY 77,7 % nisuat i3 CIIKS crniocTepiranucst 3axBopio-
BaHHSI HEPBOBOI cucTeMM (TrinepTeH3iliHO-Tiapoledab-
HMit cuHIpoM — 23,8 %, MiHiMalbHa 1iepedpaibHa qUc-
dynkuiss — 28,5 %, BereratuBHi posnagun — 47,6 %).

BcranoBsneHo, 110 iHBepTOoBaHMiT TyOepTaT (MO-
PYLIEHHST TIOCIiZIOBHOCTI IMOSIBU BHYTPIIIIHIX CTaTeBUX
o3Hak) y miBuat i3 CIIKS peectpyBaBcs y 3,2 pasa ya-
cTinre, HixX y Tpyni mopiBHAHHA (25,9 1 8 % BinmoBigHO;
Po < 0,001). ¥ TpetuHu o6CTEKEHUX NiBUAT BUSIBISBCS
IUCTapMOHIMHUI CTaTeBUI PO3BUTOK (HA TJi paHHBOTO
nybapxe BUSIBJISLIN TMi3HI Teapxe i MeHapxe). Y miuliTKiB
i3 CITKSI cnocTepiranocst moMipHe BicTaBaHHS CTaTeBO-
ro po3BuTKy (mi3He Tenapxe — 14,8 % Bunmankis, Mi3HE
MeHapxe — 33,3 %). O3HaKM He3HAYHOTO BUTEPEIKEHHS
CTaTeBOT0 PO3BUTKY TPAIUISIIMCS Y BUTJISI MEpeadacHOTO
(3,7 %), pannboro tenapxe (22,2 %) i paHHbOTO MeHapXxe
(7,4 %).

Haitgactimmmu cummromamu CIIKS y miBuat Oymm:
rinoMeHcTpyanbHUit cuHapoMm (86,9 %), mepmomnaris
(82,6 %) Ta ripcytusm (60,8 %). YibrpasBykoBuii 00’eM
geyHukiB y aiBuat i3 CIIKS cranosus 13,8 + 3,3 cm?®
(y miBuaT rpymu nopiBHsSHHSI — 8,1 * 1,2 cm®). Tpn Y3/

PucyHok 3. Po3nogin giB4at 3a nokasHuKamm
3pocty

segHuKiB y aiBvat i3 CITK BusiBisiach apiOHOKICTO3HA
TpaHcdopMallis, MNEePCUCTYIOUi PETEeHIiAHI YTBOPEHHS,
KiTBKIiCTh (oJtikyniB ctaHoBwia 13,5 + 3,6. Posmomin mi-
BYaT 3a ocHoBHMMHU TMokazHukamu CITKS HaBeneHuii Ha
puc. 4.

Cepenniii mokazuuk AMI y ngiBuat i3 CIIKS Tta y
rpymi MmopiBHgAHHS craHoBuB 3,67 * 1,00 ar/mi (y mis-
yat i3 CIIKA 4,8 £ 0,9 ta y giBuaT rpynu IMOpiBHSIHHS
3,1 £ 0,7 ur/mn, p < 0,05). IIpu Ginbll geTaIbHOMY aHa-
JIi3i BUSIBJICHO, 110 y 12 % MiJUTTKIB i3 TPy MOPiBHSIH-
Hs1 piBeHb AMI" OyB MeHIle HixX 1 HT/MJI, TOIi SIK y TpyITi
niuart i3 CITK Tinbku onHa ocoba Majia TaAKU HU3bKUI
piBeHb AMI. Bucokuii piBeHb AMI (Oinbliie HixX 5 HT/MJT)
BusHaueHo y 70,3 % miBuar i3 CITIK ta 4 % niBuat rpynu
MOpiBHSAHHS (puc. 5).

BiporigHoi 3anexHocTi koHueHTpauii AMI Bin macu
Tija 9K y aiBuar-mianiTkiB i3 CITKSA, Tak i y miBuaT-min-
JIITKIB TPYNU TMOPIiBHSIHHS HaMUW He BCTaHOBJIeHO. OmHak
TEeHACHIIisI 10 OiIbII BUCOKMX MOKa3HUKiB AMI peectpy-

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

PucyHok 4. Posnogpin gis4at 3a ¢popmamu CI1KS1

Mpumitkn: A — 3 MeHCTpyasibHOI ANCYHKUIEIO, YIlb-
Tpassykosummn o3Hakamu CIIKS, BigcyTHICTIO KniHiY-
HUX O3HaK rinepaHAporeHemii; 6 — 3 BifCcyTHICTIO MeH-
cTpyanbHoi ANCEYHKLiT, HAsIBHICTIO KJTIHIYHUX O3HaK
rinepangporeHemii Ta ynbtpassykosux o3Hak CIIKS;
B — 3 MeHcTpyanbHOW AUCQYHKUIE, KIIHIYHUMU
Oo3HaKaMy rinepaHgporeHemii Ta ynbTpa3ByKOBUMU
o3Hakamu CI1KS

[isyaTa i3 CMKA

Huabkuin B pyna nopiBHAHHA

CepepHin

Bucokun

T T T T T 1 %

0 20 40 60 80 100

PucyHok 5. Posnogpgin gis4at 3anexHo Big pisHa AMI
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Bajiacs y AiBYaT i3 MOKa3HMKaMU MacH Tija, 110 BiAoBiga-
0oTh 75—90-my nepueHTwio. Tak, KoHueHTpaiiss AMI y
niByaT-mimmiTkiB i3 CITK, Maca Tina sskux nepebyBaia y
10—25-my nepueHTui, cranosuna 3,54 [3,22; 3,88] nr/mi,
y 25—75-my nepueHtuini — 4,14 [3,98; 4,23] nr/mi ta y
75—90-my niepuentuni — 4,97 [4,22; 5,76] ur/mi. AHajo-
riyHa cripssMoBaHicTh KoHLeHTpallii AMI crniocrepiranacst
y AiBYAT-IIUTITKIB TPy ITOPiBHSIHHSI.

IIpu anamisi xonneHtpanii AMI' y cupoBaTiii KpoBi
BCTaHOBJICHO, 110 Y AiBYAT-MiTITKIB i3 hopmoro A CITKS
(MeHCcTpyajibHAa OUCOYHKIIiSI, YIBTPAa3BYKOBi O3HAKU
CIIKS, BincyTHiCTh KJIIHIYHUX O3HAK TilepaHApOreHeMii)
piBeHb TOPMOHY OyB HaiiBuinuii — 6,4 [4,8; 6,9] mir/mu,
p < 0,01, mo Moxke BKa3yBaTH Ha IMOBipHE TiaTHOCTUYHE
3HaueHHs KoHueHTpauii AMT npu CITKS y giBuar-mimrirt-
KiB. BiporigHo HMXX4i MOKa3HUKM 3apeECTPOBaHi y miB4yaT
i3 popmoro b CITKSI (3 BiacyTHiCTIO MEHCTpYaIbHOI AUC-
(yHKIIi1, HasIBHICTIO KJIIHIYHUX O3HaK TilepaHapOoreHeMil
Ta ynbTpa3BykoBux o3Hak CITKA) — 4,2 [3,8; 5,2] nr/mu,
p<0,01.

O6roBopeHHs

®opmyBanus CITKS Ta manidecranis ioro KiiHiu-
HUX TIPOSIBIB 4acTO MOYMHAIOTHCS came Y MilJTiTKOBOMY
Biui [16]. Bimomo, 1110 1yGepTaTHUIA BiK € MEepiogoM Bax-
JIMBUX 3MiH B OpraHi3mi, 30KpemMa OCTaTOYHOI'O CTaHOB-
JIHHSI PeNpOAyKTUBHOI (PYHKIIii, JiTOPOIHOIO IPOrHO3Y
Ta (hepTIBHOCTI. YIPOAOBX 6araTboX poKiB BUCYBaJIUCS
yucaeHHi rinote3u mono npuuuH CITKS [17]. Baratbma
TOCTiTHUKAMM aHaJi3ylOThCsI (DaKTOpH, $IKi, WMOBIpHO,
BIIMBaoTh Ha po3sBuTok CIIKS [18]. ¥V mitepatypi Tpa-
TJISTIOTBCS TIOBIIOMJIEHHSI TIPO HETaTUBHWI BILJIMB BHY-
TPILTHBOYTPOOHOI TIMOKCii Ha CTaH OBapiaJIbHOTO pe3epBY Y
JiBYAT, HA MOAAJIbIIIE iX PEMPOAYKTUBHE 300pOB’s [19—22].

HammikoBa maca Tia i OXKUpiHHS JiarTHOCTYBAJIACS Y
KoxHOi fecsitoi xBopoi Ha CITKS. AHaMHecTUuHMIT aHa-
JIi3 MMPOBEIEHOr0 HaMU JIOCTIDKEHHST TAaKOX BUSIBUB BUIILY
YacTOTY TiMOKCUYHOTO ypaxkKeHHSI B IepUHATATbHOMY Mepi-
Ofli, OibII BUCOKUM iH(EKIINHMMI iHAEKC Y paHHbOMY -
TUHCTBIi, 3HaYHY MOLIMPEHICTh XBOPOO LIEHTPaAIbHOT HEP-
BOBOI cucTemu y rpyni aiBdar-mimnitkiB i3 CITKS. Yacri
Pi3HOMAHITHI IUTAYi iH(EKIIl i TPOCTyaHI 3aXBOPIOBAHHSI
CBimYaTh HE TiIBKM TTPO 3HUKEHHS HecTienpiyHOTO iMy-
HITETY, ajie i PO PO3JIaau aganTaliiiHO-KOMIIEHCAaTOPHUX
peaxiliid.

Bimomo, 110 aHoOMajabHO MOBUIBHUI PICT MEPBUHHUX
GbOIiKyYIIiB MIPU3BOAUTD 0 30LIbIIEHHS KiJTbKOCTI KIIITHH,
ki mpoaykylotb AMI. Lleii ropmoH OyB BuaileHU Ta
oumnteHuit nuie y 1984 poui. [enu AMI Ta itoro perern-
Topa OyJI1 ceKBeHOBaHi Ta KIIoHOBaHi y 1986 Ta 1994 pokax
BinnosigHo [23]. AMI'-RII € TpaHcMeMOpaHHUM OiJIKOM,
IO eKCIIPECYEThCS Y Me3eHXiMaIbHUX KIIITMHAX MIOJUIe-
POBOI MPOTOKM, KJIITMHAX TPaHYJIbO3M SIEUHUKA, KIITUHAX
Cepromni Ta Jleiinunra sieuka [24]. JuMepHuUii riaikomnpo-
teiH AMI (poauHa TpaHchopmyrodoro dakTopa pocty f3)
KOJIYEThCSI TEHOM, 110 CKJIAJIA€ThCS 3 I1'SITU €K30HIB [25],
SIKMI JIOKali3yeThest Ha xpomocoMi 19p13.3. AMT 3B’s13y-
€Thca 3i cnenudivauM penernropoM I tunmy (AMI-RII),
reH SIKOro po3TallioBaHuil Ha xpomocoMi 12 pl13 [26, 27].
IIponykoBaHUil KJIiTMHAMU TPaHYIbO3U SEYHUKIB, AMI

BimoOpaxkae KiJIbKiCTh MpeaHTPaIbHUX Ta aHTPaJIbHUX (PO-
JlikyJtiB. BusHaueHo, 110 nponykitist AMI iponoBxyeTbest
IO TOCSITHEHHS (houtikyJiom aiameTpa 8 Mmm. [1pu 30iableH-
Hi 4yKcIa aHTpaIbHUX (QOJIiKyJIiB mpoaykuis AMI 3pocTtae,
i Tomy itoro piBeHb y cuposarii ipu CITKS BusiBnsieTbest
minBuieHuM [28]. OTxKe, BUCOKa CeKpellis SIEUHUKaMU
AMTI yHacminok HagMipHOTO 3pOoCTaHHS (OJIKYIiB MOXe
BBaxKaTUCs BaxuBolo o3Hakowo CITKA [29].

AMTI cmpaBisge iHriOyiody Oiro Ha paHHE PEKpyTy-
BaHHs (oiKy/IiB, 3aM00iralour MOTPAIISTHHIO TIPUMOP-
IiaTbHUX (POiKYJiB y IIyJd, 11O POCTe, i, TAKUM YMHOM,
nepenyacHOMy BHUCHaXXeHHIO (ostikyniB/oonuTiB. Mox-
JIMBOCTEM y KJiHiYHOMY 3acTtocyBaHHi AMI Gararto, on-
HaK € TPYIHOIII yepe3 AesiKi 0i0JIoTidYHi 0COOIMBOCTI Hi€l
Mojiekynu [30—32]. IMo-nepiie, icHye MOJIeKyJisipHa He-
OMHOPIMHICTh piBHA HUpKymowdoro AMIT 3 Heposie-
IUIEHOIO 0i0I0TiYHO HEaKTUBHOIO (hOPMOIO Ta PO3IIeIIe-
HO10 GiosoriyHo akTUBHOIO hopMmoto [33, 34]. CknaaHicTh
TOJISITA€E B TOMY, III0 HAa CHOTOMHI B YChOMY CBIiTi iCHYIOTb
pi3Hi iMyHOMepMeHTHi aHali3u, SKi BUKOPUCTOBYIOThb
pi3Hi MOHOKJIOHAJIbHI aHTUTIIA Ta pi3Hi craHmaptu [35].
HeBianoBigHicTh MiXX TeCTaMM MOSICHIOE BiICYTHICTh y
JliTepaTypi y3roIkKeHUX €TaJOHHUX 3HauyeHb Ta MOPOTiB
TIPUAHSTTS PillleHb.

P. Pigny Ta cmiBaBT. [36] miaTBepauIv BUCOKY CHEI-
iunictb (92 %) Ta yyTuBicTh (67 %) MiABUILEHOTO PiBHS
AMT gk giarHoctnuyHoro kputepito CITKS. [Moporosuit
piBeHb TOPMOHY B CUpPOBATLi IPUIAMAaBCSI piBHUM 84 HI'/MJL.
3a manumu D. Dewailly Ta criBaBT. [37], moporoBum piB-
HeM € 5 Hr/ma (4ymmmBicth — 92 %, crenudivHicTb —
97 %). TlonibHi mani OyauM OTpMMaHi IHIIMMU aBTOPaMK
[38]. 3a manumu R. Hart Ta cniBaBT. [39], cneundivHicTh
minBuiieHoro piBHa AMIT nnsa mpornosyBanHs CIIKA y
miaTiTKiB ctaHoBUTD < 70 %, a uyytnuBicte — 50 %. OTXe,
noporoBuit piBeHb AMI' y mifuliTKiB He BU3HAYEHUI OCTa-
TOYHO; IOTO KOHIICHTpAIlis Y CHPOBATIIi IlepedyBae B 1~
POKHMX MEXaX i 3aJIe3KUTh Bill YyTJIMBOCTI Ta Cie M (PiYHOCTI
MeTony Bu3HauyeHHs. OKpiM Toro, iHTepIpeTaillis MIOBUHHA
MPOBOAUTHUCS B KOHTEKCTI HE TiIBKM BiKY Ta CTaTi, ajie i
CTaJlii pPO3BUTKY Ta CTaT€BOIO JO3piBaHHS TUTUHM.

Ockinbku miasuienuit AMIT y cupoBatili He BinmHO-
CUTBCS 10 MOP(OJIOTIi SIEUHUKIB, CTaH i3 BUCOKMM PiBHEM
AMI MoxXHa 03HAYUTH TEPMiHOM <«IIOJIiKiCTO3HO MOmiOHa
aHoMaJlisi», sika Morja Ou OyTH BiIHECEHOIO 10 TPEThOl
o3Haku PorrepaamMchkoi kinacudgikariii [40].

V 3B’43Ky 3 BUIIECBUKIAACHNM HEOOXimHe OiLIBII TJIM-
0OKe BMBYEHHS iarHOCTUYHOI LIIHHOCTI Ta iH(popMaTUB-
HocTi KoHueHTpauii AMI y miBuar-mimmitkiB i3 CITKSI.

BucHoBKkM

V miBUAT-MiITITKIB i3 IMiZO3pOr0 Ha HasSBHICTb CHH-
IPOMY TIOJIKiCTO3HUX S€YHUKIB HEOOXiTHO MPOBOIUTHU
IMOBHUII KOMILIEKC OOCTeXeHb i3 BHU3HAYEHHSIM PiBHS
AHTUMIOJJIEPOBOTO TOPMOHY $SIK TOAATKOBOTO Mapkepa,
0COO0JIMBO 3a BiICYTHOCTI KJIiHIYHUX ITPOSIBIB TinepaHapo-
TeHeMii.

Kondutikr inTepeciB. ABTOpHM 3asBIISIOTH IPO BiICyT-
HiCTh KOH(IIIKTY iHTEpeciB Ta BiiacHOI (piHaHCOBOI 3aili-
KaBJICHOCTI IPU MiArOTOBIIi 1aHOI 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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TooHbko MLA., MNywkapbos B.M., Kos3yH O.l.,, Cokonosa A.K., NyiukapboB B.B.
AY «I[HCTUTYT eHAOKPUHOAOTIT TA O6MIHY pedyoBuH im. B.[1. KomicapeHka HAMH YkpQiHu», m. Kuis, YkpaiHa

EnireHeTnKA, KAITMHHUM LUKA
T MEeTAOOAI3M CTOBOYPOBUX KAITUH.
PopMYBAHHS IHCYAIH-MPOAYKYIOUYMX KAITUH

Pe3stome. [ugpeperuiavis ctoB6ypoBux kiituH (SC) BUMarae HU3ku nepebynoB XpOMAaTUHY As1s1 BCTAHOB/IEHHSI
KNITUHHOI [geHTu4HocCTI. [ocTTpaHcsauiviHi moaugbikawii ricToHIB 3a3BuYari peryrnorTs AMHaMIKy reTepoxpoma-
TUHY. [CTOHM NigAAITLCSA PIBHUM MOAUGDIKALISIM, TAKUM SIK aUeTUII0BaHHS, METUITIOBAHHS, (pOCEhopuITioOBaHHS Ta
YOIKBITUHYBaHHS, | TAKUM YUHOM CripUsItOTh peryrnsayii CTaHy XpoMaTuHy Ta TPaHCKPUMLIVIHIVE akTUBHOCTI. XiMi4HO
cTabinibHUIA NaTtepH METU/IbOBAaHUX FICTOHIB CrPUSIE KIITUHHIV NaMm’ATi OO 30BHILLHIX CTUMYIIIB, MIQTPUMYHYU
PIBHI TpaHCKPUMNLii aganTuBHUX reHIiB HaBiTb MIC/IA YCYHEHHS1 CUrHaliB HaBKO/IMLLIHBLOro cepegosuiya. Mogucpika-
Yii XxpomaTtuHy BigirparoTb BaX/mBYy posib Y AO3PIBaHHI KNITUH OCTPIBLIB MigLLITYHKOBOI 3a51031, BCTAHOBJIEHHI CXe-
MU cekpewii, ska cTumysroe perynsayito cekpedii iHcyniHy. MikpoPHK, krac eHgoreHHux mannx Hekogyrodnx PHK
B eyKapioTiB, € BaX/IMBUMM PeryriaTopamm eKCripecii reHis Ha piBHI MocTTPaHCKpUNLiviHnx mexariamis. MikpoPHK
PErynioTb CEKPELo IHCYIIIHY, PO3BUTOK MiALLSTYHKOBOI 3a51031 Ta AnghepeHUitoBaHHs B-kKiTuH. [TIopunoTeHT-
Hi SC xapaKTepu3yTbCsl BUCOKOKO LLUBUAKICTIO nposnighepadlii, 34aTHICTIO 4O CaMOBIHOB/IEHHS Ta NOTEHLiarioM
avgbepenyiavii y pisHi Tvnn KNituH. s wweupka nponigepadlis 3yMoBrieHa MOANIKOBAHUM KIITUHHUM LMKIIOM,
KW [O3BONSAE KIITUHaM LUBUAKO nepexoautu Big cuHTedy OHK [0 noginy KaiTuHu 3a paxyHOK CKOPOYEHHS
qacy npomixHux (G1i G2) cba3. KaHoHi4HmY curHanbHui Lwsx WNT/B-kaTeHiHy xapakTepu3yeTbCsl SK OCHOBHU
Apavisep pocty Ta nponigpepadii knituH. Iig yac G1 curHaninr WNT iHgykye nepexig 4o S-gpasun. lNopiBHAHO 3
iXHiMU comaTyHUMKM aHanoramu naPUNoTeHTHi SC AEMOHCTPYIOTb BUCOKY LUBUAKICTb [T1iKOMI3y, nogibHy Ao
aepob6HOro rrikoni3y B pakoBuX KIITUHaXxX, — sABULLe, BijoMe sIK echeKT Bapbypra, sike € BaxxnimBum 4715 MigTPuMKU
BractmaocTtesi SC. Y cToBOYpoBuX KIITUHAX NO3aK/IiTMHHE HaaxomxeHHs1 Ca?t B UnTorniaamy ornocepenKoBy€eTb-
CS1 rO/IOBHUM YYHOM ferno-kepoBaHummn Ca?*-kaHanamu. [lokasaHo, Lo no3akaiTMHHWY Karnbyivi cripysie nponige-
pauii SC, a omxe, Moxe 6patu y4acTb B TpaHcnnaHTaliviHivi Teparii.

Knro4oBi cnoBa: cros6ypoBi KniTuHu; enireHeTnyHi Moguabikawii; KIiTuHHUG LIMKIT; MeTabori3M; iOHM KasibLiito;
IHCYIIH-MPOAYKYIOYI KITITUHMN

EnireHeTUKO CTOBOYPOBUX KAITUH
HudepeHitiaiiisi eMOpioHaTLHUX CTOBOYPOBUX KJITUH
(embryonic stem cells — ESC) nmorpe0ye Hu3Ku repedyaoB
XpOMAaTHHY JUISl BCTAHOBJIEHHSI KJIITMHHOI iIeHTUYHOC-
Ti. CuTyallisl 3HaYHO YCKJIATHIOETHCS, KOJIU iHIYKYETHCS
nudepeHilialisg Bil COMaTUYHOI KJIITUHU JI0 TLTIOPUTIO-
TeHTHUX cToBOypoBuX KJiTHH (SC) i mani mo GaxaHoro
TUMY KJIITUH 1LJISIXOM MaHIiMyOBaHHS MEBHUMU T€HaMU
[1, 2]. MocTrpancnasuiitHi Moaudikaliii ricTOHIB 3a3BU-
Yyail peryiaoTh IMHAMIKY reTepoxpoMaTuHy. I'ictoHu 3a-

3HAIOTh Pi3HMX Moaudikaliil, TaKnX SIK alleTUJIIOBaHHS,
MEeTWIIOBaHHS, (ochOpWIIOBaHHS Ta YOIKBITMHYBaHHS,
i TaKUM YMHOM CIIPUSIOTH PEryjsiii CTaHy XpOMAaTUHY
Ta TpaHCKPUILiiHii aktuBHOCTI [3]. XiMiyHO cTabiIb-
HUI MmaTepH METWJIbOBAHUX TiCTOHIB CHpUsE KIITHMHHIN
ImaM’sITi OO 30BHILIHIX CTUMYJIB, IMiATPUMYIOUM PiBHI
TPAHCKPUIILil agaNTUBHUX TE€HIB HaBiTh ITiCJIST YCYHEHHS
CUTHaIB mOBKiULISA. HaliBaXIuBIIIMMU perpecuBHUMU
MoaudikalissMyu TPaHCKPUIILT € METWJIIOBAaHHSI TiCTOHY
3 3a 3anumikamu JdizuHy 9 Ta 27 (H3K9me ta H3K27me)
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[4]. ¥V ccaBuiB eyxpoMaTu4Ha riCTOH-JIi3uHOBa N-METUII-
tpaHcdepasa 2 (EHMT2/G9a, Euchromatic histone-lysine
N-methyltransferase 2 (EHMT2), takox Binoma sik G9a)
ta G9a-3B’13aHa meTunTpanchepasa (GLP/Eu-HMTasel,
Euchromatic histone-lysine N-methyltransferase 1, Takox
Binoma, gk G9a-like protein (GLP)) nepeBaxkHO peryJio-
10T MOHO- Ta auMmeTumoBaHHsS H3K9 i maioTh BaxiuBe
3HaueHHs a1 emopioreHesy [5]. SETDBI (SET domain
bifurcated histonelysine methyltransferase), izuHMe-
tuntpancdepaza 1A (KMTI1A/SUV39HI1 (suppressor of
variegation 3—9 homolog 1)) Ta nisunmeTuaTpaHchepasa
1B (KMTI1B/SUV39H2) katanizyioTb TpUMETUIIOBAHHS
H3K9 (H3K9me3), H3K9me2/3 i po3mizHalOThCsl rere-
poxpoMatuHoBuM OinkoM 1 (HP1), sgkuit 3aBmssku aBTO-
oJliroMepu3allii Ta B3a€EMOJil 3 IHIIMMU PENPEeCUBHUMU
MonudikaliisiMu 3a0e31euye KOMITaKTU3allil0, PO3IINPEeH-
HS Ta ycHaaKyBaHHS TeTepoxpomaTuHy [6]. PempecuBHa
miaatdopma, yrBopeHa H3K9me2/3-ricronom i HP1 me-
TuiTpaHcdepazamu, crpusie MetumoBanHo JHK i min-
TPUMAHHIO HU3bKOTO PiBHSI alETWJIIOBAHHS TiCTOHIB [7].
Hinssnku H3K9me3-mMapkoBaHOTO reTepoXpoMaTuHy MO-
KYTb MaTu (pi3UYHO KOHAEHCOBAHY CTPYKTYPY, SIKa CIIYTYE
IIJI1 TIPUTHIYeHHS TeHiB, KOMYI0UnX OUIOK y (haKyabTaTuB-
HOMY reTepoxpomaTuHi [4]. 30KkpeMa, KOHKPETHiI TeHU 1 -
depeHIiiloBaHUX KJIITUH, OTPUMaHi 3 EHTOAEPMHU, MoKa3a-
ym BTpaty H3K9me3 y niHeaxi mevyiHKM Ta MmiaqnuryHKOBO1
3aio3u [7]. PRC2 (polycomb repressive complex 2) nernoHye
MeTuabHi rpynu Ha H3K27, ki MoXyTh 610KyBaTH iHilli-
foBaHHS TpaHcKpuriii. [Tokazano, mo PRC2 € BaxxiauBum
JUTs (PyHKLIOHAJIBHOI peryisLii B-KITTUH y TiANUTyHKOBI
3aJ103i Ta 114 ix aenudepenuianii. MoxinBo, MeTaboiuHi
3MiHH, 110 iHAYKYIOTh NOSIBY IyKpoBoro miadery (LIJ1) 2-ro
TUITY, BIUTMBAIOTh Ha PEryJisiiiio, 110 3aiiicHIoeTbcst PRC2
B CTPYKTYpi XpoMaTuHy [8].

Edext H3K9- ta H3K27-HMT komrieHCyeTbCsl poim-
HOIO eMeTua3, 1o MicTaTh AoMeH Jumonji (JMJC), mpu
neoMy ponuHa JMJD2/KDM4 (histone lysine demethy-
lase subfamily 4) neMOHCTpPY€E aKTUBHICTb I10JI0 3aJIUILIKiB
H3K9me2/me3 (a Takox meTuiaboBaHoro H3K36), a Ginku
JMJD1/KD mnposiBasitoTh akTuBHicTh o0 H3K9me2/1
[9, 10]. Binku KDM6A/UTX (Lysine-specific demethylase
6A, Takox Bigoma sik Ubiquitously transcribed tetratrico-
peptide repeat, X chromosome) Ta DM6B/JMJD3 MoxyThb
(YHKIIIOHYBaTA 4Yepe3 CBill KaTadiTUYHUN OOMEH SIK [e-
MeTWJIa3u TicToHIB 3a 3anminkamu H3K27. Obunsa 6inku
MPOJEMOHCTPYBaJIX BaXJIMBY POJIb Y KIITUHHIN AudepeH-
miamii [11, 12].

Moaudikaliii XpoMaTUHY MOXYTb Billirpatv BaskKJIUBY
pOJIb y TIOBHOMY A03piBaHHI KJIITUH OCTPIBLIiB MidLLIyH-
KOBOI 3aJI03M i, BIAITOBIZHO 10 (PYHKIIiOHAJBHOI B3aEMO-
Iii, BCTAHOBUTU CXEMY CeKpellii, siIKa CTUMYJIOE pery-
JISILiI0 ceKpellil iHCyJiHy y 310poBux ocio. MikpoPHK,
KJ1ac eHgoreHHUX Maux Hekoayouux PHK B eykapioTis,
€ BaXJIMBUMM PETYJISITOpaMU eKCIIpecii TeHiB Ha piBHi
nocTTpaHcKpunuiiHux MexaHiamiB. MikpoPHK peryio-
IOTh CeKpellilo iHCYJIiHY, pO3BUTOK IiAILIYHKOBOI 3aJI03U
Ta nudepeHiitoBaHHs B-KIiTUH. OnHak GYHKIS Mi-
kpoPHK y dopmyBaHHi iHCYTiH-TIpOAYKYIOUMX KIITUH 3
nopociux SC BUBUeHa HemocTaTHbO [13]. MeTusitoBaHHS
JHK Bigirpae BupimaibHy posib y pO3BUTKY -KITITUH Ta

peryJisilii reHiB. ¥ IeKiabKoX poOoTax BHUCBITIEHO BaXX-
JIMBY POJIb KJIIOYOBUX EMIr€HeTUYHUX MOoanbiKaTopis,
takux K JJHK-meTuntpancdepasza 1 (DNMT1), nig yac
PO3BUTKY TMiANITYHKOBOI 3aJI03M, a TAKOX TMOKa3aHoO, SIK
MOPYLIEHHS 1X PEeryJisiiii MOXe MPU3BECTU IO MPOTPeCy-
BanHs L. Hanpuknazn, mumti 3 DNMT3A-KO B-kritu-
HaMM JIEMOHCTPYIOTb abepaHTHY €KCIpPeCilo OCHOBHUX
MeTa0OoiYHUX F'eHiB, HEOOXiMIHUX JJI1 PO3BUTKY, TAKUX SIK
rekcokiHaza 1 (HK1) ta nakratnerinporenaza A (LDHA),
110 MPU3BOAUTHL A0 AePEKTY CTUMYJIbOBAHOI INTIOKO3010
cexkpellil iHCyJiHy B MocCTHaTajbHiil dasi. CtaH MeTH-
moBaHHs JIHK mpoMoTopiB reHiB, 110 peryato0Th clie-
Hudikalilo DigIUTyHKOBOI 3aJ1031, TaKuX K IN.S, Takox
BasKJIMBUH ITST PETYMIOBaHHS Macu Ta MYHKINHN B-KITiTHH
Mig yac cTapiHHs. [HakTuBalis cnerudivyHoi g B-kii-
taH JJHK metuntpanchepasy DNMTI npusBoauTs 10
BTpaTu Macu B-KJIiTHH Ta CyMyTHbO1 TpaHcAupepeHialii
B o-KyiTuHM [11].

B3aeMomnepeTBOpeHHS MiX TiCHO IOB’SI3aHMMH eMO-
piOHAJIPHUMM CTaHAMU AOIIOMOIJIM 3PO3YyMIiTH MeXaHi3MU
eIireHeTUYHOTO KOHTPOJII0 eMOpioreHesy. [HIIMM, OibIn
panvKaIbHUM TEPETBOPEHHSM KJITUH € Mepernporpamy-
BaHHST COMaTUYHUX KJIITUH Ha iHIYKOBaHi TTIOPUITOTEHT-
Hi cToBOypoBi kiitunu (iPSC) abo 3a gornomororo nepe-
HeceHHs snmep comaTmuHux KiituH (SCNT — Somatic
cell nuclear transfer) [14]. O6uaBa MeTOaM TIeperporpa-
MYBaHHSI 3a1y4aloTh IJ1I00aJbHY peKOHGirypailiito naTepHa
eKcIpecii TeHiB, BUKJIMKAHY eMireHeTUYHUM PEeMOIECITIO-
BaHHsM [15], 1 i MeTOAM BUSIBUIU MOTYKHi €IireHeTUIHi
Oap’epu, SKi CTPUMYIOTh KOHBEpCilo0 KIIITUH. XpOMaTUH
IHTEHCHMBHO PEOPraHi3yeThCs ITiJT Yac repernporpaMmyBaHHS
[16], ockiabKy B3aEMOIiT €eHXaHCEP — MPOMOTOP i aKTUBHI
Ta PerpecuBHi MOCIiZOBHOCTI BCTAHOBJIOIOTh HOBi KOH-
TaKTH Ta 3MiHIOIOTb MOPSITOK TPAHCKPUIILIITHOT MporpamMu
[17, 18]. I1ix gac mepemrporpaMyBaHHSI COMAaTUIHUX KIITUH
eKTOMiuHi TpaHcreHu runopunoreHTHocTi OCT4, SOX2,
KLF4 i c-Myc noBTOpHO 3’€IHYIOTb TapreTHi eHXaHCepu
3 TPOMOTOpaMHU sl 3MiHU cxeMu TpaHcKpumiii [19]. Ta
OibII BaXKJIMBO, 1110 ITiJT Yac LIbOTO MPOoLIeCY peopraHizallist
XpPOMAaTHHY BimOyBa€ThCs 40 a00 He3aJeXKHO Bil 3MiH eKC-
npecii TeHiB. 3MiHU TOCTYITHOCTI XpOMaTHUHY 4acTo Tepe-
IYIOTh 3MiHaM €KCIIpecii TeHiB, 34e0iIbIIOro Ha AeKiabKa
nHiB [20, 21].

3arajJomM coMaTMYHi KJIiTUHU 3a3BUYail MalOTh BUILIMI
piBeHb PETIPECUBHMX O3HAK, KiUIbKIiCTh IKUX 3MEHIIYETh-
csl Mim yac mepernporpaMmyBaHHS J0 TIIOPUITOTEHTHOCTI.
Biramin C moxkpalilye mepernporpamyBaHHS COMaTUYHUX
KJITUH 0 TUTFOPUTIOTEHTHOCTI IISIXOM MOJYJISLT OiKiB,
ski MicTatb gfomenu TET i JMJ [22], 110 npu3BoauTh 10
nemetwmioBanHst JJHK i H3K36me2/3. IHmi penpecuB-
Hi emireHeTW4YHi O3HaKu Oyau imeHTUdiKoBaHi SIK OC-
HOBHi Oap’epm s IeperporpaMmyBaHHs [23], 30KpeMa
penpecuBHa Moaudikarisi ricroniB H3K9me3, sika me-
pPepo3MOniIIeThCs Mig 4Yac mepernporpamyBaHHs iPSC.
MetuntpaHcdepasu € HU3XigHUMHU MilreHsimMu BMP i e
netepMiHaHTol0 Ais reHepatii iPSC, perynioioun cTaHu
METUJTIOBAHHS B IIEHTPAJTbHMX JIOKYCaX TUTIOPUTIOTEHTHO-
cti [24]. Brpara H3K9 meruntpanchepasu — SETDBI
(SET domain bifurcated histone lysine methyltransferase 1)
aoo ii kocdakropa TRIM28 (Tripartite motif-containing 28)
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MOpU3BOAUTL OO0 IOCWIEHHS IleperporpamyBaHHs [25],
Xoua B KiHIIEBOMY MiICYMKY 1€ MOXe OyTH HIKiIJTUBUM,
OCKIJIbKM BUKJIMKA€E CIOHTAHHY OuMdepeHllialilo oTpu-
manux iPSC [26]. Inwmi depMeHTH, 1m0 MOAUMIKYIOTh
H3K9me3, TakoX MOpyIIyIOTh MEPETBOPEHHSI COMATHUY-
Hux kiituH B iPSC, Bkmouaroun SUV39H1/2 i EHMT2
(GYa), a rakox H3K79me3 meruntpanchepasy DOTIL
(Disruptor of telomeric silencing 1-like). OgHak peryJsi-
Lis pelIpeCUBHUX TiCTOHIB € OUIBII TOHKOIO, HiXK IIPOCTO
perpecuBHi MeXaHi3MU, 110 MEePelIKOXKAIOTh Mepenpo-
rpamyBaHHIo. IlepemporpamyBaHHs € Oaratoda3Hol0
Mporpamolo, i OJIHi€0 3 Halnepiux a3 € MUPOKOMACIII-
TaOHe TPUTHIYEHHS MpOrpaMy eKCIpecii COMaTMYHMX
reHiB [20, 21, 27]. EnireHeTU4Hi peryJsiTopu IIiJ yac me-
pernporpamyBaHHsI MalOThb KOHTEKCTHO-cIelMbidyHi Ta
yacocrenudiuni epektr. Hampuxiian, HoknayH Koperpe-
copiB Ncorl/Ncor2 (nuclear receptor co-repressor 1/2,
TakoX Bimomuii sk thyroid-hormone- and retinoic-acid-
receptor-associated co-repressor 1 (TRAC-1)) nepemxkon-
JKa€ paHHIM CTaJisIM MepenporpamMyBaHHs yepe3 3HUXKEeHY
CYIIpEeCilo COMaTUYHUX TeHiB, ajie CIIPUSIE Mi3HIM CTamisiM
yepe3 3HWXKEHHS pernpecii reHiB, MoBsI3aHUX 3 TUTIOPUIIO-
TeHTHicTIO [28]. [lomiOHY KapTUHY CIIoCTepiraau JJis ric-
ToHOBOI nemetunazun H3K27 — KDM6B (JMJD3) [29] i
H3K27me3 metuntpancdepasu EZH?2 (enhancer of zeste
homolog 2) [30]. IH1Ii emireHeTUYHI PeTyISITOPA MOXYTh
OyTH CIPUSATIUBUMU B 000X hazax, xoya if BAKOPUCTOBY-
IOTh Pi3Hi MeXaHi3MU TSI JOCSITHEeHHS 11boro edekry. Ha-
npukian, yoiksitnHaza RYBP (RING1 and YY1-binding
protein) H2AK119 (histone H2A on lysine 119) B3aeMogie
3 koMmIiekcoM PRC1 mist mpurHigeHHS cCOMaTUYHOI IIPO-
rpaMu 4yepe3 rictoH-gemetuiazy KDM?2B, ane koomnepy-
etbesd 3 OCT4, akTuUBYIOUM IUIIOPUIIOTEHTHY IIpOrpamy
[31]. EmireHeTnuHi peryisitropu MOXYTb OyTH YMMOCH Ha
KIITAIT IBOCTOPOHHLOTO Meua i TepenporpaMyBaHHs
COMaTUYHUX KJIiTuH [31, 32].

OTxe, emireHeTUYHA PEryJisilis € OIHIEI0 3 KIYOBUX
MOl y meperporpaMyBaHHi Ta nudepeHiliaiii crToBOypo-
BUX KJIITUH.

OCO6AUBOCTI KAITUHHOTO LIMKAY
CTOBOYPOBUX KAITUH

ITnropunorentHi SC (PSC) xapakTepu3yloThCsl BUCO-
KOI0 IIBUAKICTIO TIpostidepalrii, 3MaTHICTIO 10 CAaMOBIITHOB-
JIEHHS Ta MoTeHIliajgoM audepeHiiialii y Bci Tpy 3apoJaKo-
Bux JMcTKU. Ll mBuaka mposmidepallis 3yMoBieHa CUIIbHO
MOoaM(iKOBaHUM KJIITUHHUM IIUKJIOM, SIKUI JO3BOJISIE KJTi-
TUHAM IIBUAKO mnepexoauTu Bin cuHtedy JHK mo mominy
KJTITUHU 32 paXyHOK CKOPOYEHHST Yacy MPOMiXKHMX (gap —
Gl i G2) da3 (puc. 1). Hanpuknan, y paHHIX KJTiTMHaX
eMOpioHa Xenopus KIITMHHUI LUK TpuBa€e Bchoro 30 xB.
ComaTuyHi KJIITUHU 3a3BUYail MalOTh TPUBATICTh KIIITUH-
HOTo LUKy OJM3bKO 24 roAuH, MpHY 1IbOMY 3HAYHUI Yac
npoBoasATh y (azi G1, sika TpuBae 61u3bko 11 roguH. On-
Hak ESC, orpumani 3 ICM emM0pioHa Jt0oAWHU, 1110 PO3BU-
BA€ETHCSI, MAIOTh KIIITUHHUI LIMKJI TPUOJIM3HO 16 TOnMH i3
Jmine TpuroguHHolo dasoro G1 [33, 34].

PSC maroth ckopoueHy ¢aszy G1 i KOpoTKYy TpUBaIiCTh
KJIITUHHOTO LIMKJTY. 3MaTHICTh IO CAMOBITHOBJIEHHS PeTy-
moeTbed uukaiHamu D i nukaiHoMm E, a Takox ix Katani-

trnyHuMy maptHepamMu CDK2, CDK4 i CDK6. PSC Ginbin
YyTJIUBI 10 CUTHAJiIB mudepeHuitoBanHsa y ¢a3i G1 yHa-
CJIiIOK MEePMICUBHOCTI cepeloBUIIa XPOMATHHY, TOJI SIK Y
¢azax S, G2 Ta M BoHU HECTIPUIHSTIMBI A0 LIUX CUTHAJIIB.
SIK TiTbKY KJIITUHU IUDEPEeHIIIIOITHCS B HAMIPSIMKY eMO-
piOHAJTBHUX 3aPOIKOBUX JUCTKIB i BUXOIATH 3 TTIOPUIIO-
TEHTHOTO CTaHY, TPUBAIICTB iX ¢a3u G1 i KITUHHOIO 11~
kiy 30inbiryerbest. CrioHTaHHIM audepeHIialii MOXyTh
CIIPUATH iHTIOITOPM KIIITUHHOTO LIMKIIY, Taki gk pl5, pl6
abo p21. 3 iHoro 60Ky, ePeKTUBHICTb TIEperTporpaMmyBaH-
HSI MOXHA MiABUIIUTU 3a PaxyHOK HaJMipHOI eKCIipecii
uukininy B1/CDKI1, nukrniny D/CDK4/6 i mukniny E/A/
CDK?2 abo 3MeHIINUTH Yepe3 HaIMipHY eKCIpecito iHTi0i-
TOPIB KJIITUHHOTO LMKy — pl5, pl16 i p21 (3a Jirawatnotai
et al., 2020).

Panni nociimkeHHs1 3 BuxkopuctaHHsaM mMESC Bu-
3HAYMJIM, IO 6araTto KIOYOBHUX PETYJISITOPIiB KIITUHHOTO
LIMKJTY, 11O PEryJIol0Th LUK COMAaTUYHUX KJTHUH, OyJIud
3MiHeHi a0o BiacyTHi B mESC. Anani3 nboro Moaudgikona-
Horo nukiay SC OyB CKIagHUM 4Yepe3 MIITHUI 3B 130K MiX
LIBUIKOIO IMpoJlichepalli€lo Ta IUIIOPUIIOTEHTHICTIO, OCKiIb-
KU TIOPYIIeHHS KIITUHHOTO IUKJTY a00 (haKTOpiB TUIIOpU-
IMOTEHTHOCTI MPU3BOAATH 10 AudepeHuianii [33, 35].

KUiTHHHWN WK XapaKTepu3YyEThCS CKIIaIHOIO B3a-
€MOJIiEI0 1MKIiHIB, nMKIiH3anexHux KiHaz (Cdk), iHri-
oiTopiB nukiiH3anexHoi kiHa3u (Cdkn), OiIKiB-KUIlIEHb
(pocket) ponrHM pEeTMHOOIACTOMM Ta OaraThbOX JOMATKO-
BuX (pakropiB. Ll ckiiagHa Mepeka 3abe3redyye opraHizo-
BaHY CHCTEMY, 3a JIOTTOMOTOIO SKO1 KIIITUHA MOXe POCTH Ta
JTUTHCS Ha IBi JOYipHi KIiTUHM [36]. 3anekHo Bif TUITY
KITUHA Yac, HEeOoOXimHMII mpoidepylounM KIiTUHAM
IIJIS TIOMTY, 3a3HA€ 3MiH, i B OCHOBHOMY 1I€ 3IiliICHIOETHCS
3aBISIKY MOAYJISLIT peryasiTOpiB KIiTUMHHOro uukiy. Haii-
BRKJTUBIIIIMM MEXaHi3MOM KOHTPOJIO KJIITUHHOTO LUK,
sakuii BincyTHiii y mESC, € no6pe oxapakTepr3oBaHa TOY-
Ka pecTpuKilii, mpucytHs B KiHui dazu G1 [37]. Lsa koH-
TPOJIbHA TOYKA CITYXKUTB JIJIsI TIEPEBiPKU TOTO, 1110 BHYTPIlII-
HBOKJIiITUHHE i TTO3aKIiTUHHE CEPEIOBUILIE € CIIPUSITIMBUM
JUTSL TIPOTPECYBaHHS KIITMHHOTO LMKIY i, 3peIITolo, IS
BIDKMBAHHSI OTPUMAHOTO KJITMHHOTO MOTOMCTBA. SAKIIO
OyIb-sIKe cepenoBUIle HECTIPUATINBE, KIIITUHU He OYIyTh
MPOAOBXYBaTH S-chazy, 3yNMUHSIOYN PeTuTiKallito Ta MmoIii
JHK.

KaHOHIYHMIT UK COMAaTUYHMUX KIIITUH CKJIAQZA€Th-
cs 3i cranii cunresy JJHK (S-caza) i crazii kiriTuHHOTO
nominy (M-daza), 1o mepeMekOBYIOTbCS ABOMAa IIPO-
MixHumu ¢azamu — G1 (Mix ¢dazoro M i ¢pazorw S) i
G2 (mix ¢azoro S i ¢pazoo M) (puc. 1) [37]. KnituHHuit
LUK Y TIePILY YePTy PEeTYTIOETHCS €0 KOMITJIEKCIB 1M~
kJiH/Cdk, 1110 BUSBISIIOTh OCUMJISALIAHY aKTUBHICTb, SIKa
KOHTPOJIIOE BaXKJIUBi PETYIATOPU KIITUHHOTO IIUKITY, 110
CNIPUSIOTH Tiepexoay Bin onHiel pasu po iHmoi. Lukmin D
pasoM 3i cBoimu naptHepamu Cdk — Cdk4/6 nposiBisie
BUCOKY aKTUBHIicTh y da3i G1, toai sk nuukiid E 3 Cdk2
aKTUBHMI 1ia yac mi3Hboi pa3u G1 ta pa3u S. LlukiiH A 3
Cdk2 nepeBaxHo akTuBHui y Bhaszi S i G2, Toai IK UMKITiH
B 3 Cdkl1 peryntoe dazu G2 i M. YnopsiakoBaHa IosiBa
Ta 3HUKHEHHS LIMX PeTyJISITOPHUX OLIKiB HEOOXimHi IJIst
toro, o6 cuHre3 JIHK mepenyBaB mominy KiiTuHU st
KOHTPOJIIO TOYHOTO pO3Mipy i HijicHOCTI reHoma. Takum
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YMHOM, OCLMJISIIiliHA aKTUBHICTb CIIOPiAHEHUX, ajle pi3-
HUX KoMIuteKciB uukiiH/Cdk Kepye KIITUHHUM IIUKJIOM,
CMPSIMOBYIOUM HOTO B OJTHOMY HAIpsIMKY 3a JOTMOMOTOI0
MeXaHi3My, 110 BKITI0YA€ aKTUBAIIi0 Ta IeCTPYKIIil0 OKpe-
MUX MillIeHE#, sIKi peryIol0Th XapaKTepHi aCIIeKTH KOX-
HOI (pa3u KJIITUMHHOTO LUKy [37].

HaBnaku, kiaitTuHn emOpioHanbHUX SC MUl 1eMOH-
CTPYIOTh KIITMHHUI LUK, y sikomy da3a G1 cHIIbHO CKO-
poYeHa, 1110 TO3BOJISIE KIITHHI ITBUIKO MEPEXOIUTH BiJl TTO-
niny kinituau (dpaza M) no cunresy JIHK (daza S) (puc. 1).
Kpim Toro, TumoBa ocLuIALIHA aKTUBHICTh KOMILJIEKCIB
mukiiH/Cdk, sika criocrepiraerbcsi B LIMKJI COMaTUYHMUX
KJIITUH, BiACYTHs, Xoua KJIiTUHU MES Bce 11e npoxonasiaThb
muki [38]. [Tim yac ckopoueHoi daszu G1, 1o criocrepira-
erbest B MESC, nmkiin D1 i D3 ekcripecyeTbcst Ha HU3b-
KuX piBHX, pu boMmy Cdk6 € rnepeBakHUM MapTHEPOM.
Hasnaku, aktuBHicTs nukiiny E/Cdk2 i nmukniny A/Cdk2
€ HACTJIbKU BUCOKOIO TPOTATOM YCHOI'O KJIITUHHOIO M-
ki1y ESC, 1110 BoHa BBaXKa€eTbcsl HE3aEXKHOIO Bijl KIIITUH-
HOTO LUKJTY. €ETMHUM BUHSITKOM € MiTOTUYHUI ITUKIIiH B,
ioro akTuBHICTB pa3oM 3 Cdkl mocsrae miKy mig yac dasu
G2/M i € HU3BKOIO MPOTATOM iHIIMX (ha3 KIITUHHOTO LM~
xry mESC [39].

KimtouoBum perymstopom ¢dasu Gl € OiToK peTH-
HoOiactomu (RB) [34], skuii KOHTpPOJIIOE TOYKY 3Bip-
KM (Y4EeK-TIOMHT), TUM CaMUM 3amo0iraroum BXOIKEHHIO
y da3zy S. lleit KOHTPOJb 3MIMCHIOETHCS LIISIXOM 3MiHU
crarycy ¢ochopunoBantsa RB. Konu kiiTiHa BXOAUTH B
G1, RB 3Haxonutbest B akTuBHOMY (HebochopriiboBaHO-
MY) CTaHi i 0JI0Ky€e TPaHCKPMIILIiIO KJIIOUOBUX T'€HiB (ha3u
G1/S, ranpMyoun TIPOXOKEHHS Yepe3 TOYKY KOHTPOJIIO.
®ochopunoBanHs RB y dazi G1 3HuXye iioro iHrioyrouy
AKTUBHICTb, JO3BOJISIIOUN KJIITUHAM MOA0JIATA YEK-TTOMHT i
yBiliTH y a3y S. RB 3B’s13yeThcst 3 TpaHCKpUTTLIITHUM (haK-
TopoM E2F, KOHTpO/I0I04M €KCMpPecilo peryasiTopiB Kili-
TUHHOTO LMKy a3z G1/S, Takux gk nukiiH E, mukmnin A
i Cdk2. CimeiictBo (pakropiB E2F, sike ckinamaeTbcst 3 BOCh-
MU YJIEHIB, TOAJIEHO Ha ABi MigKaTeropii — aKTUBaTOpU
Ta peripecopu. Ha panHiit ¢pasi G1 aktuBHuit RB (Hedoc-
¢dopusiboBaHuli) yTBoploe KoMIuieke 3 E2F-penpecopom i
3B’SI3YETHCS 3 TPOMOTOPAMU TAPTETHUX TEHiB, 3ay4yaroun
ricToHIealleTUIa3u JUIsl PUTHIYEHHS 1X TpaHcKpuIiiii. RB
TaKOX Oe3MmocepenHbo MPUTHIUYE aKTUBHICTL E2F-akTun-
BaTopa IUISIXOM 3B’SI3yBaHHS Ta 3aro0iraHHsS YTBOPEHHIO
aKTUBHOI'O KOMILIEKCY [35].

BaxunnBo BinzHauuTH, 1o (GakTopu TUTIOPUTIOTEHT-
HocTi OCT-3/4 iHTerpyoTh CTOBOYPOBICTb 3 KJIITUHHUM
LUKJIOM, TiputBualnytoun octanHiit. OCT-3/4 Binirpa-
I0Th BaXJIUBY POJIb y MIATPUMIL Pi3HUX Pa3 KIITUHHOTO
nukiay B ESC — y xoomnepauii 3 SOX-2 peryiioioTh ak-
tuBHicTh UKIiH D/Cdk yepe3 mikpoPHK-302, 3a6e3-
neuytoun ckopouyeHHs (a3 G1. OCT-3/4 npurHiuyoTh
aKTUBHICTh OCHOBHOTrO iHTiOiTOpa 1ukay p21 Gesnoce-
pelHbO, BILUIMBAIOYM Ha MOro eKcrpecilo, i ornocepei-
KOBaHO, iHTIOyIOYM akTuUBaTOp ekcmpecii p21 — p53.
OCT-3/4 nosutuBHO peryitoe ekcnpecito E2F3a, skuii
nocuioe ekcrnpecito nukiainy A ta Cdkl. OCT-3/4 Ta-
KOX MO3UTHUBHO PETYJIIOI0Th HUKIIH F, skuit cipusie mi-
rpauii HukJIiHy B y 5apo KIiTUHM, TUM CaMUM CTUMYJIIO-
oun G2/M nepexin [35].

Cell cycle inhibitors
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PucyHok 1. Ponb perynsitopis KniTUHHOro Lukny
Yy BU3Ha4Y€HHI [OJi NIIOPUNOTEHTHUX CTOBOYPOBUX
KNiTUH

KAITUHHUI UUKA | AndepeHuiauis
NAIOPUNOTEHTHUX CTOBOYPOBUX KAITUH

Y mESC RB nepebyBae y mnocriiiHo rinepdocdopu-
JIbOBaHill (HeakTUBHii) ¢opMi yepe3 BUCOKY aKTMBHICTb
komruiekciB uukiiH/Cdk, siki dochopunoots RB, y no-
€HAHHI 3i 3HWXXEHHsIM piBHS hocdaTtas, Takux SIK Mpo-
teindocdartaza PP-1 [36]. Ockinbku RB HeakTUBHUIA, He
BinmOyBaeThcs pernpecii akruBaTtopa E2F, a penipecopu E2F
He YTBOPIOIOTh CynpecuBHOro komiuiekcy 3 RB. Lle npu-
3BOIUTH 10 BUcoKoro piBHs ekcripecii Cyclin E/Cyclin A
i Cdk2, mio, y cBolo yepry, A0AaTKOBO MPUTHiYy€e aKTHUB-
Hicte RB. BrpaTta penpecusHoi aktuBHOCTI RB mpusso-
IIUTh 10 iHAKTUBAllil KOHTpOJbHOI Touku G1/S, 1o no3-
BoJisge KiitnHaM mES mBunko Bctynatu B S-¢asy maiixke
Bimpasy micis noainy kKiaituHu. Y hPSC akrtusnicts CDK
€ LMKIIiYHOo, i iHribiTopu CDK ekcripecytoTbesi, xoua it
Ha HIDKYMX PIiBHSAX, HIK y COMAaTUYHMX KiIiTmHax. Yepes
11e RB He pochopuaoeTbest KOHCTUTYTUBHO, 1110 TTPU3BO-
IUTH 10 (DYHKIIIOHYBaHHS TOUKM pecTpuKirii [33].

Inmmit piBeHb perynsiii aktuBHocTi 1MKIiH/Cdk
3IIMCHIOETBCS 4Yepe3 MAil0 iHTiOITOpIiB LMKJIiH3aJeXXKHUX
kiHa3 (Cdkn). Icaye mBa ocHoBHMX Kiacu Cdkn, pomm-
Ha CIP/KIP, sika cknagaetnest 3 p21 (CIP1), p27 (KIP1) i
p57 (KIP2), Ta INK4/Arf (inri6itopu CDK4), sika ckia-
naetbes 3 pl6 (INK4A), pl5 (INK4B), pl18 (INK4C) i
p19 (INK4D/Arf). Ponuna CIP/KIP mae 6inbiin mupoky
iHTiOyI04y aKTUBHICTb i MOXe 3B’SI3yBaTUCS SIK 3 IIUKJTiHA-
M, TaK i 3 CDK. BoHu MOXYTh perytoBaTh aKTUBHICTh
mukiainy D, nukniny E ta nmkiainy A. 3 iHmoro 0Ooky,
ponuna INK4 crneuudiyHo iHrioye akrusHictb CDK4
i CDK6, nepemkomkaoyu ix 3B’13yBaHHIO 3 LUKIIHOM
D. Baxnuso, mo kit mES He ekcripecyroTh KOTHO-
ro Cdkn, mo cropusie BUCOKiii akTUBHOCTI HukiaiH/Cdk
[33]. CmpaBni, kommieke mukiaiH D3/CDK6 B mESC
€ 3aXWIIeHUM Bif mii pl6, xoya MexaHi3M JOCi 4iTKO He
3po3yminuii. KomOiHOBaHU e(eKT BUCOKOI aKTUBHOCTI
komriekciB uukiiHiB E/A 3 CDK2, HeaktuBHoro RB i
BincytHocti Cdkn BCTAHOBJIIOE IIBUAKUIN KIITUHHUI
muki, Tunosuii st mESC [35].

3i craprom mudepenniroBanasgs mESC koMmuiekcu -
ki1iH/Cdk MOYMHAIOTh MPOSIBISTA OCUMISILIAHY MOBEIiH-
KY, BMUKa€eThCcsl KOHTpoJibHa Touka RB i exkcripeciss Cdkn
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4]

(puc. 1). Lli 3MiHM B CYKYITHOCTi 3a0€3I1€4yI0Th ITIOCTYIIOBE
30inbiIeHHsT TpuBajocTi G1 i BChbOTO KJIITMHHOTO IIUKITY.
TMopsinok, y IKOMy pPeryJasTopu KJIiTUHHOTO UKy MOYU-
HAIOTh MPOSIBJISITH 3MiHEHY €KCITpecito ITif Yac [bOTro Mpo-
mecy, noci He 3’sscoBanuid. J1uist 30inbmenHs TpuBaiocTi Gl
HeoOximHa aktuBallist abo Cdkn, abo RB, ockinbku oonnsa
i TaJbMIiBHI PEryJISITOPY MOCIA0IOI0Th aKTUBHICTh 1Y~
kiaiH/Cdk [35, 40, 41]. KopoTka TpuBaJiCTh KJIITUHHOTO
LUK TUTIOpUTIOTEHTHUX SC TIOSICHIOETBCS Pi3KO CKOPO-
yeHoto (azoro G1. HakonuueHi qaHi BKa3yoTh Ha Te, 1110
TpuBanictb G1 Mae BupillajabHe 3HAYEHHS IS pillleH-
HS KJIITMHU MIPO CaMOBIiIHOBJIEHHS abo audepeHIiallio
[33, 42]. Hanpukian, nogoBxeHHs ¢a3u G1 y HepBOBUX
CTOBOYPOBUX KIIITMHAX HeoOXimHe 111 iX audepeHIianii B
HelipoHu [43]. Y LJIYHOUYKOBIii 30Hi KOPY MUIIICH, 1110 PO3-
BUBA€ETHCS, TPUBAJIICTh KITITUHHOTO IIUKJITY 301JIBIITYETHCS 3
8 mo 18 roguH. Take pi3Ke 30iUTbIICHHS JOBXWHM KJTiTHH-
HOTO LIUKJTY € Pe3yJbTaTOM IIBUAKOTO PO3IIUPEHHS ha3u
G1, saxa monoBxyeTbes 3 3 10 13 ronuH [44]. JocaimkeHHs
MOKa3yIoTh, 110 PillIEHHS 11010 AU ePeHIIiIOBaHHS KIITUH
iHiioeTscs y ¢asi G1. Joma SC 3anexana Bim Toro, KoJim
OyB OTpMMaHUii curHai qudepeHIiialii TpoTSIroM KIiTHH-
Horo 1ukiy, a PSC HallOiIbII CIPUMHSITIMBI 10 CUTHAJIIB
nudepeHititoBanHs min yac G1 [43].

Axio curHan misg audepeHIiiiloBaHHS OTpMMaHO Ha
nouatky G1, KimitTnHa TUQEpPeHIIIIOETHCS B HAIIPSIMKY Me-
30€HTOAepPMaJIbHOI JTiHi1. OIHAK SKIITO CUTHAI HaIXOIUTh B
kinui G1, kinituHa nudepeHIIioeTbes B 0iK eKToaepMalib-
Hoi niHii [40, 45]. [HIIe mocaiIKeHHS TPOIeMOHCTPYBAJIO,
o mPSC i mumaui NSC 3 nomosxkeHoto ¢azow G1 oynun
OLTBII CXWJIBHI IO aCUMETPUIHOTO MOIITy B yMOBax Aude-
PEeHIiOBaHHS, TOMI SIK KJIITUHU 3i ckopodyeHoto G1 minu-
Jmch cuMeTpuaHo [43]. 1li 3HaKOBi JOCTiMKEeHHS HE TiJlb-
K1 TIOKa3aJI BaXJIUBICTh KJIITUHHOTO IIUKJIY B MPUAHSTTI
PpillleHb 11010 A0Ji KJIITUHU, ajie i MPOIeMOHCTPYBau, 1110
cami no co6i 3MiHu TpuBanocti G1 MOXyTb BILJIMBAaTU Ha
nudepeHIialito.

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 mepexin a0 S-¢as3u NUISIXOM aKTUBHOI TPaHCKPUII-
1ii c-Myc, cpusitour MPOXOIKEHHIO Yepe3 TOUKY 3BipKH.
C-Myc nocuioe excripecito nukiiny D1 i mpurHidye exc-
npecito iHrioiTopiB CDK4 — p21 i p27. Hukiin D1 3B’s13y-
erbes i aktuBye CDK4, skuii hochopuitoe Ta iHaKTUBYE
RB, crpustioun mpoxomKeHHIO Yepe3 4eK-TOMHT. Takum
ynHoM, WNT cripusie hazoBomy nepexony G1/S. OnHak,
Oepy4H 10 yBaru BiICYTHICTb a00 3HMXKEHY €KCIIPEeCilo iH-
ridiropiB CDK B PSC, a TakoxX BiIMiHHOCTi B aKTUBHOCTI
CDK, 3maetbes ManoitMoBipHuM, 1110 WNT-omnocepenko-
BaHUI1 KOHTPOJIb KIIiTUHHOTO 1KY B PSC Oyne dyHkIio-
HYBAaTH Tak, SIK y COMaTUYHMX KJTiTUHAX [34].

Ha BigMmiHy Bim cOMaTUYHMX KJIiTUH aKTUBHUI CUTHA-
miar WNT 8 mESC, moximBo, mpurHiyye mposidepaliiro
Ta niepexin G1 go S. Lli pe3yabratu 3Ma10ThCS CyIepeyin-
BUMMU, OCKIJIbKY TIOTIEPEIHI TOCTiIKEHHS ITPOJEMOHCTPY-
Basu, o curHagiHr WNT HeoOXigHUWiA 1 MiATPUMKHU ca-

MOBIJHOBJIEHHSI Ta TUIIOPUIIOTEHTHOCTI. Byjo mokasaHo,
mo onocepenkoBanuii WNT TpaHckpumuiiitHuii dakTop
TCF1 cnpusie TpaHCKpUIIIi KIOYOBUX (haKTOPIB TLIIO-
punoreHTHOCTI (OCT4, Nanog i SOX2). Kpim Toro, TCF1
innykyBaB ekcnpecito iHrioitopie CDK (INK4) micns 3a-
crocyBaHHs iHrioiTopa GSK3 [47]. Binku INK4 crieuu-
¢iuno inrioyrote CDK ¢asu G1, Bkmouaroun CDK4. Li
JIaHi CBigyaTh Npo Te, 110 aKTMBHA Mepenada curHajiiB Wnt
iHrioye ¢azosuit nepexin G1 B S B mESC, Ha BigMiHy Bin
coMaTUYHUX KJiTUH. JlificHO, aKkTUBOBaHa Tepeaadya CUr-
HasliB Wnt 36iibliyBajia 4yacTKy KiithH y dasi G1 i 3MeH-
IIyBajia KiUTbKIiCTh KITUH S-¢a3u. OmHak 1e He CIIPUSIIO
nudepeHIialii Yu 3MeHIIEHHIO eKCIpecil MapKepiB ILIto-
pUMITIOTeHTHOCTI [34].

[NepenporpamyBaHHsI COMaTUYHUX KIITUH O CTaHY
IUTIOPUIIOTEHTHOCTI HAcHpaBldi € CKJIaIHMM IIPOLIECOM,
i 1Ilell mpoliec He 3aJeXUTh Bil EAMHOTO MOJIEKYJISIPHOTO
uisixy. OctaHHi pe3yIbTaTi OHO3HAYHO CBiYaTh Mpo Te,
110 MOJIEKYJISIPHI IUISIXW [IJIs1 TOCSTHEHHS TUTIOPUTIOTEHT-
HOCTi MOXYTb OyTH Pi3HOMaHITHUMM, 3aJI€XKHO Bil eItire-
HETUYHOTO CTaHy KJITUH-IOHOPIB Ta €K30reHHUX (haKTo-
piB TpaHcKpumiii [48].

Tomy MoIyJIsILisl €MireHOMiB LIJISIXOM XiMiYHOTO BTPY-
YaHHS Ta 3alpoBaKEHHS Pi3HUX KOMOiHalill (akTopiB
TPAHCKPUIILIi1 Yy pi3HUX TUMAaX KJIITUH-JIOHOPIB, a TAKOX Y
Pi3HUX BUIiB MOXKe 111€ OiJIbIlIe TTOKPAIIMTY Hallle pO3yMiH-
HSI MEXaHi3MiB MepenporpaMmyBaHHsI.

Pi3Hi ckpuHiHTY 111010 30iJbLIEHHS Ta BTpaTh (QyHK-
miit (gain- and loss-of-function screenings) mpu3Beand D0
BiIKPUTTS crieluiYHUX T'eHIB Ta MOJICKYJIIPHUX IILISIXIB,
SIKi TaJbMYIOTh a00 IOCWIIOIOTH IPOLIEC Meperporpamy-
BanHg [49, 50]. Hampuknanm, crmeumdiddi emireHeTUYHi
Moaugikaii, Bkitovyaroun metwnoBadHsa JJHK, H3K9 ta
H3K79 Ta/abo akTuBHIiCTH BiAMOBiZHUX (hepMeHTIB (Ha-
npuxian, DNMT, HDAC, LSDI1 ta DOTI1L), MoXyTb Bu-
cTtynatu 6ap’epaMu y Ipolieci mepernporpaMmyBaHHs. Tomy
MPUMYCOBE YCYHEHHSI LIUX eIireHeTUYHUX Oap’epiB IUIsI-
XOM TeHEeTUYHOI iHaKTHMBallii a0 IUISIXOM TaJibMyBaHHS
XiMIYHUMM CITOJTyKaMU MOXE MOCWIUTU a00 TTOKPAIIUTH
npoiec nepenporpamyBaHHs [49, 50]. HaBmaku, npumy-
COBa €KCIIPECisI MOMYJISITOPiB XpOMaTUHY, TaKuX SIK Dppa2
(Developmental Pluripotency Associated 2) ta Dppa4,
MOX€E CKUHYTHU €MireHOM COMaTUYHUX KJIITUH /10 TUTIOPU-
MOTEHTHOI KOH(irypaiiii, sika nmocwitoe eheKTUBHICTb i
KiHEeTUKY IepernporpamyBaHHs. Kpim Toro, iHii ¢akro-
pu TpaHckpunii, Bkmodaioun ESRRB, GLIS1, NR5A2,
PRDM14, RARG, SALL4, TBX3, FOXA2, FOXFI,
FOXHI1, LHX1 (LIM homeobox 1), MOXYTb CYTTEBO MO-
CWJIATU TIEperiporpaMyBaHHsI TIpU HaJeKCIpecii pa3oM 3
OCT4, SOX2, KFL4 ta c-Myc [49—52].

Xoua iPSC MoxXyTh OyTM 3acCTOCOBHI IJISI pereHe-
paTUBHOI MEIMIMHU, MOIEJIOBAHHS 3aXBOPIOBaHb Ta
CKPUHIHTY JIiKiB, IesIKi Ipo0jeMu, OB’ s13aHi 3 BUKOPUC-
taHHaM iPSC, taki 9K HU3bKa e(PEeKTUBHICTb IIePEIpo-
rpamMyBaHHS Ta pU3UK KaHLIEpPOTeHe3y, BCe 11ie HE PO3B’s-
3aHi. KpiM TOro, TOHKi MOJEKYJISIpHIi MexaHi3Mu, SIKi
OepyThb yuacTh y TiepernporpaMyBaHHi COMaTUUHUX KIIITUH
IIO CTaHY IJIIOPUIIOTEHTHOCTI, 111e He 3’sicoBaHi. [lopiBHSI-
HO 3i CBOIMM COMaTUYHUMM aHAJIOTaMU TUTFOPUIIOTEHTHI
CTOBOYpPOBI KJIITMHU, BKJII0Ya0Y1 eMOpioHaIbHi CTOBOY-
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poBi kiituHU Ta iPSC, 1eMOHCTPYIOTh BUCOKY IIBUIKICTD
IIiKOJIi3y, MOMiOHY MO0 aepoOHOro TJIKOJi3y B PaKOBUX
KJIiTMHAX, — sIBUILE, BitoMe sK edekT BapOypra, sike €
BaXJIMBUM JUISI TTATPUMKHU BJIACTMBOCTEN CTOBOYPOBUX
KkaiTvH (puc. 2). Leil yHikanbHUI MIiKOTITUYHUI MeTa-
601i3M B iPSC moxke 3a0e3meunTy eHeprilo Ta CTUMYJIIO-
BaTu MeHTo30(hochaTHU HLISIX, SKUI € HEOOXITHUM ISt
mBUAKOI mpoiidepanii kaituH. Ilim yac mepemporpa-
MYBaHHSI COMAaTWYHi KJITUHU 3a3HAIOTh METabOJiYHOTO
3CyBY Bin okucHoro ¢ocdopuaoBadHsa (OD) go riiko-
J1i3y, BUKJIMKAHOTO TUMYACOBOIO HajakTuBHicTIO OD, 1110
MPU3BOAMUTS JO iHilliallii Ta TporpecyBaHHs Mepernporpa-
myBaHHs g0 iPSC. MertabouiuHi TpoMiXKHiI IPOAYKTHU Ta
MITOXOHAPii TaKOX OepyTh y4acTh B €IlireHeTUYHIill MO-
nudikanii, HeoOXimHili 1151 TpolLecy MepenporpaMyBaHHs
iPSC. Cepen ki1r040BUX PEryIsITOPHUX MOJIEKYI, SIKi Oe-
PYTh Y4acTh Y METaOOJIUHUX 3pYIIEHHSIX, (pakTop, iHIY-
koBaHui rinokciero (HIF1), KoHTpoa10€ TpaHCKPUIIILiIO
0araTbOX TapreTHUX TeHiB, iHillit0e MeTabOoIiuHiI 3MiHM Ha
paHHil cTafil i NiATPUMYE TIIKOMITUYHUN MeTabomi3M y
mi3Hil ¢asi mepernporpamyBaHHs [53].

POAb iOHiB KOABLIO Y @YHKLiOHYBOHHI
CTOBOYPOBUX KAITUH

HenaBHi nociimkeHHsT TTOKa3aiu, 110 MO3aKIITUHHAN
KkanbLiii (Ca’") crpuse mpodicdepanii SC, a oTke, MOXe
OpaTd y4yacThb Yy TpaHCIUIaHTalliliHili Teparii. CUrHamIiHT
Ca?" € BUCOKOQJIaNTUBHUM BHYTPITHbOKTITUHHUM CHT-
HaJoM, 110 BKJIIOYA€E KiJlbKa KOMIIOHEHTIB, TaKUX SIK pe-
LIENTOPM KJITUHHOI ToBepxHi, Ca’'-xaHaau/Hacocu/
oominnuku, Ca’'-0ydepu ta Ca’‘-ceHcopu, sIKi pa3om
HEeOOXimTHi MU HaJeXKHOTo (DYHKIIIOHYBaHHSI CTOBOYPOBUX
KJIITUH i TAKUM YMHOM MOJYJIIOIOThH iXHIO MpoJtipepatnBHY
Ta pereHepaTuBHY 30aTHICTD [54].

Kanbiiesi kananu i curHaminr Ca** y cTOBOYpOBUX
KJIITHHAX TMOB’sI3aHi 3 KiJIbKOMa KOMIIOHEHTaMU. Y TUIO-
BOMY TIporieci repenadi curHanis Ca?* 3MiHM y BHYTpilI-
HBOKTITUHHUX aero Ca’" iHilio0Th AeKiabKa MPOTUIi-
IOUMX TPOLIECiB, SIKi MOXYTb OYTM «yBIMKHEHUMM» abO
«BUMKHEHUMM», 3aJIE3KHO Bijl TOTO, 3pOCTa€ UM 3MEHIIIY-
€ThCSI BHYTPILIHBOKJIITMHHA KoHIeHTpauis Ca?". ¥V ¢i-
3i0JIOTiYHOMY CTaHi ab0 B CTaHi CITOKOK KOHIIEHTpallist
Ca?" B uuTo30Ji miaTpuMyeThcs B AiamasoHi Bim 100 go
300 HMOJIB/1, 1110 CIIPUSIE «<BUMKHEHHIO» TpotieciB. OmHaK
MpU CTUMYJISILT KIITUHUA Pi3HUMU (akKTopamMu, TaKUMU
SIK TOpPMOHaJIbHI Ta MeXaHi4Hi cvn, KoHueHTpauis Ca?" y
HUTOTUIa3Mi 30iTbIIyeThCS 10 S0—100 MKMOJIB/JT, 1110 CBifI-
YUTh PO «yBIMKHEHHSI» MpoleciB. 3B’s13yBaHHs aroHicTa
aKTHBYE PELIENITOP Ha KIITUHHI MeMOpaHi, SKuii TeHepye
HU3XiIHi CUTHAJIM, aKTUBYIOUM KacKaJa TPaHCIYKIlii CUTHA-
niB pocdomninazu C (PLC)/IP3, skuit moynHa€eThCA 3 Bim-
KPUTTSl BHYTPIITHBOKJIITUHHUX PELENTOPiB, PELENTOPiB
IP3 (IP3R) mna tpancrnopty Ca?* B iuroriasmy. Ca’*, BHy-
TPITHBOKJIITUHHUI PiBEHb SIKOTO 3pOCTAE, 3B’SIBYETHCS 3
PiI3HUMU HUATOIJIA3MaTUIHUMU OiTKaMU, TAKUMU SIK KaJlb-
moayiniH, npoteinkinaza C (PKC), 4,5-6icdocdar (PIP2),
KaJIbLIMHEBPUH Ta iHIi, 110 6€pyTh y4acTh Y CUTHAJIBHUX
nuraxax Ca?*. KUliTHHM BUKOPHCTOBYIOTH JBa BaXKJIMBHX
mxepena Ca?" st reHepallii BHyTPIlIHbOKTITUHHUX CUT-
HaziB. [lepmmii — 11e BHYTpilllHili pe3epByap, 3 IKOrO BU-
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PucyHok 2. Meta6oniynmii 3cyB i noB’si3aHi 3 HUM
¢haKTopu nig 4ac nepenporpamyBaHHsI [O IMJIIOPUIO-
TeHTHocTi. DRP1 — pauHamiH-crniopigHeHu 6inok 1;
ERR — sipepHi peuentopu, nos’si3aHi 3 ecTporeHamu;
HIF — cpakTop, iHgykoBaHwi rinokciero; Mfn — mi-
TogpysuH; NRF2 — nuclear factor erythroid 2-rela-
ted factor 2; OXPHOS — okucHe ¢hocghopusitoBaHHsI;
PGC-1 — peroxisome proliferator-activated receptor
gamma coactivator-1;, ROS — aKTuBHi ¢hopmMu KUCHIO;
TRAIL — TNF-related apoptosis-inducing ligand (3a
Ishida et al., 2020)

BinbHsIETbCs Ca’*, a Apyruii — 30BHIlIIHI IXepena, y TOMY
YUCIT HaIXOMKEeHH mo3akaiTiHHoro Ca’t B KIIiTHHA de-
pe3 pi3Hi KaHaIu TuIa3MaTUYHOI MeMOpaHu [55, 56].

V cTOBOYpOBUX KIIITUHAX MO3aKIITUHHE HAIXOMKEHHS
Ca’" B LIMTOIUIa3My OITOCEPENKOBYEThCSI T'OJOBHUM UK-
HOM JHerno-kepoBanumu Ca’'-kaHamamu (store-operated
Ca?" channels — SOCC), a He TMOTeHIIiaJl-KEPOBAaHUMU
Ca’"-kananamu (voltage-gated Ca?" channels — VGCC)
ab6o Na'/Ca’'-oominHukamu. KpiM TOro, BUBLIBHEHHS
Ca?" 3 ER (enmorutasMaTUYHUI PETUKYJIYM) OMOCEPEIKO-
Byetbest IP3R, a He RyR, i y 3BoporHOMY HampsMky Ca?*
nepeMilyeThes 3a Jornomoroi capko-ER Ca?t ATP-asu,
sIKa Y TUTIOPUIIOTEHTHUX CTOBOYPOBUX KJIiITUHAX MUIII 3HA-
xonuThcst Ha MemoOpaHax ER [57]. ¥V SC moounu Bukupg
Ca?" takox omocepenkoByeTrbess IP3R, a HagXxomKeHHS
Ca’" yepe3 Iu1a3MaTUYHY MEMOpPaHy B OCHOBHOMY OITOCE-
penkoByeTbest SOCC. IlokazaHo, mo He VGCC, a came
nerno-keposanuii Tpancmopt Ca?* (store-operated calcium
entry — SOCE) € mpoBinHUM peryJIsiTopoM Mpoidepartii
CTOBOYpOBUX KIiTMH. OaHAK MOJIEKYJsSpHA iA€HTUYHICTh
kaHay SOCE pnoci He 3’sacoBaHa. KiitmHM, akTHBOBa-
Hi MEBHUMU CTUMYJIaMU, BUKOPUCTOBYIOTb Pi3Hi KaHaIU
Ca?*, taki sk VGCC, SOCE uepe3 TRPC (transient receptor
potential channel)/Orai, i myprHepriyHi peuenTopu, sKi
HeoOxigHi s audysii Ca?*. € maHi 010 BaXIMBOI poJIi
VGCC y po3BUTKY TKAHWH, HATTPUKJIAI Y PO3BUTKY XpAIIa,
a iHakTuBalisg ado inrioyBanHs VGCC y cToBOypOBUX KJTi-
TUHAX MPU3BOIWIIN 10 TIOPYIIEHHS XOHIporeHe3y. OTxke,
VGCC MOXyTb BifirpaBaTu BUpilLIaJIbHY pOJib Y Tu(epeH-
mianii. Kpim toro, unenu Hanpoauau KaHaiiB TRP 6epyts
y4acTb y XOHApoTreHHii qudepenuianii MSC nuisixom ak-
tuBauii nusixy 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 mpodidepaliito
iMmyHHMX KJ1itTiH, Tomy DHP, 1K i mukimocnopuH, yacto Bu-
KOPUCTOBYIOThCS TIPY TpaHCIUIaHTallii. [lokazaHo Takox,
mo VGCC L-tuny me3zenximanbHux SC, 110 MOXOIITH 3i
1IKipu, 0epyTh y4acTb B aBTOKPUHHIl, OTIOCepeIKOBaHiit
IL-6, mirpaii kinituH. € naxi, o 15 % HenudepeHiiiio-
BaHMX CTOBOYpPOBHUX KIITHMH KiCTKOBOTro M03Ky (BMSC)
JOIMHU ekcnpecytoTh (yHkioHanbHi VGCC  L-Ttumy.
binbmre Toro, 6nokana L-tuny VGCC HidgeaumniHoOM mpu-
rHiuye npodidepauito BMSC mypiB HUISIXOM 3HUKEHHS
eKkcrpecii KicTKoBoro mopdoreHeTuyHoro Oinka (bone
morphogenetic protein — BMP) 2, skuii € BaXXJIuBuUM iH-
OyKTOpoM JudepeHiiiioBaHHs octeobsactiB. KpiM Toro,
Ca?" takoxX Bifirpa€e BaxJIMBY poiib Y (popMyBaHHi OCTeO-
knactiB. OcteoknacTH, 1o reHepytotbess HSC, matothb piz-
Hi Tunn Ca?*-kaHaJis i perenrTopis [59].

[TokaszaHo, 1o moGimizaniss Ca?* Bimirpae BUpilIadb-
HY pOJIb Y CAaMOBITHOBJIEHHI Ta mpoidepallii cToBOypo-
BUX KJITMH I1UISIXOM aKTuBallil abo iHTriOyBaHHSI pi3HMUX
Ca?"-xananiB. ITonepeaHi AOCTIIKEHHS KIITUHHOTO 11~
KJTy KJIITUH-TIOTIepeAHUKIB i HenudepeHIinoBaHUX KIIITUH
MoKasaju, 1o TMuMYacoBi ocumisuii Ca’t, migTpuMyBaHi
KaJIBIIiEBUMU IEI0, 30iIBIIYIOTh PiBHI PEryIsiTOpiB KITi-
TUHHOTO IIMKIY, TaKUX SIK TUKJIiHK A i E, i MatoTh BUpi-
wanbHe 3HaueHHs min yac G1/S nepexony. Kananu IP3R
i L-tuny y nudepeH1ifioBaHuX KJIITUHAX i piaHOJWH-YyT-
JIMBi AETI0 B HEUPOHHUX KJIITUHAX-TONEPeTHUKAX MiATPr-
MYIOTh 3MiHU KoHIeHTpaltii Ca?*. lle ¢cBiqunTh mpo Te, 1o
ocumisiii Ca** 6epyTh y4acTh y MpOrpecyBaHHI KIIITHUH-
HOro UMKy Ta mpoJjigepamnii. KpiMm Toro, mpomidepartis
mESC cTUMymMIOETBCST ermigepMaibHUM (haKTOPOM POCTY
yepe3 dochopuioBaHHs KOHHeKcHHY 43 (Oepe ydacTb
y HamxomkeHHi Ca?" i TtpaHcmokaiii PKC) i aktuBaiiio
LUISIXiB HUBXigHUX p44/42 i p38 MiTOreH-akKTHBOBAaHMX
nporeinkina3 (MAPK). KpiM Toro, peuentopu ramMmma-a-
MiHOMACJISTHOT KUCJIOTH A MOXKYTh MOJYJTIOBaTH TIpotide-
pauito mESC, perymiooun BHYTPIIIHBOKIITHHHUIA Ca’’.
Excmancis ESC TakoxX peryiroeTbest TaKMMU JIiraHIaMu,
sk ATP i nizodocharunHa KkucaoTa, siKi aKTUBYIOTb IILISIX
PLC/PKC/IP3, iniuitotoun BuBibHeHHs Ca?* [54, 57].

TMonepenni gocnimkeHHs nokaszanu, mo SOCC Baxk-
nuBi g HagxomkeHHs Ca?" 8 mESC. Biaokatopu SOCC
rajabMyloTh npodidepanito mESC, 110 cBilu4uTh Mpo Bax-
muBictb SOCE mnsa npomigepanii ESC. AnanoriyHo 3a-
crocyBaHHs iHTi0iTOpiB SOCE 3MmeHiIiye ekcriancito HSC
KiCTKOBOT'O MO3KY MHUIIIeii, KiCTKOBOTO MO3KY JIIOAUHU Ta
MOHOHYKJIEAPHUX KJIITUH IMynoBUHHOI KpoBi [60]. Biibiie
TOrO, iHriOITOPU 3HMKYIOTh €KCIIPECilo MapKepiB ILIIOPU-
noteHTHOCTI (SOX2, KLF4 i Nanog). lle cBiguuTh, 1110
SOCE nor’s3anuii i3 3natHicTio mESC 1o caMmoBigHOB-
nenHs. [TokazaHo TakoxX, 110 mo3akmitnHauin Ca?t cripusie
npoutideparrii Ta mirpauii MSC [61].

Yuactb Ca?y audepeHuiauii SC
CTOBOYpOBi KIIITUHU MOXYThb TeHEpyBaTH OyIb-sIKi
TKaHWHHI KJIITUHU LUISIXOM MOMAYJIOBAHHS TPOLIECY Iu-
depenuiroBanHs. [TonepeaHi JoCTimKeHHST TTOKa3aIu, 1110
Ca?" Ge3nocepeIHbO CTUMYJIOE KaTaliTUYHY aKTUBHICTH

MpoTeiH-apriHiH-MeTuATpaHcdepazu-1 i mocuioe Me-
TWIIOBAHHS, SIKEe CIpUsiE AUMEPEeHIIIOBAHHIO epPUTPOIIiB
[62]. Ca*" mpoBOKy€E CMTHAIIBHUI KacKal y Me3eHXiMallb-
HMX CTPOMAJTbHUX KIJIITUHAX KiCTKOBOTO MO3KY JIIOAWHU Ta
cripusie octeoreHHii nudepenianii MSC. Kpim toro, ¢i-
3UYHI CTUMYJIM aKTUBYIOTH KaHanu Ca’*, 110 Mpu3BOINTH
IIO TIBUILEHHS MOro BHYTPITHHOKIITHHHOI KOHIICHTpAa-
11i1 i gani no xonaporeHHoro audepeHuiroBaHHs 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 mudepenuitoBanus ESC y kapmiomionutu. L-VGCC
OepyTh y4acTh y MiATPUMII BHYTPIIlTHbOKJIIITUHHOIO TOMe-
ocrazy Ca’" B mudepeHuitoBanux kiaituHax. Ca?>" Takox
Bilirpae 3HauHy poJib y Ipolieci nudepeHIlitoBaHHs Hell-
poHiB [54].

Lli nmochimkeHHsI cBimYaTh IIPO BHUPIlAJIbHY POJb
Ca**-curnaninry i Ca’'-kaHayiiB y KIITHHHIN IudepeH-
Liarii.

AAresis, Mirpauis T XOMiHr

Huto3onpuuit Ca’*, 9K BTOPUHHUII MECEHIXED, pe-
IYJII0€ Pi3HiI KJITUHHI (QyHKIIii, BKJIOYalOUM Mirpaiito
KiIitiH. TemnopaabHUii To30IbHUI Ca’" omocepenko-
BYETBCSI TAKUMHU pelieTOpaMu, SIK MoB’s13aHi 3 G-0i1KkoM
peuentopu P2Y i P2X, nmow’s13aHi 3 JjliraHa-KepoBaHUMU
ioHHumMu KaHanamu. Peuentopu P2X omocepenkoByloTh
MO3aKJIiTUHHE HaaxomkeHHs Ca’*, Tomi AK pelenTopu
P2Y iHiuil00Th BUBIJIbHEHHSI BHYTPIILIHHOKJIITUHHOIO
Ca?" 3 ER i sumkyors piBenp Ca?" B ER, 1m0 aktusye
SOCE. 1li peuentopu BUKOHYIOTb BaXJWBY pOJib Y MPO-
ueci mirpatii yepe3 ATP-3anexny perynsuito [64]. MSC
3HAXOISATHCS B CMONYYHil TKAHWHI, SIKa OTOYYE iHIIi TKa-
HuHM Ta opraHu. Ilim yac TpaBMu Ta moimkomkeHHsT SC
MITPYIOTh 10 MIOIIKOKEHUX TKAaHUH, TU(DEPEHIII0I0ThCS
B HEOOXiHi TUIM KJIITHH i BilirpatoTh BUPILIAIbHY POJIb
y BiZHOBJIEHHi, MOp(oreHe3i Ta ToMe0CcTa3i HOPMaJIbHOI
TKaHUHU. [Ipoliec XOMiHTy pO3IOYMHAETHCS i3 B3aEMOIIT
Mixk SC Ta eHIOTeiEM CYIUH y TKaHUHAaX-MilleHsax. Mi-
rpauis aare3uBHux SC, ckaagHuii i BUCOKOKOOPAMHOBA-
HUI TIpoliec, Ma€ eKijbKa erarniB (MmoJjisipu3allisi, BUIIM-
HaHHS, (OpMYBaHHS aAre3ii Ta BTITYBaHHS) i KePYEThCS
Pi3HUMM OiTKaMu, TAKMMU SIK iHTETpUH, TEH3UH, TTaKCU-
JIiH, aKTUH Ta Mio3uH. Lli O1JIKM KOHTPOJIIOIOTHCS KiJIbKO-
Ma CUTHaJbHUMU MoJieKyJ1aMu, TakuMmu ik Rho GTPas3a,
Rho-kinaza, kiHaza c¢oxkanabHoi anresii (FAK), c-Jun
N-tepminanbHa KiHaza (JNK), PKC ta ERK [64]. Takox
MOKa3aHO, 10 BIUIMB €JIEKTPOMATHITHUX TMOJiB 30i/1b-
LIY€ piBeHb BHYTPIlIHbOKIITUHHOrO Ca?*, aKkuii, y CBOIO
yepry, iHillil0€ CUTHAJIHT, TTOB’SI3aHUIl 3 MirpalliiHUMMU
npouiecamu (FAK/Rho GTPaza). Ilocunennsi mirpanii
MSC 10 momKoIKeHUX TKAHUH a00 MPU 3aXBOPIOBAHHSIX
MOXe OyTH HOBUM CIIOCOOOM MiABUILEHHS e(PEKTUBHOCTI
3acrocyBanHs SC y kyiHini [54].

CrapiHHa SC

Byno nmokasano, 110 miarpumka piBHs Ca?" B LIMTO30-
JIi Oy7na BaXKJIMBOIO IJII MOMYJIsIii (PYHKIIii CTOBOYpOBUX
KJiTHUH y cTtapirounx SC. 30iIbIIeHHS MO3aKJIITUHHOI KOH-
nenrtpauii Ca?* ingykye 3MiHM y MOpGOJTOTii CTOBOYPOBUX
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KJIiTUH, $IKi HaOyBaloTh (opMy BepeTeHa, Ta MiATPUMYE
eKCITpeciio TIOBEPXHEBUX MapKepiB CTOBOYPOBUX KJIITUH Y
crapux SC, OTpMMaHUX 3 KiCTKOBOTO MO3KY. AHAJOTiYHO
BrekuBaHHsS SC i mpomidepanis crapux MSC 3anexanu
Bin piBHs Ca?* B muto3omi. Hagxomkenus Ca’" mocuiio-
BaJIO IPOrpecyBaHHs KIITUHHOTO IUKITY, a moTeHmiaa SC
3pOCTaB y KJIITUHAX, iHKyOOBaHUX 3 OiIbIII BUCOKHUM BMiC-
TOM 30BHiIIHbOro Ca?*. Binbiie TOro, 6JOKyBaHHS HaIX0-
mxkeHHs1 Ca?t 3a momomoroto iHriditopa TRPC (transient
receptor potential canonical channels) — SKF 96365 3H1-
KyBaJjio BrzkuBaHHs SC Ta iX mpoutidepailito, ajie 1ogaBaH-
Hs1 iHrioitopa IP3R — 2-APB (2-Aminoethoxydiphenyl
borate) icTOTHO He BILUIMBaJIO Ha mpoidepallilo KIiTUH, a
JIMIIIIE MOJYJIFOBAJIO IXHIO XXKMTTE3IAaTHICTh. OLIiHKA KaHAIiB
Bxomy Ca?* mokasanma, mo TRPCI1/ORAII/ORAI3 Ta ix
perynstop STIM1 (Stromal interaction molecule 1) MmaioTh
BaXKJIMBE 3HAUCHHs 111 Tpostidepallii Ta XUTTE3AATHOCTI
SC, ockinbku mMoBuaHHsT reHiB ORAII/ORAI3/TRPCI1/
STIM1 3HauHO MpPUTHIYYE BUXMBAHICTb CTOBOYPOBUX
kiituH. MSC, BunisieHi Big crapux Muileid, iHKyOoBaHi 3
BuimMu piBHsIMu Ca?*, 3MOIJIM BiTHOBUTHU CIIPUYUHEHY
BikoM BTpaty yHKIii. PazoM 11i pe3yasratl cBimyaTh mpo
Te, 10 HaaxomkeHHs Ca?" Mae BaxKJIMBe 3HAYEHHS JJIsT 3a-
nobGiranHg BTpati ¢yHKLii ctapux SC, a nogaBanus Ca**
HE TUTBKM BiIHOBJIIOE iX IpostidpepaTUBHUI TOTEHITIaN, ajie
1 103BOJIsSIE IM PO3BUBATUCSI B MOJIOJI JIiHIi CTOBOYPOBUX
KJIITUH, SIKi MOXYTh MaTU BaxkKJIMBE 3HAYEHHS JUISI pereHe-
paTUBHOI MEIULIMHU [65, 66].

BucHoBkuU

Hudepenitiaiist ctoBoypoBux KiiTuH (SC) motpebye
HU3KM TIepeOyI0B XpOMaTUHY JUISl BCTAHOBJIEHHS KJTi-
TUHHOI ineHTM4HOCTI. [locTTpaHcnsiuiitHi Moaudikaitii
TiCTOHIB PEryJoloTh AMHAMIKY T€TepOXpOMAaTUHY, CIIPUSI-
IOTh PETYJIsALl CTaHY XpOMAaTHUHY Ta TPAHCKPUIILiAHI aK-
TUBHOCTI i BilirpaloTh BaXJIMBY POJIb Y J03piBaHHI KJIITUH
OCTPIBIIIB MiAIIUTYHKOBOI 3aJ1031, BCTAHOBJICHHI CXeMU Ce-
Kpellii, siKa CTUMYJIIOE PETYJISLIiI0 CEKpeLlil iHCYTiHY.

IlmopunorenTHi SC XxapaKTepu3yIOTbhCSI BHCOKOIO
MIBUJKICTIO MpoJidepallii, 3yMOBIEHO MOAUDIKOBAaHUM
KJIITUHHUM LMKJIOM, SIKMI J03BOJISIE KJIITUHAM LIBUIKO
nepexonutu Bin cuaTedy JHK mo mominy kiituauU.

[TopiBHSIHO 3i CBOIMU COMAaTUYHUMU aHAJIOTaMU TLUTIO-
purnoreHTHi SC 1eMOHCTPYIOTh BUCOKY IIBUIKICTh TJIIKO-
JIi3y, TOMiOHY 10 aepOOHOTO ITIKOJIi3y B pAKOBUX KIIITMHAX,
1110 € BaXKJIMBUM JIJISI MiATPUMKHU BiacTuBocTeit SC.

Y cTOBOYpOBUX KJTIITUHAX MO3aKIITUHHE HAAXOMKEHHS
Ca?" B HMTOIIa3My OITOCEPENKOBYETLCS TOJIOBHIUM YMHOM
nerno-kepoBanumu Ca?*-kananamu. [lokaszaHo, 1o To-
3aKJITMHHMI KaJbliit cripusie npouideparii SC, a oTxe,
MOXe OpaTy y4acTh B TpaHCIUIAHTALiHIl Teparrii.

Konduiikr inTepeciB. ABTOpM 3asIBISIIOTH MPO BiICyT-
HiCTb KOH(QUIIKTY iHTEpeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBII 1aHOI CTATTi.

Buecok aBTopiB y po6oTy Hajg ctatrero. 7ponsko M. Jl. —
inest poOOTU i KOHCYJIbTaLisl MiJl Yyac peAaryBaHHS CTat-
1i; Ilywkapvos B.M., Kos3yn O.1., Coxonosa JI.K., Ilyw-
Kapvbos B.B. — aHani3 JiTepaTypHUX JKepes, HaruCcaHHs
TEKCTY, TiIrOTOBKA 10 APYKY.

®inancysanns. CrarTs MiAroToBJIEHA B paMKax Oro-
mkeTHoro (pinancyBanHsI HAMH Yxpainm 3a miaHom Ha-
YKOBO-IOCTiIHUX pobiT 1Y «IHCTUTYT €HIOKPUHOJIOTIT Ta
o6Mminy 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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NaTtoreHes AiIG6eTUYHOroO MAKYASPHOIo HaABPSKY:
POAb NPO3ANAABHUX TO CYAUHHUX PAKTOPIB.
OrasA AiTeparypu

Pestome. B ornisgi HaBegHi gaHi npo natoreHe3 [iabeTuHHoro MakysnspHoro Habpsky (AMH). BkazaHo Ha 3Ha-
YyLicTb CYyAMHHOro eHpgoTesnianbHoro ¢haktopa pocty (VEGF), iHTepnelikiHy-6, ¢hakTopa HEKpo3y MyxX/amHu a
(TNF-a), MOHOLMUTapHOro XxemMoaTpakTaHTHoro 6inka 1, P-cenekTtuHy, MoneKkyn agresii cyanHHoro eHgoTenito
1-ro Tvrny y po3BuTKY MIKpOCYAMHHUX YCKAaaHeHb Lykposoro giabety (L[). Ocobnmsa ysBara npuginsetbcsi posni
SICAM-1 (Inter-Cellular Adhesion Molecule 1) B agresii nevikoyntis 40 BacKy/sipHOro eHgoTenito (nevikocrasi) Ta
CrpusIHHI eH[oTenianbHOMy arnonTo3y. ICHYTL TPU OCHOBHI CTaAii MIKpOCYAMHHUX 3MiH, LLIO BUHWUKAIOTb YHACIi-
JAOK HecrneyngivHoro 3anasneHHs: Po3LUMPEHHS Karinsapis 1a 306i/bLUEHHST KPOBOTOKY, MIKPOCYANHHI CTPYKTYPHI
3MiHW Ta fpoco4yBaHHs GINIKiB /1a3mMu KpoBi 3 KPOBOTOKY, TPpaHCMIrpauisi 1erikounTiB Yepes3 eHaoTenivd i Hako-
MUYEHHST B MicLi MOLUKOMXeHHs1. CyanHHa ancehyHKLis npy giabetnyHivi petuHonarii (APr1) ta AMH o6ymosneHa
B riepLLy Hepry /1eKocTa3oM, B OCHOBI IKOrO JIEXXUTb BEPOYBaHHS Ta afaresis NevikoymTiB 4O CyANHHOI cuctemm
CITKIBKM. JlevikocTa3 — Lje nepLunii KpOoK y nociigoBHOCTI MNoAivi agresii Ta aktmusadii, Lo npu3BogsaTb [0 poco-
YyBaHHS JIEViKounTiB Yepe3 eHgoTesniv. JleikounTn, siki 6epyTb y4acTb y JIeVIKOCTasi, BUK/IMKAKThb MPOHUKHICTb
CYAVH LLUJISIXOM BUBISTIbHEHHS UMTOKIHIB, BkmoYarodm VEGF i TNF-a, cripusitoTb YILUKOAXKEHHIO eH[OoTesliabHOro
3'efiHaHHA 6IrKIB, MiABULLYIOYM PIBHI peak TUBHUX OKCUAATUBHMX PEYOBUH, Ta BUKITMKAIOTb 3arnbesib rnepuynTie 1a
acTpouuTiB, LLO OTOYYIOTb eHAOTENIalIbHI KIITUHW. TakuM Y1HOM, ICHYIOYI AaHi LLo[O rofioBHUX acrekTiB natore-
He3y IMH cBigyaTts npo Te, LYo 3anasieHHs € BaXX/MBUM YNHHUKOM MPOLIECIB, SKi iexats B 0CHoBi po3suTKy AMH
1a [PI1. Ane HoBe po3yMiHHS (hi3ionorii CITKIBKM OKa AO3BOSIAE NPUMYCTUTH, L0 NATOrEHEe3 YPaKeHHs CITKIBKM 3a
L[] 2-ro tnny Moxe po3rns[aTncs K 3MiHa HerpocyaMHHOI oanHULI CITKIBKU OKa.

KntoyoBi cnoBa: giabetuqHuii MakymnspHui HA6PSIK; NaToreHes; ornsg

XpoHiuHa rinepriikeMist CIIpUINHSIE BUHUKHEHHS Mi-
KPOCYIMHHUX Ta MAaKPOCYIUHHMX YCKJIAJHEHb y 0araTbox
opraHax Ta TKaHMHaX B OpraHi3mi. 3a BUKJIMKAaHi TiIltep-
IJIiKeMi€I0 TOIIKOIKEHHS BiAIOBINAIOTh YOTUPHU OCHOBHI
JIJAaHKM TIaTOTeHe3y: MiABUIlIeHa aKTUBHICTh IMOJi0JOBOTO
Ta TeKCO3aMiHOBOTO IIJISIXY, aKTUBAallis nmpoTteiHkiHazu C i
HaKOIMUWYEHHs KiHLIEBUX MPOAYKTiB IJIiKallii.

1i msaxu mMeTaboJTi3My aKTUBI3YIOTHCS ITiIBUILICHUM
piBHEM pi3HUX MeTaOOJITiB MIIOKO3U B MeXaxX TIiKOJi3-
Horo nursaxy [1]. IligBuieHa aKTUBHICTb KOXHOTO 3 IIMX
LIJISIXiB MPU3BOJIUTD 11O 301/IbIIIEHHS] KJIITUHHOTO OKCH/IA-
TUBHOTIO CTpeCY i, SIK HACJiIO0K, 10 iHilliallii iHTyKOBaHOTO

XPOHIYHOIO TiMlepIIiKEeMi€I0 3aIlaJieHHsI Yepe3 301IbIIeH-
HsI MIPOJYKIIil HU3KA TOPMOHIB, CUCTEMHMX Ta JIOKAJIBHUX
MeIiaTopiB 3amajeHHsI, TAKMX K IIUTOKiHM (XeMOKiHU) Ta
MOJIEKYJIN aaresii [2, 3], a TakoX 30iIbIIICHHS aKTUBHOCTI
Mikpornii [4—6]. KoxkeH 3 1ux IUIAXiB [MOB’sI3aHUI 3 Ta-
ToreHe3oM JmiadetnuHoi pertuHornarii (JAPI1) Ta miabermua-
Horo MakyJisipHoro Haobpsiky (IMH) [4]. TTpu ubomy JIMH
MOXe BMHMKATU Ha Oynb-sxiii ctamii JPII [7]. MoxHa
CKa3aTH, 10 Yepe3 0COOIMBOCTI aHATOMIYHOI OYIOBH CiT-
KiBKM OKa HecreludiuHi 3amajbHi Ipoliecu, MoB’s13aHi 3
nykpoBuM giaberoM (1IJ1), mocsraioTh BUIIIOI TOYKU caMe
B OUHOMY JIHi [8].
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CucTeMHi i JIOKaJIbHi 3amajbHi yCKIaTHEHHS, 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 10 iHCYIiHY Ipu
oxupinHi Ta LIl 2-ro Tumny [10]. HaBnaku, jokajbHi npo-
3aajbHi LIMTOKIHU YTBOPIOIOTHCS IMITMEHTHUM €IliTeieM
CITKiBKM Ta DTiaJIbHUMM KJIiTUHaMu [9].

3arajibHi KOMIUIEKCH 3amalibHUX (aKTopiB, 30Kpema
iHTepneiikin-6 (interleukin-6 — IL-6), IL-8, ¢akTop poc-
Ty eHporenito cynuH (vascular endothelial growth factor —
VEGF), ¢dakTop Hekpo3dy INyxJIuMHU o (tumor necrosis
factor o — TNF-a) Ta MOHOLIUTapHUIT XeMOATPaKTaHTHU I
0iok-1 (monocyte chemoattractant protein 1 — MCP-1)
MalOThb MiJBUILIEHY PETYJISLIIIO0 SIK Y CUCTEeMHOMY, TaK i B JIO-
KaJbHOMY CEpEOBHIL Y MALIIEHTIB 3 AiaOeTUYHUM YILIKO-
JKeHHSIM CiTKiBKU [9], P-cenexkTuH i Monekyna aaresii
CYIMHHOTIO €HJOTENiI0 1-TO TUITY CIIPUSIIOTh aare3ii JeiKo-
LIMTIB A0 €HAOTeiaJbHUX KJIITUH, 10 € MePIIUM KPOKOM
N0 TIOIIKO/XKEHHSI €HIOTEeJil0, CIPUYMHSIE PYyWHYBaHHS
€HJ0TeNiaIbHOT CTIHKM Ta BUTiKaHHS pimuuHu. IL-8 ak-
TUBY€E HeuTpodinm i T-miMbonuTy i cipuse aHTioreHesy,
toni sk I1L-6 36inbiye npoaykiito VEGFE. VEGF uunuts
HEOBaCKY/ISIpU3allilo CiTKiBKM, CTUMYJIIOE JIEMKOCTa3, IMi-
BUIILYE MPOHUKHICTb CYIUH Ta 6€pe TaKUM YMHOM y4acTb y
nopylueHHi GyHkIii remaTopetuHanbHoro 6ap’epy (I'PB).
MCP-1 ingykye peKpyTMeHT (BepOyBaHHSI) Ta aKTHBAIlil0
JIEUKOLIMTIB. AHTiONOeTUH-2 cripusie ymkomkeHHio ['BP
Ta ceHcuOimizawii eHmoreniaabHuX KmituH no TNF-a,
SIKMI TaKOX CIIpUsi€ OI0CMHTE3Y MOJIEKYJIM KIITUHHOIL ali-
resii (inter-cellular adhesion molecule 1 — ICAM-1, Takox
CD54 (cluster of differentiation 54 — kmacrep nudepeH-
uitoBaHHs 54)) i posierienHio I'PB [9, 11, 12].

OnHMM i3 JTOKaJIbHUX MeiaTOPiB 3aMajeHHS € MOJIEKY-
JIM MIXKJIITUHHO aaresii, 30kpeMa ix po3dynHHa (T1a3mMo-
Ba) opma sSICAM-1. Ha xanb, Ha CbOTOIHi OILliHKA PiBHIB
po3unHHMX MoJiekya1 SICAM-1 cupoBaTKu KpOBi y XBOPUX
i3 [IPI1 oOMeskeHa KilbKicTIO oIy0JiikoBaHUX naHux [13].

ICAM-1 mnipucyTHs B HU3bKill KOHIIEHTpallii Ha MeMO-
paHax JeUKOLMTIB i eHmoTenmiaibHuX KIiTMH. [lpu ctu-
MyJisaLii nuTokiHamu, ocobauBo IL-1 1 TNF-a, ekcripecist
ICAM-1 Ha uuToruia3mMaTUuYHiil MeMOpaHi pi3Ko 30ibIIy-
erbes. ICAM-1 € miranmom peuenTopa iHterpuHy LFA-1
(lymphocyte function-associated antigen 1), 1110 BUSIBISI-
€ThCs Ha JIEMKOIIUTAX, SIKi TTC/Isi peKPYTYBaHHS aKTUBYIOThb-
csl, 3B’SI3YIOThCSI 3 €HJOTENIIEM 32 TOMOMOTOI0 KOMIUIEKCY
ICAM-1/LFA-1 i npoHUKAaIOTh A0 AiITHKY 3anajieHHsI | 14].

Tak, ICAM-1- i CD18-omocepenkoBaHa anre3ist JISKO-
LIUTIB 30UIBLIYETHC B CITKIBLI CYIMHHOI Mepexi MHUILIEH 3
TpuBaauM L1 a0 3a ekcriepuMeHTaIbHOI TileprajaakTo3eMii
i TOSICHIOE GaraTo BaXKJTMBUX YpakeHb TeMaTOPETUHAILHOTO
6ap’epa 3a JAPII [15]. Aaresist JI€HKOIUTIB 10 BaCKYJISIPHOTO
eHporeito 3a LIJ] Moxe cripusitu eHaoTelialbHOMY arorTo-
3y 4yepe3 MeXaHi3M aKTHBallii TpaHCMEMOpPAHHOIO JraHmy
CD?95 (Fas/APO-1)L, y pe3yasrati 4oro BinOyBa€ThCs pyiiHY-
BaHH# ['Pb, 1110 € onHieto i3 ocHoBHUX 03HaK JIPI1 ta JIMH.

IHrioyBaHHs anresii JeHKOLUTIB 3amodirae BTpaTi Ie-
PUILIMTIB, SIKi 3a3BUYaii He MepedyBaloTh B Oe3MocepeHbO-
My KOHTaKTi 3 aJre3uBHUMHU JIEUKOIIUTAMU B CYIUHHii

Mepexi. 3meHweHa ekcnpeciss ICAM-1 abo iHTerpuny f3
(CD18) neiikouuTiB 3HAYHO TIPUTHIYYE YTBOPEHHST O€3KITi-
TUHHUX KaIisIpiB B eKcrepuMeHTalbHux Mopaesx IPII.
ABTOpH BBaXaroTh, 110 OE3KIITUHHI KaIiJIIpy € KiHIIEBUM
MPOIYKTOM XPOHIYHOTO, PELIUIUBYIOYOTO JIEUKOLUTAPHOTO
MOIIKOMXKEHHS CyIMHHOI Mepexi. [1pruomMy ypaxkeHHS BU-
HUKAIOTh BXe Ha moyaTKy po3BuTKy LIl yHacninok mpocsr-
HEHHSI PEeIUIiKaTUBHOIO CTapiHHS CYAMHHUX KJIiTUH [15].
3a BIaCHMMM JaHWMH, Yy TamieHTiB i3 LI/l 2-ro tumy ta
JAMH BusiBiieHO BiporigHe 3MEHIIIEHHS] CEpeIHbOrO 3HAYEeH-
Hs1 SICAM-1 mst rpymn JIMH 0-i cranii mopiBHSIHO 3 YMOBHO
o6’enHaHo0 (IMH 1 — JIMH 3) rpymnoro xBopux. Y XBOpUX
Ha LI 2-ro Tuny ta JIMH BiporinHO 3MeHIIyIOTbCS IIaHCH
HasIBHOCTi He HM3BKOTO 3HaueHHs (3HaueHHs moHan QI) ToB-
HU area thickness MakyJu i3 30ibieHHsIM piBHSI SICAM-1
Ha KoxeH | Hr/mi. 3B’a130K KoHueHTparlii SICAM-1 i3 ToB-
IMHOIO area thickness MaKyIm Ma€ cepelmHiil CTyIiHb BUpa-
keHocTi. Takox y xBopux Ha LIJI 2-ro Tumy Ta JIMH Biporia-
HO 3MEHIIYIOThCS IITAHCH HAsIBHOCTI He HU3bKOTO 3HAYEHHST
(3HaueHHs ioHaa QI) volume macula i3 30UTbIICHHSIM PiBHS
SICAM-1 Ha koxeH | Hr/mi1. 3B’s130K KoHLeHTpatlii SICAM-1
i3 volume macula Ma€e cepenHiii cTymiHb BupaxeHocrTi [16, 17].
MexaHi3Mu, sIKi MOXYTh HECTU BiIIOBiIaIbHICTh 3a MO-
mkomkeHHs: ['PB, BkitouaoTh onocepeakoBaHe JISHKOI-
TaMU TIpsIME YpaXkKeHHsI i 3arubesb eHAOTelialbHUX KIIITUH,
TTOIIKO/KEHHS TICPULINTIB, BITKPUTTS TePMETUIHUX CIIO-
JIyK, BUBLIbHEHHS (paKTOPiB TPOHUKHOCTI, TakuX sIK VEGE
1110 MOXYTh O€3MOCepeaIHbO BIUIMBATH HA IIIbHI CIIOJYKU
i (heHecTpyBaHHSI eHIOTeNiaJbHOTO Oap’epa. 3a JaHUMM
Hu3KK aBTopiB, Buili piBHi SICAM-1, VEGE, IL-6 BusHa-
YalOThCS B CKIIOITOMiOHOMY Tiji manieHTiB 3 LIJI mpu mudy3-
HOMY KJIiHIYHO 3Hauy1omMy JIMH nopiBHSIHO 3 KOHTPOJIEM.
Ix piBHi Kopemo0Th 3 TsKKicTIo A PI1, cTymeHeM aHTiorpa-
(diunoi dyopeciieHii i ToHOW0 central fovea [18—20].
B omHoMy i3 KIIiHIiYHMX OOCHiIKEeHb BUMIipIOBaIU PiB-
Hi sICAM-1, VEGE posunnHoro peuenropa VEGF-2
(sVEGFR-2), MCP-1 i nenrpakcuny 3 (PTX3) ckiomnonio-
HoOI piguHu y 36 nauieHTiB 3 JIMH. MakynsapHuit HaGpsiK
JTOCJTIIXKYBAJIM 32 JOTIOMOTOI0 ONTUYHOI KOT€PEHTHOI TOMO-
rpadii. PiBni SICAM-1, VEGEFE, sVEGFR-2, MCP-1 i PTX3
Y CKJIOTIONIOHI# pigvHi Oy/IM 3HAYHO BUIIIMMU Y TAILIEHTIB 3
JAMH, Hix y KoHTpoji. Crioctepirajiach BiporigHa Kopesi-
mist Mmik piBHeM SVEGFR-2 ckimononioHoi pinyHu i piBHIMMT
sICAM-1, MCP-1 i PTX3. Pesynbratu cBimuath npo te, 110
3arajbHi (paKTOpU MOXYThb iHIYKYBAaTU 30iJBLIEHHS IIPO-
HUKHOCTI cynuH i nopyurysatu ['Pb y maiienrtis 3 AIMH [21].
H. Funatsu i cniiBaBT. JOCIiIKyBaIu 3B’ S1I30K CYAMHHO-
ro eHporesiaabHoro dakropa pocty SICAM-1 abo VEGF
3 JIMH. Byno npoBeneHo peTpOCTEKTUBHE MOCIiIKEHHS
BUNAAKiB y 33 mamieHTiB, sgki maau AMH, ta y 13 mami-
€HTIB 3 HeNlIaOETUYHOIO XBOPOOOIO 0Ueii (KOHTPOJIbHA TPY-
na). 3pa3Ku CKJIOMOAIOHOI piiMHM OyJIM OTpUMaHi I yac
BiTpeopeTnHanbHOI xipyprii, a piBHi VEGF i sSICAM-1 y
CKJI0MOoiOHIi pinnHi BuMiproBaaucs metonoM IPA. Byro
BusBieHo, 10 piBHI SICAM-1 i VEGF y ckiononiOHiit
pinuHi OyaM 3HAYHO BUINMMMU y nauieHTiB 3 JIMH, HixX y
KOHTpoJibHUX MalieHTiB. PiBeHb SICAM-1 ckiomnoaioHoro
Tina BiporimHo KopesoBaB 3 piBHeM VEGF [19].
3a manumu N. Dong i ciBaBT., came ICAM-1, IL-6 Ta
MCP-1 BizirpaioTh ToJI0BHi posi y hopMyBaHHi Ta pO3BUT-
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ky AMH, gk i VEGF [22]. BusiBieHo, 1110 3HMXKEHHS 1IUX
3arajbHUX LUTOKIHIB 3MeHIIye (oBeaqbHy TOBIIMHY Ta
3umxye JIMH [12].

3anajeHHs iHILIOE SIK HEpBOBY, TaK i CYIMHHY IUC-
¢yHKIIit0, 10 cripusie po3BuTKy IMH. ¥V BackynsipHoMy
KOMIIOHEHTI CITKiBKM ajresisi JIEMKOLMTIB 10 €HIOTei-
aJIbHUX KJIITUH Yy PETUHAJIbHIN CYAVHHIN cHUCTeMi, YIIIKO-
JDKEHHSI 3aMMKa4yMX 30H MK KJIiTUMHaMM, 3arudelb
MITMEHTHUX eHIO0TEeMiaJIbHUX KJIITUH CITKiBKU Ta 3arubesb
MEPULIMTIB BilirpatoTh Ba>KJIMBY POJIb Y MOLIKO/KEHHI Cy-
IuH Ta po3Butky JIMH [23].

IcHYIOTH TpM OCHOBHI CTaii MiKpOCYAMHHUX 3MiH, 1110
BUHUKAIOTh YHACTiIOK HecIelM(iyHOTO 3amajaeHHS:

1. PosummpeHHs KarijsipiB Ta 301JIbIIIEHHS] KDOBOTOKY.

2. MiKpoCyIMHHi CTPYKTYPHi 3MiHM Ta IPOCOYYBaHHSI
OILIKiB IJIa3MM KPOBi 3 KPOBOTOKY.

3. TpaHcMirpalilist JeMKOIIUTIB Yepe3 eHIOTEil i HaKOo-
MUYEHHS B MicCIli MOIIKOMKeHHs [11].

Cynunna nucdynkuis npu JPIT Ta IMH o6ymosie-
Ha B Mepuly Yyepry JeKOCTa30M, B OCHOBI SKOTO JIEXUThb
BepOyBaHHS Ta aAre3is JEUKOLUTIB O CYOIUHHOI CUCTEMU
CiTKiBKU. JleiikocTaz — 1ie mepiuii KpoK Yy IMOCTiTOBHOCTI
Momiil aaresii Ta akKTUBALIil, 1110 MPU3BOMSATH IO IPOCOYY-
BaHHS JICMKOIUTIB yepe3 eHporeniii [9]. JleitkomuTu, ski
OepyTh yyacTh Yy IEHKOCTa3i, BUKJIMKAIOTh TPOHUKHICTb Cy-
IIMH IIJITXOM BUBUIBHEHHS IMTOKIiHIB, BKItodyatoun VEGF
i TNF-o, cnpusitoTh yIIKOIKEHHIO €HI0TeTiaIbHOTO 3’ €1~
HaHHSI OLIKiB, TMiJABUILYIOYM PiBHI pEeaKTUBHUX OKCHIA-
TUBHUX PEYOBUH, Ta BUKJIMKAIOTh 3arubesb NepuLUTIB Ta
aCTPOILIUTIB, III0 OTOYYIOTh EHAOTEialbHI KIITHHU [9, 24].

Kpim Toro, HakonuyeHHsI JEHKOLUMTIB MPU3BOAUTDH 10
CYOIMHHOI OKJIIO3ii Ta ITOJaJIbIIIOi TpaBMaTH3allili TKAHMHU
[25]. HactymHi micast ieiikocTta3y 3MiHU LiJTiCHOCTI 3B’ SI3KiB
Ta 3aMMKal0YMX 30H OLJIKiB MOPYIIYIOTh €IHICTH MOHOIIAPY
eHIoTeTiaIbHUX KIITUH. Lle molkomkeHHsT BHYTPIllTHbOTO
I'Pb npu3BoaUTb 10 CyIMHHOI MPOHUKHOCTI i TPOCOYyBaH-
H$ JIEWKOLMTIB Ta MeiaTopiB 3arajeHHs B €KCTpaBacKy-
JISpHU TIpoCTip CiTKiBKU. KpiM Toro, 3arnbesb mepuimTiB
Ta aCTPOLIMTIB, 110 OTOYYIOTHb €HIOTEeJil, MPU3BOAUTL 110
noaasbioro posierieHHs: ['BP Ta 1ie Gibiil BupaxkeHoro
MPOCOYYBAHHS PIUHU Yepe3 CyauHH [9, 26].

Takum yMHOM, iCHYIOUI JaHi 1100 TOJIOBHUX acleK-
TiB matoreHedy JAMH cBiguath mpo Te, 110 3alajieHHsT €
BaxKJIMBUM YMHHMKOM ITIPOLIECIB, SIKi JIeXKaTh B OCHOBI PO3-
ButKy IMH Ta JIPII [27]. Ane HoBe po3yMiHHS di3ziosorii
CITKiBKM OKa M03BOJISIE TIPUITYCTUTH, 110 MaTOTeHe3 ypa-
KeHHsI ciTkiBKu 3a LIJ1 2-ro Tummy Moxke po3riissgaTucs siK
3MiHa HEMPOCYTMHHOI OMWHUILI CITKIBKU OKa.

Kondaikr inTepeciB. ABTOpU 3asIBJISIIOTh NPO BiACYT-
HICTh OyIb-SIKOTO KOHMJIIKTY iHTEpeciB i BIacHOI (iHaH-
COBOI 3al1iKaBJIEHOCTI MPHU IMiArOTOBIII 1i€] CTATTi.

Indopmanis npo dinancyBannsa. PoboTta € yacTuHOO
HayKoBoi TeMu «Poib TOpMOHAJbHUX Ta METAa0OIIYHUX
MPEIUKTOPIB y MiabeTUYHil peTuHOoINaTii» (HoMep AepX-
peectpauii 01190001420, 2018—2020). YcraHoBoto diHaH-
cyBaHHS po6oTu € MO3 Ykpainu.
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CaHHSI OIJIsIy, BAKOHAHHSI BJIACHUX JOCJIiIKEHb.
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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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[oHyaposa O.A."2, Ay60oBuk B.M.?
T XapKiBCbKi HALIOHQABHUN MEANYH YHIBEpCUTET, M. XQPKiB, YKpQiHO
2 AY «dHCTUTYT MPOBAEM EHAOKPUHHOI NaToAorii iM. B.SI. AaHuaescbkoro HAMH Yikpainm», M. Xapkis, YpaiHa

AcCOUIATUBHI 3B’43KN MDK OXXUPIHHAM
| cTYyneHem 3abesneyeHocrTi BitamiHom D
9K YAHHUKOM PU3UKY
NepBUHHOrO rinepnapartupeosy

Pe3tome. AkTyanbHicTb. Ha cb0orofHi BCTAHOBIEHO (YaKT i MexaHi3Mu acoliaTuBHUX 3B's3KIB MiX AeiuTom
BitamiHy D i nepBuHHuM rinepnapatmupeodom (M1ITIT). Bigomo, 1o Ha pisHi 25(OH)D BrinnsaroTe KiiMaTu4dHi ymo-
BU Ta HasiBHICTb OXupiHHS (Ox). BkasaHe Bu3Ha41io MeTy ROCHIAXEHHS — BCTaHOBUTU 3a0€3MNe4eHiCTh Bi-
TamiHomM D XxBopux i3 eHOOKPUHHON MaTosIoriero, WO MELLKatoTb B yMoBax Kiaimary YKkpainu, Ta ouiHUTY BB
Ox Ha pisHi BitTamiHy D i po3suTtok rinepkanbLiemii — o3Haku [ITIT. Marepiann ta metogun. Y 145 xBopux,
SIKI 3Haxoauncb B €HOOKPUHOJONIYHIV KITIHILi 3 MpuBoAdYy PI3HOI eHAOKPUHHOI natonorii, gocnigxeHo IMT, piBHi
kanbyito (Ca) Ta BitamiHy D y cupoBaryi kposi. [poaHanizoBaHo 4acToTy HEAOCTaTHOCTI Ta geiunTy BitamiHy D,
rinepkasbyiemii y rpyrnax 3 OXvpiHHAIM Ta 6e3 Hboro. Pe3ynbtatn. Yactka XBopuX i3 OXWPIHHSIM y 3aralibHiv
rpyni ctaHoBuna 33,8 %, cepen 1onosikis — 28,57 %, cepen xiHok — 35,04 % (p < 0,05). PiseHb Ca B kpoBi 6yB
2,39 = 0,02 mmorns/n, rinepkanbLiemis BigaHadanacsi B 16,55 %, a Ox — y 49 (33,49 %) xBopux. Ha 171i OX piBeHb
Ca craHoBuB 2,42 + 0,02, a B 0ci6 6e3 oxupiHHs — 2,38 + 0,02 (p > 0,05). CepeaHivi piseHb BiTamiHy D y kposi y
3arasnbHivi rpyni ctaHosms 22,95 + 0,73 mMr/mn Ta 6yB BiporigHo Humx4um B oci6 3 Ox (20,95 + 1,39 mr/mn npotu
24,09 + 0,81 mr/mn y rpyri 6e3 Ox, p < 0,05). Po3riogin Xsopux 3a51eXHo Bif CTyreHs 3abesne4eHocTi BitramiHom D
rokasas, Lo B KOropTi 3i 3HUXXeHOK 3abe3rnedeHicTio BitamiHom D Ta HassHicTio Ox nigrpyrna 3 4eqiyntom BiTami-
Hy D (20-29 Hr/mn) 6yna mavixe BABIdi 6inbLLo0, HX rigrpyna 6e3 Ox. Takum 4nHOM, HasiBHICTb OX y XBOpUX i3
EeHOOKPUHHOHO NaTosIorieto He Mae BiporigHoOro BMBY Ha YacToTy rinepkasbLiemii, ane acoyitoeTbCsl 3 BipOrigHUM
BHWKEHHSIM piBHS BiTamiHy D y KpoBi 3 nepeBarot y nigrpyni 3 gegiuntom BitamiHy D, y Tov Hac sik y rpyni 6e3
OXx cnocTepiraeTbcsi nepesara HegoCcTaTHOCT BitamiHy D. BUCHOBKN. Y KliMaTu4HUX yMoBax YkpaiHu y XBopux
3 EHOKPUHHOIO NaTosiorieto CepeHIvi piBeHb 3abe3rnedHeHoCTi BiTaMiHOM D 3HaxoauTbCs y Mexax moro Hegocrar-
HocTi (22,95 + 0,73 Hr/mn). HasiBHICTb OXUPIHHS Yy XBOPUX 3 €HAOKPUHHOK MaTosIorieto acoLitoeTbCs 3 BipOrigHO
OifIbLL HU3bKOI 3abe3rnedeHicTio BiTaMiHOM D, 3pocTaHHAM Mavike BABIYI KifIbKOCTI oci6 3 aegiyntom BitamMiHy
(< 20 Hr/mn). Y XBOpmX 3 EHOOKPUHHOKO NaTOsIOriE0 NOEAHAHHS OXUPIHHS | gegbiumTy BitamiHy D cnig posrnsgatv
SIK YUHHWK PU3VKY NepBUHHOIO rineprnapatupeody. Taki XBopi MoTpebyroTh perysisipHOro KOHTPOSIHO PIBHS KaslbLito
KpOBI Ta NapaTropMOHy, a TaKoX MEANKAMEHTO3HOI NiATPUMKM 3a6e3rne4eHocTi BitamiHom D.

Knio4oBi cnoBa: nepsuHHWI rinepnapatipeos; OxupiHHs, BitamiH D

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

tupeosi (IITTIT) vacrinre, HiX 3a #oro BincyrHocTi, Bin-  Bitamin D (1,25(OH),D) muisaxom cTUMyJIsLi aKTMBHOCTI

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

acolLliaTUBHUX 3B’SI3KiB MiX aedinuToMm BitamiHy D Ta — migsuueHui pisens 1,25(0H),D za IT'TIT Brutu-

TITTIT nmoB’s3y10Th i3 AeKiIbKOMa MeXaHi3MaMMU: Ba€ Ha cTaTyc BiTamiHy D muisgxom iHriOyBaHHSI 1OTO
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OpOAYKYBaHHsS y LIKipi Ta momajblloi KOHBEpCii B me-
qiHi [4];

— mnepioa HamiBxutTs 25(OH)D, meviHkoBoro mpo-
IYKTY, TaKOX Moxke ckopouyBaTtucs 3a III'TIT yHacmimox
MiABUILIEHHS MeTa00JiUHOro KJIipeHCY Ha TJIi MiABUIIEHOL
iHaKTUBALIil B meviHi [5];

— TaKOX XpOHiuHui nediuut Bitaminy D ctumyioe
aKTUBHICTh MPUILIUTONOAIOHMX 3aJI03 Ta MOXKE CTaTU MpHU-
YMHOIO PO3BUTKY iX TilepIuiasii Ta aBTOHOMHHX aJlecHOMa-
TO3HUX 3MiH [6].

Ille 40 pokiB ToMy Oy10 BHepile Bin3HA4YeHO, IO Ha
i nediuuty Bitaminy D mepe6ir III'TIT € Ginbin TsK-
KuM [4]. 3a jaHUMU AEKIJIBKOX JOCIiIKEHb, HIKYUIA pi-
BeHb 25(OH)D 3a II'TIT acotiitoeTbes 3 OLTBIIO MacoO
afeHoOMHU, 3HaYHUM TiaBuineHHsIM piBHs I1TI, kanbiiito,
BUPAXKEHIIIUM MOTOHILIEHHSIM KiCTOK, 3HWXEHHSIM iX Mi-
HEpaJIbHOI IIIJTBHOCTI, PO3BUTKOM pPaMiOJIOTIYHUX O3HAK
TITTIT, takux sk pibpo3HO-KicTO3HMIA ocTeiT [4, 6, 7].

Baromum axkrtopoMm, sKuii BIJIMBAaE Ha piBeHb
25(OH)D, BBaxaroTb 30UTbIIEHHSI YaCTOTU OXKUPIHHS
(Ox), sKe acowitoeThbes 3i 3HMKeHHSIM 25(OH)D uepes
HU3KY ITOTEHUIMHUX MeXaHi3MiB [8].

3 orjsamy Ha BIUIMB KJIIMATUYHUX YMOB Ha IPOAYKIIiIO
BiTaminy D y 1mikipi 3 momasibliiol KOHBEPCi€lO B TEUiHIL
[5, 7], a Takox BcTaHOBJIEHY acolialiio MixX OX Ta 3HU-
keHHsiM 25(OH)D [8], MeToro noctiKeHHs1 € BCTAHOBUTHU
3a0e3MeyeHicTh BiTaMiHOM D XBopuX i3 €HIOKPUHHOIO
MaTOJIOTIE€I0, SIKi MEIIKAIOTh 32 YMOB KJIiMary YKpaiHu, Ta
OLIIHWTY BIUIMB OXXUPiHHS Ha piBHI BiTaMiHy D i po3BUTOK
rinepkanbliieMii — o3Haku [1T'TIT.

MaTepiaAn Ta MeToAMU

Y 145 xBopux, ski nepedyBann y KiiHiui Y «IHcTu-
TYT IIpo0ieM eHIOKpUHHOI martoJjorii im. B.A. Jlanunes-
cbkoro HAMH VYkpainu» 3 npuBoay pi3HOI €HIOKPUH-
HoI maroJiorii, gociimkeHi iHnekc Macu tina (IMT), piBHi
kainpiito (Ca) Ta Bitaminy D y cupoBartii kposi. Pisens Ca
BU3HAYIU (DOTOKOJOPUMETPUUYHUM METOAOM 3a JOMOo-
moroio Habopy «CnJl» (Ykpaina) (JlabopaTopHi HOpMU —
2,1-2,5 MMonb/n). YMmicT BiTamiHy D Bu3Hauanu imyHo-
¢epMEHTHUM METOIOM 3a AOMNOMOrow Habopy «25-OH
Vitamin D (total) ELISA», Himeuunna.

[IpoaHasnizoBaHO 4YacTOTYy HEAOCTATHOCTI Ta Aeilu-
Ty Bitaminy D B rpymax 3 Ox Ta 6e3 HbOro: aneKBaTHUMU

BBaXXaJIUCh piBHiI BiTamiHy D > 30 Hr/mj, HemocCTaTHi-
ctio — 20—30 ur/mna, npedinurom — < 20 Hr/mi1, BUpaxe-
HuM aedinrrom — < 10 Hr/mi [9]. Takox mpoaHanizoBaHO
yactoty OX y rpymax i3 HopMaJbHUM Ta 3HIKEHUM PiBHEM
BitTaminy D.

JlocaimkeHHsT cxBaJleHe KOMici€lo 3 0ioMeIMYHOI eTH-
K1 XapKiBCHKOT0 HAILIIOHAJTBHOTO MEIUYHOTO YHIBepCUTe-
Ty (mpoTtokoa Ne 2 Bix 19.02.2021).

CraTtuctTuyHy 0OpOOKYy Omep:KaHMX JAaHUX IIPOBEICHO
MeTO/laMU BapiallifHOi CTaTUCTUKM 3a JOMOMOTOI0 CTaH-
JIAPTHOTO ITaKeTa CTATUCTUYHMX pPO3paxyHKiB Microsoft
Excel. Tpynu nepeBipsiivcsi HAa HOpMaJIbHICTh PO3MOIiTY 32
nonomoroto Metony Koiamoroposa — CMupHoBa. Y 3B’513-
KY 3 YCTaHOBJICHOI0O HOPMAJILHICTIO PO3TOIiTY 3aCTOCOBY-
BaJIUCSl METOM NMapaMeTPUUHOI CTaTUCTUKU. JlaHi HaBee-
Hi y BULJISIAL CepeAHbOT0 apu(PMETUYHOIO Ta CTATUCTUYHOI
MOMWIKM cepeaHboro apudmernyHoro (M £ m). Bipo-
TIHICTb PO30OIKHOCTEN CepeAHiX BEJMYMH BU3HAYaIMU 3a
t-xputepiem CtbiogeHTa. Pi3zHuIII BBaxkanacs 3HAYYIIOIO
mpu p < 0,05.

PesyAbTaTH

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

VY Ttabn. 2 HaBeneHo piBHi Ca Ta BiTamiHy D y KpoBi
XBOPUX 3 €HIOKPUHHOIO MATOJIOTI€I0 3aJeXKHO Bill HasiB-
HocTi Ox. PiBeHb Kanbliifo B 3arajbHiil TPyIli CTAHOBUB
2,39 £ 0,02 MMOIB/J1, TIPU LIOMY TilepKaJbLIiEMIsT CITO-
crepiranacs y 24 xsopux (16,55 %), a Ox — y 49 (33,79 %).
Ha 1 Ox piBens Ca cranoBuB 2,42 + (0,02, a B ocid 6e3
Ox — 2,38 + 0,02, pisHuLISt MiX rpynaMuy He OyJia Biporia-
Hoto (p > 0,05).

CepenHiii piBeHb BiTamiHy D y KpoBi y rpymi, 1o ao-
chimxyBanach, ctaHoBuB 22,95 + 0,73 mr/mi Ta OyB Bipo-
rigHo (p < 0,05) HrKuMM B oci6 i3 Ox (20,95 = 1,39 mr/mn
npotu 24,09 + 0,81 mMr/m).

Po3sroaisn xBopux 3a1eXHO Bifl CTYIEHs 3a0e3MeYeHOCTi
BiTamiHOM D HaBeneHo Ha puc. 1, KWl JeMOHCTpPYE, 110
y KOTOPTi 3i 3HIKEeHOIO 3abe3IeueHicTio BitamiHom D Ta
HasiBHicTIO OX Maitke BIBiui Oisibllla yacTka ocib i3 Helo-
cratHicTio Bitaminy D (20—29 Hr/mut).

Tabnuys 1. Xapaktepuctuka BOoCnigXeHoi rpynu

; HassHicTb OX
Mpyna n B("\';l’ ftr)nK)M o %
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
Ta6nuys 2. PiBHi BitamiHy D Ta Ca B cupoBarTLi KpoBi 3a71€XHO Bifj HassBHOCTi oXupiHHsa (M = m)
lNMoka3Huk 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 €HIOKPUH-
Hy TIaTOJIOTiI0 HE CIIpaBJIsSIE BipOTiIHOTO BILJIMBY Ha 4acTO-
Ty TilepKaiblieMii. ¥ Toit Xe yac B ocib i3 Ox cepenHiit
piBeHb BiTamiHy D y KpoBi BipoTiZHO 3HMXKYETBCS, a Cepe/l
ocib 3i 3HMKEHUM piBHeM BiTamiHy D nepeBaxkae aedilut
BiTaminy D, Ha BimMiHy Bix oci0 6e3 OxX, y IKMX ITepeBakae
HeJlOCTaTHICTh BiTaMiHy D.

O6roBopeHHs

Pesynbsrat gocmimkeHHsI TOKaszaiu, IO Cepel XBO-
puX i3 pi3HOI0 SHOOKPMHHOIO 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.

OCKIiJIbKM Ha CbOTOAHI MUTAHHS TOIIMPEHOCTI aedi-
Uty BiTaMiHy D y CBIiTi JOCUTD IIMPOKO BUBYECHE, € MOX-
JIUBICTb TIOPIBHATU PE3YJbTaTH Y PI3ZHUX MICLIEBOCTSX.
Tak, 3a manumu gocaimkeHHs1 Euronut-Seneca [10], mem-
kaHui IliBHivHOI €Bponu MatoTh cepeaHi piBHi 25(OH)D
40—50 Hr/mi, 10 TOB’SI3YI0Th i3 CBITJIIIOIO IIKipOIO Ta
3HAYHOIO YAaCTKOIO B PaLIiOHI IIPOAYKTIB MOPSI, a B IiBACH-
HOEBPOMEHIIB 1eil moKa3HUK crtaHoBuUTh 20—30 Hr/mi.
ITpu o6cTexenHi 1575 memkaHiiB Ykpainu Bikom 20—95
POKIiB BCTaHOBJIEHO, 110 Juiie y 4,6 % ocib piBni 25(OH)D
repedyBajiu y Mexax HopMu, y 13,6 % Bin3zHaueHO Hemo-
cTaTHICTh, a 'y 81,8 % — medimuT Bitaminy D [11]. Cepen
KOTOPTU XBOPUX PEBMATOJIOTIUHOTO Tpodinto, sKi Oyamn
oOcTexkeHi B OOJacHIi KOHCYJBTAaTUBHIN IOMIKITiHI-
i M. JKutoMmupa, HegoctaTHicTh BitamiHy D mamu 18 %
MOPUIHSITHX 32 PiK XBOPUX (MEPEBaKHO 11e OyJIM KUTEJIi Mi-
cra — 69,5 %) [12]. Tobro npobiema aediuuty Bitaminy D
€ aKTyaJIbHOIO JUTS Pi3HUX KpaiH, a 3Baxkalouu Ha pO3BUTOK
Pi3HOOIYHUX MATOJIOTIYHHUX IIPOILIECIB Ha TJIi HU3BKOIO PiB-
Hs1 BiTamiHy D, € HeoOXimHiCTh po3po0OKHU audepeHIliiioBa-
HOI TSI Pi3HUX KJIIMaTUYHUX YMOB CUCTEMHU MOHITOPUHTIY
CTyIIeHsT 3a0e3IMeYeHOCTi MelIKaHIIiB BitamiHoMm D [13, 14].

3a onepkaHMMU TaHUMU, Ha TJ1i OX piBeHb BiTaMiHy D
Yy KPOBI BipOTiTHO 3HMXKYETHCS i TIPU LIbOMY 30UJIBIIYETh-
¢Sl KiJIbKIiCTh 0ci0 3 pedinurom Bitaminy D (< 20 Hr/mi).
V 16,5 % o6cTeXeHUX BUSIBJICHO TillepPKaIbIIEMII0 — IIPO-
BimHuit cumrnroM mMoxiuporo [TT'TIT, npuyomy Ha Tai Ox
piBeHb Ca OyB BUILIMM, HixX B 0ci6 6e3 O, ajie pi3HMIII He
JOCSITJIM CTYTIEHSI BipOTiTHOCTI.

bepyun no yBarum BCTaHOBJIEHI MeXaHi3MU acoLliaTUB-
HUX 3B’s13KiB MiX nedimurom Bitaminy D i I1T'TIT, snauny
MOIIMPEHICTh HEAOCTATHLOTO 3a0e3MeueHHs BiTaMiHOM D
XBOPHX i3 eHIOKPUHHOIO MaTOJIOTi€l0, HasgBHICTb OX (Ipu-
OJIM3HO Y TPETUHU XBOPUX), OOTSIKEHHSI CTYTMeHs nediuuty
Bitaminy D Ha 11i OX, MO€AHAHHS Y XBOPUX 3 EHIIOKPUHO-
natissmu gedinuty Bitaminy D 3 Ox citin po3miHIoBaTH K
4yUHHUK pu3uky po3BUTKy III'TIT. ¥V Takoi rpynu xBopux
HEeOOXiTHO peryJIsipHO KOHTpooBaTy piBHI Ca B cupoBat-
i kposi ta [1TT, a Takox miaTprMyBaTH HOpMaJIbHY 3a0€3-
MeyeHicTh BiTamiHOM D.

BucHoBKkMU

1. ¥V xiiMaTUYHUX yMOBax YKpaiHU y XBOPUX 3 €HI0-
KPMHHOIO TIATOJIOTIE€I0 CepedHiil piBeHb 3a0e3MeYeHOCTI
BiTaMiHoM D mepebyBae y mexax HOro HeIOCTaTHOCTI
(22,95 + 0,73 Hr/mn).

Hopwma BiT. D
M HepocrartHicTtb BIiT. D
B [eciunT BiT. D

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

2. HasgBHICTb OXXMpPiHHS Y XBOPHUX 3 EHIOKPUHHOIO Ta-
TOJIOTIi€I0 ACOILIIOETHCS 3 BipOTiMHO HIDKYMM 3a0e3MedeH-
HsIM BiTamiHOM D, 3pocTaHHSIM MalixkKe BIBiUi KiJIbKOCTi
oci6 3 gediurom 11poro BiTaminy (< 20 Hr/MIT).

3. VY XxBOpUX 3 €HIOKPUHHOIO TATOJIOTIEI0 MOETHAHHS
OXUpPiHHA i nediuuTy Bitaminy D ciin po3risaaTtil SK YuH-
HUK PU3UKY TIEPBMHHOIO Tinepriapatupeosy. Taki XBopi
MOTPEOYIOTh PEryIsIpHOrO KOHTPOJIIO PiBHS Kalbllilo KPOBi
Ta TIapaTTOPMOHY, a TAKOX MEIMKAMEHTO3HOI MiATPUMKHI
IIJISI aIeKBaTHOTO 3a0e3meyeHHs BiTaMiHoM D.

KonduikT inTepeciB. ABTOpU 3asBJSIIOTh MPO BiACYT-
HiCTh KOHMJIIKTY iHTepeciB Ta BjlacHOi (hiHaHCOBOI 3alli-
KaBJICHOCTI IIpH MiATOTOBIIi JaHOI CTATTi.

Indopmaniss mpo dinancysanns. Crartss cTBOpeHa B
pamkax HIP «Po3po6iaeHHS METOOOJIOTIYHMX ITiAXOMIB 10
CKPMHIHTY, TiarHOCTUKM i MEHEIKMEHTY MEPBUHHOIO Ti-
reprapaTupeosy 1jsl pi3HUX JAaHOK CUCTEMU OXOPOHMU 3/10-
por’si» (HAMH Ykpainu, 02.21 (20212023 pp.)).

BHecok aBTopiB y miaroroBky crarti. /lonuaposa O.A. —
KOHIIEMIIisI, OW3aiiH MOCJiIKEeHHs, pedaryBaHHS CTarTTi,
Jly6osux B.M. — o0GCTeXXEHHSI XBOPUX, HAITUCAHHS 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(0OH)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/I, 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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KAiIHIYHU BUNOAOK MOCUBHOI TPOMOOEMOOAIT
AereHeBol apTepii Y MOAOAOIo YOAOBIKQ
3 OXKUPIHHAM

Pestome. Tpomboembornis nereHesoi aptepii (TEJIA) — oguH i3 HeGaraTboX XUTTE3arpo3/mBMX CTaHiB. Ha cbo-
ro4Hi 3a YMOB MEHLLIOI pyX/IMBOCTI JII0[EV B cuily NPOogheCiviHOI ix AisinibHOCTI (TpuBase cuaiHHS 3a KOMITOTepPOM)
i coyianbHOI MoBeRiHKM 3pocra KinbKiCTb BUNaaKiB BEHO3HOro TpoMboembornismy. Pekomergadii €Bponericbkoro
ToBapucTBa Kapgiosnoris 3 TEJIA (2008, 2014, 2019 pp.) cTanu noTYXXHUM iIHCTPYMEHTOM LLOA[O [iarHOCTUKM, JiKY-
BaHHs | cTpatuabikalii pusnKy cMepTenbHUX Hacnigkis. [NpoginakTvka peymamBy TPOMO0EMOOIYHUX YCKNa[HEHb
i il TpmBanicte 3anexutb Big aKkTty cripoBokosaHocTi TEJIA. PekomeHpauismn y po3BUTKY TPOMG0OEMOOsTIHHMX
YCKNagHeHb BPpaxoBYeETbCS HasIBHICTb cepleBOi HeQOCTaTHOCTI, iLLeMidYHOI XBopobu cepus, qibpunayii nepes-
cephb, WO NeBHOK MIPOK CTUPAE BIAMIHHOCTI MK apTepiasibHUMU | BEHO3HUMU TpoMbo3amn. PakT 3pOCTaHHS
Bunagkie TEJIA 3 BikoM € He3anepeyHuM, nNpoTe Ha BiAMIHY Bif atepoTpoMb03y BEHO3HI TPOMOO3U BUHUKAIOTh
Habarato paHille, y MonoAaLUIv nonynsyii. Takum YMHOM, BEHO3HI TPOMOO3n € [eLLO «MOJIOALLUMMU» 3a apTepi-
asnbHi. CTOCOBHO reHaepHux BigMIHHOCTEV, To 3 Bikom TEJIA yYacrTille TpanniseTscs y YoM0BIKiB, y XIHOK criocTe-
piraetscsi TeHAeHUis A0 «OMONomKeHHs1» TEJIA. Heabusiky posb B LibOMY BIGIrparoTb MpuiioM KOHTpauenTuBiB,
PUBNKN BEHO3HOIO TPOMOOEMOOII3MY HECYTb BariTHICTb, MOI0rv. Xo4a MEHLL BIJIMBOBUMU B PO3BUTKY BEHO3HOIO
Tpomboemboniamy i TEJIA BBaXaroTbCsl JIDKKOBUU PexXuM (GirbLue HIXX TpU AHI), BHEPYXOMIIEHHS Y CuasiioMy rosio-
JKEHHI (TpuBanuvi nepenit, noizgka B aBToMooini), noXunuii BiK, y peasibHivi KIiHIYHIV npakTviyi He cig HEXTyBaTtu
nianapocKomniYH1MK onepawisiMm Ta CynyTHIMWN CTaHaMmn — OXUPIHHAM, LIyKpOBUM LiabeToM, apTepiarnbHOro rinep-
TEH3IEI0 | BAPUKO3HUM PO3LLMPEHHSIM BeH. [Tpy HaviMeHLwivi nigo3pi Ha TEJIA BaxnmBuM € BpaxyBaHHs JliKapem
BULL|e3a3HaA4YeHNX YUHHWKIB. YiTKuv anroputM [JiarHOCTUKM | cBOeYacHe JiKyBaHHS 3abearnedartb eheKTUBHICTb
BEJEHHSI TakKnX XBOpuX i ripolec ix ogyxaHHs. OCTaHHIMU poKaMu OXUPIHHSA SIK YNHHUK HU3bKOIHTEHCUBHOIO 3ara-
JIEHHS1 CTasiv BBaKaTv rpuHYeTHUM [0 MPOLECIB MigBULLIEHOro TPOMOOYTBOPEHHS. | Xo4a 3'icoBaHi NeBHi MexaHiamm
TPOMOGOYTBOPEHHS MPU OXUPIHHI, [0 KIHUSI HE3PO3YMIIMMU 3aNNLLAITLCS YacTi ¢haTasibHi TPOMOOTUYHI HACTIOKU
Ts>KKOro nepe6iry COVID-19, nepeBaxHo y kateropii nayieHTiB i3 OXUPIHHAM, MOPYLLUEHHSIM BYIrfieBOJHOrO 06Mi-
HY, LUyKpoBuM giabeToM. HaBeneHuM KiliHIYHUM BUNagKkoM aBTopy MPOJEMOHCTPYBAaTU CyMapHy cTpatvugikauio
YUHHWKIB PU3UKY HaBITb, HA MEPLLMV 0154, HECYTTEBOrO BI/IMBY OXUPIHHS | CT., ane B NoeaHaHHI i3 BapuKO3HO0
XBOPOBOIO HUXKHIX KIHLIBOK, LLJO CTasio npuYnHoro macuBHoi TEJIA i3 3yrnvHKoO cepLsi y MOSIO[0ro YoroBika.
KntoyoBi cnoBa: tpom6oem6oris nereHeBoi apTepii; BEHO3HUI TPOMGO3; BUCOKMI PU3MK; TDOMOOMITUYHA Te-
panisi; aHTUKoaryssiHTu, OXXUPIHHS

Bctyn

3a MaHWUMU CTATUCTUKU, KOXHY XBUJIMHY B OJHOTO
nauieHta B CLIA wmaHidecTyloTh CUMITOMM TpOMOO3Y
rnbokux BeH (TI'B) HMKHIX KiHIIIBOK a00 TpoMOoeMb0-
Jii iereneBoi aprepii (TEJIA); KoXHi 1I’SITh XBUJIWMH OIUH
nauieHT moMupae BHacainok TEJIA. Tak, y cBiti Bin TEJIA
mopigHo rmomupae 0,1 % HaceneHHs, TOCTiTa/IbHA JIeTallb-
HiCTb cTaHOBUTH 15,6 %, XipypriuHa JieTaabHicTh — 5 %,
MIPUYOMY JIETAJIbHICTD Y Ieplili 3 Micsli csira€ npuOIn3HO

12,7 %. Cnin BinzHauuTu, 1o guire y 10 % miarHo3 Bcta-
HOBJIIOETHCS B IEPILi TOOMHU Bil PO3BUTKY 3aXBOPIOBaH-
Hs. MOXIMBO, 4epe3 MO3aiyHiCTh KJIiHIYHOI KapTUHU i
BiICYyTHiCTh criennpiyHux cumnromis niarno3 TEJIA Bcta-
HOBJIOETHCS B 1 i3 12 TaIi€eHTIB HA JOTOCIITaILHOMY €Ta-
i, y 30 % nomepnux aiarno3 TEJIA He po3risimaBes, Xo4ya
KJIiHiYHi 03HaKu OyJM JOKYMEHTOBaHi, a Hee(eKTUBHICTh
AHTUKOATYJISTHTHOI Tepartii 3/e0iIbII0T0 MoB’s13aHa i3 He-
BUACHMM ii Ipru3HaYeHHsIM [1—3].
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Cepen YMHHUKIB 3 BHUCOKHMM IIIAHCOM iHillifOBaHHS
TEJIA Bu3HaHi BeluKe XipypriyHe BTpyYaHHsI, BeJIuKa
TpaBMa — TepesoMu (CTerHa, HOTM), PEeno3ullis yaam-
KiB CTETHOBOI KiCTKM, KOJiHA, CIiHAJbHI MOIIKOIKESHHSI.
Y HoBill penakiii HactaHoB 2014 poKy 10 TaKMX YNHHUKIB
BiIHEC/IM TOCITiTali3alliio 3 TPUBOLY CEPLEBOI HEIOCTaTHO-
cri (CH) abo ¢iopusuii nepencepab, iHbapKT MioKapaa.
13 cepenHbOIO 3HAYYIIICTIO BIUIMBY Bil3HAY€Hi apTPOCKO-
MisT KOJIIHHOTO CYIIO0a, 37TOSKICHI ITyXJIMHU i XiMioTepartis,
JIETEHEBO-CepleBa HEIOCTaTHICTh, Mapaliy y iHCYJIBTHUX
XBOpUX, a TaKOX Teparisi OpaJlbHUMM KOHTpalEeNTUBa-
MM, TOPMOHO3aMiCHa Tepartisi, TIC/ISITIONIOrOBUiA Tepio,
eKCTpaKopIiopajbHe 3arlliIHeHHS, TTOIepeIHi BUMaIKU Be-
Ho3Hoi TpoMboemboii (BTE), Tpombodinii. Men Brim-
BOBMMHU YMHHUKaMU oa0 po3BUTKY TEJIA BBaxaroTbcs:
JIDKKOBMI peXXyM Oinbllle HiXK TpU [IHi, 3HEPYXOMJICHHS Y
CUIISTYOMY TIOJIOXKEHHI (TpUBAJIMiA TIepETiT, TIOI3AKU B aB-
TOMOOIJIi), TTOXWJIMI BiK, JIallapOCKOITiYHi orepallii, Barit-
HICTb (JOTIOJIOTOBUIA TIEPiOM) Ta CYITYyTHI CTAHU — OXUPiH-
HS1, IlyKPOBUI AiabeT, apTepiaibHa rinepTeH3is i BApUKO3He
posmupenHs BeH [4—7]. Tpamuuiitno TI'B 3meGinbinoro
HUXKHIX i BepXHiX KiHIIIBOK, (bJie0OTPOMOO3M BeH Ta3a BBa-
2KaloThCs HauacTilMMU Tpurepamu y BuHuKHeHHi TEJIA.
JloBeneHo, 1110 BEHO3Hi TPOMOO3U € NEII0 «MOJIOMIINMMI»
3a aprepiaibHi. Tomy octaHHiM yacom TEJIA Bu3HaHa
BaXXJIMBOIO IIPUYMHOIO CMEPTI y IMAIli€EHTIB MOJIOJOTO BIKY.
Taxk, y mocnimkenHi Sakuma i3 2007 aBrorciii 2,3 % cmep-
Teil MpuIagaio Ha kaTeropito ocid Bikom Bif 20 10 39 pokis
[6]. Anaui3 aBTOMICIi MPOAEMOHCTPYBAB, 110 TiIbKK y 20 %
niarHo3 TEJIA BcTtaHOBIIOBaBCS MPYDKUTTEBO. A HeBIayi
AHTUKOATYJISTHTHOI Tepalrii y 1€l Kareropii XBopux o0y-
MOBJIEHI 3[e01IbIIOro 3BOJiKaHHSIM 1l TTpU3HAYEHHSs, a00
B3araji Take MUTaHHs He ITocTaBaio. [CHye nuIie aeKiibKa
nJociimkeHs 3 BuB4eHHsT TEJIA y Mononux moneii [5].

CyMmHiBU npu BcTaHoBJIeHH] aiarHo3y TEJIA oOymoB-
JIIOE HecTen@iuHICTh KIACMYHOT CUMIITOMATUKU Ta MO-
3a1YHICTh KJIiHIYHOT KapTuHU. 3TrigHo 3 npaBuiamu PERC
(Pulmonary Embolism Rule out Criteria), miarHo3 BBaxa-
€ThbCSI CYMHIBHUM TIpH Billi nauieHTa < 50 pokiB, 4yacToTi
cepueBux ckopouennb (HCC) < 100 ynapis, Sa0, < 95 %,
BiJICYyTHOCTI KPOBOXapKaHH$, 3aCTOCYBaHHI Teparlii ecTpo-
TeHaMM, XipypriyHUX BTPYYaHHSIX UM TpaBMax YMPOIOBX
YOTUPBOX TUXHIB, TOIMEPEIHbOMY €Ii30[i BEHO3HOTO
TpoM0OOeMOO0IIi3My I yHiJJaTepaJbHOTO HaOPSKY KiHIIiB-
ku. YnHHuku pusuky TEJIA pisHomaHiTHi. CyvacHi pe-
TPOCHEKTHUBHI HEKOHTPOJIbOBAHI JOCTIIKEHHS Y MOJIOINX
Jozieit BctaHoBMo0Th, 1110 TEJIA 'y 17,8 % € HectipoBoKo-
BaHO10. BariTHicTh, KOHTpaLIENTUBY i TPaBMU CIIPABIISIIOThH
OLTBIII CYTTEBUI BIUIMB 1010 PO3BUTKY BEHO3HUX TPOMOO-
3iB Yy MOJIOIMX, HiXK y cTapinux oci6 [12].

Ilomnpu icHy10Uy HEOTHO3HAYHICTh MOTIJISIIB IIOA0 3HA-
qyymiocTi oxkupinHsa B po3BUTKy TEJIA, Bxke 3 yaciB ®@pa-
MiHTe€MCBKOTO JOCJIIKEHHSI i BiIIMOBIIHO 10 pPEeKOMEH-
nauiii €Bporneiicbkoro ToBapuctsa Kapaiosoris (2008 p.)
OXMPIHHS MOCTYJIIOBAJIOCH IK YUHHUK PU3UKY BEHO3HOTO
TpoMboeMOomismy i TEJIA [7, 11]. 3a pe3ynsratamu ne-
KiJTbKOX MeTaaHauti3iB, yactoTa repsuHHOI BTE cepen ma-
LIEHTIB 3 OXMPiHHSAM yIBiUi BUIlA, HIXX Cepel Malli€HTiB
i3 HopMasibHUM iHaeKcoMm Macu Tina (IMT). Yacrora mo-
propHux BTE cranoBwna 16,7 % mpu IMT 25—-30 xr/m?,

17,5 % — npu IMT > 30 xr/m? nopiBHsiHO 3 9,3 % y naitieH-
TiB i3 HOpMaJibHOW Macoto [5]. OctaHHIM YyacoMm AesIKUMU
TOCTIIKEHHSIMU 1 Y MOJIOIUX 0Ci0 OXUPIiHHS PO3TJISIIA€Th-
Csl SIK B&KJIMBUI YMHHUK PU3NKY BEHO3HOTO TpOMO0eMO0-
JIi3My, Xo4a iHIIli aBTOPY BKa3ylOTh Ha HEBIPOTiIHICTh 11O~
ro [6]. OXupiHHS HEPIIKO aCOIHIOETHCH i3 TIMOAMHAMIEIO,
BapUKO3HOIO XBOPOOOIO HMXHIX KiHIIIBOK, sIKa Ma€ caMO-
CTiliHE 3HAYEHHS 11100 TPOMOOYTBOPEHHSI Y BeHAX HUXKHIX
KiHIIiBOK i CyMapHO 301JIbIIIyE pU3NK TPOMOOEMOOJTiiA.
ZKupoBa TKaHWHA SIK eHIOKPUHHUI i TapaKpUHHUI Op-
raH Oepe yJacTb y mpoliecax, 1110 PeryIioloTh TPOMOOYTBO-
pPEHHS. AIWIMOHEKTUH, K CUTHAJbHMI TOJINEeNTUI, BU-
pOOJISIETHCS aIUMOLIMTAMM | CTUMYJTIOE MPOAYKIIiI0O OKCUTY
a30Ty, TUM CaMUM CTPUMYIOUM PO3BUTOK E€HAOTENiaTbHOI
nucohyskuii [9]. TimoagunoHeKTUHEMIis] acOLIOETbCs i3
MOPYLIEHHSIMU TPOMOOIMTAPHO-TIA3MOBOTO TEMOCTa3y 3
MOMAJIBIIM MPUILBUILIEHHSIM TPOMOOYTBOPEHHSI. 3BiCHO,
MOro piBeHb iCTOTHO 3HMKEHMI IPU OXUPiHHI i abmoMi-
HaJIbHOMY PO3IOiji XKnpoBoi TkKaHUHU. Cepesl MexaHi3MiB
TPOMOOYTBOPEHHSI TIPU OXUPIHHI PO3IISIAI0Th CEPENHbO-
IHTEeHCHUBHE 3aIlaJIeHHs, IpUTaMaHHE XMPOBiil TKaHWHI,
i3 CTUMYJISILIIEIO TPOMOOLIMTIB i ypaXkeHHSIM €HIOTEiI0 Cy-
nuH. [1po3ananbHi IMTOKIHU, SIKi CUHTE3YIOTh alIUIIOLIUTH,
CTIpUSIIOTh aKTUBAILIil MPOKOATryJISTHTHUX (DaKTOPiB Ta MoJie-
KyJ1 aaresii, MpUrHiY€eHHIO aHTUKOATYJISIHTHUX PEryJsiTop-
HUX OUIKIB, MiIBUIIEHHIO TeHEepallil TPOMOIHY Ta aKTHBALIil
TpoMOouuTiB. Ilpo3anajibHi LIUTOKIHU agWMOLMTIB, Taki
K (pakTop HEKpo3y MyxJuMHM o (tumor necrosis factor —
TNF-a) ta IL-6, cTUMYITIOIOTH BUKUI TKAHMHHOTO (haKTopa
3 eHJOTeiaIbHUX KJIITUH Ta MOHOLIMTIB. 3anajJieHHs ITiI-
TPUMYE TPAH3UTOPHA TIMOKCis MIBUIKO 3pOCTAIOYO0i Ta Mo-
raHO BacKY/ISIpU30BaHOI >KMPOBOi TKaHWHU. PemonenboBa-
Ha 3arajJeHHsIM XUpoBa TKaHWHA TOJIsIpU3ye Makpodaru B
aKTHBOBAHY TPO3ananbHy (hopMy. Ix B3aemoist 3 agumorm-
TaMU Ta TIPeaguIolUTaMU JOAATKOBO ITiIBUIIYE CEKPELit0
Ta CUCTEMHY LUPKYJISLIO MPO3analbHUX HIUTOKIHIB, TAKUX
K TNF-a, intepretikinu (IL-6 Ta [L-1p), BUKMKawoun Ta
MiATPUMYIOUM CTaH CUCTEMHOTO 3aIajJeHHsI B €HI0TeJTil.
Hu3sbkoiHTeHCHBHE 3amajieHHs TaKOX AaCOLIIOETHCS
3 JIUCPETYJISIIED €HIOTeHHUX aHTUKOAryJSTHTHUX MeXa-
Hi3MiB, BKJIIOYAIOYM iHTiOITOp TKAHMHHOTO (hakTopa, aH-
tutpoMOiH 11 Ta cucremy npoteiny C [1]. Brius npo3sa-
MaJbHUX UMUTOKIHIB HAa TeNaToOUUTH Ta KJIITUHU €HIOTEil0
IIPOBOKYE ITIABUILEHHS TaKUX (PaKTOPiB 3ropTaHHs, SIK IO-
ctpodazoBuii 6iok idopuHoreH, dakrTop GoH BinnedpaH-
na Ta ¢akrtop VIII. Ilopsin 3 eHnoTesieM cyauH Ta remaro-
LIMTaMU KUPOBAa TKAHWHA CUHTE3Yy€E iHTIOITOp akTUBaTOpa
mnasMiHoreHy (PAI-1), sikuii iHriOye SIK TKAHMHHUI aKTUBa-
TOP IIA3MiHOTEHY, TaK i aKTUBATOP IUIa3MiHOTeHY YPOKiHa3-
HOTO THITy, IPUTHIUYIOUX TUM caMUM I1poliec hiOpruHOIII3Y.
[TinBuryetscs cunTe3 PAI-1 BiciiepaJbHOIO XXMPOBOIO TKA-
HUHOIO TpH 1HeHTpasibHOMY TuTi oxxupiHHs. TNF-o Takox
cIipusie minBuilieHHIO nmpoaykiii PAI-1, 1o no3Bosnsie 3B7s1-
3aTy TIpUTHIYeHHs (hiOpMHOIMIZY 3 HU3bKOIHTEHCHBHUM 3a-
MaJIEHHSIM, IpPUTaMaHHUM OXUpiHHIO. TakuMm uyrHOM, PAI-1
SIK KOMITOHEHT (hiOpMHOITUYHOI CUCTEMU KPOBi CTabili3ye
¢ibpuH, Oepe yJyacTb y peMOIENIOBaHHI CyauH, KIITUHHINA
Mirpariii, IpUrHidy€e aKTUBaTOPH IU1a3MiHoreHy. binbiia ya-
ctuHa uupkymowouoro PAI-1 3pocrae mipu oXXupiHHi, TUM
caMMM ITiABUIIYIOUM pU3MK TPOMOOYyTBOpeHHs. BctaHoBIe-
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HUN IpsIMUI KOPEJISILIAHUI 3B’ 130K MiXK I0r0 KOHLIEHTpa-
wietro i IMT, iHmekcoM CriBBiTHOIIEHHSI OKPY>KHOCTI Taii/
OKPY>KHOCTi CTETOH He3aJIeXKHO Bifl BiKy i cTarti [5].

Cepen aguIoKiHiB, CMHTE30BaHMX >KMPOBOIO TKAHMU-
HOIO, € PEYOBUHU 5IK 3 TPOTPOMOOTUYHOIO (JIENITUH, pe-
3ucTuH, BicatuH, PAI-1), Tak i 3 aHTUTPOMOOTUYHOIO
niero. 1o aHTUTPOMOOTUYHUX aAUTIOKIHIB BiTHOCATD agyi-
MOHEKTHUH Ta afelliH. ATIMMOHEKTUH 3MEHIIIYE B3aEMO/II0
JIEMKOILIUTIB 3 EHIOTENiEM Ta MPUTHIUye mpodidepailito
[JIAJIKOM SI30BUX KJIITUH, CTUMYJIOE TMPOMYKIIIO OKCUAY
a30Ty B €HIOTeliaIbHUX KIIITMHAX Ta CHHTE3 IPOTU3aIlajlb-
Horo IL-10 y makpodarax, IpurHidyye CUHTE3 TKAHUHHOTO
YUHHUKA K B €HA0TeNii, TaK i B Mmakpodarax. [Ipu mpo-
rpecyBaHHi OXKUPiHHS PiBeHb aIMTIOHEKTUHY Y KPOBi 3HU-
JKYETBCSI, Y TOM Yac sIK piBeHb arelliHy, HaBMaKu, 3pOCTae
[1]. Bimpm Toro, KjiHiYHEe BUKOPMCTAHHS CTaHZAPTHOL
AHTUKOATYJISIHTHOI Ta aHTUArperaHTHOi Teparii y Takux
XBOpUX OOMeKeHe yepe3 HeAOCTaTHICTh JaHMX PO BIIUB
nigsumeHoro IMT Ha ix edbeKTUBHICTE Ta Oe3IeKy [2, 4].
VY OUIBIIOCTI KITIHIYHMX TOCTiIKEHb aHTUTPOMOOTUYHUX
MperapariB XBOpi Ha OXUPIiHHS MepeOyBaloTh B TPYIIi BU-
KJIIOYEHHSI, a iCHYIOUi MOCIIKeHHS 3/1e0iIbIIOr0 MarTh
oOcepBalliiiHuli Ta peTpocneKTUBHUI xapakTep [8§—10].

Co1iz 3ayBaskUTH, IO ITOJIOBMHA CITPOBOKOBAHUX BUTIAI-
kiB TEJIA manu onviH YMHHUK pu3nky, 34,3 % — nBa, 10,8 i
5,9 % — tpu abo yotupH, a 0,98 % — I’ATH i GiTbIIIE YNHHA-
KiB pu3KKy. TOOTO 3 BiKOM CJTiJl TPOBOAUTH CKPUHIHT 11010
onkoacouiioBaHoi TEJIA, a y Moyiiogux BiH OiJIbIII CTOCY-
€TbCsl BUSIBJIGHHs TpoMmOodinii. He3Baxkaroun Ha OGarato-
(aKTOPHICTh i MOLIMPEHICTh OXUPIHHS, MOro HasIBHICTh
He BpaxoByloTh icHytoui (XKeHeBcbka, YenbchKa, Padua)
LIKaJIM OLiHKM Haitbinbinoi BiporinHocti TEJIA [8, 9, 13].
Bigomo, 1o pusukK TpoMOO3y 3pocTa€ MpOMOpLiitHO 10
craniit oxxupinns. Yacrimni Bunanku TEJIA nipocTexyoThb-
ca npu oxkupiHHi 111 cT., Hix I cT. [loTeHuiitHO BUCOKMIA
pusuk TEJIA Bin3HavyaeThcst nipu Basi nmonHan 150 xr. Crig
MiAKPECIUTH, 110 3HAYUMICTh OXUPIHHSI CYTTEBO 3POCTA€E
MIpY MOEAHAHHI iHIIIMX ITPOBOKYIOYNX YNHHUKIB.

Onuc KAiHIYHOro BUNAAKY

HaponuMo KiaiHiYHMIT BUIIAgOK MallieHTa, SIKMI Tie-
peHiC 3yMMHKY KpOBOOOITY BHACIIIOK BEHO3HOTO TPOM-
00eM00J1i3My 3 HasIBHUM TPOMOOM B MOPOXKHUHAX CeplLid i
macuBHolo TEJIA. B anamHesi y nanieHTa OyJia BApuKo3Ha
XBopoOa HMXXHiX KiHIIIBOK i oxupiHHs I ct. XBopuii K.,

1975 p.H., noctaBieHuit y Tsokkomy ctani 22.08.2016 poky
0 13:30 y BimmiyieHHsT aHECTe310I0Til Ta peaHiMallii 3i cKap-
raMu Ha IMOpYIIEHHS CBiTOMOCTI, BUpaxkeHy 3arajibHy ci1ab-
KiCTb, CIIpary, CyXuii KallleJib, OHIMiHHS B IIpaBiil pyui. 13
aHaMHe3y 3aXBOPIOBAHHS: TMOTipIICHHS CTaHy BUHMKJIIO
TIDKIEHb TOMY, KOJIM BUHUK Oilb Y OUISHII cepiisi. XBOpUit
3BEPHYBCSI 32 KOHCYJIBTALIIEI0 10 Kap/aiosora, micjsi Mpu3Ha-
YEeHOTO JiKyBaHHSI CTaH BiITHOCHO MOKpAILMBCS, aJle 3arajib-
Ha cJ1a0KicThb 30epiranace. 22.08.2016 BTpaTuB CBiIOMICTb,
CUJISIYM Ha JIaBlli, Y MPUCYTHOCTI poauya. byna BUKinkaHa
Opuraga IIBUIKOI JOIOMOTU. Y TPpUMAaIbHOMY BilIiaeH-
Hi BimOyJsiacsl panToBa 3ylMHKa CEpLeBOi JisUIbHOCTI, TTPO-
BEICHO YCIIIIHI peaHiMalliiiHi 3axoau. 3 aHaMHe3y >KUTTS:
nepeHeceHi onepaitii (20.11.2007) — BeHeKTOMisI cripaBa 3a
Bebxokom; 23.05.2012 — BeHekToMis 3miBa. OTJsia: Imicis
peaHiMaliiTHMX 3aXOMiB: CBIIOMICTb SICHA, y Yaci i mpocTopi
opieHToBaHuii. [TonoxeHHs B JTikKy nacuBHe. IIKipHi 11o-
KPUBH i CIM30Bi 000J10HKM Oifi, Bosiori. HaOyxaHHS: sipeM-
Hux BeH. HagmipHO po3BUHYTA MiAIIKipHO-3KMPOBA TKaHU-
Ha (IMT 32 xr/m?). Cepuesi Tonu 3By4Hi, purmiyni, YCC
104 yn/xB, AT 85/60 MM pr.ct. ITynbcartist apTepiii HUXKHIX
KiHIiBok 36epexena. Sa0, 80 %. YJ1 26 3a 1 xB, NpUTyILIEH-
HS B HIDKHIX BilIijzaX, JUXaHHs BEe3UKYJIIpHE, ocablieHe
3 000X CTOpiH, MOOIYHI AUXaJIbHI IIYMM BiACYTHi. 2KMBIT
M’saKuii, 0e300J1icHII, TIeYiHKa +2 cM HIDKUYe Kpaio pedep-
HOI IyrH, Kpaii 3akpyrieHui. [Tacto3HicTb roMiioK.

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

ExoKI' (22.08.2016): munaraiis mpaBOro IUTyHOYKa
(3,3 cm). INineptpodist crinok niBoro nmyHouka (3CJILT —
1,16 MM, MILIT — 1,28 mMm). Cuctoniyna (GyHKIisT 30e-
pexena (OB 59 %). Tpom6 npaBoro nepencepns (daory-
rounit). HemocraTHicTh TpukycminaabHoro kiarnana Il ct.
Jlerenena rineprensis 40 mm pr.cT. (II cT.).

Ha cepii KT opraniB rpyaHoi mopoxuunu (23.08.2016)
y Oidypkaitii 000X JiereHeBUX apTepiil, a TaKOX iX TiJIoK
Bi3yasli3yIOThCs TOIIMPEHI MPUCTIHKOBI AedeKTU HaIOB-
HeHHSI 3 okJo3ieto moHan 70 %, 110 3 HAOLIBILIOW HMO-
BIpHICTIO € TPOMOOTMYHUMU Macamu (Susp.: cyGTOTabHA
OKJTIO3isI, 32 BUKJIIOYCHHSIM HIKHBOI TiJIKM JIiBOI JIeTeHe-
BOI apTepii). ¥ MpoeKIil S, HUKHIX YaCTOK 000X JIEreHb
IOpP3aJIbHO TIEPUILIEBPAIbHO Bill JIOKAJIHHO ITOTOBIIEHOL
TUIEBPU Bi3yasli3yloThCsl AUISIHKM KOHCOJIiAallil JIereHeBoi
TKaHUHM HETMPaBWIbHOI KJIMHOMOAIOHOI hopmu 3 (hiOpo3-
HUMM TSDKaMU, 3 HaWOLIbIIOK HWMOBIPHICTIO TpOMOiH-
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4]

dapkTHOi eTiosorii. B remiTopakcax 3 000X cTOpiH mia-
THOCTUYHO 3HAYMMOI KiJIbKOCTI pilMHNA HE BU3HAYAETHCS.
Bucnosok: KT-o3Haku TpoM60oeMOO0Iii JereHeBoi apTepii.
TpoMOiH(papKTHa ITHEBMOHISI HUKHIX YaCTOK 000X JIETCHb.

[ymniaekcHe CKaHyBaHHSI BE€H HMXKHIX KiHIIIBOK
(23.08.2016): o3HaKk TPOMOO3y HE BUSBIEHO. 3araJbHUI
aHajiz kposi Bim 22.08.2016: Hb 171 t/n, eputrporuT
5,1x10"2, neiikountn 5,0x10°, IIHOE 10 mm/roa. Bimipy-
6in 26,2 mmons/1, ACT 40 U/I, AJIT 42 U/l, ceuoBuHa
4,5 MMOJIb/J, KpeaTuHiH 88 MKMOJIb/J, 3arajibHUil OiJTIOK
66 /71, TIIoKo3a 6,6 MMoITb/I1, Kaiii 5,3 MMoub/i1. Koary-
sorpama Big 22.08.2016: TITI 100 %, POMK mno3utuBHi,
¢ibpuHoreH 3,5 r/l, aKTUBOBaHUIA YaCTKOBUIl TPOMOO-
mactTuHoBUI yac (AYTY) 22 c; 24.08.2016: AUTY — 50 ¢,
OTI — 45 %, IC — 85 %, AT — 102 %, ¢iGpuHoreH
2,3 r/n, xareMaH-3ajexHuit ¢piopuHoiz — 19 ¢. D-numep
Bim 22.08.2016 — 3271 ur/mna (Hopma 57—496 ur/min). Te-
HEeTUYHi MapKepu TPoMOO3y: BOBUAKOBUI aHTUKOATYJISTHT
HeraTMBHUiI, ToniMopdidmM reHa no dakropa JleitneHa
(V dakropa 3ropranHsg kposi, XIII ¢akropa 3ropraHH:
KpOBi, IIpOTpOMOiHY) — HETaTUBHUI. 3aKIIIOYHUI TiaTHO3:
TEJIA 3 mokom (MmacuBHa TEJIA), TpoM6 npaBoro mnepe/-
cepls, NBOOIYHA iH(MaPKT-MHEBMOHIsA, TUC(YHKIIIS IIpa-
BOTO IIUTYHOYKa, JIeTeHeBa rinepTeHsisi. PanToBa 3ynuHka
KpoBooOiry. OxupiHHs | cT., cTeaTorenaros, MopyIieHHs
ByIJIeBOHOTO 00MiHy. 22.08.2016 micis ycmilmmHo Tpo-
BEIEHUX peaHiMalliiHUX 3aXOMdiB i OOJIOCHOIO BBEACHHS
5000 O/ HedpakuionoBaHoro remapuny (H®I') Hanairo-
BaHa BHYTPILIHbOBEHHA iH(DY3isl TernapuHy i3 po3paxyHKy
1250 O1/rox yepe3 iH(py30MaT.

Cepen KpuTepiiB HecTaOiIbHOI TeMOIWMHAMIKKA TIPU
TEJIA, 1110 3BOAUTH CTaH XBOPOIO y PaHT 1yXe BHCOKOTO
PU3UKY, BUBHAHUMM € PAIITOBA 3yIIMHKA CEPIIs, sIKa TTOTpe-
Oye peaHimMaliiHUX 3ax0iB, oK: cuctoniuHuilt AT (CAT)
< 90 MM pT.cT. a00 HEOOXiHICTh YBEIEHHSI iIHOTPOIHUX,
BazonpecopHux 3aco6iB mst nigrpuManas CAT > 90 MM
PT.CT., a00 KJIiHiYHi 03HaKH rinomnepdy3ii opraHis i TKAHUH
(XonomHi, MUMKI MIKipHI ITOKPUBHU, OJITYpis), MEPCUCTY-
toue 3HMxKeHHs1 CAT < 90 MM pr.cT. a60 3HMKeHHsT CAT
yrpoaoBx 15 xBwinH Ha 40 MM PT.CT. 3a BiICYTHOCTI TiIlo-
BOJIEMii, apUTMii, CETICUCY.

bepyuu no yBaru HecTaOiIbHICTh TeMOAMHAMIKU Y XBO-
POTO i3 3YyIMUHKOIO Ceplis, BUPIIIEHO MUTAHHS CUCTEMHOTO
TpombOoti3ucy (piBeHb 10Ka3iB y pekoMmeHaalisix 2014 poky
3 BefieHHs mnaiieHTiB i3 TEJIA — Ila, y pexomennartisix 2019
poky — Ib) [13]. Po3nouyaTo BHYTpilllHbOBEHHE CTPYMUHHE
BBeleHHs (DiOpuHCIeM@iYHOro TPOMOOIITUYHOTO 3aCO0y
anbreriaza (Aktumnize) 10 mr, auepes 10 XBUIIMH — YIIPOIOBX
nBox roauH y n03i 90 mr. ITix kontposem AYTY BinHOBIEHA
iHdy3is HOTI 3 noganblinmM rmepexoaoM Ha HU3bKOMOJIEKY-
napuauit renapud (HMT) eHokcarnaput 0,8 Mr aBivi Ha 100y
[2]. Yopomos:xk 30 XBUIUH OPOBOAMIACH iH(Y3isl pO3UMHIB Y
3arajibHil KiJIbKOCTi 3 00MexkeHHsIM 10 500 MJT uepe3 HasiBHY
MPaBOIUTYHOUYKOBY AUC(YHKILiIO, BBOAUIUCH Ba30IPECOPH,
iHOTpOITM, aHTUOAKTepiaabHi 3aCO0M.

HacrynHoro nnst no iHdy3ii HOI nomanu aHTaroHict
BiTaminy K BapdapuH y 103i 5 Mr 3 MOJajIbII0I0 TUTPALIIEIO
JTO3U J10 7,5 MT MiJl KOHTPOJIEM MiXKHapOIHOT0 HOpMaJli3o-
BaHoro BigHoweHHd (MHB) y mexax 2,0—3,0 (2, 8, 9]. Bu-
0ip Ha KOpHUCTh BapdaprnHy K 0e3aIbTepHATUBHOTO TIpe-

rapaTy OOIPYHTOBaHWI TaKTUKOIO TOJAIBIIOTO BEACHHS
Mali€eHTIB i3 TpoMOamMu B mopoxkHUHax cepud. [Ipu npo-
BeneHHi ExoKTI Bim 23.08.2016, 07.09.2016 y mopoxkHUHI
IIPaBOro Mepeacepast TPoMO He Bi3yalli3yeThCsl. YIIPOIOBXK
YCbOTO TOCIITAJILHOIO IIepioay ITallieHT TeMOAMHaMid-
Ho ctabinpHuit. D-mumep (07.09.2016) HopmamizyBaBcs
(225 ur/mn). Ipu BUNUCLI PEKOMEHAOBAHO: MTPOJOBXUTH
BapdapuH 7,5 mr yBeuepi mig Kkoutpoiem MHB HeBu3Ha-
4yeHo 10Bro 1151 ipodinakTuku peruauy TEJIA i moBTop-
HOTO emi3ony TpomMooeM0oJIi3My [5, 6], KoHTposoK 40 Mr
yBeuepi, iHriditop AITD, BepolmipoH, remnrtpal.

Ha cporomHi xBopuii aMOyJaTOPHO CHOCTEPiraeThecs
BXe YIPOMOBX ITI'SITU poKiB. IlpuBepraoTh yBary cgop-
MOBaHa MOCTeMOOJliuHa JiereHeBa TinepTeH3is (TUCK B
JIereHeBiil apTepii 35 MM PT.CT.) i 0O3HaKM MOMIipHOI Ipa-
BOILIJTYHOYKOBOI HEJ0CTaTHOCTi. Yepe3 HasiBHY XpOHiUHY
MOCTEMOOJIIYHY JIET€HEBY TiMEePTEeH3i10 XBOPUIA MPOTOBKYE
JIIKyBaHHS aHTaroHictamu Bitaminy K (Bapdapun 7,5 mr)
mig koHtposieM MHB y miamasoni 2,5-3,0 i TTR 70 %,
npuitMae iHrioiropu AII®, BepolIipoH, METILOBI Hiy-
pPEeTUKH SIK TpaaulliiiHi 3acobu yikyBaHHsi CH npaBoiiuty-
HOYKOBOTO TUMY, CHiAeHadia ISl JiKyBaHHSI XpPOHIYHOI
IIOCTEeMOOIIIYHOI JIETEHEeBOI TilepTeH3ii Ta Janariidpao3uH
100 Mr yepe3 HasiBHY IpPaBOIILIYHOYKOBY HEIOCTaTHICTb,
MOPYIIEHHSI BYIJIEBOAHOTO OOMiHY 3TiIHO 3 OHOBJICHUMU
pekomeHauisiMu 3 BeneHHs mnaiieHTiB i3 CH. [1pu MoHi-
TopyBaHHi D-n1umep nepedysae B mianazoni < 500 Hr/mu,
3 IeBHOIO TtepiognuHicTiO TTpoBoanThesa ExoKI i KT opra-
HiB IPYyIHOI KJIiITKH i3 KOHTPACTYBaHHSIM.

BucHoBkM

Hamu mpogeMoOHCTpOBaHO KIIiHIYHUM BUIAA0K BEHO3-
Horo TpoM6oemo6oJ1i3mMy, MacuBHOI TEJIA i3 mokom, Tpom-
0OOM IIpaBOTo MepeAcepasi, paIToBOl 3yIMMHKNA KPOBOOOIry
y Mosionoi 40-piuHoi JoauHM i3 oxkupiHHaM | cT., Bapu-
KO3HOI0O XBOpOOOI0 HMXKHiX KiHLiBOK. IlpoaHanizoBaHo
00paHy JiKyBaJIbHy TaKTUKY TOCITITAJIbHOTO TIepioay i Io-
JIAJIBIIOTO BEJIEHHS MalliEHTa 3 XPOHIUHOIO MOCTeMOOJIiv-
HOIO JIETEHEBOIO TillepTEeH3i€10, CEPLIEBOI0 HENOCTATHICTIO
Ha aMOyJIaTOPHOMY eTarli.

Kouduaikr inTepeciB. ABTOpU 3asiBJISIIOTh PO BiACYT-
HicTb KOHMJIKTY iHTepeciB Ta BiaacHOi (hiHaHCOBOI 3alli-
KaBJICHOCTI IIpY 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, cartrip), 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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(KAIHIYHUM BUNOAOK)

Pe3tome. lloegHaHHs HOpMasibHOr0/BUCOKOIO PiBHS COMaTOTPONHOro ropMoHy (CTI) 3 HU3bKUM PIBHEM iHCY-
niHonogi6Horo ¢gpakTopa pocty-1 (IOP-1) xapakTepHo 4518 NopyLLUEeHHSs peyenTopHoi YyTamnsocTi go CTIT — pig-
KICHOro reHeTU4HO AeTepMiHOBaHOIro CUHAPOMY, OMTUCAHOro i3painbCbKuM KriHiymcTtom Z. Laron. Kpim BigHoc-
Horo pgegiunty CTI, Ha BiAMIHY Bif rinogizapHoro HaHismy, iHLi oyHKUII rinogiza He amiHeHi. Ha T7i piskoro
BigcTaBaHHs B pOCTi 3 paHHbOro BiKY, IHOAI 3 BHYTPILLUHBLOYTPOBHOro nepioay, y AiTev 36epiraroTbCcsi HOpMasibHi
nponopyii Tina. OnucaHo BUNagoK PigKiCHOI eHOoKpuHonaTii — reHeTUYHO AeTepMiHoBaHui cuHgpom Jlapo-
Ha. PosrnsHyTi eTionoris, natoreHe3, 0co6MBOCTI K/IHIYHOro rnepebiry 3axBoproBaHHsI Ta NepcrnekTuBu JiKy-
BasibHoro rnigxogy. lNogaHo KniHiYHI 03HaKNU OCHOBHUX ¢hOPM 3aTPUMKM POCTY Ta KAIHIYHWMY BUNagokK. HiarHos
cuHapomy JlapoHa BCTaHOB/IEHMV Ha MigcTaBi HU3bKOPOC/IOCTI 3a BifCYTHOCTI MPOoSBIB iHLUMX eHAOKpMHOoMNa-
Tivi, HU3bKOro piBHs IOP-1 npu HopmanbHOMy pegepeHTHOMY 3HadeHHi CTIT KpoBi Ta BigcyTHOCTI eqhbekTy Big
JIIKyBaHHs1 rpenapartoM ropMoHy pocTy. llauieHTka notpebye nofasibLIoro CrioCTEPEXEHHST eHAOKPUHoIora
[0 nepiogy ctapty nybepTaty i 3a HeobOXigHOCTI (y BunagkKy hopMyBaHHS KOMI/IEKCY HENOBHOLIHHOCT]) —
ricuxosnoriyHoi kopekyii. HagaHi 3aranbHi pekomeHgauii LLo[o MOBHOUIHHOCTI pauioHy Xap4yBaHHs, Pexvumy
CHY, Qhi3N4HOI aKTUBHOCTI Ta JliKyBasibHOI Qi3KynbTypu. [puaHadeHo nonisitaminy. O6Hagiinneumm € cripobum
3acToCyBaHHs reHHO-iHXeHepHux npenaparis IOP-1. CimeriHOMY fikapro Ta npakTUKylo4oMy eHAOKPUHOIOrY
rpy nNpoBeAeHHI ANEePEHLiViHOI [iarHOCTUKN MK OCHOBHUMMW (hopMamun 3aTpUMKU POCTY | HU3bKOPOCOCTI
cnif NpU3HaYNTU FOPMOHaIIbHI OCTIOXEHHS KPOBI Ta Bidyani3aliviHi MeTogmn o6CTEeXEHHSs BiAnoBigHo Ao rore-
PEe[HbOro OPIEHTOBHOIO JiarHo3y 3a KiiHIYHUMU JaHUMU.

KntoyoBi cnoBa: cuHgpom JlapoHa; HU3bKOPOCICTb, FOPMOH POCTY; IHCYIIHOMORIGHWMV (hakTop POCTY; KIiHIKa;
fiarHos

Bctyn

Ha Hu3bKOpOCHICTh cTpaxmaloTh 0au3bKo 2—2.5 %
HaceJieHHs. 3aTPUMKOIO POCTY CYIPOBOIKYETHCS HM3Ka
€HIOKPUHHUX, COMAaTUYHUX i XPOMOCOMHUX 3aXBOpIO-
BaHb, YHACIIIOK YOTO BUHMKAIOTh TPYAHOII B pOOOTI JIi-
Kaps MpakTUYHOI MEAULIMHU 111010 PO3ITi3HABAHHS Te€HE3Y
HU3bKOPOCJIOCTi Ta MPU3HAYEHHST aIeKBATHOTO JIiKyBaHHSI.
HopMmanbauii piBeHb ceKpellii COMaTOTPOITHOTO TOPMOHY
(CTT) Ta 3HMKeHHS iHCYiHOMOAIOHOTO (hakTOopa pocTy- |
(I®P-1, comatomenuny C, TKAaHMHHOIO IIOCEpPEIHUKA
CTTI) cBiguaTh Tpo BiZHOCHY COMAaTOTPOITHY HEIOCTaT-
HicTh. [Ipu 11bOMy cHocTepiraeTbcs TakKoxX HEIOCTaTHil
CHHTE3 TUPEO-, TOHANI0- i KOPTUKOTPOIIiHy [1].

[Moennanus HopmanbHOro/Bucokoro piBHg CTI 3
Hu3bkuM piBHeM IDP-1 xapaktepHo 1 MOPYLIEHHS
peuenropHoi yyrauBocti 1o CTIT — pinkicHoro reHe-
TUYHO [E€TePMiHOBAHOIO CUHIPOMY, OMUCAHOIO i3pa-
iIbCbKUM KJiHiLMCTOM Z. Laron [2]. KpiM BizHOCHOTrO
nedinuty CTI, Ha BigMiHy Bim rimodizapHOTro HaHi3-
My, iHIi ¢yHKUii rimodiza He 3miHeHi. Ha Tii pizkoro
BiZICTaBaHHS B POCTi 3 paHHBLOI'O BiKY, iHOAI 3 BHYTpillI-
HBOYTPOOHOTO TEepioy, y NiTeii 30epiraroTbcsi HOpMaib-
Hi MpoIoplii Tija.

A.A. Kowarski i criiBaBT. onucaiu cCuHIpOM OioJioriu-
HO HeakTuBHOro ropMmony pocty (BHI'P) — izonpoBany
COMATOTPOIHY HEIOCTATHICTh (KJIaCMYHUI BapiaHT) [3].
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Inmuit Tum BHI'P (ropMoHOHEUyTIMBUil) € MyTareHHUM
TOPMOHOM POCTY, 1110 PO3BUBAETHCSI B PE3YJIBTATi TeTepO3M -
rotHoi R77C myrauii CTT, sika mpu3BOAUTS 10 MOPYLIEHHS
y moJiekysti CTT i3 3amiHOI0 B KOTOHI 77 HYKJICOTHIHOI OC-
HOBU LIMCTEIHY Ha apriHiH, 10 CYyTTEBO 3HUXYE Oi0JIOTIYHY
aktuBHicTh CTI. Lleit MyTaHTHMIZ TOPMOH Ma€ JOMiHAHT-
HO HEeraTUBHY [il0, TIPU 1IbOMY TIpU3HAYEHHSI Tepartii rop-
MOHOM POCTY He CIIpUSI€ MiaBuilieHHIO piBHA IDP-1 i He
MPU3BOJIUTH 0 TEPATIEBTUYHOTO eeKTy [3—6].

OnuUc KAIHIYHOro BUNOAKY

XBopa I1., 12 pokiB, 6aTbKU 3BEpHYIUCS 3i CKaproro
Ha BiACTaBaHHS B POCTi JOHBKM i3 MEPIINX POKIB XUTT,
sKe 3 BikoM HapocTayjo. Hapomuacs y cTpok, Bim Iep-
1101 HOpMaJibHOI BariTHocTi. JloBXuHa Tia — 49 cM, maca
tima — 3100 1, mepeOyBaja Ha TPYTHOMY BUTOHOBYBaHHI.
[1popizyBaHHs 3y0iB 3aIli3Hije, TpaBM, onepauiii y AMTUHU
He Oy70. YemilmHo 3aKiHumiIa 5 kiaciB. baTbku cepemHbo-
ro pocTy. 3acTOCyBaHHSI Ipernapary reHHO-iHXEHEpPHOTO
TOPMOHY POCTY JIIOAMHU e(heKTy He aaj0 (3a piK JiBUMHKA
migpocia jguiie Ha 3 cM).

06’ekmueno. 3pict 118 cM, maca Tina — 34 kr. CraTtypa
MpoNopIIiiftHa, OOJIUIUS JISJTBKOBE, BUCTYIAl04e YyoJIo, Io-
J1y0i ckiiepu. TepaneBTuyHuii ctatyc 6e3 3miH. LlluTono-
nIiOHa 3ajio3a He MmajibIlyeTbess. HeBposoriyHumii cratyc He
nopyieHuii. [TcuxoMoTOpHUIT PO3BUTOK BilITOBiA€E BiKY.
KictkoBo-M’s130Ba cucteMa B HOpMi. 30HU POCTY BiAKPUTi
(3a maHmMu peHTreHorpadii KIcTi).

3arajbHi i OioxiMiyHiI JOCTIIKEHHST B MexXax pede-
PEHTHUX 3Ha4YeHb. YMICT TOPMOHIB Yy CHpPOBATLi KpoO-
Bi: TTI 1,1 MMO/an (nopma 0,4—4,2), BinbHUI
tupokeuH — 0,89 Hr/mn (Hopma 0,70—1,48), ampeHo-
KOPTUKOTpOITHUI TopMoH — 10,2 Hr/mMa (Hopma 7—69),
koptuzoa — 10,5 umonp/n (HopMa 6,2—19,4), domitpo-
miH — 3,85 MMO/ma (Hopma 3,85—8,78), moTpomiH —
2,0 MMO/mn (Hopma 2,39—6,6), CTT — 7,1 Hr/ma (Hopma
0,06—6,88), I®P-1 — 11,9 ur/ma (Hopma 49—171).

Jiazno3 cundpomy Jlapona BCTAaHOBJIEHUI Ha TIiACTaBi
HU3bKOPOCJOCTI 3a BiICYTHOCTI MPOSIBiB iHILMX €HIOKPH-
HomaTiit, Hu3bKoro piBHs IDP-1 npu HopMmaabHOMY pede-
peHtHomy 3HaueHHi CTT KpoBi Ta BiiCyTHOCTI eeKTy Bif
JIiKyBaHHSI MperapaToM TOPMOHY POCTY.

[TaieHTKa MoTpedye MOAAIBIIOTO CITOCTEPEXKEHHS CH-
JIOKPUHOJIOTA 10 TIEPioay CTapTy Iy0epTaTy i 3a HeOOXiMHOCTI
(y BunaaKy opmMyBaHHSI KOMILIEKCY HETTOBHOIIIHHOCTI) —
rcuxoJioriyHol kopekuii. HamaHi 3araibHi pekomeHnawii
BiTHOCHO ITOBHOLIIHHOCTI palliOHy Xap4yyBaHHSI, PEXUMY
CHY, (i3M4HOI aKTMBHOCTI Ta JKyBaJIbHOI (Di3KYJBETYpH.
[IpuznayeHo nojiBitaMiHu. OOHAMIMIMBUMU € CIIPOOU 3a-
CTOCYBaHHS TeHHO-iHXXeHepHUX TiperapartiB I[OP-1 [1].

KopoTko 3ynuHuMocs Juille Ha KJIiHiYHiiA cuMIToMa-
TULi OCHOBHUX (hopM 3aTpuMKu pocty. KapiukoBum BBa-
JKAETHCS PICT y YOIOBIKiB HUXUe HiX 130 cM, y XKiHOK —
Hkde HixX 120 cMm [7].

linoghizapnuii Hanizm DiarHOCTYETHCSI 3 3—4-pidHOTO
BiKY. 3aIligo3puTH 3aXBOPIOBaHHS y OiTeld MOXHa TOIi,
KOJIM 3aTpMMKa pPOCTY CTaHOBUTh He MeHme 25—30 %
BiJl CEpPEIHBOTO POCTY, MPUTAMAHHOIO JJIsI JaHOI BiKO-
Boi rpynu. Kpim 3HmxeHoi npoaykiii CTI, tpamisieTbcs
HEJIOCTaTHili CUHTE3 TUPEO-, TOHAN0- i KOPTUKOTPOITiHY.
bynosa Tina nmponopuiiiHa. Illkipa B AIMTUHCTBI TOHKA I
HiXXHa, y Jopocaux 01iga, 3MOpPIIKYBaTa, 3 XXOBTSIHUMHUM
BiITIHKOM, M’si30Ba cuCTeMa po3BMHEHa ciabo. [onoBa
Kpyrjia, o0Jnuus IIMpOKe, HUXHS 1esiernia HeTOpO3BUHE -
Ha (1stIbKOBe 00sMuyst). Tosoc BUCOKMIA, BOJIOCCS] TOHKE,
pinke, mpopi3yBaHHs 3y0iB 3ami3HIO€ThCs. CTaTeBi opraHu
HEJIOPO3BUHEHI, BTOPUHHI CTaTeBi O3HAKM BiICYTHi. Y Xi-
HOK — IepBMHHA aMeHopesl. XBopi, SIK MPaBUI0, HEILUTi/-
Hi. IHTenmeKkT y XBopux 30epeXkeHMii, ajleé BOHM IIBUIKO
CTOMUJTIOIOTHCSI, BiI3HAUAEThCS €MOLIMHUIA iH(aHTUTI3M.

Ilepebpanvruii  (cinomanramiunuii) Hauizm. 3aTpuUMKa
POCTY TIPOSIBJISIETBCSI B Teplii Micsiii XuTTs. bynoBa Ttina
HeIpoIopililiHa, XapaKTepHi pi3Hi aHOMaJii PO3BUTKY:
Mikpouedadis, rimponedanis, BircTaBaHHS Y IICUXiYTHOMY
DPO3BUTKY.

Tupeocennuii Hanizm TPOSIBISIE ceOe 3aTPUMKOIO (hi-
3MYHOTO Ta CTAaTEBOTO PO3BUTKY, PO3YMOBOI MiSIILHOCTI.
Ikipa cyxa i 6yiga, macTo3Ha, XojoaHa Ha J0TUK. O0auy-
ys aMiMiuHe, OUHi IIIIMHU 3BYXXEHi, 301IbIIYETHCS SI3UK,
Ii3HO MPOPIi3YyI0ThCs 3yOH, Mi3HO 3aKPUBAETHCS TiM’ SIUKO.

Comamoeennuii Hanizm. [IpoBigHOIO B KITiHIlIi € KApTUHA
3aXBOPIOBAaHHSI, sIKE MPU3BEJIO 10 HU3bKOpocaocTi. bynoBa
TiJa ponopiiliHa, rpauwibHa. it Xyni, 6/imi. 3amizHio-
€ThCSI CTaTEBUI PO3BUTOK.

—

HusbkopocnicTb
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v

| Lot | N—tcTr | 1-111 CTT |
T
Y Y
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v v
| Mpo6a Ha vyTtnueicTb go NP |
¥ N
MyTauia D112G  |<— > | «» |
e v
| MyTauis R77C | PeuentopHa
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Menauko-reHeTu4Ha giarHocTmka
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4]

Cundpom Illepewrescvkoeo — Teprepa XapaKTepuU3y€eTh-
Csl HU3bKOPOCJIICTIO B AiBYATOK, KOPOTKOIO HIMEI (4acTo
3 KPWJIOMOAIOHUMHU CKJIaJKaMu), IHTepCeKCyalbHOIO Oy-
IIOBOIO TiJIa, BiICYTHICTIO BHYTPIIIIHiX CTaTeBMX OpraHiB
i BTOpMHHUX cTareBuX o3Hak. Kapiorun — 45XO a6o
45 X0/46 XX. e naitvacriima npuynMHa HU3bKOPOCIOCTI
y XiHOK [8].

Hamu onucani Bunaaku cunapomy HyHeH (y XiHKuU
Ta YOJIOBiKaA), KIIiHIYHI ITPOSBU SIKUX HaramyBaId CUHIPOM
[llepemeBcbkoro — TepHepa, ajie MOPYLIEHb PO3BUTKY
BHYTPIIIIHIX i 30BHIIIIHIX CTaTeBMX OpPraHiB HE BUSBJIEHO,
KapioTun HopMaibHuii [9, 10].

Xoudpoducmpogis Mae Taki xapaKTepHi O3HaKU: HETTPO-
MopliiiiHa 3aTpUMKa POCTy 4Yepe3 BKOPOUEHHS KiHIIiBOK,
0COOJIMBO X MPOKCUMAJIbHUX BiAJiNIB (IJieyi, CTerHa);
CTOBIIEHI KOPOTKIi IMaJIblli; BUPaXKEeHUI IMOIIEPEKOBUI JIOp-
J103; BEJIMKa rojioBa 3 BUCTYMAalOYMMU JJOOHUMU ropoaMu;
IIMpPOKe TepeHices; cimtonoaioHuit Hic. Po3dymoBuii Ta
CTaTeBUI PO3BUTOK HOPMAJIbHi.

Koncmumyuyiiina 3ampumka pocmy (imionaTudHa HU3b-
KOpPOCJIiCTh) — HalyacTillla IaToJIoris (IIepeBaKHO Y XJI0IT-
YUKiB), XapaKTePU3YEThCS MPOIOPLIIHHOK 3aTPUMKOIO
pocty. PiBenbp CTT kpoBi B HopMi. YacTo onuH 3 0aThbKiB
MaB HU3bKMI PiCT Y paHHbOMY Billi Ta 3aMMi3HiINi cTaTeBUI
PO3BUTOK. lmiomaThyHa HU3bKOPOCIICTb MiarHOCTYETHCS
Habarato vacrime, Hix nedinutr CTI. Etionoris HeBimoma
(IMCKYTYIOTbCSI MOJIEKYJISIPHI TTOJIOMKUM Ha Pi3HUX PiBHSIX
cuctemu CTT — [DOP-1). MoxinBe MOeaHAHHS i3 3aTpUM-
KO0 ImyOepTary.

V niarHocTuili 6araTboX CUHAPOMIB IIEPBUHHOTO ITOPY-
IIEHHS POCTY 1 TEHHO-XPOMOCOMHOI MaTOJIOTii HE OCTAaHHE
Miclie, a iHKOJIY i TOJTOBHE MOCia€ TUTTOBUM (PeHOTUIT XBO-
poro. I1pu HapomKeHHi OiNBIICTD OiTell, XBOPUX HA CHH-
npom BHT'P, Manu o3Haku BHYTPIillTHbOYTPOOHOT 3aTprUM-
KM PO3BUTKY, 1110 MPOSIBISLIOCS OiIBIIIOI0O MipOI0 HU3BKUMU
MOKa3HUKaMU POCTY, HiXK MacH Tijia. Y TIonaablioMy Ha T
Pi3KOro BiicTaBaHHSI B POCTi, 3aTPUMKM LIBUIKOCTI 3pOCTY
1 KiCTKOBOTO JO3piBaHHS B OiTell 30epiraancss HOpMajib-
Hi TIPOIOPIIil TiJIa IOA0 BIKOBUX MOKA3HUKIB. Y OiIbIIO-
CTi JiTell CIOCTepiraloThCsl TaKi OCOOMMBI pyUCH O0IMYYS,
K BUCTYITal04Ye YOJIO M CiIIOMOmiOHMIA Hic, TiITorurasis
HIYDKHBOI 1IeJIenu, y 0araTbOoX MiTeil Bim3Hayaaucsl Bim-
CTOBOypUeHi Byxa. fICKpaBicTh IIpOSIBIB (heHOTHUIIYy Majia
MpsSIMY 3aJIEKHICTb Bifl CTYIEHsI TOPMOHAJIbHUX BiIXUJICHb,
ocobmBo HemoctaTHOCTI [MP-1. Ockinbku BU3HAYEHHS
KOHKPETHOI MyTallii 17151 miATBepakeHHs1 cuHapomy bBHI'P
He € iH(popMaTUBHUM, 0aKaHO MPOBOAUTH CEKBEHYBaHHSI
TeHa TOPMOHY POCTY, ajie 1€ MaJIOAOCTYITHO /ISl OLTBIIOCTI
Hauoro HacesieHHs [11]. Tomy peKoMeHIy€eTbCsl TOTPUMY -
BaTUCS aJrOPUTMY JiarHOCTUKM HM3bKOPOCJIOCTI 3a YMOB
3HkeHoro pisHst IOP-1 (puc. 1).

BucHOBKMU

1. OpHieo i3 pigKicCHUX TIPUYUH HU3BKOPOCIOCTI
MOXe OyTU TeHEeTUYHO AeTepMiHOBaHUU cuHIpoM Jlapo-
Ha, 3yMOBJICHU 3HVXKEHHSIM CeKpellil iHCYTliHOMoaiOHOTO
dakTopa pocry.

2. CiMmeiiHOMY JiKapio Ta MPaKTUKYIOUOMY €HIOKPH-
HOJIOTY TIpY TTPOBeIeHHI MU epeHIIiHHOT 1iarHOCTUKN MiX
OCHOBHUMU (popMaMu 3aTPUMKU POCTY i HU3BKOPOCIOCTI

CJIil MPU3HAYUTU TOPMOHAIbHI JOCTiIXKEHHS KPOBi Ta Bi-
3yajlizaliiiHi MeTogu OOCTEeXEeHHSI BiIIIOBIIHO OO ITOTe-
PEIHBOTO OPIEHTOBHOTO AiarHO3y 3a KJAiHIYHUMU JaHUMU.

Kounuaikr inTepeciB. ABTOpHU 3asiBJILIOTH PO BiACYT-
HiCTb KOH(JIIKTY iHTepeciB Ta BIacHOI (piHAaHCOBOI 3alli-
KaBJIEHOCTI TIPU TiAITOTOBIL JaHOI CTATTi.

Cnuncok Aiteparypu

1. Kim J.H., Chae HW., Chin S.0., Ku C.R., Park K.H.,
Lim D.J., Kim K.J., et al. Diagnosis and Treatment of Growth Hor-
mone Deficiency: A Position Statement from Korean Endocrine Society
and Korean Society of Pediatric Endocrinology. Endocrinol. Metab.
(Seoul). 2020. 35(2). 272-287. doi: 10.3803/EnM.2020.35.2.272.

2. Laron Z. Laron syndrome (primary growth hormone resistance
or insensitivity): the personal experience 1958-2003. J. Clin. Endo-
crinol. Metab. 2004. 89(3). 1031-44. doi: 10.1210/jc.2003-031033.
PMID: 15001582.

3. Kowarski A.A., Schneider J., Ben-Galim E., Weldon V.V.,
Daughaday W.H. Growth failure with normal serum RIA-GH and low
somatomedin activity: somatomedin restoration and growth accele-
ration after exogenous GH. J. Clin. Endocrinol. Metab. 1978. 47(2).
461-4. doi: 10.1210/jcem-47-2-461. PMID: 263308.

4. Walenkamp M.J., Wit J.M. Genetic disorders in the growth
hormone — Insulin-like growth factor-1 axis. Horm. Res. 2006. 66(5).
221-30. doi: 10.1159/000095161. PMID: 16917171.

5. Takahashi Y., Kaji H., Okimura Y., Goji K., Abe H., Chi-
hara K. Brief report: short stature caused by a mutant growth hor-
mone. N. Engl. J. Med. 1996. 334(7). 432-6. doi: 10.1056/
NEJM199602153340704.

6. Kannenberg K., Wittekindt N.E., Tippmann S., Wolburg H.,
Ranke M.B., Binder G. Mutant and misfolded human growth hor-
mone is rapidly degraded through the proteasomal degradation path-
way in a cellular model for isolated growth hormone deficiency type I1.
J. Neuroendocrinol. 2007. 19(11). 882-90. doi: 10.1111/j.1365-
2826.2007.01602.x. PMID: 17927666.

7. Hage C., Gan H.W., Ibba A., Patti G., Dattani M., Loche S.,
Maghnie M., Salvatori R. Advances in differential diagnosis and
management of growth hormone deficiency in children. Nat. Rev. En-
docrinol. 2021. 17(10). 608-624. doi: 10.1038/s41574-021-00539-5.

8. Liashuk P.M., Stankova N.I., Glugovska S.V., Lenkovs-
ka G.S. Congenital violations of sexual differentiation. International
Journal of Endocrinology (Ukraine). 2013. 6(54). 112. (in Ukrainian)

9. Liashuk P.M., Stankova N.I., Pashkovska N.V., Kryvych L.S.
Nunen syndrome: a case study. Clinical and Experiment Pathology.
2011. 3(57). 156-7. (in Ukrainian)

10. Liashuk P.M., Stankova N.O., Ilyushina A.A., Lyashuk R.P.
Male Nunen syndrome. Clinical and Experiment Pathology. 2013.
1(43). 211. (in Ukrainian)

11. Sprynchuk N.A., Dosenko V.E. Role of determination of mu-
tation D112G in the diagnosis of patients with syndrome of biologically
inactive growth hormone among children in Ukraine. Reports of the
National Academy of Sciences of Ukraine. Reports of the National
Academy of Sciences of Ukraine. 2016. 3. 107-112. http://dspace.
nbuv.gov.ua/handle/123456789/99072. (in Ukrainian)

OrpumaHo/Received 19.04.2022
PevueHsoBaHo/Revised 06.05.2022
Mpuvinsito fo apyky/Accepted 12.05.2022 M

62 Mib>KHOPOAHUIN EHAOKPUHOAOTIHHUIN XKYPHAA, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Tom 18, N2 3, 2022



[ &)

KaiHiyHmm BUnaaok / Clinical Case

Information about authors

P.M. Liashuk, MD, PhD, Associate Professor at the Department of Clinical Immunology, Allergology and Endocrinology, Bukovinian State Medical University, Chernivtsi, Ukraine
R.P. Liashuk, MD, PhD, Associate Professor at the Department of Clinical Immunology, Allergology and Endocrinology, Bukovinian State Medical University, Chernivtsi, Ukraine; e-mail:

liashuk.ruslana@bsmu.edu.ua; https://orcid.org/0000-0001-7228-678X
N.I. Stankova, endocrinologist, Chernivtsi Regional Endocrinology Center, Chernivtsi, Ukraine
M.B. Kudina, endocrinologist, Chernivtsi Regional Endocrinology Center, Chernivtsi, Ukraine

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

P.M. Liashuk?®, R.P. Liashuk’, N.I. Stankova?, M.B. Kudina?
" Bukovinian State Medlical University, Chernivtsi, Ukraine

2 Chernivtsi Regional Endocrinology Center, Chernivtsi, Ukraine

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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LLikana A.B., Mansyesckka T.A., Llikara O.B.
HauioHanbHM meamydHn yHiBepcuteT imeHi O.O. boroMoAbLs, M. Knig, YkpaiHa

AndepeHUIMoOBaHUN NOLLYK 30XBOPIOBAHHS
Y NAUIEHTA 3 rinepTMpeo3om
NpPuv NPEBAAIOIOYOMY CUHAPOMI
cepueBoO-CYAUHHUX MOPYLUEHbD.
KAiHiYHUIM BUNOAOK

Pe3lome. AkTyanbHicTb. Y nauieHTis niTHLOro BiKy 3a yMOB HasiBHOCTI MOAHOMO AehiuTy HYacTo pO3BMBAETHCS
pyHKLIOHasIbHa aBTOHOMISI LMTOMNOLKIOHOI 3a5103u, sika CYrnpoOBOLAXYETbCA ANCYHKLIED — rinepTupeo3om. YHe-
PE3 HaQTULLIOK TUPEOI[HMX FOPMOHIB (hOPMYETLCSI TUPEOTOKCUYHA Kapaiomionarisi, npuv SKiv y 6ifbLLOCTI BUNagKis
HasiBHUV CUHAPOM MOPYLLIEHb CEPLIEBOro pUTMy — qibpurisayia nepegceps. Meta: o6rpyHTyBaT anroputm guge-
PEHUIVIHOro MOLLYKY 3axBOPIOBAHHS NPy HASIBHOMY FiNEPTUPEO3I 3 BUPAXKEHUMUN CEPLIEBO-CYANHHUMMN MOPYLLIEHHSI-
MU Ha npyKnagi KOHKPETHOro nayieHTa JliTHbOro BiKy 3 peasibHOI KniHiYHOI npakTukv. KniHivHui Bunagok. lavjieHt
BikoM 61 pik rocriitaniaoBaHui y BiaAineHHs peaHimauii 3 npuBoay apUTMOreHHOro oKy Ha /i Hanagay gibpunsauyii
nepefcepab. KoHcTatoBaHo BiACYTHICTb iHbapKTy Miokapaa, TpoM60emOborii nereHeBoi apTepii, rocTpoi HaaHup-
KOBOI HegocTaTHOCTI. [py 06CTEXEHHI BUABIEHO ICTOTHE 3HWXEHHS piBHs TTI nopsa 3i 36inbLLIEHHAM PiBHIB Ty-
peoifHX ropMoHIB 6€3 sBuLL aBToarpecii, rineprrikemito, rinoxonecTepuHeMIto, TeHAeHUiro [O rinornpoTeiHemil,
JIEVIKOMNEHIt0. BU3Ha4YeHo 36i/bLUEHHS LUMTOMORIOHOI 3a51031, HEO[HOPIAHICTE CTPYKTYPU 3 rinoBacKynspusayiero,
HasIBHICTb HEBEJINYKNX MHOXUHHWUX BY3J/10BMX YTBOPEHb, LLIO MOTPEOYIOTL YTOYHEHHS. Y nauieHTa HasBHa qibpu-
71[4is nepeacepab 3 BapiabesibHICTIO apTepiasribHOro TUCKY, MOPYLLUEHHS NMpoyecis peronspuaadii, rinepkiHetny-
HWV TUIM reMoaunHamikuy, Lo Bigobpaxkae kapgiomionarito. Y JaHOMy BUNaaKy HasiBHIi BCi nepenymMoBu 4O PO3BUTKY
OyHKLiOHaIbHOI aBTOHOMII LUMTONORIOHOI 3a51031: BiK, EHAEMIYHWI PErioH, BiACYTHICTb aBTOIMYHHUX 3MiH, AepMO-
narii, ogptanbmonarii. 3BepTae Ha cebe yBary BUpaxeHiCcTb MposiBiB TMPEOTOKCUYHOIO CepLsi 3 ANCTOPMOHATIbHUM
i KaTaboiYHUM CUHAPOMaMM, LLJO HALLaPOBYHOTLCS HA KOMOPOIAHI iLLeMIYHY XBOPOOY cepLisi, FinepToHIYHYy XBOPOOY .
BucHoBku. [ineptnpeos y NiTHIX rogevi MaHihecTye nepLu 3a Bce cepLeBO-CYaANHHUMM MOPYLLUEHHAMM, Hardac-
TiLLle 3 HasiBHUM CUHAPOMOM apuTMmii' y Burmnisgi ¢iopunsayii nepegcepap, LLO MOXe CrIPOBOKYBATH apUTMOreHHWA
LLUIOK. PYHKLiOHaIbHa aBTOHOMIS! LUMTOMOZIOHOI 3851031 3 (hOPMYBaHHAIM TUPEOTOKCUYHOI Kapaiomionarii Mae oco-
67IMBOCTI KITIHIHHOO rnepebiry, ocobmBo 3a yMOB KOMOPOIAHWUX CTaHIB, LLO CYTTEBO MOripLLYE AKICTb XUTTS.
Knro4oBi cnoBa: tupeoTokcuuHa kapgiomionartis; ¢i6punsuis nepeacepas,; yHKLiOHaIbHA aBTOHOMISs! LLMTO-
nofgibHoi 3an03un

BCTYI'I HEPBOBO-TICUXiUHI CTpecH, iOHi3yloue BUIPOMiHIOBAHHSI,
OcTaHHIM YacoM BiOYBa€ThCsI CYTTEBE 3pOCTAHHS 3a-  MaJliHHS, HEMIOBHOLIIHHE XapuyyBaHHS, T€HETUYHA CXWJIb-

XBOpPIOBaHb MMTONOAiOHO1 3ao3u (LI[3), ski mocigaloTe  HiCTh, ajiepriyHa CKOMITPOMETOBAHICTh, IMyHHI TTOPYIIIEH-

MpOBiAHE Miclle cepel eHIOKpMHHOI marojorii. Bimoma  Hs. BimirpaioTh posb i KOMOpOiaHi CTaHU.

HU3Ka (paKTOpiB, IO CIPUIIOTH PO3BUTKY THUPEOiZOIa- Nonuuit nediuuT Binirpae BaxJIMBY pojib B PO3BUTKY

Tiii, — 1le HasBHICTh MomHOro nediuuTy 4u, HaBraku, marosorii [13, ocobamBo B YkpaiHi. ¥ maii€eHTiB y pasi He-

HaAMipHe HaIXOKEHHs MIOay B OpraHi3M, CTaH JOBKI/UISI,  CTayi Momy BiaOyBa€eThCs XpOHiuHa rimepcrumyJsuisa 113
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3 MOJAJIbIIOI0 Mpotidepalli€elo aBTOHOMHUX KJIITUH, aBTO-
KPWHHA MPOIYKIIisl (haKTOPiB pOCTY, aKTUBALLisl aHTiOTeHe-
3y [1]. He MeHII MIKiAIMBUM € I HaIMipHE CHOXWUBaHHSI
oy (3acTOCyBaHHSI PEHTTEHKOHTPACTHUX HOMOBMICHMX
PEYOBUH), 1110 PU3BOAUTH JI0 PO3BUTKY MOTOIHAYKOBAHUX
craHiB. BBaxaloTh, 1110 32 HasIBHOCTI MOMHOTO Ae(illuTy y
OiTBIIOCTI BUMAJAKIB TUPEOTOKCUKO3 3yMOBJIEHUI (DYHK-
HioHanbHOW aBTOHOMiEe I3 (DA III3) [2, 3]. IIpote
PO3BUTOK TUPEOTOKCUKO3Y MPU IU(PY3HOMY TOKCUUHOMY
300i (JIT3, xBopobi IpeitBca — basenoBa) Mae aBTOIMyH-
HUIi reHe3 i BigpisHsaeTbes Bia matoreHedy @A 1113 Ta By3-
JloBoro 300a HeimyHHoro reHesy. JIT3 cynpoBomKy€eThCs
YTBOPEHHSIM aHTHUTIJ 10 PelenTopa TUPEOTPOITHOIO rop-
mony (TTI), gaxi ctumymoiors cuHTe3 B 113 HammmmKo-
BOi KiJIbKOCTi TUpeOinHUX TopMoHiB. Lle moB’s3aHo 3 re-
HEeTUYHUM YMHHUKOM B 70—80 %, a came 3 KOMIUIEKCOM
neiikouTapHoro antureHy (HLA), cripaBisiiounM BIuivB
Ha iMYHHY BiamnoBinb [2, 4, 5]. Poab pagianiiiHOro BIUIMBY
MOXHa TIPOCIiAKYBaTH Ticisl aBapii Ha YopHOOMIbCHKiit
AEC, ocobauBo cepen JIiKBiaTOpiB: 30i1bIINIACH 3aXBO-
pIOBaHICTh Ha OUQPY3HUII HETOKCUYHMI 300, BY3JI0BUIA
300, namiyiipauii pak 1113, xo4a 1iJIKoM iMOBipHMIA BILJIMB
NIEeKiTbKOX (paKTOpiB.

dakTop BipycHOI iH(OEKIII TPOCTITKOBYETbCS TIPU
BUHUKHEHHI TUPEOTOKCUKO3Y Yy MOYaTKOBIl cTafii miaro-
ctporo tupeoinuty. CbOrofieHHS B3araji XapakTepu3yeThb-
csi (popMyBaHHSIM Y HAacCeJEHHSI CXWJIbHOCTI 10 iMyHHMX
MOpYIIEHb, 110 MOpPsiI 3 HEPBOBUM HATIPYXEHHSIM, OB’ S~
3aHUM 3 €KOHOMIUHMMM Ta MOOYyTOBMMU IpoOJieMamu,
CTaroTh POHOM 10 BUHMKHEHHS aBTOIMYHHOI arpecii.

limeprpodiuna ¢opma aBTOIMYHHOTO THUPEOITUTY
(AIT) Ha moyaTKy pO3BUTKY 3aXBOPIOBAHHSI MTOEIHYEThCS
3 TUPEOTOKCUKO30M, 1110 BiIPi3HSIETHCSI HETSIXKKUM Tepe-
0iroM Ta IIBUAKO TEPEXOAUTh B TimoTupeo3. IcHye moen-
HaHHs AIT 3 iHmmMu 3axBopioBanHsMu 1113, Hampukiazg
JT3, e Tak 3BaHmMii overlap-cuHAPOM, a00 CUHAPOM ITepe-
xpecTty [6]. OTXe, eTioNOoriuHi i MaTOreHETUYHI MeXaHi3MU
MpY BUHUKHEHHI BUILEBKAa3aHUX 3aXBOPIOBaHb MOXYTb
OyTH pi3HUMHU a00 noeaHaHumu. [1pu bomy B OGiTBIIOCTI
BUIMAAKiB BOHU CYIIPOBOIXKYIOTHCSI TUPEOITHOIO AUC(HYHK-
€10 Y BUTJISAII TiTIEPTUPEO3Y.

ITpu rinepdynkuii I3 ceprieBo-CyaMHHUI CUHAPOM €
060B’s13koBuM. Lllnsxom i mpsimoi, i ommocepenKoBaHOIL Ail
HAJUTMIIKY TUPEOITHUX TOPMOHIB 3MiHCHIOETHCST MPSIMUIA
TOKCUYHUI BIUIMB Ha MiOKapj, BimOyBalOTbCS 3MiHU UyT-
JIMBOCTi CEepPIEBO-CYAWHHOI CHUCTEMHU 10 KaTeXOJIAMiHiB,
PO3BUBAEThCS CUCTOJIIYHA apTepiaibHa rinepreH3ist. Cko-
POTJIMBICTb MioKapia ITiABHUIIYETHCS, IO CIIPUSIE 30iJIb-
LIEHHIO IMYJIbCOBOTO TUCKY, MPOTE 3HUXKYETHCS AiacTOiu-
HUM TUCK, (DOPMYETHCS TiMEePKiHETUIHUI TUIT KPOBOOOITY
Ha TJIi BazomwiaTallii [7]. XapakrepHa mocTiiiHa Taxikapist
SIK Y CTaHi CITOKOIO, TaK i IMPY HaBaHTa>K€HHi, MOXJIMBUI
PO3BUTOK Pi3HUX MOPYIIEHb PUTMY — €KCTPaCUCTOIIIi, hi-
opwsuii nepencepab. [lpu 1boMy po3BUTOK GibpusLil
nepeacepab, nepeayciM B ocid BikoM moHan 60 pokiB, yTpu-
4i yacTiluii yepes ayxxe Hu3bkuii pisenb TTT [8]. Dopmy-
€ThCSl TaK 3BaHE TUPEOTOKCHUYHE Ceplie, a B JITHIX JIIoaei
BHaCJIiIOK MioKapaionucTpodii po3BUBA€EThCS ceplieBa Jie-
KOMIIEHcallisl, TepeBaXKHO 32 MPABOLILTYHOYKOBUM TUIIOM,
YOMY CIPHsIE TAKOX TPUKYCITigalIbHa perypritaiis [2, §].

MeTta: oOIpyHTYBATH aArOpUTM AU(EPEeHLIITHOTO I10-
IIYKY 3aXBOPIOBaHHS MPU HAsIBHOMY TillepTUpPEO3i 3 BU-
pPaXXeHUMU CepLIeBO-CYIMHHUMU MOPYLIEHHSIMU Ha TpU-
KJiali KOHKPETHOTrO TalliEHTa JITHbOTO BiKYy 3 peajibHOI
KJIiHiYHOI TPaKTUKMU.

KAiHiYHMIM BUNOAOK

Icnye ynmano xBopo0, sKi po3MOYMHAIOTHCS TIPUXOBa-
HO ab0 MPOSIBISIOTHCS CUMIITOMAMU, 1110 XapaKTepU3yloTh
rnepeayciM HaiOLIbII Bpa3iuBi ypaxkeHi OpraHu-MillleHi,
aje YTPYIHIOIOTb BCTAHOBJIEHHSI TPAaBUJIBHOTO [iarHO-
3y. CaMe Taka CUTYyallisl 37e0iIbIIIOr0 CIIOCTEPITaEThCS B
JIITHIX Malli€HTIB 32 HASBHOCTI TiMepPTUPEO3y i MPOBITHUX
CHUMIITOMIB MOPYIIEHb 3 OOKY CepLIeBO-CYIUHHOI CUCTEMH.
I xoua TpansAOThCS BUMAAKKU CYTO CTYAEHTChKI, TaK CAMO
MOJIMBUIA i TIPOTUJICKHUI BapiaHT. Y JaHOMY MaTepiai
MM HaBOIMMO aJiITOPUTM MPOBEIeHHS AucepeHIiiHOrO
TMOLIYKY 3aXBOPIOBAaHHS B Malli€eHTa, 110 MPU3BEJIO A0 TO0-
SIBU TSDKKMX KapaiaJIbHUX YCKJIaIHEHb, CIPUYMHUIO TOC-
miTajizaiio 3 HaAaHHSIM HEBIAKJIAAHOI JOMOMOTHU Ta TO-
NAJTBIIAM JTOOOCTEXXKEHHSIM i BCTAHOBJICHHSIM KJIiHIYHOTO
JliarHO3Yy.

Tak, nmawuient P. BikoM 61 pik rocmitanxizoBaHuii y Bi-
MIJIEHHST peaHimallil 3 TpUBOy apUTMOTEHHOTO IIOKY Ha
TJIi MEBHOI'O KapHioJIoriYyHOro aHaMHe3y. MaB ckapru Ha
BUpPaXeHY CJ1a0KiCTh, TOJOBOKPYXiHHS, 3HaYHY BTOM-
JIIOBAHICTh, 3HUXEHHS arnetuty. BBaxae cebe xBopuM
3 2017 poky. IlpoTsarom OexilIbKoX POKIiB CTpaxkdmae Ha
imemiuHy xBopoOy cepiist (IXC), rinepToHiuHy XBOpOOY,
MpuiiMae aHTUTINEPTEeH3UBHI Ipemnapatu. KoOHCYIbTy-
BaBCs 3 MPUBOAY Mapokcusmy GbiOpuisiii mepeacepb,
Mpu 1IbOMY a0JIsiLisl He OyJia peKoOMeHaoBaHa. Y BepecHi
2019 p. mpoBeneHO CTEHTYBaHHSI KOPOHApHUX apTepiid.
YNpoaoBXK OCTaHHIX IECTU MICSIIiB Bil3HAYaB MOTipIIeH-
H$I CTaHy, TTOB’sI3yBaB 11 3i 3MiHOIO JIiKyBaHHsI. Tparisim-
CsI TIOBTOPHI €11i30/11 ITapOKCU3MY, SIKi CYTIPOBO/IXKYBaIMCh
MOSIBOIO Kapialriii, pi3KMM 3HMKEHHSIM apTepiailbHOro
THUCKY, 0OJIEeM TOJIOBU, TOJIOBOKPYXiHHSIM, BUPaKEHOIO
cnabkicTio. Ha mocTiiiHiil ocHOBI NpuiiMae aHTUTPOMOO-
ouTapHi npemapatd. Memkae B 3akaprnaTTi (eHIeMiYHUMI
perioH, omHuit nediuunT), nmagauth npotsirom 40 pokis.
Ty6epkynvos, renatur, CHIJI 3anepeuye. [1pu 06’ ekTuB-
HOMY OTIJisimi: ctaH xBoporo Tsokkmii. LlkipHi mokpusBm
0J1imi, XOJ0AHI HA JOTUK, CJIM30Bi 000JI0OHKM OJIi10-poxKe-
Bi. AcTeHiuHOi OynoBu Tiia. HaObyxaHHS sipeMHUX BeH Bil-
cytHe. [lepudepuuHi TiMpaTUUHI BY3/IM He TAJIbITYIOThCS.
IpynHa xiitka 6e3 medopmaliiii. BepxiBKoBUIl MOIITOBX
nanbnyetbes B V Mixpeoep’i. HCC — 105—108 3a 1 xB, AT
60/40 MM pr.cT., Y — 20 3a 1 XB. Y JereHsax BUCIYXOBY-
€ThCS BE3UKYJSIpHE AuXaHHs. JisSJIbHICTh Ceplist apUTMid-
Ha, TOHU 3BYYHi, TIPOCIIYXOBYEThCSI MEJIOAisSl MUTOTIUBOI
apuUTMii, CUCTOIYHMIA IIIyM HaJ BepXiBKOIO Ta B JiISHIIL
TPUKYCMiNaabHOTO KiamnaHa, akieHT Il ToHy Han nere-
HeBOIO apTepieto. KuBiT M’ sakuii, 6e30osicHuii. [Teuinka
He manbityeTbes. [lepudepnuni HaOpsakum Bimcyrthi. 1113
Bi3yasli3y€eThCs MiJ Yac KOBTaHHS, MPU Majblallii M’sKa,
0e300JticHa, BY3JI0Bi yTBOPEHHSI He MalbIlyloThes. [1ix yac
BUKOHAHHSI peHTreHorpadii opraHiB rpyaHOi KJIiTKU He
BU3HAUYEHO BOTHMIIEBUX, iHQiIbTpaTUBHUX 3MiH. OgHaK
IpY LIbOMY MAIiEHT 3HEIIPUTOMHIB.
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4]

Ornsin HeBpoJiora: KOHTaKTHHUM, ajekBaTHUMl. Me-
HiHreasbHi 03HaKu BifcyTHi. Pediekcn D = S. Tlarono-
riYHMX 3HaKiB He BuUsiBIeHO. OmIsin Kapaionora: apuTMo-
TeHHUH 10K, CIIPOBOKOBAHUM MapoKCU3MOM (hiOprIsiii
nepencepab. AT 60/40 mm pr.cT. YCC 140 3a 1 xB. TeHe-
painizoBaHuit arepockiepos: IXC. CrabiabHa cTeHOKapIist
HanpyxeHHsi, @K 2—3 (ctaH micis mpoBeaeHOro CTeHTY-
BaHHs1 — BepeceHb 2019 poky), yacti napokcuzmu ¢idopu-
JISILIT Iepencepab 3 BUPaKeHOIO TilmoTeH3ieo. [imepToHiu-
Ha xBopooOa Il cranii, I ctynenst, pusuxk 4, CH 0. ®K 1.

Hanano momomMory: nekcaMeTa3oH, KOpIapoH, TeMojie3.

Kniniunuit anami3s kposi: ep. — 4,1 x 102/n, Hb —
135 r/xa, 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. Inmioko3a KpoBi —
6,3 MMoub/n, OuUTipyOiH 3araabHuii — 15,7 MKMOJIB/I,
ceyoBrHa — 6,4 MMOJIb/J, KpeaTuHiH — 100 MKMOJIB/1I,
AJIT — 16 U/L, ACT — 17 U/L, XonecTepuH 3aralbHAil —
2,7 mMonb/n, Tpuraiuepunu — 0,56 MMoib/71, GiTOK 3a-
ranpHuii — 64,4 r/a, kamiii — 4,76 MMOJIb/1, HaTpiii —
144 mmonp/n, KOK — 85 U/L, D-mumep — 0,3 mr/m,
tponionid I — 0,1 ur/mu. Koarynorpama: IITI — 75 %,
didbpuHoreH — 4,66 1/11, eTAaHOJIOBUY TECT — MO3UTUBHMIA.
3araJibHUIA aHajli3 ceyvi: BimH. miibHicTh — 1020, peaxitist
KHcJia, KeTOHOBI TiJla — HEraTWBHI, III0KO3a — HEraTuB-
Ha, 6iok — 0,033 1/, )XOBYHIi TMIrMEHTU — HETaTHUBHI,
JIeWK. — nooauHoki B 1n/30py. EKI: putM HecuHYCOBUIA,
HeIpaBWIbHUM, GiOpwsania mnepencepab. IlopymeHHsS
npoueciB penossipusaiii. HaBeneHi maHi 103BOJWIN BU-
3HAUYUTHU BiICYTHICTh iH(MapKTy MioKapma, TpoMOoeMOotil
JIETEHEBOI apTepil.

Ilicns HamaHHS HEBiAKIIAAHOI JAOMOMOTM CTaH Malli-
€HTA JIeIIIO TTOKPAIINBCSI, TOKAa3HUKU TeMOIMHAMIKK TaKi:
AT —90/50 mm pr.cT., YCC — 95 3a 1 xB. Uepes neHb — AT
120/70 MM pT.CT., a 11e yepe3 3 aHi — 160/110 MM pT.CT.
AnHanoriuyHo 3miHtoBasack i YCC (Big 140 mo 85 3a 1 xB).
Ilin yac mepeOyBaHHs B peaHiMallii BiTHOBUBCSI CUHYCO-
BUI pUTM.

byno nposeneHe nogaTkoBe J1a00paTOPHO-iHCTPYMEH-
TanbHe o0cTexkeHHs. BuzHayeHo piBHi ropmoHniB: TTIT —
0,008 MkMO/mn, T, Binbauit — 8,04 rir/mu, T, BinbHmit —
4,34 Hr/nn, piBeHb aHTUTIT IO TUPEOIMHOI MEePOKCUIA3N
(TITO) ta no peuentopa TTI — Tutpu He 306iabiIeHi. Kop-
™300 y ceui — 206,7 MKT/24 roj, BiOMOBizaB HOPMI, 1110
BUKJIIOYAE TOCTPY HATHUPKOBY HEAOCTATHICTb.

ExoKI: cucroniuHa ¢yHKIIis JTiBOTO LIJTyHOUKA 30epe-
xeHa (OB — 60—61 %), niactomiyHa GyHKIIis He opyIe-
Ha. HenmocrarHicTh TpukycminagbHoro kiamnaHa I—II ct.
Hesnaunwii rirmokine3 BepXiBKOBO-00KOBOI CTiHKM JIiBOTO
LIJTYHOYKa.

V3]l cyauH roJlIoBHOTO MO3KY: MaricTpaJibHUI KPOBO-
TOK Y CYJIMHAaX TOJIOBU Ta IIUi 3HUXeHUI. EnacTuyHicTh
CYIUH 3HUXXEHAa, CTiHKM VIIiJIbHEHi, apTepii 3BUBUCTI.
lNnepkiHeTMYHUI TUN TeMoaWHaMmiku. Y TipaBiit Ta Ji-
Bili COHHMX apTepisiX HasiBHi aTepOCKIEPOTUYHI OJISIIIKY,
KIM 0,19 x 0,85 cm; 0,20 x 0,65 cm. O3HAKK BEHO3HOIO
3aCTOI0.

V3]l opraHiB 4epeBHOI MOPOXHUHU: CTeaTorernaros
I cr. XpoHiuHuUil X0aeuUUCTUT. XPOHIYHUIN TTAHKPEATHUT.
KicTa nmpaBoi HUpKHU.

V31 1113: npaBa yactka 13,9 cm?, iBa yactka 8,8 cm?.
Exorennicts 1lI3 momipHO mimBuIleHa; HEOTHOpimHA,
KPYMMHO3EpHUCTA, TilmoBacKy/spu3oBaHa. HasiBHi i3oreH-
Hi Ta TiMOTeHHi OIITHKY HEeTpaBWIbHOI (hOpPMU 3 PO3MMU-
TUMU KOHTYpamu posmipom 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: augdy3Huii 306. AIT?
[IceBmoBy3mm?

3 orfsiay Ha KJIiHIYHY CMMITOMATHUKY Y MallieHTa Ipo-
BiTHUM € CUHIIPOM TOpPYILIeHb pUTMY — (hiOpuisiiis epe-
ceplb 3 MEepiONUYHUMU HamaJaMu, SIKi CYyIPOBOMIXKYIOTHCS
rinoTeHsi€elo 3a HasiBHOI (y ITepioau Oe3 HaIlaiB) rinepTeH3il
abo HopMoTeH3il (TipuiiMae B-61oKkaTopu, KopaapoH). [Tpu
JIOIATKOBOMY OOCTEXXEeHHI BIAJIOCs] BABHAUUTH iCTOTHE 3HU-
keHHs1 piBHsT TTT mopsin 3i 30ibIIEHHSIM PiBHIB TUPEOia-
HUX TOPMOHIB 0€3 sSIBUIIl aBToarpecii, 110 MiATBePIKYBaIo
eeKTH TIMepIIpoayKilii TUPEOiTHNX TOPMOHIB Y BUIJISIIL
CHHJIpOMY KaTaOOJiYHMX MOpPYIIEHb, a caMe BUSIBJICHI Jia-
0OpaTOPHMM IIUISIXOM ITOKAa3HMKH, IIpUTaMaHHI THUPEOo-
TOKCHKO3Y: TillepIiTiKeMis, TilToX0JIeCTepUHEMIsl, TeHICHIIisI
IO TiMOIpOoTeiHeMii, JelikoreHis. /1o Toro x 3apeecTpoBaHe
30inbiieHHs I3, HeomHOpinHiCcTh 1i CTPYKTYypHU 3 TinmoBa-
CKYJISIPM3ALIi€I0, HASBHICTb HEBEJMYKUX MHOXUHHUX BY3-
JIOBUX YTBOPEHb, 1110 TOTpeOyIoTh yrouHeHH:. Jdani EKI ta
ExoKT minTBepauiau nopyiieHHs putMy — (QiOpuIsiiiito re-
pencepb, TinepKiHeTUIHUM TUI TeMOAMHAMIKY, HasIBHICTh
ypaxkeHHsI MioKap/ia 3 TIOpYyIIEHHSIMU TIPOLIECiB PETOJISIpU-
3alii. TakuM 4MHOM, y TallieHTa BU3HaYeHa rinepyHKIIis
113 3 po3BUTKOM THPEOTOKCUYHOI Kapaiomiornarii, ¢hiopu-
JISLil Tiepeacepab, 0 MoTpedyBaio 3’scyBaHHS KOHKpET-
HOTo 3axXBOproBaHHs. JI1s1 TiKyBaHHS TUPEOTOKCUKO3Y IPH-
3HAaYeHA TUPEOCTATUYHA TepalTis (TiaMa30).

3a HasIBHOCTI TiMEepTUPEOITHOTO CTaHy CJIif PETEIbHO
MIpOoaHaji3yBaT OCOOJIMBOCTI OKPEMHX XBOPOO, IO Ma-
HidecTyoTh ninBuieHoto ¢yHkuieo L3, T3 — aBro-
iMyHHE 3aXBOPIOBaHHSI, IO TPOSIBISETbCS TUPEOTOKCUY-
HOIO eHIledayonartielo 3 po3jnazaMyd HepPBOBO-TICUXIYHOI
NiSTBHOCTI, TUPEOTOKCUYHOIO KapaioMioIaTielo 3 apTepi-
aJIbHOIO TiMEePTEeH3i€10, po3JiafaMy IUTYHKOBO-KUIITKOBOTO
TPakTy, €KTOACPMAJIbHUMU MOPYIICHHIMHU, JTiM(POITHOIO
rinepruiasi€io, a TakoX y OUTBIIOCTI BUMAOKIB PO3BUTKOM
TUPEOTOKCHYHOI odranbpmornarii [2, 4, 6]. Peectpyersh-
Csl MiABUILEHHS KOHIEHTpalii TUPEOITHUX TOPMOHIB Ta
3HKeHHs piBHS TTI, HasiBHICTH aHTUTIN 4O pelienrTopa
TTI, moxiuBe 30iMbIIEHHS AaHTUTIJI 10 TUPEOIIOOYIIiHY i
THPEOINHOI MePOKCUOA3!, JEHKOMNEeHis, TiM(pOILIMTO3, MiI-
puieHHs LLIOE, 3HMKeHHS X0JleCTeprHY TTOPsI 31 30i1b-
LIEHHSM TPUIIILEepUIiB, 3MEHIIIEHHs aJbOyMiHiB, rinep-
[JI00yJIiHEMIisI, YacTO Tinepriikemisi, MiIBUIIEHHS BMIiCTY
HaTpilo i 3BMEHIIIEHHS KaJlilo B €pUTPOLIUTAX.

[Ipu minrocrtpomy tupeoinurti (me KepBeHa) Ha Imo-
YaTKOBIill cTamii Big3HAYalOTbCSI O3HAKU TillepTUPEO3Y.
XapakrtepHi cumnromu 3ananeHHss B L3 (OomiouicTs,
MPUITYXJTICTh), MiABUIICHHS TEMIEepaTypHu Tijla, Y KPOBi —
MOMIpHUMIA JIEAKOLIMTO3, MOXJIMBA aHeMisl, 30iIbIIEHHS
LIOE, migBuineHHs piBHSI MapKepiB 3ananeHHs (C-peak-
TUBHOTO MPOTeiHy). PeecTpyeThCsl MiABUILIEHHS PiBHS TH-
peoinaux ropmoHiB, 3umkeHHs TTI. I1pu Y31 113 Buss-
JISIETHCS 301TBIIEHHS 3271031, HEOTHOPIIHICTD CTPYKTYPH,
HEYiTKiCTb KOHTYPiB, HasIBHICTb TiMTOEXOT€HHUX Ta aHEXO-
TeHHMX BKJIIOUEHb [1].
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V pasi HasgBHOCTI DA 1113 (31e6iIbIIOro B JIOIEH I10-
XUJIOTO BiKY) 3a iCHYIOUYOi MOMHOI HEMOCTATHOCTI KIIiHIU-
HUM mepebir Biapi3HIETHCS MaJOCUMIITOMHICTIO, iHKOJU
aTUTMOBMMM O3HaKaMu. Y JIATEHTHUWIA Tiepiof] criocrepira-
IOThCSl KapIioJIOTiuHi TOpPYIIEHHS (Taxikapmis, apuTMii,
4acTO MUTOTJIMBA apuTMis, pedpakTepHa 10 aHTHAPUT-
MiUHUMX TpernapariB, MOXJIMBa MapoOKCHU3MabHa Taxikap-
Ilis1), HEPBOBO-IICHXiUHi po3jaau, BTpaTa Macu Tijla, Mio-
natiss. MaHiecTHHI Mepion TinmepTUpeo3y MPOSIBISIETLCS
KJIaCUYHUMU CUMIITOMaMH, ajieé BiICYyTHSI JepMoTaTis,
o raabpMomnaris, okpiM cuMmntoMiB Ipede Ta Mebiyca. [1pu
obcTexxeHHi — HU3bkuit TTT, BUCOKuii piBeHb TUPEOITHUX
FOPMOHIB, 0c00a1BO T, BIICYTHI aHTHUTLIA A0 PELENTO-
pa TTT i TIIO. I1pu GaratoBy3710BOMY TOKCUUYHOMY 300i
HasiBHi MHOXWHHI BY3/I4, a IPY TUPEOTOKCUYHII ageHOoMi
HasIBHUI OAWH BY30JI OKPYIJIOi (DOPMU 3 YITKUMU KOHTY-
paMu. 30J0TUM CTaHAAPTOM BBaXKa€TbCsl CLIMHTUTpadis,
0CO0JIMBO IIPU AEKOMIIEHCALIi1, 1110 Ja€ MOXJIMBICTh 3apee-
CTpPYBaTH MOOJMHOKI 200 MHOXWHHI BOTHMIIA TTOCUJIEHO-
ro HaKOIMWYeHHs pafaioizoTtomny [9].

3arajioM, MiaOMBaOUM MiICYMKU aHAMHe3y TpeICcTaB-
JIEHOTO HaMU Mali€eHTa, CJi/l aKIIEHTYBaTU yBary Ha TOMY,
1110 TALIEHT JIITHBOTO BiKY, BCE XXUTTS MEIIKAE B EHIIEMiu-
HOMY perioHi (ffomHuii nediuut), TpuBaauii mepion 310-
BXUMBaB MaJiHHSIM, TOOTO Ma€ IeKiibka (DaKTOpiB pU3UKY,
HasiBHA BUpaxeHa KoMopOinHa rarosorist. [TpuunHa 3Bep-
HEHHs Tali€eHTa 00 JiiKapiB — KapaioJioriyHa CKJaaoBa
xBopo6u. [1pu npomy MoxkHa OyJ10 0 3B’sI3yBaT 10r0 CTaH
3 BUPaXEHUM aTepOCKJIepPO30M, SIKUH CTOCYETbCS Yypa-
JKeHHS SIK KPYIHMX CyIUH (a0pTHU, COHHMX apTepiii), Tak i
NpiOHMX (MO3KOBI, KOPOHAPHI); HassIBHE KapiOCKJIEPOTUY-
He ypaxkeHHs1 Miokapaa. OnHak BUpaxKeHICTh CeplieBO-CYy-
TUHHMX PO3JIaJIiB y TAlliEHTA MOSICHIOETHCS C(hOPMOBAHUM
TUPEOTOKCUYHUM ceplieM Ha T1i [XC, rinepToHiuHO1 XBO-
pobu (I'X), 1m0 meBHMM YMHOM BimoOpaxkae 0COOJMBOCTI
KJIiHIYHMX MposIBiB. bepyun 10 yBaru BifCyTHICTb aHTUTII,
oco0bauBo 10 peuentopa TTI, BincyTHICTb ICUXOHEBPOJIO-
TYHUX i IUCIENTUYHUX TTOPYIIEHb, a TAKOX TUPEOTOKCUY -
Hoi odTajbMoOIIaTii Ta AepMaToNaTii, MOXXHAa BUKIIIOUUTH
po3Butok A T3. Ananoriuno inerscs mpo AlIT (rimepTpo-
¢iuHy popMy 3 TirepTUPE030M) 3a BiICYTHOCTI aHTUTI 10
TUPEOIJ00Y/IiHy Ta MiKpOocOMaIbHOI (hpakilii, Xoua icCHye
i cepoHeTaTMBHUII BapiaHT (aje B Malli€eHTa HEMA€E iHIIUX
MposIBiB aBTOArpecii).

VYV maHoMy BUMAAKy CIIOCTEPIraloThbCsl BUPaXKEHi cep-
LIEBO-CYAMHHI MOPYIIEHHS 3 ITOSIBOIO HamaaiB (hiopusiii
nepeacepab MOpPsiA 3 emi3ogaMu TilMOTeH3ii, 110 Ja€ Iia-
CTaBY MiA03pIOBATH MOJITJIAHAYISIPHUI CUHAPOM, 30Kpe-
ma cunapoM IlIminra [10, 11]. [Ipu ubomy Uyepe3 CynmyTHIO
HaJHUPKOBY HETOCTATHICTh Ma€ OyTW HasIBHUI Hacam-
rnepen CUMHAPOM TiMOTeH3ii Ha TJi XapaKTepHOI KapTUHU
TIMOKOPTUIIU3MY — IIiITMEHTAallisl IIKipKu, AUCIENTUYHI
po3yiaaid, 03HaKM aBTOIMYHHOTO IPOIIECY, 1110 BiICYTHE Y
nauieHTa.

BincyTHicTh TMXOMaHKM, TUTIOBUX O3HAK 3arajbHOTO
npotecy, nepeaycim y I3 — 6oxrovocTti, HAGPSIKIOCTI,
JIEUKOLIMTO3Y, J03BOJISIE 3alepeyuTH MiIroCTpUil TUpeo-
inut. Yce e cripsiMmoBye nudepeHIinHII TTOIIYK Ha 3’51Cy-
BaHHS1 MoxJrBoi DA 1113 abo aMiomapoH-iHIYKOBAHOTO
TUpeoToKcukoay. [1logo ocTaHHBOTO, TO MAIlIEHT BXE A0-

CUTH JABHO TIpUIIMA€ aMiofapoH, Y HbOTO HEMaEe O3HaK
TUPEOIIUTY, MiJABUILEHHS PiBHSI aHTUTUPEOIAHUX aHTUTI.
Takum yMHOM, Hall TOILIYK OyB 3ynuHeHuit Ha ®A 1113.
Ha xainpb, y manieHTa He OyJI0O MOXJIMBOCTI 3pOOUTH pe-
KOMEHI0BaHy HaMU CUMHTUIpadito, 1110 A03BOJUIO O OC-
TaTOYHO BCTAHOBUTHU [iarHO3. Y J1aHOMY BUMAIKY HasIBHI
Bci nepenymoBu 10 po3BUTKY DA II3: BiK, eHaeMiuyHUI
perioH, BiACYTHICTb aBTOAarpecii, mepMomnarii, opTaaIbMoO-
natii. Y Toii e yac mpruBepTae yBary BUPaKeHiCTb MPOSIBIiB
TUPEOTOKCUYHOTIO Ceplisl 3 JJa0opaTOPHO MiATBEPIKEHUM
rinepTupeo3oM i TMCrOpMOHATBLHUM i KaTabOJIiYHUM CUH-
JIIpOMaMM, 110 HaIlapoBYIOThcsl Ha KomopOinHi IXC, I'X.
Jlo Toro , Ipyu MMOBIPHOCTI PO3BUTKY aMiogapOH-iHIYy-
KOBAHOTO TillepTUPEO3Y, BiIOYBAETHCS IOTIPIIEHHS CTaHYy
MaifieHTa, 10 CIil po3rIsaaTH K MOXJIUBY JE€KOMIIEH-
cauito @A III3. Sk BimoMo, KJIiHIYHUM MapKepoM Ha-
BiThb JIATEHTHOTO TilepTHUPeo3y AyXke 4acTO € IMOPYILIEHHS
cepueBOoro putMy — (Qiopuisiis mepencepab. Takox My
pO3yMieMO, IO MPU MNPOBEAEHHI aHTUAPUTMIYHOI Teparil
He 3aBXIU BiI3HAYa€ThCS i1 €(PEeKTUBHICTD, SIK CIIOYATKY
i cocrepirajioch y Haioro nauieHTa. OTxXe, y nauieHTa
KOMOpOigHa MaTOJIOTiI — TeHepali3oBaHMil aTepocKJie-
po3: IXC, crabinbpHa cteHOKapist HampyxkeHHs, PK 2—3
(cTaH micjsl MpOBEIEHOro CTEeHTYBaHHsI — BepeceHb 2019
poky), I'X II cranii, I crynens. dyHKiioHaIbHA ABTOHO-
wmist 1113, GaraToBy30BUiI TOKCUYHUIA 300. [inmepTupeos.
TupeoTokcruuHa Kapaiomiorarisi 3 YaCTUMU MapoKcu3Ma-
MU GiOpwIsLii mepeacepab, YCKIagHeHAa apUTMOTEHHUM
mokoM. Cranisi nekomneHcarii. Pusuk 4, CH 0. ®K 1.
CreaTtorenaTto3 | cT. XpoHIUHMI XOJCIUCTUT y CTadil peMi-
cii. XpoHiuHMI MaHKpeaTuT y ctafii peMicii. Kicta mpaBoi
HUPKMU.

BucHoBKM

lNneprupeos y JiTHIX Jtoaeit MaHidecTye nepliin 3a Bce
CepIIeBO-CYIMHHUMM MOPYIIEHHSIMU, HaliuyacTilie 3 HasiB-
HUM CHHIPOMOM apUTMii y BUINISAI GiOpMIsILii Iepen-
ceplib, sika MOXe CITPOBOKYBaTU apUTMOTEHHUI 1TOK.

TpuBanuit BIUIMB 10AHOIO AeIilUTYy MOXEe IIPU3BECTU
10 pO3BUTKY (bYHKIIOHAJIbHOI aBTOHOMIl IIUTOITOHIOHOL
3aJ1034 3 (pOpMyBaHHSIM TUPEOTOKCUYHOI KapAioMiomaTii.

Komop0igHi cTaHM CIpUSIOTH MOSIBI OCOOJIMBOCTE i
TSKKOCTI KJIIHIYHOTO Tepediry pyHKIiOHaIbHOI aBTOHOMI1
Ta CYTTEBO TMOTiPIIYIOTh SIKIiCTh KUTTSI.

Konduikr inTepeciB. ABTOpu 3asBISIOTH MPO BiICyT-
HiCThb KOH(DIIIKTY iHTepeciB Ta BiiacHOI (hiHaHCOBOI 3alli-
KaBJIEHOCTI IPM MiArOTOBIIi JaHOI CTATTi.

Cnuncok Aiteparypu

1. Kelley S. Endocrinology Update: Thyroid Disorders. FP Es-
sent. 2016. 451. 11-16. PMID: 27936530.

2. Ehlers M., Schott M., Allelein S. Graves’ disease in clinical
perspective. Front. Biosci. (Landmark Ed). 2019. 24(1). 35-47. doi:
10.2741/4708. PMID: 30468646.

3. Makar R.D., Pavlovskyi I.M., Makar O.R. Thyroid storm:
modern understanding, diagnosis and management approaches. In-
ternational Journal of Endocrinology (Ukraine). 2020. 16(3). 27§-
286. DOI: 10.22141/2224-0721.16.3.2020.205279 (in Ukrainian)

Tom 18, N 3, 2022

www.mif-ua.com, http://iej.zaslavsky.com.ua 67



KAiHiyHmm BUnapok / Clinical Case

4]

4. Pankiv V. Thyrotoxicosis syndrome: new clinical opportu-
nities for the correction of thyroid dysfunction. International Jour-
nal of Endocrinology (Ukraine). 2020. 16(1). 58-62. https.//doi.
org/10.22141/2224-0721.16.1.2020.199129 (in Ukrainian)

5. Vejrazkova D., Veelak J., Vaclavikova E., Vankova M., Za-
Jickova K., Duskova M., Vrbikova J., Bendlova B. Genetic predictors
of the development and recurrence of Graves’ disease. Physiol. Res.
2018. 67 (Suppl. 3). 431-9. DOI: 10.33549/physiolres.934018.

6. Hendeleka H.F. An autoimmune overlap syndrome in disea-
ses of the thyroid gland — terra incognita of thyroidology. International
Journal of Endocrinology (Ukraine). 2016. 2(74). 140-51. (in Russian)

7. Khan R., Sikanderkhel S., Gui J., Adeniyi A.-R., O’Dell K.,
Erickson M., Malpartida J., Mufti Z., et al. Thyroid and Cardiovascular
Disease: A Focused Review on the Impact of Hyperthyroidism in Heart
Failure. Cardiol. Res. 2020. 11(2). 68-75. DOI: 10.14740/cr1034.

8. Omotosho Y.B., Farooqi A., Bakar A., Jeelani H. Thyrotoxico-
sis: A Primary Cause of Arrhythmias and Acute Heart Failure. J. Endo-
crine Society. 2021. 5(1). A967. DOI: 10.1210/jendso/bvab048.1976.

Information about authors

9. Giovanella L., Avram A.M., lakovou I., Kwak J., Lawson S.A.,
Lulaj E., Luster M., et al. EANM practice guideline/SNMMI pro-
cedure standard for RAIU and thyroid scintigraphy. Eur. J. Nuclear
Medicine Mol. Imaging. 2019. 46. 2514-25. DOI: 10.1007/500259-
019-04472-8.

10. Shkala L.V. Features of clinical manifestationsand treat-
ment of Schmidt’s syndrome. International Journal of Endocri-
nology (Ukraine). 2020. 16(8). 137-144. DOI: 10.22141/2224-
0721.16.8.2020.222894. (in Russian)

11. Gendeleka G.F., Gendeleka A.N. Difficulties in the diag-
nosis and therapeutic approach in autoimmune polyglandular
syndrome type 2. A clinical case. International Journal of Endo-
crinology (Ukraine). 2018. 14 (1). 99-102. DOI: 10.22141/2224-
0721.14.1.2018.127101. (in Russian)

OrpumaHo/Received 04.04.2022
PeveHzoBaHo/Revised 29.04.2022
MpuiHsito fo apyky/Accepted 12.05.2022 M

L.V. Shkala, MD, PhD, Professor at the Department of propaedeutics internal medicine 1, Bogomolets National Medical University, Kyiv, Ukraine; https://orcid.org/0000-0003-2031-9628
T.l. Malchevska, MD, PhD, Professor at the Department of propaedeutics internal medicine 1, Bogomolets National Medical University, Kyiv, Ukraine; https://orcid.org/0000-0003-1775-8320
0.V. Shkala, Assistant, Bogomolets National Medical University, Kyiv, Ukraine; e-mail: ovshkala1955@gmail.com; contact phone: +38(050) 637-41-40; https:// 0000-0002-2732-1512

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

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 NOKA3HUKIB IHTEepPBAAY QT
3 KAPAIQABHOIO ABTOHOMHOIO HEMPOMATIEIO
Yy XBOPUX HO LLYKPOBUM AiabeT»

Crattst «B3aemo3B’a30k mnokashukiB intepsanry QT 3
KapaiaJibHOI0 ABTOHOMHOIO HeHMpomaTi€lo y XBOPHX Ha Iy-
KpoBuii giadeT» (aBropu Sanjay Kumar, Satyanath Reddy
Kodidala, Srinivasa Jayachandra), orny6iikoBaHa B «Mix-
HAapOTHOMY C€HIOKPMHOJIOTIYHOMY XypHaii», 2022,
TtoMm 18, Homep 1, c. 12-16, https://doi.org/10.22141/2224-
0721.18.1.2022.1140, BuganeHa Imicist 3’siCyBaHHs, 11O PYy-
KOIMC 1Ii€l cTaTTi OyJI0O OQHOYACHO HAIPaBJICHO IO IBOX
HayKOBMX XypHaJliB. Penakitist 3B’s13aacsi 3 aBTOpOM-KO-
PECIIOHJIEHTOM i TIOTIPOCUJIa HAJATH XXypHaly BiMOBiIHI

PO3’SICHEHHSI 3 1IbOTO MUTAHHS, TIPOTe He OYJI0 OTPUMAHO
aJIeKBaTHOI BiAIOBi/i B ONTUMAaJIbHUI TEPMiH.

e cynepeunTs eTuii myosikaitiit «MixkHapoIHOTO eH-
JIOKPUHOJIOTIYHOTO XypHally». BinnoBinHo g0 myHkTy 1.4
«Binmpasnennst pykormcy» «KepiBHUIITBA TSI aBTOPIB»,
IO PO3IJISIAY TPUIMAlOThCsl PYKOIMUCH, 1110 paHillle Hime
He IyOJiKyBaJaucs 1 He Oy/Iu HampaBlIeHi Wi ImyOJsikartii
B iHIIIi BUTABHULITBA.

CratTs OyJ1a BiAKJIMKaHa HA BUMOTY TOJIOBHOTO pe/lak-
TOpa Ta peaKOJIETil KypHaTy.

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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