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B YkpaiHi 3apeectpoBano HOBE NNOKA3AHHA
no npenapary ®opkcira (nanarnigpnosux 10 mr):

NIKYBAHHA XPOHIYHOI

XBOPOBU HNPOK

PEECTPALIA HOBOIO MNOKA3AHHA
B YKPAIHI 03BOJIUTb 3MIHUTU NIAXOAM
A0 JNIKYBAHHA NALIEHTIB
I3 XPOHIYHOIO XBOPOBOIO HUPOK

16.05.2022 poKy A0 IHCTPYKLi ANA MeanuHOro 3acTocyBaHHaA nikap-
cbkoro 3acoby Mopkcira (fanarnidnosun 10 mMr) BUPOOHWLTBA KOMMaHiIT
«AcTpa3eHeKa» 6ynum BHeCeHi 3MiHV — 3ape€eCcTPOBaHO HOBE MOKa3aHHs:
NiKyBaHHA XPOHiIYHOT xBopo6u HMpok (XXH) y popocnux [1]. PiweHHa
Npo peecTpaLlito Liboro nokasaHHA B YKpaiHi NpuitHATe i3 BpaxyBaHHAM
pe3synbtaTiB gocnigkeHns |l dasu DAPA-CKD [2].

[anarni¢pnosnH (Dopkcira) — nepLumin y caiTi iHribiTop HaTpi3anex-
HOTO KOTpaHcnopTepa riokosn 2-ro tuny (H3KTI-2), ana akoro 6yno 3a-
PeecTpoBaHO NoKasaHHA ANA NikyBaHHA nauieHTiB 3 XXH [3, 4].

XpoHiyHa XBOpo6a HMPOK — Lie CTaH, 3a AKOTO BMAINbHA CUCTEMA
NIOAVMHV NepecTaE BUKOHYBaTK disionoriuHi dyHKLii: yepes 3arnbenb He-
bpoHiB HUPKKM BTpayaloTb 34aTHICTb NiATPMMYBATK rOMEOCTa3 — CTa-
nicTb BHYTPILIHbOrO cepeaosmLa. [pn AaHOMy 3aXBOPOBaHHI y YONOBI-
KiB i XIHOK NpOAYyKTW po3nagy MOBHICTIO He BUBOAATbCA 3 OpPraHiamy,
L0 TArHE 3a CO6OI0 TAXKI YCKNagHeHHs [5].

Y2021 poui YnpaBniHHA AepXaBHOTO KOHTPOSIO 3a AKICTIO XapUuoBuX
npoAykTiB Ta nikapcbkux 3acobis CLUIA (FDA; Food and Drug
Administration) Ta €Bponelicbka MegnyHa areHuis (EMA; European
Medicines Agency) cxanunu ganarnidnosut 10 Mr ana nikyBaHHaA
XXH 3 METOI 3HWXEHHS PU3KKY NoriplieHHA GYHKLiT HUPOK, HUPKO-
BOi HefoCTaTHOCTI, cepLeBo-cyanHHoi (CC) cmepTi i rocnitanisauii 3
npuBogAy cepuesoi HegocTaTHocTi (CH) y sopocnux, AKi MaloTb pU3nk
nporpecyBaHHA XXH Ta nokKasHMK po3paxyHKOBOI LIBUAKOCTI Kiy-
60oukoBoi dinbrpauii (pLUK®) > 25 ma/xe/1,73 m? [1, 3, 4].

Y pamkax 3HakoBoro gochnigkeHHs lll dasn DAPA-CKD ouiHioBann
edeKTUBHICTb Aanarnipao3nHy 10 Mr LOAO BMANBY Ha PU3MK PO3BN-
TKY HUPKOBIX Ta CEpLEBO-CYANHHUX MO y naLieHTiB i3 XXH 3 uy-
KpoBuM giabeTom 2-ro Tuny abo 6e3 Hboro NOPiBHAHO 3 NnaLebo.

Y nocnigxeHHs Bxognnu navieHT 3 pLLIK® > 25 po < 75 mn/xs/1,73 m?
Ta CniBBigHOWeEHHAM anbbymin/kpeatuHiH (CAK) ceui > 200 po
<5000 mr/r.

3a pesynbratamu gocnigxkeHHs DAPA-CKD 6yno npoaemMoHCTpoBaHoO
edeKTVBHiCTb fanarnidno3nHy 10 Mr Ha JOAATOK [0 CTaHAAPTHOI Tepanii
XXH. [anarni¢pnosnH 10 Mr 3HNXKYE BiAHOCHWIA PN3MK MOTipLUEHHA
DYHKUiT HUPOK**, PO3BUTOK TepMiHaNbHOI CTafii HAPKOBOI HeOCTaT-
HOCTI Ta CMepTi Bifj cepLieBUX Ta HUPKOBNX 3aXBOPIOBaHb (KOMGIHO-
BaHa NnepBUHHa KiHUeBa Touka) Ha 39 % (95% posipunii iHTepsan (1)
0,51-0,72, P < 0,001) nopisHsAHO 3 Nnawebo y nauieHTis 3 XXH 2-4-i ctagii
Ta NigBULLEHO eKCcKpeLieto anbbymiHy 3 ceveto. EdekTnBHiCTL Aanarni-
bno3uHy He 3anexana Big rikemiyHoro cTatycy natieHTa [2].

[Nanarnipnosun 10 mr y gocnigxenHi DAPA-CKD npogeMoHCTpyBaB
3HVPKeHHSA BiffHocHoro pu3nky CC-cmepTi Ta rocnitanisaii 3 nprsogy CH
Ha 29 % y nopiBHAHHI 3 KoHTponbHoto rpynoto (95% [l 0,55-0,92,
P =0,009).

Y xogi gocnigeHHA 6yno AOCATHYTO AOCTOBIPHE 3HMKEHHA Bif-
HOCHOro pu3uKy 3aranbHoi cmepti Ha 31 % (95% [l 0,53-0,88,
P =0,004) y rpyni nauienTis, Aki oTpumysanu ganarnidnosud 10 mr, y no-
piBHAHHI 3 rpynoto nnave6o [2]**

3HauyuicTb 3aTBepAXKEeHHA NOoKa3aHHA ANA NiKyBaHHA NavljieH-
TiB 3 XXH B YKpaiHi Baxko nepeouinntn. MporpecyBanua XXH
HeMUHyYe NPpM3BOANTD A0 NepexoAy NauieHTiB Ha 3amiCHY HUp-
KOBY Tepanito (remogianis). NpoTe 3aBAAKM HOBII Tepanii npe-
napartom Qopkcira (Aanarni$pno3uH 10 Mr) — BUCOKOMOTYKHUM,
CeNneKTUBHMM Ta 3BOPOTHUM iHri6itopom H3KTI-2 [1] — y 3Ha-
YHOI YacTuHM popocnux nauieHTiB 3 XXH 3'aBnaeTbca moxnu-
BiCTb 3ynnHNTM nporpecyBaHHA XXH Ta 3HM3nTN pN3nK nepexo-
Ay Ha remogpianis.

CrocoBHo nokasHrka NNT (number needed to treat) gocnigxeHHs
noKasano, Lo abu 3anobirti po3BUTKY OAHIET HECMPUATANBOI NOAIT Y Na-
LieHTa 3 XXH B pamKax nepBUHHOI KiHLIEBOT TOUKM, HEOBXIZHO NPONiKy-
BaTuM AanarnidnosuHom 19 nauienTis 3 XXH (npw mMegiani TpmBanocTi ne-
piofly nofanbLUoro crnocTepeeHHs 2,4 poky) [2]. Mpodinb 6e3neku npe-
napaty Qopkcira B gocnigxeHHi DAPA-CKD BignoBiaas Bxe BCTaHOBIe-
Homy npodino 6e3nekn. Pesynbtat  pocnigxeHHa DAPA-CKD
ony6nikoBaHi B xypHani «The New England Journal of Medicine» [2].
CyKynHUI noTeHLian Nikapcbkoro 3acoby DopKcira, AOBEAEHNIT pe3yib-
TaTamy AOCAIAXeHb i NiATBEPAXKEHNI CXBANEHHAM HU3KW NOKa3aHb Ana
NiKyBaHHA AOPOCNNX MALiEHTIB, CMPUATAME Y NOAAMNBLIOMY 3HUKEHHIO
TArapA BiAMOBIAHMX 3aXBOPIOBaHb AN1A Chepy OXOPOHU 3[OPOB'A AK
y CBITi, TaK i B YkpaiHi.

MPO KOMMAHIIO «<ACTPASEHEKA»

«AcTpa3eHeKka» — MiXHapofHa HayKoBO-OpiEHTOBaHa biodapma-
LieBTMYHA KOMMNaHif, HallineHa Ha JOCNifKeHHs, po3pobKy i BUBeAEHHA
Ha PYHOK pPeLenTypHIX NpenapaTiB nepeBa)xHo B TaKMX TepaneBTUYHUX
ranyssx, ik OHKonoris, Kapgionoris, Hedpponorisa i MeTabonism, pecnipa-
TOPHi Ta aBTOIMyHHi 3axBoptoBaHHA. KomnaHia «AcTpa3eHeka, Wwo 6a3y-
eTbca y Kembpuaxi (BennkobputaHis), npefcTaBneHa binblue Hix y 100
KpaiHax CBiTY, a il iHHOBaL|iliHi npenapaTi 3aCTOCOBYIOTb MifIbOHM NaLli-
€HTIB B yCbOMY CBITi [6].

[na oTpumaHHA JopaTkoBoi iHdopmaLii, Gyab nacka, 3Bepraiitecs
no TOB «AcTpa3eHeka YkpaiHa» 3a TenedoHom +38 (044) 391-52-82 abo
3a eNeKTPOHHOIO noLwuTolo ukraina@astrazeneca.com.

Bigsinaiite Be6-CTOPiHKY KOoMMaHii, WwWo6 Ginblue Ai3HaTUCh Npo i Ai-
ANbHICTb B YKpaiHi: www.astrazeneca.ua

MPO NPEMAPAT ®OPKCITA

Mpenapat Qopkcira (ganarni¢pnosuH 10 Mr 4nA nepopanbHoOro 3a-
cTOoCyBaHHA 1 pa3 Ha [oby) — cenekTuBHMIA iHribiTop H3KTI-2 3a Ha-
CTYMHUMM NOKa3aHHaMu [1]:

© JNikysaHHA HeOCTaTHLO KOHTPONBOBAHOIO LKPOBOFO Aia-
6eTy 2-ro TUNY AIK AOMOBHEHHA [0 AI€TN Ta Gi3NUHNX HaBaH-
TaXeHb:
® AK MOHOTepanis, KOnn 3acToCyBaHHA MeTGOPMiHY BBaKAETb-
CAl HEMOXJ/IMBUM Yepe3 HenepeHoCUMICTb JiKapCbKoro 3acoby;
® y Mo€eHaHHI 3 HWMMY NiKaPCbKUMM 3ac06amit A NiKyBaHHS
LyKpoBOro fiabeTy 2-ro TUmy.

2]

Moka3aHuil fopocIMM ANA NiIKYBaHHA CUMNTOMATUYHOT XPO-
HiuHOoi CH 3i 3HMKeHOlo dppaKuieto BUKMAY.

(3]

MokasaHuit fopocinm AnA NiKyBaHHA XPOHIYHOI XBOpPOGU
HUPOK.

* CepueBo-CyAVHHa CMepTb Ta rocnitanisalis 3 NPUBOAY CepLEeBOl HeAOCTAaTHOCTI | 3aranbHa
CMepTHICTb JoBe/iEHi 3a JONOMOroto perpecinHoi Moaeni Kokca: BinHocHWin pusnk 0,71 (95% fo-
Bipuuit iHTepsan 0,55-0,92) Ta 0,69 (95% posipuuin inTepsan 0,53-0,88) BignosigHo.2 ** Morip-
WeHHA GYHKLT HUPOK 03HauaE CTilke 3HMKeHHA pLIKD>50 %.2

CnuncoK BUKOpNCTaHoI iTepaTypum: 1. IHCTPYKLiA ANA MEAUYHOTO 3aCTOCYBaHHA Npenaparty
DOPKCITA, 3atBeppeHa Hakazom MO3 Ykpainn N 814 Bia 16.05.2022, peecTpallifiHi nocsig-
yeHHa MO3 Ykpainn UA/13302/01/01, UA/13302/01/02, TepmiH Aii Heobmexernii 3 30.11.2018.
2. Hiddo J.L. Heerspink et al. Dapagliflozin in Patients with Chronic Kidney Disease. October 8,
2020. N Engl J Med 2020; 383:1436-1446. DOI: 10.1056/NEJM0a2024816. 3. FDA https://www.
fda.gov/news-events/press-announcements/ fda-approves-treatment-chronic-kidney-disease.
[ata ocTaHHboro nepernagy 21.05.2022. 4. EMA 2021 https://www.ema.europa.eu/en/
documents/overview/forxiga-epar-medicine-overview_en.pdf 5. KDIGO 2020 Clinical Practice
Guideline for Diabetes Management in Chronic Kidney Disease. Vol. 98. Issue 4S. October 2020.
6. https:// www.astrazeneca.com/our-therapy-areas/biopharmaceuticals.html
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The impact of diabetes mellitus
on outcomes of adult tuberculosis patients:
a cross-sectional study

Abstract. Background. Both diabetes mellitus (DM) and tuberculosis (TB) are major public health problems and
among the leading causes of morbidity and mortality worldwide. The TB-DM coexistence is known to complicate
TB care, control and prevention. Globally, 10.4 million TB cases exists, of them 10 % are linked to DM. People with
DM are at four to five times higher risk of getting infected with tuberculosis and evidence show poor TB treatment
outcomes. This study purposed to evaluate the impact of diabetes mellitus on treatment outcomes in patients
with active tuberculosis. Materials and methods. A cross-sectional study was conducted in a tertiary health care
center in Tirana, Albania. We analyzed the medical records of 140 patients hospitalized during in 2018-2019
with a diagnosis of pulmonary tuberculosis. Study subjects were adult tuberculosis patients hospitalized in our
hospital and undergoing antituberculosis treatment. Data from study subjects were obtained by interview method
using semistructured questionnaire consisting of socio-demographic and clinical parameters. To determine DM
risk factors, one variable and multivariable logistic regression analysis was done with 95% confidence interval and
p-value < 0.05 considered significant. Results. Out of 140 patients, the prevalence of DM was found to be 9.3 %
(n = 13) with average glucose values X = 145 mg/dl (min 120 — max 175 mg/dl), SD = 30. No significant diffe-
rences were found between sex, residence, type and site of TB. Increasing age (p < 0.02), male sex (p = 0.04), and
clinical manifestations like type of TB (p = 0.82), multilobe involvement (p = 0.243), other lung diseases (p = 0.154)
are not significantly associated with DM-TB comorbidity. Conclusion. The prevalence of DM among TB patients
in this study is high. The expanding burden of diabetes is increasing the risk of contracting tuberculosis and has a
strong impact on TB treatment outcomes. The results of our study show that patients with TB-DM were at higher
risk of treatment failure and mortality compared to those with TB without diabetes. Bidirectional screening for TB
and DM along with planning and implementation of preventive and curative strategies will help early detection and
prevent complications of comorbidity.

Keywords: diabetes mellitus; tuberculosis; burden, prevalence; outcomes

Introduction

Tuberculosis (TB) is still the largest infectious disease
killer in the world accounting for millions of morbidity
and mortality figures each year [1]. The burden of this glo-
bal epidemic is high especially in low- and middle-income
countries where ending TB is a distant reality [1—5]. One of
the key challenges in ending TB is the changing epidemio-
logical and demographic transition with ageing populations,
increasing burden of non-communicable diseases, exacer-
bating comorbidities like diabetes mellitus (DM) and other
cardiometabolic diseases [3, 6].

Nowadays, DM is considered an epidemic because of
the high and rapidly increasing prevalence of the disease.
The global DM prevalence in 20—79 years old in 2021 was
estimated to be 10.5 % (536.6 million people), rising to
12.2 % (783.2 million) in 2045 [4]. The majority living in
low- and middle-income countries, the same as TB. As a
known risk factor, DM triples the risk of developing TB
[3,5-8].

Likewise, DM is associated with a higher risk of severe
clinical presentation, failure in TB treatment or relapse,
failure in culture conversion at 6 months and deaths in TB
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© Bupaseup 3acnascokuii 0.10. / Publisher Zaslavsky 0.Yu., 2022

For correspondence: Xhardo Elona, MD, PhD, Endocrinologist, Department of Internal Medicine; University Hospital “Shefget Ndrogi’, Tirana, Albania; e-mail: xhardo.elona@gmail.com

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

Tom 18, N2 8, 2022

www.mif-ua.com, https://iej.zaslavsky.com.ua 7



OpwuriHaAbHi AoocAipXeHHs / Original Researches

4]

patients, more precisely pulmonary TB patients [8]. Addi-
tionally, DM may accelerate the emergence of drug-resis-
tant TB among those receiving TB treatment [5]. Conse-
quently, 15 % of the global TB cases are attributed to DM
[9, 10].

In a recent systematic review on type 2 DM and TB, the
prevalence of DM among TB patients ranged from 1.8 to
45 %, while TB prevalence among people with DM ranged
from 0.1 to 6.0 % [11] underscoring the need for immediate
bidirectional screening of TB and DM along with planning
and implementation of preventive and curative strategies.

Conversely, TB may increase existing insulin resistance,
trigger the onset of DM in predisposed individuals and
worsen glycaemic control in diabetic cases. Moreover, the
effectiveness of TB and DM medications may be decreased
due to drug-drug interactions, contributing to TB treatment
failure and uncontrolled glycaemia [3].

In Albania, the prevalence of DM in the general popula-
tion has rapidly increased from 0.8 % in 1980 to 3 % in 2006.
International Diabetes Federation reported that in 2019 the
prevalence of diabetes in Albania among people aged 20—79
years was 9 % with another 43 % estimated to have undi-
agnosed DM. DM is ranked among the top five diseases
in terms of mortality and morbidity at national level [12].
Currently TB continues to be a public health challenge in
Albania regardless of the seemingly generally stable epide-
miological situation. Recent research of our hospital shows
that during the 10-year period 2009—2018, TB incidence
increased from 14 to 15.5 and the total number of TB cases
increased from 440 to 447 [13].

In response to this dual epidemic, the country has
adopted the World Health Organization and International
Union against TB and Lung Diseases (IULTD) collabora-
tive framework for the care and control of TB and DM [14].

There is a lack of literature in our setting on the burden
of TB-DM comorbidity and associated risk factors. There-
fore, this study was conducted to better understand DM and
TB relationship, to assess the prevalence of DM among TB
patients and the impact of diabetes on TB treatment out-
comes.

Materials and methods

Study design
This study used analytical cross-sectional study design.
Period of time: 2018—2019

Study setting

This study was conducted in University Hospital
“Shefget Ndroqi” Tirana. This Hospital is specialized in
pulmonary disease, specially for TB cases.

The study subject was a sample of 140 TB patients who
were diagnosed with TB during a period from 2018 to 2019.

TB diagnosis was made based on the standard diagnostic
procedures as defined in the National TB Control Program
and WHO Guidelines [15, 16]. Thus, TB patients diagnosed,
both bacteriological confirmed (by smear microscopy and
Expert MTB/RIF) and clinically diagnosed (abnormalities
by X-ray, extra-pulmonary cases without laboratory confir-
mation and physicians’ decision) were included in this study
[17]. Data collection was done randomly.

We analyzed the clinical records of 140 patients hospita-
lized during the period 2018—2019 for the diagnosis pulmo-
nary tuberculosis.

Were used specific files, from which 39 variables of in-
terest were listed such as: age, gender, clinical complaints,
DM parameters (fasting and random blood sugar test re-
sults, HbAlc test), biochemical analyses, outcomes of TB
etc.

In this study, DM was the outcome variable and the so-
cio-demographic and clinical variables were the risk factors
for DM among TB patients. A structured data abstraction
tool was used to collect the following clinical and socio-de-
mographic variables. The DM screening results which were
collected from the TB patients’ medical record was clas-
sified using the WHO diagnostic criteria for DM. Hence,
fasting blood glucose level > 126 mg/dl was considered as
DM and fasting blood glucose levels of 110—125 mg/dl as
prediabetes [19].

In our hospital, all the patients with active tuberculosis,
are routinely screened for DM by collecting blood for diabe-
tes tests like fasting blood glucose test, 2-h postprandial glu-
cose test and HbAlc test. Those with fasting blood glucose
level > 126 mg/dl, postprandial > 200 mg/dl and HbAlc
test > 6.5 % are consulted by the endocrinologist for con-
firmation of DM diagnosis, follow-ups and appropriate ma-
nagement. Local ethics committee approval was obtained
for the study (number: 2018-38).

Data analysis

Our database was cleaned, coded and processed with
the statistical package SPSS21. A logic check was used to
identify errors made during data entry, and appropriate
corrections made. All data were divided into two groups:
categorical and continuous numerical. Statistical tests
were used for data analysis. Categorical data were analyzed
using frequencies and proportions, and Chi-square test
used to assess for any association of DM with socio-de-
mographic and clinical characteristics. One-way ANOVA
to see significant differences between the mean values of
a continuous numeric variable and a categorical variable
(more than two categories). To determine the strength of
association, both one variable and multivariable logistic
regression analysis was performed, with significance level
set at 5 %.

Results
Demographic profile of study participants

Among the study participants 99 (70.7 %) were male and
41 (29.3 %) were female. The mean of age of all cases was
43.4 (min 16 — max 84), SD = 19. Young patients (15—24
years old) were 37 (26.4 %) of cases. The majority 110 cases
(78.6 %) were resident in urban area (Table 1).

Almost all 123 (87.9 %) were new TB patients and 90
(64.3 %) were diagnosed with pulmonary TB (Table 2).
The prevalence of DM among TB patients was 13 (9.3 %)
with average glucose values X = 145 mg/dl (min 120 — max
175 mg/dl), SD = 30. Average age of cases (TB with DM)
was X = 60.6 years, SD = 14.99, compared to cases (TB
without DM) X =41.7, SD = 19. Significance p = 0.01. No
difference significance between sex, residence, type and site
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of TB. Compared to the younger (15—24) age group, being
older > 55 years old was associated with OR =2, p = 0.02 of
being with DM, respectively.

Prevalence of DM among TB cases

The prevalence of DM among TB patients was 13/140
(9.3 %). Among those with both TB and DM, 10 (76.9 %)
were known DM and the rest diagnosed during routine
DM screening. In addition, 4 (2.85 %) TB cases were
found to be in the prediabetes stage. DM prevalence was
higher among males: 10 cases (77 %), compared to females
3 (23 %), and increased with age from 7.6 % in the 15—24
age group to 76.9 % among those > 55 years. There was no
significant difference between place of residence and type
of TB (Table 3).

Factors associated with DM among TB cases

The factors associated with being DM are summarized
in Table 3. Compared to the younger 15—24 age group,
being older, 45—54 and > 55 was associated with OR: 3.7
[1.4—13.2], p = 0.02 and OR 5.2 [2.1-15.0], p = 0.001 of
being DM, respectively.

Discussion

In the absence of precedent studies on TB-DM comor-
bidity in our setting, we conducted a study with the focus
on evaluation of the influence of DM and its associated
risk factors in TB patients. This study has provided valuable
information about the burden of DM among adult TB pa-
tients.

The prevalence of DM among TB cases in the current
study was 9.3 % which is higher than the occurrence of DM
in the general population [14].

Different studies conducted in different countries with
specific socio-economic and demographic characteristics
of the respective populations and variation in diagnostic
methods for DM, show contradicting results consisting in

Table 1. Demographic profile of study participants

Sex Frequency Percentage
Male 99 70.7
Female 41 29.3
Age range, years
15-24 37 26.4
25-34 22 15.7
35-44 15 10.7
45-54 15 10.7
55-64 23 16.4
> 65 28 20.0
Residence
Urban 110 78.6
Rural 30 21.4

Table 2. The prevalence of DM among TB cases

Type of TB Frequency Percentage
New 123 87.9
Recurrent 16 11.4
Previously treated 1 0.7

Presence of diabete
Yes 13 9.3
No 127 90.7
TB sites
Extrapulmonary 50 35.7
Pulmonary 90 64.3

Table 3. The factors associated with DM

lower [20—23] and higher DM prevalence among TB cases . DM P-value
[24-27]. Variables Yos | No | (2 test)

In our study, 3 patients (23 %) of the TB-DM cases were

not aware of their DM condition before TB diagnosis. All | o Male 10 | 89

. . . . ex 0.043
the diabetic patients among TB cases, in our study are type 2 Female 3 38
DM.

This result is related to the fact that most DM patients in 15-24 ! 36
Albania are suffering from type 2 DM and half of them are 25-34 0 22
undiagnosed [28]. 35-44 0 15

The routine DM screening in TB patients aided to find | Age group 0.027

. . 45-54 2 13
DM cases, who may have otherwise been missed or presen-
ted later with complicated DM [29]. In our study we also 55-64 5 18
identified in total, four cases of impaired fasting blood glu- > 65 5 23
cose and impaired glucose tolerance also called prediabetes. Urban 9 101
In the literature different studies indicate that TB cases can Residence 0.29
experience temporary hyperglycaemia as a result of a stress Rural 4 26
reaction to TB infection or even hyperglycaemic effect of New 12 | 111
some anti-TB drugs [30—32].

Furthermore, impaired glucose tolerance or new DM Type of TB Recurrent 1 15 0.82
could result from TB pancreatitis and TB-related endocrine Previously treated 1
hypofunction [30]. But this hyperglycemic condition could Extrapulmonary 47
be partly or completely reversible after TB treatment com- TB sites 0.24
pletion [30—32]. Pulmonary 10 80
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In this study, age was independently associated with DM
among TB cases. TB cases aged 45—54 and > 55 were 5 and
7 times more likely to have DM, respectively, in comparison
to younger TB cases. This finding is consistent to previous
studies which noted higher odds of DM in older TB patients
[20, 25, 33].

Nearly three fourth of the TB-DM cases in the current
study were > 45 years old but this age group account for only
47 % of the study population. This can be explained by the
fact that type 2 DM mostly affects older adults and also
increasing age and a decline of immune function increase
their vulnerability to develop both TB and DM [30].

Tuberculosis patients experience significant psychologi-
cal stress that can negatively impact their quality of life, con-
trol of previously known diabetes and tuberculosis treatment
compliance. The magnitude of distress is higher in diabetics
with acute TB and warrants proper screening and interven-
tion [34].

Conclusions

This study showed a significant prevalence of DM in TB
patients that increase with age and can reach 80 % among
patients > 55 years. At the same time, we concluded that age
is an important determinant of DM in TB patients.

TB patients with DM have more severe clinical presen-
tation and worse treatment outcomes with higher risk of
treatment failure and relapse. Additionally, DM may acce-
lerate the emergence of drug-resistant TB among those re-
ceiving TB treatment.

This indicates a need for the provision of integrated
service, a key and timely intervention for tackling this dual
burden.

Limitations of the study. Due to the nature of the study,
data were collected retrospectively from existing TB medi-
cal records. Thus, some information may be missing. In our
study we could not examined the level of psychological stress
and health-related quality of life of diabetic patients with
acute TB and the effect of antituberculosis therapy on them.
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BnAMB CynyTHbOrO LLYKPOBOIO Aic6eTy HO pe3yAbTaTU
AIKYBOHHSI AOPOCAUX XBOPUX i3 TYOEPKYAbO3OM:
nepexpecHe AOCAIAXKEHHS

Pe3tome. Axmyaavnicmo. Sk 1ykposuii giadet (L), Tak i Tybep-
KYJIbO3 3QJIMIIAIOThCS CEPUO3HUMHU MPOOJIEeMaMU OXOPOHU 3/10-
POB’sl Ta OMHUMM 3 OCHOBHUX IMPUYKH 3aXBOPIOBAHOCTI if CMEPTHO-
CTi B ycboMy CBiTi. BimoMo, 1110 HasiBHicTh 1] Ha T71i TYOepKY/IHO3Y
YCKJIQHIOE TIPOLeC JIiKyBaHHSI i MPOMIIaKTUKM OCTaHHbBOIO.
B ycvomy cBiTi 3apeectpoBaHo 10,4 MJIH BUNAAKiB TyOEpKYJIbO3Y,
3 Hux 10 % now’si3ani 3 L. JTlionu 3 LI/] MatoTh Buimii (y 4—35 pa-
3iB) pu3MK iH(DiKyBaHHS TyOepKy/Ib030M. [laHi JiTepaTypu cBiguaTh
MpO MOTaHi pe3yabTaTH JIiKyBaHHsI Ty0epKy1bo3y Ha Ti1i LIJ1. Mema:
OLIIHUTY BITIUB I[yKPOBOTO NiabeTy Ha pe3y/IbTaTh JIiKyBaHHSI XBO-
pUX i3 aKTUBHUM TyOepKyJIbo30oM. Mamepiaiu ma memoou. [lepe-
XpecHe AOCiIKEHHS OyJIO MPOBEACHO B LIECHTPi TPETUHHOT MeIUY-
Hoi noriomoru B Tupani, Anbanist. [IpoaHatizoBaHO METUYHI KapTH
140 marienTiB, rocmitanizoBaHux mpotsrom 2018—2019 pokiB 3
MIarHO30M TyOepKyJIb03y JiereHb. O0’€KTaMM AOCIIiMKeHHS OyIr
JIOpoCJIi XBOPi Ha TYOEpKY/IbO3, sIKi OyJIM rocmiTajli3oBaHi B KJIiHIKY
Ta MPOXOAUJIN MPOTUTYOEPKYIbO3HE JiKyBaHHS. JlaHi focmimKeH-
HS OyJIM OTpUMaHi METOIOM iHTEPB’I0 3a JOTIOMOTOI CTPYKTYPO-
BaHOI aHKETH, IO CKJIANAEThCs 3 COLialbHO-AeMorpadiyHux Ta
KJIiHIYHUX TTapameTpiB. /1151 BU3HaYeHHsT (haKTOPiB PU3UKY LIYKPO-
BOTO JliabeTy MpoBeIeHO OMH 3MiHHUI i GaraTodakTopHuUii Joric-

TUYHUI perpeciiHuil aHami3 i3 BU3HaUeHHsIM 95% NoBipYoro iH-
tepBaty Ta p < 0,05. Pezyaomamu. [1pu odctexenHi 140 nauieHTiB
OyJ10 BUSIBJIEHO, 1110 rtowpeHictsb LI craHoButh 9,3 % (n = 13) i3
cepenHiMU 3HAUEHHSIMU TTI0K03U X = 145 mr/mi (MiH. 120 — Makc.
175 mr/mn), SD = 30. He BcTaHOBJIEHO TOCTOBIPHOI Pi3HMIN MiX
CTATTIO, MICIIEM TIPOKMBAHHSI, CTAII€0 i JIOKai3alli€o TyoepKy-
Jp03y. binbmmii Bik (p < 0,02), gomosiua crats (p = 0,04) i kimiHiuHi
MPOSIBU, TaKi sIK TUIT Ty0epKy/1bo3y (p = 0,82), iHIlIi 3aXBOprOBaH-
Hs JiereHb (p = 0,154), He MalOTh ICTOTHOTO 3B’SI3KY i3 CYIyTHBOIO
natosioriero LI i TyOepkynbo3y. Bucrnoeéku. YcTaHOBJIEHO 3HAYHY
MOILIMPEHICTh IIYKPOBOTO Aia0eTy cepel XBOPUX Ha TyOEepKYIbO3.
HasiBHicTb 11lyKpoBOro miaGeTy 30i1blIye PU3UK 3apakeHHs Ty-
0epKy/IbO30M i Ma€e BaroMMii BIUIMB Ha Pe3yJbTaTH JIKYBaHHS
OCTaHHBOTO. Pe3ysbTaTit TOCTiIKEHHST TIOKa3yIoTh, 10 e(heKTUB-
HICTb JIIKyBaHHSI XBOpPMX Ha TyOepKy/b03 i LI/ MeHIIa mopiBHSIHO
3 0co0aMu 3 TYOEpKYJIb030M Oe3 1lyKpoBoro niadety. CKpUHIHT Ha
TyOEpKYJIb03 Ta IyKPOBUI AiabeT pa3oM i3 TUIaHyBaHHSIM i BITpOBa-
IDKEHHSIM MPO(MIIaKTUYHUX Ta JIIKYBaJbHUX CTpaTeTiii JO3BOJINTh
CBOEYACHO BUSBIISITU YCKJIaAHEHHS 1 3a1100iratu im.

KimouoBi cioBa: nykposwmii miabeT; TyOepKy/abo3; KOMOpPOiI-
HiCTb; OIIUPEHICTh
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Current possibilities of influencing
the main cardiovascular risk factors in patients
with type 2 diabetes mellitus

Abstract. Background. Cardiovascular morbidity increases notably among patients with diabetes. A correlation
between leptin resistance and cardiovascular risk was found in patients with arterial hypertension and metabolic
syndrome. However, there are no data about the influence of empagliflozin on leptin level; empagliflozin effec-
tiveness against key cardiovascular risk factors in diabetic patients with normal weight and overweight has not
been studied yet. The purpose of this work was to study the impact of comprehensive treatment using metformin
and empagliflozin on the main cardiovascular risk factors in patients with type 2 diabetes mellitus with different
body weights. Materials and methods. Ninety-seven patients with type 2 diabetes with normal weight, over-
weight and obesity were examined. Anthropometric indicators were taken. The parameters of carbohydrate and
lipid metabolism, the level of leptin in blood serum were determined and the HOMA-IR was calculated. Results.
Insulin resistance in all groups of patients was associated with abdominal obesity, hyperleptinemia (r = 0.505,
p < 0.05; r=0.846, p < 0.05; r = 0.886, p < 0.05 in patients of groups I-lll). After a 6-month course of treatment
with metformin and empagliflozin, body weight and waist circumference significantly decreased in overweight and
obese patients, and no significant changes between groups were found in those with a normal body mass index.
A reliable positive effect of comprehensive treatment on indicators of carbohydrate metabolism, systolic blood
pressure, regardless of the patient's weight, was noted. Under the influence of comprehensive treatment with the
use of empagliflozin, the level of leptin (p < 0.05) and HOMA-IR (p < 0.05) also decreased significantly in patients
of all groups, regardless of body mass index. Conclusions. It was found that the combined use of metformin and
empagliflozin for 6 months had a reliable effect on the modified cardiovascular risk factors in patients with type 2
diabetes of different weights.

Keywords: diabetes mellitus type 2; cardiovascular risk factors; empagliflozin; overweight; obesity

Introduction

Cardiovascular morbidity increases notably among pa-
tients with diabetes mellitus (DM). According to the WHO
evaluations, 17 billion (30 % from all death cases) die from
cardiovascular diseases (CVD) every year [1]. According to
recent data, CVDs cause more than 4 billion deaths along
with the whole of Europe every year that is 45 % of all
deaths. Herewith the CVDs are 49 % of all deaths in females
and 40 % of all deaths in males. According to recent data,
mortality from the CVDs decreased in 12 European coun-
tries [2]. It is important to notice that in the last decades,
there is sufficient evidence basis of that that increased CVD
risk occurs in a (very) young age [3].

A correlation between leptin resistance and cardiovascu-
lar risk was found in patients with arterial hypertension and
metabolic syndrome [4—6].

Apart from overweight, hyperleptinemia has been also
associated with hypertension and insulin resistance [7, 8].
The peripheral actions of leptin include stimulation of in-
flammatory reaction, oxidative stress, atherogenesis, and
thrombosis, thus promoting endothelial dysfunction, ar-
terial stiffness, development and vulnerability of athero-
sclerotic plaques [10—12]. Furthermore, leptin regulates
bone homeostasis, reproduction, and angiogenesis [13, 14].
There is a positive correlation between leptin levels in blood
and insulin sensitivity, body mass index, waist circumfe-
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rence, hyperglycemia [15]. Elevated leptin concentrations
have also been related to the incidence and progression of
chronic kidney disease as well as insulin resistance, type 2
DM (T2DM), micro- and macrovascular diabetic compli-
cations. Statins and antidiabetic drugs (including sitagliptin,
metformin, pioglitazone, liraglutide, and empagliflozin)
may affect leptin levels [16].

According to the American Diabetes Association
(ADA, 2020) and the European Society of Cardiology
(ESC, 2019) guidelines, it is appropriate to use SGLT2 in-
hibitors and GLP-1 agonists as first- and second-line drugs
for patients with atherosclerosis and high risk or presence
of heart failure [17, 18]. It is necessary to mention that ac-
cording to the EMPA-REG OUTCOME study, empagli-
flozin decreased significantly statistically cardiovascular
(by 38 %) and general (by 32 %) mortality. Besides that,
the number of hospitalizations due to heart failure de-
creased by 35 % [19]. During the whole study period, em-
pagliflozin intake was associated with decreasing in body
weight, waist circumference, uric acid level, systolic blood
pressure (SBP) compared to placebo without increased
heart rate, however with the mild, but statistically signi-
ficant increase of HDL level [20]. G. Schernthaner et al.
suggest that the addition of both empagliflozin and piog-
litazone to metformin might be relatively the best option
to reduce high cardiovascular morbidity and mortality of
patients with T2DM and already present cardiovascular
complications [21].

However, at the moment, there are no data about the
influence of empagliflozin on leptin level, empagliflozin ef-
fectiveness against key cardiovascular risk factors in diabetic
patients with normal weight and overweight has not been
studied yet.

The purpose was to study the effectiveness of empagli-
flozin influence on key cardiovascular risk factors in diabetic
patients with normal weight and, overweight and obesity.

Materials and methods

In the Department of Therapy 1 of Ivano-Frankivsk
Central City Clinical Hospital, 97 patients with DM type 2
(WHO criteria 1999) were examined, who were getting
metformin for not less than 6 months, but had not reached
the HbAlc target (at the moment of inclusion into the
study > 7.5 %, but <9 %), as well as 10 practically healthy
people.

The patients’ average age was 46.9 £ 3.2 years. The pa-
tients had no cardiovascular diseases and complications
except AH in anamnesis and at the time of examination.
The patients were not included in the study, if they had
GFR < 60 ml/min/1.73 m?, rare genetic disorders (lactase
deficiency, lactose intolerance, glucose-galactose malab-
sorption), as well as other contraindications for empagli-
flozin indicated in its instruction on application.

All patients got the general clinical examination that
included the measure of height, weight, body mass index
(BMI) or Quetelet’s index, waist circumference (WC),
blood pressure (BP). Total cholesterol (TC), triglycerides
(TG), high-density lipoprotein cholesterol (HDL-C) le-
vels in blood serum were determined with the fermentation
method. Low-density lipoprotein cholesterol (LDL-C)

levels were calculated using the Friedewald formula. Car-
bohydrate metabolism was evaluated by blood glucose
and glycated hemoglobin levels. We performed general
cardiovascular risk stratification depending on systolic
blood pressure (SBP), diastolic blood pressure (DBP),
risk factors, asymptomatic target organ damage, DM,
chronic kidney disease and cardiovascular diseases which
had manifested clinically according to ESH (2019) [18].
Leptin levels (3.7—11.1 ng/ml in norm) were determined
with the help of the Diagnostics Biochem Canada Inc kit.
Obligator instrumental examination included blood pres-
sure measuring. Anthropomorphic characteristics were
determined with the evaluation of body mass index (BMI)
calculated using the Quetelet’s formula (BMI = BW/H?,
where BW is the body weight, kg; H is the height, m). To
find out the obesity type, the waist-to-hip ratio was calcu-
lated. To control fasting carbohydrate metabolism, glucose
concentration was evaluated by the glucose oxidase me-
thod. The endogenous insulin (EI) level was determined by
enzyme-linked immunosorbent assay with the DRG Diag-
nostics tests (Germany). Insulin resistance was assessed
with the HOMA-IR = (fasting glucose (mmol/L) x fasting
insulin (uIU/ml))/22.5).

Statistical analysis was performed by analysis of variance.
While analyzing materials, we calculated means (M), their
standard errors (m), and confidence interval. Statistical sig-
nificance was evaluated with Student’s t-test for dependent
and independent samples; nonparametric Mann-Whit-
ney U, Wilkonson W tests were used at the irregularity in
the distribution. Differences were considered probable at
p < 0.05. Association between variables was evaluated by
Spearman’s rank correlation. Statistical data processing
was performed with the help of variational and descriptive
statistics using standard analytics packages Statistica 6.0,
Foxbase, Excel 6.0 on the personal computer Pentium III.
Local ethics committee approval was obtained for the study
(number: 2020-08).

Results

The patients were randomized in 3 groups depen-
ding on BMI. Group I consisted of 29 patients with
BMI < 24.9 kg/m? (23.70 &+ 0.13), group II had 34 patients
with BMI 24.9—-29.9 kg/m? (28.33 £ 0.20) and group 111 —
34 patients with BMI > 30.0 kg/m?(33.18 £ 0.40). Leptin,
lipid panel, insulin resistance values for the patients of these
groups are presented in Table 1.

During the examination of the patients, we found out
that in group I high cardiovascular risk was in 70.6 % of fe-
males, very high one was in 29.4 %; in group II high risk was
in 64.7 % and very high one in 35.3 % of women; in group
IIT high risk was in 58.3 % and very high one in 41.7 % of
women. Among males (group I), 75 % had high cardiovas-
cular risk and 25 % very high one, whilst in group II 66.6 %
had high, and 33.4 % very high risk, in group III — 60 %
had high, and 40 % very high risk. In patients of all groups,
there was a correlative association between leptin levels and
cardiovascular risk factors.

Depending on administered treatment, all patients were
randomized into 6 groups (Table 2). All included into the
study patients were administered with the hypocaloric diet
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with limited intake of easily digested carbohydrates and sa-
turated fats (1800 kcal/day, daily calorie intake was calcula-
ted by the formula recommended by WHO (1998) for each
patient individually), besides that they were recommended
to extend physical activity (walking 5 thousand steps per
day). The patients of groups IA and IIA got metformin in
individual doses as basic therapy. The patients of groups 1B
and IIB were administered empagliflozin 10 mg/day besides
metformin. The patients continued taking administered
earlier hypotensive, hypolipidemic therapy during the whole
study without its correction.

After the 6-month treatment course with using SGLT?2
inhibitors was done, the positive key cardiovascular risk fac-
tors dynamics was observed. So, the SBP and DBP values
dynamics was more expressed in examined patients under
the influence of the complex therapy with using of empagli-
flozin compared to the basic therapy as in males, as well as
in females. Especially, SBP decreased by 11.82 % (p < 0.05)
in group IB and by 12.4 % (p < 0.05) in group 1IB and DBP
decreased by 8.15 % (p < 0.05) and 8.3 % (p < 0.05) that was
less expressed in groups of comparison. Under the influence
of the therapy course, positive dynamics of carbohydrate
metabolism which was probable in the patients of groups
IB and IIB who were taking SGLT?2 inhibitor additionally
compared to the patients of groups IA and IIA (Table 3). For
example, in the patients of group IB fasting glycemia de-
creased by 27.19 % (p < 0.05), HbAlc by 10.13 % (p < 0.05);
in the patients of group 11B by 16.28 % (p < 0.05) and HbAlc

by 11.1 % (p < 0.05) respectively (Table 3). In our opinion,
probable decrease by 41.9 % (p < 0.05) of HOMA-IR in
the patients of group IIB was important; in other groups,
probable changes were not found (Table 3). In the process
of treatment, BMI decrease was observed in not all groups.
In the patients of groups IA and IB, probable dynamics in
decreasing weight was not observed (Table 3). So, in groups
IA and IB, BMI decrease was unreliable and did not depend
on received therapy (p > 0.05). In group IIA there was no
probable BMI decrease (p > 0.05); unlike in group IIA, in
group IIB BMI decrease was probable from 27.82 * 0.35 to
25.10+£0.50 (p <0.05) (Table 3). But WC decreased reliably
(p <0.05) as in males, as well as in females of groups IB and
II1B (Table 3). While analyzing received results, we noticed
the probable influence of empagliflozin on the leptin level.
So, in patients with normal BMI, who got empagliflozin
(group IB), it decreased by 39.5 % (p < 0.05), and the group
of patients with overweight (IIB) by 29 % (p < 0.05), and
the group of patients with obesity (ITIB) by 16 % (p < 0.05)
while taking empagliflozin; in groups without empagliflozin
reliable dynamics of leptin level was not observed (Table 3).
The probable dynamics of lipid profile was not observed in
any group (Table 3). Empagliflozin did not influence reliab-
ly hepatic values (AST, ALT). By evaluation of empagliflo-
zin safety/tolerance, we also paid attention to serum creati-
nine/GFR values. Statistically significant changes in these
values were not present in our patients. All participants fi-
nished the study; nobody from them presented side effects.

Table 1. Leptin, lipid panel, insulin resistance values in patients with diabetes mellitus type 2 depending on BMI

(M = m)
Value Practi(c:]aqu g;ealthy Group | (n =29) Group Il (n = 34) Group Il (n = 34)

TC, mmol/L 4.09+0.18 5.84 + 0.23* 6.42 + 0.24™ 7.24 £ 0.10*
TG, mmol/L 1.20 = 0.90 2.49 + 0.14~ 2.71 £ 0.09* 2.98 + 0.06**
LDL-C, mmol/L 1.68 £ 0.11 3.78 £ 0.28* 3.85+0.15" 3.98 £ 0.12*
HDL-C, mmol/L 1.42 +0.15 1.300 + 0.001* 1.24 £ 0.06™ 1.01 £ 0.03*
WC, cm, f 76.64 + 0.34 86.18 + 0.44* 102.22 + 0.41* 102.30 = 1.52*
WC, cm, m 90.08 + 0.52 98.43 + 0.48" 118.10 + 1.38* 116.50 = 2.79*
BMI, kg/m? 22.70 + 1.12 23.70+£0.13 28.33 + 0.20* 33.18 + 0.40*
HOMA-IR 2.32 +0.06 418 +0.12*¢ 6.01 £ 0.14* 7.84 £ 0.17*
Leptin, ng/ml 5.40 + 1.56 10.35 + 1.34* 26.57 +1.28™ 35.20 + 3.41*

Notes: * — probable difference relative to the values in practically healthy people (p < 0.05); * — probable diffe-
rence between values in the patients of groups | and Il (p < 0.05); * — probable difference between values in the
patients of groups I and Il (p < 0.05).

Table 2. Distribution of patients depending on treatment scheme

Group | (n = 29)

Group IA (n = 14) (9 females, 5 males)

Group IB (n = 15) (8 females, 7 males)

Basic therapy

Basic therapy + empagliflozin 10 mg/day

Group Il (n =34)

Group IIA (n = 17) (10 females, 7 males)

Group IIB (n = 17) (9 females, 8 males)

Basic therapy

Basic therapy + empagliflozin 10 mg/day

Group Il (n = 34)

Group llIA (n = 17) (10 females, 7 males)

Group llIB (n = 17) (12 females, 5 males)

Basic therapy

Basic therapy + empagliflozin 10 mg/day
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Table 3. Metabolic parameters in examined patients with DM type 2 (M = m)

i Therapy Group I, n =29 Group II, n = 34 Group I, n = 31
duration IA,n=14 | I1B,n=15 | IA,n=17 | IIB,n=17 | IA,n=17 | IIB,n=17
BN, kg’ Before therapy | 23.70 + 0.18 | 23.68 + 1.81 | 28.30 = 0.31 | 28.34 + 0.26 | 33.72 + 0.41 | 33.81 + 0.52
6months | 23.61+0.18 | 23.45 = 0.20 | 28.21 + 0.55 | 27.28 + 0.50* | 33.83 + 0.41 | 32.49 = 0.49*
WG om. Before therapy | 86.25 + 0.99 | 86.10 + 0.84 [102.21 = 1.42|102.22 + 0.57|107.69 + 1.11[107.75 = 1.16
6 months | 85.92 + 0.94 |83.20 + 0.83* [102.00 + 0.59| 99.31 + 0.48* [ 107.33 = 1.12|103.94 + 1.15*
WG om.m Before therapy | 98.00 + 0.58 | 98.25 + 0.85 |118.33 = 0.48|117.75 + 0.48|122.50 + 2.50 | 122.25 + 3.22
6 months | 97.53 + 0.79 | 93.50 + 0.65* [118.17 « 1.87[115.50 = 0.41* 122.75 = 3.17 [116.75 + 2.87*
HoATe, % Before therapy | 7.94+0.20 | 7.93+0.19 | 8.06+0.49 | 8.05+0.49 | 8.21+0.09 | 8.21+0.08
6months | 7.83+0.12 | 6.73+0.16* | 8.00+0.54 | 7.06 +0.12* | 8.24 +0.09 | 7.62 = 0.09*
Before therapy | 4.23+0.18 | 4.13+0.16 | 6.01+0.24 | 6.02+0.16 | 7.85+0.24 | 7.84+0.24
HOMAR 6months | 4.17+0.17 | 3.30+0.13* | 6.00+0.25 | 4.40 +0.10* | 7.82+0.21 | 7.12 £ 0.22*
Leptin, Before therapy | 10.47 + 1.86 | 10.63 + 1.84 | 26.58 + 2.17 | 26.55 + 2.48 | 35.10 + 3.42 | 35.30 + 3.40
ng/mi 6months | 9.18+1.82 | 6.61+0.61* | 26.23 +2.21 [20.03 + 1.21* | 35.15+3.35 | 2.81 + 2.61*
TC, Before therapy | 5.86+0.24 | 5.83+027 | 6.41+0.31 | 6.43+0.36 | 7.23+0.16 | 7.25+0.13
mmol/L 6 months 589+025 | 570+0.26 | 6.38+0.33 | 6.40+0.32 | 7.22+0.16 | 7.20+0.12
LDL.C, Before therapy | 3.80+0.22 | 3.76+053 | 3.86+0.37 | 3.84+0.37 | 3.98+0.18 | 3.98+0.18
mmol/L 6months | 3.81+0.23 | 370+0.34 | 3.83+0.41 | 3.81+0.39 | 3.95+0.16 | 3.96+0.16
HDL.C, |Beforetherapy| 1.30+0.04 | 1.29%0.02 | 1.24+0.06 | 1.250.05 | 1.01+0.04 | 1.01x0.04
mmol/L 6months | 1.29+0.05 | 1.30+0.03 | 1.26+0.07 | 1.27+0.08 | 1.02+0.04 | 1.05+0.04
TG, Before therapy | 2.46+0.19 | 2.52+0.21 | 2.74+0.52 | 273+ 0.53 | 2.98+0.08 | 2.98 + 0.08
mmol/L 6months | 2.39+0.23 | 250+0.17 | 2.71+0.51 | 270+ 0.56 | 2.96+0.08 | 2.93 + 0.06

Note: * — difference is probable compared to the value before treatment.

Moreover, to evaluate empagliflozin safety, total urine ana-
lyses, in which there were found no statistically significant
abnormalities in any participant, were done for the patients
on each visit.

Discussion

The main conclusions of this study show that an SGLT2
selective inhibitor empagliflozin influences key cardiovas-
cular risk factors. Under the influence of empagliflozin,
systolic blood pressure improves; glycemia indices reliably
decrease, independently of BMI. Importantly no patient
had hypoglycemia that was confirmed by other authors too
[19—21]. Several authors point out the pleiotropic effect
of empagliflozin on the improvement of cardiac activity in
animals with obesity without diabetes [24, 25]. Recently
published new data show that in the post-myocardial infarc-
tion setting, empagliflozin had major beneficial effects on
the principal load-independent measures of systolic func-
tion, preload recruitable stroke work and end-systolic pres-
sure-volume relationship. In these non-diabetic animals,
empagliflozin did not affect glycemia, as assessed by HbAlc,
in both sham and post-MI groups [26]. Empagliflozin im-
proves diastolic function in a nondiabetic rodent model of
heart failure with preserved ejection fraction too [26].

An important cardiovascular risk factor is weight.
But the problem of using of SGLT2 inhibitors in patients

with normal BMI remains debatable. In or std, BMI and
HOMA-IR decreased significantly under the influence of
empagliflozin only in patients with overweight; the pa-
tients with normal BMI got their weight decreased, but not
significantly, whereas other studies conducted on animals
showed probable weight decrease by empagliflozin intake
[25—27]. Possibly, these changes were interrelated with
probable leptin level decrease, as well as the influence of
empagliflozin on visceral fat. G.S. Papaetis found out also
the significant influence of empagliflozin on HbAlc le-
vels, chronic non-specific inflammation (including CRP)
and immune resistance markers (leptin, HOMA-IR) in
patients with DM type 2 and obesity [28]. Several experi-
mental works point out the decrease of TG and TC levels
[23, 27], other show increased HDL-C. In our study, we
did not find out the reliable dynamics of lipid profile in
any group.

Conclusions

Using of the SGLT2 inhibitor empagliflozin in the
complex therapy of patients with diabetes mellitus type 2
and different bodyweight increase therapy effectiveness by
positive dynamics of key cardiovascular risk factors, partic-
ularly decrease of body weight, waist circumference, blood
pressure, carbohydrate metabolism indices and insulin re-
sistance, leptin in particular.
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IBaHO-DPAHKIBCHKIK HALIOHQABHWE MEANYHWEL YHIBEPCUTET, M. IBQHO-OPaHKIBCHK, YipaiHa

CYUACHiI MOXXAMBOCTI BITAUBY HO OCHOBHI GAKTOPU CepLeBO-CYAUHHOIO PUSUKY
Yy XBOPUX HA LLYKPOBU Aic6eT 2-ro tuny

Pe3iome. Axmyaavnicms. Y nauieHTiB i3 LyKpoBUM AiaGeToM
(LLJT) Bin3dHaya€eThCs BiporimHe 3pOCTaHHS CepLIeBO-CYIMHHOI 3a-
XBOPIOBAHOCTI. BCcTaHOBJIEHO KOPEJISIIito MiXX Pe3UCTEHTHICTIO 0
JIENITUHY Ta CepPLEeBO-CYIMHHUM PU3UKOM Y TALIEHTIB 3 apTepi-
aJIbHOIO TiMepTeH3i€l0 Ta METa0OIiYHUM cUHIApOMOM. [IpoTe He-
Mage JJaHMX PO BIUIMB eMMartihio3nHy Ha piBeHb JENTUHY, a Ta-
KOX TIPO e(peKTUBHICTh eMITarTi(hI03MHY 1010 KIIFOUOBUX Ceplie-
BO-CYOIUHHMX (haKTOPIiB pU3MKY y XBopux Ha LI/l 3 HOpMaabHOIO
Ta HAJUTMILIKOBOIO Macolo Tila. Mema: BUBUNTYU BIUIUB KOMILJICK-
CHOTO JIIKyBaHHS i3 3aCTOCYBaHHSIM MeT(OpMiHy Ta eMIartigio-
3MHY Ha OCHOBHI (paKTOpU CeplieBO-CYyTUHHOTO PU3UKY Y XBOPUX
Ha IYKPOBUIi AiabeT 2-T0 TUITY 3 Pi3HOI0 Macolo Tia. Mamepiaau
ma memoou. TlpoBeneHo obctexeHHs 97 mauientiB i3 LIJI 2-ro
THUITY 3 HOPMaJIbHOO, HAIJIMIIIKOBOIO MAaco0 Tijla Ta OXKUPIHHSIM.
3HITO aHTPOMOMETPUYHI TIOKAa3HUKU. BU3HAUEHO MOKAa3HUKU
BYIJIEBOIHOTO, JIIITiIHOTO OOMiHIB, piBeHb JICTITUHY B CUPOBATII
KpoBi Ta po3paxoBaHo iHnekc HOMA. Pesyaomamu. 1HcyniHope-
3UCTEHTHICTb Y BCiX TPYITaxX XBOPUX ACOILliIOBAJIACh i3 a0AOMiHAb-
HUM TUTIOM OXWUPIiHHS, TinepientuHeMieto (r = 0,505, p < 0,05;

r=0,846, p < 0,05; r = 0,886, p < 0,05 y mauienris I-III rpyrm).
[Ticnst mpoBeneHOro 6-MiCSYHOTO Kypcey JIiKyBaHHST MeThOpMi-
HOM Ta eMnanTihI03MHOM BipOTiTHO 3HW3WINCS Maca Tilia Ta
OKPYXXHICTh TaJlii Y XBOPMX i3 HAIMipHOIO Baror Ta OXKUPiHHSIM,
y MaLi€HTIB i3 HOPMAJbHUM iHIEKCOM MAacCH Tijla BipOTiIHUX 3MiH
MiX TpyrnaMu He BUSIBJIEHO. 3a3HaY€HO BipOTiIHUIT MO3UTUBHUI
BIUIUB KOMIUJIEKCHOTO JIIKyBaHHSI Ha TMOKA3HUKHU BYTJIEBOIHOTO
OOMiHY, CHUCTOJIUHUI apTepiaJibHMII TUCK He3aJexXHO Bim Baru
nauieHTa. Ilin BMUIMBOM KOMIUIEKCHOIO JIiKyBaHHS i3 3aCTOCy-
BaHHIM eMIarich03uHy BiporiZHO 3HU3WIKNCS PiBEHb JIENITUHY
(p < 0,05) Ta innekc HOMA (p < 0,05) y natieHTiB ycix rpyn He-
3aJIeXXKHO Bil iHOEKCy Macu Tina. Buchoeku. Y pe3ynabrati JOCIHi-
JDKEHHST BCTAHOBJIEHO, 10 3aCTOCYBaHHSI emmariiyo3uHy Ta
MeT(HOPMiHY MPOTSATOM IIIECTH MICSIIiB MaJlo BipOTiTHUIA BILTUB
Ha MOAU(DiIKOBaHI YUHHUKHU CEPIIEBO-CYANHHOTO PU3UKY y XBO-
pux Ha L1]1 2-ro Tumy 3 pi3HOIO Macolo Tina.

KimouoBi ci10Ba: 1ykposuii miabeT 2-T0 THUILY; CEPLEBO-CYANHHI
(hakTopu pusuKy; emnariicha03MH; HAJTMIIKOBA Maca Tija; OXu-
PiHHS
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The relationship between serum vitamin D
concentrations and development
of diabetic retinopathy in type 2 diabetes mellitus

Abstract. Background. The literature does not provide enough information about the role of vitamin D in the
genesis of diabetic retinopathy. The active metabolite of vitamin D, calcitriol, is a potent retinal neovascularization
inhibitor in an experimental model of ischemic retinopathy. There is very few evidence on the possible relationship
between the content of vitamin D and the incidence of diabetic retinopathy in type 2 diabetes mellitus (DM) patients
in the European population, including Ukraine. The purpose of the study is to establish the association between
vitamin D status and the incidence of diabetic retinopathy in patients with type 2 DM. Material and methods.
In the case-control observational study, two groups of patients with type 2 DM were examined: 55 with diabetic
retinopathy (cases) and 35 without retinopathy (controls). All of them had normal kidney function (glomerular filtra-
tion rate > 60 ml/min, without microalbuminuria) in the absence of cardiovascular complications. Patients did not
receive calcium and/or vitamin D preparations. Results. The study confirms the relationship between 25(0OH)D
content and the presence of diabetic retinopathy in patients with type 2 DM. Patients with retinopathy had a signifi-
cantly lower concentration of 25(0OH)D — 14.6 + 2.9 ng/ml versus 23.9 + 3.1 ng/ml in patients without retinopathy,
p < 0.05. The multivariate analyses demonstrated a significant association of diabetic retinopathy and 25(0OH)D.
Conclusions. The results indicate the potential role of vitamin D in the pathogenesis of diabetic retinopathy. Fur-
ther experimental and prospective studies are needed to determine the role of vitamin D status in the development
of diabetic retinopathy and other diabetic microvascular complications.

Keywords: type 2 diabetes mellitus; diabetic retinopathy; vitamin D

Introduction

Vitamin D insufficiency and deficiency are highly preva-
lent even in sunny regions, proposing it is a global problem
[1]. The primary biological activity of vitamin D contains
the sustenance of mineral homeostasis and the arrangement
of bone remodeling [2]. Nevertheless, there is an immense
pattern of pleiotropic activity of cholecalciferol that was
already observed some decades ago [3]. This sector of re-
search conducted to emend enlightenment on the capable
part of this vitamin on glucose metabolism and homeostasis
and in the pathogenesis of type 2 diabetes mellitus (DM).
Aggregated considerations have formerly conferred that
vitamin D insufficiency and deficiency are exceptional-
ly prevalent in patients with type 2 DM [4]. Furthermore,
there is a raising attention on the inherent role of cholecal-

ciferol in the developing of diabetic microangiopathy [5]. In
particular, the potential influence of vitamin D in the patho-
genesis of diabetic retinopathy (DR) has been a topic of cer-
tain attention over the past years. There are some experi-
mental data on the prophylactic influence of cholecalciferol
in the development of DR in a rodent model [6]. However,
the evidence of vitamin D involvement in DR development
is clearly not enough.

Among studies addressed the potential relationship bet-
ween vitamin D and the presence of DR in patients with
type 2 DM, there are only a few publications [6, 7]. The de-
sign of these studies only suggested a connection between
lower serum concentrations of 25(OH)D and vitamin D de-
ficiency or insufficiency and the presence of DR in type 2
DM patients.
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Vitamin D may execute a part in the pathogenesis of DR
because of its effects on the immune system and on angio-
genesis [8]. Vitamin D has an anti-inflammatory effect by
reducing the proliferation of lymphocytes, natural killer
cells and several pro-inflammatory cytokines [9].

In addition, it has been found that the active metabolite
of vitamin D, calcitriol, is a potent retinal neovasculariza-
tion inhibitor in an experimental model of ischemic retino-
pathy [10]. Taking into account these associations, we tried
to establish the relationship between vitamin D deficiency
and diabetic retinopathy in patients with type 2 DM.

The purpose of the study is to establish the association
between vitamin D status and the incidence of diabetic reti-
nopathy in patients with type 2 diabetes mellitus.

Materials and methods

In this observational case-control study patients were
selected from a group of type 2 DM with (cases) and wi-
thout DR (controls). We included a total number of 90
type 2 diabetic patients with complete data for the current
study outcomes (55 patients with DR and 35 without this
complication). All study subjects had normal kidney func-
tion (calculated glomerular filtration rate > 60 ml/min).
All study participants had no known cardiovascular com-
plications (myocardial infarction, stroke or diabetic foot
disease).

Blood samples were obtained from all participants in the
fasting state. HbAlc was measured with Bio-RAD, USA.
Intact PTH was determined by electrochemiluminescence
immunoassay in an Elecsys E170 analyzer (Roche Diagnos-
tics, USA). Serum concentrations of 25(OH)D were mea-
sured by a chemiluminescent microparticle immunoassay.
All patients were enrolled between November 10, 2020 and
March 15, 2021 to minimize seasonal bias.

An experienced ophthalmologist explored the retina and
classified DR status according to an internationally accepted
classification [11] and Protocol for the provision of medical
care to patients with diabetic retinopathy (Annex to the Or-
der of the Ministry of Health No. 1177), approved by the
order of the Ministry of Health of Ukraine dated March 15,
2007, No. 117).

The study protocol was approved by the ethics committee
of Ukrainian Research and Practical Centre of Endocrine Sur-
gery, Transplantations of Endocrine Organs and Tissues of the
Ministry of Health of Ukraine in accordance with the Decla-
ration of Helsinki (Protocol No. 2/04 dated April 3, 2020). All
participants signed the written informed consent form.

Mean (and standard deviations) or absolute and relative
frequencies (in percentages) were computed for quantitative
or qualitative variables, respectively. Differences between
groups were assessed by means of Mann-Whitney tests or
Chi-squared tests as adequate. To analyze the interconnec-
tion of DR with vitamin D status, linear regression models
were operated to evaluate serum levels of vitamin D and
logistic regression models to determine 25(OH)D insuffi-
ciency and deficiency, providing a suitable threshold in the
serum concentrations for this objective.

Multivariate regression analyses were also carried out in-
cluding age, sex, duration of type 2 DM, BMI as potential
predictors. A significance level of 0.05 was used. Statistical
analyses were conducted with program Statistica 10 (Stat-
Soft, Inc., USA).

Results

Demographic and clinical data of the present study were
recorded and are shown in Table 1. Arterial hypertension or
dyslipidemia were considered present when the patient was
being treated with antihypertensive or lipid-lowering drugs,
respectively. Weight and height were measured by standar-
dized methods, and the body mass index (BMI) was then
calculated (expressed as kg/m?). We did not observe a sig-
nificant difference in lipid metabolism indicators depending
on the presence or absence of DR.

Table 1 shows the results of the different study variables
and the differences between patients with and without DR.
Patients with DR had longer DM duration, had higher
HbAIlc concentrations, and were more frequently on insu-
lin treatment. No differences were observed in other clinical
and laboratory parameters in the unadjusted analysis of the
data. Patients with DR had a significantly lower concentra-
tion of 25(OH)D — 14.6 + 2.9 ng/ml versus 23.9 + 3.1 ng/ml
in patients without DR, p < 0.05.

Table 1. Clinical and biochemical characteristics of patients with type 2 diabetes mellitus with (cases)
and without diabetic retinopathy (controls)

Type 2 DM without DR Type 2 DM and DR

(n = 35) (n = 55) P
Age, years 58.2+9.7 60.1 + 8.6 0.08
Sex, male/female 26/34 28/27 1
DM duration, years 57+1.2 96+14 <0.05
Insulin treatment (with or without OHA), n (%) 8 (13.3) 29 (52.7) < 0.01
BMI, kg/m? 32.4 +3.7 31.7+ 34 0.31
HbA1c, % 7.8+0.9 8.3+1.1 0.08
Total cholesterol, mmol/l 57+0.7 5.6 +0.6 0.83
Triglycerides, mmol/l 1.8+0.2 1.9+£0.3 0.68
Calcium ionized, mmol/l 1.22 + 0.07 1.24 + 0.08 0.72
PTH, ng/ml 49.5+8.2 51.3+8.7 0.14
25(0OH)D, ng/ml 23.9 + 3.1 146 +2.9 < 0.05
Vitamin D insufficiency and deficiency, n (%) 49 (81.7) 52 (94.5) <0.05

Notes: most data are given as mean + SD; OHA — oral hypoglycemic agents; BMI — body mass index; HbA1c —
glycated hemoglobin; PTH — parathormone; 25(0OH)D — 25-hydroxyvitamin D.
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The frequency of vitamin D insufficiency and deficien-
cy, defined as serum 25(OH)D below 30 ng/ml, was higher
in subjects with DR and this difference reached statistical
significance (p < 0.05).

The prevalence of DR for 25(OH)D thresholds below
20 ng/ml was significantly higher (thresholds 15 to 19), and
the associated relative risk (RR) of DR was higher for all
these thresholds. For the purpose of the multivariate analy-
sis, a concentration of 20 ng/ml was chosen as the threshold
to define vitamin deficiency; this threshold yielded the hig-
hest relative risk of DR (RR 1.47).

The multivariate analyses demonstrated a significant asso-
ciation of DR and 25(OH)D. These results were dependable
when evaluating both the 25(OH)D content and the presence
of vitamin D deficiency defined by a 25(OH)D < 20ng/ml.
BMI was inversely associated with 25(OH)D concentrations
and positively associated with vitamin D deficiency.

We did not observe a significant difference in parathy-
roid hormone and ionized calcium depending on the pre-
sence or absence of diabetic retinopathy.

Discussion

Conducted investigation which studied the relationship
between the vitamin D status and DR in patients with type 2
DM is one of the first in Ukraine. Earlier articles evaluated
the results according to differences in cholecalciferol con-
tent between groups or, willingly, as the frequency of DR
corresponding to a given vitamin D threshold to determine
deficiency or insufficiency.

Our research verified the relationship of 25(OH)D in-
sufficiency and deficiency with retinopathy in patients with
type 2 DM. As in former reports, type 2 diabetic subjects with
DR had lower serum vitamin D concentrations. In addition,
a higher proportion of vitamin D deficiency/insufficiency was
established in patients with this microvascular complication.

An earliest study on 66 type 2 diabetic patients (46 with
DR) detected no differences in serum vitamin D concentra-
tions between type 2 diabetic subjects agreeably to the pre-
sence or absence of DR [12].

On the other hand, Suzuki A. et al. showed that type 2
diabetic patients with proliferative DR had lower serum
25(OH)D [13]. Population-based investigation [14] on this
topic could not describe an association between DR and se-
rum 25(OH)D content.

In patients with type 2 DM and DR, lower levels of
25(OH)D were also detected; furthermore, vitamin D was
an independent predictor of DR [15]. Chinese study with
the greatest number of persons with DR showed an uncon-
strained relation between 25(OH)D levels and DR, partic-
ularly for advanced sight-threatening DR [16]. This inves-
tigation exposed a duplicated increase in sight-threatening
DR in persons with level 25(OH)D below 15.57 ng/ml.

Immense, population-based, cross-sectional investi-
gation also verified a converse association of vitamin D le-
vels with the presence of DR [17]. This study did not supply
information on the type of DM of the included patients.
Therefore, most of the reports were able to tell relationship
between 25(OH)D and DR.

Summing up, our findings are in line with most previous
reports that conducted relationship of vitamin D with DR

in type 2 DM. In contrast, our results are discordant with
previous study that did not demonstrate an association of
vitamin D with DR in type 2 DM [18].

Conclusions

Patients with type 2 diabetes mellitus and diabetic reti-
nopathy have significantly lower serum 25(OH)D level —
14.6 £ 2.9 ng/ml versus 23.9 £ 3.1 ng/ml in persons without
retinopathy, p < 0.05.

The multivariate analyses established a significant rela-
tionship between DR and 25(OH)D concentration. These
findings are faithful when considering both the vitamin D
level and the presence of vitamin D deficiency defined by
25(0OH)D < 20ng/ml.

Body mass index was inversely correlated with 25(OH)D
levels and positively associated with vitamin D deficiency.

The data we have received indicate the possible signifi-
cance of vitamin D in the development of diabetic retinopa-
thy. Conducting future experimental and clinical studies will
determine the role of vitamin D status in the pathogenesis of
diabetic retinopathy and other diabetic microvascular lesions.

Limitation of the study. Our study shares the most im-
portant limitation with previous studies because all of them
were cross-sectional. This design allows only for the identi-
fication of relationship between study variables. There is no
prospective follow-up investigation in type 2 DM and the
question on the potential role of vitamin D in the develop-
ment of DR has not been confirmed yet.
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M. Kuis, YkpaiHa

2 ByKOBMHCbKM AEPXKQABHU MEAMYHA YHIBEPCUTET, M. YepHiBLi, YkpaiHa

B3aeMO3B’5130K Mi>K BMICTOM BiTOMiHY D i pO3BUTKOM Ai0GeTUYHOT peTuHonarTii
Y XBOPUX HA LLYKPOBUI Aic6eT 2-ro tuny

Pe3iome. Axmyaavnicmo. V niteparypi HemocTaTHBO iH(OpPMAaLii
npo poJib BiTaMiHy D y reHesi giabeTuyHo1 peTHHOMNATii. AKTUB-
HUI MeTabosiT BiTaMiHy D KanbLUMTPion € MOTYy>KHUM iHTi0iTO-
POM HEOBAaCKyJsIpu3allii CiTKiBKM B €KCIIEpUMEHTAIbHIN MOmIeTi
ilemMiyHoOi peTuHoInarii. BigcyTHi JaHi CTOCOBHO MOXJIMBOTO
B3a€EMO3B’SI3KY MiX BMicTOM BiTamiHy D i yacTororo miabeTmaHoi
peTUHOMATIi y XBOpUX Ha IyKpoBuii niadet (L) 2-ro Tumy B €B-
poreiichbKiil momysLii, y TOMy YKcili B YKpaiHi. Mema: BcTaHO-
BUTH HasIBHICTh acoliallii MixkK craTycoM BitamiHy D i yactroToio
niabeTnuyHOI peTrHomnarii y xsopux Ha L1 2-ro tuny. Mamepiaau
ma memoodu. Y CTHIOCTEPEXHOMY JOCTIIKEHHI TUITYy «BUMAI0K —
KOHTPOJIb» 00CTEeXeHO ABi rpynu xBopux Ha LI 2-ro Tumy: 55
i3 MiabeTMYHOI peTHHONAaTiel (BUmamku) i 35 6e3 peTHMHOIMa-
Tii (KOHTPOJIb). B ycix xBopux Oysia HopmasibHa (DYHKLiSI HUPOK
(WIBUAKICTh KJIYOOUKOBOI (hisibTpalii > 60 mi/xB, 63 MiKpoab-
OyMiHypii) 3a BiICYTHOCTI CeplLIeBO-CYIMHHUX yCKJIaaHeHb (iH-

dapkT Miokapaa, iHCYJbT, ypaxeHHs nmepudepuyHuX apTepiii).
[TauieHTH He OTPUMYBAJIM TIperapaTyu Kabllito i/ado Bitaminy D.
Pezyrvmamu. JlocnimkeHHs] TIATBEPIKXYE B3a€EMO3B’SI30K MiX
BmictoM 25(OH)D i HasiBHiCTIO 1iaGeTMYHOI peTHHOMATIi Y XBO-
pux Ha LI 2-ro Tumy. ¥ maiieHTiB i3 peTMHONATIi€ OyJ1a Bipo-
rigHo HUX4a KoHueHTpatlis 25(OH)D — 14,6 + 2,9 Hr/ma npotu
23,9 £ 3,1 ur/mu B oci6 6e3 perunornarii, p < 0,05. baratodaxTop-
HUI aHaJli3 TiATBEPAWB BipOTIMHUIT B3a€MO3B’SI30K MiX HasB-
HicTIO miabeTnuHOi petrHomnarii i BMictom 25(OH)D. Bucnosxu.
OTpuMaHi pe3yJIbTaTh BKa3ylOTh Ha IOTEHLIHY poJib BiTamiHy D
y IaToreHesi giadeTnaHo1 peTrHOMNATIi. HeoOXimHi momabIii eKxc-
MepUMEHTAIbHI i IPOCIIEKTUBHI JOCTiIXKEHHS, 11100 BCTAHOBUTU
pouib cTatycy BiTaMiHy D y po3BUTKY NiaGeTUYHOI peTUHOIMATII Ta
IHIIUX Tia0e THYHUX MIKPOCYANHHUX YPasKeHb.

KirouoBi clioBa: uyxposuii giadet 2-ro TuIly; 1iabeTH4Ha peTy-
HomarTis; BiTamin D
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BID IPYPODY DA
HYKPoBolro DIABETY!

Cnpusie HopManaisauii NiABUILEHOrO
PiBHA LYKpY B KPOBi

Imnoptep: TOB «Kycym Qapms
Kustm Ten:0(a4) 495-82-88, www.kusum.ua

Cknag Ha 1 tabneTky: nopolukis Awap Gxacmi (Yashad Bhasma) — 37,50 mr (ma), wynxu wanagxut (Mymiio) (Shilajit Shuddha) — 37,50 mr (ma), nnoam Momopamnku xapasuii (Momordica charantia) -
12,00 mr (mg), excTpakTie: Hacinna kacii (Cassia auriculata) - 45,00 mr (mg), nnopis embnikn nikapcesoi (Emblica officinalis) - 37,45 mr (mg), kopereswya kypkymu gosroi (Curcuma longa) ~ 30,00 mr
(mag), HaciHHA pwamBonanm (Eugenia jambolana) — 15,00 mr (mg), yeiel pocnuHmn edikocTemma nitopant (Enicostemma littorale) - 11,00 mr (mg), nweTa LxiMHeMa cunbeectpa (Gymnema sylvestre) —
11,00 mr (mag), nucts menii asegapax (Melia azadirachta) - 11,00 mr (mg), cepuesuna nrepokapnyca cymuactoro (Pterocarpus marsupium) — 8,00 mr (mg), creben tinotnopu cepuennctoi
(Tinospora cordifolia) - 8,00 mr (ma), yciel pocnuew ceepuyil wwpaty (Swertia chirata) - 1,25 mr (ma). Jonomixki pevoswnn: copbat kanio (E 202), cop6ivosa kucnoTa (E 200), vatpiio Gexaoar
(E 211), rigpooprodocdar Kanbulio, KPoOXMans KyKYPYA3AHWA, KanbLio cTeapart, xpemHio glokcua KonoiiHWA, HaTPIo KPOXMaNLIIKONAT, HATRIo KpOCKapMEno3a, kpocnosinoH. bes TMO, Pekomen-

Aauii go cnomnsanuA. [icThuna nofaska A0 paLiody XapyyEaHHA -~ fxepeno 6ionoriyHo aKTMBHNX PEYOBWH POC 0 NOXO, , CTIPHAE NOKE BYrnesofHoro obmiy, Hopmaniaauil
MiABMILEHOTD PIBHA LYKPY B KPOBI, NOKpalyeHHo Metaboniamy Ta penpoyKTMBHGT dyHKUI. Moxe ByTv 3acTocoBaHa AK AONOBHEHHA Y Nporpami 3axoie 3 3HWHEHHA PIBHA Lyxpy. Mae aHTMOKCK-
AaHTHi Bnactveocti. Jobasku AIETMYHI HE CNifg BUKOPUCTOBYBATH AK 3aMIHY NOBHOLIHHOrD paLliosHy xap! Cnoci6 3acTocy Hopocnium no 2 TaGnetrwm asiul Ha oGy (epanui Ta seeuepi),
3a 30 xeunuH Ao gy abo 3a NpuaHayeHHAM nikapa. TPMBanicTs BxWBaHHA 3-6 micAyis abo 3a np nikapA. He ne 3 [y PEKOMEHAOBAHY KINBKICTE ANA WOLEHHOTO

cnosusadHA. Mepen sacrocysaHHAM NoTpibHo NpoKoHCYNBTYBaTMCA 3 nikapem. MpoTWNoKasaHHA. [HAMBIAYaNbHa YYTNWBICTE [0 KOMNOHEHTIE, WO BXOAATL A0 CKNafy NPOOYKTY, AT,
3acTepemeHHn NpM 3acTocyBaHHi. Bpaxosylouw, Wo KOMNOHEHTW gieTwyHoi aoBaskk CaxHin MaTh LYKpPO3HWAYBANbHI BNacTMBOCTI, cnif 3 obepexHicTio 3acTocosysath il ocobam, Ak
NPUAMaKTE NepopantHi rinornikemivki npenapati Ta/abo iHCyniH. ¥ Takux Bunafkax nody HeobXiIHO KOPWIYBaTH LWAAXOM perynap»oro KOHTPOMO piBHA UyKpy B KpoBi. Mpw obmemeHHi y
cnosusaHHi Brl (nict um nepeﬁyaauun Ha CyBOPIRA BieTi) TaKom MOKE NOCUATICA ederT AleTnuHol aobaskn CaxHin Ha obmin rmiokosn. Had: eamnueo dompumy A 8Kasisox nikapa
wodo xapyy ma gizuyHux anpas. Ymosw 36epiranna, 3a Temnepatypy He Buwe 30 °C B cyxomy, IaxXVIEHOMY Bif CBITNa Ta HEJOCTYNHOMY ANA AiTeil Micl.

Popma sunycky. Mo 20 raﬁnemn y Bnicrepi, no 1 BnicTepy y KAPTOHHIA YNaKoBL| 3 NMCTKOM-BKNAAHEM, NO 5 YNAKoBOK ¥ KapToHHIR kopobuj; no 20 TaBnetok y Bnictepi, no 5 Gnictepie y KapToHHIA
kopobui 3 nucTkom-BknagHesm. Maca Tabnetkw: 655 mr (ma). Tepmin npuaatHocTi - 3 poku. BupoGrnk: Yapak @apma Met g, Nxaypaci Poyg, NayTi Binnags, Camankxa, [dict. Maxinar - 132 101,

Xap'aAua, Iugia/Charak Pharma Pvt. Ltd., Jaurasi Road, Pauti Village, Samalkha, Dist. Panipat — 132 101, Haryana, India. ImnopTep (NpwiAHATTA NpeTex3in Big cnomweauia): TOB «KYCYM QAPMa,
syn. Ckpabia, 54, Cymcbka oinacte, m. Cymu, 40020, Yipaina, ten: +38 (0542) 77 46 10.

HE € NIKAPCbKWM 3ACOBOM! IHdiopmalia ana npodecitHol AiRnsHOCTI Meg Ta papmal 1HIX Npaj
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[NaHbKiB B.1.
YKo QiHChKU HQYKOBO-MPOAKTUYHNN LIEHTD eHAOKDUHHOI Xipyprii, TOQHCHAQHTALL @HAOKDUHHUX OPraHIB
i TkaHWH MO3 Ykpainu, m. Kunis, YkpaiHa

OCco6AUBOCTI MEHEAXKMEHTY npeAiabeTy B NIAAITKIB
3 HOAMIPHOIO MACOIO TIAQ Y OXXUPIHHAM

Pe3tome. AktyansHictb. LlykpoBuii giabet 2-ro tuny (LA2) y auta4omy v nignitkoBomy Bilji — BiJHOCHO HoBe
3axsoproBaHHs. [Jo 1980 p. eauHoro chopmoro L y Aitedt i nignitkis BBaxascs L/ 1-ro tuny (4A1). Y gaHwi 4ac
KinbKiCTb JiTed, ki cTpaxgarots Big L/12, y BCboMy CBITI LLJOPIYHO 36ibLUYETbCA. 3pOCTaHHS Yucna nignitkie i3
L2 Ha 1ri HagmipHOI Macy Tina vi OXvpiHHA 3agbikcoBaHo i B Ykpairi. MeToro gocnigxeHHs 6yna ouiHka egek-
TUBHOCTI Vi 6e3neku JieTn4Hoi gobaskn CaxHin K JO4ATKOBOro KOMIIEKCY 6ionoridHO akTUBHUX PEHOBUH POC-
JIMHHOIO MOXOM)KEeHHS B MIA/IITKIB 3 MOPYLUEHHSIM BYriieBOAHOIrO OOMIHY Ha T/l HAAMIPHOI Macwy Tina i OXXVPIHHS.
Martepianu ta meroau. [ig ciocTepexeHHsiM nepebysaso 18 nigniTkis 3 NOpPyLIEHHSIM TONIEPaHTHOCTI [0 [TIH0KO-
au (ITT) Ha T71i HaaMipHOI Macw Tina v OXUpPIHHSA. [pyny KOHTposto ctaHoBun 20 NiasiTKIB 3 OXUPIHHAM, ane 6e3
ropyLLUeHb BYrieBogHoro obmiHy. Ans navyienTis i3 [1TI” kpuTepisimu BKITIOYEHHS 40 JOCTIIOXEHHS 6ynn: BiK Ha MO-
MEHT BCTaHOBJIEHHS fgiarHo3y 15—18 pokiB, HasBHICTb rinepiHcyniHeMIi Ta iHCY/TIHOPe3CTEHTHOCTI (3a iHgeKkcom
HOMA), HagmipHOi Macw Tina vi OXXmpiHHs. KpnTepii BukmtoueHHs 3 gocnigxeHHs: L1 i MmoHoreHHi chopmm LI,
HasiBHICTb KETOHYpIi. Pe3ynbTaTtun. Y nepLuivi i Apyrivi rpynax HanpuyKiHyi CioCTEPEXeHHs1 He Big3Ha4asacs Bipo-
rigHOro 3HVKeHHS riikemii HaTLye, pisHsi HbA1c, OCKiribku Ui MOKa3HUKY rnepebyBarsiv B Mexax peepeHCHUX 3Ha-
YyeHb. OfHaK HanpukiHUi nikyBaHHs B ocio riepLuoi rpynv 3 MTI Big3Ha4anocs BiporigHe 3HWKEeHHS PiBHSA riikemii
4yepes 2 roauHu ricns HaBaHTaxxeHHs1. Tepanisi i3 3actocyBaHHAM HieTM4HOI gobasku CaxHin npveesna [o cyTTe-
BOro 3HuxXeHHs (Ha 23,1 %; p = 0,01) KoHUeHTpawii rnikemii Yyepes 2 roguHu ricsisi HaBaHTaXXEHHS, LLJO CTaHOBUJIO
7,06 + 0,18 mmornb/n. PisHnys Mix rpynamm Jocsirna BUCcoKoi BiporigHocTi (p = 0,01). Y npoyeci cnoctepexeHHs
Vi NiKyBaHHS1 Big3Ha4anacsi TeHAEHUis1 [0 3HVXKEHHS PiBHSA iMyHOPeaKTMBHOro iHcyniHy (3 19,3 + 3,1 mkO/mn go
16,2 + 2,7 MkO/mn) | BenndnHn iHgekcy HOMA (3 3,1 + 0,4 go 2,7 + 0,4) y nignitkis i3 1Tl Ha 171i HaaMipHOT
macw Tina vi OxupiHHs. BucHoBku. [lieTndHa gobaska CaxHin € eqheKTUBHUM 3aCO060M 4715 JIiKYBaHHS MigniTKiB 3
r1OPYLLIEHOK TONIEPaHTHICTIO [0 T110K03u. CaxHin Jobpe nepeHoCUTLCS XBOPUMU, HE BUKITMKAE MOOIYHUX e(hEKTIB.
Knrou4oBi cnoBa: nopyLueHHs TonepaHTHOCTI 4O [IHOKO3U; OXUPIHHS, Mig/iTku; giToTepanis; CaxHin

BCTYI'I 00TsKeHOI cragkoBocTi crocoBHO I[IJ12, cneuumdivyHux
Lykposuit nmiaber 2-ro tuny (LIJ12) y nursyomy i maHKpeaTUYHUX aBTOAHTUTII, PiBHI iHCyiHy i1 C-nienTu-
MiIJiTKOBOMY Billi — BIZHOCHO HOBe 3axBOploBaHHsA. ny [4]. OgHak cniendivHUX KITiHIKO-T1a00paTOPHUX O3HAK

Ho 1980 p. equnoto popmoto LIJL y aiteit i mianiTkiB BBa-
xaBest LI 1-ro Tuny (LLJ1). ¥ manuii yac KinbKicThb Ii-
Tel, AKi cTpaxnaiots Big LIJ12, y BcboMy CBIiTi 1IOpiuHO
30inpmryeThes |1, 2]. 3poctanHsa uncia mmnTKiB i3 112
Ha TJIi HaAMipHOI Macu TiJla il oXupiHHS 3adiKCOBaHO i B
Vkpaini [3].

Y 6inbiiocti Bunaakis L1 y niteit i mimniTkiB kiacudi-
kyeTbes K 11 a6o 1IJ12. [liarnoctuka tumy LI rpyHTy-
€ThCSI HA HEIOCTAaTHbO KOPEKTHUX O3HAKaX, TAKUX SIK BiK i
rocTpoTa MaHi(ecrTallii, HasgBHICTb K€TOHYPii, OKUPiHHS,

711 KoxkHoro tuity LI/ He 3HaiimeHo: aBTOIMYHHI MapKe-
pY, KETOHYpisl, BiICYTHICTh HaIMipHOI Macu Tijia Bia3Ha-
yatotbes i mpu LIJ12, a LI/I1 y niTeit Mmoxe po3BUBaTUCS Ha
TJIi OXUpiHHA 1 3a HagBHOCTI LIJ12 y pomuHi [5]. Bimcyt-
HICTb YiTKMX JiarHOCTUYHUX KPUTEPIiiB YCKJIATHIOE TTPOBE-
neHHs audepeHLianbHol miarHoctuku Mixk L1 i L2 y
nmiTei i mimmiTKiB. Bim miarHo3y 3amexkuth oOpaHUA METOI
JIIKyBaHHSI, PillIEHHS PO HEOOXiMHICTh MPU3HAYEHHS iH-
CyJIiHy, 1IJIbOBI PiBHI TJIiIKOBAaHOTO TreMOIJI00iHY, TepMiHU
CKPUHIHTY YCKJITHEHb i TPOTHO3 111010 iX PO3BUTKY.
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1JI2 — TsoKKe XpOHiYHE 3aXBOPIOBAHHS 3 PO3BUTKOM
CepHO3HUX YCKJIaTHEeHb. PaHHIl moyaToK 3aXBOPHOBaHHS
MOXe MPU3BECTH 10 PO3ZBUTKY B MOJIONOMY Tpale3aaTHO-
MY Billi XpOHIYHOI HUPKOBOI HEAOCTAaTHOCTi, BTPATH 30DY,
aMITyTalii KiHIiBOK, TOCTPOI i XpOHIYHOI CeplLeBO-CyINH-
Hoi maTosorii [6].

Tepamnist LIJ12 y autsyomMy i iauliTKOBOMY Billi ycKiai-
HIOETBLCS TUM, 1110 3 YCiX IEPOPaATbHUX IIYKPO3ZHUXKYBaTbHUX
mpenapariB, sIKi 3aCTOCOBYIOThCS UL TiKyBaHHs LIJ12 y mo-
POCIHX, JTUIIE MET(OPMiH T03BOJCHUI 10 BUKOPUCTAHHSI.

V kopexiiii mpeniadeTy i y ckjaai KOMIUIEKCHOI Tepartii
[I/1 3HayHOTrO TMOIIMPEHHs HAOYJIU TperapaTyi Ha OCHOBI
POCIMHHUX KOMIOHEHTIB. DiTOTepartist po3risiiaeThes SIK
MeToj1 BUOOpY B JTiKyBaHHI moyaTkoBux crafiit LIJ12. B ocio
i3 MOPYIIEHOIO IJIiKeMi€o HaTIle i MOPYLIEHHSIM ToJe-
panTtHOCTi no rmoko3u (I1TT) BoHa y moegHaHHI 3 KOpeK-
€0 CTUITIO JKUTTSI MOXKE 3yMTMHUTH MOJATBIINI PO3BUTOK
xBopobOu [7]. ¥ GaraTbox KpaiHaX HAKOMUWYEHO 3HAUYHUI
MOCBif ycrimHoro JiikyBaHHs LIl 3 BukopuctanHsm ¢ito-
Teparii [8, 9].

B Vkpaini 3apeectpoBaHO KOMOIHOBaHUI POCIMHHUI
npenapat CaxHij, 10 crpapisie 6araroGakTOPHUI BITJIMB
Ha OpraHi3M IpU TMOPYIICHHSX BYIJIEBOAHOTO OOMiHY.
Edexr i mexanizm aii CaxHiny 00yMOBIIeHUT BIaCTUBOCTSI-
MM KOMITOHEHTIB, 110 BXOASTH JO MOr0 CKJIady: MOPOIIKU
smran 6xacmu (Yashad Bhasma) — 37,5 mr, mryoxu manam-
xKuT (MyMiito) (Shilajit Shuddha) — 37,5 mr, ruionu MoMop-
nvku xapaHitii (Momordica charantia) — 12,00 mr, ekcTpak-
TH: HaciHHA Kacii (Cassia auriculata) — 45,00 mr, T01iB
eM0Outiku Jikapchkoi (Emblica officinalis) — 37,45 wmr, Ko-
peHeBuia Kypkymu nosroi (Curcuma longa) — 30,00 wmr,
HaciHHs mxambOonanu (Eugenia jambolana) — 15,00 wmr,
yciel pocanHM eHikocTeMa Jitopanb (Enicostemma litto-
rale) — 11,00 mr, 1ucts mkuMHeMma cuiabBectpa (Gymne-
ma sylvestre) — 11,00 mr, 1uctsa menii azenapax (Melia aza-
dirachta) — 11,00 mr, ceplieBMHA IITepOKapITyca CyMIacTOro
(Pterocarpus marsupium) — 8,00 mr, cTtebes TUHOCIIOPU
cepuemctoi (Tinospora cordifolia) — 8,00 M, yciel pociau-
HU cBepllii uuparu (Swertia chirata) — 1,25 mr.

IlepeBaroio pociuHHoro komiuiekcy CaxHin € Oara-
TOTpaHHUI MEXaHi3M HOro IyKpO3HWXKYBaJdbHOI fiil. Tak,
POCJIMHU, IO BXOMSTh 10 CKJIaly POCIMHHOIO KOMILIEKCY
CaxHin (ImKuMHeMa, MOMOPAMKA), CIIPABJISIIOTH MMOIi0HMIA
IO BILJIMBY MeT(HOPMiHY e(DeKT: 3HUKYIOTh CHHTE3 [JTIOKO3U
B MEYiHIIli, 3MEHIITYIOTh a0COPOIIil0 ITI0OKO31 B KUIIIEUHUKY
1 MOKpalIyl0Th 3aCBOEHHSI TJTIOKO3U MepudepuIHUMHU TKa-
HUHaMM, 3MEHIIYIOUM iHCYJIiHOope3ucTeHTHicTh [10, 11].
Iloni6xo mo mpenapariB cynbdoHiiceuoBuHN CaxHil CTH-
MYJIIO€ BUBIJTbHEHHS iHCYJiHY B-KITITUHAMH TTiAIIUTYHKOBOT
31034 3aBISIKY il IKUMHEMU, MOMOPJIMKH, KOPeHEeBUIIA
KypKymu 10oBroi [12]. MexaHi3M IIyKpO3HMXKYBaJIbHOI i,
MNOmiOHWIT D0 iHTiIOITOPIiB HUNENTUAMINCIITUAA3N-4, Ma€e
MOMOPAMKA, SKa MICTUTh iHCYJTiHOMOMiIOHI MEeNTUIM, 110
MiIBUIILYIOTh TOJIEPAHTHICTD 10 TJIFOKO3U 1 CIIPUSTIOTH 3HU -
JKeHHIO piBHS IiKeMmii Hatie [11].

MeToio gocimKkeHHs Oyiia oiHKa e(peKTUBHOCTI i1 6e3-
MeKu JieTMYHOI no6aBku CaxHil SIK JOJATKOBOTO KOMII-
JIEKCy Oi0JIOTiYHO aKTUBHUX PEYOBUH POCIMHHOTO ITOXO-
JIKEHHS B TJTITKIB 3 MOPYIIEHHSIM BYIJIEBOJIHOTO OOMiHY
Ha TJIi HAIMipHOI MacH Tijla 1 O>KUPiHHS.

MarTepiaAu Ta meToamn

[Tin cioctepexxeHHsimM niepedyBasio 18 mimritkis i3 [TTI
Ha TJIi HaAMipHOI Macu TiJia i oxupiHHs. [pyry KOHTPOJIIO
cranoBwIM 20 MiIUTTKIB 3 OXUPIHHIM, ajie 6e3 IMopyIIeHb
ByrjeBogHoro ooMiny. i nauieHTiB i3 [ITT kputepissmu
BKJIIOUEHHS 10 JOCTiIXKEeHHsS OyJau: BiK HA MOMEHT BCTa-
HOBJIEHHSI JiarHo3y 15—18 pokiB, HassBHICTb TinepiHCyJIi-
HeMil Ta iHcyJliHOpe3ucTeHTHOCTI (3a ingekcom HOMA),
HaaMipHOI MacH Tia i oxxupinHasa. Kpurepii BUKITIOUeHHST
3 nociimkeHHs: LIJI1 i moHorenHi ¢dopmu LI/, HasiBHICTD
KETOHYPIi.

[MauienTn ocHoBHoi rpynu (n = 18) 3 [1TI" notpumyBa-
JIMCSI peKOMEHAlIil 111010 3MiHU CITOCO0Y XKUTTS i (hizuy-
HOI aKTMUBHOCTI Ta OTPUMYBaJIA i€ETUUHY 100aBKy CaxHin
1o 2 TabaeTku ABiui Ha 100y 3a 30 XBUJIMH 10 111 BIPOIOBXK
Tpbox MicsmiB. [1amieHTn KouTpoabHOI rpynu (n = 20) mo-
TPUMYBAJIMCSI peKOMEHAALIil 1IOJ0 3MiHU CIOCOOY KUTTS
1 (i3MYHOI aKTUBHOCTI.

BusHauanu piBeHb miikemii HaTie i yepe3 2 rOAMHU
Micasl HaBaHTaXXEHHsST 75 T INIIOKO3M, TOKA3HUKU JIilliHO-
ro oOMiHY 1O i ITicJIsT JTiKyBaHHS (3araJIbHUI XOJIECTEPHH,
XOJIECTEPUH JIIMOMPOTEIHIB HU3BKOI i BHMCOKOI IIiJIbHOCTI,
TPULJILIEPUIiB), piBeHb iMyHOpeaKTUBHOrO iHcy iy (IPI) 3a
noromoroto 6ioximiuHoro aHaiizaropa BioChem SA (High
Technology Inc., CIIIA) i crannaptHux Tect-Haoopi (High
Technology Inc., CIIIA; «®inicit-/liarHocTrKa», YKpaiHa).

3araJbHOKJIIHIYHE 00CTEKEHHSI MiCTHIIO 30MpaHHSI CKapT,
aHaMHe3y, BUBYEHHSI POJIOBOMY, OIJIsiI, OLIIHKY aHTpOTOMe-
TPUYHMX JaHUX 3 PO3paxyHKoM iHaekcy macu Tia (IMT) 3a
dopmyioro: IMT (kr/m?) = maca (kr)/pict? (M?). IMT anaii-
3yBaBCsl iHAMBIAYaTbHO 32 HOPMATUBAMU JISI KOHKPETHOTO
BiKy ¥ crati Ta OyB IOMaHUI Y BUIVISIAI YMCIa CTAaHAAPTHUX
BimxuieHb Bif cepenHboro (SDS — standard deviation score).
JliarHOCTUYHUM KpUTEpieEM oxXUpiHHS BBaxkaBcss SDS IMT
> 2,0, HauikoBoi Macu Tina — 1,5—2,0 [13].

JITs1 OLIIHKM TIepeHOCHUMOCTI U peecTpallii moOiyHuX
edeKTiB yci o0cTexxeHi ocodu Oyau 3abe3nedeHi IIOmeH-
HUKOM CaMOKOHTPOJTIO.

IIpu oOGpoO61Li pe3yabTaTiB BUKOPUCTOBYBAIM MaTeMa-
TUYHI ¥ CTAaTUCTUYHI METOIM aHai3dy. Bu3Hauamm cepen-
He apudMeTUYHEe 3HAUYEHHST TPbOX IMOKAa3HUKIB (TJIiKeMist
Hatie, HbAlc, minigorpama) y rpynax gociimkeHHs. s
MOPiBHSIHHS PSMiB JaHUX MiX CO00I0 BUMKOPUCTOBYBAIN
NBOBUOIpKOBUIA t-TeCT i3 pisHMMU Aucnepcismu. PiBeHb
3HauymocTi p < 0,05 po3risiaanu sik BiporiTHUA.

PesyAbTaTH

Xapakrepuctuka mimtitkiB i3 [ITT Ha Tii HagmipHOI
MacH Tija i oXupiHHs (Tiepiia rpyma) i MiJuIliTKiB 3 0Xu-
piHHSIM, ajie 6e3 MopylleHb BYIJIEBOAHOIO OOMiHY (Ipyra
rpyma) HaBeaeHa B TaOJ. 1.

Y nepuiii i opyriii rpynax HaIIPUKiHIL CITOCTEPEKEHHST
He BiI3HAyajaocs BipOTiIHOTO 3HMXKEHHS IJIiKeMii HaTIle,
piBHs1 HbAlc, ocKibKM 11i TOKa3HUKHU TiepeOyBaiu B Me-
Kax pedepeHCHUX 3HaYeHb. OIHAK HAMPUKIiHIII JTiIKyBaHHSI
B oci6 mepioi rpyru 3 [1TT Bin3Hauamocs BiporimHe 3HU-
>KEHHSI piBHSI IUIiKeMil yepe3 2 TOAMHM TTiC/Isl HABaHTaXKeH-
He1. Teparis i3 3acTocyBaHHAM AieTUUHOI 100aBKK CaxHin
Mpu3BeJia 10 CyTTEBOro 3HWXKeHHs (Ha 23,1 %; p = 0,01)
KOHIIEHTpaLii IiKeMii yepe3 2 TONMHM ITiC/Is HABAaHTaKeH -
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Ta6nunus 1. lNoka3HUKN BYrneBoAHOro 06MiHy B naLi€HTIB 3 MOPYLUEHOI TOJIePaHTHICTIO 4O ITTIOKO3U
(nepLua rpyna) i nigniTKiB 3 OXUPIHHAM (Apyra rpyna) B AMHamiLi criocTepeXeHHs BIIPOAOBX TPbOX MicsLiB

MoKasHMK Mepwa rpyna (n = 18) Apyra rpyna (n = 20)
Lo nikyBaHHs | licns nikysaHHs | [lo nikyBaHHsa |licna nikyBaHHs
MMikemis HaTLWe, MMOonb/n 5,73+ 0,15 5,52 + 0,09 4,81 +0,09 4,76 = 0,11
Mikemist Yeped 2 rog B npoueci T, Mmonb/n 9,18 £ 0,17 7,06 +0,18* 5,94 + 0,26 5,82 + 0,29
HbA1c, % 5,87 + 0,36 5,69 + 0,32 5,72 + 0,22 5,66 + 0,24
IMyHOpeaKTMBHWIA iHCyniH, MKO/Mn 19,3 + 3,1 16,2 +2,7 16,129 15223
IHoekc HOMA 3,1+04 27+04 21+0,3 1,9+0,2

Mpumitka: * — BiporigHicTb BigMiHHOCTEV NOPIiBHSIHO 3 NoYaTtkoBum piBHem; I'TT — rJIlOKO30TONIePaHTHUI TeCT;

HbA1c — rnikoBaHui reMorso6iH.

Hs, o cTaHoBwIO 7,06 £ 0,18 MMOIB/J1. PisHULIS MiX rpy-
naMM gocsirjia BUcokoi BiporiqHocTi (p = 0,01).

Y niporieci crioctepexkeHHs i1 JTiKyBaHHS BizHauasacst
TEHAEHIIisI 0 3HWKEHHS PiBHSI iMyHOPEaKTUBHOTO iHCYJTi-
Hy (319,3 + 3,1 MxOJI/mn o 16,2 + 2,7 MxOJ1/mi) i Benu-
yuHu ingekcy HOMA (3 3,1 + 0,4 no 2,7 = 0,4) y niaiTkiB
i3 I1'TT" Ha T/1i HaAMipHOI Macu TiJia i1 OXKUPIHHSL.

IIpu aHamizi MOKa3HUKIB JiMiZHOTO OOMiHY B IMHAMIII
CIIOCTEPEKeHHS 1 JTIKyBaHHSI 3MiH HE BCTAHOBJIEHO, OCKiJIb-
K1 BOHHM TIepeOyBaiv B Mexkax pedepeHCHUX 3HaUeHb.

J11s1 OLLiIHKM MepeHOCHMOCTI i1 peecTpallii ooiYHuX edek-
TiB yCi 0OCTeXeHi IMiMTTKY Oyr 3a0e3edeHi 110AeHHUKOM
CaMOKOHTPOJTIO. Y TPYIIi MiIJITKIB, sIKi oTpuMyBa CaxHi,
y OPOLIECi CIIocTepeXXeHHs MoO0iYHi e(heKTU He 3apeecTpoBa-
Hi. 3araiom yci o0CTexXeHi OLIiHIIINA IIePEHOCUMICTh TepalTii i3
3aCTOCYBaHHSIM JIIETUYHOI 100aBK1 CaxHiJ K 100py.

O6roBopeHHs

VYIponoBX OCTaHHBOTO MECATUIIITTS CIIOCTEPIra€ThCs
pict 3axBoptoBaHocTi Ha LI/12 y quTsayomy i MmiutiTkoBOMy
Biui [14].

Hamu nocnimkeno Brus Caxxiny B mipitki 3 [T
Ha TJIi HaAMIpHOI Macu Tija i OXUpiHHA. 3arajoM OyJo
MPOBEACHO JIBa Bi3WTU: 10 JIIKyBaHHS i uepe3 3 MicsiIli mpu-
oMy (iTOKOMILIEKCY 3 aHAJTi30M JIAOOPAaTOPHUX TTOKA3HU -
KiB BYIJIEBOAHOIO i JIiMiZHOro oOMiHy (piBeHb IJliKeMil B
npolieci rimoko3oroiaepanTHoro tecty, HbAlc, IPI, inmexc
HOMA, nininorpama). Yepes 12 THXHIB BXXMBaHHSI pOC-
mmHHOTro KoMmIutekcy Caxain y manieHTiB i3 I[1TI crtocrepi-
rajiocst BiporiHe 3HVKEeHHSI TJIiKeMii uepes 2 TOMMHU TTiCIIst
HaBaHTaXXEHHS TTI0K03010 (7,06 £ 0,18 MMoub/1).

IMocTnpanaiasibHa TiMepriikeMist PO3IJISIAETbCS  SIK
OLTbII BaXKJIMBUM (paKTOP PU3MKY PO3BUTKY CEPLIEBO-CY-
MUHHUX YCKJIaJHeHb, HiX TIiKeMist HaTiie. BcraHoBieHo,
110 MOCTIpaHAialbHa TilepIjiKeMisi CYIPOBOIXKYEThCS
30UIBIIEHHSIM TOBIIMHM KOMIUIEKCY iHTUMa-Melia COH-
HOI apTepii, 0 € MOYAaTKOBOIO O3HAKOIO aTePOCKIIEPO3Y.
JocnimkeHHs i30JIbOBaHOI TimepriikeMii yepe3 2 roauHu
TiCJIsi HABaHTAXKEHHS TJII0OKO3010 TIPU HOPMaJIbHUX MOKa3-
HUKaxX TJIiKeMii HaTlle BKa3yBajo Ha 30UIbIIEHHS BABIUi
PU3UKY CeplIeBO-CYIMHHMX YCKIamHeHb [15].

OTXe, aHTUTINepriliKeMidyHa Teparist i3 3aCTOCyBaHHSIM
nieTnyHoi no6aBky CaxHin y 1000Biii 103i 2 TabaeTKU ABivi
Ha JIeHb TTpU3BeJIa 10 3HUKEHHS i HopMaJtizallii ToCcTIpaH-
nianbHol mrikemii B mimiTkiB 3 TTTT. Lli 3MiHM MaloTh cTa-
TUCTUYHO 3HAYYIIMI XapakTep IMOPiBHSIHO SIK 3 TTOYaTKO-
BUM piBHEM, TaK i 3 MOKa3HUKAMU KOHTPOJbHOI TPYITH.

OXUpiHHS 3aJIUIIAETHCS CEPHO3HOIO ITPOOIEMOIO 0X0-
POHU 370pOB’s, MOB’SI3aHOI 3 OaraThbmMa XPOHIYHUMU 3a-
XBOPIOBAHHSIMU, CIPUYMHEHUMU CYYaCHUMU TiIXOAaMU
JIO CIIOCO0Y XUTTSI 1 HE3JI0POBUMM XapuOBUMU 3BUUKAMU.
BinnoBigHuii croci® XWTTS Ma€e OCHOBHE 3HAUYEHHS IS
YCIIiXY B MEHEIKMEHTI OXXMPIiHHS. YIOCKOHAJEHHS TEXHO-
JIOTiii MPUBEJIO 10 PO3IIMPEHHS TOCIIIKEHb y ray3i ¢ito-
Teparlii 3 MeTOI0 PO3pO0OKM iHHOBALIIITHOI CUCTeMU T0CTaBKU
JiKiB [16]. Y MaitOyTHROMY POCITMHHI TTpernapaTi MaTUMYTh
e OUTBLIMIA BIUIMB Ha JIIKyBaHHS OXWPiHHA. ToMy ayxe
BaXXJIMBO ITOPEKOMEHIYBaTH BUKOPUCTAaHHS (iToTeparrii
CaxHisioM Jutsl igBUILEHHS e(beKTUBHOCTI JlikyBaHHsT LIJ12.

BucHOBKMK

Yepes 12 TUKHIB y MiMIITKIB 3 MOPYIIEHHSIM TOJIe-
PAHTHOCTI 10 IIIOKO3H, sIKi oTpumyBaiu CaxHin, piBeHb
rTikeMii yepe3 2 TOAVHMU TTic/isi HaBaHTaKEHHS TJII0K03010
3Hu3uBces Ha 23,1 % i ctanosuB 7,06 £ 0,18 mmounb/m. 1i
3MiHM CTaTUCTUYHO 3HAYYIII SIK ITOPIiBHSIHO 3 TOYaTKOBUM
piBHEM, TaK i TOPiBHSIHO 3 KOHTPOJIBHOIO I'PYIIOH0.

Crocrepiragacs TeHIEHIiS A0 3HMKEHHS piBHS
iMyHOpeakTuBHOrO iHcyliHy (3 19,3 £+ 3,1 mMxOJI/mn
mo 16,2 = 2,7 mxOJl/mn) i Benuuunu ingekcy HOMA
(33,1 20,4 102,7 = 0,4) y mignitkis i3 [1TT Ha T1i Hanmip-
HOI MacH Tijia i OXXUPiHHS ITicJIst MpU3HaYeHHS 12-THXKHe-
Boi Tepamii CaxHinoMm.

Hietnuna no6aBka CaxHin € e(heKTUBHUM 3acO00M
IJIs JTIKyBaHHS TiUTITKIB 3 MOPYIIIEHOIO TOJEPAHTHICTIO 10
rmoko3u. CaxHia moOpe MepeHOCUTLCS XBOPUMU, HE BU-
KJIMKA€E TOOIYHUX eheKTiB.

Kouduiikr inrepeciB. ABTOp 3asiBjisiE PO BiJACYTHICTb
KOHQJIIKTY iHTepeciB i BlIacHOI (piHaHCOBOI 3alliKaBJIeHO-
CTi IIpM MiATOTOBII JAHOI CTATTI.
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Features of prediabetes management in adolescents
with excessive body weight and obesity

Abstract. Background. Type 2 diabetes mellitus (T2DM) in child-
hood and adolescence is a relatively new disease. Until 1980, type 1
diabetes was considered the only form of diabetes in children and
adolescents. Currently, the number of children suffering from type 2
diabetes is increasing annually worldwide. An increase in the num-
ber of adolescents with T2DM against the backdrop of overweight
and obesity has also been recorded in Ukraine. The purpose of the
study was to evaluate the effectiveness and safety of the dietary sup-
plement Sakhnil as an additional complex of biologically active sub-
stances of plant origin in adolescents with impaired carbohydrate
metabolism in the presence of overweight and obesity. Materials
and methods. Eighteen adolescents with impaired glucose tolerance
(IGT) against the background of overweight and obesity were under
observation. The control group consisted of 20 obese adolescents
without carbohydrate metabolism disorders. For patients with IGT,
the criteria for inclusion in the study were: age of 15—18 years at the
time of diagnosis, presence of hyperinsulinemia and insulin resis-
tance (according to the Homeostatic Model Assessment for Insulin
Resistance (HOMA)), overweight and obesity. Exclusion criteria

were: type 1 diabetes and monogenic forms of diabetes, presence
of ketonuria. Results. In the first and second groups, by the end of
observation, there was no significant decrease in fasting glycemia,
HbAIc level, as these indicators were within the reference values.
However, at the end of the treatment, the first group with IGT
showed a significant decrease in the level of glycemia 2 hours after
the load. Therapy with the dietary supplement Sakhnil led to a sig-
nificant decrease (by 23.1 %, p=0.01) in glycemia 2 hours after the
load, which was 7.06 £ 0.18 mmol/I. The difference between groups
reached high reliability (p = 0.01). In the process of observation and
treatment, there was a tendency to decrease the level of immunore-
active insulin (from 19.3 £ 3.1 pU/ml to 16.2 + 2.7) and the value
of the HOMA (from 3.1 £ 0.4 to 2.7 = 0.4) in adolescents with IGT
on the background of overweight and obesity. Conclusions. Dietary
supplement Sakhnil is an effective remedy for the treatment of ado-
lescents with impaired glucose tolerance. Sakhnil is well tolerated by
patients, does not cause side effects.

Keywords: impaired glucose tolerance; obesity; adolescents; phy-
totherapy; Sakhnil
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BunpaBneHHs ctatTi «Jlocnig)XeHHs BanigHOCTI W HAAIMHOCTI WKanu cpatanbHUX HachigKiB y XBOPUX Ha LlyKPOBUW giabet
2-ro Tuny B TypeyuuHi».
MixxHapoaHuin eHAOKpUHONoOriYHUA XypHan — International Journal of Endocrinology (Ukraine). 2022. 18(3). 139-144.
https://doi.org/10.22141/2224-0721.18.3.2022.1160.

Yepes HeEHaBMUMCHY MOMWIKY aBTOPIB peAakLis He oTpumana ocTaTo4YHWUIA BapiaHT pykonucy. 30Kkpema, BUNPaBneHHs CTOCYOTb-
cAl iHTepnpeTaLji pe3ynbraTtiB 4OCIAKEHHS.

ABTOpU BnGa4aoTbCsA nepeq yciMa 3auikaBneHnmmn ctopoHamu. OctaTodHa BepCis CTaTTi HaBeAeHa HUXYeE.

Corrigendum to “Validity and reliability study of Diabetes Fatalism Scale in Turkish patients with type 2 diabetes”.
International Journal of Endocrinology (Ukraine). 2022. 18(3). 139-144. https://doi.org/10.22141/2224-0721.18.3.2022.1160.
Due to an unintentional error of the authors, the editorial office did not receive the final version of the manuscript. In particular, the
corrections concern the interpretation of the study results.
The authors would like to apologize to all concerned. The corrected version of the article appears in full below.

UDC 616.379-008.64+616-036.22 DOI: https:/doi.org/10.22141/2224-0721.18.8.2022.1223
E. Kavuran’, L.E. Edege? E. Yildiz®

" Department of Nursing Fundamentals, Nursing Faculty, Ataturk University, Erzurum, Turkey
2 Center for Advancing Population Sciences, Medical College of Wisconsin, Milwaukee, WI, USA
3 Department of Public Health Nursing, Nursing Faculty, Ataturk University, Erzurum, Turkey

Validity and reliability study
of Diabetes Fatalism Scale in Turkish patients
with type 2 diabetes

Abstract. Background. Turkey is one of the countries with the highest prevalence of diabetes in Europe, with about
one in every seven adults diagnosed with 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 ilinesses like diabetes can affect disease outcomes and the patients’
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 Diabetes Fatalism
Scale (DFS), which was developed by Dr. Leonard 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 va-
lidity of the scale were assessed. The construct validity was evaluated using confirmatory factor analysis, 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 one additional disease other than diabetes, 18 % were high
school graduates, the mean age was 50.20 + 16.82 years, the average duration of diabetes was 19.31 + 14.25 years,
and mean glycated hemoglobin 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 con-
sistency. The Cronbach’s alpha values of the other subscales also seemed to be at a very good level. Conclusions.
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 diabetes fatalism in adults with diabetes in Turkey.

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

Type 2 diabetes mellitus (DM) is a global chronic disease
that has been increasing in prevalence every decade, with 1 in
7 adults living with DM and 3 of 4 cases are from low or
middle class countries [1]. Turkey is one of the counties with
the highest prevalence in Europe, with about one in every
seven adults diagnosed with 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].

Fatalism can lead to a decrease in healthy behaviors that
are known to improve diabetes-related outcomes, like eating
healthy foods, exercising, and not smoking [6, 7]. Fatalism
is the belief that the person has no means of control over
their own symptoms, and they become totally dependent on
a higher power, mainly God [8]. Fatalism may be a shared
construct across cultures and religions [9]. However, there is
little attention given to how a person with a chronic illness,
in general, and diabetes, specifically, responds to fatalism
and its subsequent implications on disease self-manage-
ment. Patients endorsing fatalistic views about the discase
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 abso-
lute effects on the self-management of diabetes are unclear
[10, 11]. Diabetes fatalism is characterized by hopelessness,
perceptions of despair, and powerlessness [12]. Many stu-
dies about diabetes fatalism found that diabetes fatalism is
related to poor health outcomes, poor glycemic control, and
lower quality of life [12—14]. Fatalism is associated with in-
dividuals’ coping response 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 gly-
cemic control [13, 14]. It reflects patients opinions whether
and to what extent they can control the outcomes of their
behaviors [14, 15]. DM fatalism has been studied in ethnic
groups such as African-Americans [12, 13], South Asians
in UK [16], Latinos/Hispanic [3] and Iranians [17] and in-
creased fatalistic beliefs and practices negatively impacted
diabetes 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’
fatalism [12]. The DFS scores were significantly associated
with quality of life, self-care, healthy lifestyle choices, blood
sugar testing, and glycated hemoglobin (HbAlc) levels of
DM patients [5, 12]. The purpose of this study was to vali-
date the Turkish version of DFS.

Materials and methods
Sample

This methodological-type research study consisted of
139 type 2 diabetes patients in Turkey. The patients were
chosen randomly and were selected in accordance with the
following 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-
searchers 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 Eng-
lish to Turkish by individuals who speak both languages
well. First it was translated from Turkish to English then the
scale in Turkish was back-translated into English. Second,
items in original original scale were compared with items
in back-translated scale. After examining the compatibility
between the original English scale and the translated one,
the Turkish scale was finalized.

Content Validity

In step two, to test content validity, the Turkish scale was
sent to an expert panel (including an endocrinologist, two
diabetes nurses, one psychiatrist, three nurses in academic
institutions) who have worked on type 2 DM. This expert
panel evaluated the items of the scale in terms of distinctive-
ness, 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 met study crite-
ria to obtain initial assessment of the Turkish scale and all
items in Turkish scale was understood by patients.

Measurement Instruments

Two forms were used to collect the data, one was socio-
demographic form that consist of questions such as gender,
age, educational level and DM duration. And other was the
scale DFS to measure the level of diabetes fatalism of pa-
tients with type 2 DM. DFS has 12 items that are scored
on 6-point Likert 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
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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 6.6
. Yes 75 54.0
Presence of other diseases No 64 46.0
None 31 22.3
Elementary 36 25.9
Education status Middle School 30 21.6
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

of patients with type 2 DM towards diabetes. The origi-
nal DFS has a good internal consistency (Cronbach’s al-
pha = 0.804) [12].

Data Analysis

Descriptive statistics, exploratory factor analysis (EFA),
confirmatory factor analysis (CFA), the multiple fit index-
es of chi-square goodness, goodness of fit index (GFI), the
adjusted goodness of fit index (AGFI), the comparative fit
index (CFI), the standardized root mean square residuals
(SRMR), and the root mean square error of approximation
(RMSEA) were used to evaluate the psychometrics of the
scale. Data analysis was performed using SPSS 24.0 and
AMOS software packages.

Ethical Consideration

Permission was obtained via e-mail from Dr. Leonard
Egede, who developed the scale and the copyright owner to
adapt the Diabetes Fatalism Scale to Turkish. The purpose
of the study was explained to patients with type 2 DM who
volunteered to participate in the study and met the study cri-
teria and gave signed written consent.

Results

In this study, 54.7 % of the patients were men, 73.4 %
were married, 54 % had another disease, 18 % were gra-
duated 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 mea-
sure of sampling adequacy value was 0.770, and the chi-square
value was 1078.402. Since the KMO coefficient was higher
than 0.6 and the Bartlett’s test of significance level was lower

than 0.05 (p < 0.05), the data set was found to be fit for fac-
tor 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 accounted 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 together 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 (Fig. 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-
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Figure 1. Structural equation model with standardized
path coefficients of Diabetes Fatalism Scale dimensions
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ther accounted for 76.2 % of the total variance. In the ro-
tated 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 using AMOS v22 soft-
ware was undertaken using maximum likelihood estima-
tion. In the confirmatory factor analysis multiple criteria
including goodness of fit index (GFI), adjusted goodness
of fit (AGFI), root mean squared error of approximation

(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, CFI1>0.90, SRMR < 0.05 and the root mean square
error of approximation (RMSEA) < 0.05 [14].

The results evidenced adequate model fit: y2/SD = 3.12,
GFI=0.92, AGFI =091, CFI =0.90, RMSEA =0.11 and
SRMR = 0.080. When the inner consistency coefficients of
the scale were examined for the emotional distress, which
corresponded to the first subscale before the exclusion of the
fifth item from original scale, the Cronbach’s alpha value

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

ltems Factor
1 2 3 4
7 “I believe God does not give me more than | can bear” 0.913
8 “I believe God can completely cure my diabetes” 0.887
9 “lI have prayed about my diabetes so | am not going to worry about it anymore” 0.805
6 “Trusting in God has helped me better deal with my diabetes” 0.786
12 “| believe that diabetes is controllable” 0.917
11 “If 1 do everything my doctor tells me, | can prevent the complications of diabetes, 0.916
like blindness, amputations, kidney failure, impotence, etc.”
10 “I believe | am able to control my diabetes the way my doctor expects” 0.855
3 ‘| get frustrated with having to live with diabetes” 0.853
4 “Diabetes is a disease that makes life more difficult” 0.807
2 “| feel down when | think about my diabetes” 0.772
1 “l get upset when | think about my diabetes” 0.694
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 1. Religious |, b coived | 3. Emotional
C :g.')ri'rt‘;a"ty self-efficacy | distress
7 “I believe God does not give me more than | can bear” 0.922
8 “I believe God can completely cure my diabetes” 0.870
9 “I have paned about my diabetes so | am not going to worry about it 0.819
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 Fio everﬁhing my doctor tells me, | can prevent the complications 0.916

of diabetes, like blindness, amputations, kidney failure, impotence, etc.”
10 9 believ? | am able to control my diabetes the way my doctor 0.857

expects
3 ‘I get frustrated with having to live with diabetes” 0.844
4 “Diabetes is a disease that makes life more difficult” 0.797
2 “| 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-T) and its subscales

Subscale Number of items Cronbach’s a Number of items | Cronbach’s a without item 5
Factor 1 5 0.613 4 0.806
Factor 2 4 0.908 4 0.908
Factor 3 3 0.926 3 0.926
DFS-T 12 0.708 11 0.709
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was 0.613. Because the acceptable consistency index was
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). However,
because CFA showed appropriate fit for the 12-item scale,
the 11-item version was not supported by the data. Also, giv-
en that the Cronbach’s alpha for the 12-item version was not
different from the 11-item scale (0.708 vs. 0.709), the 12-
item scale was used as the final version of the DFS-Turkish.

Discussion

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 literature [15]. The DFS scale has
previously been validated and tested in different populations
including African American population and general popu-
lation of the United States of America, British and British
South Asians populations, and Lubnan population. Turkey
is geographically diverse as Africa and the Middle East is in
contact with Europe. In this study, which has a Muslim po-
pulation we have demonstrated validity of the DFS in a Turkish
population, which adds data on the validity and reliability of
the DFS in diverse populations.

A KMO value of less than 0.50 indicates that the sample
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. For the emotional distress subscale,
there may be benefit in removing item 5 since removal of that
item increased the subscale alpha to 0.806. However, when
using the full scale, the 12 items are recommended since
model fit was good including ratio of the chi-square statistics
obtained from the confirmatory 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 dis-
tress subscale, which corresponds to the first subscale, was
low without removing the fifth item from the scale. After this
fifth item was excluded, the value reached 0.806. The ex-
pression corresponding to item 5 of “diabetes causes a lot of
suffering for me” showed that the Turkish society may not
perceive diabetes as causing emotional distress. This may
suggest that the effects of the religious beliefs of the com-
munity that we are studying on emotional distress were dif-
ferent from the original audience of this questionnaire. Ho-
wever, a similar study in Arab population in Lebanon with
high Muslim population did not show similar findings [19].
Therefore, this may be due to the specific group studied and
a larger sample may be needed to determine whether these
assumptions are true for the larger Turkish population with
diabetes. Dr. Egede and colleague concludes that fatalism is
multidimensional and influences people’s religious beliefs,
values and spirituality 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 lan-

guage 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 me-
chanism, it may be easier to accept the disease. Dr. 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 important 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 occur beyond a person’s
control [20]. They believe that their discase comes from
God, and they are patient about their illnesses, meaning that
they do not consider that their disease causes a lot of suf-
fering 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 bet-
ween Asian society and Western society.

Conclusions

As a result of the this study, DFS is a valid and reliable
scale to assess diabetes fatalism for Turkish adults with type
2 diabetes mellitus.

Acknowledgment: Dr. Egede is the copyright holder for
the Diabetes Fatalism Scale, including the Diabetes Fatalism
Scale-Turkish Version. Request for permission to use any ver-
sion of the scale should be directed to him at legede@mcw.edu.
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AOCAIAXXEHHS BOAIAHOCTI M HOAIMHOCTI LUKAAN GATAABHMUX HOCAIAKIB
Y XBOPUX HO LYKPOBUM AiaGeT 2-ro Tuny B TypeyumHi

Pesome. Axmyaavnicmo. Typeuunta € onHicio 3 KpaiH 3 HaiiBy-
LIOI0 TMOLIMPEHicTIO 1yKpoBoro niadery (LL1) y €spomi, amxke
MPpUOIM3HO B KOXXHOTO CHOMOTO I0pociioro miarHoctoBanuii LIJT. 1o
2035 poky B TypeuurHi MpOrHO3Y€EThCS HAOiIbIIA KiIbKiCTh JII0-
neit i3 L1 2-ro Tuny B €Bponi — maiixe 12 MiaH. PiBeHb cMepTHO-
cTi 3pocTae 3i 30imbieHHIM nomupeHocTi L/ 2-ro Ty, ocobauBo
cepejl HaceJIeHHs MOJIONIIUX BiKoBuX Tpyt. [Ipu 1ibomy mosoBu-
Ha BUIAJAKIB CMEPTI Mpurazae Ha ocio Bikom 10 60 pokis. TTcuxiu-
HMI CTaH Mali€HTIB i3 XpPOHIYHUMHU 3aXBOPIOBAHHSMM, TAKUMU SIK
LI, Mmoxe BITMBaTH Ha repedir XBOpoOu i 3MiliCHEHHSI CAMOKOHT-
pomo. Hanexne mikyBanust LI cripusie TOCSITHEHHIO KOMITEHCALii
XBOpOOU, ajie Mpu 11bOMY TAaKOX CJifl OpaTu 10 yBaru MOXJIUBICTh
dartanpHUX HacainkiB Ha i LIJ1. Mema: nocninuti HamiiiHiCTb i
BaJIiTHICTh TYpeLbKOi Bepcii 1Kaiu daTtalbHUX HACHIAKIB y XBO-
pux Ha ykposuii niabet (DFS), po3pobnenoi Dr. Leonard Egede.
Mamepiaau ma memodu. [1poBeseHO METOMOJIOTIYHE AOCTIIKEHHSI.
OnuTyBaHHS 3a JOITOMOTIO0 IIKAJIK TPOBeAeHO 3arajiom y 139 ma-
wienTiB i3 LIJI 2-ro tumy. OuiHeHO 3MICT i KOHCTPYKTHBHY Ba-
JIOHICTh MIKaau. BamigHicTh IIKaJIM OLIHIOBajacs 3a JIOIIOMOIOIO
MiATBEPAXKYBaJIbHOIO (haKTOPHOTO aHasi3y, a HalilfHiCTh — 3 TOUKU

30py BHYTPILIHBOI y3romkeHocTi. Pesyiomamu. 54,7 % y4acHUKIB
TeCTyBaHHS CTAHOBMJIM YOJIOBIKM, 73,4 % — onpyxeHi, 54 % manu
iHIIIe 3aXBOpIOBaHHs, 18 % Oy BUYCKHUKAMU CEPEIHBOT KO-
i, cepennii Bik — 50,20 £ 16,82 poky, cepeans tpusanictsb LT
craHoBwia 19,31 = 14,25 poky, a cepenHiii piBeHb IJ1iKOBAHOTO
remornobiny (HbAlc) — 7,06 = 0,65 %. YcraHoBIEHO, 11O TMO-
ka3Huk Kaiser-Meyer-Olkin (KMO) agekBaTHOCTi po3Mipy BU-
0ipku mopiBHioBaB 0,770, 1110 BKadye Ha BiAINOBIIHUI po3Mip,
a 3HaueHHs Xi-kBampaT ctaHoBwio 1078,402. [Mpu BUKITIOYEHHI
I’STOr0 TMYHKTY 3 AOCTIAXEHHS i MOBTOpHOMY aHali3i koedi-
mient KMO cranosus 0,802, a 3HaueHHs Xi-kBaapat — 1020,244;
p = 0,000. 3Hayenns Cronbach’s alpha pocsrio 0,806, 1o BKasye
Ha 100py BHYTpIllIHIO y3romkeHicTb. 3HayeHHst Cronbach’s alpha
IHIIUX TAIIKAT TaKOX OyJIM Ha Iyke 100poMy piBHi. Bucroexu.
IIpoBeneHe mociimkeHHs Toka3ano, mo DFS e BamigHow i Ha-
nifiHoto Hikanoto 1s Typetibkoi nomyisiuii. [lkana DFS-T uinkom
TpUIaTHA ISl OLIHKK (haTaTbHMX HACTIIKIB cepel XBOPUX Ha I1y-
KpoBuii giadet y TypeuuuHi.

KirouoBi ciioBa: uykposuii niaber 2-ro tuily; daTanbHi BUNag-
KM; IOTJIS 1, HadiMHICTh; BaJiIHICTh
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AiKyBOHHS rinepAiniaemii
TA IHWMX MEeTAOOAIYHUX NOPYLUEHb
6i0aKTMBHUMMU NpenaparamMmm
6epramorty i poAaarie

Pe3tome. Ljutpycosi 6ararti nonigpeHonamu, i ix BUKOPUCTaHHS BXe [aBHO MOB’si3aHe 3 MosinLLeHHsIM 3400085
JIOAUHK 1IpY rinepinigemii, nopyLIeHHsIX IMyHHOI peakuii, iLueMidHivi XBopobi cepusi, cepLeBii HefoCTaTHOCTI.
Bepramort Bigpi3HAETLCSA Bif IHLLUMX LUMTPYCOBUX YHIKAIbHUM rpoghinem griaBoHOILIB i riKo3uaiB, HasiBHUX Y ioro
coky. lNokasaHo, Lo ¢hriaBoHoigHa hpakLisi 6epraMoTy 34aTHa 3HUXXYBaTU PIBEHb JiNigiB y cupoBaTyi KpoBi, no-
JIALLYyoYM nepebir atepockiepody 3a paxyHoK MOLYOBaHHSI (hepMeHTaTuBHOI aKTUBHOCTI, aHTUOKCULAHTHUX,
npoTtuaanasbHnX MexaHiamiB, iHribyBaHHS akTvBalii Ta nponigepadii MOHoUMTIB. KiHIYHI JOCTIOXXEeHHS rinosi-
nigemi4yHux BnacTuBoCcTer 6epramMoTy MoKasyroTb, L0 OTpuUMaHi 3 6epramMoTy nosniheHonm 3aatHi 3HWKXyBaTu
piBEHb XonecTepuHy ninonpoTeiniB HU3bKOI LYiNIbHOCTI, TpUITiLepuais, NenTuHy, BUCOKOHyTimBoro C-peaktus-
HOro 6inka i haktopa Hekpo3y rnyximHu anbga. BukopuctaHHs 6epramoTy 3 HU3bKUMUW [O3aMU CTaTUHIB npu-
BeJ10 [0 MOSIMNLLIeHHS inigHoro npoginto, Lo CBIQYNTL PO CUHEPriYHWA eheKT MK cTaTuHamm vi 6epraMoToM.
HietnydHi ronicheHomm BUABIAIOTb HU3KY BaXX/INBUX GIONIOrHHMX OYHKLIV, BKITIOYHO i3 3aXUCTOM Bif] aTepockrie-
PO3Y, OKUCHIOBAsIbHOrO CTPecy ¥ AereHepaTtuBHUX 3aXBOPIOBaHb. binbLUiCTb GionorivHux yHKUIV ¢hriaBoHOIIB
6epramoTy noB’si3aHi 3 iXHIMU aHTUOKCUAAHTHUMUW BJIACTUBOCTAMM, LLIO O6IPYHTOBYE ONTUMASIbHE BUKOPUCTAHHS
hriaBoHOIfIB SK anbTepHaTUBHMX 3aC00iB 47151 JKYBaHHS rineprinigemii Ta cepLeBo-CyANHHUX YCKaaHeHb. do-
niesa kucsota (Bitamid B,) € BigOMOK aHTMOKCUAAHTHOIO CIIOMYKOKO, ase MoxXigHi Lboro BitamiHy, Taki siK TeTpa-
rigpogponar, MaroTb BULLY aHTUOKCU[AHTHY akTuBHICTb. OfHaK eeKTUBHICTb (hEPMEHTaTUBHOIO NepeTBOPEHHS
¢poriieBoi Knucrotn B ii akTnBHI hopmu B Sil0[eN AyXe HU3bKa. Llevi BitTaMiH Bigirpae cyTTeBY posib y ByriieLeBoMy
mMeTabosniami, CUHTE3I HyKJ1IeiHOBMUX KMCOT | MmeTuntoBaHHi JHK. Big3Haq4eHui 3Ha4Hnvi MO3UTUBHWV BrNB 5-Me-
muntetparigpogonaty (MTHF) Ha yykposwii giabeT 2-ro tuny ¥ giabetonarii, MeTabosniyHuii CUHLPOM, XBOPOOY
Anbyrevimepa vi goBroctpokosi Hacnigkm SARS-CoV-2. MTHF eheKTnBHO 3HUXYE PIBEHb rOMOUMCTEIHY, L0
CrpUSiE BIGHOBIIEHHIO (DYHKLii @HOOTENI0 Ta 3HKEHHIO PU3NKY CEPLEBO-CYANHHUX 3axBoproBaHb. OTXe, BUKOpU-
CTaHHS UMX CriofyK sIK OKPeMo, TakK i y KOMOIHaLii 3 IHLUMMM JTiMiBO3HVXKYHOYMMU ripenaparamu € rnepcrekTMBHOK
cTparerieto 415 JliKyBaHHs 6aratboX TSXXKUX 3aXBOPHOBaHb.

Knro4oBi cnoBa: ekcrpakti 6epraMoTy; nosigpeHom; ghoniesa KMCnoTa; rinepsinigemis; giabet; atepockiepos

IlutpycoBi 6araTi Ha MoJipeHOoNN, i IX BUKOPUCTAaHHSI
BXX€ JIaBHO TTOB’SI3aHE 3 TMOJIIIIIEHHSIM 310pOB’ST JTIOAUHU
MIpu TinepiainiaeMii, MOpYIIeHHSIX iIMyHHOI peakiiii, ile-
MiuHiil XBOpoOi ceplisl, cepiieBiit HemocTaTHOCTI [1]. bep-
ramot (Citrus bergamia Risso et Poiteau), 1110 HaJeXuThb
oo cimeiictBa Rutaceae, — pocinuHa, eHmemiyHa I Ka-
Jabpilicekoro y3oepexoks loHiuHoro Mopsi B IliBaeHHii
Itanii, me rpyHT i MiKpoKJliMaT HaJalOTh IJIogaM Oepramo-

Ty MOTr0 OCOOJIMBI OPraHOJIENTUYHI XapaKTepUCTUKU [2].
3arajoM TOYHMIA CKJIaJ POCIMH € 3MiHHUM i 3aJICXKUTh BiJT
OaraTboX (hakTOpiB, 110 BKJIIOYAIOTh CE30HHICThb, PiBE€Hb
IO3piBaHHS IIPOAYKTY I 4YaCTMHY POCIMHU, IO BUKO-
puctoByeThcs. Ha choromHi 3araJibHOBiIOMi METOAM iAeH-
TU(iKallil JIETKMX KOMIIOHEHTIB eKCTPaKTy 0a3yloThCsl Ha
BUKOPHCTaHHI Tra30BOI XpoMaTo-Mac-criekrpoMerpii [3].
bepraMot Biapi3HSETHCS Bi iHIIUX LIUTPYCOBUX YHiKallb-
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HUM 1npodineM (p1aBoOHOINIB i MTIKO3MIiB, HASIBHUX Y IOTO
COKY (HEOepioLMTPUH, HEOTeCTIEPUANH, HAPUHTIH, PYyTUH,
HeoJeCMiH, poiioIiH, MOHIMPUH ToIo) [4]. JocmiakeH-
HS TTOKa3aju, 1o ¢GpaaBoHOITHA (pakKilis OepraMoTy 3maT-
Ha 3HWXXYBATW PiBEHb JIIIiJAiB Y CUPOBATII KPOBi, MOJIII-
LIIyI0YY Mepedir aTepocKIepo3y 3a paxyHOK MOMY/TIOBaHHS
(epMeHTaTUBHOI aKTUBHOCTI, aHTUOKCUJIAHTHUX, TTPOTH-
3aMajJbHUX MeXaHi3MiB, iHriOyBaHHS aKTHMBAlLlil Ta MPOJIi-
deparii MOHOIIUTIB [5—8].

Kpim TOro, 6epraMoT IIMPOKO BUKOPHUCTOBYETHCS B
KOCMETHUYHIl i KOHIUTEPChKili TPOMUCIOBOCTI 3aBASIKA BU-
COKil1 KOHLIEHTpallil crieliMdigHUX PITOXiMIUHMX PEUOBHH.

MNMoAipeHOoAU TA iHLWi PiTOXiIMIYHI
CMOAYKU 6epramory

TMonideHonu — 11e GiosOTiYHO aKTUBHI XiMiYHI CITOTY-
KW, CUHTE30BaHi pOCIUHAMU, SIKi B OCHOBHOMY MiCTSAThb-
ca y dpykTax i oBovax, e BOHM BiIMNOBIiZalOTh 3a KOJIp,
cMmak i Oararo dapmakosorivnnx edekrtiB. CiMmeiicTBO
nouideHoiB BKiIwovae rmoHaa 8000 cronyk, kiacudikoBa-
HUX BiITIOBITHO J0 iX XiMiYHOI CTPYKTYpU Ha (PIaBOHOIIN
(bnaBoHu, GaaBoHOIM, i30(IaBOHU, HeOo(IaBOHOIIH,
XaJIKOHM, aHTOLIAHIINHY ¥ MPOAHTOLIaHIAMHN) i HedJ1a-
BOHOIIU (cTHIBOCHOINM, (DeHOJIbHI KUCTOTH I aminu) [9].
IlonipeHOMM MICTSITHCSI B OCHOBHOMY Y (PpyKTax, oBOYax,
OJIMBKOBIi1 0oJ1ii, Topixax, HaciHHi, KOpiHHIi, JIUCTi Pi3HUX
POCIIMH, TpaBax, LiJbHil MIIEeHUIli, Y4€PBOHOMY BHHI, KaBi
Ta yai. BoHM yTBOPIOIOTBCST B pe3yiIbTaTi BTOPUHHOTO Me-
Tabofizmy pociauH [10]. g karteropis crionyk Bimirpae
BaXXKJIMBY METa0OIIYHY POJIb B OpTraHi3Mi JIOOAWHU, i iHTe-
pec a0 nofiheHoNiB eKCIMOHEeHLialbHO 3piC 3a OCTaHHi
IBa OecaTUiTTa. [1pruuuH Takoi 3pocTaroyoi yBaru 6araro:
Mo-Tiepllie, BOHU JIETKOTOCTYITHI i1 Ge3IMevHi 11T 310pOB s,
YIIOBUIBHIOIOTh TICYBaHHSI 1Xi I BUKOPUCTOBYIOTHCS IS
3aMiHM 3BUYAHUX CUHTETUIHUX XapYOBUX KOHCEPBaHTIB,
a TaKOX MaloTh KOPUCHI BJIACTUBOCTI 11010 OaraThoX ac-
MEKTiB 310poB’s JoAMHU. CTOCOBHO OCTAaHHBOI'O IMYHKTY
noJtiheHOMU IEMOHCTPYIOTh IMPOKUIA CIIEKTP 0i0NOTiYHOT
AaKTHMBHOCTI, a TAaKOX 3[aTHI MiITU CUHEepPreTuyHo. BoHu
XapaKTepU3YIOThCsI aHTUOKCHIAHTHOIO, TPOTU3aTaTbHOIO,
iMYHOMO/IYJIIOIOYOIO, TIPOTUMYXJIMHHOIO i 3aXMCHOIO Ji€0
1I0JI0 ceplieBO-cyanHHOI cuctemu [11]. Ha choromHi pe-
KOMEHJIOBaHa J1000Ba HOpMa CITOXXWBaHHSI TOJiheHOTiB
3HaxoAuThes B mianasodi Bim 0,1 mo 1,0 r [12]. Tpusaie
CIIOXXMBAHHSI XapyoBUX MOJIi(eHOIB 3a0e3Ieuye 3axucT
BiJl pO3BUTKY 0araThoX 3aXBoproBaHb [13].

YV GepramoTi BUSIBJIEHO pi3HOMAaHITHI (iTOXiMiuHi pe-
YOBMHHU, BKJIOYHO 3 OpYyTiEpUAMHOM i MEJTITUIAMHOM, a
TaKOX iHIII (bJJABOHOIAM, cepel SIKMX HEeOepiOLUTPHUH,
HApUHTIH 1 HeorecrnepuauH, ¢aaBoHOBI O-TIIOKO3UIN
it C-T1oKo3uIM, sIKi CTAHOBJISITH iHTEpec 4epe3 iX KO-
PUCTD IS CepLEeBO-CyAMHHOI cucTemu [1]. Xoda Bimomo,
110 OiNBIIICTh IIUTPYCOBUX MICTATH (hjIaBOHOIAM, Oepra-
MOT YHiKaJbHUI TUM, IO MiCTUTh OCOOJMBO IIMPOKUIA
iX criekTp i BMCOKY KOHUeHTpalio [14]. C-rmoko3unHi
¢1aBOHOIIM, BUSBJICHI B OepramMoTi, BKJIIOYAIOTh aIlireHiH
6,8-m1-C-rmoko3u, giometuH 6,8-11-C-III0K0O3MI, JII0o-
LIeHiH-2, BilleHiH-2, cTeJlapuH-2, JoleHiH-2-4’-O-MeTu-
JIOBUI edip, CKomapuH i opieHTUH-4’-O-MeTWI0BUii edip.
®dnaBoHoBi O-TIiKO3UIM, BUSABICHI B 6epraMoTi, BKITIO-

4aloTh OpYyTiepUANH, MEJITUANH, poiidosin-4’-O-rioKo-
3u1, Xpusoepios-7’-0O-Heorecnepuao3ua-4-O-TrioKo3u,
miocMiH, poiidodiiH, Xxpuzoepioi-7-O-Heorecnepuao3ui,
PYTUH, HAPUPYTUH i HEOIOCMiH.

[MonepenHi gocmimKkeHHs MoKa3aiu, 110 egipHa OJIis
Mictuth ToHan 100 JIeTKuX CrosykK, sIKi BKJIIOYAlOTh MO-
HoTteprieH (25—53%), ninanoon (2—20 %), niHajinamerat
(15—40 %), a Takox JiMOoHeH. /10 HETeTKHMX CIOJIYK HaJle-
KaTh BiCK, IMTIrMEHTH, KyMapyHU i TicopajieH!. 3 OISy Ha
BUCOKUI BMICT JIETKMX CIIOJIYK He IMBHO, 1110 IIKipKa Oep-
ramMoTy IIMPOKO BUKOPUCTOBYETHCS B TTapdyMepHO-KOCMe-
TUYHIN TpoMUCIOBOCTi [1]. 30kpema, 3 IKipKu OepramoTy
Oys10 BumiJIeHO (hpakilifo, 30aradyeHy 3-TiIpoKCH-3-MeTHI-
ryrapuii-gaaBaHoHaMu (OpyTiepuauH, METITUAVH i Heo-
ePIOLUTPUH), SAKi TiIOTh SIK CTATUHU IILISIXOM iHTiOyBaHHS
HMGCR (hydroxy-3-methylglutaryl-CoA reductase — ria-
pokcu-3-metunrayrapui-KoA-penykrasa) Ta ACAT (Acyl-
CoA cholesterin acyltransferase — aumi-KoA-xonecre-
puHanmATpaHcdepasza), 3MEHIIYIOYM YTBOPEHHST edipiB
XOJIECTEPUHY I JTinompoTeiHiB ApoB.

[Ticns mpuitomy BcepenuHy (hJIaBOHOIAW TiIIAIOTHCS
BCMOKTYBaHHIO B TOHKIiil i TOBCTiii KUILIKaX Ta iHTEHCUB-
HOMY MeTaboizmy. [lpuryckaioTh, 0 3HaYHA YacTUHA
(¢1aBOHOIIB AOCSATA€ TOBCTOI KMIIIKH, € BOHU MiAIal0Th-
¢S BIUTMBY MiKpo0OioTu. 3oKpeMa, MiKpobioM KaTaborizye
HeabcopOoBaHi hJIaBOHOINM IIUISIXOM TiIpostizy i pepMeH-
Tallii Ha MEHIII MOJIEKYJIH, SIKi MOXYTb CTaTU 0iOAOCTYII-
HuMH. DIaBOHOINM CIOYaTKy MpoxoasaTh I a3y metabo-
JIIYHUX peaklliid, i oTpruMaHi MeTaboJIiTh TPaHCHOPTYIOThCS
IO TICYiHKM, Ie BOHU IIPOXOISITh momanbiy I ¢pasy metado-
Ji3Mmy. 3a Helo iiae cepiss MeTabomiuHux peakiiii dasm 11,
sIKi TIEPETBOPIOIOTH CIOJYKM B OUIBII TOJSIPHI CTPYKTY-
pu — rmoKypoHiau. Lli Mojekyin MOXyTb BUBOIUTHCS
i3 XOBYIO, Yepe3 HUPKU i3 ceuero ado TpaHCHOPTYBATUCS
Hazaa y npocBiT Kumeuynuka [15]. HegaBHi mocmimKkeHHS
MoKa3aJiv, 110 B €HAOTEeMiaIbHUX KIITUHAX ITiCJIs TpUiio-
MY COKY OepramoTy 0y1o imeHTugikoBaHO 12 MeTaOOJIiTiB:
5 MeTaboTiTiB OyJI KOH IoraTaMy ecIliepeTUHY, 4 — KOH 10~
raTaMM HapuHTeHiHy i1 3 — nmoxinHumu epioaukriony. LLi-
KaBO BiZ[3HAYUTH, 110 11i META0OJIITH PiI3HOIO MipOIO 3MEH-
LIYIOTh JIIMOTOKCUYHE MOIIKO/KEHHSI IIISIXOM 3HUKEHHS
eKcIpecii TeHiB 3amaJbHUX HUTOKIHIB (iHTepneiikin (IL)
1B, dakrop Hekposy myxnauHu anbda (TNF-a) i IL-8),
MIPUIOMY KONEH MOCIIIKEHUI MEeTaOONiT He BHKIMKAB
LIMTOTOKCUYHUX eeKTiB [16].

AncAainiaemis i npenaparn 6epramorty

Jucainigemisi € BaXXJaIuBUM (PaKTOPOM PU3UKY PO3BUT-
Ky aTepocKJyiepo3sy i iieMiuHoi xBopoou cepus. [1po auc-
JIiMigeMito CBigYaTh MiABMIIEHI KOHIIEHTpauii (rinepJrimi-
IIeMisI) XOJIECTepHMHY JIITONPOTEIHIB HM3bKOI IIUIBHOCTI
(LDL-C), 3araipHOro XojieCTepyuHY KpOBi i TpULJIiLIEpU-
niB. I'imepimniaeMist 4acTo CyIpoBOIKYETHCS PE3UCTEHTHI-
CTIO JI0 iHCYJIiHY, BKJIIOYHO 3 TIOPYIIIEHHSIM TOJIEPAHTHOCTI
0 TIoko3u (mepeaniabeT), i HU3bKMMU PiBHSIMM XOJiec-
TepUHY JIToNpoTeiHiB Bucokoi minsHocTi (HDL-C) [17].
Tpu HalimommpeHin ¢papMakoJOoridyHi MiAXOAW A0 3HU-
XKEHHSI TilepxoJieCTepuHeMii BKJIIOYAIOTh 3aCTOCYBaHHS
CEKBECTPaHTIB XOBYHUX KUCJIOT, CTAaTUHIB Ta iHTi0ITOPIB
BCMOKTYBaHHS XOJIECTEPUHY.
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3 orjsmy Ha JOBeIeHi mepeBaru IUIsl 310POB’ ST 3HUXKEH-
Hs1 LDL-C, Tpuriiuepuiis i 3araJJbHOTO X0JEeCTEPUHY He-
OOXiTHUIA TIOLIYK AOJATKOBUX MIETUYHUX i (PITOXIMIYHUX
MiIXO/iB SIK aJIbTePHATUBHUX METO/IiB 3HMKEHHS iHIEKCiB
rinepaininemii. ®pykTy 6epramMoTy, SKi OyJI1 JOCTiIKEeHi B
JMOKJIIHIYHUX i KJIIIHIYHUX TOCTIIKEHHSIX 111010 MOJiMIIeH-
HSI IUCJIIITiaeMil, € TepcieKTUBHUM 00’ ekToM. Tak, mpoe-
MOHCTPOBAHO 3[aTHICTh EKCTPAKTY OEpraMoTy 3HUKYBATU
piBeHb XoJiecTeprHy 10 31 % Tipu ay>ke BUCOKOMY Mpodisi
oesrexku [1].

Oco0MBO 1LIIHHOIO CIIOJYKOIO OepraMoTy € HapUHTiH:
MOMIOHO 0 HEOCPUTPOLIMTPUHY, MEJITUANHY W pYTUHI-
Ty BiH npurHiuye okucHeHHs LDL-C, aktuBye AMPK
(adenosine monophosphate-activated protein kinase —
afeHO3MHMOHO(pochaT-aKTUBOBaHa KiHa3a) i maHKpea-
TUYHY Tigposasy edipiB xonectepuHy. TakoxX MOXIIUBO,
110 6epraMoT 30i/IbIIYE eKCKPELlilo XOJIeCTEPUHY, & TAKOX
3MEHIIIYE KUIIKOBE BCMOKTYBaHHS I 30iJblilye 000OpOT i
BUBEJCHHS XKOBUHUX KUCJIOT [18].

KniHiyHi mochiaxeHHs TinoJinigeMiyHuX BJIacTUBOC-
Teli OepramMoTy II0Ka3yloTb, III0 OTpPMMaHi 3 OepramMoTy
nonidbeHonun (500—1500 Mr/aeHb) 3naTHi 3HUXYBaTH Pi-
BeHb LDL-C, tpurniuepunis, non-HDL-C, manonoBoro
Jiajabaerimy, iHCyJIiHy B TuUla3Mi HaTIlle, JISTITUHY, CITiBBiI-
HOILIEHHS JienTUHY/aaunoHekTuHy, hs-CRP (Bucokouyt-
mmBuii C-peaktuBHuii 6in0K) i TNF-0o 3anexHo Bin no3u,
sIKa BUBHAYAETHCS CTYTIEHEM OUMIIEHHS €KCTPaKTy. 3aCTO-
CyBaHHSI OepraMoTy B YMCJIEHHUX KJIiHIYHUX BUTTPOOYBaH-
HSIX TTOKa3aJio, 1110 BiH J00pe MepeHOCUThLCS 32 TPUBATIOCTI
nmociimkeHb Bin 30 nHiB mo 12 TvkHIB [1, 2].

Y cucteMaTUYHOMY OTJISII OLIHIOBAJIW BIUIMB €KCT-
paxkTiB OepraMoTy Ha MmapaMeTpH JilidiB y JioguHu. Y 0a-
raTbox 0a3ax JaHuX OyB ITPOBENECHUI MOIIYK iHTEPBEHILil-
HUX Ta 00cepBallifHUX OOCiIKeHb BIUIMBY OepramMoTy Ha
minigHui npodine y moneit. Lleit orman y3araabHuB 442
NOCHIKEHHS, SIKi TOoKa3ajiu, 10 Cik OepraMmoty i Horo
(bJ1aBOHOIAM 30aTHI 3HMKYBATU PiBEHb JIMiMiB y CUPOBATLIi
KpOBi 1 MOMIMIIyBaTU CTaH CYAWH IPU aTepPOCKIEpo3i 3a
PaxXyHOK MomyJislii (pepMeHTaTUBHOI aKTMBHOCTI, aHTH-
OKCHJAHTHOI 11ii, TpOoTU3anaJbHUX MEXaHi3MiB, iHTi0OyBaH-
Hsl akTUBallii i mposidepanii moHouwmtis [19, 20].

[Hesiki 3 (p1aBOHOIAIB, TaKi SIK HAPUHTIH i IOTO arjlikOH
HapUHTEHiH, TOKa3aJu aHTUATePOTEHHY [Iil0 i 3HAYHI TiIo-
JinigeMiyHi e(eKTH Ha TBApUHHUX Moaessx [18, 21].

IIpoBeneHO TaKoOX KillbKa AOCHIIKEHb Ha JIOMSX, SIKi
OLIiHIOBaJM BIUIMB Oepramory (sSK OKpeMOoro mpernapary,
Tak i B CKJIaJli KOMIUIEKCHOTO HYTPULIEBTUYHOTO MPOAYK-
Ty) Ha JininHuii npodine (3aranbHuit xonectepuH, LDL-C,
tpuriiuepuau Ta HDL-C) y mopociux 3 mauciimigeMiero
[20]. CuctemaTnyHmMii OmIsiA BKJIIOYAB 12 OOCHIIKEHB, 3
SIKMX 9 TMOKa3aiyd 3HaYHEe 3HMXKEHHSI 3aTaJIbHOTO XOJIecTe-
puny, TpuriiuepuniB i LDL-C; ogHe moka3asio Jimiie 3Ha-
yHe 3HWKeHHs1 LDL-C; nBa He BUSBWIM 3HAUHUX 3MiH Y
CKJIaMi TimiaiB. Y 8 mociimkKeHHSIX TOBIZOMISIIIOCS IIPO i~
BunieHHs piBHsI HDL-C micast JikyBaHHSI 6epraMmoToMm y
Oyab-sKili (hopMi, TOMI SIK TP AOCIIiIKEHHST ONIMCYBaIn He-
3Ha4yHe, ajie BiporinHe 3HMXeHHs1 KoHueHTpauii HDL-C.

Ha mingcraBi myux gaHux MOXXKHa 3pO0OMTH BUCHOBOK ITPO
0303aJIeXKHUI eheKT OepraMmory, aje IIi pe3yJbTaTh Ma-
0Th OYTU MiITBEPIKEHi IUPIIUMU JOCTiIKeHHsIMU. Of-

HaK BaXJIMBO 3a3HAYUTH, 1110 AOCJIIKEHHS Maju JOCUTh
Pi3HOPIAHUI OU3aiiH, OCKiJIbKU OepramMoT OyB HassBHUU y
pi3HuX popMax: oUHuIleHi piTocTepon OepraMoTy; CyXuil
eKCTPAKT LiJIbHOTO COKY OepraMoTy; sIK YaCTUHA KOMILJIEK -
Cy HYTPUIIEBTHKIB, 10 BKJIIOYAE iHIII PEYOBUHMU, TaKi SIK
(diTocteponn, ekcTpakT apTuioky ado Bitamin C [20].

Otxe, OyJIO Y4iTKO 3’sICOBaHO, 1110 OepraMoT CIIPaBJIsIE
CYTTEBMI BIUIMB Ha JIiMiIHUI TPOdiab y JIt0/Iei, TpoTe He-
00XiIHI Tmomanbli AOCTIIXEHHS 33151 YTOYHEHHS OMNTH-
MaJIbHUX /103 i BCTAHOBJIEHHS JI€TaTbHUX MEXaHi3MiB, Bi/l-
MOBiTaJIbHUX 3a LIei e(PEeKT.

CTaTMHU € OCHOBHUM TeparneBTUYHUM 3acOo00M st
JIIKyBaHHS AWCHIIMimeMii 3aBASKM iX Iii IIOA0 3HMKEHHS
PiBHSI XOJIECTEPUHY I BIUIMBY Ha CEPLEBO-CYIMHHY CH-
creMy. [lpoTe B AesKMX XBOPHUX CIIOCTEPIra€ThbCs Here-
PEHOCHUMICTh CTaTHUHIB, 0COOJIMBO Y BUCOKMX a03ax [22].
HeanexBatHa rimonimigzeMiuyHa Tepamrisi i HeAOTPUMAaHHS
peXuMy JIiKyBaHHSI CTaTUHAMM € OCHOBHUMMU MpPUYMHA-
MM HEIOCATHEHHS ILJIbOBUX MOKa3HUKIiB piBHsS LDL-C
[23]. HyrpuieBTUKM MOXYTh OOIIOMOITH IOCITTH Tepa-
MEeBTUYHUX LiJeH i 3HU3UTU 3aJIUILIKOBUI PU3UK Ceplie-
Bo-cynuHHUX 3axBopioBaHb (CC3). MixHaponHa rpyna
excrieptiB 3 ngininiB (Lipid Expert Panel) BctaHoBuA, 1110
HYTPUILIEBTUKU MOXYTb CIIPUSATHU 3HUKeHHI0 piBHSI LDL-C
Ha 10—20 %, xoua nesKi 3 HUX abo KoMOiHallii pi3HUX HY-
TPULEBTUKIB MOXYTb JOCSTTH i Giiblioro edexry [24]. Ak
yXKe 3a3Hauajocs, 3 12 mOCIimKeHb, SIKi BUBUAIM BILIUB
OGepraMoTy Ha JininHuii npodias y moaeit, 9 mnokazaiu
3HAYHE MOJIMUIEHHS] MOKA3HUKIB JIiMifiB. 3HUXEHHS 3a-
TaJIbHOTO XOJIeCTepUHY KonmBasocs Bim 12,3 mo 31,3 %,
LDL-C — Bin 7,63 mo 40,8 % i Tpurmiuepunis — Bix 11,5
10 39,5 %. i edbextu momiOHi 10 THX, 110 CIIOCTEPIraloTh-
csl minm yac nmpuitomy yepBoHOro ApixmkoBoro pucy (RYR)
(3HmkenHst LDL-C Ha 15-25 %), ditoctepoiis (8—12 %)
abo Gepbepuny (15—20 %) [24]. 3arajom Gijiblll BUCOKI
MOKa3HUKU 3HMKEHHS 3arajibHoro xojectepuny, LDL-C i
TPUTTILIEPUAIB CIIOCTEPITaINCs IIPU OUTBII BUCOKHUX J03aX
o6epramoty. He3Baxkaroun Ha JIiHIiTHUI 3B’130K MiX 103010
OepramMoTy i1 MOJIMIIEHHSIM JIMiIHOTO TMpodialo B IUX
IOCIIIKEHHSIX, iCHYIOTh 3HaYHi Bapialiil o010 3HIKEHHS
JinigHoro npodimo. Tak, MOBiIOMIISUIM MPO 3HMKEHHS
piBass LDL-C Ha 7,63 % npu nipuitomi 103u 6epramMoTy
500 mr/meHs [25], Toni sIK Taka cama 103a IpuBeJia 10 3HU-
keHHs Ha 24,1 % B iHmoMy mocmimkenHi [26]. 3 iHIoro
OOKY, Y MOCHiXKEHHI, Y SKOMY BUKOPHUCTOBYBajlach HU3b-
Ka 103a (GJ1aBoHOIAIB 6epramoty — 150 Mr/neHb, BUSBUIA
sHmkeHHd piBHsI LDL-C Ha 18,2 % [27]. BaximBo Bin3Ha-
YUTU, 110 XapaKTePUCTUKM MAli€HTIB i CIOCIO BBEACHHS
OepraMoTy BiIPi3HSUIMCH Y IINX JOCTIMKEHHSIX, 10 MOTJIO
MaTu CYTTEBUU BIUIMB Ha OTpuUMaHi pe3yabraTu. leski
IOCIITHUKY BUBYAIU Oil0 €KCTPaKTy LIJIbHOIro OepraMo-
Ty (Y KOMIUIEKCi HyTPUIIEBTUKIB) [25], iHIIII BUKOPUCTO-
BYBaJIM TOJi(eHONbHY (PpaKliilo, OTpUMaHy 3 6epraMoty
(BPF — bergamot-derived polyphenolic fraction), a Takox
oumiieHi (uaBoHoinu Oepramotry [27]. OTxe, BaXJIMBO
YiTKO BCTAHOBUTHM, SIKUI CHOCIO (3 TOYKM 30Dy TiIOJiITi-
neMiyHoro eekTy) BUKOPUCTaHHSI 100aBOK OEpraMory €
HaMOLIbII e(PEKTUBHUM MJIs JIIOAe — BUIIICHHS MEBHUX
(¢1aBOHOINIB, MOBHA €KCTPaKIIis ITOTi(PEHOIIIB UM HiTbHUM
cik 6epramoty. MaitOyTHi 1OCTiIKEHHST TAKOX MalOTh OyTH
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30cepelXKeHi Ha BU3HAUYeHHi TOYHOI 103H, sIKa Oys1a 0 Mak-
CUMAaJIbHO KOPHCHOIO JIJIT MeTaboIi3MYy JIITiaiB 0e3 mooiu-
HUX e(PEeKTiB, a TAKOX Ha TOMY, Y MOXYTb €(DEKTU TOCSTTU
IUIaTO IIPU TeBHi 103i [20].

HocnimkeHHsT TIoOKa3ajau, IO BiANOBIZAJIBHUMM 3a
rinoJjiminemMiyHuii edekt, iMOBipHO, € ToJipeHOIH, 30-
Kpema (p1iaBoHOINM, TaKi K MEJITUAWH i OpyTiepuanHiH,
y KoMOiHallii 3 iHImMMU (GJIaBOHOITHUMU IIiKO3UIAMU,
MIPUCYTHIMHU B IIpemapaTax 6epramoty [28]. OogHuM 3 oc-
HOBHMX CIOCTEpPEXKEHb, OTPUMAHUX B pe3yJbTaTi 11X JI0-
CIIiIKEHb, € T€, 110 BUKOPUCTAHHS 0epraMoTy 3 HU3bKUMU
JI03aMU CTaTMHIB MPUBEJIO 10 TAKOTO TMOIMIIEHHS JTiMii-
HOro Mpodilio, SIKOro MoxHa OyJIO JOCSATTU IMpU OiNbI
BUCOKMX J103aX CTaTUHIB, 110 CBiIYUTbH MPO CUHEPTIYHUIL
edeKT MixX cTaTMHaMHM i 6epramoToMm. Tak, OyJio mokasa-
Ho, mo momaBaHHs BPF mo posyBacrarumny B mo3i 10 mr
MOKa3aJIo TaKe X 3HUXKEHHS TMapaMeTpiB JiMiIiB, K i Ji-
KyBaHHS po3yBacTaTUHOM Y 103i 20 Mr [4]. B iH1iit po6oTi
crioctepiranu eksiBasieHTHe 3HMKeHHs1 LDL-C nipu nona-
BaHHi OepraMoTy 10 CMUMBAcTaTUMHY B 103i 20 MT MOPiBHSIHO
3 TUMHU, XTO oTpumyBaB 40 mr cratuny [29]. [lauientu 3
rpyIny BUCOKOTO a0 IyKe BUCOKOTO PU3UKY 3 YACTKOBOIO
HEIMepeHOCUMICTIO CTaTUHIB (SKi MOXYTb II€PEHOCUTU
JTO3y CTAaTUHY, MEHIITy 3a HEOOXiIHY, 3 OTJISIAY Ha ixHilt cep-
1IeBO-CYIMHHUII PU3UK) MOXYTb OTPUMATU KOPHUCTb Bif
IIOTO TepaIleBTUYHOTO BapiaHTa [24].

®naBaHOHM OepraMoTy, BKJIIOYHO 3 OpYTiepUIUHOM,
memituauHom i HMG-HeoepiouuTpuHOM, iHTIOYIOTH
HMGCR, sx i ctatunu [28]. bynu 3anpornoHoBaHi Mme-
XaHi3MHU, SIKi MOXYTb Y3TOMXKYBAaTUCS 3 PETYJISILI€I0 JiMmin-
HOTO ToMeocTasy ¢hiaBoHoinamMu. BoHM BKIIOUanum akTu-
Ballito cupTyiHy-1, sikuii, y cBoto uepry, aktusye AMPKa
LIIJISIXOM TIOCUJIGHHSI OKMCHEHHST XUPHUX KUCJOT i 3HU-
JKeHHSI CUHTE3y JIMOIPOTEiHiB My>Ke HU3bKOI IIUIbHOCTI
(VLDL) uepe3 iHriOyBaHHSI T€raToOMTApHOTO SIIEPHOTO
dakTopa 4 (HNF4), peryasuii SREBP-1 (sterol regulatory
element-binding protein 1), mpurHiYeHHsS TAHKPEATUIHOI
rinposiasu edipy xosnecrepuny Ta ACAT, 1110 TpUBOAUTH 10
migBuIeHHsT ekcKpelii xonectepuny [30]. Lle HaiOinbIx
iMOBipHi MexaHi3MUu, OIHaK TPUMYCKaIOTh iCHYBaHHs W
IHILIMX MEXaHi3MiB, SIKi BiIOBiZalOTh 3a TiMoiIigeMiyHUi
edekr Oepramory. BoHUM BKIIOYAIOTH ITOCWJICHHS TpaH-
CKpPUIii TeHIB i MPUCKOPEHHSI MEMOPAHHOI TPaHCIOKAILil
peuentopa LDL, mo Moxe OyTu orocepeakoBaHO raM-
Ma-pelenTopaMu, akKTUBOBAaHWMU IpoJjidepaTopoM Tie-
pokcucoMm (PPAR-y). V nocnimkxeHHsix BuBYaBcsl edekT
OepraMoTy SIK OKpeMO, TaK i IOPiBHSIHO 3 i10ro KOMOiHalli-
SIMU 3 IHIIMMU HYTPULIEBTUKAMU, i BAPAXOBYBaBCsl CUHEP-
riyHui edexT Jinigo3HXKYIUMX HYTpULIeBTUKIB. [Toka-
3aHO, 1110 BAKOPUCTAHHS HU3bKUX 103 OepraMoTy pa3om 3
IHIIMMM Oi0JIOTIYHO aKTUBHUMU KOMIIOHEHTAMU JEMOH-
CTPYBaJIO TaKUil XKe ePeKT, sIK i BAKOPUCTAHHST BUIIIUX J103
OepramoTy okpemo. IlomiOHuii cuHepriyHuil epeKkT CIo-
crepiraBcsl 3i cTaTUHaMM, HATlleBHO, Yepe3 BIUIMB Ha Pi3Hi
MeTabostiuHi msixu Jinigis [20].

Heo06xigHo BigMiTUTH, 1110 KOPUTYBAHHS 3MiH JIITIAHIX
napaMeTpiB ITiC/Is JIiIKyBaHHST 6epraMOTOM 3 ypaxyBaHHSIM
MacH Tijia, 3MiHU Ti€THU Ta iHIIMX YUHHUKIB Ma€ BUPIllIaIb-
He 3HAYeHHS JUTsI TIPaBUJIBHOT iHTEepIpeTallii pe3yabTariB i
(opMyJIIOBaHHS HaAiiHMX BUCHOBKIB.

3arajoM 3 LMX AOCTIIKEHb MOXHa MiTH BUCHOBKY
PO 0303aJIEXKHICTh Aii OepraMoTy ¥ MOTEHIIMHUNA CH-
HepreTUYHUi ehekT Mpu 3aCTOCYBaHHi 3i ctTaTuHamu. Cu-
HEepreTUYHUi eHeKT MOXKHA MOSICHUTHU TUM, 110 MEXaHi3M
O6epramory nie Ha pi3zHux piBHsX: iHTi0ye HMGCR, rinpo-
Ja3y edipy xoyiecTepuHy MiaLLIyHKOBOI 3a103u it ACAT,
IO MPU3BOAUTH 10 3HWXKEHHSI CMHTE3y XOJIECTEPUHY I
MiABUIIEHHS #oro ekckpelii. baraToobiusioui pe3ynb-
TaTU CBiAYaTh MPO aJbTEPHATUBHUI TepaneBTUUHUI Ba-
piaHT JIiKyBaHHSI OUCIiMinemil 3 1ogaBaHHSIM OepramMory,
0COOJIMBO B MALIEHTIB 3 TOMiIPHOIO TilepX0JIeCTePUHEMI-
€10, HU3bKUM CEPIIEBO-CYIMHHUM PU3UKOM aboO Hemepe-
HOCUMICTIO TpaAulLiifHOro (apMaKoJIOTiYHOIO JiKyBaH-
Hs. [IpoTte € muTaHH, SIKi 1Ie TOBUMHHI OyTH 3’SICOBaHi,
Teplll Hixk MOXXHa Oyjie HaJlaTy TBEp/li peKOMeHaallii o010
1IbOTO HYTpUlIeBTHMKA. BoHU BKIIO4aloTh opmy, y sIKiii
HatieekTuBHile ciig HagaBatu Oepramot (BPE, mesHi
(naBoHOIOM 200 BIIXKMM LILHOTO OEpramoTy), a TaKoX
oInTUMaIbHy 103y [20].

[imoninigeMiuni edpekTn 6epramMoTy OyJIu MPOJEeMOH-
ctpoBaHi noHan 10 pokiB Tomy. JlieTuyHi moJjicdeHonu,
30KpeMa (pIaBOHOIAM, BUSBISIIOThH HU3KY BaxKJIUBUX Oi-
ojiorivHux (yHKIIK, 1110 BKJIIOUYAIOTh 3aXMCT Bim aTe-
POCKJIEpO3Y, OKUCHIOBAJIBHOTO CTPECY i JereHepaTUuBHUX
3axXBOpIOBaHb. JlOCHiIXeHHsT MOKa3yloTh, IO OiIbILIiCTh
OionoriuHux GyHKIIi# p1aBOHOIAIB OB’ A3aHi 3 IXHIMU aH-
THOKCHIAaHTHUMU BiactuBocTsIMHU [5]. Lle crmocrepexeH-
Hs1 OOTPYHTOBYE ONTUMa/IbHE BUKOPUCTaHHS (pJIaBOHOIIIB
SIK aJIbTepHATUBHUX 3aCO0iB IS JTIKyBaHHS TillepJIiImiaeMii
i cepleBO-CyIMHHUX YCKJIaJaHeHb. [IyTapuibHi MOXiaHi
recnepuanHy i HapuHTiHY (OpyTiepMIMH i MEIITHUAWH)
MICTSITh  3-TiIpOKCH-3-MEeTWITIYTapWIbHUI (hparMeHT,
IO CTPYKTYPHO TIOHIOHUI J0 IPUPOIHOIO CyOCTpary
HMGCR, i BUSBISIIOTb CTAaTUHONOAIOHY aKTUBHICTH [18].
JloKJTiHIYHI ¥ KJTiHIYHI JOCTiIKeHHsT Halalu T0Ka3|u TOro,
IO pi3Hi hopMU IJI IEPOPaTbHOTO IPUIOMY OepraMoTy
MOXYTb 3HU3UTHU PiBHI 3arajabHOro xojectepuny i LDL-C
[1,26].

BinbricTs qociimkeHb MPOBOAMINCS HA MOJIEJISIX TBa-
PYH 3 MOAAJBIINM aHAJII30M PiBHS XOJECTEpPUHY B IJIa3Mi
i mevinni. HaitGinpim BaroMuM pe3yabTaToM MOTNEPeaHixX
JOCTiIKEHb € BCTAHOBJICHUI (DaKT 11010 3HUXKEHHS PiBHS
XOJIECTepUHY B I1a3Mi. MexaHi3Mu, 1110 JIeXKaTh B OCHOBI
edekTiB OepramoTy 11010 3HUXKEHHS PiBHS XOJIECTEPUHY B
KPOBI Ta JIiifAiB/XKUPiB, 111e HEe MOBHICTIO 3’sicoBaHi. [TpoTe
olepxKaHi JaHi CBiIYaTh PO Te, 110 Lell MeXaHi3M Bimpi3-
HSIETBHCS Bifl [ii CTATWHIB HA BiIMiHY Bi/l MOTIEpEAHIX TPUITY-
meHsb. Jlodbpe BimoMo, 1110 CTaTUHU 3HUKYIOTh KOHILIEHTpa-
1110 X0JIeCTEPUHY ISIXOM TpsiMoro iHrioyBaHHs HMGCR
[31]. BFE (BFE — Bergamot orange fruit extract) MicTUTh
OpyTiepUaINH i MEIITUIANH, SIKi € 3-TiIpOKCH-3-MeTHITITY-
TapuJjl MOXiTHUMHU TecCriepeTUHyY W HapUHTEHiHY BilMOBi/I-
Ho [18, 28]. 1106 kpalie 3po3yMiTH MOXJIMBI 1IijTi i Mexa-
Hi3M 3HMXKeHHsT XonectepuHy BFE, orliHtoBanu exkcripecito
HMGCR in vitro. BFE i HeorecnepuauH OKpeMO 3HAYHO
3HyBasin ekcripecito HMGCR y kinitunax HepG2 (ntinist
KJITAH TenaToMu JtoauHu). Takox Oyau MpoBedeHi eKc-
nepuMeHTH It nociimkenHs BrinBy BFE Ha Giomapke-
pu MeTaboJtizmy xosiectepuHy B kinitnHax HepG2 i Caco-2
(J1iHis KJTITUH KaplLIMHOMM TOBCTOI KMIIKHU JIIOAMHU), SIKi
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€ 3araJIbHOTIPUIMHATUMU MOJENSIMU IS BUBYCHHST MeTa-
00J1i3My XOJIECTEPUHY B TeUiHIli ¥ KuiedHuky. Kiaituau
HepG2 € BucokoaudepeHIiioBaHUMU i IEMOHCTPYIOTh
6araTo TeHOTMIIOBUX OCOOJIMBOCTENl HOPMaTbHUX KIITUH
neuvinku. Kiitunu Caco-2 aeMoHCTpyoTh Mopdosioriy-
Hy U (i3i0J0TiYHy IOMIOHICTh M0 3PiIMX €HTEPOLIUTIB Y
TOHKIiil KU ¥ IpUAaTHI /Ui BUBYEHHSI BCMOKTYBaHHS
xoJiectepuHy [32]. JocmiKyBaau eKCTpakT ILUIOAIB Oep-
raMoTy i 10ro OCHOBHiI KOMIIOHEHTU (HEOEpPiOLUTPUH,
HapUWHTiH, HEOTeCNepuAnH, MEJITUAWH i OpyTiepuavH)
IIIOJI0 iX 3MaTHOCTI PEryJII0OBaTH PiBEHDb XOJIECTEPUHY B KJTi-
tuHax HepG2 i Caco-2. BFE 3HmXyBaB piBHi 3araJbHOTO
i1 BinbHOrO Xosiecrepuny B kiituHax HepG2. BFE i iioro
KOMITIOHEHTU Oe3rnocepeHbO He iHTIOyBalu aKTUBHICTb
HMGCR. Onnak BFE i HeorecniepuauH 3HUXKYBaIU PiB-
Hi (excmopecito) HMGCR vy knitunax HepG2. V kiitu-
Hax, oopobienux BFE i HeorecnmepuamHoM, criocrepira-
Jocs nocuieHHs ¢ochopunoBaHiss AMPK. ¥V kiitunax
Caco-2 OpyTiepyanH IIPOAEMOHCTPYBaB 3HAYHE 3HIKCH-
HSI OTJIMHAHHS XOJIECTepUHY i 3HMXKYBaB piBeHb NPCI1L1
(Niemann-Pick C1 Like 1) — Bax/JMBOTO TpaHCIIOpTepa
XO0JIECTEpUHY. ¥ CYKYMHOCTI OJep:KaHi JaHi CBigyaThb Ipo
Te, 1110 aKTUBHICTh OEPraMoTy 1100 3HUKEHHSI PiBHS XO-
JIECTEpUHY BiIpi3HSIEThCS Bia Takoi B cratuHiB. [Ipumyc-
kaeTncs, o BFE i #ioro ocHOBHi KOMIOHEHTH 3HUXKYIOTh
piBEHb XOJIECTEPUHY IUIIXOM MPUTHIYEHHS HIOTO CUHTE3Y
i1 abcopOii [32].

HMGCR perymoeTbcsi METa0OTIYHUM CTAaHOM KJTi-
TUHHU, KA JOIOMAara€ KIITHHI ONTUMIi3yBaTU BUTpa-
U aneHo3uHTpudochary (ATP) mig yac meTabosiuHOTO
crpecy. Bapro 3aznauutn, mo AMPK e ximrouoBum eHep-
TeTUYHUM JaTYUKOM, SKUI Bilirpa€e LEHTpalbHY pOJb
y IATPUMII piBHSI KJIITUHHOI €HEprii i € MOTeHLIiitHOIO
TepareBTUYHOIO MIllIEHHIO TIPU METa0OoJIIYHUX 3aXBOPIO-
BaHHsX. AMPK — kiHaza, sika 3HaXOAUTbHCS BUILIE B pe-
TYJIITOPHOMY JIAHIIIOTY IIOAO KPUTHMYHMX METaOOJiYHUX
depmenriB, BkirouHo 3 HMGCR i ACC (Acetyl-CoA car-
boxylase — ameruii- KoA-kapOokcwmiasa), i aKTUBYETbCS
dochopuiitoBaHHSIM 3aJIMIIKY TPEOHIHY B CErMEHTi aK-
tuBalii o-cyoomuuuniii (Thr172 y AMPK uypis) [33, 34].
AMPK 610okye neperBopenHsi HMG-CoA y MeBagoHart
usixoM 3HKeHHs peryisuii HMGCR. Ha nuisixy 6ioc-
MHTE3y XUPHUX KuciaoT iHakTupaliss ACC AMP-kiHazow0
3HIKYE KOHILIEHTpalio MajaoHiI-CoA, 1110 Tpu3BOIUTH 10
CTUMYJISILIIT OKMCHEHHS XKUPHUX KUCJIOT i CYITPOBOJIKYETh-
cs IBUIICHHSM [-OKMCHEeHHS [32].

Knitunu HepG?2 inky6ysanu 3 BFE i fioro ocHoBHUMU
KOMITOHEHTaMU JIJIsI JOCiIXKeHHS X BILTMBY Ha (pochopu-
moBaHHs AMPK. ®ochopumoBanns (akrtuariis) AMPK
3pocrtaio B kiaiTuHax HepG2, inkyboBanux 3 BFE i Heo-
TecrepyuauHOM, TOPIBHSIHO KOHTPOJBbHMMH KIIITUHAMM.
Binomo, 1mo AMPK 6epe yuactb B ociiabieHHi rporpecy-
BaHHs agumnoreHesy 3a nmonomoroi BFE B me3eHximanb-
HUX CTOBOYPOBUX KJIITUHAX i3 XKMPOBOi TKAHWHM JTIOAUHU
[35]. Onepxkani pesyabratu cBimyath npo Te, mo BFE i
HeorecrepuanH MOXYTh IPUTHIYYBaTH HAaKOTTUMIEHHS XO-
JIECTepUHY, CTUMYJI0I0uM akTUBHICT AMPK y kiiTuHax
HepG2. [1oaioHuM YMHOM IOCITIIKEHHS i1 vivo IoKa3allo,
1110 JIiIKYBaHHSI HEOTeCTIEPUAMHOM 3HUXKYE KOHIIEHTpPALIil0
3arajJibHOro XOJECTEPUHY B IUIa3Mi LIJISIXOM MiABUILEHHS

aktuBHOCTi AMPK y mumreit ninii KK-Ay, siki xapakTepu-
3YIOThCS OXUPIHHSM, TilepJIilliaeMielo, BUCOKMM piBHEM
HbA Ic i anpoyMinypiero [36].

KonueHTpaliii xojecTepruHy B IIa3Mi KpOBIi 3aj1exXaTh
Bil iHTeTpOBaHOTO OaJaHCy XOJeCTePUHY, CHHTE30BaHOTO
MEeYiHKOIO, i XOJIEeCTepUHY, 1110 BCMOKTYETHCS B KMIIIEUHU -
Ky. IIBUAKicTh BCMOKTYBaHHS X0OJIeCTepUHY Oe3mocepe/-
HbO 3aJIEKUTh BiJl KOHILIEHTpALIil X0JIeCTepUHY B TLJIa3Mi.
OCKiIbKM BCMOKTYBaHHSI XOJIECTEPUHY B KHUIIEYHUKY
BIUIMBAE Ha DPiBEHb XOJIECTEPUHY B KPOBOOOIrYy, BIUIMB
ocHoBHUX KomroHeHTiB BFE Ha mornvHanHs xonecte-
puHy Bm3Hadanu Ha ximitmHax Caco-2. IlokasaHo, 110
OpyTiepUIMH MPUTHIUYE MOTJMHAHHS XOJIECTEPUHY B IIUX
KiniTnHaX. Bimomo, 1110 BCMOKTYBaHHS XOJIECTEPUHY B KH-
IIEYHUKY € pe3yJbTaTOM B3aEMO/Iii KiTbKOX MEMOPaHHUX
TpaHcnopTepiB, BKitouyHo 3 NPC1L1, ABCGS5 i ABCGS.
OpHak CyTTEBOTO BILUIMBY OCHOBHUX KoMImoHeHTiB BFE
Ha ekcrpecito 6inkiB ABCG5 a6o ABCGS8 He crniocTepi-
raigocs. Otxe, rmpoaemMoHcTpoBaHo HoBUM epekT BFE B
kuieyHuky — iHrioyBanHs NPCILI1, i came Opyrtiepu-
IIUH MOXeE 3HIKYBaTU PiBEHb XOJECTEPUHY LUISIXOM iH-
rioyBaHHs mornMHaHHSI 4epe3 TpaHcrioptep NPCILI.
IcHytoTh CciM nosticheHOMIB, SIKi BIUIMBAlOTh HA aKTUBHICTh
NPCI1L1 gepe3 iHriOyBaHHsI aKTMBHOCTI abo eKcmpecii
TpaHcrnioptepa [32, 37]. Byno mokazaHo, 110 JIIOTEOJIiH
npurHiuye excrpeciio NPCILI nuisixom 3HUKEHHS piB-
Hst MPHK NPCILI1 y knitnnax Caco-2 i ciu3oBiii 000-
JIOHIII KUIIeYHrKa Mulli. Ile cBimuuTh mMpo MOXJIMBICTb
TOTO, IO NOJi(peHONN 3MiICHIOIOTh MHOXWHHI Aii ITIOI0
aktuBHocTi NPCILI.

OkpiMm OiocuHTEe3y, MOTJIMHAHHS XOJECTEPUHY 3 KPOBIi
3a gornomoroto perentopa LDL Bigirpae kKiitouoBy pojib y
MiATPUMIII TOMEOCTa3y X0JeCTEpHUHY i1 MeTaboJ1i3Mi JIiIo-
nporeiniB. OnHak ocHoBHiI KomrioHeHTH BFE cyTTeBO He
BIUIMBAIOTh Ha eKCIIpecito OiikiB peuentopis LDL [32].

OXXUpPiHHS | npenapatn 6epramory

[Tpenapatu GepraMoTy BMBUYAIUCS TAKOX OO MOX-
JIMBOCTI X BUKOPUCTAHHS [IJIsSl TIPUTHIYEHHST aluTIOTeHEe-
3y. BusiBunu, mo excrpakt 6epramory (BE) 3MeHIyBaB
HAKOIMWYEHHS BHYTPIIIHBOKIITUHHMX JIITiIIB y KIIITUHAX
npeagurronuTiB Muieit 3T3-L1 mim yac agumnmoreHHoi au-
(epenuiartii. Tnrioysannst aktusHocti HMGCR i npore-
ciB audepeHIioBaHHA 1 Tpoidepallil aguIounTIB MOXe
OyTM BUKOpPUCTaHE SIK CTpaTerist /ISl JIKyBaHHS U TIpo-
¢inakTUKU OXUpiHHS. Pe3ynbratu LIbOTO OOCTIIKEHHS
moxas3yloTh 3HmKeHHs akTuBHOCTI HMG-CoA i Hakomnm-
YeHHs Kpamejb JiniaiB y npucyrHocti BE, 110 cBimuuth
npo noreHuian BE six aHTuagumnoreHHOro areHTa st 3HU-
>KeHHSI BMICTY XOJIECTEpUHY I X1py B OpraHi3mi i 3amobi-
raHHs 30inblIeHHIo Macu Tina. Kpim toro, BE 3a paxyHok
BUCOKOTI'O BMiCTY (bJTaBOHOIAIB TPUBOAUTH A0 3HAYHOTO iH-
rioyBaHHs BitbHUX panukaiiB DPPH (2,2-diphenyl-1-pic-
rylhydrazyl — 2,2-mudeHin-1-nikpuiarinpa3mn), JeMOH-
CTPYIOUM aKTUBHICTb 1110710 1X MOrIMHAaHHS [38].

HoBa ¢opmyna — momipeHONbHMI eKCTpaKT OepraMo-
Ty (BPE-C), oTpumaHuii i3 coky 06epramory, 30arayeHuit
(hraBoHOINaAMU Ta MEKTMHAMU — MPUBOIMIIA 1O 3HUKEHHS
iHIIEKCY aTepOreHHOCTi 1 BTpaTW Macu Tijia B TALIIEHTIB 3
MeTaboiYHUM CUHAPOMOM [39].
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Cele.eBO'CYAVIHHi 30XBOPIOBAHHSA
i npenaparn 6epramory

CeplieBO-CyIMHHI 3aXBOPIOBAHHST € OCHOBHOIO MPUYH-
HOIO CMEpTi I iHBaJliTHOCTI B 3aXximHOMYy cBiTi. 151 TOTO,
1106 30eperTu CTpYKTypy i (PyHKIiIOHAJIBHICTh MioKapna,
YKpail BaXJIMBO aJeKBaTHO MiATPUMYBATU XUTTE3AAT-
HicTb KapaiomionutiB. [IBi KJIITMHHI opraHeau Kapmio-
MIiOLIMTIB BilirpaloThb HaWBaXJIMBIllly POJb Y BUKMBaHHi
KJIITAH i 3a0e3medeHHI HaJIeXKHOTO (DYHKIIIOHYBAaHHST Mi-
oKapna: MITOXOHJpil i capKoIIa3MaTUYHUI DPETUKYIYM
(SR). MiroxoHpii BiAIlOBimamOTh 3a €eHEPreTUYHUI OOMiH
MioKapja, peryioloTh MPOLECH, TIOPYIIEHHS SKUX MOXe
npu3BecTu 10 3arubeni kKiiTuH. SR 30epirae ¢izionoriu-
HY KOHIIEHTpALIil0 i0HiB KaJIbIIil0 Ta iHillilO€ IIPOLECH IS
3aXMCTY CTPYKTYPHOI i GyHKILIOHAIbHOI LIJIICHOCTI OLIKiB.
3MiHM B LIMX OpraHejiaX MOXYTh IOPYIINTHA (PYHKIIIOHY-
BaHHs Miokapnaa. [lpaBuiabHUII xapyoBuii OanaHC LIOAO
CIOXMBAHHSI MaKpPOEJIEMEHTIB i MiKpOEJIEeMEeHTIB IPUBO-
MWATHh 0 3HAYHOTO TIOJIIIIIEHHS CUMIITOMIB i HACIHiIKiB
3aXBOPIOBaHb ceplisl. 30Kpema, CepeI3eMHOMOPChKa Ji€Ta,
sIKa XapaKTEePU3YETHCS BEIUKUM CIIOXMBAHHSM POCIUH-
HOI Xi, HeBEJIMKOI KiJIbKICTIO YepBOHOIO M’sica i Beu-
KOIO KiJIbKiCTIO OJIMBKOBOI OJIii, TTOJIIIIIIYE CTaH XBOPUX i3
ceplieBoto HemocTaTHicTio. Kpim Toro, xapuoBa miaTpumka
1 HyTpMLEBTUYHI 0OABKM B MAlliEHTIB, Y IKUX PO3BUBA-
€TbCS ceplieBa HEIOCTaTHICTb, MOXYTh CIIPUSITU 3aXUCTY
MOIIKOIKeHOro Miokapaa. [TonicdeHonn MaloTh YMCIEHH]
KOPHUCHI BIACTUBOCTI, BKIIOUHO 3 IPOTU3AMTAIbHUMMU I aH-
TUOKCUIAHTHUMM, $SIKi 3a0€3MeUy0Th CIIPUSITIIMBUN BIUIMB
OaraTux Ha MojideHOU TIJI0iB OepraMoTy Ha CeplIeBO-Cy-
IUHHY cucTtemy [40].

Ha cborogHi 6epraMoT BUKOPUCTOBYETBCS SIK HYTPU-
1leBTUYHA Jo00aBKa Mpu 0OaraTboX IMAaTOJOTIsIX 3aBASIKU
BUCOKIiil KOHIeHTpawii 1ojidgeHomiB. I3 coky i anpbemno
oepramoty otpumyloth BPF, sxuii € ¢pakuiero, 6araroro
Ha noJiiheHoI, 3 aHTMOKCUIIAHTHOIO, TIPOTU3aMalbHOIO,
JIITiIO3HMKYBAJbHOIO Ta rinoriikeMiyHoto nieto [40]. 3aB-
nssku uuM edpexkram BPF Bimirpae cipustiuBy ponb y ma-
To(iziooriyHUX MexaHi3Max 1iabeTUYHOI Kapaiomionarii,
30KpeMa Mpu IUCOYHKIIISIX MITOXOHIPI i capKOILIa3MM.
Binomo, o niabetnuHa KapaioMionartisi xapaKTepU3y€eThb-
Cs1 MITOXOHJpiaJbHUM OKHMCHUM CTPECOM i 3MiHaMU BMiCTy
KaJIpIIil0, CIpUYMHEeHNMU aucdyHkiiero SR, mo npus3Bo-
IWTH J0 3aru6eti KapaioMionuTis [41].

Toctpuii BiuB BPF Ha mMerabomizm eHmoTemianbHUX
KJIITUH a0pTU CBUHE JIEMOHCTPYE MepeBakaHHs MiTOXOH -
JpiaJIbHOTO OKMCHIOBAJILHOTO MeTa0oJi3My Had TIJIiKO-
JITUYHUM IIJIIXOM, a iX CIIBBIZHOILICHHS 3POCTA€ IpHU-
6s1M3HO B TpU pasu nipu JikyBaHHi BPF y no3i 100 Mxr/mJ1.
BinmosigHo oomin ATP y MiToxoHapisix Ha J0IaTOK 10 Oa-
3aJIbHOTO 1 MaKCUMAaJIbHOTO JIMXaHHSI OyB BUIIUM Y TIpU-
cytHocti BPE, HiX y KoHTposabHili rpymi, a Tect MTT
(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide) BUSIBUB 3pOCTaHHS >KUTTE3NATHOCTI KIITWH 3
koHueHTpaitiero BPF Bute 3a 200 mxr/mi1. OTXe, MOJTEKY-
JsipHa cyMimn BPF 3a6e3neuye 1o0pi MOKa3HUKKU MiTOXOH-
IpiaJlbHUX Oi0€HEePreTUYHUX MapaMeTpiB.

BPF 3 BUCOKMM BMiCTOM HapWHTiHY MOXE 3aXUCTUTH
Bin ctpecy SR, 110 OyJio NMPOAEMOHCTPOBAHO Ha MOJIEi
KapIiOTOKCUYHOCTI in vitro. lleit cran OyB BUKJIMKAHUMA

B eMOpioHallbHUX KapaiomioGiactax urypiB (H9c¢2), o6-
po0GJIeHUX JOKCOPYOIIMHOM, i Oyia JociimKeHa pojb Mi-
TOXOHJIPiil i eHIOoIIa3MaTUYHOTO PeTUKyIymMy. OTpuMaHi
naHi mokasanu, 1o BPF 3MmeHIye okucHe momkomKeHHS
11 3arM0eb KJIITUH, a TAKOX 3HVKYE BUXIil i0HiB KaJbIIil0 3
petuxkyaymy [40, 41].

Jiabemuuna kapdiomionamis ma npenapamu 6epeamo-
my. JliabeTyHa KapaioMmioIlaTisi TeHepyeETbCsS iHCYIiHO-
PE3UCTEHTHICTIO, TiMepiHCyJiHeMi€l Ta TileprjikeMi€eo.
Lli meTtabosiuHi 3MiHM MOXYThb BimOyBaTHCSl He3ajexKHO
BiIl IHIINX CEpLEBUX PO3IAMiB, BKIIOYHO 3 iIIEMiTHOIO
XBOp0oOoOIO cepls i rimepreHsieio [42]. HacmpaBai pn3uk
PO3BUTKY CEpLIEBOi HEAOCTATHOCTI MiABUIILYETHCS Y XBOPUX
Ha niabet (mpubau3HO B 2,4 pa3a B YOJIOBIKIB i B 5 pasiB
y XiHOK) MOpPiBHSIHO 3 TUMU, XTO He Mae€ niabety. Meta-
OOJTiUHI po3JIaan, TaKi SIK 3HVKECHHSI CUTHAIIHTY iHCYJIiHY,
3MEHIIICHHS MOTJIMHAHHS [JIIOKO3U, TiABUILEHE BCMOKTY-
BaHHSI MiOKapaoM HeecTepu(iKOBaHMX XUPHUX KUCIOT i
MiTOXOH/piaJibHa AMCOYHKIIiSI, BiIMOBimaabHI 3a peMo-
neaoBaHHS ceplis, (GiOpo3Hy AiacToMiuHy TUCOYHKIIIO i
3HIKEHHSI paxiii Bukuny [43].

lnepraikemist i TJTIOKO30TOKCUYHICTh MiAKPECTIOIOTh
YUCJEHHI BUIMAIKU TOIIKOMXEHHSI KJIITUH, BKJIIOYHO 3
[JIIKYBaHHSIM 0i0JIOTIYHUX MAaKPOMOJIEKYJT, TAKUX SIK OLTKI
i gimigu. e npuBoauTh 10 30iIbIIEHHS] aKTUBHUX (hOPM
kucHio (ADK) i 3amanpHux mporieciB. [TopyireHHsT MeTa-
00JIIYHOI Tepeayi CUTHAJIB iHCYJIIHY TaKOX IOB’si3aHe 3
niabeTMIHOIO Kapmiomiomnariero. Y (iziolorivHnx ymMoBax
KapaioMiouuTu 4yepe3 curHanbHuil mosix PI3K/Akt cTu-
MYJIIOIOTh 3ay4eHHs Hocis rmoko3n GLUT4 no mia3ma-
TUYHUX MEMOPaH, 1110 TPUBOJUTH 0 MOTJTMHAHHSI [JTIOKO-
3u. Ko pe3ncTeHTHICTD 10 iHCYJIiHY aKTUBYEThCS, LILISIX
PI3K/Akt 3MiHIOETBCSI, 110 TPU3BOAWUTH 1O 3HUXKEHHS
piBHs rioko3u B cepui [34]. [Morana miera, 6arata padi-
HOBaHMMU XMpPaMHU i1 ByIJIeBOAaMM, a TaKOX BiICYTHIiCTb
(hi3MYHOT aKTUBHOCTI CIIPUSIOTH 3HUXKEHHIO METabOIiuHOT
repenayi CUTHaIIB iHCYIiHYy B KapaiomionuTax [40, 44].

Ha cpboromni mpoBeneHo 6arato AOCiIKeHb, SIKi oKa-
3YI0Th, 1110 MPAaBUJIbHE XapyyBaHHS MOXe OyTU Ba>KJIMBUM
(axTopoM y ITpodiTaKTHUIIi ceplieBoi HeIoCcTaTHOCTI. Ixa e
OCHOBHUM JIKE€PEJIOM €Heprii, HEOOXiTHUM JUTS MTiATPUMKA
HaJIeXXHOI CKOPOTJIMBOCTI MioKapia, a Makpo- i MiKpoHy-
TPIEHTU TIOBUHHI OyTH imeanbHO 30aaHCOBaHI B pallioHi
[45]. CyuyacHi HayKOBi 3HaHHSI CBiq4aTh, 1110 Ji€Ta 3 BUCO-
KM BMIiCTOM XXUpY OB’ sI3aHa i3 CeplIeBOIO HEIOCTATHICTIO
1 apuUTMisIMU, 11O MiATBEPIKYE HELIOAABHE JTOCIIiIXKEHHS
in vivo Ha caM1IsSIX MUIIIEH, SKUX TOAYBaJIM KEI0 3 BUCOKUM
BMiCTOM KUPY MpoTsrom 28 TrkHiB [40, 46].

Ha croroaHi no6pe BimoMa 3axucHa M1isi OCHOBHUX I10-
JTieHOMIB, SIKi y BUCOKIiI KOHIICHTPALil MiCTATBCS B Oep-
ramori. Lli 3axucHi edekTu Gepramotry Oyau BUSIBJIEHI B
baraTbox Ioro peuentypax: ekcrpakT (BE), cik, edipHa
outist i monicheHosIbHA (hpakilisg. Xouya iCHye He Tak OaraTto
NOCHIIKeHb, MPOBEIEHUX HAa TBAPUHHMX MOJENSIX 1I0I0
3aXMCHOI JIii 6epraMoTy Ha MioKap, BiIoOMO, 1110 JIiKyBaH-
Hst BPF (10 a6o 20 mr/kr/mo0y npotsiroM 30 AHIB) 3HUXKYE
piBHi 3aranpHOroO Xonectepuny, LDL i Tpurmiuepumnis, mo-
CWJTIOIOYM €KCKPEIlil0 CTEPOJIiB MOPIBHSIHO 3 KOHTPOJIEM.
I ne nikyBaHHS He BUKJIMKA€E TOKCUYHOCTI, IMOB’S3aHOL
3 getokcukailiero medinku [47]. KiiniuyHi mociimkeHHs
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CBiIUaTh PO KapaiompoTeKTOPHUM edeKT omHOpa3oBOi
no6oBoi 1o3u BE (150 mr daBoHoiniB) 3 37 % HapuHTIHY,
47 % neorecniepuarHy Ta 16 % HEOCPOLIUTPUHY MPOTATOM
6 wmicsauiB [48]. IHIII DOCTiIXKEHHS MiATBEPIXYIOTh, IO
BBeneHHs BPF nipotsirom 30 gHiB y no6oBiit q1o3i 500 abo
1000 Mr 3paTHE MiATPpUMYBATU 300POB’S Ceplis B IIOAUHMU, i
11i 1031 He TepelIKo/KAITh MPOILIeCy IeTOKCUKAILIil eviH-
ku. 3okpema, BPE 30araueHa notiheHOIbHOK KOMITO3M-
1i€lo, OTpUMaHa i3 COKY i anpbeno OepraMoTy, 3miiiCHIOE
3aXMCHY Jil0 IPH JIiIKyBaHHI aTePOCKIIEPO3Y, META0OTIUHIX
pO37aaiB i KApAIOTOKCUYHOCTI 3aBASIKN aHTUOKCUIAHTHIIA,
MpOoTH3aMaIbHil i TirmoimigemiuHiii mii [5, 6, 49, 50]. Kpim
Toro, BPF 3HMXye piBeHb X0JIeCTepUHY i TPUIJIILIEPUIIB Y
CUPOBATILi KPOBi, 3MEHIIIYE CUCTEMHE 3arajieHHs i MOJIir-
mye dyHkuio eHporenito [8]. LlikaBi ekcriepuMeHTalIbHI
JaHi TaKOX IeMOHCTPYIOTh CIIPUSITINBY 3axucHy ailo BPF
1110710 3arobiraHHs Tirnepriuikemii [13].

3pocTae KiAbKiCTh J0Ka3iB, SIKi CBiIyaTh Mpo Te, IO
KOHTPOJIb OajaHCy XapuyyBaHHSI (30Kpema, IIOI0 CIOXM-
BaHHSI MIiKpOEJIEMEHTIB i HYTPUIICBTMKIB) Y MAIliEHTIB i3
3aXBOPIOBAHHSIMU CEPLISl TIPUBOAUTDH 10 3HAYHOTO TOJIIT-
meHHs cumnToMmiB [51]. bausbko 70 % HeoOXigHOT eHepril
KapaioMiOLIMTH OTPUMYIOTh IIUISIXOM MiTOXOHAPiaJbHOTO
B-OKMCHEHHSI XMPHUX KHUCIOT, a HAIJIMIIKOBA YacCTUHA
eTepudiKyeThesl 1 30epiraeThbes y BUIIISIOL 3aIaciB eHepril
B JIMIJIHUX Kparwisix y UMTOIIa3Mi KiliTuHU. OMHaK SIKIIO
nieTa 0a3yeTbcsl Ha HAIMipHOMY CIOXKMBaHHI KMPiB, XXUP-
Hi KUCJIOTH HAaKOIUUYIOThCS B MiOKap/li il HABKOJIO ceplisl.
Lle cnpuyunHsIEe MKIAIMBUIA BILTUB HAa KPOBOOOIT, OCKIJIBKU
MOXYTh BUHUKATH TOKCUYHI METa0OJIIYHI ITOXiAHI, TaKi SIK
A®DK i iepaminm, sIKi BAKJIMKAIOTH SIBUIIA JTITOTOKCUYHOCTI
U IpU3BOISITH OO0 CepUO3HUX NMCOYHKIIN Y KapaioMioi-
Tax. YUclieHHi eKcriepuMeHTasbHi TOCTIIKEHHSI in Vitro Ta in
vivo TIoOKa3aji, SIK BUCOKOXMpPOBaA Ji€Ta BiAIOBIAAa€E 3a cep-
LeBY HEIOCTaTHICTD, TinepTpodito MioKapaa i HaKOTTMIeH-
H8 JininiB y Miokapai [52]. [ieta 3 BUCOKUM BMIiCTOM XUPY
MiI yac BariTHOCTI B OESKMX BUMIIB CIIPUYMHSIE IIKiIINABI
HaCJIiIKA JUIsI HOBOHAPO/DKEHUX, TaKi SIK 3MiHU eKcIpecii
TeHiB, aHOMaJlii (pYHKIIii aHTMOKCHUAAHTHUX (PEPMEHTIB,
MiIBUILIEHA MOXJIMBICTb PO3BUTKY aTeporeHe3y i IMOIIKO-
JDKEHHST CeplLieBO-CYNMHHOI cucteMu [53]. 3MeHIIeHHs
CMOXWBAaHHS XUPHUX KUCIOT, SIK TIPaBWIO, IPUBOIUTD /10
3HWXKEHHSI MacH Tijla, piBHIB XOJIECTEPUHY 1 TPUTJTILIEPUIIB,
a TaKOX 10 MOJIiMIIeHHs (DyHKIIIOHYBaHHs Miokapaa [54].

KniniuHi nocnimkeHHs, MpoBeaeHi Ha TBAPUHHUX i KJTi-
TUHHUX MOJEsIX, ToKa3anu, 1o BPF mae rinmoninigemiy-
HY ¥ aHTMATEePOTeHHY [ii0, MePEIIKOMKaIoUn aBTo(darii Ta
3anobiralour MaTOreHHOMY HaKOMWYeHHIO JimiAiB. Kpim
toro, BPF mae moTyxHy aHTMOKCHUIAAHTHY Mil0, 3HIKYE
OiomMapKepH MepeKrCcCHOro OKMCHEHHS JIiMiiiB i 3amobirae
HakonmyeHHI0 ADK y pizHUX Tumax KiituH [4, 13].

BPF Ttakox mocwiioe aKTMBHICTb €HIOT€HHUX aHTU-
OKCHUIAHTHUX (DePMEHTIB, BKJIIOUHO 3 CYNMEPOKCUIIUCMY-
Ta3010, IJIyTaTiOHIIEPOKCUAA3010 i TJIyTaTioH S-TpaHcdepa-
3010 P1 [8]. Tak, HelllogaBHE MOABiHE CJIiTIe JOCTiIKEeHHS,
nposeaeHe B 60 Mali€HTIB i3 IyKpOBUM [iabeTOM 2-TO TUITY
i1 rinepiinigemieio, BusBmwiIo no3uTtuBHi edektn BPE I1a-
LIEHTIB OYJ1I0 PO3MOIiJIEHO HA TPU TPYIU: OJHA OTPUMYBa-
JIa 11ane6o, apyra orpumyBania crangaptHuii BPE, a tpers
otpuMmyBasia ¢itocomuuit npernapar (BPF Phyto). Orpu-

MaHi pe3yJibTaTH ToKa3aay 3HauHe 3HUKEHHS PiBHSI TIIIO-
K034 B KpoBi Hatie, LDL-C i TpuriilepuaiB y CMpoBaTLi
KpoBi, a TakoxX minBuieHHss HDL-C y rpymi, sKa oTpumy-
Baja BPF i BPF Phyto, 1110 ninkpecitoe rinoainiaeMiyHuii
i rimorjikeMiuyHM e(deKT eKCTpakTy OepraMory SIK IIpu
3aCTOCYBaHHi cTaHmapTHoi peuentypu, Tak i BPF Phyto
[55]. Xoua BiAMiHHOCTE! y TepaneBTUYHI BilMMOBiAi MixX
rpynamu BPF i BPF Phyto He crioctepiranocsi, mopiBHsIH-
Hs1 papMaKOKiHETUYHOTO NMpodito HApUHTiHY (OCHOBHO-
ro xomrnoHeHta BPF) y mamienriB, sxi orpumyBanu BPF
Phyto, mokasaso 30iJbleHHSs ioro abcopOl1ii IoHalMeH-
me y 2,5 pasu, marBepakywouu Kpamuii rnpogiis BPF
Phyto nopiBHsiHO 3i ctanmaptom BPF y nociimkeHHsIx Ha
mongx [55]. IHIue pocmimkeHHsT MiAKPEeCIUIo CIIPUSTIN-
BUI BIUIMB MOJIi()eHOIIB, OTPMMAHUX i3 LIMTPYCOBUX, Ha
piBeHb TJIOKO3U i iHCYJiHY B KpPOBi y 3MOPOBUX JIIOIEH
micis npuitoMy Xi. OTpuMaHi pe3yabTaTy IoKa3aiu, 1110
TMO€EIHAHHS TIIIEHUYHUX BUCIBOK i KJIITKOBUHU OepramoTy
CYTTEBO BILJIMBA€E Ha META00Ii3M IJIIOKO3U, CTBOPIOIOYU iH-
cyaiHomomioHuit edekr [56]. fAKino wi pe3yabraTi OyayTh
MiATBEpIKEeHI B OUTbII 00’€MHMX MOCIIIKEHHSIX, MOXKeE
OyTH 3aIIpOIIOHOBAaHA HOBA CTpATErisi KOHTPOJIIO IIIiKOMe-
TaOOJIIYHOTO CTATyCy y MAlli€EHTIB 3 ia0eTOM 2-TO THITY.

AHaniz naTodi3ioforiyHuX MexaHi3MiB HiaOeTUYHOI
KapaioMmiomnatii, 0COOJIMBO BMHUKHEHHSI OKCUIATUBHOTO
cTpecy, MPoJeMOHCTPYBaB AUCHYHKIIiF0 MiTOXOHApiit i SR
[49]. 3a uMx yMOB aKTHMBYIOTbCS 3aXMCHi MeXaHi3MH, 110
BKJTIOUYAIOTh HAJEKCIIPEeCito €HIOTEHHUX aHTUOKCUIAAHT-
Hux pepmentiB, UPR (unfolded protein response — peak-
11is1 HAa HE3ropHyTi OLIKK) i ipouec aBTodarii, siKi MPoOTH-
NiOTh allONTOTUYHIN 3arubeni KJIiTUH Miokapaa [57, 58].
Ockineku BPF mpotumie okmcHioBaibHOMY cTpecy [47,
50] Ha mOATOK IO BiZHOBJIEHHST MITOXOHIpPiaJbHOI (PYHK-
uii [3, 57], BiH, iMOBipHO, Bimirpa€e CBOIO 3aXMCHY POJIb
HaBiThb Ha paHHIX CTafisIX AiabeTWYHOI Kapaiomionarii, y
CceplLeBUX TUCOYHKIIISIX, a TaKOX MPOTUAII0YM PO3BUTKY
CepleBOi HEOCTATHOCTI.

Ctit 3a3HAYUTH, 1110 iHII CIIOJYKU, SIKi MICTSITBCS B LIM-
TPYCOBUX, JIEMOHCTPYIOTh LliKaBi (hapMaKoJoriuHi eheKkTH
LIOJI0 3aXMCTY CeplieBO-CynIMHHOI cuctemu. Cepes LIUTPY-
coBMX (DJIABOHOINIB CJIiJ 3ragat¥ HOOUIETUH, TeCIePUInH,
recriepeTrH, pyTUH, TAHTePETUH, epiONMKTION Ta iHIi [59].

Bnaue nonigpenonie bepeamomy Ha capKonAG3MAMU4HULL
pemukyaym npu diabemuunii kapdiomionamii. SIK BXe 3ramgy-
BaJIOCsI, OCHOBHMMMU CITOJIyKAMM LIUTPYCOBUX, SIKi MiCTSIThCS
B 0COOJIMBO BUCOKMX KilbKOCTsX Y cKiani BPE € napunrin
(OCHOBHUI1 KOMIIOHEHT), HEOEPIOLIUTPUH, HEOTECTIEPUANH
1 IJIIKO3WIbOBaHi MoJTiheHOJIN, TaKi SIK OpYTepUIMH i MeJTi-
tunuH. HapuHrin mae yncieHHi ¢papMaKoJIOTidHi BIaCTH-
BOCTi, 110 BKJIIOYAIOTh aHTWIiMiIEMiyHY, aHTUATEPOTEHHY,
AHTUOKCUIAHTHY i MpOTHU3aIaJIbHY Iil0, a TAKOX 3IaTHICTh
o norimHaHHS cynepokcunay [13]. Hapunrin € ¢iaBaHo-
HOBUM TJIiIKO3UIIOM, BiH YTBOPIOEThCS 3 (DIaBAHOHY HapUH-
TeHiHy il IMcaxapyay Heorecrieprnosn. Moro MoxHa 3Haii-
TU B Pi3HOMaHITHUX OBoYax (ITOMiIOpH, KBAcoOJsl, TpelibKe
operaHo, Kakao), Harosx (YepBoHe BUHO, Yaii, KaBa, BOMISI-
Ha Mm’sTa), ¢pyKrax (rpeindpyT, KUCIUi areabCuH, oep-
ramot) Ta iHmmx uurpycoBux (Citrus aurantium L. i Citrus
medica L.). Y untpycoBux (pyKTax HApUHTIH BiIIOBimae
3a TipKyBaTUii cMak coky [18]. Ymict HapuHTiHY Y (PpyK-
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Tax 3aJIEXKUTh Bill HU3KU (PaKTOPIB, 1110 BKIIOYAIOTh CTYITiHb
CTUTJIOCTI TIiji Yac 300py BpOXKaro, Ce30H, BUKOPHCTOBYBa-
HY YaCTUHY (DPYKTIiB, YaC MUTTS i CyIIiHHS PpyKTiB. 3 i€l
NPUIMHU BaXXKO ITATBEPAUTH TOYHUI BMICT HApUHTIHY B
KOXHOMY (DpyKTi 6€3 TOMUIIOK 200 HETOYHOCTEI.

Edext HapuHTiHY nepeBipsiiv in vivo Ha iHIyKOBaHUX
CTPENTO30TOLMHOM [ia0eTUYHUX IIypaX, Y SIKUX 3roJA0M
po3BUHYJAcs OiabeTWyHa KapaiomiomaTis. IHmyKitis mia-
0OeTy BUKJIMKaJia 3MiHM B TKAHWHI MioKapmaa, 30UIbITyBaia
BMicT MastoHimianbaeriny (MDA), 3HMXyBajla aKTUBHICTh
depmenTty cynepokcuaaucmyrtasu (SOD) i mocumioBana
ekcnpeciro 60ikiB GRP78 i CHOP, moB’s13aHux 3i cTpecoMm
SR, i kacmasu-12, mos’g3aHoi 3 arornrro3oM [60]. JIikyBaH-
HSI HAPUMHTIHOM 3MEHIIYBAJIO MOIIKOIKEHHS CTPYKTYpU
MioKapna, 3HMXKyBaJIo BMicT MDA i 3Ha4HO ITiABUIIYBaIo
aktuBHicTb SOD. Kpim Toro, excrnpecisa 6inkiB GRP78 i
CHOP 0Oyna 3HMXeHa, 1110 CBiTYUTH MPO 3aXUCHY Jil0 Ha-
PUHTIHY 110A0 cTpecy SR i MiTOXOHAPialbHOTO OKMCHIO-
BaJIbHOTO CTpeCy, iHIyKOBaHOTO aiabeToM [61].

barato KJIITUHHMX 3MiH y MioKapii Malli€HTiB, SKi
CTpaXXIamTh Bim miabeTMYHOI KapmiomiomaTii, 30Kpema
arorTo3 CepuUeBUX KIITUH, OKMCHIOBAJBbHMII CTpec, IO-
IIKOMKEHHSI MIiTOXOHIpil, moikomkeHHsT SR, mpomykiris
Mpo3arnajbHUX ITUTOKIHIB, TirepTpodist MioKapa, peMoie-
JIIOBaHHSI Miokapja it cepueBuit hidpo3, MoB’si3aHi 3 aKTH-
Balli€lo nusixy sipepHoro (akropa kKarnmna B (NF-xB) sik in
vitro, TaxK i in vivo: pakTuuHo pakTop TpaHcKpumiii NF-kB
KOHTPOJIIOE OUTBIIICTh MOJIEKYJISIPHUX TIPOLIECIB Yy Kapi-
oMiollMTax, a Moro aucperysisiisa NpU3BOAUTD 10 6araThox
CepLEeBO-CYAMHHUX 3aXBOpIoBaHb [62—64]. Toii camuii ma-
To(i3i0I0TiUHMIA TTpoLIeC BiIOYBAETHCS MPU MOLIKOIKEHHI
KapaioMioIuUTIB, CIpMYMHEHOMY Trinepriikemiero. Ilpome-
MOHCTPOBAHO KapiONMpOTEKTUBHI BIACTMBOCTI HAPUHTIHY
B eKCIIepUMEHTAJIbHIIl MOJei TinepriikemMii. 30Kpema, ak-
TUBYIOThCS TaKi MEXaHi3MU: HAPUHTIPUH aKTUBYE TTyTaTiOH
(GSH), 3abe3neuyiourd HOBMiII MeXaHi3M aHTMOKCHUAAHT-
HOTO 3aXHCTy, 3amo0ira€ mporpecyBaHHIO TilepriiKemil
LIJISTIXOM 30UTBIIEHHST TIEYiHKOBOTO TIIKOJI3Yy W 3HUXKEHHS
MEeYiHKOBOTO TIJIIOKOHEOIeHe3y; BUSBISIE aHTHAiaOeTUYHi
edekTu; iHTIOye CIPUUYMHEHY TiMeprIiKeMi€lo aKTHUBALIiIO
msixy NF-xB. Ockinbkyu HapuHTiH, HAa JOJATOK 0 eKCe-
HaTuIy, MOXe iHrioyBaTu 1uIsIx nepenadi curHaiis NF-kB
i, oTXe, rocnabmoBaT crpec SR, 1iei MpUpPOIHMIA KOMITO-
HeHT BPF mMoxxe Oytu nificHMM 3aMiHHUKOM i/a00 miaTpuM-
KO0 JUIsl JTiKyBaHHSsI 1iabeTMUHOI Kapaiomiomnarii [13, 40].

3 MeTOI0 OLIHKY KJIITUHHUX i MOJIEKYJISIPHUX MeXaHi3-
MiB Jii MeTaboJIiTiB (p1aBOHOINIB Ha €HIOTE iaIbHi KIIiTH-
HU Oy/au MpoBedeHi moaajblii gociimkeHHs. [lokazaHo,
0 MeTaOoJIiTM HApMHTEHIHY i TrecrmepeTuHyY (Trecriepe-
T1H-3’-O-cynbdar, recnepetnH-3’-O-TIIOKYpOHia i Ha-
puHTeHiH-4’-O-TII0KYpOHia) y KOHIIeHTpalii 2 MM 3matHi
MOJIYJIIOBAaTH €KCIIPECito FeHiB, 3aIy4YeHUX 10 aTePOreHesy,
BKJIIOYHO 3 TUMM, $SIKi OepyTb ydacThb y 3amajeHHi, opra-
Hizallil uToCKeaeTa i KITUHHIN aaresii, 1110 3a0e3rneuye
BaCKYJIOMPOTEKTOPHY Ail0 ¢iaBaHOHIB [65]. Ha miaTBep-
JDKEHHST IMX JAHWX iHIIA BaXJMBa HaykoBa poOOTa Mo-
Kazajia, 1110 B €HAOTeTiaIbHUX KJIITUHAX aOpTH JIIOAUHU
MeTa0o0J1iTH (hJIABOHOIIB INTIOKYPOHIIU i cynbdaTu (recre-
peTuH-3’-O-IIIoKypoHia, recrnepeTrH-7’-O-TIIoKypoHin,
recriepeTuH-3’-O-cynbdat, recrnepetrH-7’-O-cynbdar i

recriepeTvH) y ¢iziosorivHux koHueHTpauisx (1—10 MkM)
34aTHI MOCHIA0JIOBaTH KITHUHHY Mirpallilfo, 3HMXYBaTU
PiBHi iHTiOiTOpa aKTUBaTOpa TPOMOOTEHHOTO TIJIa3MiHOTe-
Hy-1 (PAI-1) i 3MeHIIyBaTH mpo3anaibHUM mpolec.
Mo>xHa 3po0MTH BUCHOBOK, 1110 TTiCJISI BXXUBAHHST COKY
OGepraMoTy LUPKYII00Yi MeTabO0IiTH (hJIABOHOIIIB MOXYTh
CIIPUSITU KapaionporekTopHuM edekram [13, 40, 66, 67].
Tepanisg niabeTnyHoOi Kapmiomionarii BKIIOYA€E OIHO-
yacHe BUKOPUCTAHHSI pi3HUX IIpernapaTiB, Xoua IyKpPO3HU-
JKyBaJIbHI 3aCO0M 3aJTMIIAIOTHCS BAXKJIMBUMM B JIIKYyBaHHI
3aXBOPIOBaHHS, €(DeKTUBHO BIUIMBAIOYM HA YCKIJIAJHEHHS.
DpykT MiCTITh BUCOKHUIA BiICOTOK IOi(DeHOIB 1 Bii-
IpalTh BAXJIUBY POJIb Y KiIbKOX chepax 3M0pOB’sl, Y TOMY
YUCIi CepleBO-CYIMHHOI CHUCTeMHU, HiadeTy, 3amajeHHs,
HEPBOBOI CUCTEMU, METabOJTi3Mi KicTOK i miKipu. HapuHriH
3n1aTHUil ycyHyTH SR-cTpec, iHIyKOBaHUIi pu AiabeThy-
Hiif Kapmiomionartii [4, 49, 56, 57]. SIkio 3axvcHi eheKTH
BPF GynyTh 1o1aTkoBO NiATBEpKEHI B KJIIHIYHUX BUMPO-
OyBaHHSX i3 3aJy4eHHSIM BEJIMKOI KiIbKOCTI IaIli€HTIB,
MOXHa Oyne 3poOUTH OiTBIINI BHECOK Y JIIKyBaHHS Jia-
OETUYHOI KapaioMiornarii 3a JOIIOMOI010 HyTPULIEBTUYHUX
I00ABOK i BUKOPUCTAHHSI ONITUMAJIbHUX MiKPOEJIEMEHTIB.

IHWi edpekTn 6epramorty

Opepxani gani, mo BPF moxHa momaBatu mo memu-
KaMEHTO3HOI Teparii Ipy JiKyBaHHI XBOpUX Ha pak [67].
Takox Oyno mokasaHo, 1o B 1ypiB BPF 3Mmeniye me-
pudepruyHy HeWpornarTiio, CIpPUYMHEHY XiMioTeparli€lo,
BIUIMBAIOYM Ha MEXaHiYHY aJIOAMHIIO i TepMiuHy rinepal-
re3iro, 0OMABI 3 SKMX BU3HAYAIOTHCS IIPU JIiKyBaHHI TTaKJIi-
TtakcesoM. BPF 4niHATh BaxXnuBUil CHPUSTIMBUNA BIIUB
Ha HepBoOBYy cucrtemy. [Ipemaparu GepraMmoTy BUKOPUCTO-
BYBAJIMCSI B KIIIHIYHUX AOCIIIKEHHSX IIOA0 ITN30(peHii.
dapmakosioriyHa teparist 3 gomaBaHHaM BPF mokasana
TOJIIIIeHHS KOTHITUBHOI BUKOHABYO1 (DYHKIIII ITAIli€HTIB,
iMOBiIpHO, TIOB’sI3aHe 3 HEMPOMNPOTEKTOPHOK aKTUBHICTIO
(aHTMOKCHMIAHTHOIO Ta aHTUAIONITOTUYHOIO) (hJIABOHOIIIB
HapWHTIHY ¥ HeorecrepuanHy [68, 69]. KpiMm Toro, Bin-
3HAYE€HO MO3UTUBHUI BIUIMB OepraMoTy Ha MiHepaJi3alliio
KIiCTOK, PeTyJIsiililo KEpaTUHOLIMTIB, HA KOHTPOJIb MeTab0-
JIi3My, IPU 3afajeHHi XKMPOBOi TKAHUHM 1 pereHepatii Mi-
okapaa [50]. Takox, 3a ocTaHHIMM TaHUMH, OepraMOTHH,
0i0aKTMBHUI KOMITOHEHT OepramMoTy, MPUTHIUYE iH(EKIIit0
SARS-CoV-2 y 3010TUCTUX CUPIACHKUX XOM 'sIKiB [70].

HocninkeHHsT BIUTUBY in vitro mojlicaxapuiiB 6epramo-
1y (BP) i monicaxapuaiB Laoxianghuang (LP, depmeHTO-
BaHUII OepraMoT) Ha MiKpoOioM i MeTab0JI0M KHUIIIKOBOI
MiKpOOiOTH MALi€HTIB 3 TiMepJIiMiAeMi€l0 MOKa3aIu, 110 SIK
BP, rak i LP 306inb11yBanu mpoayKilito OLITOBOI, IIPOITiOHO-
BOi Ta MacstHOT KUCJIOT. OHak siniie LP 3HMXy0Th BMIiCT
i30MacJISIHOI Ta i30BaJiepiaHOBOI KUCJIOT, SIKi € IIKiIIMBU-
MU IJI 3[00pOB’sl KulledyHukKa. MeTtabomiyHuii mpodilb
BUSIBUB LLIICTh OioMapKepiB, siKi OyJiM 3HAYHO 3MiHEHI Mic-
qs1 BBeneHHs BP i LP, a yoTupu metabomiTu 3i 3HMKEHOIO
peryiisitielo  OyJii JOBrOJAHIIIOTOBUMU KMPHUMM KHUC-
JIOTaMU, TIOB’SI3aHUMMU i3 CYAMHHUMU 3aXBOPIOBAHHSIMU.
Lli BucHOBKM HamaoTh HoKa3u Toro, mo BP i LP maioth
MOTEHLIia] IJIs1 peryIloBaHHs AucOagaHcy MiKpoOioTH Ku-
IIEYHMKA B TMAILEHTIB 3 TiMepIinigeMi€lo i MmoJeTeHHs i
MeTaboiYHNX aHoMaUtiit [71].
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AINiAO3HMXKYBOABHUX Gionpenaparis

BaxuinBuM HampsiMOM IOCHIIXKEHb € TOLIYK KOMOi-
HalIill i MOopiBHSIHHS Oiomperaparis, SIKi DilOTh afUTUBHO,
CUHEPreTUYHO a0 MiHIMi3ylIOTh MOOIYHY [iI0 OKpeMMX
KoMIloHeHTiB. Tak, Oyj0 mpoBeaeHe paHAOMi30BaHE I10-
CJIIDKEHHS 3 HYTPULIEBTUYHMMM TIperapataMu, siKi, 3a
nonepeaHiMyu JaHMMU, 3HIKYIOTh piBeHb LDL: 6epramor,
apTUIIOK, OepOeprH, YEPBOHUI APiXKIKOBUU pUC, Yac-
HUK, eKCTPAKT 3€JIEHOrO Yalo, POCIUHHI CTepPOJIv/CTaHO-
JIM, TIOJIKO3aHOJM, CHJIIMapuH i cmipyniHa. Busnavamu:
LDL-C, 3aranbHuii xonecrepud, HDL-C i Tpurninepunu
cupoBaTKU. 3arajsiom 0yJio BKJIo4YeHo 131 BunpoOyBaHHs, y
SIKOMY B3sUTH ydacTh 13 062 yqacHUKM. Yci mpoaHatizoBaHi
HYTPUILIEBTUKY, 32 BUHSITKOM I10JIiKO3aHOJIiB, OyJIN edeK-
TuBHUMU B 3HIKeHHI LDL-C i 3araapHOro XonectepuHy
MOpPIiBHSIHO 3 Tu1aie6o. HalieceKTHBHIIIMMU TperapataMu
moao 3HmkeHHs LDL-C i 3arajbHOro xonectepuHy Oyau
oepramotr i RYR. IlincymoByioun, MoxHa ckKaszaTu, 110
oepramotT i RYR € Halie(heKTUBHILLIMMU HYTPULIEBTUKAMU
momno 3HmkeHHsa LDL-C i xonecrepuny [72].

HasiBHi naHi TakoX MiATBEPIXKYIOTh NEPCIIEKTUBHICTh
BUKOPMCTAHHS CTAaHAAPTU30BaHMX KOMITO3MIIiil eKCcTpak-
TiB apTUIIOKY i 6epramoTy okpeMo abo B KoMOiHallii 1ist
JIIKyBaHHSI JIETKOi Ta MOMIipHOI AUCJIiIiaeMii B Malli€HTiB,
SKi CTpaXXmaloTh Bill MeTa0OJIYHOTO CHMHIPOMY, CTEATO3y
MeYiHKU a00 HEMEPEHOCUMOCTI 3BUMAUHMX TinostiniaeMiv-
HUX METO[IIB JIiKyBaHHs [73, 74].

B inmiit po6oti nopiBHioBann epekt RYR 3 edekra-
MU ToJlipeHONIbHOI (paKilii OepramMoTy, SIKUil MiATBepAUB
CBOIO €(PEKTUBHICTb Y 3HMXKEHHI SIK XOJIECTEpUHY B CUPO-
BaTLi, TaK i TPUIJIILEPUIiB Y TBAPUH Ha JI€Ti, 1110 BUKIUKAE
rinepaiminemito. 3okpema, BPF mpoTtuznisas migBuinieHHIO
cupoBarkoBoro LDL-C i tpuriinepuniB, CipyuuHEHOMY
TinepJinineMiyHo0 Ai€Tol0, — e(eKT, IKMA CYIIPOBOIXKY-
BaBCsl 3HAYHUM 3HMKEHHSIM B CUPOBATIli KPOBi PiBHIB Ma-
JIOHOBOTO JliaJIbIETily i TTyTaTiOHNEepoOKCcUIa3nu — ABOX Oi-
oMapKepiB okucHoro crpecy. Kpim Toro, aktusHicte BPF
OyJ1a IToB’s13aHa 3 miaBuIIeHHsIM KiJibKocTi HDL-C i 3Hau-
HuM 3HWxkeHHsIM piBHS PCSK9 (proprotein convertase
subtilisin/kexin type 9), 110 3pocTaB y I1ypiB 3 TirepJiri-
nemiero. RYR BukivkaB jiuille 3HauHE 3HMXKEHHSI PiBHS
LDL-C i3 cnabkum BrmmBoM Ha Tpuriinepuau, HDL-C,
riytatioHnepokcuaasy, ekcrnpecito PCSK9. Lle cBimuutsb,
mo xoya i BPE i RYR crnpusiors 3HMKEHHIO PiBHS XO-
JlecTepuHy B cupoBaTili KpoBi, BPF cTBoproe momaTkoBuit
BIiuB Ha Tpuriiuepuau i HDL-C nopiBasiHo 3 RYR. Li
nonaTtkoBi edpektu BPF, oueBunHO, 1oB’s13aHi 31 3HMKEH-
HsaMm ekcnpecii PCSK9 i aHTUOKCUMIAHTHUMU BJIacTUBOC-
TSIMHU LIBOTO €KCTpakTy IopiBHIHO 3 RYR, mo cBiguuth
npo OUTBII TOBHUM 3aXWUCT CEPLEBO-CYAMHHOI CUCTEMM.
IToTpiGHO Bce k BinMiTuTH, 1110 RYR BrKOpucToByBaBcs B
HU3bKUX 103ax 1 i3 mr/kr [75].

donieBa KMCAOTQ, Aia6eT

i cepueBO-CYAUHHI 30XBOPIOBAHHS
@ogiea Kuciora (BiTaMin By) € 100pe BimomMowo aH-

TUOKCHUJIAHTHOIO CIIOJIYKOIO, Y sIKili OiOJIOTiYHO aKTWBHI

MOXiJIHi IbOTO BiTaMiHy, popmu TeTparinpodonarty (THF),

MaloThb 3HAYHO BMIIY aKTUBHICTh, SIKY MOXHA TMOPiBHITH

3 aKTHUBHICTIO iHIIMX aHTUOKCUAAHTIB, TaKMX SIK acKOp-
O0iHoBa kucnoTa. lleit BiraMmiH Bimirpae cyTTeBy pojib y
BYIJICLIEBOMY METa0O0Ji3Mi, CUHTE3i HYKJIECIHOBUX KMCJIOT
i metumoBanHi JIHK. KpiMm Toro, BiH mie sk KodakTop i
KocyOcTpar y OaraThbox peakuisx. 3 aedinutom doie-
BOI KMCJIOTH MOB’sI3aHi: BUHUMKHEHHS Je(eKTiB HEPBOBOI
TPYOKM, PO3BUTOK aHeMii Ta OaraTbOxX iHIIWX HECIpU-
SITIMBUX CTaHiB 300POB’sl, TaKWUX SIK CEpLEeBO-CYIUHHI
3aXBOpIOBaHHY i pak [76]. ¥ mpupoai ¢onatu iCHYIOTh y
BUIJISIII TIOJIITIyTaMaTHUX (DOPM, a OCHOBHi (popMu Xxap-
yoBUX (posaTiB ineHTUDIKYIOTbCA SIK 5S-METUJITeTpariapo-
donar (5-MTHF), 5-dopminrerparigpodonar i 10-dop-
mincdonar [77]. Y noneit BiH B OCHOBHOMY 3YCTPida€ThCs
gk 5-MTHF (~ 80 % y cuposati), 5,10-metunen-THF
i 10-dopminterparinpodonar (10-FTHF, 10-HCO-H4-
¢onat). MeMOpaHo3B’s13aHi (hopmu OLJIKIB, 110 3B’SI3YIOTh
(ouieBy KuCa0Ty 3 BUCOKOI ahiHHICTIO, OMOCEPEIKOBY-
I0Th TPAHCIIOPT CITOJYK (hOJIiEBOI KMCIOTHU Yepe3 ria3ma-
TUYHi MeMOpaHu moauHu. OCKiIbKY KJIITUHHUI dosat B
emiTeiaIbHUX KJIITUHAX OUIbII CXWJIBHUN 10 merpaaaii,
HiXX y KPOBOTOIIi, peLienTop (oJIaTiB BUCOKO eKCIIPECYETh-
¢sl B IIMX KJIITUHAX JUISI 3a/10BOJICHHSI TTiIBUILIEHOTO MTOTTUTY
Ha douieBy Kkuciaory [78].

doieBa KKMCIOTa caMa MO coOi HeaKTUBHA il Tiepe-
TBOPIOETHCS TiJ] Yac CMOXWBAHHS MPHU 11 BiIHOBJIECHHI Ha
aKTUBHI TOXigHI 3a JOIIOMOTIOI0 cepil (hepMEHTATUBHUX
peakuiii. OnHak e(peKTUBHICTb (hepMEHTAaTUBHOIO Iepe-
TBOPEHHSI (DOJIi€EBOI KUCIOTH B ii aKTUBHI (POPMHU B JIIOIEH
nyxxe Hu3bka. 5S-MTHE 6ionoriuHo aktTuBHa dopma do-
JIIEBOI KUCJOTU, € BaXJIMBOIO MOXMBHOIO PEYOBUHOIO i
MiCTUTBCSI TOJJOBHUM YMHOM Y 3€JICHOMY JIUCTi i OBOYaXx.
DojtieBa KMUCIOTA JETKO PYMHYETHCS MPU TTPUTOTYBAHHI
11 00poO11i TXi, i Ha ii piBeHb B OpraHi3Mi BILIMBAaE Oarato
yHHUKIB. S-MTHF He notpebye nonatkoBux (pepmeHTa-
TUBHUX MEPETBOPEHDb B OpraHi3mi [79].

JlomaBaHHSI aKTUBHUX ITOXiTHUX (POTIEBOI KMCIOTU —
5-MTHF i 10-FTHF — npuBoauTh 10 3HaYHO KPalioro
3aXUCTY Bill OKUCHIOBAJIBLHOTO CTpeCy i 3amajleHHsI, CIIpH-
YUHEHUX BUCOKMM BMICTOM TJIIOKO3M MOPIiBHSHO 3 (hoJri-
eBolo kuciaorow. Excmpecis mposanajlbHOro KOMILIEKCY
NF-xB/p50 y kiiTuHaX, iHKyOOBaHMX 3 BUCOKMMU KOH-
LIEHTPAIliSIMU TJIOKO3M i aKTMBHUM TOXiTHUM oaTy,
OyJa 3HaYHO HMXKYOIO IOPIBHSIHO 3 JiKyBaHHSIM (otie-
BOIO KuclIoTolo. [eH (onaT-3B’sa3y1090ro Oisika, SIKMit KO-
nye peuentop donaty 1 (FOLR1), y cutyalisix 3anajaeHHst
3HAYHO aKTUBYETHCS, 1110 CBITYUTH PO BUCOKUIA ITOTTUT Ha
¢omieBy KMCIOTY B KJIiTUHAX 3 rirtepriiikeMieio. 5S-MTHF i
10-FTHF Oynu Takox Oinblil e(eKTUBHUMU, HixX (hostieBa
KUCIIOTa, oo 3axucty kiituH BEAS-2B y cepemoBumi
3 BUCOKMM BMICTOM TJIIOKO3U. Y IUX KJIITMHAX JOJaBaH-
HSI aKTUBHUX MOXiTHUX (DOJIi€EBOI KMCIOTU BiTHOBIIOBAIO
KUTTE3IATHICTD KJIIITUH OO0 KOHTPOJIBHOTO PiBHSA [78].

Otxe, 0i070TIYHO aKTUBHI MOXiAHI (poliEBOI KUCIOTU
MOXYTb OYTH MPUITHSITHOIO aJIbTePHATUBOIO (hOTIEBI KUC-
JIOTi 7151 TIOJIETILIEHHS] OKMCHOTO CTPECY, SIKU CIIPUYMHSIE
TpaBMU BHACITIIOK 3aIlajeHHs.

Metaboniuuuit cunapom (MC) — e CyKymHicTh na-
TOJIOTIYHMX METa0OMiUHUX CTaHiB, sIKi BKJIIOYAIOTh iHCYJIi-
HOPE3UCTEHTHICTh, LIEHTPaJIbHE a00 abaOMiHAJIbHE OXU-
piHHS, AUCIiniAeMilo Ta rinepreHsito. BiH ypaxkae Beauki
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TPYIIM HACeJIeHHS B YCbOMY CBITi, i 1Oro MOIIMPEHiCTh 3p0O-
CcTa€e B reoMeTpUuHiil mporpecii. He icHye KOHKpeTHOTO
MeXaHi3My, SKUil MPpU3BOAUTH 10 po3BUTKY MC. 3amnpomno-
HOBaHi TilMOTe3M BapiloIOTLCS Bill BiCIepaIbHOTO OXMPiH-
HS SIK KJII0YOBOTO hakTopa /10 30ibieHHs: cuHTe3y VLDL
i XKMpPHMX KUCJIOT sIK ocHOBHOI npuunHu MC. YucnenHi
hapMalieBTUUHI METOIM JiKyBaHHs IIMPOKO JOCTYITHI Ha
PMHKY [UISI JIIKyBaHHSI OKpeMMX KomIiioHeHTiB MC. B3za-
€M03B’s130K Mixk MC i mobaBKaMM KOMIUICKCY BiTaMiHiB
rpynu B, 30kpema dosieBoi kuciaoru Ta Bitaminy B ,, €
MIpPeIMETOM JOCTIIKeHHS B YChOMY CBITi. Y IEeKiIbKOX I0-
CITIIKEHHSIX OfiepXKaHi 1aHi, sSIKi CBiT4aTh PO 3HAYHU 1O~
3UTUBHUI BIJIUB 100aBoOK BiTaMiHiB Ha MC. Lli BUCHOBKM
CJIil MaTU Ha yBas3i IMiJ 4ac po3pOOKU HOBMX ITPOTOKOJIIB
JIIKyBaHHS B MailOyTHbOMY [80].

IIpoTsiroM KiTbKOX OCTaHHIX POKiB BiIHOBMBCS iHTe-
pec 10 OHOBYIJIELIEBOTO MeTaboJ1i3My, OMOCEePeTKOBAHO-
ro ¢omieBoo kucnorolo (Folate-Mediated One-Carbon
Metabolism — FOCM), y 3B’s13Ky 3 OCTaHHIMM JIaHUMMU,
SIKi BKa3ylOThb Ha HealeKBaTHICTb MiETUYHUX MiKpoele-
MeHTiB. Xap4yoBuii AediuMT MiKpoeJIeMEeHTIB BKIIIOUA€E
HEeoOXinHi BOMOpo3YMHHI Bitaminu By, B, i B,. Baxiuso
Bim3HauMTH, 110 Oe(illUT UMX BiTaMiHiB TiCHO MOB’I3aHUIA
i3 CepueBO-CYIMHHUMM 3aXBOPIOBAHHSAMU, CYAUHHUMU
aHOMAaJlisIMM, BKJIIOYHO 3 aKTHBALi€l0 Ta AUCEHYHKIIEO
EHJIOTeNi10, 3aXBOPIOBaHHIMM Miokap/a (iHdapkT miokap-
J1a 1 aHoOMaJIbHe peMOJIeJIIOBaHHS IPU 3aCTiliHill ceplieBiit
HEJIOCTaTHOCTI), TilepTeH3i€l0, IHCYJIBTOM, pakoM, jaedek-
TaMU HEPBOBOI TPYOKM, €MireHeTUYHUMU aHOMAaJTisIMU Ta
LJI 2-ro Tumy (LI12) [81].

LI/I2 € GaraTohakKTOpHUM TIOJiFrCHHUM 3aXBOPIOBAaH-
HSIM, SIK€ MOXHa OXapaKTepu3yBaTH SIK XpOHIUHUI MeTa-
00JIIYHO-eHIOKPUHHUI pO3Jaf, OB’ I3aHUI 3 PE3UCTEHT-
HICTIO 10 iHCYJIiHY, BiTHOCHOIO HecTayelo abo nediuuTom
iHCYJIIHY i, OTXe, TillepriiiKeMielo. Y pe3yabTaTi IIII0K030-
TOKCcUYHUI cTaH cripusie crpecy RONS (reactive oxygen
and nitrogen species — akTMBHMX (DOPM a30Ty/KHCHIO) i
XpOHIYHOMY 3amnajieHH1o. BaximBo, mo LI/12 € He3amex-
HUM (aKTOPOM PU3MKY MAKPOCYAMHHMX (IIPUCKOPEHU
aTepoCKIIepO3 1 KOPCTKICTh CYOAMH) i MiKpOCYIMHHUX
YCKJIaIHEHb, 110 BKJIIOYAIOTh YKUCJIEHHI MiadbeTonarii, Taki
SIK peTMHOIATIsI, Helipormarisi, HedpomaTisi, BacKyjoIa-
Tiss — IHTUMOIIATIisA, OCTpiBLENATisl, aTepoCKIepornaris i
niabeTMyHa KOrHomaTisl (KOTHiTMBHA OUCHYHKILiS), sKa
MoB’s13aHa 3 IIIBUIIEHUM PH3UKOM PO3BUTKY BiKOBHX
HellpoJiereHepaTUBHUX 3aXBOPIOBaHb, TaKUX $SIK XBOPO-
0a AuspureiimMepa 3 mi3HiM 1mmoyaTtkoMm [81—84]. L2 Ta-
KOX aCOLIOETHCS 3 MiABUIIEHHSIM BMICTy TOMOLIMCTEIHY
(Hcy) — rinepromouucreinemiero (HHcy) i, otxe, mmoB’s-
3aHUI 3 MABUIIEHUM OKMCHIOBAJbHO-BITHOBHUM CTpe-
coM, a Takox 3 mopyieHHssM FOCM [85].

Hcy € He3amiHHOIO (HEIPOTEIHOreHHOIO) CipKOBMiC-
HOIO aMiHOKMCJIOTOIO Ta MMPOMiXKHUM META0O0JIiYHUM IPO-
IYKTOM, IO YTBOPIOETHCS 3 JIeMETUJIHOBAHOI He3aMiHHOIL
aMiHOKUCJIOTM METiOHiHY. 3arajJbHOBITIOMO, 1110 KOHIICH-
Tpauii Hcy B miasmi o6epHeHO ponopiiiiiHi KOHLIEHTpa-
uisM Gosniesoi kucnotu, Bitamidis B, i B.. Kpim Toro,
3apa3 Bu3HaHoO, mo HHcy mae BackymoTOKcHYHY milo,
HEHpPOTOKCUYHY [il0, TOB’sI3aHy 3 Helpo3amnajleHHsIM,
HelipoJereHepalli€lo, MpoOOKCUIALIEI0, a TAKOX XapaKTe-

PU3YETHCS MPOATEPOreHHUMM,/TIPOTPOMOOTUYHUMU eheK-
tamu [86—88]. HHcy Bimirpae BaxkyimBy poJib y BAHUKHEH-
Hi OKMCHOTO CTpecy 3 Ha[UTMIIKOBUM yTBOopeHHsIM RONS B
EHIOTeJIii CyarH i 6araTboX CCTeMax OpTaHiB.

Binomo, mo FOCM niarpumye yucieHHi ¢iziooriuxi
npouecu. Boun BKiIo4aroTh 0i0OCMHTE3 MyPUHIB i TUMIAU-
JIaTy, TOMEOCTa3 aMiHOKUCIIOT TJIILIUHY, CEPUHY 1 METIOHi-
HY, eMireHeTUYHY IMiATPUMKY, a TAaKOX 3a0€3MeUeHHsT aHTH -
OKCHIAHTHOTO 3aX1CTy 4Yepe3 aito rayraTiony (GSH) mportu
RONS. Kpim Toro, FOCM TakoX BaxkJIMBUIi 1Jis TeHepa-
1ii eHeprii 3a morioMmorow yrBopeHHs ATP y miToxoHmpi-
ax. ®onieBa kucnora HeoOxigHa it FOCM, 1110 BKJIOYA€E
BJXJIMBY MEpEXY LUISIXiB, 3aIy4€HUX O MEPEeHECEeHHs Ta
OCTaTOYHOTO BUKOPUCTAHHS OMHOBYTJIEIIEBUX OAVHULIb. L5t
Mepexka HeobxinHa mist 6iocunTedy JAHK, PHK, meTabonis-
MY aMiHOKHUCJIOT i peakiiii MmeTwtioBanHsI. FOCM Bkiouae
MEpexXy B3aEMOIOB’s13aHUX (hOJTIEBO3AJIEXKHUX MeTabo-
JIIYHUX LUISIXiB, BiAIMOBiTaJIbHUX 32 B3a€EMOIIEPETBOPEHHS
CEepUHy W MJIILWUHY, CUHTE3 TypuHY i TUMIinunary de novo,
CUHTE3 de novo i peMeTWIIOBAaHHSI TOMOLIMCTEIHY IO METio-
HiHY, a TaKOX 3a0e3reuye aHTUOKCUAAHTHUI 3aXUCT Yepe3
BupooHuLTBO GSH uepes nuisix Tpanccyabdypartii [81].

3apa3 BUBYAEThCs poJib nopyiieHHs: FOCM y po3But-
Ky IIyKPOBOTO AiabeTy 2-ro ThIy, XBOpoOu AsblreiiMmepa
i1 JOBFOCTPOKOBUX/TTOCTrOCTpUX HacinkiB SARS-CoV-2
(PASC). BaxmmBo, mo migBuimenuii Hcy moxHa BBa-
xatu OiomapkepoM mopyuieHHss FOCM, 1mo mnpusBo-
JIUTh 10 TTIOCUJIEHHSI OKMCHIOBAJbHO-BIJTHOBHOTO CTpPECY.
OTtxe, TineproMoIMcTeiHeMisl OB’ s13aHa 3 TOPYIIEHHSIM
FOCM y KOXXHOMY 3 HaBEACHUX BUILE KIIHIYHUX 3aXBO-
proBaHb [89].

MerTioHiH i TeTparizpodosaT OTpUMYIOTh TepeBaxkHO
3 e sl 3a0e3MedyeHHsT IMKIIB METIOHIHY i (oJiieBoi
KUCJIOTH, a (pepMEHT MEeTiOHIHCHUHTA3a i 10T0 BaXKJIMBUIA
KodakTop BitaMiH B , ocinaioTh LeHTpabHE MiCLIE Y B3a-
€MO3B’s13aHUX LIMKJIaX (HoaieBoi KUcaoTu it MeTioHiHy [90].

Pesynbpratu emimeMioNIOTiYHMX MOCIIIKEHDb ITOKA3y-
FOTh, III0 HU3KYi PiBHi TOMOLIMCTETHY B CUpOBATIIi IMOB’s3a-
Hi 3 HIXKYOIO YaCTOTOIO CepleBO-CYTMHHUX 3aXBOPIOBAHb.
YucneHHi paHAOMi30BaHi KOHTPOJIbOBaHi JOCIiIKEHHS
BUBYAJIU €(DEKTUBHICTh 3HMKEHHSI PiBHS TOMOIIMCTEIHY
3a 0MOMOTOI0 100aBOK (DOJIiEBOI KUCIOTU 1 aKTMBHOTO
MeTaboJIiTy S-MeTUITeTpariapodoaTy 1oa0 PU3UKY cep-
LIEBO-CYAMHHMX 3aXBOpIoBaHb. AKTHUBHA (opMma ¢oaieBoi
KHUCJIOTU BiTHOBIIIOE (DYHKIIiIO €HIOTENII0 i CIIpUsie 3HU-
JKeHHIo 3arajbHux pusukis CC3 [81].

DortieBa KMCIOTa i BiTaMiH B, € BaXnuBumMu Mikpoene-
MEHTaMM, HEOOXiTHUMU ITiJ Yyac BaritTHOCTi. BoHu 6epyTh
yuacth y MetwnoBaHHi JIHK, GiocuHTe3i HykieiHOBUX
KUCJIOT i OiJIKiB, HEOOXiMHUX JJIs1 peIuIiKallil KJIiTHH i poCTy
wiona. Jlo6aBku ¢os1ieBOi KMCIOTU IINPOKO PEKOMEHIY-
JOThCSI XKiHKaM penpoayKTUBHOTO BiKy 10 i il 4yac paHHbO1
BariTHOCTI IJIsI 3amo0iraHHs aedeKTaM HepBOBOiI TPYOKHU,
mo ¢opmyetbes. [IpocrieKTuBHE KOTOpTHE AOCIiIKEHHS
B Crniontyuenux IllTarax BUSIBUIO, 110 OiJIbIl BUCOKE CITO-
XKUBaHHS (POIiEBOI KMCIOTH OO BaTiTHOCTI aCOIIIOETHCS 3
MEHIIIMM PU3UKOM recTalliiiHOTO 1IIyKpoBoro niabety [91].

@oniepa KucnoOTa i KobanamiH (Bitamin B ), sKi Ge-
PYTb Yy4acTh B OTHOBYIJICLIEBOMY METa00J1i3Mi, € BaXJIMBU-
MU BUXiTHUMU peYOBUHAMMU IS 0iOCHMHTE3y HYKJICOTUIIB
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i amiHokucot. Hediuut donieoi Kucaoru i Biraminy B,
y 3arajibHiil MOMyJIsILIil MOB’I3aHUI 3 aHEeMI€lO i TopyIle-
HUMU KOTHITUBHUMM (YHKIISIMU 3 JOAATKOBUM pPU3U-
KoM HepBoBux nedektiB, CC3 i miadery. [lomepenHi mo-
CIIIIDKEHHSI MOKa3aiu, IO KOHIIEHTpALlisl LUMPKY/II00Y01
¢oJ1ieBOI KMCIOTH 3HAYHO HIMXKYA B MALIEHTIB 3 1iabeToM
2-T0 TUITy TIOPiBHSIHO 3i 310poBUMU JtoAbMU. [laHi, onep-
JKaHi B KOropTHOMY AociimkeHHi 8067 nmauieHTi i3 LIJ12,
CBiIYaTh PO HEJIIHIHHUI 3B’SI30K piBHIB (DOJIIEBOI KHUCIIO-
TH i BiTaMiHy B, y cupoBariii KpoBi 3 pU3HKOM CMEPTI Bil
CC3. I1oka3zaHo, 1110 HA3bKI piBHI (POIiEBOI KUCIOTH Oy
MOB’s3aHi 3i 3Ha4YHO BUILIMM pusukom cMmepti Bim CC3 ce-
pen oci6 i3 LIZ12 [92].

Pesynbrati nociimkeHHsSI BKa3yloThb Ha BaKJIMBICTb
HiATPUMKM TTIOMipHUX PiBHiB CUPOBAaTKOBOI (hOJIi€BOI KUC-
JIOTH i BiTaMiHy B, y 3HMXEHHI pU3KKY CMEDTI Bi cepue-
BO-CYAMHHUX 3aXBOPIOBAHb CEPEJl TOPOCIUX i3 IIYKPOBUM
nIiabeToM 2-TO THITY.

Y BeauMKOoMy TPOCTIEKTMBHOMY KOTOPTHOMY JIOCITi-
IKeHHI TpoTsroM 30-piyHOTo CIIOCTEPEKEHHSI CIIOXUBaH-
Hs1 (HOJTiEBOT KMCJIOTH (BKJTIOUAJIO SIK TIETUYHI, TaK i 10/1aT-
KOBi pecypcu) Oyj0 MoB’si3aHe 3 00EpPHEHOIO 3aJIEXKHICTIO
i3 3aXBOPIOBAHICTIO Ha mia0eT cepen JOPOCIUX i B Kopeii-
CbKUX i SIMTOHCHKUX XiHOK [93]. IMOBipHO, 11eii 3BOPOTHM T
3B’S130K MPUHANMHI YaCTKOBO ITOSICHIOETBCSI acollialli€o
HIISIXiB (DOJTIEBOI KUCIOTU 3 YYTIMBICTIO 10 iHCYJIiHY 200
3anajeHHsIM. 11i BUCHOBKU IiATBEPIKYIOThCS MMONEPETHIM
TMOCITIIKEHHSIM, SIKEe TPOJEMOHCTPYBAJO, 110 CIOXWBaH-
Hs1 (osieBOI KUCIOTHU 3 TXKelo i piBeHb (hOJi€BOI KUCIOTU
B CMPOBATLI KPOBi Oy/I1 HMKYMMU B TTamieHTIiB 3 LIJ12, Hix
Y 3I0POBUX KOHTPOJIBHUX Cy0’€KTIB. ¥ TOTOYHOMY TOCITi-
mkeHHi LIJ1 BctaHoBII0OBaIM 3a piBHSIMU ITIOKO3U B IUIa3Mi,
MepopajibHUMU TeCTaMU Ha TOJIEPAHTHICTh 10 TJIIOKO3U,
KoHIeHTpauismMu HbAlc i mpuiioMoM NpoTuaiabeTUIHUX
npenapariB potsiroM 30 pokiB. Kpim Toro, BuB4aiu 38’51~
30K MiX CITIOXXUBaHHSAM (POJTi€EBOT KMCJIOTHY i MapKepaMH iH-
CYJIIHOPE3UCTEHTHOCTI B KPOBi i1 CUCTEMHUM 3allaJIeHHSIM
IJIST TOCJIiIpKeHHSI OCHOBHMX MeXaHi3MiB 1i mii. Ha BigMiny
Bil (oJ1ieBOI KUCIOTH TTepeBaXkHa OUIBIIICTD 1€l KOTOPTU
He BifluyBasia HEJI0CTAaTHOCTI BitamiHiB B, i B ,, i mepesaru
LIMX 1BOX BiTaMiHiB rpynu B mono pusuky aiadety 6yau He
TaKMMU BUPAKEHUMU, sIK (osaty [94].

IlozutuBHy acouialiito ¢osi€eBOI KUCIOTH 3 PUSUKOM
niabeTy, BUSBJIEHY B LIbOMY JOCIIKeHHI, MOXHA TTOSICHU-
T 3BOPOTHUM 3B’sI3KOM 3 Hcy KpoBi, migBuIleHUIi piBeHb
SIKOTO TIPUYMHHO IMOB’si3aHuid i3 po3ButkoM LI/12. IToBi-
JOMJISIIOCST, 110 1eiuT GOoTi€BOI KMCIOTU CEPIiO3HO TIe-
pelIKoKae 6ioCMHTe3y it ceKpellii iHCyliHy B B-KITiTUHAX
MiIIITYHKOBOI 3aJI03U 1 TIOPYIIIYE TOJEPAHTHICTh 10 TJIIO-
KO3 B IIYpiB 3i croHTaHHOIO TinepTeHsieto [95]. IMpeHa-
TajlbHEe BBEJIEHHSI BUCOKUX /103 (hOJIiIEBOT KUCITOTU 3MEH-
IIIy€ TiMepriikeMilo, CIIPUYMHEHY T'eCTalliifHOI i€TOI0 3
BUCOKMM BMIiCTOM XUpY 11 caxapo3u B MOTOMCTBA IIIyPiB.

TToBimomiisiocst TaKOX, 110 Xap4yoBi 100aBKU 3 BUCO-
KMMHM 103aMu (DOJIiEBOI KMCAOTU TOJIMIIYIOTh iHCYIiHO-
PE3UCTEHTHICTh y LIYPiB 3 METa0OIiIYHUM CHHIPOMOM i B
MUIIEH Ha BUCOKOXHUPOBIi mieTi. PaHaoMizoBaHi KIIiHiUHi
BUMPOOYBaHHS MOKa3alIu, 110 MPUoM (OJIi€BOI KUCIOTU
OyB IMOB’s13aHU 3i 3HAUHUM 3HMKEHHSIM PiBHSI LIUPKYJTIO-
1o4oro iHcyJiHy i C-peakTuBHoro 6inka. Kpim toro, 6ysio

BUSIBJIEHO, 1110 H00aBKM (hOJiEBOI KMCIOTU 3MEHIIYIOTh
OKHUCHIOBaJIbHUI cTpec [93], mosimniiyioTh eHaoTeiaab-
Hy nuchyHKII0 i MonyatoTh MeTuatoBaHHs JIHK reHis,
MOB’sI3aHUX 3 Tepeadyelo CUTHAJIB iHCYJiHY, 110 MOXe
3HWKYBaTH PU3MK miadety [94].

Otxe, OyB BCTAHOBJICHUI1 3B’S130K MiX CITOXKMBaHHSIM
¢omieBoi kucnotu it Mmapkepamu Hcy, iHcymiHOpe3ucTeHT-
HOCTi, CUCTEMHOTIO 3aIaJieHHsl, i BUSIBJICHO, 1110 CITOXU-
BaHHs (poyIaTy 3HAUHOIO MipOIO TTOB’sI3aHe 3 HIDKYUMU PiB-
HsaMmu Hcy, iHcyniny i C-peakTuBHOTrO OinKka. Pesynbratu
1IOTO TPUBAJIOTO KOTOPTHOTO JOCJIIKEHHS CBiT4aTh PO
T€, 110 MOJIOJi TOPOC/Ii 3 BUCOKMM CITOXMBaHHSIM (oJtie-
BOI KMCJIOTA MalOTh MEHIIY HMOBIpHICTb PO3BUTKY Aia0eTy,
MOXJIMBO, Yepe3 MexaHi3MM, IToB’s13aHi 3 piBHeM Hcy, iH-
CYJIIHOPE3UCTEHTHICTIO I CUCTEMHUM 3amajeHHSIM.

In’ekuis 5-MTHF (3 MKr/kr macu Tija 1ypa) moJiirn-
mryBasia (pyHKILit0 HUPOK i TTocab/itoBaia OKMCHIOBAIbHU I
CTpec i3 BiTHOBJIEHHSIM IJIyTaTiOHY i 3MEHIIIEHHSM Tepe-
KMCHOTO OKMCHEHHS mimifiB y Hupkax. 5-MTHF aktusy-
BaB ¢akrop TpaHckpumniii Nrf2 (Nuclear factor erythroid
2-related factor 2) i migBuIIlyBaB y HUpKax eKkcripeciio dep-
MEHTIB, 110 CHUHTE3yIOTh TJIYyTaTiOH, CYNEPOKCUIINCMY-
tazu-1 (COJl) i remokcureHasu-1. IHkyOGalist KJIiTUH 3
5-MTHF 3meHnmryBaia mOMKOMKEHHS KJIITUH i 301IbIIIy-
BaJla €KCIpPECil0 aHTUOKCUAAHTHUX (DePMEHTIB i piBeHb
BHYTPIIIIHbOKJIITUHHOTO TJIyTaTiOHY.

e mocmimkeHHS TIPOAEMOHCTPYBaJIO, IO iH €K-
11is1 HU3bKOI 103U Oi0JIOTiYHO aKTUBHOI (hopMU (oIieBOI
xkuciaotu (5-MTHF) moxe mocimabuTi OKMCHIOBaJTbHUIA
cTpec i momimuuTu QYHKII0 HUPOK y HIypiB 3 iliemiu-
HO-penepdy3iiHUM TOCTPUM TOIIKOIXKEHHSIM HUPOK.
AHTHOKCUIIAHTHUI edeKT (oJieBoi KUCIOTH YacTKOBO
orocepenKoBaHuii akTuBalielo Nrf2, MmigBUILIEHHSIM €KC-
rpecii aHTMOKCUIAHTHUX (DEPMEHTIB i BiTHOBJIEHHSIM PiB-
HS TJIYTaTiOHy B HUpPKax. Pe3yabrat LbOro HOCTiIKEHHS
MOXYTb 3alIO4aTKyBaTU HOBUI MilIXif 11010 BUKOPUCTAH-
Hs1 100aBOK 3 MiKpOeJIeMeHTaMU TTPOTH OKMCHOTO CTPeCy i
OKPECJIUTH iX BILUIMB Ha MOJIMIIEHHS KJIiHIYHUX pe3yJibTa-
TiB y ALIIEHTIB i3 3aXBOPIOBAaHHSIMU HUPOK [96].

ATepocKiepo3 — XpOHiyHe 3amajibHe 3aXBOPIOBAHH!,
1110 MIPU3BOIUTH IO immemii TKaHuH [82—84]. SIk GioioriyHo
akTuBHA hopma dosmieBoi KUcaoTu, L-5-MeTunreTpariapo-
¢onar (L-5-MTHF) moxxe mosnimiiryBati (OyHKIIIO €HIO-
TeNMito. Y HACTYMHOMY MOCIHIKEHHI 72 caMili 1iypiB JiHil
Bicrap posnomiiwiu Ha Ipynu: KOHTPOJb, aTepOCKIepO3
(miera 3 BucokuM BMicToM xkupy — HFD), domieBa kucmo-
ta (HFD + 3 mr/kr donieBoi kucinot), Hu3bka noza L-5-
MTHF (HFD + 3 mr/kr L-5-MTHF), Bucoka noza L-5-
MTHF (HED + 10 mr/kr L-5-MTHF). Yepes 13 TuxxHiB y
1LIIypiB pO3BMBABCS aTePOCKIEPO3, AUCiITiAeMisl Ta Cepilo3Hi
ypaxkeHHsI aopTu. Bukopucranns Bucokux 103 L-5-MTHF
MiABUIIYBAJIO KOHLIEHTpaLilo (oIieBOI KUCIOTU B CUPOBa-
TLi KPOBi, 3HIKYBaJO PiBHI TOMOLMCTEIHY, ITOIMIIYBaIO
JIMiAHW TpodiJib CMPOBATKU, MOCKITIOBasIO ekcripecito NO
i NOS, nocuitoBago akTUBHICTb i aHTUOKCUIAHTHI BJIACTU-
BOCTi TJIyTaTiOHMEPOKCUIA3U, 3HWXKYBAJIO KOHIIEHTpALIil0
MDA, piBui MPHK Olrl i RelA y TKaHMHaX aOpPTH, a TAKOX
excripecito dakropiB 3amaneHHs, TNF-o, IL-6, IL-1p.
YMicT (hakTopiB, 1110 MOLIKOMXKYIOTh EHIOTETiaIbHi KIIiTH-
Hu — ET -1 i sICAM-1, takox OyB 3HmKeHuii. Kpim Toro,
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MiIBUIIYBaJlaCh aHTUOKCHIAHTHA aKTUBHICTh CUPOBAaTKOBOI
CO/. Otxe, L-5-MTHF cnpasnsie oueBUuaHMiI TTpoTHU3a-
NaJbHUM 1 aHTUOKCUIAHTHUM BIUIMB Ha XBOPi KPOBOHOCHI
cynunu. JlikyBanus L-5-MTHF moxxe mocna6moBatu ate-
POCKJIEpO3 Y ILIYPiB i 3MEHIIYBaTU YaCTOTY YpaXXeHb aOPTH.
AHTHATEePOCKIEPOTUYHNI MeXaHi3M MoxXe OyTH IIOB’si3a-
HUIA 3i 3HIKeHHSIM eKcripecii reHiB Olrl i RelA [97].

BucHoBkuU

LlutpycoBi Oarati mosieHonamu, i iX BUKOPUCTaHHS
BX€ JABHO TOB’SI3aHE 3 MOJIMIIEHHSIM 3[10POB’Sl JIIOJUHU
TP Tinepainiaemii, HopyIeHHsIX iMyHHOI peakilii, ilemid-
Hilt XBOpoOi ceplis, ceplieBiii HemocTaTHOCTI. bepramor Bin-
PI3HSIETHCS Bifl iHIIMX LIUTPYCOBUX YHIKaJIbHUM TpodiiemM
(bJ1aBOHOIIB i IJIIKO3UIiB, HAsSIBHUX Y OT0 COKY (Heoepio-
LIUTPUH, HEOTeCTepUINH, HAPWUHTIH, PYTWH, HEOIECMiH,
porioiH, MOHUMPUH Ta iH.). JlOCHiIKEeHHs ToKa3au,
mo ¢raBoHoinHA (pakiliss 0epramMoTy 3maTHa 3HMKYBATU
piBeHb JIIiAIB Y CUpOBATIli KpOBi, MOJIMIIYIOYN Mepedir
aTepOCKIIePO3y 3a PaXyHOK MOIY/IIOBaHHS (hepMEeHTaTUBHOI
AKTUBHOCTI, aHTUOKCUJAHTHUX, TIPOTU3AaMAJIbBHUX MEeXaHi3-
MiB, iHriOyBaHHSI akTuBallii Ta nposidepaliii MOHOLIUTIB.
HNucninimemiss € BaxXIuBUM (PaKTOPOM PU3UKY PO3BUTKY
arepockieposy il imemiuHoi xBopodu cepust. KiiHiuHi go-
CJIDKeHHS TiMOJIIMiaAeMiYHMX BJACTUBOCTEM OepramoTy
MOKa3yoTh, 110 OTpUMaHi 3 6epramoty noJjideHonu (500—
1500 mr/nensb) 3naTtHi 3HMXKyBaTH piBeHb LDL-C, Tpurii-
nepuni, non- HDL-C, MamoHOBOrO miaabaerimy, iHCyJIiHY B
I1a3Mi HaTIIe, JJCITUHY, CITiBBiIHOLICHHS JICITUHY/aIATIO-
HekTuHy, hs-CRP i TNF-a 3anexHo Bin 1031, sika BU3Ha-
YAETBHCSI CTYNEHEM OYMILEHHSI €KCTPakTy. BukopucraHHs
OepramMoTy 3 HU3bKMMU I03aMU CTaTHHIB PUBEJIO IO MO~
IIEHHS JIIMTiAHOTO TTPOdiTIO, 1O CBITYMTH PO CUHEPTiYHUI
edeKT Mixk cTaTuHaMu i 6epramoToMm. [lieTuuHi moigpeHo-
Jii, 30kpema (hIaBOHOIAM, MalOTh HU3KY BaXJIMBUX 0ioJ10-
riyHMX (QYHKILi#, BKIFOYHO i3 3aXMCTOM BiJl aTEpPOCKIIEPO3Y,
OKHMCHIOBAJIBHOTO CTPECY i JiereHepaTUBHUX 3aXBOPIOBaHb.
binpiricts GionoriyHux ¢GyHKIINA (GIaBOHOILIB GepraMoTy
MOB’s13aHi 3 IXHIMM aHTUOKCHUJAHTHUMM BJIACTUBOCTSIMU,
110 OOTPYHTOBYE ONTUMaIbHEe BUKOPUCTAHHS (DIIaBOHOINIB
SIK aJIbTepHAaTUBHMX 3aCO0iB IS JIIKyBaHHS TinepJiriaemii
Ta CeplLeBO-CyTMHHUX YCKJIATHEHbD.

®ogiea Kuciora (BiTaMiH By) € 100pe Bimomorwo aH-
TUOKCHUJAHTHOIO CIOJIYKOIO, Y sIKili OiOJIOTIYHO aKTWBHI
MOXiJIHi 1IIbOTO BiTaMiHy, (popMu TeTparigpodoiaty, MaroTh
3HAYHO BUIIY aHTUOKCUAAHTHY aKTUBHICTh. OmHaK edek-
TUBHICTh (DEPMEHTATUBHOTO MepPeTBOPEHHS (hOoJIiEBOT KMC-
JIOTU B ii akTUBHI (pOpMHM B JIIoneil ayxxke Hu3bKa. Lleit Bi-
TaMiH BiIirpa€ CyTrTeBY poOJib Y BYIJIELIEBOMY METa0OIi3Mi,
CUHTe31 HyKJIeTHOBUX KucaoT i MmetwnoBaHHi JIHK. Kpim
TOrO, BiH Ii€ K KodaKTop i KocyOcTpar y 6baraTboX peak-
wisix. BindHayeHuit 3HaYHMIT TTO3UTUBHUI BILTUB 100aBOK
MTHF (5-metunrerpariapogoiaT) Ha IyKpoBUIi niabet
2-ro TUAMY i1 niabeTonaTii, MeTaboIiYHUI CUHIPOM, XBOPO-
Oy AublireiimMepa i1 1oBroctpokosi Hacigku SARS-CoV-2.
OKxpeMo CIlif Bin3HAUYUTU €(PEKTUBHICTb 3HVKEHHS PiBHS
TOMOLIMCTETHY 3a JOMOMOroI0 100aBOK (DOTiEBOT KUCIOTU
i1 aktuBHOro MeTabosity MTHF mist BinHOBIEHHST (hyHK-
11i1 eHI0TENi10 1 3HVXKEHHSI PUBUKY CeplIeBO-CYINHHUX 3a-
XBOPIOBaHb.

OTxe, BUKOPUCTAHHS LIMX CITOJIYK SIK OKPEMO, TaK i B
KOMOiHAIIi1 3 iIHIIMMH JiIiT03HIDKYIOUMMH TIperapaTaMu €
MepCreKTUBHOIO CTPATETi€o AJisl TiKyBaHHSI 0araTboX TsIK-
KUX 3aXBOPIOBAHb.

KonduikT inTepeciB. ABTOpM 3asBJSIIOTH MPO BiICyT-
HiCTh KOH(JIIKTY iHTEpECiB i BacHOi (hiHaHCOBOI 3alliKaB-
JIEHOCTI TIpM MiArOTOBL JAHO1 CTATTi.

Indopmanis npo dinancysanna. CTarTs IiArOTOBIEHA
B pamKax OromxetHoro ¢diHaHcyBaHHsI HAMH Ykpainu
3a IJIAHOM HayKOBO-HIOCHiAHUX poOiT AY «IHCTUTYT eH-
IOKpUHOJIOTII Ta 00MiHy peuoBmnH iM. B.I1. Komicapenka
HAMH VYkpainn».

Buecok aBTopiB y miaroroBky crarrti. 7porsko M.Jl. —
inest poOOTH I KOHCYJbTALIIl i Yac pejaryBaHHS CTATTi;
Cokonosa JI.K. i Ilywkapvos B.M. — aHani3 jgiTepaTypHUX
JIKepeJt i HarMCcaHHSI TeKCTY.
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Treatment of hyperlipidemia and other metabolic disorders
with bioactive preparations of bergamot and folates

Abstract. Citrus fruits are rich in polyphenols, and their use has long
been associated with improving human health in hyperlipidemia,
immune response disorders, coronary heart disease, and heart fail-
ure. Bergamot differs from other citrus fruits in the unique profile
of flavonoids and glycosides present in its juice. It was shown that
the flavonoid fraction of bergamot can reduce the level of lipids in
the blood serum, improving the course of atherosclerosis due to the
modulation of enzymatic activity, antioxidant, anti-inflammatory
mechanisms, inhibition of activation and proliferation of mono-
cytes. Clinical studies of the hypolipidemic properties of bergamot
show that bergamot-derived polyphenols can lower low-density lipo-
protein cholesterol, triglycerides, leptin, high-sensitivity C-reactive
protein, and tumor necrosis factor alpha. The use of bergamot with
low-dose statins led to an improvement in the lipid profile, suggesting
a synergistic effect between statins and bergamot. Dietary polyphe-
nols exhibit a number of important biological functions, including
protection against atherosclerosis, oxidative stress, and degenerative
diseases. Most of the biological functions of bergamot flavonoids are

related to their antioxidant properties, which justifies the optimal use
of flavonoids as alternative agents for the treatment of hyperlipidemia
and cardiovascular complications. Folic acid (vitamin B,) is a known
antioxidant compound, but derivatives of this vitamin, such as tetra-
hydrofolate, have higher antioxidant activity. However, the efficiency
of enzymatic conversion of folic acid into its active forms in humans
is very low. This vitamin plays an essential role in carbon metabolism,
nucleic acid synthesis and DNA methylation. Significant positive
effect of 5-methyltetrahydrofolate (MTHF) on type 2 diabetes and
diabetopathies, metabolic syndrome, Alzheimer’s disease, and long-
term effects of SARS-CoV-2 have been noted. MTHF effectively
reduces the level of homocysteine that helps restore the function
of the endothelium and reduce the risk of cardiovascular diseases.
Therefore, the use of these compounds, both alone and in combina-
tion with other lipid-lowering drugs, is a promising strategy for the
treatment of many serious diseases.

Keywords: bergamot extracts; polyphenols; folic acid; hyperlipi-
demia; diabetes; atherosclerosis
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Influence of obesity on reproductive
health before and during pregnancy

Abstract. Most women with obesity are fertile, although obesity increases the risk of infertility. This review describes
the influence of obesity on reproductive health before and during pregnancy and postpartum. It also discusses the
multidisciplinary management of obesity during a woman’s reproductive period based on the scientific literature on
the subject published from January 2015 to March 2022. Obesity is a risk factor for endometrial hyperplasia and
cancer. Women with obesity have a lower response to ovarian stimulation. In ovulation induction treatments, there
is less likelihood of ovulation using clomiphene citrate, higher doses of gonadotropins are required and a smaller
number of follicles develop. Women with polycystic ovary syndrome (PCOS) have a higher likelihood of obesity
(prevalence ranging from 14 to 75 % depending on the population studied), longitudinal weight gain and abdominal
obesity compared to women without PCOS. Obesity and PCOS are two conditions with complex pathophysiologies
and it is not clear which one of them acts as a cause or as a consequence of the other. The pregnancies of women
with obesity are at increased risk of different complications, including gestational diabetes, hypertensive disease
of pregnancy (gestational hypertension or preeclampsia), foetal malformations, prematurity, both spontaneous and
induced by other complications, Caesarean delivery, postpartum haemorrhage and thromboembolism. Primary care
practice includes health promotion and prevention actions, and it is often the first point of contact between a woman
and her partner and the healthcare service before they conceive. Primary care is therefore responsible for providing
this new family with quality prenatal care with preventive activities prior to pregnancy. In relation to obesity, this
situation provides the opportunity for effective communication with women and their families about weight goals
at this stage of life, the importance of weight loss prior to pregnancy, maximum weight gain during pregnancy and
postpartum weight loss to reduce the risk of adverse outcomes in current and future pregnancies.

Keywords: obesity; pregnancy; reproductive health; polycystic ovary syndrome; management

Obesity in pregnancy is a currently a major challenge in
obstetric care due to its prevalence, the adverse impact on
both mother and foetus and the consequences for the health
of present and future generations. This review describes
the influence of obesity on reproductive health before and
during pregnancy and postpartum. It also discusses the mul-
tidisciplinary management of obesity during a woman’s re-
productive period based on the English-language scientific
literature on the subject published from 2012 to 2022.

Literature search was performed using PubMed Data-
base of the National Library of Medicine, with date limits
from January 2015 to March 2022. We used the keywords:
obesity, pregnancy, reproductive health, preterm birth, and
other related terms. The studies of interest included original

papers and review articles on the influence of obesity on re-
productive health before and during pregnancy.

In Ukraine, the prevalence of overweight and obesity in
women of childbearing age (18—44) is 14.1 % [1, 2], with a
similar rate of obesity reported in women during pregnancy
[3]. Obesity in this age group is not only important because
of its prevalence, but also because it has a negative impact
on the different reproductive stages: menstrual cycle and
ovulation, achieving pregnancy spontaneously and through
assisted reproductive techniques (ART) and in terms of ma-
ternal/foetal complications during the pregnancy.

Most women with obesity are fertile, although obesity
increases the risk of infertility [4]. A number of elements
could explain the negative impact obesity has on fertility:
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ovulatory dysfunction, altered oocyte quality, endometrial
dysfunction [5].

Most studies concur that 35 % of women with obesity
experience menstrual cycle irregularity, and the prevalence
of oligomenorrhoea and amenorrhoea increases with the de-
gree of obesity [6]. Ovulatory dysfunction is also more com-
mon in women with obesity, and anovulatory infertility is
more prevalent as body mass index (BMI) increases. Women
with obesity and anovulation have greater abdominal obesity
than patients with normal ovulation with a similar BMI, so
abdominal obesity would therefore be a better predictor of
ovulatory dysfunction [7]. However, it is important to note
that polycystic ovary syndrome (PCOS) is a confounding
factor in determining the effects of obesity on ovulation [8].
Obese patients with regular cycles and no ovulatory disorders
also experience subclinical endocrine changes which, when
exacerbated, induce menstrual and ovulatory abnormalities.
Compared to women of normal weight, the ovulatory cy-
cles of women with obesity have lower total concentrations
throughout the cycle of follicle-stimulating hormone (FSH)
and luteinizing hormone (LH) and lower concentrations of
progesterone in the luteal phase, reduced LH pulse ampli-
tude in the early follicular phase, lengthening of the follicu-
lar phase and shortening of the luteal phase [9].

Insulin resistance associated with abdominal obesity in-
creases ovarian androgen production and reduces the liver’s
production of sex hormone-binding globulin (SHBG). In-
creased peripheral aromatization of androgen to oestrogen
in adipose tissue, together with altered levels of adipokines
such as leptin and IGF-BP, contribute to hypothalamic-pitu-
itary-ovarian axis disruption and menstrual disturbances [10].

Obtaining oocytes surrounded by cumulus cells and folli-
cular fluid in in vitro fertilization (IVF) is a model for studying
the intrafollicular endocrinological and metabolic environ-
ment. Women with obesity has higher intrafollicular concen-
tration of insulin, inflammatory markers and free fatty acids,
and these alterations are correlated with abnormalities in the
cumulus-oocyte complex [11]. The results on the fertilization
capacity of oocytes from women who are overweight or obese
are inconsistent, but obesity influences the development of
the resulting embryos, although the proportion of euploid
embryos is not reduced when BMI increases [12]. Oocytes
from women with BMI > 35 kg/m?have a higher prevalence
of meiotic spindle and chromosome alignment abnormalities
compared to patients with normal BMI [13].

Obesity is a risk factor for endometrial hyperplasia and
cancer. From the standpoint of fertility, endometrial im-
munohistochemistry studies found a correlation between
increased BMI and a significant reduction in the glandular
expression of oestrogen and progesterone receptors [14]. At
molecular level, women with obesity present differences in
the gene expression pattern in the implantation window, the
period when the endometrium is receptive for embryo im-
plantation, and these differences are more pronounced in
women with infertility or PCOS [15]. A combined analysis
of the available evidence suggests a potential negative impact
of obesity on both the oocyte and the endometrium [16].

Obesity is associated with poorer outcomes in fertility
treatments and in ART. Women with obesity have a lower
response to ovarian stimulation. In ovulation induction

treatments, there is less likelihood of ovulation using clo-
miphene citrate, they require higher doses of gonadotropins
and a smaller number of follicles develop [17]. In IVF cy-
cles, ovarian stimulation takes longer and requires a higher
dose of gonadotropins, fewer oocytes are obtained and there
is an increased rate of cancelled cycles due to suboptimal or
no response to stimulation [18]. A reduction in the expres-
sion of the FSH receptor in the granulosa cells of the ovarian
follicle and a decrease in the production of oestradiol have
been found, which could be mediated by the hyperinsuli-
naemia associated with obesity [19].

According to the results of a recent meta-analysis, wo-
men with obesity have a lower likelihood of live birth in
IVF compared to women with normal BMI (RR [95% CI]
0.85 [0.82—0.87]), and the prognosis is worse when obesi-
ty is associated with PCOS [20]. A woman’s age has a huge
influence on fertility and ART outcomes, so as a woman’s
age increases, BMI has less of an impact on the live birth
rate from IVF [7].

Before an IVF cycle, a couple with obesity should be
assessed and advised by a multidisciplinary team, consi-
dering BMI, abdominal obesity and comorbidities, not only
to establish the potential negative consequences for fertility
and maternal foetal health, but also to determine the safe-
ty of the technique in the woman, particularly the follicular
puncture-aspiration to obtain oocytes under sedation re-
quired by IVF techniques.

PCOS is the most common cause of infertility due to
anovulation. Women with PCOS have a higher likelihood
of obesity (prevalence ranging from 14 to 75 % depending
on the population studied), longitudinal weight gain and ab-
dominal obesity compared to women without PCOS [21].
Obesity and PCOS are two conditions with complex patho-
physiologies and it is not clear which one of them acts as
a cause or as a consequence of the other. Obesity exacer-
bates different reproductive and metabolic aspects of PCOS,
which contributes to increasing the likelihood of menstrual
irregularity and oligo-/anovulation, with a negative impact
on these patients’ fertility. Once pregnant, women with
PCOS have an increased risk of gestational hypertension,
preeclampsia, gestational diabetes (GD) and preterm birth
[22]. Obesity and PCOS are independent risk factors for
several of these gestational complications, and when they
present simultaneously their negative effects on pregnancy
can be amplified [23]. Weight loss is the first therapeutic step
in patients with PCOS and obesity and is known to improve
reproductive, metabolic and psychological parameters [24].
Weight loss interventions that achieve a reduction of at least
5—10 % can reverse the negative effects on ovulation and
fertility in these women [25].

Obesity is associated with different short-term and long-
term adverse consequences. Overweight or obese woman have
an increased risk of spontaneous abortion and euploid abor-
tion compared to patients with normal weight [26]. The preg-
nancies of women with obesity are at increased risk of a dif-
ferent complications, including GD, hypertensive disease of
pregnancy (gestational hypertension or preeclampsia), foetal
malformations, prematurity, both spontaneous and induced
by other complications, Caesarean delivery, postpartum hae-
morrhage and thromboembolism [27]. Maternal obesity does
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not only have a negative impact on the health of women, but
also on their children’s. Different observational studies indi-
cate a close relationship between maternal weight and obe-
sity and cardiometabolic risk factors in their offspring [28].
Pre-gestational BMI is highly correlated with adiposity not
only in the newborn, but also in childhood, adolescence and
adulthood, potentially affecting health throughout life [29].

The preconception period is an ideal time to assess and
manage conditions that may affect the health of the mother
and foetus during the pregnancy, as they can have long-
term implications for both. During the periconception pe-
riod, women are particularly vulnerable to weight stigma,
including in the healthcare setting, where some healthcare
professionals may evince prejudice and negative attitudes
towards them [30]. Education in the health sector through
recommendations for maintaining positive communication
is essential if this situation is to be improved, for example
using person-first language, promoting healthy behaviours
rather than focusing solely on weight, and involving obese
women in the therapeutic decision-making process [31].

Primary care (PC) practice includes health promotion
and prevention actions, and PC is often the first point of
contact between the woman and her partner and the health-
care service before they conceive. PC is therefore responsi-
ble for providing this new family with quality prenatal care
with preventive activities prior to pregnancy. In relation to
obesity, this situation provides the opportunity for effective
communication with women and their families about weight
goals at this stage of life, the importance of weight loss prior
to pregnancy, maximum weight gain during pregnancy and
postpartum weight loss in order to reduce the risk of adverse
outcomes in current and future pregnancies. The ideal role
of the PC doctor is to raise the woman's awareness of the
importance of maintaining a healthy weight, help them to
engage in effective weight loss strategies and to support any
initiatives undertaken by the patient. In PC, the interven-
tion strategy of the Five As (Ask, Advise, Agree, Assist and
Arrange) has been adopted for the implementation of be-
havioural interventions and advice on the main risk factors,
including weight control [32].

The first line of treatment for tackling obesity consists of
promoting healthy habits through lifestyle changes, which
combine dietary interventions and physical exercise (PE)
[33]. Healthy diets encourage the consumption of plant-
based foods, rich in fibre, vitamins, minerals and antioxidants
(vegetables, fruits, legumes and whole grains), and unsatu-
rated fats (olive oil, nuts and oily fish), together with poul-
try, dairy products, eggs and red meat eaten in moderation.
Eating patterns such as the Mediterranean diet (MD), At-
lantic, vegetarian or low glycaemic index (GI) diets could be
effective for weight loss [34]. PE should be started gradually,
aiming for 150 min of moderate-to-intense aerobic activity
such as running, cycling, swimming, aquagym or dancing.
In addition, programming strength activities, either with the
body alone or using elastic bands, two or more times a week
is recommended. At the same time, cognitive-behavioural
psychological support should be considered to facilitate ad-
herence to changes and to keep them up. During the peri-ges-
tational stage, alcohol and tobacco, as well as any other toxic
substances, should be completely avoided.

Few studies have been published in this area because the
guidelines recommend that any potentially teratogenic medi-
cal treatment be discontinued before pregnancy [35]. Some
studies have analysed the effect of GLP1 analogues a few weeks
before conception. In one of these studies, greater weight loss
and an increase in the rate of spontaneous pregnancies were
found in a cohort of women with obesity and PCOS who re-
ceived treatment with exenatide during a short pre-pregnancy
period when compared with metformin [36]. Another pilot
study in a cohort of women with obesity and infertility due
to PCOS compared short-term treatment preconception with
low-dose liraglutide combined with metformin to treatment
with metformin alone, observing an increased IVF pregnancy
rate in the combined treatment group [37].

Weight management in the preconception period may
also include advice on surgical treatment for obesity prior to
pregnancy. Women who are candidates for BS should be ad-
vised and assessed by a multidisciplinary team, highlighting
the benefits of weight loss prior to pregnancy, not only in
terms of fertility, but also in maternal-foetal complications,
without forgetting the potential negative consequences for
maternal health (nutritional deficiencies, mechanical com-
plications with restrictive techniques, episodes of intestinal
obstruction due to internal hernias or weight regain) and
foetal health (SGA and intrauterine growth retardation),
as well as the advisability of referral to a specialised centre
for management during the pre-pregnancy, pregnancy and
postpartum periods [38].

Conclusions

The available evidence collected in this review supports
the implementation of strategies for the prevention and inte-
grated management of obesity in women of childbearing age,
with the aim of improving their fertility, reducing pregnan-
cy-related risks and benefiting the health of their offspring.
Population-based information-providing activities, the de-
sign and development of preventive and therapeutic programs
and specific training for the different healthcare professionals
involved in the management of these patients are all neces-
sary, in addition to the organisation of multidisciplinary teams
for the most complex cases. The involvement of the health
authorities and scientific societies is essential for the organi-
sation of activities intended to promote research, training and
dissemination of information, in scientific forums and in the
media, social networks, health centres and other areas in or-
der to address a highly prevalent problem, and at the same
time potentially improve the health of the population.
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2 AbBIBCbKW HALIOHQABHU MEAVNYHUA YHIBEPCUTET iMeHI AQHUAQ [AAmLbKOro, M. /\bBiB, YkpaiHa

BnAUB OXXUPIHHS HO PENPOAYKTUBHE 3AOPOB’S
AO TA MiA YAC BATTHOCTI

Pe3tome. BinbiuicTs XiHOK 3 0XUPIHHAM € (GEePTUILHUMU, X04a
OXUPiHHS MiABUIIYE PU3UK Oe3rutinas. B ornsiai nitepatypu onu-
CYETBCS BIUIMB OKUPIHHS HA PENPOAYKTUBHE 3[I0POB’SI 10 Ta il
yac BariTHocTi. TakoxX 00roBOpPIOETHCS MIKAMCLMILTIHAPHUI MiJI-
XilI 1O JTiKyBaHHS OKUPiHHS B pEMPOAYKTUBHUM MePiof XKiHKU Ha
OCHOBI MyOJTiKalliii Ha 1110 TeMy 3a mepiof i3 ciuns 2015 poky mo
oepeseHb 2022 poky. OxupiHHS € (HaKTOPOM PU3MKY rinepruiasii
€HIOMETpilo Ta paky. KiHKM 3 OXXMPIHHSIM MalOTh MEHIIY peak-
1i10 Ha CTUMYJIALIIO sIeUHUKIB. [1py iHAYKIIii OBYJIALIiT iCHYE MEH-
111a KMOBIPHICTh OBYJISILIIi 3 BUKOPUCTAHHSIM KJIOMicheHy LIUTpa-
Ty, HOTPiOHi BMILI 1031 TOHALOTPOMIiHIB, i PO3BUBAETHCS MEHIIA
KiTbKicTh omikymiB. XKiHKM i3 CHHIPOMOM TIOJIIKICTO3HUX SI€U-
HukiB (CITKf) matoTh BUllly HMOBIPHICTH PO3BUTKY OXUPIHHS
(nmoiMpeHicTb nepedysae B Mexkax Bif 14 10 75 % 3anexHo Bia 10-
CJIIKYBAHOI TTOITYJISALLIT), 30LTbIIIEHHsT MacH Tijila Ta abJIOMiHaIb-
HOTO OKUPiHHS MOPiBHIHO i3 XiHkamu 6e3 CITKA. Oxupinnsa ta
CIIKS € nBoMa cTaHaMU 3i CKJIaAHOIO MaTo(i3ionori€to, i HesICHO,

sIKe 3 HUX € PUYMHOIO UM HACTAKOM iHIIIOro. BariTHiCTh XKiHOK 3
OXXUPIiHHSAM OOYMOBJIIOE MiABUILIEHUN PU3UK PiZHUX YCKIaIHEHbD,
BKJIIOYAIOYM TecTalilHMil Aiabet, apTepiajibHy TiMepTeH3ilo i
Yyac BariTHOCTI, BaJW PO3BUTKY IIONA, HEJOHOIIEHICTh, BAHUKAE
OibIa HEOOXiAHICTh y KecapeBoMy po3TuHi. [IpakTrka nepBUH-
HOI MEIUYHOI JOMOMOIY BKJIIOUAE 3aXOAM 3MillHEHHS 310pPOB’sl
Ta NpoditakTUKy 0XupiHHsA. Came Ha LIbOMY PiBHi HalOiIbII
e eKTUBHI MpodiTakTU4HI 3axoau. Tomy Jikapi TepBUHHOI JTaH-
KU HECYTb BiIOBiAaIbHICTh 32 HalaHHSI SIKICHOTO JI0MOJIOrOBOTO
OISy 3 MpodiTaKTHYHUMU 3aX01aMU 10 BariTHocTi. Ha oMy
eTarti € MOXJIMBICTb €(HheKTUBHOTO CIIKYBaHHS 3 XiHKaMU Ta iX-
HiMU pOAMHAMU IIOAO JAOCITHEHHS ILJTbOBOTO PiBHS MacH Tila,
BaXKJIMBOCTi 3MEHIIIEHHSI HAIMipHOI Baru 10 BariTHOCTi 3 METOIO0
YHUKHEHHSI HECNPUSITIMBUX HACIiIKiB MOTOYHOI Ta MaiOyTHiX
BariTHOCTE.

KirouoBi cj10Ba: oXupiHHS; BariTHiCTb; PeNnpoOAyKTUBHE 3/10-
POB’SI; CHHIPOM MOJIIKiCTO3HMX SIEYHUKIB; JTIKYBaHHSI
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EdeKkTUBHICTb | 6e3neKka CTOBOYPOBUX KAITUH
Y AiKYBOHHI LYKPOBOro Aiabety

Pe3tome. Lykposwii giabet 1-ro (4A1) ta 2-ro tunie (LUH2) y BCbOMy CBIiTi € 0AHUM 3 HaMGIfIbLL MOLLUMPEHNX
XPOHIYHMX 3aXBOPIOBaHb 3 BUCOKMMU OKa3HUKaMu 3axBOPOBAHOCTI Ta CMEPTHOCTI. 3amicHa iHcyniHoTeparis Ta
IHLWI pi3HI rinorrnikemidHi 3acobu noHas 90 pokiB BUKOPUCTOBYIOTLCSA /151 KOHTPOJIHO BUCOKOIO PiBHSI FIIOKO3M B
KPOBI, afie BOHU HE MOXYTb TOYHO IMITyBaTu CEeKpeLjito eHAOreHHOro iHCyriHy, 34aTHI BUKIUKATV peakTUBHY riro-
r1IKeMito | He BUKITI0YaroTb MIMOBIPHOCTI PO3BUTKY BTOPUHHUX yCcKnagHeHb L[] (Hegbponartisi, Heviponarisi, peTMHO-
narisi, cyauHHa naTosorisi). BripoBagXeHHs1 HOBUX HAyKOBUX JOCArHEHb Y KIIiHIHYHY NPaKTUKy B NepcrneKTuBi 4o3-
BOJISie ONTUMI3yBaTy JliKyBaHHs L[] Ta vioro ycknanHeHb, Lo MOXe CYyTTEBO MOKPALUUTU SKICTb XUTTSA baratbox
xBopux. [yxe nepcrnekTmBHuM MeTogom Tepanii LI € BukopuctaHHs cToB6ypoBux KiitTuH (CK) sk npakTu4HoO He-
0B6MEXEHOro mxeperna ¢isionoriYyHo KOMNETEeHTHOro 3aMiHHUKa nepBuHHUX ocTpiByiB JlaHrepraHca. 5k Bigomo,
CK 3patHi nepeTBoptoBaTucs (crielianidyBatncs) Ha 6yab-saKy KiTUHY opraHiamy i, Ha BigMiHy Big iHLLVX, MOXYTb
Ainutucs HeBu3aHaveHe Yucsio pasis. e gossosnsie CK nigrpyumyBsat MEBHY YACETbHICTb iXHbOI monynsyii i Jo3B0-
s1sie yTBOptoBaTu Uiny iepapxito CK B opraHiami, siki 3anacarotbcs B neBHux geno. | HapeLuTi, ans CK xapakTepHuii
eheKkT XoyMiHra — 34aTHICTb 3HaXo0[MTH 30HY MOLLKOKEHHS | (hIKCyBaTUCS B Hill, 3aMilLytodm BTpaqeHy yHKLio
rpvi BBEAEHHI B opraHiam. Huska npoBeneHvx JOCifKeHb Ta OCTaHHIX MeTaaHai3iB ceigyats npo Te, Lo Mic/is
nikyBaHHs1 LJ[] cToB6YypOoBUMM KIITMHaMM BiBOYBAETbCA 3MEHLLEHHS piBHA C-nentuay, piBHS [T1IKOBaHOro reMo-
rno6iHy (HbA1c) Ta go6osoi notpebu B iHcyniHoTepanii, To6To 47151 okpemux ocio 3 L[ Tepania CK moxe 6yTn
6e3rneyHuM 1a eheKTUBHUM BTpy4aHHaM. [Mpu L1 nobpum mxepenom tparHcnnaHtayii CK e remonoetnyHi CK
kictkoBoro mo3ky. Npu LJ]2 piseHb HbA1c Ta fo6oBa notpeba B IHCYIiHI 3HA4YHO MOoKpaLLyBanvcs nicss repartii
Mme3eHximanbHuMu CK, a Tepanisi MOHOHYKIIeapHUMU KITiTUHaMy KiCTKOBOrO MO3KY 3Ha4HO 3HWXYBasa noTpedy
B iHCyniHi Ta noninwysana pisHi C-nentugy. Lli o6Hagivinuei pe3dynbtati noTpebyroTb MiTBEPAXEHHS Y BESTMKUX
paH[omi30BaHNX NOABIVIHUX CIIIMUX JOCTOXXEHHSIX, a TaKoX Mpu OiNibLL TPpUBaInX nepiogax crioCTepexXeHHs, LLjob
4iTKO peKkoMeHnyBaTv Teparito Ha OCHOBI CTOBOYPOBUX KIITUH SIK cTaHaapT fikysaHHsA Li/].

Knto4oBi cnoBa: yykposuii giabet 1-ro 1a 2-ro Tury; JlikyBaHHsl; TpaHcnaHTaLis CTOBOYpPOBUX KITITUH

AKTYQABHICTb

Lykposwuit giadet (L), Bxmouno 3 LI 1-ro Turry (LIJ11)
ta LIJ1 2-ro Tuny (LIJ12), y BCbOMY CBiTi € OTHUM 3 HAWOLTBIIT
MOIIMPEHUX XPOHIUHMX 3aXBOPIOBaHb 3 BUCOKMMU ITOKa3-
HUKaMU 3aXBOPIOBAHOCTiI Ta CMEPTHOCTI. 3TigHO 3i 3BiTOM
MixHapoaHoi aiadetuyHol ¢eaepaii, y 2021 poui B ycbo-
My CBiTi HajiuyBajocst 536,6 MinbiioHa nauieHTiB i3 LI/ Bi-
koM Bin 20 no 79 pokiB, y Tomy uuchi 1,1 MinbiioHa aireit ta
nimritkiB (0—19 pokis) i3 LIJ11 [1]. OuikyeTbes, 1110 10 2045
POKY KiJIbKicTh XxBopyx Ha LI/ mocsrae 783,2 MinbitoHa.

Xoua L1 i /2 mawoTh pi3Hi marogizionoriuni me-
XaHi3MH, 30KpeMa iMyHO3amaJbHy AEeCTPYKIi0 B-KIITHH
npu L/I1 Ta iHCy/TiIHOPE3UCTEHTHICTh MOPSA 3 TUCHYHK-
uieto B-xiituH npu LIJ12, BoHM 00MaBa BUKIUKAIOTH Ti-
MEePIiKeMilo Ta XpOHIYHI MYJIBTUCUCTEMHI YCKIQTHEHHSI.
VYexknagneHHs LI BKIo4YaloTh SIK MiKpPOCYAMHHI 3MiHU
(petuHO-, Hedpo- Ta HelpoIarii), TaK i MaKpOCyIWHHi
3aXBOPIOBAHHS (CEpLEBO-CYyIMHHI 3aXBOPIOBaHHS, MOpPY-
IIEHHSI MO3KOBOTO KPOBOOOIry Ta 3aXBOPIOBAHHS TMEpU-
bepuuHux cynun) [2].
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3amicHa iHCy/iHOTeparmis Ta iHIi pi3Hi TimOTIiKeMiu-
Hi 3acobu Oinble Hixk 90 poKiB BUKOPUCTOBYIOTBCS ISt
KOHTPOJIIO BUCOKOTO PiBHA IIIOKO3U B KPOBI, ajie BOHU HE
MOXYTb TOYHO iMiTyBaTH CEKPELIil0 eHAOTeHHOTO iHCYJIiHY,
3[aTHI BUKJIMKATU PEAKTUBHY TilTOIIiKEMil0 i HE BUKIIIO-
4YaloTh MIMOBIPHOCTI PO3BUTKY BTOPMHHUX ycKIagHeHb LIJT
(Hedpo-, Helipo-, peTUHOMAaTIi, cynuHHa naTtoJioris) [3, 4].
BnpoBamkeHHsT HOBUX HAyKOBUX JOCSITHEHb Y KJIIHIUHY
MPaKTUKY B TMEPCIEKTUBI JO3BOJISIE ONTUMI3yBaTH JIiKy-
BaHHs LI/] Ta iioro yckiamHeHb, 110 MOXe CYTTEBO ITOKpa-
IIUTH SIKICTb XKUTTS 6araTbox XBopux [1].

CyyacHi JOCJiIKEeHHS 100 BIOCKOHAJIEHHS Tepartii
1IJI cipsimoBaHi Ha IMOIIYK MpernapaTtiB abo MEeTOMIB JiKy-
BaHHS, il IKUX MaKCUMaJIbHO HaOIuXeHa 110 ¢iziosoriv-
HUX YMOB IMHAMiKu cekpellii iHcyniHy. OCHOBHiI po3po0OKUu
BeIyThcs (DaKTUUHO 3a TphOMa HampsiMKaMmu: 1) ynocKoHa-
JIEHHSI TIpenapaTiB iHCYJIiHY IIIJISTXOM CTBOPEHHSI 1X aHAJIOTiB
3a IOIIOMOTI'0I0 T€HHO-1HXKE€HEPHOI TEXHOJIOT11; 2) yI0CKO-
HaJIeHHSI CTIOCO0IB JIOCTaBKM iHCYJIiHY IILJISIXOM PO3POOKHU
aepo30JbHUX (GOPM AJIs1 BBEIEHHS 3a JOINOMOIOIO CIIELi-
aJIbHUX IHTAJIATOPIB ab0 PO3pOOKU MepopasbHUX (HOpM,
HoIepeaHbo iIMMOOITi30BaHUX Ha MTOJIiMEPHOMY TiIpOrelti;
3) ynocKoHaJleHHsI METO/IiB TpaHCIUIaHTAlliil MiAIILTYHKOBOL
3anio3u (I13), octpiBuiB Jlanrepranca ta B-kaituH (abo Bu-
KOPUCTaHHSI OTPUMAaHUX 3a JOTMOMOTOI0 T€HHO-iHXeHep-
HOI TEXHOJIOTIi IICeBI0--KITITHH).

TpancmnanTtauis Bciei 13 Moxe IIBUAKO KOHTPOJIIO-
BaTH TiMepriliKeMilo Ta ycyBaTh HEOOXiIHICTh y J0aBaHHI
eK30TreHHOro iHcyniHy. OnHaK 10 HelIOJiKiB IIbOTO METOAY
CIIiI BiTHECTW BUCOKMI piBeHb YCKIATHEHb Ta CMEPTHO-
CTi, TIOB’SI3aHUX i3 CEPIO3HUM XipypTiYHUM BTPYyYaHHSIM,
o0MeXeHY JTOCTYITHICTh JoHOpchKoi I13, a Takox moBiu-
Hy IMYHOCYMpECil0 Ta CyNyTHi pU3UKHU, BKIIOYHO 3 iH-
dexilito Ta 37T09KICHUMU HOBOYTBOpeHHsIMHU [5, 6]. TIpu
TpaHCIUIaHTallil ocTpiBLiB [13 BkMBaHHS TpaHCILIAaHTA-
Ta oOMEeXeHe, a pe3yJIbTaTu pi3Hi (iHCYJiHOHE3aIeKHICTh
JIocsaTaeThes e npubauzHo y 10 % BumaakiB yepes
5 pokiB), TOMy BOHa NTpoBOAUThCs piatie [7]. [Hiti hopmu
TEXHOJIOTIM iHKAICy/sLii, iMyHOMOMYJSIII Ta JOCTaBKU
Bce 11e TepelyBaloTh Y CTajii po3poOKM, Ta iX CKJIaaHO
peaizyBaTu.

[yxe mepcneKTUBHUM MeTomoM Tepamii LIJI € Takox
BUKOpUCTaHHS cToBOYpoBUuX KIIiTUH (CK) SIK TpakKTUYHO
HeoOMeXeHOro mxkepesa ¢i3ionoriyHO KOMIIETEHTHOTO 3a-
MiHHMKA TepBUHHUX OCTpiBIiB JlaHrepraHca. SIK Bimomo,
CK 3nartHi nepeTBoproBatucs (creuianxizyBaTucs) Ha Oyab-
SIKy KJIITUHY OpraHi3My i, Ha BiIMiHY BiI iHIINX, MOXYTb

NITATUCS HEBU3HaYeHe yucio pasiB. Llle ogHiero ocobmu-
BICTIO CTOBOYpPOBHUX KJIITUH € IX HEPiBHOMIpHUI1 TOMII,
OJIHA JOYipHS KJIITMHA CIELialli3yeEThCS B SIKYCh KIIITUHY
TKaHWHMU, a iHIlla 3aJIUIIaEThCsl cTOBOypoBolo. Lle mo3Bo-
sisie CK miaTpuMyBaTH 1IeBHY YMCENIbHICTD IXHBOI TTOTTYJIsI-
1ii i ;o3BoJIsIE yTBOPIOBaTH 1ijy iepapxito CK B opraHismi,
SIKi 3armacaloThcs B neBHMX memno. I Hapemri, misg CK xa-
pakTepHUii edekT XoyMiHra — 30aTHICTb 3HAXOAUTU 30HY
MOIIKOIKEeHHS i (pikCcyBaTUCS B Hill, 3aMilllyI0un BTpaueHY
(byHK11i10 TTpU BBEZCHHI B OpraHi3M [8].

KnacudikyBaru CK MoXHa 3 KiJIbKOX ITiACTaB, 30Kpe-
Ma, 3a iXHbOIO 3MATHICTIO 10 audepeHIiallii po3pi3HIIOTh:
1) TOTUMOTEHTHI KJIITUHU (3UrOTa Ta YTBOPEHi Hero OJa-
cToMepu 2—8-1 KIIITUHHOI CTail, sIKi € MOYaTKOM iepapxii
CTOBOYPOBUX KJIITUH); 2) TTIOPUTIOTEHTHI KJIITUHU (eMO-
pioHanbHi CK Ta mepBUHHI cTaTeBi KIITMHM, SIKi 3AaTHI
¢dopMyBaTH pi3Hi KJIITUHHI JIiHil); 3) mopocii, perioHapHi
a0b0 TKaHWHHI KJIITUHU, 1110 3aI1acaroThCsl Y C(POpMOBaHUX
TKaHMHAX JOPOCJIOr0 OPraHi3My i, y CBOIO Yepry, MOXYTb
AT TOYaTOK KiTbKOM BMIIaM KJIITUH OJHi€l KJIITUHHOI
JiHIT — Myasmunomenmui KaimuHu adb0 MOXYTb CTBOPUTHU
JIVIIIEe OIVH BUJ KJIITUH — YHINOMEHMHI KAIMUHU.

BaxxinBoro ocHoBoto 1is kinacudikauii CK 'y menuim-
Hi € IpKepesto X BUAIeHHS 3 opraHismy [8]: 1) emOpioHab-
Hi CK — kyituHM emOpioHa Ha etarti 4—7 QHIiB pO3BUTKY;
2) deranpHi CK — xJiTuHUM 3apoaka Ha 9—12-my THXKHI
PO3BUTKY, LIO BUIIISIOTHCS 3 aOOPTMBHOTO Marepiaiy;
3) CK mopocioro opranismy (Taosm. 1).

CToBOYpOBIi KIIITUHU AEMOHCTPYIOTh 3HAYHUM Teparie-
BTUYHMIA TOTEHIIa y mauieHTiB i3 L] 3aBasiku cBoiM imy-
HOMOJIYJIIOIOYMM BJIACTUBOCTSIM Ta 3IaTHOCTI pereHepyBa-
1 B iHCyniHnpoaykytodi kiitnHu (ITTIK) [9—11]. Voltarelli
et al. BAKOpUCTOBYBAJIM T€MOIIOETUYHI CTOBOYPOBi KJIiTH-
au (I'CK) m1s1 mikyBaHHS IAIi€HTIB i3 yepile BUSIBICHUM
LI/I1 Ta moBimoMunau mpo oOHamiiauBi pe3ynasratu [11].
Bhansali et al. moka3anu, 1110 CTOBOYPOBi KJIITUHM KiCTKO-
BOTO MO3KY TaKOX € 0e3MeYHUM Ta e(PEKTUBHUM 3aCOO0M
JikyBanHs LIJ12, 1o nonininye ¢pyHKILIOHYBaHHS 3-KITITUH
[12]. 3 Toro yacy 0y;10 IPOBEAEHO HU3KY KIIIHIYHUX JTOC]Ti-
mkeHb 3 gikyBaHHs LIJI1 i LIJI2 i3 3acTocyBaHHSIM remMo-
MOETUYHUX CTOBOYPOBMX KJIITUH KicTKoBoro Mmo3ky (I'CK-
KM), mesenximanbHux croBOypoBux KiitnH (MCK) ta
MOHOHYKJIEApHUX KJIITUH KicTKoBoro Mo3ky (MHK-KM).
OpnHak noci He sicHo, sskuii Tun CK HaioinbIm epeKTUBHIM
npu JikyBanHi LI/, a B omHOMY mocitiikeHHi O6yJ1o mokasa-
HO, 1110 Ticiist JiKyBaHHs CK BUHMKANIM TSDKKi iHDeKIiiiHI
ycknaaHeHHs [13].

Tabnuys 1. Knacudpikayis ctoB6ypoBux KitTuH JOPOCIIOro opraHiamy

CTOBOYpPOBI KNITUHU KPOBOTOKY Ta CKENEeTHNX M’A3ax

Twun KNiTUH Micus nepe6yBaHHS B opraHi3mi 3patHicTb fo audepeHuiaii
[atoTb no4aToK yciM KIiTMHaMm KposBi:
FemonoeTn4Hi Y KiCTKOBOMY MO3KY, CUCTEMHOMY eputpouutam, B- i T-nimdoumTtam, HenTpodpinam,

6a3oghinam, eo3mHodinam, MoHouuTam,
Makpodharam Ta TpoméoumuTam

Me3seHximanbHi
(cTpomanbHi)
CTOBOYpPOBI KNiTUHN

TakKoX BUABNSAIOTLCS B XXMPOBIN

[ONOBHMM YMHOM Y KICTKOBOMY MO3KY,

Ta KiCTKOBIN TKaHWHi, MyNOBMHHIA KPOBI

V pi3dHi TUMK Me3eHXiManbHWX TKaHUH (Hanpuknag,
Y KiCTKOBY, M’I30BY, XPALLOBY, XXMPOBY TKaHVHY),
a TakoX KIMTUHW iHLLWX 3apOAKOBMX LLApIB

TkaHnHocneundiyHi

CTOBOYpPOBI KNiTUHN TKaHUH

PosTawoByloTbCs B pidHUX BMaax

BignosigatoTb 3a OHOBMIEHHS KNITUHHOI nonynsAuii
NEBHOI TKAHWHW NPW T MOLUKOLKEHHI
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V nBox metaaHanizax BuBuaau BuiuB CK Ha mepebir
LI, ane ix pe3ynsraTu Oyau cynepeuanpumu [ 14, 15]. Tak,
Rahim et al. moka3zanu, 1o tepamiss CK HeraTuBHO BIUIM-
Bae Ha C-mentun y mamieHTiB i3 LI/12 [14], a El-Badawy
et al., HaBraku, BUsIBWIM, 110 Teparnis CK Moxe mosmin-
myBatu piBeHb C-mientuny [15]. KpiMm Toro, BoHu BuBYa-
JI1 3MiHY miikoBaHoro remorjiooiHy (HbAlc) Ta C-mern-
TUIY, ajle CUCTEeMaTUYHO HE aHajli3yBaJi PiBHi INIIOKO3U
B IUTa3Mi HaTIe, OoTpeOy B iHCYJIiHiI a00 MOOiUHI edeKTn
micis tepanii CK. ¥V 2020 poiii mpoBeaeHo BEJIUKUI crc-
TeMaTUYHUI OTJIsI]L Ta MeTaaHali3 KJIiHIYHUX JAOCHiIKEeHb
1151 OLiHKY eekTuBHOCTI Ta 6e3neku Teparnii CK sk mpu
L1, Tak i mpu L2 [16]. TTpu iboMy 0e3MeKy BU3HaYaIN
SIK BiICYyTHICTh OUEBUIHMX IMOOIYHUX e(eKTiB, a e(heKTUB-
HICTb — SIK 3HAYHE IMOJIIIIeHHs eHIOKpUHHOI (pyHKIiT [13
micis tepamnii CK, Ky iHAeKCyBaIy IUISIXOM ITOJIITIIIEHHST
JJabopaTOpHUX MapaMeTpPiB, TAKUX SIK PiBeHb TJTIOKO3W Ha-
tiie, HbAlc, C-nentua, a TakoxX 3MEHIIIEHHs MOTpeOu B
iHcymiHi. [TpoBomuiacs TakoxX ouiHKa e(heKTUBHOCTI Ta
6e3neku pizHux TuniB CK npu LIJI1 ta LI12.

Pe3yAbTaTU TEpanii CTOBOYpOBUMU
KAiTMHOMM npu UA 1-ro tuny

Pieni C-nenmuoy. Bussneno 10 mocnimkeHb (226 ma-
LIEHTIB, Y TOMY 4MCJi 33 KOHTPOJBHOI TPYIN), SIKi OyIu
BKJItoueHi o aHanizy tepamii CK npu /1. Sk Bizomo,
C-menTun BinoOpaxkae piBeHb CUHTE3Y €HAOI€HHOTO iHCY-
JIIHY HaBiTh B 0Ci0, SIKi OTPUMYIOTh €K30TE€HHUIA iHCYIIiH.
Indopmarttist npo C-nientu Oysa 1OCTYITHA B ILIECTH TOCTi-
IDKEHHSIX, BKJIIOYHO 3i 115 mamieHTaMu, sIKi OTpUMYBaIn
tepario CK [8, 11, 13, 15—21]. Po3paxyHkoBa 00’eqHaHa
cepents pizHuus (CP) nis mux mectu BUIpoOyBaHb I10-
Kazayia 3HayHe 30iabiieHHss C-tientuay yepe3 12 MicsiiiB
crioctepexkeHHst (CP 0,41; 95% nosipunii iHTepBan (1)
0,06—0,76; P < 0,001). Llo crocyeTbes edeKTiB Tepamil
I'CK-KM, uepe3s 12 MicsliiB criocTepeXeHHs BiaMidanocst
3HauYHEe 30iUTbIIeHHS 00’emHaHOi po3paxyHkoBoi CP misa
C-nentuay B I’ SITM BUTTpoOyBaHHSIX 3a yuacTio 105 nmarieH-
tiB (CP 0,49; 95% 11 0,24—0,74; P < 0,001) [15—19, 21].
Hagnaku, He Oyyi0 3HaYHMX 3MiH y rpymi JiikyBaHHs MCK
i3 10 mamientiB (CP 0,03; 95% 1 Bix —0,01 m0 0,07) [20];
ONTHAK JIMIIIE OJHEe AOCTIMKEeHHS 3 faHUMU Tipo C-menTu
mictuiio rpyny teparnii MCK. O6’eaHaHuii aHasi3 ToKazaB
3HAUYHY FeTePOreHHICTh piBHIB C-menTumy, Ha SIKy CUJIbHO
BILUTMBAJIO OHE TOCTiIKEHHS, MTiC/IsT BUTYUYEHHS SIKOTO Te-
TEPOTeHHICTh 3HAUHO 3MEHIIINJIACS.

HbAIc. HbAlc € cTabimbHMM MapKepoM, SIKMIT HacaM-
nepen Bigodbpaxae cepeHill piBeHb IJIIOKO3U KPOBi 3a OC-
TaHHi 3 Micawi. IHpopmarisa mpo HbAlc Gyna ngoctymHa B
II’SITY TOCJIKEHHSIX 3a y4yacTio 112 malieHTiB, sIKi oTpu-
myBaiu Tepanito CK [15—20]. IIpu 12-micsguHoMy cIiO-
crepexxeHHi Tepamisa CK mpusBena g0 3HAUHOTO 3HIDKEH-
Hs1 HbAlc, mo BinoopaxeHo B cykymnHiit CP HbAlc mis
mmx w’artu Bunpodysanb (CP —3,46; 95% 11 Bim —6,01 mo
—0,91; P < 0,001). [llo cTrocyeTbcst epeKTUBHOCTI Tepartii
T'CK-KM, T0 yepe3 12 MicsiliB po3paxyHKoBa 00’eqHaHa
CP HbAIlc nna gotupbox BuripoOyBaHb 3i 104 mamieHTa-
MM TioKasana 3HayHe 3HWXeHHs1 (CP —4,11; 95% M1 Bin
—5,11 no —3,11; P <0,001) [17—19, 21]. OnHak y rpymi Ji-
kyBaHHs1 MCK He OyJio 3HAYHOTO MOJIITIIIEHHS] B OJJTHOMY

BunpoOyBaHHi 3 8 mamientamu [20] (CP —0,04; 95% 11 Bix
—0,09 10 0,01). O6’eaHaHMii aHaITi3 TOKa3aB 3HAUHY HEOI -
HopimHicTh piBHIB HbAlc, Ha SIKy CMJIBHO BIUITMBAJIO OJHE
nociimkeHHst [21]. Tlicnst BUIydeHHs IbOTO JOCIIIXKEHHS
HEOMHOPIAHICTh 3HAYHO 3HU3MIACS.

Ilompeba ¢ incyaini. Ilicns tpancruantaiii F[CK-KM
rnmorpedba B €K30T€HHOMY iHCYJIiHi 3HAYHO 3HUXKYETHCS
MPOTSITOM Tiepiony criocTepeskeHHst, iy 91 i3 152 (59,9 %)
Mali€eHTiB OyJia TOCITHYTa ITOBHA HE3aJIEXXHICTh BiJl €K30-
reHHoro iHcyminy. Ilpu tpancmanTanii MCK iHcymiHoBa
He3aJIeXKHICTh crocTepiraiaca y 3 i3 15 mauientis (20 %)
MPOTSTOM CepeaHbOro mnepiomy 21 Micslib, a y 8 nmalieHTiB
(53,3 %) nobosa mo3a iHCymiHY OyJ1a 3HMXKeHa OiTbIIe HixXK
Ha 50 % 11010 BUXIiTHOTO PiBHS. Y ITOMY ITiC/IsI Teparil
CTOBOYPOBUMM KJIITUHAMHU CITOCTEPIiTasiocs IOCTYIOBe
3HUXKEHHS MOTPeOr B €K30T€HHOMY iHCYJIiHi.

Ilo6iuni eghpexmu. Cepen 24 mauieHTiB, sIKi epEeHECIN
tpaHcruiaHTanito MCK, He OyJ10 SIBHUX TTOOIYHUX peakiiiit
Ha iH(Dy3i10 a6o BBeaeHHs1 CK, TakuXx SIK CMEpTh, MYyXJIUHU
abo xponiyHa iHdexis. Cepen 169 maiieHTiB, sSKi nepe-
Hecu TpaHcraHTarito [CK, y 6inbiocTi criocrepiranucst
JIMIIe JIeTKi Mo0iuHi eeKTu, Taki IK HyaoTa, OJIOBaHHS,
JIMXoMaHKa abo ajoremis. OgHak y 10 mauieHTiB (5,9 %)
Bim3HavanMcs iHQeKuiiiHi ycKkiaagHeHHsI, 3 TMalli€eHTU
(1,8 %) mMamu eHIOKPUHHY AUCHYHKILIO (TriMoTupeo3 abo
rimoronagusm) Ta 1 xsopwuii (0,59 %) nomep.

Pe3yAbTaTU AIKYBAHHS CTOBOYPOBUMM
KAITUHOMU LA 2-ro Tuny

Bynu nmpoananizoBaHi pe3yabraT¥ OAVMHAIUSTH TOCHTi-
JKeHb (386 malieHTiB, BKIIOYHO 3 148 KOHTPOJIBHUMHU), Y
SIKMX CTOBOYPOBI KJIITUHU 3aCTOCOBYBAIMCS IJISI JIiIKyBaH-
Ha L2 [22—-31].

C-nenmud. ITndopmatiist npo C-nentug OyJjia JOCTyIHA
B CeMU JOCJiIKeHHsIX, BKIoyHO 3i 100 maimieHtamu, sKi
OTPUMYBAJIA Tepallilo CTOBOYpOBUMHU KJliTuHamu [22—28].
PospaxynkoBa 06’eqnana CP mis mux cemu BUIpoOyBaHb
rokasaya 3HauHe 36inbmenus C-nentuny (CP 0,33; 95%
[A10,07—0,59; P <0,001). He 6yso 3MiH y piBHi C-nientuay
y rpyni MCK 3 Tpbox fociimKeHb, 1110 BKItoyanu 42 mna-
uientn (CP 0,24; 95% A1 Bix —0,27 1o 0,76; P =0,08) [22,
27, 28]. Lllomo edpextuBHOCTI Tepanii MHK-KM, gepes 12
Mics1iB OyJ10 BiIMiY€HO 3HAYHE 301IbIIIEHHS PO3paxyHKO-
Boi 00’enHaHoi CP mna C-nmentuay B IT’SITM BUIIPOOYBaH-
Hsx, o BKmovany 58 nmauienris (CP 0,36; 95% M1 0,08—
0,64; P <0,001) [23—26, 31]. O6’eqHaHunit aHATi3 TOKA3aB
3HAYHY T€TEPOTeHHICTh piBHIB C-IeNTHUmy, Ha Ky CUJIBHO
BIUIMBAJIU pe3yJIbTaTU ABOX MOCHiIkKeHb. Konn Oynb-sKe
3 IMX IBOX OOCIIMXEHb OyJI0 BUAAJIEHO, TeTEPOTeHHICThb
3HAYHO 3HUXKYBajacs.

HbAlc. Tudopmauiss po HbAlc Gyna mocTynHa B
NIEeB’SITU TOCIIiKeHHSIX, BKJIIOUHO 3 187 mauieHTamu, siki
orpumyBanu Tepamnito CK [23—31]. Po3paxyHKoBa CyKyII-
Ha CP HbAlc y neB’situ BUmpoOyBaHHSIX ITOKa3ajia 3HaYHe
sHmkeHHs micas teparnii CK (CP —0,87; 95% 11 Bim —1,37
no —0,37; P <0,001). 3naune 3HmkeHHss HbAlc criocrepi-
rasiocs y rpyni MCK (73 maiiieHTH y 40TUPbOX JOCIiKEeH-
Hs1x; CP —1,54; 95% M1 Bin —2,48 no —0,61; P <0,001) [23,
29-31]. Lo crocyeTnes edexkruHocti MHK-KM, micns
12 micsiwiB Tepartii oriineHa 06’ eqHana CP HbA I ¢ ms 1e-

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

Tom 18, N2 8, 2022



[ &)

Orasa Aiteparypm / Literature Review

CTU BUIIPOOYBaHb, 1110 BKI0Yaau 114 malieHTiB, He TToKa-
3aya 3HauHoro nojinmenHst (CP —0,51; 95% 11 Bim —1,13
mo 0,11; P < 0,001) [22—24, 29—31]. O6’eaHanuii aHai3
MoKa3aB 3HAayHy HeomHOpimHicTh piBHIB HbAlc. V rpymi
nikyBaHHs MCK anHaniz 4yTamBOCTI MoKasaB, IO OJHE
JOCJIIXKEHHSI MaJo BEJUKUU BIUIMB Ha TeTEePOTeHHICTb,
OJIHAK ITiCJIsI BUKJIFOUEHHSI JOCIIIKeHHSI HEOIHOPITHICTh
3HAYHO 3HM3WIacs. Y rpymi JikyBaHHs MHK-KM, He3a-
JIESKHO Bill BUKJTIOYEHHST OyIb-SIKOTO JOCHIIKEHHS, HEO/I-
HOPIAHICTh 3HAYHO 3MEHIIINIIACS.

Ilompeba ¢ incyaini. Indopmaiiis mpo morpedy B iHCY-
JIiHi OyJia 1OCTYITHA Y IT’ITU TOCTIIKEHHSIX, Y IKUX Opaiu
y4JacTh 58 malieHTiB, sKi oTpumyBaiu Tepariio CK [22, 23,
27, 29, 31]. Po3spaxynkoBa o6’enHana CP nis mux m’situ
BUIIPOOYBaHb MoKazajia 3HauHe 3HUXEHHS OTpedu B eK-
30reHHOMY iHCyITiHi uepe3 12 MicsamiB crioctepexxeHHs (CP
—35,76; 95% A1 Bin —40,47 mo —31,04; P = 0,13). 3HauHe
3HMKEHHS TIOTpeOdr B iHCYJIiHI cIlocTepiraaocs y Tpyi
MCK (nBa BunpoOyBaHHS, 1110 BKiItovyayin 20 Tali€eHTiB)
micas 12 micsuiB tepamii (CP —25,95; 95% Ml Big —35,47
no —16,43; P = 0,57) [23, 27]. AHanoriuHo, mono edek-
tuBHOCTI Tepanii MHK-KM, norpeba B eK30reHHOMY iH-
CyJIiHi yepe3 12 Mics1liB Ioka3aja 3HayHe 3HMXKEHHSs, 1110
BimoOpazkeHo owiHKoo 06’exHanoi CP misg Jotupbhox BU-
npoOyBaHb, ki Bkiovanu 31 maunienta (CP —38,95; 95%
A1 Bim —44,38 no —33,51; P =0,43) [22, 23, 29, 31]. Ex30-
TeHHUI iHCYTiH OyB BimmiHeHMit y 20 i3 64 (31,25 %) na-
wieHTiB micis tpancruradTamii MCK, a'y 27 i3 64 (42,2 %)
nauieHTiB 1oTpeda B iHCYJIiHI 3HU3MIACs Oiblle HiX Ha
50 %. 3 94 malilieHTiB, sKi MepeHEeCaM TPaHCIUIAHTALIiI0
MHK-KM, npuifoMm eK30reHHOTrO iHCYJIiHY OYJIO IIPUITH-
HeHo y 20 mauienTis (21,3 %), no6oBa n03a iHCyIiHY OyJa
3HIKeHa Oibine HiX Ha 50 % Bim BuximHoro piBHS y 44
mamieHTiB (46,8 %) TaHa 15—50 % y 18 mamienTis (19,1 %).

PiBenn rmoko3u Hatmie. IHdopmallisi mpo piBeHb IJII0-
KO3 OyJ1a JOCTYITHA Y BOCBMHU ITOCITIKEHHSX, Y IKMX Opa-
nu yyacth 177 mauieHTiB, siki orpumMyBanu tepario CK
[22—27, 30, 31]. Po3paxynkoBa 06’eqnana CP njisg BocbMu
BUIIPOOYBaHb HE TOKa3aja 3HaYHOTO 3MEHIIEHHS PiBHIiB
rmokosu (CP —0,52; 95% 11 Bin —1,38 10 0,34; P < 0,001).
He 6ysio oueBumHOI 3MiHM piBHS M1oKo3u y rpyrni MCK y
TPLOX BUITPOOYBAHHSX, 10 IKUX yBiiiiu 63 mauientu (CP
—0,49; 95% Al Bin —2,60 mo 1,63; P < 0,001) [25, 30, 31].
[Ilo crocyerbes edpexktuBHOcTi Tepanii MHK-KM, yepes
12 Mics1IiB CIIOCTepeXeHHS He 0yJ10 3HAYHOI'O 3HMXKEHHSI
oliHHoi cyKyrnHoi CP y miectu BUNIpoOyBaHHSIX, 1110 BKJTIO-
yanu 114 mamientis (CP —0,53; 95% A1 Bix —1,53 no 0,46;
P <0,001) [22—-27, 30, 31]. O6’emHaHmnii aHaji3 ITOKa3aB
3HAYHY HEOJHOPIIHICTh PiBHIB IJIIOKO3M HaTIIEe. Y rpymi
nikyBanHs MCK aHaJi3 4yTIMBOCTI IT0Ka3aB, 110 OAHE 10-
CJIIIDKEHHSI MaJIO BEJIMKWIA BIUIMB Ha TeTEPOTEHHICTh, OJl-
Hak Tic/s BUKJIIOYEHHS 1[bOTO JOCHIIXKEHHS HEOAHOPI/I-
HiCTb 3HaYHO 3HU3Uacs. Y rpymni jJikyBanHs MHK-KM,
HEe3aJIeXKHO BiJl TOTO, SIKe JOCHiIKEHHS OyJ10 BUKIIOYEHO,
HEOIHOPIMHICTh CYTTEBO HE 3MEHIITMIIACH.

Ilo6iuni egpexmu. TloGiuHi edekTH TpaHCIUIAHTALLT
MCK oxormutioBanu Jierky i HOMipHY JMXOMaHKY y 3 i3 124
mamieHTiB (2,42 %) i HynoTy, 6JIIOBaHHS Ta TOJIOBHUH OiTb
y 1 mamienra (0,81 %). 3i 114 narieHTiB, SKUM OyJia TIPo-
BeneHa TpaHcruianTauiss MHK-KM, Hynora Ta 61roBaHHS

BUHUKIJIN Y 7 alieHTiB (6,14 %), remaroma B Miclli iH’€KIIil
BuHUKIA y | mauienra (0,88 %), ToukoBa KpoBOTeUa Bifl-
Oynacst y 3 mauieHtis (2,63 %), a 6ifib y XX1UBOTi BUHUK Y 1
natienTa (2,63 %). ITo’s3aHi 3 Tepari€lo cTOBOYpOBUMM
KJTiTUHAMU MOOiYHi peakiii Oy MOMipHUMM, i MaLliEHTHA
OJIy>KyBaJIU CIIOHTaHHO.

TakuM 4MHOM, MPOBEAECHiI AOCHIIKEHHS TMPOJEMOH-
cTpyBaiu, 1o Tepanis CK moxe nominmuTu piBHi C-men-
tuny, HbAlc ta morpedy B iHCymiHi y mauieHTiB i3 LIJI1.
3okpema, Oyjo MokazaHO 3HauHe 3HMKeHHss HbAlc Ta
piBasg C-mrentuny y mamieHTiB i3 LIJI1, gki oTpumyBamm
['CK-KM. Kpim toro, 59,9 % mnpoJiikoBaHUX MaLli€HTiB i3
L1 micasa tpancmnanTanii [CK-KM nmocsrimn He3anex-
HOCTI BiI BBeIEHHSI €K30TeHHOTO iHCysiHy. Ha kanb, He
OyJ10 BimMiuyeHO 3HauHoro 3HuxkeHHs HbAlc abo piBHiIB
C-nenTuny y namieHTiB 3 LIJ1 1, axi oTpuMyBau TiKyBaHHS
MCK, i nuire 20 % mamienTis 3 LIJ11, ski mpoxikyBamucs,
TOCSITIIM He3aJIeXXHOCTI BiJl eEK30T€HHOIO iIHCYJIiHY.

Haramaemo, mo MCK MoxHa BUIIIATH 3 Pi3HUX TKa-
HUWH, BKJIIOYHO 3 KiCTKOBUM MO3KOM, IyMOBUHOIO, TjIa-
LIEHTOI0 Ta XMPOBOIO TKAHWHOW. Y TIpoaHasi30BaHUX
nociimkeHHsix MCK Gyiu oTprMaHi 3 KiCTKOBOTO MO3KY
a0o0 TkaHuHU ITynoBuHu. 3a ganumu Carlsson P. et al., He
OyJ10 3ahikoBaHO 3HAUYHUX BiMiHHOCTei y HbAlc, motpe-
0i B iHCyJiHi @00 piBHiI C-nentuay micis aikyBaHHss MCK
KictkoBoro Mo3Ky [20]. [Tpote Hu et al. moBimomumu, 110
piBHi sk HbAlc, tak i C-nenTuay y MalLi€HTIB i3 rpynu
MCK, orpuMmaHUX 3 MOYIMOBUHU, OyAM 3HAYHO KpalllM-
MM, HiXXK 3HAYEHHS $SIK O Teparlii, TaK i y Mali€eHTiB KOH-
TPOJIBHOI TPYMHHU MPOTSATOM Mepioay IOAATIbIIOrO CIIOCTe-
pexenns [28]. Takum unmnom, MCK i3 mynoBuHM OinbIn
edexTusHi, Hixk MCK i3 KicTKOBOr0 MO3KY MpH JIiKyBaHHi
1. OgHak gocmimkeHs 3 tikyBaHHs LIJI1 3a mormomorozo
MCK Heb6ararto, i po3mip BUOIpKHM Y LIbOMY TOCITiIKEHHI
OyB HeBenuKUM. HeoOxigHi 1ogaTKoBi JOCTiIKeHHS, 11100
3’scyBaTH, ke mkepeno MCK HaitbinbIe migxoauThb I
JIIKyBaHHSI.

3aramom 'CK-KM mokaszanu kpainy eDeKTUBHICTh Y
3MeHIIeHHi piBHiB C-nientuay, HbAlc Ta morpebu B ex-
3oreHHoMYy iHcyaiHi, HixXK MCK. [ocaimkeHHsT Ha IIypax
3 aJIOKCaHiHAYKOBaHUM JiabeTOM TaKOX IOoKa3ajao Kpallly
3aaTHicTh audepeHuiroBaHHss [CK-KM B iHcymiHompo-
nykywoui kiaituau, Hixk MCK-KM [32]. V¥V mopeni niaGe-
Ty, IHAYKOBAaHOIO CTPENTO30TOUMHOM, TpaHCIUIAHTALlis
MCK Ta I'CK, oTpruMaHuX 3 KiCTKOBOTO MO3KYy MMUIIIi, I10-
JIinuryBajia TIiKeMiYHUIA KOHTPOJIb Y MUIIEH 3 miabeTom,
Xoua mnepedir Ta MexaHi3MU LIbOTO IIPOLIECY MOXYTh OyTU
pisHumu [33]. MexaHi3Mu, 1110 JiexXaTb B OCHOBi edekTy
TpaHCIUIaHTallil CTOBOYPOBUX KJIITUH y mawieHTiB i3 LI 1,
111e IToBHIicTIO He BuBYeHi. TpancruianTauis I'CK momimnry-
BaJla (PYHKILiIO OCTPiBLEBMX KIIITUH, MOXKJIUBO, ILIJISIXOM
YCYHEHHS CIeln(piuHUX IS OCTPIBLIB aBTOPEAKTUBHUX
T-kJiTUH Ta BiTHOBJIEHHS 3MEHIIIEHOTO 3aIlaJIbHOTO cepe-
nosuia. EdpexkruBHicts nikyBanHss MCK mnipu LIJI1 moxe
OyTH MOB’s13aHa 3 iX CHMJIBHOIO iIMyHOPETYITIOIYOI0 31aT-
HicTio [34—36]. Panmomi3oBaHi KOHTPOJIbOBaHI BUITPOOY-
BaHHSI Ta MOMAJbIII JOCTIIXKEHHS 3 BEJUKOIO KiIbKIiCTIO
BUIAAKIB HEOOXiAHI UISl MiATBEPIXKEHHS TepareBTUUYHOTO
edexty TpaHcranTauii 'CK Ta BU3HaYeHHS MexaHi3My
Iii X TpaHcruiaHTauii y nauieHris i3 LIJI1.
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4]

MeTtaaHani3z Ki1iHiYHOI €(eKTUBHOCTI TpaHCIUIaHTallil
CK nipu nikyBanHi LIJI2 nmokazas, o HbAlc ta no6oBa mo-
Tpeba B iHCYJIiHi 3HAYHO 3HU3WJINCS ITiC/Is TpaHCIUIaHTallii
MCK y manienTi i3 LI/12. OgHax micis TpaHCIDIaHTALIil
MCK He crioctepiraiocsi 3Ha4YHOTO 3MEHIICHHSI PiBHiB
C-mentumy abo piBHS INI0K03u Hartiie. Ilicis aikyBaHHS
MHK-KM vy nauienTis 3 LIJI2 norpeda B iHCYJIiHI Ta piB-
Hi C-nienTuay 3Ha4HO MOJIIMIIMIXCS, TOi sIK piBHI HbAlc
Ta IIIOKO3U HaTIIe icTOTHO He 3MiHmucsa. Kpim Toro, Wu
et al. npogemoHcTpyBanu micist JikyBaHHs MHK-KM g
9Jac HaCTYITHOTO CITOCTePEXKEHHS 3HAUHE MiABUIIICHHSI STKO-
cTi XUTTA (Y pa3i BAKOPUCTaHHsI OonMuTyBajbHUKa SF-36)
[26]. Hu et al. BusIBUIM, 110 MOJENIb TOMEOCTa3y (PYHKILT
B-KITiTWH OCTPIBIIiB MiANUTYHKOBOI 3aJI031 Y TPYIIi, IO OT-
puMyBaja ingpysiro MCK, nmpoTsrom nepioay noaajibIioro
CTOCTEPEXEHHST 3HAYHO 3pOCiia TIOPiBHSIHO 3 BUXITHUMU
piBHAMU [28]. AHaJOriYHO TOPIBHSUIbHE TOCIiIKEHHS
MCK-KM ta MHK-KM nna nikyBanna 11J12 mokasano
3HA4YHE 30iJbILIEHHS YYTJIMBOCTI A0 iHCYJiHY B IpyIli, 110
orpumyBaia MCK, toxi sk MHK-KM 306inbiyBanu pi-
BeHb C-nentuay. Brim, Hi TpaHcruianTauis MCK-KM,
Hi TpaHcruianTauis MHK-KM He npussenu 10 3HUXEH-
HSI JO3M €K30T€HHOro iHCYIiHY y mauieHTiB i3 L2 [16].
Y npoananizoBaHux gociuimkeHHssx MCK 0ysio oTpuMaHo
3 KiCTKOBOTO MO3KY, TUTAlleHTH UM TKaHWHM TTYTTOBUHM.
Hocnimkenaamu Skyler et al., Bhansali et al. Oyiro rmoka3za-
Ho, o y nauieHTiB i3 LI/12 micast nikyBanHst MCK kicTko-
BOTO MO3KY 3HIDKYETBCS ITOTpeda B €K30TeHHOMY IHCYJIiHi
[22, 29]. Inmi pocnimkeHHs: mokasanu, mo teparis CK 3
IaueHTy y namieHTiB i3 LI/12 monininye piBHi C-mienTumy,
HbAlc Ta motpeOy B iHcyuniHi. Tak camo Tepanis MCK 3
MYMOBMHU MOX€ 3HAYHO MOJIiMIIUTU piBHI C-TienTuay Ta
notpedy B iHCyiHI y manienTis 3 LIJ12 [16].

Takum ynHOoM, MCK KicTKOBOTO MO3KY, IIJIALICHTU Ta
MYNOBUHY MOXYTh IMOJIMNIINTUA (DYHKIIIIO OCTPIiBLIB IIpU
1112, xoua HesicHO, sike mkepeno MCK Haitbinbpie min-
XOIUTh JJIs JIIKyBaHHS 11bOTO 3axBoploBaHHs. Ha kaib,
Ha CbOTOHI HEMAa€ MOCIiIXeHb, SIKi TMOPIBHIOOTh Pi3Hi
mxkepena MCK nna nikyBanns LIJ12. binbiie Toro, Kijb-
KiCTb TOCTYITHUX JTOCTiIKEHb HAATO MaJia JIJIsk POBEICH -
Hs1 MeTtaaHanizy miarpynu MCK, orpumaHux i3 pizHHX
JoKeper.

HaBeneHni Buille pe3ynbraTd JO3BOJISIIOTH TPUITYCTH-
™, o iHdy3is CK y nauienTis i3 LIJ12 Moxe moginimTu
(dyHKIII0 OCTpiBIIEBUX B-KITiITHH. X04a MeXaHi3M il Tepa-
nii CK mpu LI/12 3anuimaeTbest He3pOo3yMiIUM, MEXaHi3M,
IO JICKUTh B OCHOBI TOJIMIICHHS (QYHKIII B-KIiTHH,
Moxe Mictutu HactymHe: 1) CK moxyTh nudepeHiiiro-
BaTUCSI HA OCTPIBLIEBI KJIITUHMU i TIOTIM CEKPEeTyBaTH iHCY-
niH; 2) CK nudepeH1ioThcsl B eHI0TelialbHi KIITUHI
CyIMH, SIKi MOXYTh MOJIMNIIyBaTA KpoBomocTadaHHsa [13
Ta BiIHOBJTIOBATU (DYHKIIiFO B-KITITUH; 3) TpaHCIUTAHTAILis
MCK 306inbl1ye eKcrpeciio TpaHcmopTepa IJII0KO3u 4 Ta
piBHiI (pochopUIIEOBAHOTO CyOCTpaTy pelenTopa iHCYIiHy
1 Ta Akt (mpoTeiHkiHa3u B) y TKaHMHaX-MillleHsIX iHCYJTi-
Hy; 4) BiIHOCHO HeBeJMKa KiJbKiCTb TPaHCIUIAHTOBAHUX
MCK moxe tpaHcaudepenuitoatucs B ITTK y mianuiyH-
KOBIii 3a5103i [16]. KpiMm Toro, gociiakeHHs moKa3aiu, 110
MCK MOXyThb TPOIYKYBaTH BMCOKi PiBHi aHTHAIOITO-
TUYHUX CUTHAJIBHUX MOJIEKYJ JJISI TIOJIIMIIEHHS MiKpo-

otoueHHs1 [13 Ta 30iAbLICHHSI MOLIMPEHHS EHIOTeHHUX
croBOypoBux kimituH I13. TpancmmanTamis MCK Takox
3HUXKYE PiBEeHb MPO3aNajJbHUX UUTOKIHIB, TAKUX K iHTEP-
neiikin (1JT) 6 Ta LJI-1P, siki 6epyTh yuyacTh y PO3BUTKY iH-
cyniHOpe3ucTeHTHOCTI [2, 3, 16]. ¥ mauienTiB i3 LI/12, gxi
orpumyBanu tepamnito CK, abo He Oy10 3HaUHUX MOOIYHUX
peaxiiiif, abo JIerkKi ImoOiyHi peakilii MUHAJIA CITOHTAHHO.
Lli pe3ynabraTy npuiyckarTh, o MCK MoxXyTh 0yTu 6e3-
MEeYHUM TePANeBTUYHUM ITiIXOI0M ISl TatieHTiB i3 LII2.
Cepen mpoaHasizoBaHUX TOCHIIKEHb CIIOCTepiraiacs 3Ha-
YHa HEOOHOPIIHICTh. 3 OIISIAY Ha TeTePOreHHICTh Pe3yJib-
TaTiB y JAESIKUX JOCTIIKEHHSIX, sIKa MOTJIa BAHUKHYTHU Ye-
pe3 HEOAHOPIAHICTh BUXIIHUX XapaKTePUCTUK CyO’€KTIB,
€THIYHOTO MOXO/KEHHSI, IIETU, CITIOCOOY KUTTSI, KiJTbKOCTI
TpaHcruianTaiiit CK abo yacy Ta nuisxy TpaHCIIaHTAllil
CK, HeoOxinHi mogaTKoBi (hyHIaMeHTabHi Ta KJIiHIIHI J0-
CJIIIKEHHS 7151 IEPEBIPKU MOXKJIMBUX MEXaHi3MiB TpaHC-
ianTawii CK npu miabeti. KpiM Toro, takox morpioeH
MiXKHApOJHUI KOHCEHCYC 1010 KPUTEPiiB TpaHCIIIaHTaLlil
CK, xoya npoBeJeHi MeTaaHali31 MOKa3yIOTh, 1110 TPAHC-
ranTanist CK 6e3neuna ta epekTrBHA AJIs1 OLTBIIOCTI JIIO-

neit i3 LIJI.

BucHoBkM

VY mepeBaxHiil OLTBIIOCTI IPOBEAEHMX OOCIIIKEHb
micst aikyBaHHs LI cToBOYypoBMMM KJTITUHAMU ITOKa3aHO
3MeHIIeHHs1 piBHaI C-nmentuny, piBHI HbAlc ta mo6osoi
noTpedu B iHcyiHOTepartii. 1151 okpeMmux ocib 3 miabeTom
Teparlisi CTOBOYpOBUMU KJIiTUHAMM MOXe OyTH Oe3MeYHUM
Ta edpekTuBHUM BTpydaHHsIM. [Ipu LIJI1 mob6pum mKepe-
JIOM TpaHcmiaaHTauii ctoBoypoBux kiaituH € I'CK-KM.
IIpu LIJI2 piBenr HbAlc Ta mobGoBa moTrpeba B iHCymiHi
3HayHO moJjinmyBanucs micas tepanii MCK, a Teparmis
MHK-KM 3HayHO 3HMXKYyBaja MOTpedy B iHCYIiHi Ta mo-
minmryBazia piBHi C-merrrumy. 1li oOHamiiiimBi pe3yabTaT
BUMAraroTh IATBEPIKEHHSI Y BEJMKMX PaHIOMi30BaHUX
MOABIMHUX CIIMUX OOCIMXKEHHSIX, a TaKOX IIpU OLIbII
TPUBAIUX MeEpiofax CIIOCTePEKEHHS, 11100 YiTKO PEKOMEH-
JIyBaTH TepaIlilo Ha OCHOBI CTOBOYPOBUX KJIITUH SIK CTaH-
napt jgikyBaHHst LIJI.

Kouduaikr inTepeciB. ABTOpU 3asiBJSIIOTh TMPO BiACYT-
HiCTh KOH(IIIKTY iHTepeciB Ta BilacHOI (iHaHCOBOI 3aili-
KaBJICHOCTI IIpM MiATOTOBLIi JaHOI CTATTi.
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Effectiveness and safety of stem cells
in the treatment of diabetes

Abstract. Diabetes mellitus type 1 (DM1) and type 2 (DM2) is
one of the most common chronic diseases with high rates of mor-
bidity and mortality. Insulin replacement therapy and other va-
rious hypoglycemic means have been used for more than 90 years
to control high blood glucose levels, but they cannot accurately
mimic the secretion of endogenous insulin, can cause reactive hy-
poglycemia, and do not exclude the risk of secondary complica-
tions of diabetes (nephropathy, neuropathy, retinopathy, vascular
pathology). The introduction of new scientific achievements into
clinical practice in the future allows optimizing the treatment for
diabetes and its complications, which can significantly improve
the quality of life of many patients. A very promising method of
DM therapy is the use of stem cells (SC) as an almost unlimited
source of physiologically competent substitute for primary islets
of Langerhans. SC can transform (specialize) into any cell of the
body and, unlike others, can divide an indefinite number of times.
This allows SC to maintain a certain number of their population
and allows for the formation of a whole hierarchy of SC in the

body, which are stored in certain depots. And, finally, SC are cha-
racterized by the Homing effect — the ability to find the damaged
zone and fix itself in it, filling the lost function when introduced
into the body. A number of studies and recent meta-analyses sug-
gest that C-peptide, HbAlc levels, and daily insulin requirements
improve after treatment of DM with stem cells, meaning that SC
therapy may be a safe and effective intervention for some indi-
viduals with DM. In DM1, bone marrow hematopoietic SC are
a good source of SC transplantation. In DM2, HbAlc and daily
insulin requirements were significantly improved after mesenchy-
mal SC therapy, and bone marrow mononuclear cell therapy sig-
nificantly reduced insulin requirements and improved C-peptide
levels. These encouraging results require confirmation in large,
randomized, double-blind studies, as well as with longer fol-
low-up periods to clearly recommend stem cell-based therapy as
the standard of DM management.

Keywords: diabetes mellitus type 1 and type 2; treatment; stem cell
transplantation
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[TOATQBCBKNV ASPXKABHU MEANYHUN YHIBEPCUTET, M. [TOATABQ, YKpQiHa

IHbopMaAUisa NPo 3asaBy PoO6OYOI rpynu
LLLOAO 3MiHM HO3BU HELLYKPOBOro Aiaberty:
YOMY L& OKTYOAbHO TO MA€E OYyTH
NIATPMMAOHO B YKPAIiHi

Pe3stome. «[Jiabet» — TepMiH, IKUi BUKOPUCTOBYIOTb 7151 NO3HA4YEHHSI LUMPOKOro Kosa XBopo6. Llykposuii gia-
6eT 06’e4HYE AOCUTb PIi3HI 3a NaTOreHe30M CTaHu, ase rnpPoBIGHOK 03HAKOK0 AJ18 HUX € rinepriikemis Ta 06yMoB-
JIEHI HEIO YCKIaAHEHHS. Y HeeH[OKPUHOIIOrB TEPMIH «giabeT», SKui JOC/IIBHO O3Havae «npoTikaHHs BOAN K
4epes CUhOH», MEPEBAXKHO CIIPUAIMAETLCS caMe Yy KOHTEKCTI OpYLLIEeHHS BYr/1IeBOAHOIro 0OMiHy Ta notpebu y Ly-
KPO3HWXYBasbHivi Teparii. HelykpoBui giabet, CUMITOMOM SIKOrO TaKoX € roJiypis, ane skui Mae 30BCIiM [HLLIMM
naroreHe3 1a noTpebye iHLLIOro fiKyBaHHS, JOBOJIi HACTO CrPUIMAETbCS HEMNPaBU/IbHO CaMe HYEPe3 BUKOPUCTaHHS
TEpMiHa «pgiabeT». HenpaBuibHe CIPUVHATTSA LbOro rnaTtosiori4HOro ctaHy npu3BoAnTbL [0 NMPU3HAYeHHs1 Herpa-
BWJIbHOIr0, HEMOTPIOHOro JliKyBaHHs abo, HaBnaku, Ao BiMiHV 3aMiCHOI Tepariii, Lo MoXe 00YMOBUTN PO3BUTOK
CepPHo3HNX HEGaXXaHNX SBULL, Y TOMY YnCIli HeBUnpaBHUx. Came TOMY akTyaslbHUM € 3MiHa Ha3Bu HELyKpOBOro
fiabety 3 BUKIIIOHYEHHAM TEPMIHA «giabeT» AJis1 YCYHEHHs] Heropo3yMiHb Ta 3a/19 6e3Meku XBOpux. Y XOBTHI —
nmcTtonagi 2022 poKy pobodya rpyna 3 neperiMeHyBaHHs HELlyKPOBOIo giabeTy CUHXPOHI30BaHO OrpuogHuna y
HU3Ui NPOBIAHUX MEANYHNX AXKepes 3asBy O[O AOUiNIbHOCTI 3MiHWN Ha3Bu HeLyKpoBoro giabety. Po6o4ya rpyna
pe[CTaBHYKIB HaUiOHasIbHUX | MDKHaPO[HNX eHAOKPUHOMONYHUX | negiaTpu4HUX eHLOKPUHOSIONHHNX TOBapUCTB
Teriep rporioHye 3MIHUTU Ha3By «HeLyKpoBui fpiabet» Ha «aeqiynt apriHiHy-sasonpecuHy» (AVP-D) ans ueH-
TpasibHOI eTioNorii Ta «pPe3UCTeHTHICTb [0 apriHiHy-sa3onpecuHy» (AVP-R) ans HegpporeHHoi etiosnorii. Y 3assi
MICTUTBCA SIK IHGhopMaLisi PO ICTOPUYHNI KOHTEKCT, Tak i 06rpyHTyBaHHS 3anpornoHoBaHoi 3MiHn Ha3su. OCHOB-
HOO MPUYMHOKO 3MIiHUN € NMUTaHHS 6e3MeKU MavyieHTIB, OCKISTbKWU [OBOJI 4acTo BUHWUKAE MlyTaHuHa 3 LyKpOBUM
fiabetoMm, LYo NMpu3BOANTL [O MPU3HAYEHHST HEAOUI/IbHOrO OBCTEXEHHS, HEBUMPAaBAaHoro JliKkyBaHHs Ta Moxe
npu3BoauTH [O HEGaXXaHWX HaCTgKIB, Y TOMY YMCITi ceprio3HnX. 3MiHa Ha3BW HeLyKpPOBOro giabeTy € akTyalsib-
HO0 | 41l YKpaiHWu, OCKITIbKW YKPaiHCbKOK MOBOKO Ha3BW L4BOX PI3HUX XBOPOO € HaBiTb GiflbL MNOZJIOHUMUN, HK B
aHrnivicekivi Bepcii. Came ToMy BBaXaemo 3a HeobXigHe LLUMPOKO iHhoOpMyBaTn MeanYHy rpoMaaCchKicTs Ykpaitm
npo iHiYiatBy 3i 3MiHW Ha3BW Ta JONy4YNTUCS [0 iT 06roBOPeHHS Ta MigTpUMKN.

Knio4oBi cnoBa: nepesiMeHyBatHHs; HELYYKPOBUI JiabeT, apriHiH-Ba3onpeciH

BCTYI'I MOPYIIECHHSI BYIJIEBOIHOIO OOMIHY Ta IIOTPeOU Yy IIYKpO-

«JliabeT» — TepMiH, SIKMII BUKOPUCTOBYIOTH IJISI T1O-
3HAYEeHHSI IIMPOKOro Koja XBopoO. LlykpoBmii miaGer
00’elHY€ AOCUTDH Pi3Hi 3a MATOreHEe30M CTaHU, ajie Mpo-
BiTHOIO O3HAKOIO IUISI HUX € TileprilikeMis Ta oOyMOBIe-
Hi HEl0 YCKJIaJIHEHHS. Y HEEeHIOKPUHOJOTIB TEPMiH «Iia-
0eT», SIK1I TOCIiBHO O3HAYAE «IIPOTiKaHHS BOIM SIK Yepe3
cudon» [1], mepeBaxkHO CIIPUIMMAETHCSI caMe Y KOHTEKCTi

3HIKYBaIbHIM Teparii. Henykposuii niabet, cuMnToMom
SIKOTO TaKOX € IIOJIiypisl, aje SKWil Ma€ 30BCIM IHIIWA
MmaToreHe3 Ta MOTpedye IHIIOro JIiKyBaHHSI, JOBOJi 4acTO
CIIPUIMAETHCS HEMPABUIBLHO CaMe 4epe3 BUKOPUCTAHHS
TepMiHa «a1iabet» [2]. HemnpaBuwibHe CIPUAHSTTS IIbOTO
MaToOJIOTIYHOTO CTaHy MPU3BOAUTHL 10 MPU3HAYEHHS He-
MPaBUILHOTO, HETIOTPIOHOTO JIiIKyBaHHS a00, HAaBMaKu, 10
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BiIMiHM 3aMiCHOI Tepallii, 1110 MOXe 00YMOBUTU PO3BUTOK
cepiio3HUX HeOaxkaHUX SIBUILL, Y TOMY YMCJIi HEBUTIPABHUX.
Came TOMy aKTyaJIbHUM € 3MiHa Ha3BU HEILyKPOBOTO [lia-
0eTy 3 BUKJIIOUEHHSIM TepMiHa «IiadeT» IJI1 YCYHeHHS He-
MOPO3yMiHb Ta 3a/J1s1 0E3MEKU XBOPUX.

PoGoua rpyna npencraBHUKIB HalliOHAJIbHUX i MiXKHa-
POIHUX EHIOKPUHOJOTIYHUX i MeaiaTpUuYHUX EHIOKPU-
HOJIOTIYHMX TOBAapUCTB Temep IMPOMOHYE 3MiHUTU Ha3BY
«HEILYKpOBUIA HiabeT» Ha «IeillUT apriHiHy-Ba30IIpecH-
Hy» (AVP-D) mjisi leHTpasIbHOI eTioJIoTil Ta «pe3UCTeHT-
HICTb 10 apriHiHy-BazomnpecuHy» (AVP-R) — mis Hedpo-
TeHHOI eTiojiorii. B onpuiiogHe i 3asBi rpymy HaBeIeHO

iCTOpMYHI acneKkTu, MaToreHeTUYHe Ta KJIiHiuHe OOIrpyH-
TyBaHHS 3MiHM Ha3BU 1Ii€l nmartosorii. Hikue B ctarti Mu
MaKCUMaJbHO IMOBHO HABOJMMO TEKCT 3asiBU 3 JA0JaBaH-
HSIM KOMEHTApIB, SIKi CTOCYIOThCS HAIIIO1 OLIiIHKHY TaHOI iHi-
LiaTUBY Ta OCOOJIMBOCTEM TSI YKpaiHMU.

VY xoBTHI — aucronazi 2022 poky pobouya rpyma 3 Ie-
peliMeHyBaHHS HEIyKPOBOTO /1iabeTy CUHXPOHI30BaHO OIl-
PWJIIONHWIA Y HUBL MPOBIAHUX MEAUYHUX Jxkepen [3—7]
3asBy IIOJO OOLJIBHOCTI 3MiHM Ha3BU HELYKPOBOIO [ia-
oety. Llst rpyma ckimaga€eTbes 3 MPEACTaBHUKIB ITPOBITHUX
€HIOKPMHOJIOTiYHMX TOBapUCTB (Tabu. 1), ToMy iX ayMKa
Bapra yBaru. Poboua rpymna miniiiiinia 1o rpoiecy oorpyH-

Ta6bnuuys 1. Yneun po6o4oi rpynu 3i 3MiHM Ha3BM HeLlyKpOBOro giabety Ta opraHi3ayii, siki BOHM npeacTaBsiloTh
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TyBaHHS 3MiHM Ha3BU J0BOJI (pyHIamMeHTanbHO. [IpoaHa-
JIi30BaHO TIPUYMHMU, 3a SIKUMU OYJIO 3MiHEHO Ha3BU iHILIMX
XBOpPOO paHille, MPOBEIeHO iCTOPUYHUI €KCKYpC IOI0
MOXOMKeHHS Ha3B «IiadeT» Ta «HeLYKPOBMII miabeT», Ha-
BEIEHI apryMeHTU II0J0 HEIOLIJIbHOCTI 3aCTOCYBaHHS
1IOOT'O TePMiHa HA Cy4YaCHOMY eTarli.

MpUYNHK 3MiHU HO3B XBOPO6
Y Me AULUHI

VY GinblIOCTi BUMAAKiB 3MiHA HA3BM TMOB’sI3aHa 3 Bij-
MOBOIO Bif ITONEPEAHIX eITOHIMIYHNX Ha3B (3a MPi3BUIIEM
Jlikapst a00 XBOpOro) MaToJIOTiYHuX cTaHiB. JlesiKi KiiHi-
LMCTHU y3araji MpOMOHYIOTh ITOBHICTIO BiIMOBUTHUCS Bif
BUKOPUCTAHHS €MOHIMIYHUX TepMiHIiB y MenuiuHi [8].
HaromicTh mpomoHyOTh BUKOPHMCTOBYBAaTM Ha3BH, SIKi
BiITIOBiTaIOTh MPOBITHOMY KIIiHIYHOMY IIPOSIBY 200 I1aTO-
FeHEeTUYHOMY YMHHUKY, 1110 BUKJIMKAE TTEBHUI MATOJIOT U~
HUi1 cTaH. Ha choromHi cyTTEBO PO3MIMPUIOCS PO3YMiHHS
naTodi3ionorii OiIBIIOCTiI MATOJIOTIYHMUX CTaHIB Ha OCHOBI
HOBUX MOJIEKYJSIPHUX i TEHETUUHUX AaHUX, 10 CTBOPIOE
YMOBM JUISl YCIIIITHOTO TIepeiMeHYBaHHS 3aXBOPIOBAaHb.
IIpukiamoMm Takoi 3MiHM Ha3BM B €HIOKPUHOJOTII € Me-
peliMeHYBaHHSI TaKUX EMOHIMIYHUX Has3B, SIK CUHAPOM
Kiapi — ®pommernst, cunapom Popbeca — Onbpaiita Ta
cuHapoMm Axymani — nenb KacTinbo, Ha CMHAPOM Iepcu-
CTy0OUOi rajakropei-ameHopei [9], a motiM Ha CUHAPOM
rinepnpojaakTUHEeMil.

Jpyroio MpUIMHOIO 3MiHU €ITOHIMIYHOI Ha3BU € pO3y-
MiHHSI TOTO, 1110 TIOTIepPeIHsI Ha3Ba CUHAPOMY Oyja Helo-
peuYHo MpuIucaHa ocodi, sika He OyJia MepllIolo Y1 HaBiTh
HaBaXJIMBILIOIO 0CO00I0, 3aTyYyeHOI A0 OMUCy AaHol
xBopob6u [10].

TpeTboro MPUYMHOIO € Ti3HiIlIa OILIiHKA HEeTUYHOI 3
MEIUYHOI TOYKM 30Dy MOBEMIHKM JIIOACH, HA YECThb SIKMX
OyJ10 Ha3BaHO XBOPOOM, Uepe3 acolliallilo JIiKapiB, SIKi 1aIu
Ha3BY, 3 HALIMCTCbKMMM 3JI0YMHAMU TIPOTHU JIIOCTBA. 3 1i€l
npuyrHa 0yso nepeiiMeHoBaHO cuHIpoM PeiiTepa Ha «pe-
aKTUBHMI apTpUT» i TpaHyieMaro3 BereHepa Ha «TrpaHyie-
Maro3 3 noJjianriitom» [11, 12].

OpnHak y TOI Xe 4ac OiUTbIIiCTh €HIOKPHUHOJIOTIB HE XO-
Tim 6 BiZMOBIISITHCS Bin emoHiMiB AmmicoHa, KymmHra,
XalMMOTO Ta iHIIKMX Yepe3 YHiKaIbHUI i (hyHIaMeHTalb-
HUI1 BHECOK LIX HAyKOBLIIB y Hallle PO3YMiHHSI BiIITOBimI-
HUX €HAOKPUHHUX 3aXBOPIOBAHb.

HemnykpoBuii niabeT He € eMOHIMIYHOIO HA3BOIO, TOMY
iioro mepeiiMeHyBaHHSI MMOB’s13aHe 3 BiIMiHHOIO Bij more-
pPeIHiX IPUYMHOIO, KOJIU TpaaulliiiHi Ha3BU XBOPOO Mpu-
3BOMSITh 70 TUIYTAHWUHU MiX MaTtodi3iosoriyHO pisHUMU
npolecaMu, 110, Y CBOIO 4epry OOYMOBIIOE MOMWMIKHU Y
JIIKyBaHHI Ta IOJAJIbBII HeCIIPUSTANBI HACTIOKA IJI T1a-
LiEHTIB.

ICTOPUYHUIN KOHTEKCT

Ilepir HiXX TOSICHIOBAaTU TPUYMHY 3MiHU Ha3BU, J0-
LJIbHO TIEPETJITHYTH iCTOPUYHUI KOHTEKCT HA3BM HeEIly-
KpoBoro miabety. TepmiH «HemykpoBuii miadet» (diabetes
insipidus) Briepire BeiB Moranu Ietep ®pank y 1794 poui
3 METOIO PO3MEXYBaHHS HOro 3 yKpoBUM niadetoMm [13].
[Tepiy X 3ragky Ipo po3pi3HEHHSI MiX LYKPOBOIO CeYelo,
00YMOBJICHOIO TJIIOKO3YPi€lo Ta iHINMMU BUAAMU IOJIiypii,

MPUITMCYIOTh LIOTIaHIChKOMY Jikapio Binbsmy Kaiieny,
SIKAI IOJaB JIATMHCBbKe cIoBO «mellitus» (comomkuii) mo
IPeLIbKOrO TePMiHa «1iabeT», 11100 pO3Pi3HATH L JBa TUITA
moaiypii [13]. Cam Xe TepMiH «IiabeT» BXKMBAETHCS 11 3
I—II cropivust o H.e. Moro BBiB IeMeTpiit 3 Anamel, sxuii
BUKOPHMCTaB TEPMiH «IiabeT», 1110 JOCAiBHO O3HAYAE «IIPO-
TiKaHHS BOJM SIK Yepe3 CU(OH», IS OMKUCY XapaKTepHOI
JUTSI LIOTO CTaHy noJiypii. Aper i3 Kannamokii (81—138 pp.
H.€.) JajJi BU3HAYMB KJIiHIYHI XapaKTePUCTUKHU IIyKPOBOTO
niab6ery [1].

Xoua CIIOCTepexKeHHs IMpo Te, 110 ceva OyJia COJIoMd-
KOI0, 3rajlyBaJIuCs SIK Y TPeIbKili, TaK i B iHIiChKiil 1aB-
Hili MeIWYHiil JiTepaTypi, Mepliuii 3a0KyMEeHTOBaHUI
3BiT IPO COJONKMWI XapakTep Hia0eTUYHOI cedi OImyOIi-
KyBaB aHTJilicbKkuMii Jikap cep Tomac Bimmic y 1674 pouwi
(«/liabeT abo 3710, III0 MOYMTBLCS»). 3 YacoM BimOyocs
PO3MiNIeHHS MixX 6araTolo IJII0OKO3010 CeYel0 MpPU III0KO-
3ypii Ta HecaxapMHOBOIO Ceyelo 3a iHIKUX (GopM IoJiypii.
BunineHHst okpeMo IIyKpOBO1 MOIiypii MPUMUCYIOTH IIOT-
JlaHacbkoMy Jlikapto Binbsamy Kasmieny, skuil nonas jia-
THUHCBKe cI0BO «mellitus» (cooaKkuit) 10 IpelbKOro Tep-
MiHa «1iabeT», 100 BUAINTYA B OKpEeMHUIT BUI MOJIiYypilo 3
rmoko3ypieto [13]. Ilicast BBeneHHs 10 KJIiHIYHOI Mpak-
TUKU TepMiHa «HeIyKpoBuii miabet» (diabetes insipidus),
o Bimbyiaocs Ha 130 pokiB mi3Hille, oOUaABAa TEPMiHU
cTanu 3arajibHoBXuBaHUMU. [lle moHan cTopiuust oOuaBa
TEPMiHU BXXUBAJIUCS SIK OMUCOBI KJIiHIYHI XapaKTepUCTU-
K1 0e3 po3yMiHHS MaTo(di3iooriYyHuX MexaHi3MiB po3-
BUTKY MAaTOJIOTiYHUX cTaHiB. JIume HanmpukiHii XIX Ta Ha
noyatky XX CTOJITTSI OyJO0 BUSIBJIEHO Ba3OINPECOPHY Ta
AHTUIIYPETUIHY Ail0 €KCTPaKTiB 3aAHbOI YaCTKU Tirmodiza
Ta pO3IMOYaTO BUKOPUCTAHHS €KCTPAKTiB 3aJHbOI YaCTKHU
rinmodiza mIs JiKyBaHHS HELYKpoBoro miadery. Takum
YUHOM, 3acib JJIst JTiKyBaHHSI HEIyKPOBOTO /1iabeTy y BU-
IJIs111 €KCTPaKTy 3aIHbOI YacTKHU rinodiza 0yj0 BBEAEHO
IO KJIIHIYHOI MPaKTUKU paHillle, HiXK IHCYJIIH IJIs Teparii
IIyKPOBOTO AiabeTy.

V cepenuni XX cTOJiTTA apriHiH-BazonpecuH (AVP)
OyB CMHTE30BaHUI i imeHTU(hIKOBaHUI K aHTUIiypeTUd-
HUIA TOPMOH, a TaKoX OyJjia BU3HAHA Ta OXapaKTepu30Ba-
Ha 4iTKa LeHTpajbHa Ta He(hpOTEeHHA eTiONOTisl HEeLyKpO-
Boro niabety [14]. V¥ Biruu3HsiHiil aiTepatypi B YKpaiHi
3araJlbHOBXMBAHOIO € Ha3Ba TOPMOHY «Ba3OMpECUH», a
HeE «apTriHiH-Ba30MpPecHH», TOMY B TTOIAJIbIIOMY MU BUKO-
PUMCTOBYBaTHUMEMO 1OrO B 1Iili CTaTTi, TOOTO TEPMiH «apri-
HiH-Ba3ompecuH» He € 000B’s13koBUM. [lompu HOBi 3HaH-
HSI TIPO OCHOBHI MaTO(i3ioJIOriuHi MeXaHi3MM PO3BUTKY
pi3HuX (hOpM HEIIYKPOBOTO AiabeTy, OTpruMaHi 10 KiHIIs XX
CTOJITTSI, HE OYJIO 3p0O0JIEHO XXOOHUX CIpoO MepeimMeHy-
BaTU HELYKPOBUI MiaOeT BiAINIOBIIHO OO BiIOMUX IMPUYUH
po3snany, a caMme nediluTy Ba30oIIpecuHy ad0 pe3MCTeHTHO-
CTi 10 ioro Aii, orocepeakoBaHOI pellernTopaMu Ba3oIpe-
CcHHY Ha niepudepii.

OGrpPYHTYBOHHS 3MiHU HO3BU
HeLUyKpOBOro aAiabety

Ha cphoroaHi icHye aexinbKa MpUYKMH IJIs1 3MiHU Ha3BU
HelyKpoBoro aiadety. [1epiir 3a Bce, Xxo9a TepMiHU «ITyKpPO-
BUIi» 1 «HELYKPOBUIi» HACIpaBAi PO3Pi3HSIOTHh KIIiHiYHi
XapaKTePUCTUKU LIMX ABOX MYXKE Pi3HUX MPUYMH MOMiypil
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i, OYEBUIHO, HE € €MOHIMaMM, ajie¢ CIIPaBXHbOIO MpodJIe-
MOIO € BUKOPMCTAHHSI 3arajJlbHOro TepMiHa «miaber» mpu
000X 3aXBOPIOBAHHSIX, 110, HA XaJlb, YaCTO MPU3BOAUTH 10
IUTyTaHWHM K [IJIs TAi€HTIB, TaK i IJIs oci0, SIKi 3a HUMK
JIOTJISINAIOTh.

LlykpoBuii niaGeT € 3Ha4YHO OLIbIII MOIIUPEHUM 3aXBO-
PIOBaHHSIM, TOMY TIJTyTaHMHA MiX JBOMa XBOopoOamu e
nepeayciM Ha IIKOAY IalliEHTaM 3 HELIYKPOBUM Aia0eToM,
KOJIX BOHM IIepeOyBalOTh IIiJ HAIJISIIOM JIiKapiB-HESCHIO-
KpuHoOJIOTiB. € mino3pa, 110 3a 30epeXeHHs MornepeIHbOoT
Ha3BM YaCTOTa IMOMMJIOK IIOMAO IMAlliEHTIB 3 HEIYKPOBUM
niabetom juiie 3pocratume. OOYMOBICHO 1€ THUM, IO
HEILYKpPOBMIA Hia0eT € BiIHOCHO PiIKiCHOIO, MiHOPHOIO
€HIOKPUHHOIO ITaTOJIOTI€I0, TOAI SIK IIYKPOBUIA IiabeT €
He JiMie HaiOuIbI 3HAYYIIUM €HIOKPUHHUM 3aXBOPIO-
BaHHSIM, aJjie i OJIHIE€I0 3 MPOBITHUX MEAUKO-COLiaTbHUX
npo6aem. KinbKicTh XBOpUX Ha IIyKPOBUIA MiabeT y CBITi
MepeBUILIMIIA MTiB MiJIbSIpAA, Y pO3pOOKY HOBUX IIpernapaTiB
BKJIaJAlOThCSl BEJIMUE3HI TpoIli, nmpobiemMaThka 3BYYUTh
He Jiille Ha MeIUuYHuX popymax, ajie il y 3acobax MacoBol
iH(opMarrii.

HaTtoMicTh HelyKpoBU# AiaGeT pigKo 3raayeThbcs Ha-
BiTb y cHeliaai3oBaHUX BUJTAHHSIX i 3aIMIIAETHCS MaTOBi-
JIOMUM IIIMPOKOMY 3araiy. SIK MmokasyoTh AaHi ONMMUTYBaHb
MNalLi€eHTIB, NesKi JiKkapi Ta MEIUYHi CECTPU HE PO3yMilOTh
Pi3HUIII MK MMM ABOMA QYK€ Pi3HMMM 3aXBOPIOBAHHSI-
Mu. 3a naHuMu onutyBaHHS 1034 malieHTiB 3 LeHTpasb-
HUM HELYKPOBMM Hia0eToM, MPOBEAEHOro y mepioa 3 23
cepriHst 2021 poky o 7 noTtoro 2022 poky, 823 yuacHUKH
(80 %; 0,77—0,82) cTuKanmucs 3 CHUTYyaLisIMU, KOJIU Me-
MWAYHI TIpalliBHUKU TUTYTaJIW LEHTPAJIbHUN HEIyKPOBUI
nia6er i3 nykpoBum miadetom [15]. 87 BiicOTKiB maiieH-
TiB BBaxaJju, 110 OpakK 3HAHb i KJIiHiYHA IUIyTaHMHA, sKa
BUHUKIIA, BIUTMHYJIW Ha JIIKyBaHHsI IXHbOTO CTaHy, HaTIpu-
KJ1aJ 00YMOBHUBIIM HEeBUIIPaBIaHe MOBTOPHE BUMipIOBaH-
H$I piBHS TJIIOKO3M KPOBi a00 HaBiTh MpU3HAYEHHS JIiKiB
BiIl LlyKpoBoro aiabery mia yac rocmitamizaiii. Ak HacJi-
oK, 660 (64 %; 0,61—0,67) ydacHUKIB MOBIJOMWIN TIPO
HIDXYY SIKiCTh XUTTA, a 369 marnieHTiB (36 %; 0,33—0,39)
MaJIy IICHXOJIOTiYHi 3MiHM, Cy0’€KTUBHO IIOB’sSI3aHi 3 LIeH-
TpaJIbHUM HEIYKPOBUM JiabeToM. ¥ IeKiIbKOX IMalliEHTIB
i3 LIEHTpaJbHUM HELYKPOBUM Aia0eTOM JIiKyBaHHS JecC-
MOIIpECMHOM OYJI0 BiZMiHEeHE 3 CepHO3HUMU MOOIYHUMU
HacJligKaM¥, BKJIIOYHO 3i cMmepTio [2]. Lle mpu3sseno o
PE30HAHCHUX CYIOBHUX CIIPaB i po3ciigyBaHb KOPOHEPIB i3
3aly4eHHSIM MOJIilLlil, SIKi IIMPOKO BUCBITIIOBAJINCS B 3a-
cobax MacoBoi iHhopMmalliii.

1li mpukpi BUIMagky, SKUX MOXHA OyJIO YHUKHYTH,
CTaJIu CUJILHKUM TOIITOBXOM J0 CTBOPEHHS TJ100aIbHOI 11i-
JIbOBOI I'PYIH, IO CKJIAHAETHCS 3 IIMPOKOTO KoJja IPOBiI-
HUX KJIHIIMCTIB, 3aJIydeHUX 0 JOMJISILY 3a MalliEHTaMU 3
HELYKPOBUM J1iabeTOM, METOI0 SIKOI € 3amo0iraHHsI moaio-
HUM HeOaXaHUM SIBUIIIAM Y MaiiOyTHLOMY Ta 3MiHa Ha3BU
XBOPOOM Ha OibII 3pO3yMily Ta MaTOreHETUYHO OOIPYyH-
ToBaHy. [IpoBimHUM aKTOpPOM ITepeiiMeHyBaHHSI XBOPOOU
€ iHTepecu Ta 6e3neka nauieHTiB. [lamieHTH 3 HELYKPOBUM
niabeToM pilllyye MiATPpUMYIOTh 3MiHY Ha3BU, OCOOJIUBO B
TOMY, 1110 CTOCYETHCSI BUKJTIOUEHHSI 3 HA3BU CJIOBA «IiabeT».
B onwutyBanHi moHam 1034 mauieHTIB i3 LIEHTpaJIbHUM
HELYKPOBMUM HiabeTOM, HEIIOJaBHO OITyOJIiKOBaHOMY B

Lancet Diabetes Endocrinology [15], 884 nauienTu (85 %;
0,83—0,88) minTpumanu mepeiiMeHyBaHHSI XBOpOOM, TO-
JIOBHUM YMHOM 4Yepe3 JAOCBill HeAOCTaTHbOIO PO3YMiHHS
3aXBOPIOBAHHS MEIWYHUMU MpalliBHUKAMU, SIKi TUTyTaJId
el posnan i3 LyKpoBuM aiabetom. Haiibinbin momysip-
HUMU aJTbTePHATUBHUMU Ha3BaMU JIJIsI TEPMiHa «HEILyKPO-
BUI niabeT» OyiM «IedilluT Ba3oIpecHHy» Ta «IeilnuT
apriHiHy-Ba30IPECUHY».

Okpim Toro, (haxiBili poOOUOI IpyIu 3 MepeiiMeHyBaH-
HSl HELLYKPOBOTO AiabeTy BBaXKaloTh, 10 HA3BU MEAUYHUX
po3iamiB B ifeani MOBWHHI BimoOpaxaTd OCHOBHY ITaTO-
(iziosorito, sika y BUMAAKY HEIYKPOBOTO IiabeTy Terep
noOpe Bimoma sSK HEZOCTaTHS CeKpellis ropMoHa apri-
HiH-Ba3oMpecuHy Ta/abo TMOpyllieHe CIPUNHSTTS Horo
KiHIIEBUMU OpraHaMM-MileHsamu [3—7].

OTxe, 3 ycix BUILIEHABEACHUX TPUYMH pobova rpymna
MPOIOHYE 3MiHUTH Ha3BY HELYKPOBOTO [ia0eTy Ha «le-
¢imuT apriniH-Basonpecuny» (AVP-D) misa nenTpaibHOI
eTioJiorii Ta «pPE3UCTEHTHICTh 10 apriHiH-Ba30IPECUHY»
(AVP-R) — mnst HepporenHoi etiosorii [3—7]. Llst mpomo-
3U1lisl HA CbOTOJIHI CXBaJieHa HACTYITHUMU TOBApUCTBAMMU,
MpPEeACTaBICHUMU WieHaMU poOouoi rpynu: EHpokpuHHe
TOBapUCTBO, €Bporeiicbke TOBAPUCTBO €HAOKPUHOJIOTII,
ToBapuctBo 3 BUBYeHHSI rinodiza, ToBapuCTBO €HAOKPU-
HoJIorii, €Bponelicbke TOBAPUCTBO MUTSIUOI €HIOKPUHO-
siorii, EHgokprHHE ToBapucTBO ABcTpaiii, bpasunbcbke
€HJIOKPUHOJIOTIYHE TOBApUCTBO Ta STMOHCHKE €HIOKPU-
HOJIOTiYHE TOBApUCTBO, i IepedyBae Ha PO3IIISIAL B KITBKOX
IHIIMX TOBaApUCTBAX.

3 HaIlloi TOYKHM 30py, B YKpaiHi MOXJIMBI ABa BapiaHTU
3MiHM Ha3BM XBOPOOU: Ha OiNIbIII 3BUUHUI HAM «AeDiliuT/
PE3UCTEHTHICTh /10 Ba3ONpecuHy» abo Ha «aediluT/pe-
3UCTEHTHICTh A0 apriHiHy-Ba30MpPEeCUHY», 1110 03BOJUTH
MOBHICTIO YHi(iKyBaTH Ha3By XBOpPOOW 3 aHTJIOMOBHUMU
JKepesiaMu Ta BUKOPUCTOBYBAaTU CKOPOUYEHHS, IKi, BUCO-
KONMOBIpHO, CTaHyTh 3arajibHonpuitHaTUMU (AVP-D Ta
AVP-R).

106 monermmuTy mepexin 3 TOYKKU 30py OHJIANH-IIO-
IIYyKY Ta YHUKHYTHU TJIyTAaHUHMU B JIiTEpaTypi, podoya rpy-
rna 3 rnepeiiMeHyBaHHSI HELYKPOBOTO AiabeTy MpPOIOHYE
MPOTSITOM KiJIbKOX POKiB 30epiratu moriepenHo Ha3By B
nyxkax. ToMmy mponoHyTh po3novyaTu BUKOPUCTOBYBa-
T TepMiHM «IediluT apriHiH-BaszonpecuHy (LIEeHTalb-
HUI HEIYKPOBUIi 1iabeT)» i «CTifKicTh 10 apTiHiH-Ba30-
npecuny (He(poTreHHUI HEIYKPOBUI 1ia0eT)» ¥ CTATTIX
Ta BiANMOBiAHMUX po3aiiax KHUTL [licast 3aBeplueHHs me-
pexigHoro Imepiogy TEepMiH y OyXKax, MMOBipHO, Oyae
BTpauyeHO, X0o4a JIIOJIM BCE 111e 3MOXYTh BUKOPUCTOBYBa-
TH 10r0, SIKIIO 0axawTh (K iHKOJIU JAEXTO BUKOPUCTO-
BYE TEepPMiH «iHCYJiHOHE3aJIeXXHUI IYKPOBUIU miabeT»).
PoGoua rpyna 3 nmepeiiMeHyBaHHsI HEILYKPOBOTO AiabeTy
TakoX iHilioBana 3anuT 1o Komirety 3 KoopauHalii ta
nintpumMkn MKX (MixHapoaHOT cTaTUCTUYHOI KJIacH-
¢dikalii xBopo0b i MoB’sg3aHUX i3 HUMU OPOOJIeM 3i 310-
poB’siMm) mono 3Minu KogyBaHHsI MKX-11 BinmoBigHo 10
HOBHUX Ha3B.

B Ykpaini npobiemaTKa Ha3B1 HELIYKPOBOTO IiabeTy
€, MOXJIMBO, 111¢ OiTbII aKTYaJIbHOIO, HiXXK Y aHTJIOMOBHUX
KpaiHax. B aHrmiliceKiii MOBi 11i TEpMiHU CYTTEBO BiIpi3-
HSIIOThCSI, OO’€NHYIOUMCH TEPMiHOM «aiabeT», a MOBHI
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ix Ha3Bu — «diabetes mellitus» Ta «diabetes insipidus».
I axmio Tepmin «diabetes mellitus» € OibII-MeHII 3HAO-
MMM MEIUYHill CiNIbHOTI, TO TepMiH «diabetes insipidus»
Ta MOXiTHWI Bill HHOTO «iIHCUITiIZApHUI CHHAPOM» MOXKE
3arHaTy B KyT HE JIMIIE MPeJICTaBHUKIB iHIINUX Creliaib-
HOCTeM, aJile i1 YaCTMHY €HIOKPMHOJIOTIB. B yKpaiHChKiii
MOBi Ha3BM ILIMX OBOX ITATOJIOTI BiIpi3HSIOTLCS JIUIIIE
YaCTKOIO «HEe», 1110 MOCUJIIOE TUIyTAHUHY Y JIIOJeH, SIKi He
00i3HaHi 3 mpobseMaTnkoro. JloBoJIi 9acTO HEIYKpPOBUIA
niabeT TIyTaloTh 3 iHCYJiHOHE3JIEXXHUM IYKPOBUM [li-
abetoMm (11 Ha3Ba TaKOX € 3acTapijior0) abo, BiIMOBIZHO
IO Cy4acHOI HOMEHKJIATypH, IIyKPOBUM JiabeToM TUITY 2.
Baxxko HaBiTh yIBUTH, HACKIJIBKU YaCTO CTUKAIOTHCS 3 He-
PO3YMiHHSIM CBOEI MATOJIOTIi MallieHTU B YKpaiHi, SIKIIO
BiIMOBIAHO 10 JaHUX OMUTYBaHHs B €BPOIli yacTKa mnalli-
€HTIB, SIKi CTUKAIOThCA 3 MPOOIeMaMU Yepe3 Ha3By XBOPO-
ou, nepesuinye 80 %.

PoGoua rpyna 3i 3MiHM Ha3BU HEIYKPOBOTO Hia0eTy

LIJIKOM YCBiTOMJIIOE, 1110 3MiHUTM Ha3BY JaBHO BiZoMOil
XBOpOOM 3aBXAu Heserko. [lpukinamom, 1o Haguxae,
€ PEeBMAaTOJIOTH, SIKUM BAAJOCS 3MIHUTU Ha3BY <«TpaHy-
snemaro3 Berenepa» Ha «mojianriit» [12]. PobGoua rpyna
CMO/iBAETHCS, IO KOJIETU-MEAUKU BU3HAIOTh i TPUUMYTh
HaBeleHe BUIIEe OO PYHTYBAaHHS TaKOI 3MiHM He JIUIIIE B iH-
Tepecax HayKOBOI1 TOYHOCTI, ajie epeayciM UIsl KOPUCTi Ta
0e3IIeKy HAIIMX CITUIbHMX TAIi€HTIB 3 HELYKPOBUM Iiabe-
TOM, 1100 1X XBOPOOY Ta ii JIiKyBaHHS OiJIbllle HE TTYTaIu 3
LIYKPOBMM J1ia0eTOM.
MyBaJla KOAHOro (iHaHCOBOTO I'paHTy Bil Aep>KaBHUX,
KOMEpIIHMX Ta HeKOMepLiiiHuX yctaHoB. Heymepe-
JKEHICTh aBTOPiB pOOOTU Ta MOBHA BiJICYTHICTh (hiHAH-
COBOI CKJIagoOBOi € Ie OmHUM (haKTOpOM Ha KOPHUCTh
OiATPUMKU iX iHimiatuBu. baxkaroumMm mpuemHaTHCcs IO
00OroBOpeHHsI HaJaEMO KOHTAaKTW YJIEHiB TpyIu, SIKi €
BigmoBimaabHUMU 3a KopecnoHaeHIIito: M. Christ-Crain
(mirjam.christ-crain@usb.ch) a6o J. Verbalis (verbalis@
georgetown.edu).

BucHoBKM

Jo 3MiHM Ha3BU XBOPOOM MOXKHA CTaBUTHUCS CKeIl-
TUYHO Y OiJbIIOCTI BUMANKiB, OKPiM THUX, KOJM Bia Haz-
BM 3aJIeXXuTh Oesneka nauieHTiB. [lorpeda y 3MiHI Ha3BU
HELYKPOBOIO HiabeTy peajabHO Haspiia. Tum Oinblie, 110
YK€ TOTOBa MaTOTeHETUYHO OOIPYHTOBAaHA aJbTepHATHUBA.
Acolianii eHIOKpUHOJIOTIB YKpaiHM Ta IMPaKTUKYIOUUM
€HJIOKPUHOJIOTaM JIOLIJIBHO TMiATPUMATH 1110 iHilliaTUBY.

Konduikr inrepecis. ABTOp 3asiBjisie TPO BiJICYTHICTb
KOHIIIKTY iHTepeciB Ta BIacHOI (hiHaHCOBOI 3alliKaBJIeHO-
CTi ITpY MiATOTOBL JaHOI CTATTi.
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Information about the statement of the working group
on changing the name of diabetes insipidus:
why it is relevant and should be supported in Ukraine

Abstract. Diabetes is a term used to denote a wide range of di-
seases. Diabetes mellitus unites conditions quite different in
pathogenesis, but the leading feature for them is hyperglycemia
and the complications caused by it. Among non-endocrinologists,
the term “diabetes”, which literally means the flow of water as
if through a siphon, is mostly perceived precisely in the context
of carbohydrate metabolism disorders and the need for hypogly-
cemic therapy. Diabetes insipidus the symptom of which is also
polyuria, but which has a completely different pathogenesis and
requires different treatment is quite often misunderstood precisely
because of the use of the term “diabetes”. Incorrect perception of
this pathological condition leads to the prescription of incorrect,
unnecessary treatment or, on the contrary, to the cancellation of
replacement therapy, which can lead to the development of se-
rious adverse events, including irreversible ones. That is why it is
urgent to change the name of diabetes insipidus with the exclusion
of the term “diabetes” to eliminate misunderstandings and ensure
the safety of patients. In October-November 2022, the working
group for renaming diabetes insipidus synchronously published

a statement in several leading medical sources on the feasibility
of changing the name of diabetes insipidus. The working group
of representatives of national and international endocrinology
and pediatric endocrinology societies now proposes changing the
name “diabetes insipidus” to “arginine vasopressin deficiency” for
central etiology and “arginine vasopressin resistance” for nephro-
genic etiology. The statement contains information about both the
historical context and the rationale for the proposed name change.
The main reason for the change is the issue of patient safety, as
there is quite often confusion with diabetes mellitus, which leads
to an inappropriate examination, unjustified treatment and can
cause undesirable consequences, including serious ones. Chan-
ging the name of diabetes insipidus is also relevant for Ukraine,
since the names of two different diseases in the Ukrainian language
are even more similar than in the English version. That is why we
consider it necessary to widely inform the medical community of
Ukraine about the name change initiative and join its discussion
and support.

Keywords: renaming; diabetes insipidus; arginine vasopressin
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Bumorn Ao opopMAEHHs cTaTten

LaHoBHi asTopu!

Byab nacka, o3HaiioMTecs 3 AeTabHO BUKNAAEHUMU BUMO-
ramu fo ohopMneHHs cratei ana ny6aikauii B kypHani Ha caii-
i https://inj.zaslavsky.com.ua (po3ain «Mpo Hac»/«MNopaH-
HA»/«KepiBHuuTBa gna aBTopie»).

Lli npaBuna cknageHi Ha ocHOBi «EAMHMX BMMOT A0 PYKOMMCIB,
wo nopatTbcs B 6GiomeanuHi xypHanu» (Uniform Requirements
for Manuscripts Submitted to Biomedical Journals), po3po6ne-
HUX MiXHapofHUM KOMiTeTOM pefaKTOpiB MeAWYHUX XypHaniB
(International Committee of Medical Journal Editors).

VYci matepianu noBuHHi OyTn ocopmaeHi BiANOBifHO JO Takux
BUMOT:

1. PYKOMHUC

1.1. ®dopmar TeKCTy. Pykonuc HafCUNAETbCA [0 pepakuii
B e/leKTpOHHOMY Bumaai y dopmarti MS Word (po3wwupenHs .doc,
.docx, .rtf), rapHitypa Times New Roman; kemb 12; iHTepBan 1,5;
nons 2,5 cM 3 060x 60KiB TeKCTy. BuaineHHs B TeKCTi MOXKHa npo-
BOAWTU TiNlbKW Kypcusom abo HAMiBXKMPHUM HayepTaHHAM OyKB,
ane HE nigkpecneHHsm. I3 TekcTy HeobXigHO BUAANMTY BCi NOBTO-
ptoBaHi npo6iny i 3aitBi po3puBY PALKIB (B aBBTOMATUYHOMY PEXUMI
yepes cepeic Microsoft Word «3HaiiTu i 3aMiHUTUY).

1.2, 06cAr TeKCTYy PYKOMMCY, BKNIOYAIOYM CMUCOK NiTepary-
pu, Tabauui, intocTpauii, nignuck [o HUX, NOBUHEH CTAHOBUTMU ANS
opuriHanbHux cTateit 10—12 ctopiHok dopmary A4 (go 5000 cnis),
ormnsagy nitepatypu — 15-18 cTopiHoK, NOBifOMIEHb MPO CrocTe-
PEXEHHSA 3 NPAKTUKN — 4—6 CTOPIHOK, peLeH3iit — 4 CTOpiHKM.

1.3. Moea ny6aikauii. [lo ny6nikauii B xypHani npuiima-
I0TbCA pyKonucK 3 Oyab-AKUX KpaiH YKpaiHCbKO, aHMiiCbKO
MmoBamu. MetapaHi cTarTi nybnikytoTbca fBoMa MoBaMu (yKpaiH-
CbKOI0, aHmiicbKot). Mpu Habopi TEKCTY NaTUHULEI BaXIUBO
BMKOPUCTOBYBATH TiNIbKU aHTiNCbKY po3knafky knaeiatypu. Ha-
npuKnag, HeNpUNycTUMO 3aMiHI0BATH NATUHCLKY GYKBY «ix» yKpaiH-
CbKOIO NiTepoIo «i», He3BaXaloum Ha BisyanbHy iAeHTUYHICTb.

1.4. BignpaBka pykonucy. [lo po3msgy npuiiMaioTsCs pyKo-
nucK, paHile Hige He ony6nikoBaHi i He HanpaeneHi ansa nybnikauii
B iHWi BupaHHaA. CTaTTs Hagcunaetbes yepes dopmy HapaHHA py-
Konwucy Ha caiti https://inj.zaslavsky.com.ua (nyHKT meHto «lpo
Hacy/«MopaHHa»/«HapcunanHa ctateit»). Mepen uum HeobxigHo
3apeECTpyBaATUCA Ha CaliTi K aBTOP (FONOBHE MEeH!0, NMyHKT «3apee-
CTpyBaTUCA»). TaKOX MOXHA HaficnaTh CTaTTIo Ha eNEKTPOHHY aape-
cy pepakuii medredactor@i.ua (y Temi nucra 060B’A3K0BO BKa-
3aTK Ha3BY XYpHaNy, y AKWiA BU BigNpaBnseTe CTaTTio) Y BUTNAAi
€auHoro haina, Wwo MicTUTbL BCi HEOBXifHT eneMeHTH (TUTYNbHUIA
JINCT, pe3toMe, KTIOYOBi CN0BA, TEKCTOBA YaCTUHA, TabauLi, CNUCOK
BUKOPUCTAHOT niTepatypy, BifoMocTi npo asTopis). Okpemumu tai-
namu B LibOMY 3K NIUCTi BUCMIAIOTLCA CYNPOBifHT JOKYMEHTH i Konii
intocTpauiit (pucyHkiB, cxem, fiiarpam) y dopmartax Tiei nporpamu,
y AiKilt BOHU Bynu cTBopeHi. AKwo intocTpauii B cTarTi nogaHi y Bu-
magi hoTorpadiit abo pacTpoBux 306paxeHb, HEOOXiAHO NoaaTu ix
konito y dopmati *IPG a6o *TIF, opuriHanbHUM po3mipoM, i3 pos-
AinbHoto 3patHicTio 300 TOYOK Ha AtoiM. Pi3nyHuil po3mip y caHTu-
MeTpax MOBWHEH OyTW JOCTAaTHIM ANf OAHO3HAYHOTO CMPUNHATTA il
JIETKOro YuTaHHsA 3micty intoctpauii. KonipHa nanitpa RGB abo CMYK,
6e3 komnpecii. IntocTpaLii NoBMHHI GYTW KOHT-PACTHUMM i YiTKUMK.

CynpoBigHa AoKyMmeHTauiA. [lo opuriHanbHoi cTaTTi po-
[aloTbCsA: CyNpoBiAHMA NUCT Bif KepPiBHMLTBA YCTAaHOBM, V AKiM

NPOBOAMNOCA AOCNIMKEHHs; feKnapallis npo HasBHicTb abo Bia-
CyTHiCTb KOHNIKTY iHTepeciB, aBTOpCbKa Yroaa, feknapauis go-
TPUMaHHA ETUYHUX HOPM NPU NpOBefeHHT focnigxeHHs. Lli noky-
MEHTU B eNeKTPOHHOMY (BifCKaHOBaHOMY) BUMAAT HAACUNAIOTLCA
Ha eNeKTPOHHY aApecy pedakuii pasom 3i cTatTelo, Aka NOJAETHCA
Ao ny6nikauii.

Yci daitnm noBuHHI ByT Ha3BaHi 3a Npi3BMLLEM NEPLIOTO aB-
Topa, Hanpuknaa «Metpos. Tekct.docy, «MeTpoB. PucyHok.docy,
«Metpos. CynposigHuit nuct.doc» Towwo.

2. CTPYKTYPHI EJIEMEHTU PYKONIUCY

[lo 060B'3KOBUX CTPYKTYPHUX €/IEMEHTIB CTaTTi BIAHOCATbCA:

— TUTYNIbHA CTOPiHKA;

— pesioMe;

— KJII040Bi CNOBaA;

— TeKCT CTaTTi (BKNtoYaum Tabnuui, pucyHkm);

— [0pAaTkoBa iHopmallis;

— CMWUCOK LUTOBAHOT niTepatypu;

— noBHa iHdopMaLis Npo aBTopiB aHMiCbKO MOBOIO
(im's, npi3Buwe, nocaga, kadeppa (Bigain), ycraHoBa, MicTo, Kpa-
iHa, ORCID iD).

2.1. TutynbHa CTOpPiHKAa MOBUHHA MiCTUTW YKPAiTHCbKOIO
Ta aHMiCbKO MOBaMU TaKy iHdopmauiio:

— Y[K crarTi;

— Ha3Ba CTaTTi — Mae MOBHOLiIHHO Bifobpaxatn npeamer
i Temy cTarTi, He 6yTW HafMipPHO KOPOTKOIO, ane it He MiCTUTK Ginb-
we Hix 100 cumBonis. Ha3Ba nuweTbcs ManuMu nitepamu, Kpim
Be/IMKOT NiTepu NepLoro cosa Ta BACHNX Ha3B;

— M.I.b. Bcix aBTopiB noBHicTio. [pu nepeknagi npizeuiy
aBTOPiB aHMIiCbKOK MOBOK PEKOMEHAYETbCA TpaHCNiTepyBaTy
TaK camo, fiK y nonepegHix ny6nikauisx, abo BUKOPUCTOBYBATH ANS
TpaHcniTepauii cant https://translit.net/, cranpapr LC;

— MNOBHe HaliMEHYBAHHA YCTAHOBW, Y AKii MpaLioe KOXeH
aBTop. fKWo aBTOpiB Aekinbka, 6insa KoxHoro npiseuwa Ta Big-
NOBiAHOT yCTaHOBM NpOCTaBAAETbCA LMdPOBUI iHAEKC. AKWO BCi
aBTOPY CTaTTi NpaLoloTh B OAHIN YCTAHOBI, BKa3yBaTu MicLe po6oTu
KOXXHOTO aBTOpa OKPeMo He NoTpibHO, JOCTaTHbO BKA3aTH YCTaHOBY
OfVH pas3. fKLWo B aBTOpa KiNbKa MicLb po60TH, KOXKHE NO3HAYAETb-
€Sl OKPEMUM LUPOBUM iHAEKCOM;

— KOHTaKTHa iHdopMmaLis aBTopa, BiANOBiAanbHOro 3a NUCTy-
BaHHA (yKpaiHCbKolo Ta aHmiicbkoto MoBamu), — M1.1.6. noBHicTio,
3BaHHA, Micle poboTH, Nocaaa, NowWToBa afpeca ycTaHoBY, afpeca
€IeKTPOHHOT NOLWTK Ta KOHTAKTHWIA TenedoH aBTopa.

2.2. Pesiome (Abstract) odopmnioeTbcs ABOMa MoBamMu
(yKpaiHcbKoto, aHmilicbKol). ABTOPCbKe pe3toMe 0 CTaTTi € OC-
HOBHUM JKepenom iHhopMauii y BITUM3HAHUX Ta 3apy6iKHUX iH-
thopMaUitHMx cucTemax i 6asax faHuX, WO THAEKCYIOTb XypHa.
Abstract aHrnificbKolo MOBOIO NOBMHEH 6YTU HanNUCaHUM AKic-
HOI0, FPaMOTHOIO aHINiNCbKOI0 MOBOIO, He BAaBaMTeca f0 f0-
CNiBHOrO Nepeksiagy yKpaiHOMOBHOro BapiaHTa pestome! 06car
OCHOBHOT YaCTMHM pe3ioMe NOBUHEH CTaHOBUTM 6aM3bKo 250 cnis
abo He meHwe 1800 3HakiB. Peslome opuriHanbHoi cTaTTi Ma€e OyTH
CTPYKTYpOBaHUM i BKIOYaTh 5 060B'A3K0BKX pyOpUK B yKpaiHOMOB-
HOMy BapiaHTi: «AKTyanbHicTby; «MeTa focnigxeHHsy; «Matepianu
Ta MeToau»; «Pesynbtaty; «BUCHOBOK» —i 4 pybpuKKM B aHmo-
moBHOMy: «Background» (Bkntouae B cebe akTyanbHicTb i MeTy fo-
cnipkerHs); «Materials and Methods»; «Results»; «Conclusions».

Tom 18, N2 8, 2022

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



Ao yBaru astopie / Information for Authors

4]

06csr po3ainy «Pe3ynbTaTi» NOBUHEH CTAHOBUTU He MEHIIE HiX
50 % Bia 3aranbHoOro obcsary pestome. Pestome omsais, nekuii,
LMCKYCIHUX cTaTell CKnapalTbca B JOBiNbHii dopmi. Pesome
OMNALOBUX CTATEN MOBUHHI MicTUTKM iHdOpMaLito npo MeToau no-
wyky niteparypu B 6aszax gaHux Scopus, Web of Science, MedLine,
The Cochrane Library, EMBASE, Global Health, CyberLeninka, PIHL,
Touo.

TeKkcT pesioMe MOBUHEH OyTW 3B'A3HUM, i3 BUKOPUCTAHHAM
CNiB «OTXKey, «Oinblue TOro», KHaNPUKNaLY, Ky Pe3ynstati» Towo
(«consequently», «moreovery, «for exampley, «the benefits of this
study», «as a result» etc.), abo po3pizHeHi BUKNAAEH] nonoxeH-
HA MOBMHHI NOTiYHO BUNIMBATU OfHe 3 0AHOr0. B aHrmomoBHOMY
TEKCTi CNifi BUKOPUCTOBYBATM aKTUBHUIA, @ He MACUBHWIA CTaH:
«The study tested», a He «It was tested in this study». Pe3iome
He MOBMHHO MicTUTU abpeBiaTyp, 3@ BUHATKOM 3aranbHONPUAHATUX
(nanpuknag, HK), BuHOCOK i nocunaHb Ha nitTepatypHi gxepena.

2.3. Knwuosi cnoBa (Keywords). HeobxigHo Bkasatu
3-6 cniB abo CNOBOCMONYYEHD, WO BiANOBiAaTh 3MicTy poboTH
i CNpuWAOTL IHAEKCYBAHHIO CTATTi B MOLWYKOBUX CUCTEMAX. Y KNloYo-
Bi C/1OBA OMALOBUX CTaTei Cif BKAKOYATH CNOBO «ornaay». Knoyosi
C/10Ba NOBUHHi OYTU iA€HTUYHI YKPATHCBKO Ta aHMiNCbKO MOBa-
MM, X CIiA NUCATH Yepes KpamnKy 3 KOMOolo.

2.4. Tekcr ctarTi. CTpyKTYypa NOBHOTO TEKCTY pyKOnucy, npu-
CBAYEHOTO ONUCY Pe3yNbTaTiB OPUriHaNbHNUX AOCTIAKEHb, NOBUHHA
BiANOBiAaTM 3aranbHONPUIAHATOMY WabnoHy i MicTUTK 060B'A3KOBI
po3ginu: «Bctyny; «MeTa»; «Matepianu Ta meToamn»; «Pe3ynstatuy;
«06roBopeHHs»; «BUCHOBKMY.

Byab nacka, o3HaimomTeca 3 AeTafibHUMMW MpaBuNamMu
ocdopMneHHA KoXHoro 3 uux posainis Ha cauti https://inj.
zaslavsky.com.ua (po3pain «Mpo Hac»/«MopaanHA»/«KepiBHu-
LTBa ANA aBTOPiB»).

2.5. [lopatkoBa iH(opMmaLia BKa3yeTbCA YKPAiHCbKOW Ta
aHMiNCcbKO MOBaMM Micns TEKCTY CTaTTi, Nepej CNUCKoM niTepa-
Typu. 060B'A3KOBO NOBUHHO GYTU 3afieKNapoBaHO HafBHICTb abo
BiACYTHiCTb B aBTOPiB KOH(IIKTY iHTepeciB (y Takux BUNagKax no-
BUHHA OyTW hpa3za «ABTOPM 3asBASIOTL NPO BiACYTHICTb KOHGDNIK-
Ty iHTepeciBy»). KoHtnikTom iHTepeciB Moxe BBaxaTuca Oyab-ika
cuTyalis (hiHaHcoBi BigHOCMHM, cnyx6a abo poboTa B ycTaHoBax,
o MatTb GiHaHCOBUI a60 NOAITUYHMIA iHTepec O ony6NiKOBaHMX
MaTepianis, N0CafoBi 060B'A3KM TOWWO), 4O MOXKE BMIMHYTH HA aB-
TOpa PyKOMUCY i NPU3BECTN 1O NPUXOBYBAHHSA, CNOTBOPEHHSA fAHNX
ab0 3MiHMTK ix TpakTyBaHHsA. IHopmauis npo diHaHcyBaHHA.
Heo6xifiHO BKa3yBaTu Axepeno diHaHcyBaHHs — BCix oci6 i opra-
Hi3alii, Wwo Hapanu diHaHcoBY NiATPUMKY BOCHIMKEHHIO (Y BUNAAT
rpaHTiB, apyBaHHsa ab0 HaAaHHA 06nafgHaHHsA, peakTUBiB, BUTpAT-
HUX maTepianis, NikiB TOWO), @ TaKOXK B3ANM iHWY diHaHCOBY abo
0CO6UCTY yyacTb, WO MOXe NPU3BECTU [0 KOHMNIKTY iHTepecis.
Vka3yBaTu po3mip diHaHCyBaHHA He noTpi6Ho. MopAaKK. ABTopu
MOXYTb BUCIIOBUTY MOAAKY NIOAAM Ta OpraHisauisam, wo cnpusanm
ny6nikauii cTatTi B )ypHani, ane He € ii aBTopamu.

2.6. Bumoru po ohopMneHHA NpUCTaTeitHOro CNUCKY Ni-
Tepatypu 3rigHo 3 Haka3om JIAK Ta 3rigHo 3 MiXXHapogHUMKU
CTaHpapTaMu Bigpi3HATLCA, TOMY HEOGXiAHO NOAATU CMUCOK
niTepatypu B BOX BapiaHTax — 3rigHo 3 Bumoramu [IAK Vkpa-
iHm (ACTY 8302:2015) Ta cumBoNamMu NaTuHCbKoro andasirty
3a craHpaptamu National Library of Medicine (NLM). Mpasu-
na oopMIEHHA CNNUCKY BUKOPUCTaHUX fxepen (i3 npuknagamu)
AOCTYNHi Ha caiiTi https://inj.zaslavsky.com.ua (po3pin «Mpo
Hac»/«MopanHa»/«KepiBHuULTBa AN aBTOPiB»).

3aranbHi pekomeHpauii. OnTuManbHa KiNnbKicTb LUTOBAHMUX
poGiT B OpUriHanbHUX CTaTTAX i Nekuiax ctaHoBuTh 20-30, B Or-
nsgax — 40-60 gxepen. baxaHo uuTyBaTM opuriHanbHi pobo-
TW, ony6NiKoBaHi NpOTAroM OCTaHHIX 5—7 POKiB y 3apy6ixHUX
nepiofMYHNX BULAHHAX, BUCOKOLMTOBAHI AXepena, y ToMy ynchi
3 Scopus i Web of Science. Hamaraiitecs miHimi3yBatu camoumty-
BaHHs abo yHUKaliTe ioro. Takox HamaraiTecs 3BeCTU O MiHiMyMy
NOCKUNAHHA Ha Te3n KoHdepeHLiit, MoHorpadii. Y cnucok nitepa-
TYpU He BKMOYAOTbCA HeonybnikoBaHi po6oTn, odiuiiiHi goky-
MEHTH, PyKONUCKU ancepTaliit, nigpy4yHuku i foBigHuKK. MoBKUHHA
6yT1 nopaHa foAatkoea iHdopmauis npo crarti — DOI, PubMed
ID Towo. AKWO B CAUCKY MEHLIE NONOBUHU J)Kepen MaloTb iHLEKCH
DOL, crarTs He Moxe OyTv ony6aiKoBaHa B MiXHApPOAHOMY HayKO-
BOMY XypHani. MocunanHs noBuHHi 6yt nepesipeHumu. MNepep
KOMMIEKTaLi€l0 CNUCKY NiTepaTypu KOXHE AXepeno nepesipsnTe
yepes caiT https://www.crossref.org/guestquery, https://scholar.
google.com.ua a6o https://www.nchi.nlm.nih.gov/pubmed.

KoxHe myepeno cnifi nomilat 3 HOBOro psagKa nif nopsaLKo-
BUM HOMEPOM, L0 BKA3YETbCA B TEKCTI CTATTi apabCcbkumm umndpa-
MUy KBaApaTHUX JyXKKax. Y cnucKy Bci poboTu nepepaxoBytoTbCs
B NOPALKY UMTyBaHHA, a HE B andasiTHOMy nopsagky.

TpaHcnitepauis. [Ixepena ykpaiHCcbKo10, pociicbKoto Ta iHWK-
MW MOBaMMU, WO BUKOPWUCTOBYIOTb CUMBOAM KUPUAULI, HEOOXifHO
BiATBOPIOBATH B TaKuii cnoci6: npissuwa Ta iHiuianu aBTopis cnig
TpaHcniTepyBaTy (TPaHC-NiTepaLito MOXHA 3AiICHUTY aBTOMATUYHO
Ha caiTi https://translit.net/, ctangapt LC), a Ha3By cTatTi — ne-
peKnacTv aHmicbKoto MoBOw (He TpaHcniTepysatu!). Mpu Hanu-
CaHHi nNpi3BuUL, aBTOPiB Kpallie BUKOPUCTOBYBATM Haibinbw no-
WIMpeHe HanMCcaHHA Npi3BuLLA JAHOTO aBTOpa B Mepexki IHTepHeT,
siKe BKa3yeTbCA B iHWMX ny6nikauiax. AKWo BU BUKOPUCTOBYBANM
nepeknag, 6ynb-AKoi CTaTTi, NOCUNAHHA Kpalle NPUBOAUTU HA OpU-
riHanbHy nybnikauiio.

ABTop BiAnoBifae 3a NpaBMAIbHICTL faHUX, HaBeAeHUX
y CMUCKY niTepatypu.

3. TUIATIAT I BTOPUHHI NYBAIKALTI

Henpunyctmo BUKOPUCTAHHA HECYMTIHHOMO TEKCTOBOTO 3ano-
3WYeHHs i NpUBNACHEHHA pe3yNbTaTiB AOCHiKeHb, AKi He Hanexarb
aBTOpaM HafaHoro pykonucy. lNepesipuTu cTaTTioO HA OpUriHanb-
HiCTb MOXKHa 3a fonomoroto nporpamu Advego plagiatus a6o iHwmx
cepBiciB. Pegakuis 3anuwae 3a co6oto NpaBo nepesipku HagaHUx
PYKOMUCIB Ha HAafABHiCTb nuariary.

CratTa noBUHHA GYTW peTenbHO BigpeaaroBaHa i BUBipeHa
aBTopoMm. lMepep BignpaBKoio pykonucy Ao pepakuii nepeko-
HauWTecs, Wo BCi BULLEBKa3aHi iHCTPYKLii BUKOHaHI.

Marepianu gns ny6nikauiit Hapcunatu
Ha eNeKTPOHHY afpecy peaakuii:
medredactor@i.ua
(8 memi iucma 0608°43K080 BKG3AMU HA38Y
nepioduyHo20 BUOGHHS, y AKe 8U Bidnpasaseme cmammio!)
abo ronosHoro pepaktopa (MaHbkis Bonogumup IsaHoBuy):
endocr@i.ua

abo yepes GopMy HafCUNAHHA PYKOMUCY HA CaWTi
https://iej.zaslavsky.com.ua
(nyHkT MeHio «Mpo Hac»/«MopaHHa»/«HapcunanHa craten).

lepepn TvM, AK KOPUCTYBATUCA AaHO HOpPMOLD,
HeoOXifHO 3apeecTpyBaTUCA Ha CaliTi AK aBTOp
(NYHKT «3apeecTpyBaTnca»). |
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CEPIR «CIMERHA METMLIMHA

AKTYAJIbHI AHTYAJTEHI AKTYASBHI
OATAHHA | TWATAHHA | NUTARAA | (VHAMGA | STATSH  aowmi | wowms | sowms | o
NEAIATPIL | HEQPONOII ANEPFOMOTII | MEQMUAHM  HEPBOBUX i ffaifis  ‘wdii A

MEOWMUMHM  namiaTvedoi TEPOHTONOMT  ®THU3IATPIT
HEBIAKNAOHWUX XBOPOB  KATACTPO®  Ta xochicHol I TEPIATPIT
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CEPIA «CIMEWH
IHCTUTYT cimeHOT MeguUNHW HauioHanbHOro yHiBepCcUTeTY OXOPOHW 300POB'A YKpaiHU iMeHi
MJ1. lWynuka cninbHo 3 BugaBHMYMM AOMOM «3acfaBCbKniA» Brieplue B YKpaiHi 3arnoyartkysas
NPOEKT — cepito HaBYanbHUX NOCiOHKKIB «CiMeinHa MeauLIMHA», 3a 3arafibHO peaakUieo aka-
femika HAMH Ykpainu, npodecopa H0.B. BopoHeHKa, npodecopa O.I. LLekepu Ta 3aBiaysavis
kadenp HauioHanbHOro yHiBepcuTeTy OXOpPOHU 300poB’a YKpaiHu imeHi IMJ1. Lynuka, 3a akty-
AIbHUMKW HanpsMKamu cimenHoi meguumHN. MNigrotoBKo mMatepianiB KOXHOro HaB4anbHOro
nocibHMKa 3aimatoTbca Kpalyi haxiBui nicnaannaoMmHol ocBiTr YKpaiHn.
MocibHMKN peKkomeH[0BaHi A0 APYKY BYEHOI0 pafioto HauioHanbHOro yHiBepcuTeTy oXopo-

HW 3p0poB’a YKkpaiHu imeHi MNJ1. lWynuka Ta LleHTpanbHUM MeToaAnYHUM KabiHeToM 3 BULOI
mefnyHoi ocsitn MO3 YKpaiHu.

B PAMKAX CEPIi «CIMEHA MEVILIHA» BXE BAWLLINA Y CBIT TAKI KHUTA:
e AKTyanbHi NUTaHHA negiaTpil y npakTuui cimeitHoro nikaps.
e AKTyanbHi NUTaHHA HepBOBUX XBOPo6 y NpaKkTuLi cimeliHoro nikaps.
¢ AKTyanbHi NUTaHHA Hedponoril y NnpakTULli cimeHoro nikaps.
¢ AKTyanbHi NUTaHHA repoHToNorii Ta repiaTpii y npakTuui cimeliHoro nikaps.
e AKTYanbHi NUTaHHA MeAULMHW HeBIAKNAAHUX CTaHIB Y NpaKTULi ciMeliHOro nikaps.
o AKTyanbHi NUTaHHA ¢TM3iaTpii y npakTMui cimeliHoro nikapa.
e AKTyanbHi NTaHHA anepronorii y NpakT1Li cimeHoro nikapa.
e AKTyanbHi NTaHHA aKyllepcTBa Y NpakTuLli cimeriHoro nikapa
e AKTyanbHi NTaHHA NaniaTMBHOI Ta XOCNicHOT fonNoMoru y NpakTuui ciMeiiHoro nikaps.
e AKTyanbHi NTaHHA pagiauiilHOT MeanLNHN Y NpakTULi CiMeiHoro nikapA.
e AKTYanbHi NUTaHHA MeAULMHK KaTacTpod Y NpaKTuLi cimeiiHoro nikaps.
¢ AKTYanbHi NUTaHHA cepLeBO-CYANHHUX XBOPOo6 Y NpakTULi ciMeiiHoro nikaps.
o AKTYanbHi NUTaHHA BHYTPIWHIX XBopo6 y NpakTWLi cimeliHoro nikaps.
¢ AKTyanbHi NUTaHHA ncuxiaTpil y npakTUUi cimenHoro nikaps.
¢ AKTyanbHi NUTaHHA opTanbmonorii y npakTuUi cimelHoro nikaps.
e AKTyanbHi NUTaHHA eHAOKPUHoNorii y NpakTuLi cimeliHoro nikaps.
¢ AKTyanbHi NUTaHHA riHeKonoril y npakTuui cimeliHoro nikaps.
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MegudHa nitepatypa




