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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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Role of glycated hemoglobin
in microvascular complications
in type 2 diabetes mellitus:
cross sectional study

Abstract. Background. Diabetes mellitus (DM) is a complex disorder which defects mainly vascular complica-
tions. Complications increase the morbidity and mortality associated with the disease, reducing life expectancy by
10-15 years. Diabetic neuropathy (DN) is a frequent complication of DM and is defined as the presence of periphe-
ral nerve dysfunction after exclusion of other causes. Poor glycaemic control and chronic hyperglycaemia are the
major risk factors for DN. Most important treatment of DN remains good glucose control generally noted as HbA1c
<7.5%. The purpose of this cross-sectional study is to investigate the role of glycated hemoglobin in microvascular
complications in type 2 diabetes mellitus. Materials and methods. This cross-sectional study was carried out in
Teerthanker Mahaveer Medical College and Research Center, Moradabad from Jan 2016 to December 2016 in
which 100 type 2 diabetic mellitus (T2DM) patients in the age group of 35-69 years were included. Patients were
divided into 2 groups of 50 each. Group 1 constituted of T2DM patients without any microvascular complication
and group 2 includes T2DM patients with microvascular complications. Examination of patients included recor-
ding of medical history, pulse rate and blood pressure. Neuropathy was assessed by clinical examination based
on modified NDS procedure, which included examination of vibration, pin prick sensation, temperature sensation
on dorsum of foot and Achilles tendon reflex. Blood samples were collected by venepuncture and accordingly
biochemistry analysis was carried out (Fasting Blood Glucose, post prandial blood glucose and HbA1c were recor-
ded). HbA1c estimation was done by using COBAS fully automated analyser. Results. Among recruited patients,
Mean fasting, PPBS level, HbA1c among test group was significantly more than control group. In control group
significant correlation of HbA1c¢ is found with age, weight and BMI and in test group significant correlation of HbA1c
is observed with age and duration of DM. Significant correlation of HbA1c with FBS and PPBS seen in both control
group and in test group. Among test group, 19 patients were found to have DN and significant correlation of HbA1c
is observed with NDS score. Conclusions. Increased HbA1c is closely associated with DN in T2DM patients and
could be considered as a potent indicator for DN in these patients.

Keywords: type 2 diabetes mellitus; diabetic neuropathy; glycated haemoglobin; correlation

Introduction

Diabetes mellitus (DM) is a metabolic disorder of mul-
tiple aetiology characterised with disturbances of carbohy-
drate, fats and protein metabolism results from defects in
insulin secretion, insulin action, or both. The effects of DM
include long term damage; dysfunction and failure of va-
rious organs, such as retinopathy with potential blindness;

nephropathy that may lead to renal failure and/or neuropa-
thy with risk of foot ulcers; amputation; Charcot joints; and
features of autonomic dysfunction. Patients with DM are at
an increased risk of cardiovascular, peripheral vascular and
cerebrovascular diseases. This definition highlights the com-
plexity of this disorder and that vascular complications are
an essential part of this vascular disorder [1].
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Hyperglycaemia tends to develop very gradually, in the
early stages, patients are often asymptomatic as the hyper-
glycaemic levels are not severe enough to produce symp-
toms. Because of this, condition may remain undiagnosed
for many years and patients present with established macro-
vascular and microvascular complications upon initial diag-
nosis of type 2 DM (T2DM) [2].

T2DM is a global epidemic with an estimated worldwide
prevalence of 6.4 % (285 million) in 2010 that is forecast to
rise to 7.7 % (438 million) in 2030. In addition, 344 million
people have impaired glucose tolerance that is forecast to
increase to 472 million by 2030 [3]. India has a higher pre-
valence of DM (4.3 %) as compared with the west (1-2 %)
as probably Asian Indians are more prone for insulin resis-
tance and cardiovascular mortality [4].

The pathogenic mechanism for microvascular compli-
cations in diabetes is rooted in chemical reactions between
by-products of sugar and proteins that occur over the course
of days or weeks and eventually produce irreversible cross
linked protein derivatives called advanced glycosylation end
products [5]. There is insufficient clarification of the cause
of diabetic neuropathy (DN) but ischaemic and metabolic
components are implicated. Activation of polyol pathway in
the nerve through enzyme aldose reductase leads to accu-
mulation of sorbitol and fructose in the nerve and induces
non-enzymatic glycosylation of structural nerve protein [6].

Hyperglycaemia also induces oxidative stress. Activation
of protein kinase has been linked to vascular damage in DN.
Peripheral nerve damage includes neuronal degeneration and
impairment of regeneration of thinly myelinated fibres me-
diated by AGE accumulation, activation of polyol and PKC
pathways and deleterious effects of reactive oxygen species [6].

DN is recognised by the ADA as ‘the presence of symp-
toms and/or signs of peripheral nerve dysfunction in people
with diabetes after the exclusion of other causes [7]. Long stan-
ding hyperglycaemia is the main culprit in the development of
DN. This has been shown in the results of DCCT. This ran-
domised prospective study showed significant reduction in the
development and progression of clinical neuropathy (64 %),
motor conduction velocity (44 %) and autonomic dysfunction
(53 %) in type 1 DM with optimal glycaemic control [8].

DN prevalence differs in observational studies due to the
varying diagnostic methods used [9]. Screening for DN is of
high importance since approximately 50 % of patients with
DN are asymptomatic [10]. DN increases the risk of lower
limb amputations by 1.7-fold [11]. This increased frequency
of lower limb amputation in patients with DM and diabe-
tic neuropathy is attributed to lower limb microtraumatism,
due to the fact that affected individuals have diminished
pain sensation.

Most investigated and documented predictor factors for
the development of DN are hyperglycaemia, DM duration
and age as well as the presence of microvascular complica-
tions including hypertension, dyslipidaemia, diabetic reti-
nopathy and chronic kidney disease [12].

The varied clinical presentations and manifestations of
neuropathy among diabetic patients reflect the heteroge-
neity of this problem. Peripheral neuropathy is a common
diabetic complication and like retinopathy and nephropathy
is related to age, duration of diabetes and glycaemic status of

the patients. D.J. Fernando et al. demonstrated that mean
vibration perception threshold and nerve conduction velo-
city are abnormal in patients with microalbuminuria and in
those with overt nephropathy [13]. Study on 440 diabetic
patients who were followed up over 25 years, showed an in-
crease in clinically detectable DN from 12 % at the time of
diagnosis of diabetes to about 50 % after 25 years and those
with poorest diabetes control had highest prevalence [14].
In UKPDS, control of blood glucose was associated with
improvement in vibration perception [15].

Glycated hemoglobin (HbAIc) level was seen as the
most important factor predicting higher risk of subclinical
neuropathy, therefore nerve conduction studies abnormality
commonly exists in diabetic patients in the subclinical stages
of polyneuropathy and are highly correlated to HbAlc le-
vels. Prevention and early detection of DN assumes an ut-
most importance as two-third of patients have clinical or sub
clinical neuropathy at the time of diagnosis NDS has been
widely accepted and validated tool to identify the presence
of DN. Electrodiagnostic examination being a sophisticated
examination and not available in hospitals with low resource
settings hence, to study the correlation of DN with HbAlc
on basis of NDS scoring system is much needed.

The purpose of this cross-sectional study is to investigate
the role of glycated hemoglobin in microvascular complica-
tions in type 2 diabetes mellitus.

Materials and methods

This prospective cross-sectional (hospital based) study was
carried in TMMC and Research centre after approval from In-
stitutional Ethics Committee. Data for the study was collected
for a period of 12 months and included patients of T2DM who
attended the diabetes clinic from the period January 2016 —
July 2016 after obtaining written informed consent.

Study Population:

Study included 100 T2DM patients and divided into 2
groups of 50 each. Group 1 constituted of 50 DM patients
without any complication and group 2 consisted of another
50 with microvascular complication for one year.

Inclusion criteria:

1. Patients suffering from T2DM.

2. Patients in the age group 35—69 years of both sexes.

3. Patients who are willing to give informed consent.

Exclusion criteria:

1. No previous systemic condition related to peripheral
neuropathy.

2. Any neuromuscular diagnosis such as myopathy, fa-
milial polyneuropathy, chronic polyneuropathy.

3. Neuropathy associated with exogenous toxins, metals
or drugs.

4. Pregnancy and post-menopausal with HRT.

Data collection:

Basic general information of study population was re-
corded and medical history included: duration of DM, past
medical history, family history, smoking status, alcohol in-
take and drug history.

Patients underwent battery of investigations including
FPG, PPBG, and HbAlc. Blood samples were collected
by venepuncture after ensuring 8 hours of overnight fas-
ting. Blood samples were taken in EDTA disodium coated
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and plain vials and centrifuged to obtain plasma and serum
and accordingly biochemistry analysis was carried out. Bio-
chemical investigations included HbAlc (done using Cobas
HbAIc test), fasting blood glucose and post prandial blood
glucose (GOD-POD method).

For peripheral neuropathy:

Sensory examination was done in a quiet and relaxed
setting. Neuropathic deficits in the feet were determined
using the NDS, derived from the examination of Vibration
(using a 128 Hz tuning fork), pin prick sensation (apply pin
proximal to big toe nail just enough to deform the skin),
temperature perception on dorsum of foot (using warm and
cold water in test tubes) and Achilles tendon Reflex (using a
tendon hammer).

The 3 perceptions were scored 0 if present and normal;
and 1 if absent, reduced, or uncertain. On either side, the
ankle reflex was scored 0 if present and normal and 2 if ab-
sent the maximum deficit score is 10 which would indicate
complete loss of sensation to all sensory modalities and ab-
sent reflexes. A score of 6 or more has been found to indicate
an increased risk of foot ulceration. Score of 3 or more is
defined as positive for peripheral neuropathy.

Statistics

Data was tabulated as Mean = SD. Results were analysed
using non-parametric test (Chisquare and Mann-Whitney
U test) and parametric test (t-test). In addition, correlation
between 2 numerical variables was done using Pearson cor-
relation coefficient analysis. P value of < 0.05 was consi-
dered statistically significant.

Results

In this study 100 type 2 diabetic patients were examined
out of which 50 patients constituted the control group (dia-
betic patients without microvascular complications) and 50
constituted the test group (diabetic patients with any micro-
vascular complication).

In the control group 68 % patients were male and 32 %
patients were females. In the test group 64 % patients
were male and 36 % patients were females. Mean fast-
ing and post prandial blood sugar level among test group
(291.02 + 38.04 and 322.46 + 40.12 mg/100 ml) was sig-
nificantly higher than control group (187.9 * 36.49 and
219.34 £ 38.86 mg/100 ml respectively). Mean HbA
among test group (11.68 + 1.29 %) was significantly higher
than control group (8.26 + 1.09 %) (table 1).

Among the test group; 48 patients were affected with
DN, 19 were affected with neuropathy and 34 were affected
with retinopathy. Among the test group; significant correla-
tion of HbA1c was observed with NDS score (r = 0.640). Ta-
ble 2 severity of hyperglycaemia and abnormal HbAlc levels
considerably affects the result of NDS testing.

Discussion

Practically every system is affected by complications of
DM. Microvascular complications are the major outcome of
T2DM progression, reduces the quality of life and increases
diabetic mortality. Because of insidious and silent onset of
T2DM, this disease acts as a silent killer. Large proportion
of T2DM patients may have elevated blood sugar levels for
several years prior to diagnosis and present with various mi-
crovascular complications at the time of diagnosis.

HbAlc is a minor red cell constituent that comprises 5 %
of the total Hb in normal individuals but up to 15 % in patients
with DM. HbAlc levels are a reflection of patient’s average
blood sugar for preceding 2—3 months and this test is not af-
fected by recent physical activity and/or emotional fluctuations.

In present study there is increased incidence of T2DM
in males as compared to females in both test and the con-
trol group. Previous studies show that male gender is the risk
factor for the development of anyone of the microvascular
complications. A study conducted in T2DM subjects by
A.H. Alrawahi et al. in Oman has also shown positive rela-
tionship with male gender [16].

Study of Y.C. Yang et al. showed increased HbAlc level
in males. It seems to be related to the lower Hb level in men-
struating females with more rapid erythrocyte turn over [17].

FBS, PPBS, HbAlc levels are higher in test group than
in control group. DM with elevated blood glucose levels for
long period causes increased and rapid non-enzymatic gly-
cation of collagen and elastic fibres. This reflects that in-
creased HbAlc level is an indicator of assessing the severity
of microangiopathies in diabetic patients.

Diabetic patisnts with higher HbAlc level are more
prone to develop microangiopathies. In our study, 36 % dia-
betic patients had one microvascular complication at the
time of diagnosis, 34 % had 2 complications and 30 % had
all 3 complications.

Study of R. Raman et al. showed that nearly one-third of
the newly diagnosed type 2 diabetic subjects had some form
of microvascular complication; nephropathy and neuropa-
thy being more common than retinopathy [18].

Table 1. Biochemical characteristics of patients in both groups (Mean = SD)

Parameter

Control Group (n = 50) Test Group (n = 50)

Fasting blood glucose (FBS), mg/100 ml

187.90 + 36.49 291.02 + 38.04*

Post prandial blood glucose (PPBS), mg/100 ml

219.34 + 38.86 322.46 + 40.12*

Glycated hemoglobin (HbA1c), %

8.26 = 1.09 11.68 + 1.29*

Notes: Unpaired ‘t’-test Mann-Whitney U Test; * — significant difference.

Table 2. Correlation between neuropathy score and HbA1c in test group

Variables

r value p value

NDS Score

0.64 < 0.05*

Note: *p < 0.05 using Pearson correlation coefficients.
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In our study, incidence of DN is the least among all the
microvascular complications and some correlation exists be-
tween diabetic nephropathy and retinopathy. Microvascular
complications are the major outcome of T2DM progression
which reduces the quality of life and increases diabetic mor-
tality. Study of H.K. Kumar et al. showed that incidence of
neuropathy 3 %, nephropathy 20 % and retinopathy 48 %
of study population [19]. Type 2 diabetic patients with poor
glycaemic control should be strongly encouraged for opti-
mal or even good tight glycaemic control in order to prevent
early emergence of microvascular complications. Screening
with simple tests is essential to identify the complication at
an early reversible stage.

In the control group significant correlation of HbAlc
level has been observed with age, weight and BMI. HbAlc
shows significant correlation with FBS and PPBS. Signifi-
cant correlation between FBS, PPBS and RBS with HbAlc
is seen in various studies, although PPBS showed marginally
better correlation in comparison to FBG.

In the test group, significant correlation of HbAlc is
seen with age and duration of DM. With advancement in age
and duration of diabetes there is gradual tendency for the
level of blood sugar to rise along with subsequent increase
in HbAlc. Amount of carbohydrate attached to HbAlc in-
creases with increasing duration of diabetes.

Significant correlation of HbAlc with neuropathy has
been observed in the study which shows that HbAlc is an
important indicator for predicting the neuropathies. Study
of K. El-Salem et al. reported HbAlc to be the most im-
portant predicting factor for higher risk of subclinical neu-
ropathy. Nerve conduction abnormalities commonly exist
in diabetic patients in the subclinical stages and are highly
correlated to HbAlc levels [20].

Study of R.B. Paisey et al. showed that tall stature and
worse metabolic control were associated with progression to
neuropathy. Mean HbAlc levels were higher in those who
develop foot ulcers. This is consistent with the hypothesis
that the severity of the metabolic disturbance in DM influ-
ences susceptibility to neuropathy. There is a possibility that
intense reduction in glycaemia from diagnosis could im-
prove peripheral nerve function [21].

Conclusions

Glycaemic status of DM patients is an important risk
factor for development of microvascular complications and
patients’ profile having microvascular complications shows
that they have poor glycaemic control. The duration of DM
had a positive correlation with incidence of microangiopa-
thy. Thus, DM patients with microvascular complications
had longer duration of DM as compared to diabetics wi-
thout microangiopathy.

The role of poor glycaemic control and chronic hypergly-
caemia are the major risk factors for diabetic neuropathy. The
severity of hyperglycaemia and abnormal glycated hemoglo-
bin levels considerably affects the results of the NDS testing.

Timely screening and earlier detection and intervention
are useful in preventing the progression of neuropathy and
reduced risk of complications in other organs. It is recom-
mended that a target HbAlc remain as close to normal as
possible, which will provide improved outcome. Tight gly-

caemic control, which is measured by HbAlc is the most
important factor to decrease the microvascular events.
Since HbAlc level is proportional to an average blood
glucose concentration over the previous 4 weeks to 3 months
and is not influenced by recent physical and/or emotional
fluctuation, it gives an idea to follow proper routine.
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TAiIKOBAHWUI reMOTAOGIH NPU MIKPOCYAUHHUX YCKACOAHEHHSIX
Y XBOPUX HA LlYKPOBUM Ala6eT 2-ro tvny:
nepexpecHe AOCAIAXEHHS

Pe3tome. Axmyaavnicmo. Lyxposuii miaber (III) — ckiagHuii
po3Jiaj, 10 CYNPOBO/DKYETHCS MEPEBAXXHO CYAMHHUMU YCKJIaI-
HEHHSMU. YCKJIaTHEHHS MiIBUIIYIOTh 3aXBOPIOBAHICTh i CMEPT-
HICTb, MTOB’s13aHY 3 XBOPOOOIO, CKOPOUYIOUM TPUBATICTh XKUTTS Ha
10—15 pokiB. [liabetTnuna Hetipomnaris (JIH) € vactum yckmaaHeH-
HaMm LIJ1 i BUBHAvYa€eTbCs SIK HAsIBHICTb AUCGhYHKIIT epudepuy-
HUX HEPBiB TICJISI BUKITIOUeHHS iHIMX npuduH. [loranuii riike-
MiYHUM KOHTPOJIb i XpOHiUHa rinepriikeMisi € OCHOBHUMM (DaKTO-
pamu pusuky JAH. HatiBaxmsimmm tikyBanHsm JIH 3anuiiaers-
Cs1 1OOpUiA KOHTPOJIb PiBHS TJIIOKO3U, 1110 3a3BUYali Bil3HAYAETh-
ca sik HbAlc < 7,5 %. Memoro 11bOTO TIepEXpPECHOTO TOCIiIKEHHST
€ BMBYEHHSI POJIi IJIiIKOBAHOTO I'eMOTJI00iHY B MiKpOCYTIMHHMX
YCKJTaTHEHHSIX TIPU IyKPOBOMY NiabeTi 2-To turty. Mamepiaiu ma
memoou. lle iepexpecHe AOCTiIKeHHs OYJI0 TPOBEACHE B MEANY~
HOMY KOJIEZXi Ta JociimHubkomy 1ieHTpi Teerthanker Mahaveer
(Mopanaban) i3 ciudst 2016 poky mo rpyaeHb 2016 poKy, 10 sIKOro
oysio BkmoyeHi 100 maiieHTiB i3 LyKpOBUM [1iabeToM 2-ro TUILY
(LI 2) BikoBoi rpynu 35—69 pokiB. [latieHT 6ynu posmnomine-
Hi Ha 1Bi Tpynu 1o 50 oci6 y koxHiit. [pymy 1 craHoBWwIM XBOpi
Ha LIJI 2 6e3 MiKpOCYIMHHUX YCKJIaAHEHb, a TPYIy 2 — XBOpi Ha
L 2 i3 MikpocymMHHUMM ycKiIagHeHHsIMU. OOCTeXXeHHs marli-
€HTIB BKJIIOYAJIO BUBYEHHSI aHAMHE3y, YaCTOTU CEPLIEBUX CKOPO-
YeHb Ta apTepiasibHOTO TUCKY. HelipomnaTito oliHIOBaIM UISIXOM

KJTIHIYHOTO O0OCTeXeHHsI Ha OCHOBI MOAM(DIKOBAHOI TPOIIETY-
pu NDS, sika BKiItovasia 1OCTiKEeHHs BiOpallii, BiTuyTTsl YKOIy
LIMWIBKOIO, BIYYTTSI TEMIIEPaTypy Ha TUJIbHIN MOBEPXHi CTOMU
Ta axiJzioBoro peduiekcy. 3pa3ku KpoBi BiOMpaIK LIISIXOM BeHe-
MyHKIIil Ta BiITIOBIMHO MpoBonuan OioXiMiuHUIT aHai3 (piBeHb
[JIIOKO3U B KPOBi HaTIle, IJII0KO3M B KpoBi Micys ixi Ta HbAlc).
Ouinky HbAlc mpoBomwim 3a ITOMIOMOTOI aBTOMAaTM30BaHOTO
aHanizatropa COBAS. Pesysomamu. Cepen HaOpaHUX MAalliEHTIB
cepeHE 3HaUEHHS TUTiKeMii HaTile i moctnpaHaianibHoi HbAlc y
TECTOBil rpyIi OyJIM BipOTiIHO BUILIMMMU, HixK Y KOHTPOJIbHIli Ipy-
IMi. Y KOHTPOJIBHIl IPyITi BUSIBJIEHO BiporinHy Kopessiito HbAlc
3 BIKOM, Macolo Tijla Ta iHAEKCOM MacH Tijia, a B TOCiIKyBaHii
TpyIIi criocTepiranu BiporinHy Kopessilito HbAlc i3 BikoM i Tpu-
Baisictio LIJI. BiporinHa kopesnsuis HbAlc i3 miikemieto Hatiie i
MTOCTIPaH/IiaJIbHOIO BiiMivanach SIK Y KOHTPOJIbHIIA TPyTIi, TaK i B
IpyIi TeCTyBaHHS. Y NOCIIIKYBaHii rpymi Oyau BusiBiaeHi 19 na-
IIIEHTIB i3 1ia0ETUYHOO HEMPOTIATIEIO i crIocTepiranacs BiporigHa
kopeJsiis HbAlc 3 oninkoo NDS. Buchosxu. IlinBuiieHHS piB-
Hs HbAlc TicHO TTOB’s13aHe 3 PO3BUTKOM JiaOCTUIHOI HeipomnaTii
B maui€eHTiB i3 11JI 2-ro Tumy i Moxe po3rsiIaTUCs SIK MIPOTHOC-
TUYHUIN TOKa3HUK HEWpOoIIaTii.

KirouoBi cjioBa: 1ykposuii niaber 2-ro Tumy; giabeTUuHa HEM-
porarisi; TIIKOBaHUI TeMOTJIO0IH; KOPEJISIITis
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TePHOMIALCKUK HOLIOHAABHU MEANYHWV YHIBEDCUTET iMeHi .51, [opbayeschikoro MO3 YkpaiHu,
M. TepHoninb, YkpaiHa

BmicT BitamiHy D y BariTHux
i NOro BNAMB HA nepeobir
| 30BepLUEHHS BATTHOCTI

Peswome. AktyanbHicTtb. [Jeiunt BitamiHy D BU3HAHO r7106a51bHOK MPO6/IEMOK OXOPOHU 3[0POB’Sl, afxe BiH
CTOCYETbCA MPUOSIN3HO O[HOro MinbsipAa JIo[evi pi3HOro BiKY B yCbOMy CBITI. Xo4da geiumt BitamiHy D nig Hac
BariTHOCTI 3a/IMLLIAETHCSI BAXXIIMBOIO MPO6IEMOIO, B YKpaiHi MpoBeAeHO HEA0CTaTHbO AOCIXEHb, SKI NiATBEPLXY-
I0Tb B3aEMO3B’AI30K MK PiBHAMM BiTamiHy D i HecripusatimBumMmm HacrigKkamy BaritTHOCTI. Y Tovi e 4Yac HeobXigHo
MIAKPECTINTN BaXJIMBICTb CKPUHIHTY PIBHS BiTaMiHy D ik O4HOIMo 3 pyTMHHUX TECTIB Ha pPaHHIX TepMiHax BaritHoCTI,
Lo cripuATUME MpoinaKTnLi nopyLLeHs yrpoRoBxX BaritTHOCTI. MeToro faHoro JOC/iAKeHHs € BUSHAYEHHS BMICTY
BitamiHy D y BaritHux i BCTaHOBIIEHHS FiOro BrisBY Ha nepeoir i 3aBepLLeHHs BaritHocTi. MaTepianu ta metoau.
ig crioctepexerHsm nepebysasm 90 BariTHUX, BIfiOpaHUX 3a KPpUTEPISMN BKITIOYEHHSI: TePMIH BariTHOCTI NOHaA
28 TWXHIB, BIACYTHICTL rpuyioMy nipenapartis BitamiHy D nig 4ac BaritHocTi. 3anexHo sig pisHs 25(0OH)D y kposi
BariTHi 6yv po3rnodineHi Ha Tpu rpynu. Y nepluy rpyny ysivilunm 30 BariTHux 3 gegiyntom sitamiHy D y Kposi, Lo
Bigriosigae pisHio 25(0OH)D meHLue 3a 20 Hr/mn, y apyry rpyny — 35 BaritHux 3 HefocTaTHicTio BiTamiHy D y KpoBi,
o Bignosigae pisHro 25(0OH)D Big 20 go 29,9 Hr/mn. XiHku 3 HopmaribHuMy nokazHukamu 25(0OH)D (> 30 Hr/mm)
cghopmyBanv TPETHO rpyrny AOCTimKeHHs (n = 25). Peaynbtatn. Cepes eKkcTpareHitasbHOI naTonorii 3axBoproBaH-
HS1 LLISTYHKOBO-KULLIKOBOIO TPAKTy Mavike BTpuYi HacTille Bia3Haqanncs y BaritHux 3 geqiyntom sitamiHy D, HX 3
Vi0oro HegoCTaTHICTIO, | BUSIBUITMCS 3HAYYLMM YUHHUKOM PO3BUTKY AeiunTy BitamiHy D (criBBigHOLLEHHS LUaHCIiB
(OR) 3,02; 95% posip4wii intepsan (4l): 1,16—10,4; p < 0,05). BctaHoBeHo, LYo y BaritHux nepLUoi rpyni gegiymt
BitamiHy D € ¢ghakTopom pu3nKy 3axBoproBaHb oropHo-pyxosoro anapaty (OR 4,38; 95% [Al: 1,11-25,8; p < 0,05).
LLInsixoM ripoBeReHHs [TIIOKO30TONIepPaHTHOro TeCTy (B TEPMIH BariTHOCTI 26—28 TUXXHIB) AiarHo3 rectauyiviHoro jia-
6eTy 6yB BCTAHOBMIEHWI Y BOCbMU XIHOK nepLuoi rpynv (26,7 %). [py uboMy rectayiviHii giabet giarHocToBaHo
Ha 171 oxupiHHs I-Il cTynens. Jegiunt sitamiHy D y matepi BiporigHo nos’si3aHnii 3 BUCOKUM PU3UKOM KecapeBoro
PO3TUHY Ui HAsIBHICTIO YCKNaAHeHb rig Yac BaritTHOCTI Vi nosnoris. BucHoBku. [poBeneHe AOCIgXEeHHS CBIiAYNTb
rpo HeraTuBHWY BnB HU3bknxX piBHiB 25(0OH)D Ha nepebir i Hacnigku BaritHOCTI.

KnrouoBi cnoBa: saritHicTb,; gegiymt BitamiHy D; HegocTaTHICTs BiTamiHy D

Bctyn

Hedinur BitTamiHy D BM3HAHO IJ100aJIBHOIO IIPOOJIE-
MOIO OXOPOHU 3[I0POB’sl, a/lKe BiH CTOCYETHCSI MPUOJIU3HO
OIHOTO MiJbspaa JI0Jei pi3HOTO BiKy B YChOMY CBITi [1].
BariTHi, ity # mimliTKu HaneXxarth A0 TPYyH PUSUKY PO3-
BUTKY HeJIOCTaTHOCTI i1 aedituTy Bitaminy D. Husbki no-
ka3Huku 25(OH)D cnocTepiraioTbest Oiblile HixXX Y MOJIO-
BUHU MaTepiB i HOBOHAPOKEHUX Y OILBIIOCTI KpaiH CBITY
[2]. [Ipu uboMy pU3MK BUHUKHEHHS OeiluTy BiTaminy D

MiABUIYETHCS MMiJ Yac BariTHOCTI BHACJIIOK IMiABUILIEHUX
nmotped y HboMmy Matepi i mioaa [3]. Kpim Toro, Bitamin D
BIUTMBA€E Ha TepeOir i 3aBepIlieHHs BariTHOCTI [4—6].

Binomo, mo ¢yHkuii BitaMiHy D He oOMexXyroTbcs
KiCTKOBMMU e(peKTaMU, BiH BIUIMBA€E Ha Pi3Hi (i3ioIoriuyHi
MpPOLIECU B OPraHi3Mi, BKIIOYHO 3 PErYJsALil0 KJIITUHHOTO
pocTy i nposidepalli€elo, CHHTE30M i CEKPELiEI0 IHCYIiHY,
IMyHOMOIYJIIOIOUOIO Ii€to Ta iH. [7]. [Ipobaema rimosiTta-
MiHO3y D akTyanbHa i 1uis Ykpainu [8, 9].
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CyyacHi IOCIIIXKEHHsI CBig4yaTb PO B3aEMO3B’SI30K
MiX aedinmuToM BitamiHy D i HecnpusTIUBUMM Tiepu-
HaTaTbHUMU, (DETATbHUMU i HEOHATAJLHUMM TOMiSIMU:
TUIALIEHTAPHOKO HEJOCTATHICTIO, TPEeeKJIaMIICi€l0, recra-
LiHUM LIYKPOBUM Jia0eTOM, CUHAPOMOM 3aTPUMKHU POCTY
IUI0Ja, HU3bKOIO MAcOI0 Tijla MPpY HApOMXKEHHI, ITiaABUILEe-
HUM pU3MKOM aBTOIMyHHMX 3axBopioBaHb [10, 11]. Kpim
Toro, AediuuT BitaMiHy D MoXe mpu3BOIUTU 10 HEraTUB-
HUX HACJIOKIB VIS 3M0POB’S OiTeH y BimmaaeHOMY ITOCTHA-
TajgbHOMY Tepiofi [12].

BigmosimHo 1o cydyacHMX ysIBIeHb I 3al00iraHHs
YCKJIaJHEHHSIM, acoliifioBaHUM i3 gediluToM BiTaMi-
Hy D mim yac BariTHOCTI, XXiHKaM peKOMEHIYEThCS i~
TpuMmaHHs piBHg 25(OH)D y kposi B mexax Big 30 mo
50 Hr/mu [13].

Ilin gac BariTHOcTi MeTraboii3m BiTamiHy D B opra-
Hi3Mi MaTepi 3a3Ha€ MeBHUX (PizioaoTiYHUX 3MiH IS 3a-
0e3IeueHHs 310pOBOT0 PO3BUTKY Tuiona. Kopensiiist Mixk
BMicToM BiTaMiHy D B oprani3mi maTepi it rutofa miakpec-
JIIOE BAXXJIMBICTh MiATPUMAaHHS MOTO aeKBaTHOTO PiBHS B
nepion BaritHocTi [14]. Ilig yac BariTHOCTI IiABUIITYETHCS
peabcopOLIis Kajbllito B KMILIEUHUKY MaTepi, i Liei mpolec
TPMBAE IIPOTATOM YCi€i BariTHOCTI, a IIicJIsI ITOJIOTiB BimOy-
Ba€THCS 3HIDKEHHS [15].

Ilonpu Te, 1o nediuur Bitaminy D min yac BaritTHOCTi
3aJIMIIAETHCS BasKJIMBOIO IIPO0JIeMOI0, B YKpaiHi IIpoBeIe-
HO HEJIOCTaTHbO JOCIiIKEeHb, SKi IMiATBEPIKYIOTh B3aEMO-
3B’SI130K MiX piBHSIMM BiTamiHy D i HecnpusaTIuBUMU
HacjigkaMM BariTHOCTI [9, 12]. ¥V Toii e 4yac HeoOXimHO
MiIKPEeCIUTU BaxKJIMBICTb CKPUHIHTY piBHS BiTaMiHy D sk
OIHOTO 3 PYTUHHMX TECTiB Ha paHHIX TepMiHaX BariTHOCTI,
IO CIpUSTUME TpodiNakTHIli MOpyIlIeHb YIPOIOBX Ba-
ritHocTi. ToMy MeTOI0 JaHOr0 JOCTiIKEHHS € BU3HAYCHHS
BMicTy BiTaMiHy D y BaritTHux i BCTaHOBJIEHHSI 1OTO BILIU-
BY Ha IepeOir i 3aBeplleHHST BariTHOCTI.

MaTepiaAn Ta MeToAmn

[Ipu BMKOHaHHI poOOTH OyJM AOTPUMaHi OCHOBHI
MOJIOKEHHSI MIXKHapOJHUX CTaHAAPTIB €TUYHUX HODPM,
SIKOCTi HAyKOBUX JOCHIIKEHb 1 HaJIeKHO1 KJiHiYHOI
npaktuku GCP (1996 p.), 3acan Konsenuii Panu €Bpo-
MY IO TpaBa JitoAuHU Ta 6iomenuuuny (Big 04.04.1997),
TenbciHcbkol Aekiapaiii BcecBiTHROI MeaMUYHOI acolli-
alii mpo eTUYHi MPUHIMITU TTPOBEJAEHHS HAYKOBUX Me-
JUYHUX TOCTiIXKeHb 3a ydacTio groanuu (1964—2000 p.),
Haka3zy MO3 Vkpainu Ne 281 Big 01.11.2000, Declara-
tion of Helsinki «World Medical Association Declara-
tion of Helsinki Ethical Principles for Medical Research
Involving Human Subjects» (2001), xomekcy y4eHOIo
Ykpainu (2009 p.).

Kowmiciero 3 6ioetnku TepHOMiIbCHKOTO HalliOHATBLHO-
ro meauuHoro yHiBepcutety imeHi [.51. TopGaueBcbkoro
MiHicTepcTBa 0XOPOHU 310POB’sI YKpaiHU 3aCBiTYEHO Bil-
MOBIIHICTh TIPOBEACHUX MOCTIIKEHb MOPATbHO-ETUIHUM
HopMaMm. [lpu 3aydyeHHi MalieHTOK y rpynu JOCIiIKXEHb
0yJI0 OTpMMaHO iH(OPMOBaHY 3rofy Ha BKIIOYEHHS B 10-
CJIIIDKEHHS 1 TIpOBEACHHST 00CTEXKEHHSI.

PoGota BukoHaHa Ha Kadeapi akyiiepcTBa i TiHEeKO-
Jorii @ITO TepHOMIILCHKOTO HAILlIOHATHLHOTO MEINYHOTO
yHiBepcutety iMmeHi I.f. Top6ayeBcbkoro MiHicTepcTBa

OXOPOHU 3710pOB’st YKpaiHu Ha 6a3i MoJoroBoro OyaIuHKY
3 TiHEKOJIOTIYHMUM BimaineHHsIM TepHOIJIbCHhKOI MiChKOI
KOMYHaJIbHOT JlikapHi No 2.

JocnimkeHHs BUKOHYBaaucs Briponosx 2020—2022 pp.
i € parMeHTOM IUIAHOBOI KOMITJICKCHOI HAyKOBO-IOCiTHOT
po6otn TepHOMiILCHKOrOo HalliOHAIBHOTO MEAUYHOIO YHi-
Bepcutety iMeHi 1.41. [opbaueBcbkoro MO3 Ykpainu «Bmo-
CKOHaJICHHST iarTHOCTUKU Ta JIIKyBaHHS BariTHUX i XKiHOK 3
OOTSKEHUM COMAaTMYHUM aHaMHE30M» (HOMEp JIepXKpee-
ctpanuii 0121U108167).

JlocnimkeHHsT MPOBOAWIOCH BiMOBIAHO OO0 PO3pO0-
JIEHOI TIporpaMu OOCTEXEHHS 3 OLIHKOI aHAMHECTUYHUX
JIAHUX, XapaKTepUCTUKU CKapT, TaHUX 00’ EKTUBHOTO, J1ab0-
PaTOPHOTO, IHCTPYMEHTAIbHOIO TOCIIiIKEHHS KOXHOI Ia-
LIIEHTKU. Y TIpolieci BAKOHAHHSI pOOOTH BUKOPUCTOBYBAJIA
HACTYMHiI METOIM MOCJiMXKEHHS: KJIiHIKO-aHaMHECTUYHE
o0cTexXeHHs (MeauyHuii aHaMHe3 (Oecima 3 Imali€eHTKOI
i BUBYEHHSI MEIUYHOI TOKYMEHTAIlil); OIliHKa TiHEKOJIO-
riYHOro aHaMHe3y; (i3MKaJabHe OOCTEeXEHHsS, BKIIOYHO
3 @aHTPOTIOMETPUYHMMU JAaHUMHU I BUMipIOBaHHSIM apTe-
piaJIbHOTO TMCKY); JiabOpaTOpHi METOAM OOCTEXKEHHS
(GioxiMiuHMIT aHai3 KpOBi; TOpMOHAJIIbHE OOCTEXKEHHS;
BU3HAYeHHs B cupoBariii KpoBi piBHs1 25(OH)D); iHcTpy-
MEHTaJIbHI METOIM MOCIIIKEHHs (eJeKTpoKapmiorpadis;
VJIBTPa3ByKOBUI METOM JOCIIIKEHHS IIUTOIOAIOHOT 3a-
no3u (I113)); ctatuctruyHa o0poodKa. Y LbOMY TOCTiIKEHH
cepen HacinkiB nediuuty Bitaminy D uist 3mopoB’st maTepi
PO3IJIsIIAINCS CIOCiO 3aBepIIEHHS BariTHOCTI i HAsSIBHICTh
YCKJIaAHEHb BariTHOCTI (TecTalliiHUi LIYKpOBUII Hia0eT,
apTepiajibHa rinepTeH3isi, aHemist).

ITin cnoctepexeHHsiM nepedyBano 90 BariTHuX, Bimi-
OpaHMX 3a KPUTEPisIMU BKJIIOUEHHSI: TEPMiH BariTHOCTI
nmoHaza 28 TUKHIB, BiACYTHICTh MpUiiOMY TpenapaTiB Bi-
taminy D mim gac BaritHocTi. BariTHi XiHKU i3 3aXBOpIo-
BaHHSMU IIUTONOAIOHOI 3aJ103U, MPUIIUTONOAIOHUX 200
HaJHUPKOBUX 3aj103, IMOPYIIEHHSIMU (DYHKIIIOHAJbHOTO
CTaHy MEYiHKM i HUPOK B aHaMHe3i OyJIM BUKIIOYEHi 3
nociaimkeHHs. KpiM Toro, XiHKu, sIKi paHillle OTpUMyBa-
JIM 1o6aBKu BiTaMiny D, TakoX He BKIIIOYAIUCS B JOCTi-
JKEHHS.

VYcim 00CTeXXKeHUM TPOBOIMIM aHTPOIIOMETPUYHI BH-
MipIOBaHHSI 3pOCTY i MacH Tija, i 3a iX pe3yJbraTaMu BU-
paxoByBayiu iHAeKc Macu Tia (IMT). 3picTt BuMiproBaiu
3a JIOTIOMOTOI0 BEPTUMKAJIBLHOIO pOCTOMipa (3 TOYHICTIO
1o 0,1 cM), a Macy Tijla — 3a JIOMIOMOTrO0 MEANYHUX BariB
(3 TounicTio no 0,1 xr). IMT BupaxoByBanu 3a popmyioio:
BiTHONIEHHS MacH Tijia (y Kr) 10 pocTy B KBaaparti (y M?) i
ouiHtoBanu 3a kputepisiMu BOO3 (1999).

BioxiMiuHi mociinkeHHsT KpoBi MPOBOAMIN Ha Gioxi-
MiyHOMy aHajizatopi Cobas 6000 3a JOIMOMOroi0 CTaH-
IapTHUX pPeaKTWBIB i METOOMK Ha 0a3i cepTudikoBaHOi
OioxiMiuHoOi JlabopaTtopii TepHOMiJIbCHKOI 00JACHOI KJli-
HiYHOI JliKapHi. IK HOpMaTUBHI MOKAa3HUKHU IpU aHami3i
J1abopaTOPHUX JOCHIIKEHb BUKOPHUCTOBYBAJIM CTaHIAPTH
GioximMiuHUX 1abopaTtopiii. BaritHuM NpoBOAMIN 2-TOIUH-
HUI TIepOPAIbHUI TECT TOJEPAHTHOCTI 10 TIIOKO3U B TEP-
MiHi 24—28 THKHIB, 1110 AaJI0 MOXJIMBICTb BUALTUTH TPYITY
BariTHUX i3 rectauiiHuM aiadberom. Tect BBaxKaBcsl MO3U-
TUBHMM, SIKIIIO TJTiKeMisl HaTIIe i/a00 Tic/isi HaBaHTaXKEeHHSI
repeBUlIyBajla HOPMATUBHI MOKa3HUKU (> 5,5 MMOJIb/J i
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> 7,8 MMoJib/N BimnoBigHo). KoHIIEHTpallilo TIIOKO3U B
CHUPOBATIIi KPOBI i TOCTIpaHIiaIbHY TJiKeMito (uepe3 2 ro-
JIUHM TTiC]Is MTpuiioMy i) BU3HAYaIU FeKCOKiHAa3HUM Me-
TOJIOM.

HocnimkeHHs1 ainigHoro mpodiao MnpoBoawin dep-
MEHTaTUBHO-KOJOPUMETPUYHUM METOIOM Ha aHajlizaTopi
Cobas 6000 tect-cucremoro Roche Diagnostics (LLIBeii-
Hapist). 3a MOKa3HUKaMM JIIigorpaMy BU3HAYaIU XOJie-
CTepOJI JIMONpPOTeiHiB HU3bKOo1 minbHOCTI (XC JITTHIIL =
= 3XC — (TI/2,2 + XCJITIBIL)) i koediuieHT aTeporeH-
HocTi (KA = (3XC — XC JITIBIL)/XC JITIBIL)).

i1 oLiHKM 3a0e3IeuyeHoCTi BiTaMiHoM D mpoBoauim
BU3HAUYE€HHS B cupoBartili KpoBi piBHs 25(OH)D. KoHieH-
Tpauia 25(OH)D naiibinpi BiporigHo BimoOpaxkae cymap-
HY KiJIbKiCTh BiTaMiHy D, criojyka mMae TpuBajauil mepion
HariBpo3naay, SKUii CTAaHOBUTh OJIM3bKO 2—3 TUKHIB [16].
3abip kpoBi wis Bu3HaueHHs1 piBHs 25(OH)D nmpoBoawiu
3paHKy HaTie, micast 10—12-ronMHHOro HiYHOTO TroJI0aY-
BaHHS. YuacHuIi Oy/iu BiniOpaHi 3 BepecHsl MO TpaBeHb,
1100 MiHiMi3yBaTU Ce30HHMIT BILUIMB Ha piBeHb 25(OH)D
y cupoBaTIli KpoBi. [l OTpUMaHHS CUPOBATKY TTPOBOIM-
i ueHTpudyryBaHHs Brpoaosx 15 xB mpu 3000 o6/xB.
Ilicnsg ueHTpugyryBaHHs CHUpPOBATKy 00’€MOM HE MEH-
me 3a 0,5 ma BimOupanu B Mikpornpo6ipku Eppendorf.
BusnaueHHst piBHs Bitaminy 25(OH)D npoBoaunu imy-
HO(GEpPMEHTHMM METOJIOM 3 BUKOPUCTAHHSM aHaJi3aTo-
pa Multiskan FC i tectoBoro Ha6opy 25-OH Vitamin D
ELISA (EUROIMMUN, Germany). lle HaitayTIuBimmmi
METOJI TOCIIKEHHSI, SIKUI Ma€ IIIMPOKUIA Jiara3oH BUMi-
proBaHHs (Bix 7,5 mo 175 HMoub/1), BUCOKY TOuHicTh (CV
10 10 %), aytnuBicTs i crienmdivicTs (99,6 i 93,7 % Bin-
roBinHo) [16].

Ouinka nedilnuTy I HeIOCTaTHOCTI BitamiHy D mpo-
BOJMJIACS BIAMOBIIHO 1O peKoMmeHaaliil MixkHapomHOTO
iHcTutyty MeauuuHu (Institute of Medicine), KomirteTy
ennokpuHoJoriB (Endocrine Practice Guidelines Commit-
tee) 3i CTBOpPEHHsI HACTAHOB i3 KIIiHiYHOI npakTuku [17] i
METOIMYIHMNX pEeKOMEHIALIIH II0I0 JIiKyBaHHS i Mpodiak-
TMKM nedinuty Bitaminy D y HaceneHHs kpaiH LleHTpasib-
Hoi €Bponu [18], 3a skuMu gediuut Bitaminy D y miteit
i TOPOCINX PO3INISIHAETHCS SIK KIIHIYHUA CHUHIPOM, 3Y-
MOBJIeHUIT HU3bKUM piBHeM 25(OH)D y cuposariii KpoBi
(menme 3a 20,0 Hr/mut).

CraTucTUYHy 00pOOKY OTPMMAaHUX Pe3yJIbTaTiB ITPOBO-
IUJIM 32 TOIMOMOIOIO IIPOrpaMHOro 3abe3neyeHHsI — Mi-
crosoft Excel i makera craTMCTUYHUX mporpaM Statistica
v. 10.0 (StatSoft, USA). OuiHKy HOpMaabHOCTi PO3MOALTY
03HaK npoBoawiIn 3a Kputepisimu Konmoroposa — Cmup-
HoBa i lllanipo — Yinka. BennunHu qociijkeHux nokas-
HUKIB IMOJaHi y BUIJISIAL CepeIHiX BeIMYKMH i IX CTaHIapTHOI
noMuiku (M = m); yactora BUSBIEHUX O3HAK MOAAHA Y
BiZICOTKaxX 3i CTaHAAPTHOIO MOMMWJIKOIO YacTKu (sp). s

SIKICHMX O3HaK BM3HA4YaIu PO3MOIi pe3yiabraTiB, n (%).
[TopiBHSIHHS SIKICHMX O3HaK MPOBOAMJIMU 3a KpUTEpieM y?
(tounum kputepiem Diiepa npu MajaoMy YUCI CIOCTE-
peXeHb 3a OKpEeMUMMU TpyIlamMu). Y BUMNAOKY BiIXUICHHS
Bil. HOPMJILHOCTI PO3MOIiIY JaHi MoAaBalM K MediaHy
(Me) i ii BigxuaeHHS y BUIJISIAI HUKHBOTO (25 %) i Bepx-
Hboro (75 %) xBapTuitiB. OIiHKY BipOTiTHOCTI pO3XOIKEeH-
HS CE€pellHiX BEJIMYMH MMPOBOAWIM 32 JOMIOMOTOIO MTapHOTO
t-xputepito CTblofeHTa, KpuTepito BiTkokcoHa mis map-
HUX MMOPIBHSIHB i KpUTepito MaHHa — YiTHI 1151 MOPiBHSIHb
MixX rpynamu. 17151 mopiBHSHHS He3alexKHUX BUOIpOK y BU-
MajKy BiZICYTHOCTi 03HaK HOPMaJIbHOTO PO3MOIiy BUKO-
pucToByBaiu HemapameTpuuHuii U-kputepiii ManHa —
VYiTHi. BiporigHuMu BBaXKaau BiIMiHHOCTI MiX TpynaMmu
nopiBHsHHs mipu p < 0,05.

11 BCTaHOBJIEHHS 3aJ7IEXKHOCTI MiXK OTpPUMaHUMU Be-
JIMUMHAMM TIPU TIPAaBUJIBHOMY PO3MOMIiIi TTPOBOIMIA BU-
3Ha4YeHHs KoediuieHTa Kopessuii [lipcoHa, a mpu Herpa-
BWIBHOMY pO3Mofiiii — KoediiieHTa Kopensii CriipmeHa.
OuiHoBaIK HaMpsM (MPSIMKUiA, 3BOPOTHUIA) i CUITY B3aEMO-
3B’s13Ky. [1pu 3HaueHHAX KoedimieHTa KopeJsii Bix 0,0 mo
0,29 cuty 3B’s13Ky BBaxaiau ciadkoro, Bix 0,30 no 0,69 —
cepentboi cuiu, Bim 0,70 mo 0,99 — cunbHOIO.

PesyAbTaTH

3anexHo Bia piBHs1 25(OH)D y kpoBi BariTHi Oy po3-
noaieHi Ha Tpu rpynu. Y | rpymy ysiiinuiu 30 BariTHuUX
3 aedinuToM BitaMiHy D y KpoBi, 1110 BiIINoBigae piBHIO
25(OH)D wmene 3a 20 Hr/ma, y 11 rpyny — 35 BaritHux 3
HEIOCTaTHICTIO BiTamiHy D y KpoBi, 1110 BioMoBiga€e piBHIO
25(0OH)D Bin 20 no 29,9 ur/miu. XKiHku 3 HOpMaTbHUMU
nokazuukamu 25(OH)D (> 30 ur/min) chopmysamu 111
rpyny nociimkeHHs (n = 25).

Bix obGctexeHux BariTHuX OyB y Mmexax Bimg 20 mo 37
pokiB (y cepenHbomy 27,6 = 2.4 poky). CepeaHiii Bik ma-
LIIEHTOK TePIIOi Tpymnu cTaHOBUB 28,3 & 2,6 poKy, apyroi
rpynu — 27,9 £ 2,3 poky, KOHTpoJibHOI rpynu — 27,1 + 2,4
poky (tabu. 1). SIk 6aunmo, BariTHi B rpymnax OyJu MopiB-
HSIHHIi 3a BiKoM i TepMiHoMm BaritHocTi (p > 0,05). Bcra-
HOBJIEHO, 1110 1151 BaTiTHICTh Oysa mepioto mis 22 (73,3 %)
XIHOK mepIroi rpymu, 23 (65,7 %) xkiHok apyroi rpymu i 18
(72,0 %) XiHOK TpeThOi I'PYIIH.

AHaJti3 oTpUMaHuX TaHWX TT0Ka3aB, 110 B MEPUIii Tpy-
m BariTHUX 3 gegiuuTom BitamiHy D cepenHiii piBeHb
25(0OH)D y xposi ctanoBuB 14,9 + 0,7 ur/mn (ta6:n. 1). Leit
MOKa3HUK OyB BipOTiAHO HUXKYMM ITOPIiBHSIHO i3 cepeaHiM
piBHeM BitamiHy D y XiHOK Apyroi rpynu 3 HeIOCTaTHi-
ctio Bitaminy D (23,1 £ 0,8 ur/mu; p < 0,05). ITpu bomy
cepenHiil piBeHb BiTaMiHy D y KpoBi y BariTHUX TPeThOi
(KOHTpOJIbHOT) Tpynu nopiBHoBaB 32,7 * 0,9 Hr/mi, 1110
BipOTiIHO BUIIIE ITOPIBHSHO 3 aHAJIOTIYHUM ITOKa3HUKOM Y
CHPOBATIIi KPOBIi BariTHUX Iepioi i Apyroi rpyir (p < 0,05).

Ta6nmys 1. Xapaktepuctmka o6CTeXXeHUX BariTHuXx

Mpyna 1 lpyna 2 Mpyna 3

MokasHuk (n = 30) (n = 35) (n = 25)
Bik, pokis 28,3+2,6 279+23 27,1 +24
25(0OH)D, Hr/mn 14,9 +0,7 23,1 +0,8* 32,7 +0,9*

Mpumitka: * — BiporigHicTb BigMIHHOCTEV 3 MOKa3HUKaMu XIHOK NepLUoi rpynu.
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151 OLIiHKY IMOKA3HMKIB CTaHy 3I0POB’sl OOCTEXKEHMX
BariTHUX 3 pi3HUM 3a0e3rneueHHsIM BitamiHOM D mipoBeneHo
MOPIBHSUIBHUI aHali3 naHuX aHamHe3y. Hamu BcTaHoBIe-
HO, IIIO B XKiHOK MEPIIOi TPYIM BipOTigHO YaCTillle CIIOCTe-
piranucst mepeHeceHi iH(eKIIiliHI 3aXBOpPIOBaHHS (IUTSIYi
iHdeKIlii, TOCTpi pecripaTopHi BipyCHi 3aXBOPIOBaHHS, 3a-
MaJibHi 3aXBOPIOBAHHSI OPraHiB JWXaHHS), HiX Yy BariTHUX
JIPYTOi i TPeThOI Ipym. Y ApYTiid IpyIli KiHOK TaKOX Bil3Ha-
yajacsl BUCOKA YacToTa MepeHeceHuX iH(heKIiHHUX 3aXBO-
PIOBaHb, ajie TIOPiBHSIHO 3 TPEThOI TPYIIOI0 Pi3HULLT HE Majia
BiporimHux BigmiHHOCTeil. CoMaTW4Hi po3/jagyd dYacTilie
criocTepirajach y Nepiiiii rpyri BariTHUX MOPiBHSHO 3 Tpe-
THOIO TPYNOIO (30KpeMa, 3aXBOPIOBAHHS HUTYHKOBO-KMIII-
KOBOTO TPAaKTY, OpraHiB 30py, OITOPHO-PYXOBOT'0 arapary).

1151 BUBHAUYEHHS BILIMBY AediuuTy abo HeTOCTaTHOCTI
BiTaminy D y KpoBi Ha miepe0ir BariTHOCTI OyJ10 IIpOBeaeHO
PETPOCIIEKTUBHUM aHaJi3 i3 BU3BHAUYEHHSIM CIiBBiIHOILIEH-
Hs maHciB (OR — odds ratio).

Cepell eKCTpareHiTaJbHOI I1aTOJIOTII 3aXBOPIOBAHHS
LLIJTYHKOBO-KHUIIIKOBOTO TPAKTy Maii>ke BTpUYi yacTillle Bifi-
3HAYAINCS y BariTHUX 3 AediunTom BiTaminy D, HixX 3 fioro
HEJIOCTATHICTIO, i BUSIBWIMCSI 3HAYYIIUM YMHHUKOM LISt
po3Butky nediuuty Bitaminy D (OR 3,02; 95% nosipunit
intepsan (AI): 1,16—10,4; p < 0,05). BcraHOBNEHO, 1110 Y
BariTHUX Mepioi rpynu aediuuT Bitaminy D € dakTopom
pU3MKYy 3axBOpPIOBaHbL OIOPHO-pyxoBoro amapaTty (OR
4,38;95% J1: 1,11-25,8; p <0,05).

3 omIsiAy Ha BUCOKY 4acTOTY IMOPYIIEHb XUPOBOTO 00-
MiHY y TpyIli BariTHUX 3 nediuutoM BitamiHy D ocoOauBy
yBary Oyj10 MpUIiJIeHO OLiHIII iHAEKCY MacH TiJla BariTHUX
i XapaKTepUCTHIII XKiHOK 3 pi3HMMHM IToKasHukamu IMT
y rpynax. Y Bcix BariTHux 3 oxupiHHsaMm [—II ctynens
(IMT = 30-39,9 xr/mM?) crioctepiraBcs AediluT BiTami-
Hy D. I1pu upoMy ciig migkpecauTu, 1o B 15,7 % xiHokK
3 OXWUPIHHSIM piBeHb BiTaMmiHy D BiAIoBigaB TSXKKOMY
nediuuty, TooTo 6yB MeHiie 3a 10 Hr/mia (y cepealHbOMY
8,9 + 0,4 ur/mn).

3 orJisay Ha IaHi Mpo HEMOXJIMBICTh CUHTE3Y aKTUBHO-
ro Merabouiry Bitaminy D (1,25(OH),D) nipu piBHi BiTami-
Hy D y kpoBi Huxkue 3a 10 HI/MJT BariTHi 3 O>KUPiHHSM Ha-
JIexxaThb 10 TPYMU BUCOKOTO PU3UKY PO3BUTKY BUPAXKEHOTO
nmedinuty Bitaminy D.

Y npoueci nocinkeHHss HaMy BCTAaHOBJIEHO, 10 Yac-
TOTa 3amnajbHUX TiHEKOJOTIYHMX 3aXBOPIOBAaHb Y BariT-

HUX OyJa BipOTiZHO BUILOIO B MEPIiii IpyIli MOPIiBHSIHO 3
Ipyroio i Tperhoro rpynamMu (tadi. 2). Cepen mali€HTOK
MepIoi rpyny 3a3HayeHa MaToJIoris B aHaMHe3i Tparuisi-
nacs B 13 (43,3 %), 110 Oys10 BipoOTiZHO BMIIE TTOPiBHSIHO
36 (17,1 %) xinkamu apyroi rpynu (> = 5,2; p < 0,05) i 4
(16 %) xinkamu TpeTboi (KOHTpOIbHOT) rpynu (y> = 4,71;
F = 0,038; p < 0,05). OTXe, Taka MMaToOJIOTisI, SIK 3aMajib-
Hi 3aXBOpPIOBaHHSI KiHOUMX CTAaT€BUX OpPraHiB, YacTillle
MoeaHy€EThes 3 nediumtomM Bitaminy D (OR 3,42; 95% [1:
1,11-9,82; p < 0,05).

[InsixoM TIpOBeAeHHS TIIOKO30TOJEPAHTHOTO TECTY
(y TepMiH BariTHOCTi 26—28 THXXHIB) JiarHO3 TeCTalliiiHOTO
niabety OyB BCTAHOBJICHUH JIMIILIE€ Y BOCbMU >KiHOK TEPIIOL
rpymu (26,7 %). Ilpu 11boMy recTaliitHuii giabeT miarHoc-
TOBaHO Ha TJi oxxupiHHs I—II cTynens.

[IpeexknaMrciss JIETKOTO CTYIIeHsI TSPKKOCTI IiarHOC-
toBaHa B 9 (30,0 %) xinok mepmioi rpymu, 4 (11,4 %)
XiHOK apyroi rpymu i 1Box (8,0 %) XiHOK TPeThOi TPy
(p < 0,05). Ipeexkynamrcito cepeHbOTO CTYTEHS TSIXKKOCTI
niarHoctyBasiu B 4oTUPbOX (13,3 %) XiHOK IMepIuoi rpymnu
i He BiI3HAYMJIM B KOMHOI XKiHKM APYTOi i TPeThOi TPYII.
Bunankis nmpeexyiaMIcii TSKKOTO CTyMEeHs B 00CTEXEHUX
BariTHUX HE 3apeECTPOBaHO.

Ilig gac crocTepexXeHHsT 3a BariTHUMM 3arpo3a Iiepe-
pMBaHHS BaTiTHOCTI BizHa4ayiacs BiporigHo yacTiie B 16
(53,3 %) xinok nepioi rpynu (p < 0,05) mopiBHSIHO 3 1i1ic-
thoMa (17,1 %) xinkamu gpyroi rpynu i Tppoma (12,0 %)
XKinkamu TpeThoi rpymu (p < 0,05).

Hawmu BcTaHoB/IeHO, 1110 3arpo3a neperyacHux MoJo-
riB criocrepiraiacs B 11 (36,7 %) BariTHUX NepIIOi TPYIH,
TpboX (8,6 %) BariTHUX Apyroi rpynu i Tpbox (12,0 %) xi-
HOK TpeThoi rpyru (p < 0,05 mopiBHSHO 3 XXiHKaMM TepIIoi
TPYIIN).

[Iy1sixoM yJIBTPa3ByKOBOTO JOC/IIKEHHsI cTaHy (heTo-
IUIalleHTapHOro KoMiuiekcy (Ha 30—32-My TMXKHSIX) Bil-
3HAYaJ M TiepeayacHe cTtapiHHs rutaneHTd B 13 (43,3 %)
KIHOK TepIIoi rpynu, Tpbox (8,6 %) XiHOK Ipyroi rpymnu
i n1Box (8,0 %) xiHok TpeThoi rpynu (p < 0,05 mopiBHSIHO 3
>KiHKaMU TIepIIoi IPYIIN).

V repminu Big 37-ro 10 41-10 THXKHS OyJI1 PO3pOIXKEH
27 (90,0 %) BariTHux nepioi rpynu i Bci BaritHi (100,0 %)
Npyroi i TpeThoi rpymn. BariTHicTh 3aBepiuniacs nepemnyac-
HuMU TTosioraMu B Tphox (10,0 %) XKiHOK TiepIoi Tpyru.
IMpu upomy 16 (53,3 %) xiHok nepioi rpymu, 29 (82,9 %)

Ta6nuys 2. Oco6nusocTi nepebiry BariTHOCTi 3a71e)XHo Big piBHs BiTamiHy D

Mokazhmk 30) 3 3
HasBHicTb 3ananbHUX FHEKOMOMYHUX 3aXBOPIOBaHb, N (%) 13 (43,3) 6(17,1)* 4 (16,0)*
lecTauiiHuni giaéet, n (%) 8 (26,7) - -
Mpeeknamncis Nerkoro CTyneHs TSHXKKOCTi, N (%) 9 (30,0) 4 (11,4 %)* 2 (8,0 %)*
Mpeeknamncis cepegHbOro CTyNeHs TAXKOCTI, N (%) 4 (13,3) - -
3arposa nepepmBaHHsA BaritTHOCTI, n (%) 16 (53,3) 6 (17,1)* 3 (12,0)*
3arposa nepegyacHux nosoris, n (%) 11 (36,7) 3 (8,6 %)* 3(12,0)*
MepenyacHe cTapiHHA nnaueHT, n (%) 13 (43,3) 3(8,6)" 2 (8,0)"
OnepaTtuBHI NONOMM LAAXOM KecapeBoro po3TuHy, n (%) 14 (46,7) 6 (17,1)* 2 (8,0)*

lMpumitka: * — BiporigHicTb BigMIHHOCTEV 3 MOKa3HUKaMu XIHOK nepLUoi rpynu.
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XiHOK apyroi rpynu i 23 (92,0 %) XiHKM TpeThoi Tpymnu
MaJIi BariHaJIbHi 1ojiory. OnepaTUBHI TTOJIOTH HUISIXOM Ke-
capeBOro po3TUHY IpoBeneHi B 14 (46,7 %) XiHOK TepIoi
rpymu, mectu (17,1 %) xinok apyroi rpynu i 1Box (8,0 %)
KiHOK TpeThoi (KoHTposibHOI) rpynu (p < 0,05 mopiBHSIHO 3
nepioio rpymnolo). [lokazaHHSIM 10 IJIAHOBOTO IMPOBEACH-
HSI KECcapeBOro PO3TUHY Oyjia HECIIPOMOXHICTb pyOllsl Ha
MaTLi ITicJIsl KeCapeBOro po3TUHY.

O6roBopeHHs

Barithi XiHK1 HamexaTb IO TPYIIM PU3KKY IIOAO He-
JMoCTaTHOCTI i nediuuty Bitaminy D. Jdediuut Bitaminy D
IIiJ1 Yac BariTHOCTI CITOCTEPIra€ThCs B 0araTboX IMOMYJISIIISIX
1O BCbOMY CBIiTY i YACTO aCOLIOETHCS 3 HECTIPUSATIMBUMU
HacjliakaMu sIK JUIsl MaTepi, Tak i aist autunu [19]. Jdedi-
uT BiTaMiHy D crioctepiraeTbest Oiblie HixX Yy ITOJIOBUHU
MarepiB i HOBOHapokeHUX. Tak, y BeJMKiil 6araToHalio-
HaJIbHill KOropTi BariTHUX XIiHOK i ix miteil y Himepinanmax
piBersr 25(OH)D Bu3HaueHO B cupoBartili 7256 BariTHUX
KiHOK Ha 20-My THxKHi recraltii i 5023 HeoHaTaJIbHUX 3pa3-
Kax IyTMOBUHHOI KpoBi. BcTaHoBneHO, o y 26 % MarepiB i
46 % HoBOHapoIKeHUX KoHIIeHTparlist 25(OH)D craHoBu-
Jia < 10 Hr/mo, 1110 Bianosigae BupaxeHomy nedinury [20].

MertaaHani3, NTpUCBIYEHUN MOIIMPEHOCTI HU3BKOTO
piBHs1 BitamiHy D cepen BariTHuX XiHOK (n = 2649) y Ce-
pen3eMHOMOPCHKOMY PETiOHi, BUSIBUB, IO B CEPEIHbOMY
Or0 HEIOCTAaTHICTh/MeillT Bin3HAYaeThcsl B 5—65 %
Bunaakis. Ilpy 1iboMy B pi3HMX perioHax BiZIMiHHOCTI 3a
MOKa3HUKaMM B IpyIiax HeJOCTaTHOCTI BiTamiHy D cTaHO-
BwM Bin 9 no 41 %, Toni sk nediuut Bitaminy D nepedyBas
y Mexax Bim 23 10 90 % [21]. Tomy cTae O4eBUIHUM, IIIO
HaBiTh y KpaiHax i3 JOCTaTHbLOIO iHCOJISLIEI0 BiICYTHICTh
MPEBEHTUBHUX 3aXO/iB Y MOEAHAHHI 3 COLliaIbHUMM (haK-
TOpaMU CIIPUSIE BUCOKIIi MOIIMPEHOCTI IIOTO CTaHY.

Harre nocimkeHHs ITpoBeneHe y BariTHUX, SIKi MOCTili-
HO TpOXUBaWTh B TepHOMIILCHKi 00JacTi, 1110 reorpa-
¢iyHO posramoBaHa B Mexax 48—50° miBHIYHOI HIMPOTH
i HaJIEXKUTh /IO PETiOHIB 3i 3HAYHOIO XMapHICTI0. Y cepeli-
HBOMY TPOTATOM POKY HaJiUyeThCs 10 60 COHSTYHUX THIB,
150 xmapHux i 155 gHiB 3 mepemiHHOIO xMapHicTio. Lle
CTBOPIOE CIIPUSTINBI YMOBHM JIJISI PO3BUTKY HETOCTATHOCTI
i pedinuTy Bitaminy D cepen ycboro HaceJaeHHs perioHy
[22]. B YkpaiHi rinositaMiHO3 D 3ayniiiaeTbest cepito3HOO
MPpo0JIEMOI0 TPOMAJICBKOTO 3[0POB S 31 3HAUHOIO MOIINpPe-
HiCTIO, 0cOOMBO cepen xKiHoK [10, 12].

YuHHI MixKHaApOIHi KJIiHiYHI HACTAHOBU CTOCOBHO BU-
KOpUCTaHHs IpemnaparTiB BiramiHy D mim yac BariTHOCTi
BiIpi3HSAIOTBCS OfHiI Bim omHmX. Ha choromHi BimcyTHiit
€IMHUI KOHCEHCYC, 1110 MOXHA TMOSICHUTU Pi3HUMU YMH-
Hukamu. [IpoBeneHi mocmimKeHHsI 3 BUBYCHHS AeiluTy
BiTamiHy D Bigpi3HsIIOTbCS 32 TU3aliHOM i METOOJIOTIELO,
Y HUX HEMAa€ JOCTaTHBO iH(opMallii mpo HebaxkaHi SIBUIIA.
KpiMm Toro, HasiBHicTh 6araThoX CYIyTHiX (hakTOpiB, SIKi
BILUIMBaIOTh Ha OOMiH BiTaMiHy D B opraHiaMi, Moxe CIio-
TBOPIOBATHU pe3yJIBTaTH JOCTimKeHb. CTaTUCTUIHI ITiAXOIN
JI0 TPaKTyBaHHSI BIUIMBY JIOAaTKOBMX YMHHUKIB BiIpi3HSI-
IOTBCS B Pi3HMX JOCTIIKEHHSIX, TOMY BiICYTHI ITIepeKOHIM-
Bi I0Ka31 MPUUYMHHO-HACIIAKOBOTO 3B’SI3KYy MiX CTaTyCOM
BiTaMiny D y BariTHUX XiHOK, 3aBE€pILIEHHSIMU BariTHOCTI i1
Haciigkamu ais ioaa [10].

MixHapogHe eHIOKPHUHOJIOTIYHEe TOBAPUCTBO (KJIiHIU-
Hi pekomenaaltii Bin 2011 poky) peKoMeHIy€e TOTpUMyBa-
Trcs nokasHukiB BMicty 25(OH)D nonan 30 Hr/mut. 3rin-
HO 3 peKOMEHAAllisIMU BariTHi XXiHKM HaJIeXaThb 10 TPYIU
pM3UKY 11010 AedinuTy BiTaMiHy D i moTpedyioTh mpoBe-
IIeHHS 6ioXiMiYHOTO CKpUHIHTY [17].

Pesynabratu KokpeitHiBcbkoro ornsay 2016 poky, y
SIKOMY OIIiHIOBaBCs BIUIMB IIpuiioMy BiTaMiHy D Ha me-
pebir i HacHinKW BariTHOCTI, HE MO3BOJISIIOTH BiAIMTOBICTU
Ha MUTAHHS, YU CJIiJi BAKOPUCTOBYBATH TperapaTu BiTa-
MiHy D sIK craHmapTHy mperpaBigapHy MHiarotosky [23].
€Bporieiicbkiii opraH i3 0e3leKu XapyoBUX IPOAYKTIB
(EFSA) crtBepmxXye, 110 ageKBaTHa HOpPMa CITOXWBaH-
Hs BiTaMiHy D 11 BariTHUX XXiHOK 3aJUIIAETHCS TaKOIO
XK, 9K i Juisg HeBariTHuX, i craHoBuUTh 600 MO Ha mOO0y
[24]. Cnin 3a3HaYnMTH, IO IIi pEeKOMEHIAIlii Imepexdoava-
I0OTh MMOBHOLIIHHE XapyyBaHHS ¥ MiHiMaJbHO e€(heKTHUBHE
nepedyBaHHs Ha coHli. [lompu Toit ¢axT, 1o 6e3rmeaHy
BEPXHIO MeXy N1000BOoi HOpMU BiTaMiHy D s mopocioi
JIIOAWHU BCTaHOBIeHO Ha piBHi 4000 MO/noby (rpu itoro
II0YaTKOBO IIiJIbOBOMY 3HadeHHi) [25], amepMKaHCBbKe
MEIUYHE TOBAPUCTBO HE PEKOMEH/IYE BariTHUM XiHKaM
npuiiom nmoHag 600 MO Ha 100y y 3B’SI13Ky 3 TOOOIOBaH-
HSIMU 3 TIpUBOIY Ge3reku mpernapatiB. OqHaK eKCIrepTu
MPUITYCKAIOTh, 110 B pa3i CyOONTUMaIbHUX KOHLIEHTpa-
it 25(0OH)D mMoxe 3Ham00UTUCS TTiABUIIIEHHS III0IEHHOT
no3u 10 1500—2000 MO 3 MmakcuMaabHO AOITYCTUMOIO 10-
3010 4000 MO [26]. MoXIUBiCTh TPU3HAYCHHS BEJTUKHUX
npodinaktuaHux (1000—2000 MO/noby) i JikyBaabHUX
(4000 MO/no6y) no3 BitamiHy D mouynHaoouu 3 Apyroro
TPUMECTPY I'PYHTYETHCSI Ha pe3ysbTraTax paHJA0Mi30BaHUX
KOHTPOJIbOBAaHUX HOCTimkeHb [27]. OTXe, 3p00JieHO BU-
CHOBOK Mpo e(eKTUBHICTH i 6e3rexy no3u 4000 MO/noby
IIJIS JOCSITHEHHST ONTUMAaJbHUX KOoHLeHTpaliii 25(0OH)D
y Matepi i nutunHu [28].

3rinHo 3 Haka3zom MiHicTepcTBa OXOPOHU 3M0pPOB’SI
Vkpaiuu Bin 15.07.2011 Ne 417 «I1po opranizaiito am0y-
JIATOPHOI aKyIIePCHKO-TiHEKOJIOTIYHOI JOTIOMOTHM B YKpai-
Hi», y mogatkax Ne 20 «PekomeHaailii 11010 MoBeAiHKHY T
gac BaritHOCTi» i Ne 9 «[1poToKoj JTiKyBaHHST Ta Mpodi-
JIaKTUKHU paxiTy B AiTeil» y Mmepioll BariTHOCTI Ta roJlyBaHHS
IPYIII0 peKOMEHAOBaHa IOTpeda BiTaMiHy D cTaHOBUTH
10 mkr, a6o 400 MO/no0y. I[Ipu BxXMBaHHI HETOCTATHBHOL
KiJIbKOCTI BiTamiHy D i HEMOXJIMBOCTI IepeOyBaHHSI i
COHSTYHUM BMITPOMIiHIOBAaHHSM 3 28-TO Mo 32-il THKIEHb
BariTHOCTI peKOMEHIOBAHO MpPU3HAYaTU MpenapaTu BiTa-
MiHy D y mo3i, 1110 BigmoBimae mo00Biii OTpedi, IIpOoTIroM
6—8 TxHiB. Jlo60oBa mo3a BiTamiHy D mIs BariTHUX rpym
pu3uKy (TecTto3, recraliiiHuii niabet, peBMaTU3M, apTe-
piajbHa TinmepTeH3isl, XPOHIUHI 3aXBOPIOBAHHS TIEYiHKU,
HUPOK, KJIiHIYHI O3HAKH TiMOKaJIbLIieMIl i MOPYyIlIEeHb MiHE-
paJizalii KicTKoBoi TKaHuHM) cTaHoBUTH 1000—2000 MO
IMOYMHAIYU 3 28-T0 TUXKHS BariTHOCTI.

Otxe, BiTamiH D Bimirpae BaxkuBy poJib y 3a0e3Me4yeH-
Hi CUCTEMU «MaT! — IIJIalleHTa — IIIi», BKIIIOYHO 3 iMII-
JlaHTalli€elo, (GopMyBaHHSM IUIALIEHTU, eMOpioreHe3oM,
iHTpa- i ToCTHATaJIbHUM nepiomoM. Bucoxkmuii pusuk nedi-
UTY BiTaMiHy D 36epira€Tbcsi MPOTSITOM YChOIO TEPMiHY
recTalii, 110 IMiITBEPIKYETbCSI YMCACHHUMHU €ITiaeMioJo-
TYHUMU JOCITIIKEHHSIMM I TOIIMPEHICTIO LIbOTO CTaHy Y
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BariTHUX XiHOK. IlpoBeneHe HaMu JOCIIIKEHHS CBITUUTH
PO HEraTUBHMI BIUIMB HU3bKUX PiBHIB 25(OH)D Ha me-
peOir i HaCIiAKKM BariTHOCTI.

BucHoBKM

1. Cepen excTpareHiTajabHOI IIaTOJIOTil 3aXBOPIOBAHHSI
IIIJTYHKOBO-KHUIITKOBOTO TPAaKTy Malixke BTpUYi yacTilile Bifi-
3HaYaJIMCs y BariTHUX 3 AediuuTom BiTaminy D, HiX 3 iioro
HEJIOCTATHICTIO, i BUSIBWIIMCS 3HAYYIIUM YMHHUKOM pPO3-
BUTKY aedinmty Bitaminy D (OR 3,02; 95% J1: 1,16—10.4;
p <0,05).

2. BcraHoBJIeHO, 110 Yy BariTHUX MEpIIOi TPYNU Je-
¢imut BiTamiHy D € ¢pakTopoM pu3MKy 3aXBOPIOBaHb
omnopHo-pyxoBoro amnaparty (OR 4,38; 95% JI: 1,11-25.8;
p <0,05).

3. Hediuut BiTaminy D y Martepi BiporimHo moB’s13a-
HUIi 3 BACOKMM PU3UKOM KeCapeBOro pO3TUHY i HAsIBHICTIO
YCKJIaIHEHb IIiJ1 Yac BariTHOCTI i IOJIOTIB.

Konduikr inTepeciB. ABTOpM 3asIBJISIIOTH MPO BiICyT-
HiCTh KOHQIIIKTY iHTepeciB i B1acHOI (hiHaHCOBOI 3alliKaB-
JIEHOCTI TIPY IMiATOTOBLIi AaHOI CTaTTi.

Buecok aBtopiB. bhoiiuyx A.B. — KOHLEMLIsS i Au3aiiH
TMOCIIIKEHHSI, penaryBaHHs TeKCTy cratTi; byduik T.0. —
3aJy4eHHs TAILliEHTOK y OOCJiIKEHHS, TOLIyK i aHaji3
JIiTepaTypu, CTBOPEHHS €JIEKTPOHHOI 0a3u JaHuX, 00cTe-
JKEHHsI, 00po0Ka KJIIHIYHMX AaHUX, CTaTUCTUYHA 00poOKa
Marepiaiy, HalMCaHHS TeKCTY.
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Vitamin D status in pregnant women and its effect
on pregnancy and maternal outcomes

Abstract. Background. Vitamin D deficiency is recognized as a
global health problem, affecting approximately one billion people
of all ages worldwide. Although maternal vitamin D deficiency is a
significant health concern, there are not enough studies in Ukraine
that confirm the relationship between vitamin D levels and adverse
pregnancy outcomes. At the same time, it is necessary to empha-
size the importance of screening the level of vitamin D as one of the
routine tests in the early stages of pregnancy, which will contribute
to the prevention of disorders during pregnancy. The purpose of this
study is to determine the content of vitamin D in pregnant women
and establish its effect on pregnancy and maternal outcomes. Mate-
rials and methods. Ninety pregnant women were under observation,
they were selected according to the inclusion criteria: pregnancy
period over 28 weeks, no vitamin D intake during pregnancy. De-
pending on 25(OH)D serum level, pregnant women were divided
into three groups. The first group included 30 patients with vita-
min D deficiency of 25(OH)D level less than 20 ng/ml, the second
group included 35 pregnant women with vitamin D insufficiency,
25(OH)D level of 20—29.9 ng/ml. Women with normal 25(OH)D

levels (> 30 ng/ml) formed the third research group (n = 25). Re-
sults. Among extragenital pathologies, diseases of the gastrointes-
tinal tract were observed almost three times more often with vita-
min D deficiency than with its insufficiency, and turned out to be a
significant factor for the development of vitamin D deficiency (odds
ratio 3.02; 95 % confidence interval: 1.16—10.4; p < 0.05). It was
found that in pregnant women of the first group, vitamin D deficien-
cy is a risk factor for diseases of the musculoskeletal system (odds
ratio 4.38; 95 % confidence interval: 1.11—-25.8; p < 0.05). Eight wo-
men (26.7 %) from the first group were diagnosed with gestational
diabetes by conducting a glucose tolerance test (at 26—28 weeks of
pregnancy). At the same time, gestational diabetes was diagnosed
against the background of obesity class I—II. Maternal vitamin D
deficiency is reliably associated with a high risk of cesarean section
and the presence of complications during pregnancy and childbirth.
Conclusions. The conducted study shows the negative impact of low
levels of 25(OH)D on the course and consequences of pregnancy.
Keywords: pregnancy; vitamin D deficiency; vitamin D insuffi-
ciency
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Why is the mortality rate high
in RT-PCR negative COVID-19 patients
with comorbid diseases?

Abstract. Background. The COVID-19 pandemic has affected the whole world and still, sufficient progress
has not been made in diagnosis and treatment. Since there has not been a definite method for the treatment of
COVID-19 yet, the mortality rate is extremely high despite the different treatments. Mortality rates of COVID-19
in China are reported as 1.4-4.61%, in ltaly — 11.9%, in Spain — 9.0%, and in the UK — 7.9%. The study pur-
pose was to investigate the mortality rates in reverse transcriptase-polymerase chain reaction (RT-PCR) negative
COVID-19 patients with comorbid the disease. Materials and methods. A retrospective cross-sectional study
was conducted in the COVID-19 service. Patients who had COVID-19 treatment in our clinic between March 2020
and March 2021 were included in the study. A review of medical records was performed. Results. Comorbidity
rates of the 515 patients were 40.4% hypertension (HT), 16.7% diabetes mellitus, 13% pulmonary diseases, 28%
coronary artery disease (CAD), 12.6% psychiatric diseases, 3.7% oncological diseases and 18.4% other diseases.
While 40 patients (7.8%) died, 475 patients (92.2%) recovered. Most of the patients who died were found to have
a negative PCR test result (30 patients, 75%) and this difference was significant in the statistical analysis based
on RT-PCR status (p = 0.006). Moreover, evaluating the effects of comorbid diseases on prognosis, it was found
that HT (p = 0.001), CAD (p = 0.004), and asthma and/or chronic obstructive pulmonary disease (p = 0.019) were
associated with poor prognosis. Conclusions. HT, CAD, and pulmonary diseases are supposed to be associated
with poor prognosis. In addition, it is noteworthy that the mortality rates in the RT-PCR negative patient group were
higher. Delay in clinic entry and delay in treatment may explain the high mortality rates in patients with negative
RT-PCR. Evaluating the symptoms, examining chest CT and hematological data, and establishing treatment plans
earlier can reduce mortality in RT-PCR negative patients.

Keywords: COVID-19 pandemic; mortality rates; diabetes mellitus; comorbid diseases

Introduction

The disease caused by the SARS-Cov-2 virus, which
has spread all over the world and caused a pandemic
at the end of 2019, was defined as COVID-19. Reverse
transcriptase-polymerase chain reaction (RT-PCR) is
the most common method to diagnose the disease by
using some body fluids such as oropharyngeal swabs, na-
sopharyngeal swabs, and tracheal aspirates. Causes such
as low viral load, insufficient sample, and mutant virus
can cause a negative RT-PCR result. The sensitivity of
RT-PCR is reported as 83—93%; so, negative RT-PCR
may not indicate that the patient has not got COVID-19
[1, 2]. When RT-PCR is negative, the diagnosis of

COVID-19 can be diagnosed by other methods such as
the patient’s clinical condition, chest computed tomo-
graphy (CT), and hematological parameters. A negative
RT-PCR result can sometimes be obtained even when in
the repeated testing.

Single or multiple ground-glass opacities, multifo-
cal patchy consolidation, and/or interstitial changes with
a peripheral distribution are among the chest CT findings
of COVID-19. Chest CT findings for COVID-19 are cate-
gorized as the COVID-19 Reporting and Data System
(CO-RADS) [3]. Various hematological changes such as
high LDH, high D-dimer, and lymphopenia are also used to
help the diagnosis of COVID-19.
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Since there has not been a definite method for the
treatment of COVID-19 yet, the mortality rate is extreme-
ly high despite the different treatments. Mortality rates of
COVID-19 in China are reported as 1.4—4.61%, in Italy
11.9%, in Spain 9.0%, and in the UK 7.9% [4]. Comorbid
diseases like hypertension (HT), diabetes mellitus (DM),
coronary artery diseases (CAD), and lung diseases affect
the mortality rates. In addition, it is known that age, obesity,
smoking, and malignancy affect the prognosis, too.

In our study, we purposed to reveal the relationship be-
tween RT-PCR results, comorbid diseases, and COVID-19
prognosis.

Materials and methods

In the study, the files of patients who had COVID-19
treatment at our hospital between March 2020 and March
2021 were analyzed retrospectively. Local ethics com-
mittee approval was obtained for the study (Number:
2020-36). Demographic data, RT-PCR status, comorbid
diseases, prognosis, chest CT findings, and hematological
parameters of the patients were recorded. Patients who had
treatment for COVID-19 were included in the study. Some
patients had positive RT-PCR and the others patients had
negative RT-PCR but their hematological parameters,
chest CT findings, and clinical status that were compatible
with COVID-19.

Pregnant women and patients who died from a disease
other than COVID-19 were excluded from the study. The
patients who died > 1 month after the recovery period were
also considered non-COVID-19 deaths and were excluded
from the study. Comorbid diseases of the patients were clas-
sified as HT, DM, CAD, asthma and/or chronic obstructive
pulmonary disease (COPD), psychiatric diseases, malig-
nancy, and others.

Chest CT findings of the patients were classified
according to the CO-RADS and divided into 5 groups as
CO-RADS 1 to 5. CO-RADS classification modified from
Prokop et al. Study [4]. Combined nasal and throat swabs
were taken from all patients and analyzed by RT-PCR
method (Rotor-Gene Q Real-time PCR instrument, Qia-
gen, Hilden, Germany). Patients were divided into two
groups, as PCR negative, group 1 and RT-PCR positive,
group 2. CO-RADS classifications (CO-RADS 1-5), co-
morbid diseases, and patient prognoses in each group were
classified separately.

Statistical Analysis

The statistical Package for Social Sciences (SPSS) pro-
gram (SPSS for Windows, Version 25.0, Chicago, IL, USA)
was used for statistical analysis. Results were presented as
a median and interquartile range for numerical data and as
the frequency and percentage for categorical variables. The
compatibility of numerical variables to normal distribu-
tion was evaluated with the Kolmogorov-Smirnov test. The
Mann-Whitney U test was used in the comparison of nu-
merical data, and Chi-square or Fisher's Exact Test was used
in the comparison of categorical data. The contribution of
variables to the death was evaluated by logistic regression
analysis. A value of p < 0.05 was considered sufficient for
statistical significance.

Results

Three hundred six were male and 169 were female of
the 515 patients and the mean age was 57.22 + 19.77. Ac-
cording to the CO-RADS classification, 190 of the patients
were CO-RADS 1 (36.9%), 43 of them were CO-RADS 2
(8.3%), 113 of them were CO-RADS 3 (21.9%), 73 of them
were CO-RADS 4 (14.2%) and 96 of them were CO-RADS
5 (18.6%). Two hundred eighty patients (54.4%) had nega-
tive RT-PCR tests and 235 patients had positive RT-PCR
tests. The comorbid disease rates were 40.4% HT, 16.7%
DM, 13% asthma and/or COPD, 28% CAD, 12.6% psy-
chiatric diseases, 3.7% oncologic diseases and 18.4% the
other diseases. While 40 patients (7.8%) died, 475 patients
(92.2%) recovered. Most of the patients who died were
found to have a negative PCR test result (30 patients, 75%)
and this difference was significant in the statistical analysis
based on RT-PCR status (p = 0.006).

A comparison of prognosis regarding the test results was
shown in table 1. Moreover, evaluating the effects of comor-
bid diseases on prognosis, it was found that HT (p = 0.001),
CAD (p = 0.004), and asthma and/or COPD (p = 0.019)
were associated with poor prognosis. Psychiatric disea-
ses (p = 0.143), DM (p = 0.143) and oncological diseases
(p = 0.647) were not statistically significantly associated
with prognosis.

While no statistically significant difference was found
between gender and prognosis (p = 0.478), age affected the
prognosis significantly (Z = 6.448, p < 0.001). Improved:
57, interquartile range (IQR): 32 (years); died: 79, IQR:
15,50 (years). Comparison of prognosis concerning sex and
comorbidities are shown in table 2.

Additionally, it was seen that only age caused a signifi-
cant difference in the model created with variables (categor-
ical ones hypertension absent: 0, present: 1, Asthma-COPD
absent: 0, present: 1, CAD absent: 0, present: 1, and age
numerically) found to be effective on prognosis in paired
comparisons (table 3).

Discussion

RT-PCR has been used in the diagnosis of COVID-19
since the beginning of the pandemic. However; low viral
load, a mutant virus, inadequate swab samples, problems
in transportation and storage of the material, and various
factors related to the test kit affect the RT-PCR result.
Although positive results can be obtained in some of the
RT-PCR retests, they can not be obtained in any other
patients. The false-negative rate in RT-PCR is reported as
1 and 30% |5, 6].

By evaluating the clinical conditions, laboratory tests,
and chest CT findings of RT-PCR negative patients,
COVID-19 can be diagnosed and their treatments can be
planned. Some studies are reporting that chest CT is more
sensitive than RT-PCR, especially in the early stage of the
disease [7, 8].

CO-RADS offers a standardized assessment system
that simplifies reporting with a five-point scale of suspec-
ted COVID-19 pulmonary involvement on chest CT [3].
Fu et al. examined the chest CT findings of two consecutive
RT-PCR negative patients with suspected COVID-19 and
emphasized that RT-PCR alone would not be sufficient to
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Table 1. Comparison of prognosis regarding RT-PCR test results

Prognosis
Improve Died
n % n % e p

PCR Negative 250 52.6 30 75.0 7.441 0.006
PCR Positive 225 47.4 10 25.0

CO-RAD 1 182 38.3 8 20.0 6.726 0.151
CO-RAD 2 39 8.2 4 10.0

CO-RAD 3 100 21.1 13 32.5

CO-RAD 4 68 14.3 5 12.5

CO-RAD 5 86 18.1 10 25.0

CO-RADS 1 (-) 93 19.6 7 17.5 15.564* 0.077
CO-RADS 1 (+) 89 18.7 1 25

CO-RADS 2 (-) 21 4.4 4 10.0

CO-RADS 2 (+) 18 3.8 0 0

CO-RADS 3 (-) 63 13.3 10 25.0

CO-RADS 3 (+) 37 7.8 3 7.5

CO-RADS 4 () 37 7.8 4 10.0

CO-RADS 4 (+) 31 6.5 1 25

CO-RADS 5 (- 36 7.6 5 12.5

CO-RADS 5 (+) 50 10.5 5 12.5

Notes: y? — Chi-Square test value; * — Fisher’s Exact test value.

Table 2. Comparison of prognosis concerning sex and comorbidities

Prognosis
Improve Died
n % n % e p
s Man 306 64.4 28 70.0 0.504 0.478
ex
Woman 169 35.6 12 30.0
] Absent 293 61.7 14 35.0 10.911 0.001

Hypertension

Present 182 38.3 26 65.0

Absent 399 84.0 30 75.0 2.148 0.143
Diabetes Mellitus

Present 76 16.0 10 25.0

Absent 418 88.0 30 75.0 5.509 0.019
Asthma-COPD

Present 57 12.0 10 25.0
CAD Absent 350 73.7 21 52.5 8.220 0.004

Present 125 26.3 19 47.5

Absent 418 88.0 32 80.0 2141 0.143
Psychiatric diseases

Present 57 12.0 8 20.0

Absent 458 96.4 38 95.0 0.210 0.647
Malignancy

Present 17 3.6 2 5.0
Others Absent 392 82.5 28 70.0 3.848 0.050
(Additional diseases) | pregent 83 17.5 12 30.0

Notes: y? — Chi-Square test value; COPD — Chronic obstructive pulmonary disease; CAD — Coronary artery
disease.
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Table 3. Logistic regression outputs

95% C.I. for EXP(B)
B o] Exp(B)

Lower Upper
Hypertension (1) -0.209 0.605 0.811 0.367 1.793
Asthma-COPD (1) —-0.482 0.243 0.617 0.275 1.387
CAD (1) —-0.248 0.523 0.780 0.365 1.669
Age -0.076 < 0.001 0.927 0.900 0.955
Constant 7.452 0 1722.662

Note: C.I. — Confidence interval.

rule out the disease, and emphasized the importance of eva-
luating chest CT and RT-PCR together [9]. Chen et al. re-
ported that early chest CT findings may have prognostic sig-
nificance in RT-PCR negative patients [10]. It has also been
reported that the less pulmonary consolidation found on
chest CT, the higher probability of initial negative RT-PCR
results [11]. Besides the chest CT findings in the RT-PCR
negative group, the patient's clinical status and blood values
were also taken into consideration in our study.

Various comorbid diseases are known to affect the prog-
nosis of COVID-19. It has been reported that 10 to 34% of
COVID-19 patients have HT [12]. Meng et al. reported in
their meta-analysis that HT, DM, and cardiovascular disea-
ses are important risk factors for the development of severe
COVID-19 [13]. However, some studies have reported that
HT is not associated with the development and prognosis
of COVID-19. Kreutz et al. reported that although HT
seems to be associated with more severe disease, higher
risk of acute respiratory distress syndrome, and increased
mortality, there is no strong evidence showing increased
sensitivity of patients with HT [14]. Although it cannot be
said clearly that HT affects the prognosis negatively, HT
in old ages and different comorbidities with HT can nega-
tively affect the prognosis. Cardiovascular diseases can lead
to severe COVID-19, and also COVID-19 can cause heart
damage [15].

There are several studies investigating the relation be-
tween DM and COVID-19. It has been reported that the
rapid normalization of hyperglycemia during COVID-19
may contribute to a better prognosis by reducing the re-
lease of inflammatory cytokines and reducing the ACE,
binding capacity of the virus [16]. It has been reported that
the presence of type 2 DM in intubated COVID-19 patients
prolongs the healing process [17]. Considering that DM
and HT increase body stress, cause vascular damage, and
weaken immunity, it is obvious that they may play a role in
the prognosis of COVID-19. Li et al. reported that patients
with advanced age, hypertension, and high lactate dehy-
drogenase levels would need detailed observation and early
intervention to prevent the potential development of severe
COVID-19 [18]. The relationship of COVID-19 with coa-
gulopathy has been demonstrated, and its association with
vascular damage may worsen the prognosis of COVID-19.
In our study, HT was found to be associated with poor prog-
nosis, but no such relationship was found with DM. The sta-
bility of glucose regulation in DM patients included in our
study may affect this result.

It can be said that patients with chronic respiratory di-
seases such as asthma and COPD have a low resistance to all
respiratory viruses due to existing lung damage. In a study,
including 44 672 confirmed COVID-19 patients, it was re-
ported that chronic respiratory diseases were ranked 3™ in
the mortality rate [19]. Based on this, it can be thought that
controlling chronic respiratory diseases can reduce mor-
tality and morbidity in COVID-19. In our study, similar to
the literature, asthma and COPD were associated with poor
prognosis.

[t has been reported that the prognosis of COVID-19 is
worse in patients with malignancy in some studies exami-
ning the relationship between various malignancies and
COVID-19 [20, 21]. A total of 2% fatality rate was observed
among the COVID-19 cases who had malignancies [22].
In patients with malignancy, the prognosis is expected to
be poor because of chemotherapy, radiotherapy, and sup-
pression of the immune system. N.M. Kuderer et al. repor-
ted that cancer patients are at high risk of mortality from
COVID-19, regardless of whether they have active cancer,
are receiving anticancer treatment, or both [20]. Howe-
ver, it should be kept in mind that conditions such as the
type of malignancy, being in remission period, and having
concurrent malignancies may have different effects on the
prognosis. In our study, the prognosis relationship between
COVID-19 and malignancies could not be determined be-
cause the number of patients with malignancy was low and
the subtypes of malignancy were not determined.

There have been many studies on the effects of patients’
age on COVID-19 prognosis. It has been reported that while
mortality rates due to COVID-19 are extremely low between
the ages of 5 and 9, this rate increases linearly over the age
of 30, and reaches the highest rate in patients over the age of
65 [23]. The hospitalization time has a positive correlation
with advanced age. In addition, the high rate of comorbid
diseases in advanced age also contributes to poor prognosis.
In our study, the mortality rate was found high in elderly pa-
tients, similar to the literature.

In many studies, it has been reported that COVID-19 is
more common in men. Y. Zhao et al. reported that ACE2
expression is dominant in Asian men, which may explain
the higher incidence of COVID-19 in men [24]. It’s sug-
gested that the high rate of smoking in men may explain
this dominance. Similar to the literature, it was found that
COVID-19 was more common in males, but no significant
relationship was found between prognosis and gender in
our study.
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Mortality rates in RT-PCR negative patients who re-
ceived COVID-19 treatment were higher than in those who
were positive for RT-PCR in our study. Despite mild clinical
conditions at the beginning of the disease, less mechanical
ventilation, and the need for hospitalization in the intensive
care unit in negative RT-PCR patients, it is reported that
the mortality and hospitalization length are not different
from RT-PCR positive patients [25]. The 30-day death rate
of cancer patients with or without COVID-19 is poor, but
the majority of deaths occur in RT-PCR—negative patients
[26]. It has also been reported that patients with significant
inflammatory responses in laboratory tests may have nega-
tive RT-PCR initially [27]. In some patients, the presence of
the disease in the lower respiratory tract may cause negative
RT-PCR, which may be associated with severe COVID-19.
This situation may explain the high mortality rate in patients.
RT-PCR positivity cannot be detected in some patients de-
spite repeated RT-PCR tests, which may cause delays in
treatment. It may be another reason for the high mortality
rate in RT-PCR negative patients in our study. Serological
tests may be recommended for this group of patients.

The limitations of our study are that the smoking sta-
tus of the patients was not determined, the patients with
more than one comorbidity were not evaluated as a different
group and the mutant virus was not detected in groups. In
addition, the small number of malignancy patients and the
lack of evaluation according to the subtypes of malignancies
may be other limitations of our study.

Conclusions

Even if RT-PCR is negative in the diagnosis of
COVID-19 disease, RT-PCR should be repeated and a
treatment plan should be applied by evaluating the hemo-
gram values, chest CT findings, and the clinical condition
of the patient.

Comorbidities of patients should be considered when
planning treatment for COVID-19. Prospective studies in
which patients with multiple comorbid diseases will be eva-
luated separately may support our study results.

As the studies on RT-PCR negative COVID-19 patients
increase, the reasons for the high mortality rate in these pa-
tients may be revealed.
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9Ka NPUYMHA BUCOKOT CMEPTHOCTI NALIEHTIB
npu RT-PCR-HeratmeHomy COVID-19
HO TAI CYNYTHIX 30XBOPIOBAHbL?

Pestome. Akmyaavnicme. Tangemis COVID-19 BruiiHya Ha Bech
CBIT, OTHAK JI0Ci HEe JOCSTHYTO JOCTaTHBOTO MPOTPECY B HOTO jia-
THOCTHIII Ta JiKyBaHHi. OCKiJIbKU BiACYTHili e(eKTUBHUN METOM
sikyBaHHs COVID-19, piBeHb CMEpTHOCTI HaJI3BUYaiiHO BUCO-
KWIi, He3BaXKalouy Ha Pi3Hi Mmiaxoau 1o Tepariii. PiBeHb cMepTHOCTI
Bin COVID-19 y Kurai cranoButsb 1,4—4,61 %, B Itanii — 11,9 %,
B Icnanii — 9,0 %, a y Benukooputanii — 7,9 %. JociimkeHHs
Ma€ Ha memi NOCIiAUTU MOKA3HUKU CMEPTHOCTI cepell Mali€HTiB
i3 HeratuBHUM RT-PCR COVID-19 Ha T71i cymyTHiX 3axBOpio-
BaHb. Mamepiaau ma memoou. Y peTpOoCTIEKTUBHE TIEPEXPECHE J0-
CJIIKeHHsI Oy/IM BKJIIOUEHi Malli€eHTH, SIKi MPOXOAWIM JIiIKyBaHHSI
COVID-19 y xniniui B nepion i3 6epesHst 2020 poky 1o 6epe3eHb
2021 poky. [1poBesneHo aHastiz MeIMYHOI JOKyMeHTallii. Pe3ytoma-
mu. Cepen 515 maitieHTiB AiarHOCTOBaHi CymyTHi 3aXBOPIOBAHHSI:
y 40,4 % — aprepianbHa rineprensis (Al), y 16,7 % — 1ykpo-
BUii miabet, y 13 % — 3axBOpIOBaHHs JieTeHb, y 28 % — imemiu-
Ha xBopoba cepust (IXC), y 12,6 % — ncuxiuHi 3aXBOPIOBaHHS,
y 3,7 % — oHKoJOTiuHi 3axBopioBaHHs Ta y 18,4 % — iHIii XBO-
po6u. TTomepau 40 nauienTis (7,8 %), onyxam — 475 (92,2 %).
BinblIicTh MaliEHTIB, SIKi TTOMEPJIM, MaJIM HETaTUBHUI PE3YJIbTaT

TIJTP-tecty (30 mawieHTiB — 75 %), i 1s1 pi3HUILIsS Oysia 3HAUYIIOI0
B CTAaTUCTMYHOMY aHaJli3i Ha OCHOBi MOKa3HMKA HEraTMBHOI I10O-
JliMepa3Hoi JTaHIIIOrOBOI peakllii 3 00epHEHOI0 TPAHCKPUIILIIEI0 —
RT-PCR (p = 0,006). Kpim TOro, oLiHIOIOYM BIIUB CYITyTHIX 3a-
XBOPIOBAaHb Ha MPOTHO3, BUSIBWIN, 1110 HassBHICTH Al (p = 0,001),
IXC (p = 0,004) it actMu Ta/ab0 XPOHIYHOTO OOCTPYKTUBHOTO 3a-
XBoptoBaHHsI JiereHb (p = 0,019) Oysia MoB’si3aHa 3 HE3aJOBUIbHUM
MPOTHO30M. Bucrnoexu. YcranosieHo, o Al, IXC ta xBopoou Jie-
TeHb OB s13aHi 3 moranum nporHo3om mpu COVID-19. Kpim Toro,
CJiI MiAKPECIUTH, 1110 TOKA3HUKU CMEPTHOCTI B IPyMi Malli€HTIB
i3 HeratuBHUM pe3yinsratoM RT-PCR 6ynu Buinmmu. [1izHe 3Bep-
HEHHSI IO KJIIHIKM Ta 3aTpUMKa JIIKyBaHHS MOXYTb TIOSICHUTH
BMCOKIi MTOKa3HUKU CMEPTHOCTI B TIALIIEHTIB i3 HEraTUBHOIO TIOJTi-
Mepa3HOIO JIAHIIIOTOBOIO PEaKIIi€lo 3 00epHEHOIO TPAHCKPUIILIIEIO.
OuiHKa CUMMTOMIB, IOCTIDKEHHSI KOMIT'I0TepHOi ToMorpadii
TPYIHOI KJTITKY Ta TeMATOJIOTIYHUX TaHWX, a TAKOX paHHIl Tova-
TOK JIiKyBaHHSI MOXYTh 3HU3UTU CMEPTHICTh Y IMAIliEHTIB i3 Hera-
TUBHUM pe3yabratom RT-PCR.

KimouoBi cioBa: nannemis COVID-19; cMePTHICTb; 1yKPOBUii
niabeT; CymyTHi 3aXBOPIOBaHHS
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Bubip 06’emy onepauii
npv oAHOGIYHOMY BY3AOBOMY 300i
3 KOMNpPEeCiHUM CUHAPOMOM
HQ TAI OBTOIMYHHOIO TUPEOIAUTY

Pe3stome. AkTyanbHicTb. [Npobrema Bu6opy o6’eMy onepauivi Ha LmMTonogdi6Hii 3anosi (LL3) 3 npusogy
O[HO6IYHOIro BYy3/10BOro 306a 3 KOMIPECIVIHUM CUHAPOMOM roCTPO CTOITh nepen Xipypramu. Y Takux sunag-
Kax XipypridyHe nikyBaHHs € abCOMOTHO nokasaHuMm. [py oMYy MOXIMBUMM BapiaHTamu o6’emy onepadii €
TUpeoigeKToMiIsl i remiTnpeoigekTomis. TupeoigekTomiss 4O3BOMAE NiKBIQyBaTHU BOrHULLE aBTOIMYHHOI arpecii
B opraHi3mi, ane B Takmx Bunagkax nayieHT rnpupeveHnii noxXuTTeBo BXuBaTy rpenapatu TupokcuHy. Meta
po6OTH: BU3HA4YeHHSI MoKasaHb [0 BUOopy 06’emy orepauii y XBopux Ha O[HOGIYHWI BY3/10BU 306 3 KOM-
MpeciviHM CUHAPOMOM Ha T/1i aBToiMyHHOro tupeoiguty (AIT) i nporHo3yBaHHs BigAaneHux pe3ynbtartis Xi-
pypridHoro nikyBaHHs1. MaTtepiann ta metoaum. [lpoaHanizoBaHi BigaaneHi pe3ynstaty reMiTupeoigeKkTomii y
101 XiHKn BikoM Bif 23 [0 72 pOKiB, XBOPOI Ha 0AHOGI4YHMI BY3/10BUI 306 3 KOMIPECIVIHUM CUHLAPOMOM Ha
¢oHi AIT (B3AIT). lNposenu aHanis, 3a knx 06’eMy 4acTku 3as103U, BapiaHTa eXOCTPYKTYpU, PiBHIB Y KPOBI
TTT, BinbHUX TUPOKCUHY | TPMHOATUPOHIHY, aHTUTIN go TIO, noka3HukiB anonTtoady i nponighepadii go onepadii
BiA3Ha4Yanncs 3afoBiNbHI i He3af[oBINbHI pe3ynbTatv fiKyBaHHS. Peaynbratn. 3a[0BinbHUi pesynstat Bij-
3Ha4YaBcsa y 75 xBopux (nepLua rpyna), y Skux, 3a AaHumMm 06CTEXEHHS, Yeped 3 pPoKu MNic/isi reMiTupeoifeKTo-
Mii He BUsIB/IeHO nopyLueHb yHKUioHanbHoro ctaHy L3, a, 3a gaHnumu Y3/, y napeHximi 3anvLLieHoi 4acTkm
3asno3u HasiBHi o ornepayii o3Haku AlT He nporpecyBasnn abo X rnporpecysasan 6e3 po3BUTKY inoTupeosy i
3MiHn BapiaHTa exorpagiyHoi kapTuHu. [dpyry rpyny (He3af[oBiNbHW pe3ynbTaTt) cTaHoBuIN 26 XBopux, y
AKNX Yepe3 3 poku nicns remitupeoinekTomii, 3a gaHnmm Y3/, BCTaHOBNIEHO 36i/1bLUEHHS] 06’ €My 3aNLLEHOI
vyactku L3 Ta nporpecyBaHHsI aBTOIMYHHOIo npoLecy 3 po3BUTKOM rinotupeody. Ha 3a[oBinbHui pesynstat
remitupeoigexkTomii' y nikysaHHi xBopux Ha B3AIT i3 KoMrpeciviHum cuHAPOMOM MOXHa po3paxoByBaTu y BU-
nagkax, Konm Ha MOMEHT ornepaulii 06’eM HacTku CcTaHOBUTL He BinbLue 12,7 cM?, iT exocTpyKTypa Bigrnosigae
rinoexoreHHoMy i retTeporeHHoMy Ta rceBAoMiKpoBYy3/10BoMYy BapiaHTam, TTI He Buwje 3a 2,85 mMO/n, piBHI
BifToHUX TUPOKCUHY | TPUMOATUPOHIHY BIAMOBIAHO He Hux4e 3a 16,7 1a 5,3 nmosns/n, nokasHnk AT-TI1O He
Buye 3a 137 MO/mn. BucHoBku. OgHuM i3 MOXIMBUX BapiaHTIB XipypridyHoro nikyBaHHs xsopux Ha B3AIT
3 KOMIMPECIIHUM CUHAPOMOM MOXe 6YyTU reMiTUpeoifeKkToMis 3a yMOB 36epexeHoi ropMoHasbHoi yHKUIl
3as1031 3 NOMIPHO BUPaXeHUMu rpolecamu nposigepayii Ta anonTody i CTPYKTYPHUX 3MiH MapeHxiMu Ha
PiBHI riroexoreHHoro i reTeporeHHoro, nceBaoMIKpOBY3/10BOro eXOCTPYKTYPHUX BapiaHTiB. BBaxaemo npotu-
rokasaHum 3acTOCOBYBaHHS reMiTupeoifeKToMmil y Bunanxkax rncesnoBesiMKoBY3/10B0ro i 6ifibLumX 38 TSXKICTHO
BapiaHTiB eXOCTPYKTYPU rnapeHXimu LUMTOoNoLI6HOI 3a/1031 He3asIexHOo Bif] NOKa3HWKIB rOPMOHOMPOLYKYIO4YOi
yHkuyii, AT-TIO, nponigepadii Ta anonroay.
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Bctyn

IIpoGnema BuOOpY 06’eMy omeparlili Ha IIUTOITOMiIOHII
3as103i (1113) 3 nprBoay OMHOOIYHOTO BY3JI0BOTO 3002 3 KOM-
MIPECiiiHIM CMHIPOMOM TOCTPO CTOITh Iepeld Xipypramu. Y
TaKMX BUMAAKaX XipypriyHe JIiKyBaHHS € aOCOTIOTHO MOKa-
3aHuM. [1py IbOMY MOKIMBUMU BapiaHTaMu 00’ eMy orepa-
1ii € TupeoigekTomist i remiTupeoinekTomisi. TupeoinekTo-
Misl TO3BOJISIE JIIKBiyBaTU BOTHUILE aBTOIMYHHOI arpecii B
OpraHi3mi, ajie B TAKMX BUITJIKaX MAIli€EHT MpUPEUeHU T10-
KUTTEBO BXMBATH TIpenapatd TUPOKCHUHY. [eMitupeoinex-
TOMisI 32 YMOBU 30€peXXeHO0l TOPMOHOIIPOAYKYIOUOi (PyHKIIii
3JIMIIIEHOI YaCTKU 31031 TI03BOJIUTH YOEPETrTH XBOPOTO Bifl
HEOOI'PYHTOBAHOI TUPEOINEKTOMIl i MOXMTTEBOI 3aMiCHOI
Tepalrii IperapaTaMy TUPEOITHUX TOPMOHIB [1].

CripolieHM# miaxia 10 BUOopy 06’eMy onepailii, IKuii
0a3y€eThCs MePeBaKHO Ha maHUX Y3/l, 3aIUIIaEThCs 91 He
OCHOBHOIO TIPUYMHOIO BUKOHAHHSI HEOOIPYHTOBAaHUX 3a
00’eMOM XipypriyHuX BTpy4yaHb. [{iarHOCTHKA BY3J10yTBO-
peHHs Ha TJi aBToiMmyHHOTO TUpeoinuTy (AIT) ctaHOBUTH
MEeBHI TPYAHOII, SIKi 3yMOBJIEHI crienupiyHuMU Mopdo-
JIOTIYHUMH i CTPYKTYPHUMMU 3MiHamu B TKaHuHi L3 [2].

MopdoJioriuyHy OLIiHKY By3J1a IO oIleparlii MOKHa OTpH-
MaTH JIMIIe 3a JOIMOMOrOI0 TOHKOTOJIKOBOI acImipauiliHol
nyHkuitHoi Oioricii (TAITB). BBaxaeTbcs, 1110 TOYHICTb
LIMTOJIOTIYHOI AiarHOCTUKU 3 noriomoroto TAITB ctaHOBUTH
6m3bKo 96,0—98,0 %. Ipote Ha T1i AIT TouHicTh MOpdO-
JIOTIYHOI TIarHOCTUKY BY3JIOBUX YTBOPEHb 3HIKYETHCS JECh
Ha 25,0 % i BiAMOBiZHO 30LIBIIYETHCS KUTBKICTh CyMHIBHUX
pe3ynbraTiB [3]. Y Takux BUITagKax ITiIBUIILYE TOUHICTD I~
TOJIOTIYHOI AiaTHOCTUKM IIOCJiOBHE MPOBEIEHHS LIMTO-
MOpP(OJIOTiYHOTO 1 IMYHOLMTOXIMIUHOTO JIOCTIKeHb Ha
OIHOMY i1 TOMY K Ma3Ky MyHKLiiiHoro martepiaiy [4].

BaxkJIMBOIO TAHKOIO 1iarHOCTUKHU € BCTAHOBJIEHHST PO3-
JIaJIiB PETYJISALIT KIIITUHHOTO IIUKJITY, 30KpeMa mpoJtidepartii
i aronTosy. 1o ix MapKepiB BiZHOCITh MeMOpaHHi pelern-
topu Fas i Fas-L, 6inku Bcl-2, sinepHuii reHHUit cymnpecop
dochonporein p53 ta anturen Ki-67 [5—8]. Ak cBiguath
JaHi JTiTepaTypu, BKIIOYEHHS IIUX MapKepPiB y JiarHOCTAY-
HUI KOMILJIEKC TO3BOJISIE 3 BUCOKOIO TOYHICTIO OLIIHIOBaTH
Ta iHTepIIpeTyBaTU BUPAXKEHICTh i TSKKICTh aBTOIMYHHUX
npotieciB y TkanuHi LI3. Ha Hairy gymKy, 11i MoKasHUKK
MOXHa 3aCTOCYBaTH JiJisi BUOOPY 00’€My XipypriuHOTro Ji-
KyBaHHS IIpY OOHOOIYHOMY By3JIoBoMy 300i Ha T AIT 3
KOMITPECiiHMM CUHIPOMOM — TFe€MiTUPEOINeKTOMIl U1 TH-
peoimeKToMii.

Merta po6oTH: BU3HAUEHHS TTOKa3aHb 10 BUOOPY 00’€-
My oliepallii y XBOpuX Ha OAHOOIYHUI BYy3JI0BUIA 300 3 KOM-
MIpeCiiHUM CUHAPOMOM Ha TJIi aBTOIMYHHOTO TUPEOIIUTY
i MPOTHO3YBaHHS BiJAJI€HUX PE3YJIbTaTiB XipyprivHOTO
JIIKyBaHHS.

Marepiaam Ta meToamn

IIpoanamizoBaHi BimmajeHi pe3yabraT TeMiTHPEOim-
ektomii y 101 xiHku BikoM Bix 23 10 72 pokiB, XBOpOi Ha
OMHOOIYHUI BY3J10BUI 300 3 KOMIPECIHHUM CUHIPOMOM
Ha ™1 AIT (B3AIT). Tpusanicth 3axBoptoBaHHs Ha AlIT
craHoBuIa Big 7 10 22 pokiB. JliarHO3 BCTAaHOBJIIOBAJIM 3a
JaHUMU KJIiHIiYHOI CHMIITOMATUKM, pe3yabraTaMy yib-
Tpa3BYKOBOTO, JIabopaTOpHUX, MOPGOJIOTIYHUX Ta iIMyHO-
ricroxiMiuHux gociimkeHb. KiiHiuHO 3BepTanu yBary Ha

Micuesi i 3aranbHi nposiBu AIT. 3a nanumu Y3/1 BUB4aiu
CTPYKTYpY i KpoBonoctadaHHs 1113, HasIBHICTh, CTPYKTYDY,
00’eM i Jlokanizalito MceBao- i CpaBXHiX BY3J0BUX YTBO-
peHb Ta 3MillleHHsI OpraHiB IIui.

3a pesynpratamy  Y3Jl, 3rimHO 3 Kiacudikallieio
I'JIx. Beckin i ciBaBTOpiB (2018), y mOCTiIKeHHS BKITIO-
Yyajau XBOPUX JIMIIE 3 MEepIIMMU TphOMa BapiaHTaMU €XO-
rpa¢iyHOi KapTUHM: TilIOEXOTCHHUM 1 TeTepPOreHHUM,
IICEBAOMIKPOBY3JIOBUM Ta IICEBIOBEIMKOBY3JIOBUM |[9].
3 rilmoexoreHHUM i TeTeporeHHUM BapiaHToM Oysa 51 xBo-
pa, 3 ICEeBIOMIKPOBY3/10BUM — 27 i 3 IICEBAOBEIUKOBY3/10-
BUM — 23.

Buznavanu piBHi TupeoTpornHoro ropmony (TTT),
BiibHUX TUpOKCcUHY (BT,), Tpuitontuponiny (8T,), aHTH-
TiJ1 10 TUpeoinHoi nepokcuaaszu (AT-TIIO). docaimxyBa-
JIU MYHKTATU 3 BY3JIOBOTO YTBOPEHHS Ta MAapeHXiMU TPO-
TUJIEXKHOI YacTKU. Y MyHKTaTax 3 By3Jla BU3ZHAYaJIU HOTo
MOpGOJIOTiUHY XapaKTepUCTUKY 3a Kiacu@ikaiieo The
Bethesda system for reporting thyroid cytopathology, a B
OYHKUiHOMY MaTepiaai 3 mapeHXiMu 3aJ03U MPOTUIEXK-
HOI YaCTKM BUBYAJIM aKTUBHICTh aBTOIMYHHOTO IpOLIECY
3a MOKa3HUKaMu Tpostidepalii i amonTo3y. [Tpu mpurory-
BaHHi Ma3KiB TAI1b BukopucToByBanu po3pooneHmii B IH-
CTUTYTi EHIIOKPUHOJIOTIiI Ta 06MiHy peyoBuH iM. B.I1. Ko-
micapenka HAMH Vkpainu i 3amaTeHTOBaHMII METOJ
BiTHOBJIEHHSI aKTUBHOCTI aHTUT€HHUX JIETEPMiHAHT, SIKWii
JIO3BOJISIE TTOENHATU ITUTOMOPGOJIOriuHiI Ta iIMyHOILIUTOXi-
MiUHi JOCIIIKEHHS Ha OJHOMY LIMTOJIOTIYHOMY IIpeIapari
i HaJa€ MOXJIMBICTh 00’€KTUBHOI XapaKTePUCTUKI OKpe-
MUX KJIITUHHUX eJleMeHTiB [4]. Pe3yabratu iMmyHOTricTOXi-
MiYHMX peaklliii OLIiHIOBAJIM METOJIOM HaIliBKiJIbKiCHOTO
aHanizy, skuii pospooseHuit O.K. XmenpHuibkum [10].
IMyHOpeakTuBHI KIITMHM BHMpaxoBYBajiu 3a (OpMYJIOIO:
IIPK (Fas, FasL, Bcl-2, p53) = N1/N2 x 100 %, ne N1 —
YUCIO KJITWMH, iMmyHomo3utuBHMX no Fas, FasL, Bcl-2,
p53 peuenTopiB, N2 — 3arajbHe YMCIO SiAep KJIITUH Ha
omHOMY KBaapaTHoMy MimiMerpi. Ouinky IITA 3miiicHio-
Banu 3a dopmynoro: ITIA = NKi-67/N 3ar. x 100 %, ne
NKi-67 — 3arajbHa KiIbKiCTh s1I€p, iMYHOIIO3UTUBHUX
1o 6inka Ki-67, N 3ar. — 3arajibHa KiJIbKIiCTb sIAep KJIITUH
Ha OIHOMY KBajpaTHoMy Mimimerpi. [lis1 mopdomeTpury-
HUX JOCJIiIKeHb BUKOPUCTOBYBaIM MiKpockor Bresser Bio
Science Bino (HimeuunHa) 3 undposoro kamepoio «HikoH
DS-®inb» Ta nepcoHaNIbHUM KOMIT' I0TEp 3 BCTAHOBJICHUM
nporpaMHuM 3ab6e3rnedeHHsiM NIS-Elements F 3.2.

IIpu miaHyBaHHI MOXJIMBOCTI BUKOHAHHSI T€MIiTUPEOi-
ekTomii y xBopux Ha B3AIT 3 kommpeciitHUM CMHAPOMOM
Opasiu 10 yBaru pe3y/abTaTu yJbTpacoHorpadii (eXxocTpyk-
Typa, 00’eM 3aJI03U1 i YacTKu 0e3 By3/1a), IIOKa3HUKU Top-
MoHasibHOT PyHK1iT L3 i AT-TTT1O, mapKepiB arornrosy Ta
npoJiigepallii, 1aHi IUTOJOTIYHUX TOCTiIXKEeHb.

YciM XBOprM BMKOHAaHa oTiepallis TeMiTHUPeOoineKToMist
3a 3arajJibHONpUIiHATOI0 MeToaukoro. Ilig yac omepartii
TPOBOIWIIM TiCTOJIOTIUHE eKCTPeC-A0CTiIKEHHSI BY3JTOBUX
yTBOpeHb. PO30iXKHOCTE! pe3ysibTaTiB riCTOJIOTIYHOTO eKC-
Tpec-I0CiIKEHHsI Ta OOCTIIKEHHs IMyHKIIITHOTO MaTte-
piany He Oyiio0.

BinmaneHi pe3yabraTy XipypriuHoro JiikyBaHHsS (remi-
TUPEOIIEKTOMIi) OL[iHIOBAJIM Yepe3 TPU POKH ITicJisl orepa-
1ii 3a KJIiHIYHUMU JaHUMU, pe3yasratamMmu Y3/l (po3mipu,

26 Mib>KHOPOAHUIN EHAOKPUHOAOTIHHUIN XKYPHAA, ISSN 2224-0721 (print), ISSN 2307-1427 (online)
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eXOCTPYKTypa i 00’eM 3aJIMIIIEHO] YaCTKU 3aJI031), IToKa3-
Hukamu piBHiB ropmoHiB (TTT, 8T,, BT,), AT-TTIO, ak-
TUBHOCTI MpoleciB mpoJtidepallii Ta armonTo3y. Bupuaiu,
MpU IKUX JOCTIDKYyBAaHUX MOKa3HUKAaX HA MOMEHT BKJIIO-
YeHHs TMAIliEHTIB Yy MporpaMy AOCTIIKEHHS TCs Xipyp-
TiYHOro JIiKyBaHHS Bim3Havanocsi mporpecyBanHs AlT y
3aJIMIIEeHI YacTIi 3aJI03U 3 PO3BUTKOM TilIOTHPEO3Y, 110
CIPUYMHWIO HE3a0BUIbHUI pe3yJIbTaT JIIKyBaHHSI.

Kowiciero 3 6ioetnku TepHOIIECHKOTO HAIliOHATIBLHO-
ro meauyHoro yHiBepcutety iMeHi [.f. TopGaueBcbkoro
MinicTepcTBa 0XOpOHU 3M0POB’sl YKpaiHU 3aCBiTYeHO Bil-
MOBIIHICTh TPOBEACHUX MOCTIIKEHb MOPATbHO-ETUYHUM
HopMmaM (mpoTokost Ne 58 Binm 29 kBiTHs 2020 poky).

CratuctuyHy o0poOKy OTPMMAHUX PE3yJIbTaTiB 10CTi-
JKEHHST TPOBOJIAJIN 32 IOTIOMOTOI0 €JIEKTPOHHUX TabJIUIIb
Microsoft® Office Excel Ta mporpaMoro i CTaTUCTUYHOTO
obuncieHHs BioStat. Kputuunuii piBeHb 3HAUyII0CTiI ()
Ipy IepeBiplli CTATUCTUYHUX TillOTe3 y HAaHOMY IOCIi-
JKeHHi mpuitManu pisBaum 0,05.

PesyAbTaTH

3a BiggaJieHUMHU pe3yabTaTaMU XipypriYHOro JiKyBaH-
H$I OTHOOIYHOTO BY3JI0BOTO 3004 3 KOMITPECIiTHUM CHUHIPO-
MoM Ha i AI'T Buaiivuay nBi rpynu o0CTeXXeHUX XBOPHUX.

IlamienTn mepinoi rpynu (3am0BiUTBHUIA pe3yabTaT) —
e 75 XBOpux, Yy IKMX 4epe3 3 poKHU TSl reMiTUpeoineK-
TOMii BU3HAYaBCs €yTUPeO3, a, 3a JaHumu Y3/, y mapeH-
XiMi 3aJIMIIIEHOI YaCTKU 3aJ1031 HasIBHI /10 orepailii 03HaKu

AIT He nporpecyBaiu abo X mporpecyBaiu 0€3 po3BUTKY
riIoTHpeo3y i 3MiHM BapiaHTa e€XOCTPYKTYypH ITapeHXiMu
3aJ103U.

Hpyry rpyny (He3amOBUIBHMI pe3ysbraT) CTaHOBWIN
26 XBOpHX, Y IKHMX Yepe3 3 POKU TiCIIs TeMiTUPEOineKTOMIT
BU3HAuaBCs TIMOTUPEO3, a TakKoX, 3a naHumu Y3/, BcTa-
HOBJICHO TIOTipIIEHHSI €XOCTPYKTYpPU 3aJIMILIEHOI YacTKU
I3 y Mexxax OIHOro eXOCTPYKTYpPHOTO BapiaHTa abo X 3
PO3BUTKOM OiJIbIII TSLKKOTO BapiaHTa. Y TPhOX BUIMAIKaX
MpOrpecyBaHHsI aBTOIMyHHOTO TIPOLIECY CYIPOBOIXYBa-
JIOCh 3MiHOIO €XOCTPYKTYPHOIO BapiaHTa 3 IICEBIOBEJIU-
KOBY3JIOBOTO Ha BUpaXKEHO TiroexoreHHu# (taou. 1). st
KOMIIEHCallil TiMoTUPeo3y XBOPi OTpUMYBaAIU 3aMiCHY Te-
parmito mpernapataMy TUPOKCHHY B mo3ax Big 50 mo 150 Mxr
Ha 100Y.

Jani, HaBemeHi B Taba. 1, cBig4yaTh Ipo Te, ILIO IIPU
rinoeXoreHHOMY i reTepOreHHOMY BapiaHTi €XOCTPYKTYp-
Hoi kaptuHu B 1113 He Oyj0 He3amOBiIBHUX PE3yJIbTaTiB
JIIKyBaHHS. Y pasi MCeBIOMIKpOBY3JI0OBOTO BapiaHTa y 6
(22,2 %) Bunagkax i3 27 BCTaHOBJECHWIA He3aJOBiTbHUIA
pe3yJbTaT JiKyBaHHS, SKUI MTPOSIBJISIBCS TPOTPECYBAHHSIM
AIT i po3Butkom rinotupeo3dy. [loaioHa KJTiHiYHa cUTyallist
cnoctepiranacsi y 17 (73,9 %) i3 23 XxBopuX 3 MCeBIOBEN-
KOBY3JIOBUM BapiaHToM Y3-3MiH y L1[3.

IIpoBeneHi qoCiIKEHHST JO3BOJIUIN BCTAHOBUTH, 11O B
IPYIIi XBOPUX i3 3aMOBIBHUM Pe3yIETaTOM 00’ €M 3aJIUIIIEHOT
YaCTKM 3aJI03U BIpOTiTHO HE BiApPi3HSBCS Bill MOYATKOBUX
MOKA3HUKIB, a ii (pyHKIIisI BUZHAYAIACh Y MeXKaX eyTUPEO3Yy.

Ta6nuys 1. BigganeHri pe3ynbTatu JliKyBaHHS 3a/1eXXHO Bif BapiaHTiB eXOCTPYKTypu
B 3a/ULLIEHIV YacTui WmuTonofi6Hoi 3ano3un go onepadii

BapiaHTu exorpaciuHoi kapTuhm Bo XipypriuHoro Pesynbrati nikyBaHHs
JiKyBaHHs 3apoBinbHUIA HesapoBinbHuiA
lnoexoreHHwun i reteporeHHni (n = 51) 51 0
MceBpoMikpoBy3noBuii (n = 27) 21 6
MNMceBpoBennkoBy3nosuii (n = 23) 17
BupaxeHo rinoexoreHHui 3
Yeboro, n = 101 75 26

Ta6bnuys 2. lNopiBHsiNIbHA OLiHKa 06’€My 4acTKu, (YHKLIOHaNIbHOro CTaHy LYUTOMNOAI6HOI 3a5103u
1a piBHsA AT-TI10 3anexHo Bif pe3ynbTaTiB NiKyBaHHS

3HayeHHs pocnigXyBaHUX NOKa3HUKIB 3aJiIeXKHO Bif pe3ynbTaTiB NiKyBaHHSA

JocnigxyBaHi NOKa3HUKN 3aposinbHMK (n = 75) HeszapoBinbHum (n = 26)
Lo onepaduii Micns onepauii [o onepauii Micns onepauii
O6’em HeypaxkeHOI BY3/10M 9.77 + 0.27 10,28 £ 0,13 10,82 + 0,21 20,86 + 1,17
yacTku L3, cm® = < 0,52 < 0,01 < 0,012
2,63+0,17 3,27 £ 0,33 3,92 + 0,25
TTr, MMO/n 2,35+0,19 <0,5° <0,011 <0,5°
18,02 + 0,18 15,24 + 0,31 16,52 + 0,25
BT,, NMonb/n 19,38 + 0,37 <05 <0,01" 20,012
6,12+ 0,18 4,51 £ 0,29 4,46 + 0,34
BT,, MMONb/I 5,91 + 0,31 <0,5° <05 <0,5°
74,45 + 0,56 14,44 £ 1,15 215,68 + 1,88
AT-TMNO, MO/mn 73,21 + 0,19 <05 <0,01" 20,012

TMpumitkn: ' — NOpiBHAHHS MiXK rpynamm [o JliKyBaHHS; 2 — y rpynax XBopux nicsis XipypriYyHoro JiKyBaHHS, ro-

PIiBHSAAHHS 3 BaHUMU [0 JIKyBaHHS.
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Ta6bnuys 3. lNopiBHsinbHa OUiHKa NOKa3HUKIB MapKepiB nposnighepadii Ta anonTo3y y 3aiuULLeHIiN 4acTLi 3a/o3u
nayieHTiB i3 3a40BiNIbHUM | He3a0BiNIbHUM pe3yJibTaTaMy JliKyBaHHS

MoKasHMK 3apoBinbHUM pe3ynbTar (n = 75) HesapoBinbHuit pe3ynbrat (n = 26)

[o onepaduii Micns onepaduii Lo onepaduii Micns onepaduii
INA Ki-67, % 8,45+ 0,22 8,85+ 0,23 10,91 + 0,242 11,82 + 0,19'
IIPK FasL, % 41,71 £0,19 42,63 + 0,19 56,17 + 0,76° 64,26 + 0,98
[IPK Bcl-2, % 86,71 + 0,38 88,12 + 0,27 93,33 + 0,85? 97,41 + 0,86
IIPK p53, % 66,63 + 0,25 65,19 + 0,29 54,72 + 0,612 48,14 £ 1,19
IIPK Fas, % 53,11 + 0,57 51,83 £ 0,47 41,16 + 0,542 38,13 + 0,63

Mpumitkn: ' — BiporigHicTe pi3HULI B rpyni MiXx nokasHukamu go t1a nicasa onepadii (< 0,01); 2 — BiporigHicTb pi3-
HULi Noka3HUKIB Ao ornepauyii MiX rpynamMmy i3 3aoBifibHAM | He3a40BiNIbHUM pe3ynbTataMy JlikyBaHHs (< 0,01).

Tabnuys 4. Noka3Huku ¢hyHKLiT 3an03u i AT-TIO go Xipypri4Horo nikyBaHHS1 y XBOPUX 3 Pi3HUMMU BapiaHTamu

exorpacdpivHoi KapTUHN
. . Moka3Huku chyHKLii 3ano3un
BapiaHTn exorpacdi4Hoi KapTUHU AT-TNO (MO/mn)

TTr (MMO/n) | BT, (NMonb/n) | BT, (MMonb/n)

rinoexoreHHW i reteporeHHuin (51) 2,42 +0,12 19,07 + 0,11 6,32 +0,13 108,90 + 5,38

MceBpoMikpoBy3noBun (27) 2,97 + 0,39 17,04 + 0,17" 5,93 + 0,12! 123,90 + 8,38’

MceBnoBenvkoBy3noBui (23) 3,62 + 0,43' 16,14 + 0,16 5,27 + 0,177 149,90 + 12,54"

Mpumitka: ' — 3miHn BiporigHi NOPIBHAHO 3 MOKa3HUKaMu Yy XBOPUX 3 rinoexoreHHUM i reteporeHHUM BapiaHTom

exocTpyKTypu 3ano3u (< 0,01).

Tabnuuys 5. lNoka3Huku nposichepadii Ta anonTo3y A0 XipypridyHoro siKyBaHHS1 Y XBOPUX

3 pPi3HUMU BapiaHTamMun eXOCTPYKTYPHUX 3MiH y 3an03i

. Moka3Huku nponicpepadii Ta anonTo3y
BapiaHTn eXxoCcTpyKTypu 3anosu -
IMNA Ki-67 lIPK FasL 1IPK Bcl-2 lIPK p53 IIPK Fas
FinoexoreHHwi i rereporeHHnn (51) 7,91 +0,22 40,18 + 0,16 | 85,32 +0,14 | 68,71 +0,12 | 53,98 + 0,14
MceBpoMikpoBy3noBun (27) 8,42 +0,34 | 42,93 +0,43" | 86,32 +0,37' | 65,93 + 0,48' | 48,73 + 0,63’
MceBooBenvkoBy3noBuii (23) 9,27 +0,41" | 43,27 +0,48"' | 89,72 + 0,51" | 63,61 + 0,55" | 45,31 + 0,52°
lMpumitka: ' — 3MiHNW BiporigHi NOPIBHAHO 3 MOKa3HUKaMu Yy XBOPUX 3 rinoexoreHHUM i reteporeHHUM BapiaHTom

exorpadpiyHoi kapTuHum (< 0,01).

Ta6nnuys 6. [ocnigXxysaHi NoKasHUKU 47151 BUbOPY
remiTvupeoifgeKkTomii i nporHo3yBaHHs 3a0Bi/IbHOro
pesynbrarty sikyBaHHss BSAIT

FpaHn4Hi 3HaYeHHs
HocnigxysaHi NOKa3HUKIB
NOKa3HUKMU MPOrHo3yBaHHSA
3aA0BiNbHOro pesynbraty
06’em HeypaxeHoi <127
BY3/10M YacTku LL3 (cm?) ’
TTr, MMO/n <2,85
BT,, MMONb/J > 16,7
BT,, MMONb/I >53
AT-TNO, MO/mn <137
INA Ki-67, % <8,6
IIPK FasL, % < 43,1
IIPK Bcl-2, % < 87,2
IIPK p53, % > 64,6
IIPK Fas, % > 47,3
BapiaHT exocTpykTypm linoexoreHHwi i reteporex-
3ano3u HWIA, NCEBOOMIKPOBY3/0BUN

YV BumamKax i3 He3aqOBUTBHUM pe3ysisraToM y 18 i3 26 xBo-
pUX 00’€M YaCTKM 3aJ1034 30iUIbIIMUBCS Ha 15—47 % nopis-
HSTHO 3 TTOYaTKOBUMU JaHUMU. [ToKa3HUKM piBHSI TOPMOHIB
Ha HeoOXimHill mo3i 3aMiCHOI Tepallii mepedyBau y Mexax
pedepentHux 3HadyeHb. PiBenr AT-TIIO B 0060x rpymax
XBOpMX OYB MiABUILIEHUM. JIuIlIe y pa3i He3ad0BUIbHUX pe-
3yJIBTATiB BiH OYB BipOTiIHO BUIIMM, HixX y TPYIIi XBOPHX i3
3aJI0BUIBHUM Pe3yJITaToOM JIiKyBaHHsI (Ta01. 2).

[lopiBHsIbHA OLIiHKA MOKAa3HUKIB MapKepiB MpoJtide-
paliii Ta amonTo3y 0 omepallii MiX rpynamu i3 3aJ10BiJib-
HUM i He3adOBIIbHMUM pe3yJibTaTaMU JIiKyBaHHs MoKa3ajia
TMPUTHIYEHHSI aKTUBHOCTI arlONTOTUYHUX MPOLIECiB Ha T
BUPaKEeHOI aKTUBALIil TTpolieciB mpotidepaltii. Y naiieHTiB
3 HEe3aJO0BUIBHUM PE3yJIbTaTOM MPOLeC MPOSIBIISIBCS Bipo-
rigHo Buiumu nokasHukamu ITTA Ki-67, ITPK FasL, ITPK
Bcl-2 ta Hwkunmu — IIPK Fas i IIPK p53. i gaHi no3-
BOJISIIOTH BBaXXaTH, IO Y IAIIEHTIB 1€l TPYIX BIPOIOBXK
TEPMiHY CIOCTEpPEXEHHS MICsl XipypriyHOro JIiKyBaHHS
mporpecyBaayd IpoidepaTuBHI HPOLECHU B TUPEOIMHIiM
MapeHximi, sIKi CIIpUYMHUIN TOTIPIICHHSI €XOCTPYKTYpU
3aJ1034 i pO3BUTOK TiMOTUpeo3y (Tad. 3).

Hactynuum etanom gociiakeHHs 0yJ10 BCTAHOBJICHHS
B3a€MO3B’SI3Ky MiX BilgaJleHUMM pe3yibraTaMM JIiKyBaH-

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

Tom 18, N2 6, 2022



[ &)

OpuriHaAbHI AoocAiaXeHHs / Original Researches

HsI, BapiaHTaMU €XOCTPYKTYpPM MapeHXiMU 3aJI03U1, IToKa3-
HuKaMu ropMoHasibHOI (yHK1iii, AT-TI10, nponideparii
Ta arornro3y (taou. 4, 5).

O6roBopeHHs

OtTpuMaHi pe3yabraTd IIPOBEASHOIO ITOPiBHSJILHOTO
aHaJi3y JOCIiIKyBaHUX MOKA3HUKIB IIPU 3aJ0BUTBHUX i
He3al0BiIbHUX pe3yJbTaTax JiKyBaHHs BKa3ylOTh Ha Te,
1110 3 MOTIPIIEHHSIM eXOCTPYKTYPHU 3aJ103U1 ii FOPMOHOIPO-
nykytouda hyHKIIS 3HUXYETbCS, MiABUILYETbCS piBeHb AT-
TIIO, 3pocrae aKTUBHICTH IpOJipepaTUBHUX IIPOLIECIB i
MPUTHIYYETHCS aTlONTO3.

Pesynpratu mpoBeneHMX AOCTIIKEHb HalOTh ITiACTa-
BU TIPOTIOHYBATU OPIEHTOBHI MOKa3HUKW 00’emy I3, ii
¢yukuii, AT-TITIO, akTuBHOCTI IpoueciB mpoJidepartil
i amomTo3y, BapiaHTIB €XOCTPYKTYpH 3aJI03U IUISI BUOODPY
ornepalii TeMiTUPeoifeKTOMii i MTPOrHO3YBaHHS 3a00BiJIb-
HUX HACJiIKiB TIiKyBaHHS (TabI. 6).

Posrnsnaoun 1ceBIOMIKPOBY3JIOBUT  BapiaHT eXxo-
CTPYKTYPHU, CJill Bi3HAYUTH, 1110 IPU LIbOMY BapiaHTi OyJ10
6 (22,2 %) XBOpUX 3 HE3aTOBITLHUM PE3YJIBTATOM JIiKyBaH-
HSI y BUMAJKaxX, KOJK 00’€M 4acTKU 0e3 By3Jia MepeBUIILy-
BaB 13,5 cm?, AT-TI1O — monax 150 MO/mn, TTT BusHa-
yaBcs Ha piBHi moHan 3 MM O/, aktusHicTh ITTA Ki-67 ta
1IPK Bcl-2 6yna 6inbinoro i cranoBuia BigmosigHo 10,5 ta
89,1 %, a IIPK p53 — meniue Hix 60,2 %.

Otxe, mpu BUOOpPi omepallii reMiTUpeoineKToMii mpu
1IbOMY BapiaHTi €XOCTPYKTYpPHUX 3MiH Yy 4YacTIi 3aJl031
MOTPiOHO 0COOIMBY yBary 3BepTaTu Ha MOKAa3HUKU 00’e-
My vacTtku, piBHiB TTI ta AT-TII1O, akTuBHOCTI Ipo1IeciB
npodidepaiiii Ta armonTo3y. [1py BcTaHOBJIEHHI HEBiIO-
BiIHOCTi 3HAYEHHSIM PEKOMEHIOBAaHUX ITOKA3HUKIB CJIif
BUKOHYBATHU TUPEOINEKTOMIIO.

IIpoBeneHi nocimKeHHsT BKa3ylOTh Ha Te, 1110 3aCTOCO-
BaHi HaMU ITOKa3HUKM IIJIsI BUOOpPY 00’eMy oIepailii 103-
BOJISIIOTh PO3MEXYBaTH IMOKa3aHHS 10 TUPEOINEKTOMil YK
TeMITMPEOINeKTOMil y XipypriuHoMy JIiKyBaHHI XBOpPHUX Ha
B3AIT 3 koMIipeciiiHUM CUHIPOMOM.

Pa3zoM 3 1M BBaXkaeMO 3a JOLJIbHE HAroJOCUTU Ha
TOMY, III0 BUCHOBKH 1Ii€i poOOTU 0a3yIOThCS Ha pe3ysbra-
Tax KOPOTKOTPUBAIMX CIIOCTEPEXEHb i HE MOXYTb OyTH
PEKOMEHIOBaHI VISl IIMPOKOTO BIIPOBAIKEHHS B KIIiHIUHY
MPAKTHUKY.

BncHoBKMU

OnHUM i3 MOXKJIMBUX BapiaHTIB XipyprivHOTO JiKyBaH-
Hs1 xBopux Ha B3AIT 3 KommnpeciitHUM CUHIPOMOM MOXKe
OyTU TeMiTUPEeOiAeKTOMisI 32 YMOB 30€pe>KeHO01 TOpPMOHaJIb-
HoI (yHKIIiT 3aJ1031 3 TMIOMipHO BUPaXXeHWMU TpOLeCaMU
npoJidepalliii Ta aronTo3y i CTPYKTYPHUX 3MiH MapeHXiMU
Ha PiBHI TilTOEXOT€HHOIO i TeTEPOreHHOTO Ta IICEBIOMi-
KPOBY3JIOBOTO €XOCTPYKTYPHUX BapiaHTiB.

BBaxkaemo mnpoTuokazaHUM 3aCTOCOBYBaHHS TeMi-
TUPEOIACKTOMIi Yy BUIIagKaX IICEeBIOBEINKOBY3JIOBOTO i
OLBILIMX 3a TSKKICTIO BapiaHTIB €XOCTPYKTYPHY MapeHXiMU
IIUTOITOMIOHOI 3a/I031 HE3aleXXHO BiJ MOKAa3HUKIB IOp-
MoHompoaykytouoi ¢yHkiii, AT-TITO, npomidepariii Ta
artorTosy.

Etuune cxBaneHHs. Yci mpoieaypu IpoBeAeHOTO TOCITi-
IDKEHHS i3 3aJlydeHHSIM MNAalli€HTIB BiAINOBiIalX €TUYHUM

cTaHAapTaM KepiBHMUTB 3 KJIiHIYHOI MPaKTUKKU Ta BUMO-
ram [enbciHebkoi nexnapaitii (1964) 3 monpaBkamu. [larti-
€HTU 200 IOPUINYHI OMIKYHHU MALEHTIB Mianucani GopMu
iH(bopMOBaHOI 3roau Ha JIiKyBaHHS Ta MPOBEACHHS BCiX
HEOOXiTHUX MiarHOCTUYHUX TTPOLIEAYD.

Kouduaikr inTepeciB. ABTOpU 3asiBJISIIOTH PO BiACYT-
HicTb KOHMJIKTY iHTepeciB Ta BiaacHOi (hiHaHCOBOI 3alli-
KaBJICHOCTI IPH MiArOTOBIIi 1aHOI CTaTTi.

Buecok aBtopiB y pobory Ham crarrewo. [llidnos-
cokuil B.O. — nu3aiiH, MeTomosiorisi, 00pobKa maTepialy,
HaIMCaHHS Ta penaryBaHHs Tekcty; lllioroecokuit O.B. —
oocrexxeHHst xBopux; lllepemem M.1., Jlazapyk O.B. — 06-
poOKa MaTepiaity, HalmMcaHHsI Ta pelaryBaHHs TEKCTY.
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Surgical treatment of unilateral nodal goiter with compression syndrome
in patients with autoimmune thyroiditis

Abstract. Background. The problem of choosing the extent of sur-
geries on the thyroid gland for unilateral nodular goiter with com-
pression syndrome is of concern for surgeons. In such cases, surgi-
cal treatment is absolutely indicated, and the possible variants of
the extent of the operation are thyroidectomy and hemithyroidec-
tomy. Thyroidectomy allows eliminating the focus of autoimmune
aggression in the body, but in such cases, a patient should use thy-
roxine drugs for life. The purpose was to determine the indications
for the choice of the extent of surgery in patients with unilateral
nodular goiter and compression syndrome against the background
of autoimmune thyroiditis (AIT) and to predict long-term results
of surgical treatment. Materials and methods. The long-term out-
comes of hemithyroidectomy were analyzed in 101 women aged
23 to 72 years with unilateral nodular goiter on the background of
AIT and compression syndrome. We have analyzed the volume of
the gland, echostructure variant, blood levels of thyroid-stimula-
ting hormone (TSH), free thyroxine and triiodothyronine, thyroid
peroxidase (TPO) antibodies, apoptosis and proliferation indica-
tors before surgery in which treatment results were satisfactory and
unsatisfactory. Results. Satisfactory result was revealed is 75 patients
(group 1). According to the survey, they had no violations of the
thyroid functional state 3 years after hemithyroidectomy, and, ac-
cording to the ultrasound, in the parenchyma of the remaining lobe
of the gland, the signs of AIT present before the surgery did not
progress or progressed without hypothyroidism and changed ultra-

sound picture. The second group (unsatisfactory result) consisted
of 26 patients who 3 years after hemithyroidectomy had an increase
in the volume of the remaining thyroid gland and the progression of
autoimmune process with the development of hypothyroidism on
ultrasound. A satisfactory result of hemithyroidectomy in patients
with unilateral nodular goiter on the background of AIT with com-
pression syndrome can be expected in cases where at the time of
surgery, the volume of the lobe is not more than 12.7 cm?, the echo-
structure is hypoechoic, heterogeneous and pseudomicronodular,
TSH is not more than 2.85 mlIU/I, levels of free thyroxine and
triiodothyronine are not lower than 16.7 and 5.3 pmol/l, respec-
tively, TPO antibodies are not higher than 137 1U/ml. Conclusions.
One of the possible options for surgical treatment of patients with
unilateral nodular goiter on the background of AIT with compres-
sion syndrome may be hemithyroidectomy in conditions of pre-
served hormonal function of the gland with moderate processes of
proliferation and apoptosis, structural changes in the parenchyma
at the level of hypoechoic and heterogeneous, pseudomicronodu-
lar echostructural variants. We consider it contraindicated to use
hemithyroidectomy in cases of pseudomacronodular and more
severe variants of the echostructure of the thyroid parenchyma,
regardless of the indicators of hormone-producing function, TPO
antibodies, proliferation and apoptosis.

Keywords: nodular goiter; autoimmune thyroiditis; surgical treat-
ment
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Aep>kaBHQ yCTAHOBA «HALIIOHAALHW HQYKOBUK LIEHTD PQAIQUIMHOT MEAMLIMHM, FEMQTOAQTIT TQ OHKOAOTIT
HavuioHaAbHOT akaaemii MeAndHUX HAyK YkpaiHu», M. Kuis, YkpaiHa

Y AOCTATHBO BUKOPUCTOBYBATU MOHOTEpPANIIO
npenaparamMm NOAY AAS AiKYBOHHS
30XBOPIOBAHbD LLUTOMOAIGHOT 30A03U?

Pestome. 3axsoproBaHHsi wmTonogi6Hoi 3anoau (LL3) e gyxe noLumpeHumMu cepes MeLLKaHLiB ycix KpaiH, a ix
KifIbKICTb MOCTIVIHO 3pocTac. Y LUbOMY BUHHA HE TiflbKM FreHETUYHA CXWJIbHICTb, MEPLL 3a BCE BI/IMBAOTb YNHHUKU
30BHILLHbOro cepefosuLLya, ocobmBo NoaHWY aegiunt. Yn MoxemMo 3acTocoByBaTv nipenaparu viogy rnpv niky-
BaHHi By3510Boro 306a? Bignosigb fae AMeprkaHcbKa TupeoigHa acoyiayisi, wo y 2016 poyi ony6nikysana Hacta-
HOBY, y 5IKiVi y pekomeHrpaauii Ne 26 BusHaqmna: «llayieHTy 3 JOOPOSIKICHUMM, TBEPAUMU | NepeBaxHo TBepanmMun
By3/1aMu MOBUHHI CIIOXMBAaTU afeKBaTHy KiJlbKiCTb viody. Y pasi, akLyo nepenbadyaerbcs abo JOBEAEeHO Heanek-
BaTHE HaAXOLXKEeHHS LibOro MiKpOeIeEMEHTY, PEKOMEHAYETLCSA 3acTOCyBaTH J06aBKU, ki MICTATL 150 MKr viogy».
36inbLueHHs o3 viogy 3 NiKyBasibHOH MeTo [0 350 MKI/[eHb rpy By3/10BOMY 306i cripsMoBaHe Ha 60poTbby 3
PE3UCTEHTHICTIO O viody Yepe3 CTUMYSIIOBAHHS CUHTE3Y HaTpiv-riog-cumnopTepa, rigsullye ecbeKTUBHICTb Te-
pariii B JOBrocTpokoBoMYy nepiodi, a gogasaHHs ceneHy 75—100 MKr/oeHb 3abesrnedye 6€3Mne4HICTb | [ieBiCTb.
3 MeToo NpucKOpeHHs1 npoueciB anonto3dy B KAITMHAX afgeHoMu Ham roTpibHI JoAAaTKOBI JliKyBasibHi 3acobu.
[o Takux 3aco6is MOX/MBO BigHECTV npenapaTt cTaHAapTU30BAHOro eKCTPAaKTY KOpeHs nepctady 6inoro. Moro
3actocyBaHHs B 403i 600 Mr/aeHb npoTsiroM TpuBasoro Yacy (noHag 6—12 micsiyiB) € 6e3ne4Hum i eheKTUBHUM

Y NliKyBaHHI TUpPEoigHOI naTonorii.

Kno4oBi cnoB.a: viog; wmronogi6Ha 3anosa; viogHwi geqiumt

Bctyn

3axBoproBaHHs mKTONOAIOHOT 3an03u (LL3) e myxe
MNOIIMPEHUMU Cepel MELIKAHIIIB yCiX KpaiH, a IXHS Kilb-
KiCTh TIOCTiiHO TIPOIOBXYE 3pOCTaTU. Y 1IbOMY BUHHA HE
TiIbKY Te€HETUYHA CXMJIbHICTbh, ajie i YMHHUKMU 30BHIllI-
HBOTO CepeloBUIa, 0OCOOJUBO MOAHUI nedilluT. 3araib-
Ha Ximi3auis, 3a0pyAHEHHS HaBKOJMWILIHBOTO TMPOCTOPY,
Hacrmigku aBapii Ha YAEC, mamiHHS TIOTIOHY 3HAa4YHO
BIUIMBAIOTh Ha cTaH i 3axBopioBaHHs LI[3 y HaceneHHs.
CporofHi Bimomo, 110 HaBiTb KOpPOHaBipycHa iH(deKIlis
COVID-19 cnipusiyia 36i1blIeHHIO 3aXBOPIOBAHOCTI Ha aB-
TOiMYHHI 3axBoptoBaHHs 1113, B iHIiICBKMX TOCIiIKEH-
HSX BiAMiYalOTh CTATUCTUYHO BipOTigHE iX 3pOCTaHHS Ha
25-30 %.

3a ocranHi 100 pokiB OiIBIIICTh KpaiH CBITY mMOOOPO-
i omHui nediunT 3aBAsSKMA HalliOHAJIbBHUM MporpamMam
0opothbu 3 HUM. Ha Xainb, YkpaiHa He cTaja 6opoTucs i3

LIi€10 TIpo0IeMOI0, 1110 OOYMOBJIIOE 3HAUYHY MOIIUPEHICTh
ionoaediuMTHUX CTaHiB B YCiX BEpCTBaxX HAIIIOTO HACEJICH-
Hs. Hecraya iiomy He TibKU NMPU3BOIMTL IO TUPEOITHOI
TATOJIOTI (BY3JIOBUI i muy3HMIA 300, TIITOTUPEO3 i Tiltep-
TUPEO3), ajie i BIUIMBAE i HA pO3YMOBI 31i0HOCTI, TOOTO
Ha piBeHb iHTEJIeKTY, HaBiTh B yMOBaXx JIETKOTO AediluTy,
KiJIbKiCTh BUNIAAKIB O€3MUTiAas1 i BAKMAHIB, 3pOCTaHHS Bap-
TOCTI JIiKyBaHHsI HACJIiIKiB HecTaui Moy, B3araji 3HIKY€E
SIKICTb 1 TPUBATICTh KUTTSI.

HemonaBHi JocHiIKeHHS XiHOK, SIKi He MOIJIM 3aBa-
TITHITH, MMOKa3aJM, 1110 3a HAsIBHOCTI iioMaTUYHOTO 0e3-
mrigas [1], sske BU3HA4Ya€eThCs SIK BiICYTHICThb 3ayaTTsl B
Mapu MiCJsl OAHOTO POKY PETYJISIPHOTO HE3aXUILEHOTO CEK-
Cy 3a BiICYyTHOCTI imeHTH(hIKOBaHOT TPUUUHU Oe3TLTiIAS Y
OyIb-SIKOTO 3 MapTHEPiB, XKiHKU 3 KOHILIEHTpALiSIMUA oIy
B [iaIia3oHi Bif ITOMipHOIO IO TSLKKOTO meilluTy MaroTh
3HAYHO OibIIMI yac 10 BariTHOCTI (12 Mics11iB abo 1oBIIIE)
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Ta 3HMXKEHHsI 3arajibHOi penpoOayKTHUBHOI 34aTHOCTI [2].
JlomaBaHHS 04y TaKUM ITalliEHTaM CIIPUSLIO BariTHOCTI B
60 % XiHOK YyIIPOIOBX HAOIIKINX 6—12 MicsIIiB.

AnekBaTHe 3a0e3IeUYeHHS 10I0M IIPOTSATOM POKIB € 3a-
MOpyKoIo HagMmipHoro HakonmmdyeHHs 113 pagioakTBHOTO
oy mif yac TeXHOTeHHUX padialliiHMX aBapiii abo mpu 3a-
CTOCYBaHHI aTOMHOI 30pOi, TIpY SIKUX BUKUIW 3aBXIU, O0e3
BUHSITKIB, MiCTATh BEJIMKY KiJIbKiCTb i30TOMIB itomy. 3acTo-
CYBaHHS aBapiltHMX 0J10Kyounx 003 itomy (125—130 mr, 1o
B 1000 pa3iB Ginbiiie 3a TpoiTaKTUYHI T031) MOXKE MaTH
3HAYHI PU3UKM IJIs TIEBHUX KaTeropiii ocio, ocodimnBo 3a
HasIBHOCTI matoJjiorii Hupok abo I3, cepius (aputMmiii), y
aJIeprikiB, a TaKOX He Ma€ IMPOBOIUTHUCS B OCi0 BiKOM Bif
40 pokiB. Tomy enMHUM OE€3MEYHUM MLIISIXOM 3HUKEHHS
PU3MKIB HaAMiIpHOTO HaKOMWYEHHsI MOMy ITiJ 4Yac pajia-
LIMHUX iHIIUAEHTIB € JOBrOCTPOKOBE 1110JICHHE BXUBAaHHS
diziooriyHMX 103 oy, 1110 JIKBiAy€E €(EeKT «TOJOTHOI»
1113, 3maTHOI HaKOMMWYyBaTM HaAMIpHi JO3M i30TOIIIB.
Hopwmartizatiist 11101eHHOTO MOTJIMHAHHS Oy TPU3BOIUTH
110 30epeKeHHsI 310pOB’sl TUPEOiTHOI, HEPBOBOI, CTaTEBOT
Ta iHIINX CUCTEM.

BbopoTbba 3 HecTauelo ioay He € 10poroto abo cKiaja-
HOIO, aJIe BOHAa MOBUHHA IPOBOIAUTHUCH MOCTIMHO i IIIOIHS,
TOMY IO MOJ HE MOXe HaJO0BrO HAKOMMUYYBaTHUCh, IIBUJI-
KO BUBOJUTBLCS, BiH €KCKPETYEThCSI Maiixke BeCh 3a 3 JIHi.
Cawme 3a miei mpmunan BOO3 ta iHII HayKoBi opraHiza-
11ii, Taki sIK AMepuKaHcbKa TUpeoinHa acoitiailisi (ATA),
HEe PEeKOMEHIyIOTh BUKOPUCTOBYBATM BU3HAUYEHHSI HOAY
B Cedi SIK iHOMBiIyaqTbHUN Mapkep HOmXHOTO aedilluTy,
SIKMI € CyTO HAayKOBMM MOKA3HMKOM JUISI €IiZeMioJIoriu-
HUX (TPYMOBUX) IOCTIIKEHb, KON JTOCIIIHUKNA CTaBJISATh
3a METy BU3HAYUTH BMICT MOy B COTHSIX-TUCSUYAX 3pa3KiB
omgHovacHo. J1s1 iHaAMBiAya bHOI NiarHOCTUKU MOTHOL He-
cTavyi peKOMEHIYI0Th BUKOPHUCTOBYBaTH BU3HAYEHHST TH-
peoryiodyliHy B KpOBi, HOpMa — Huk4e 3a 10 Hr/miI, 110 €
MeTo10 /ISl €(eKTUBHOTO TTOMTOBHEHHS. Matouu mijBuile-
HUIi piBeHb TUPEOTT00YJIiHY, PO 110 CBIAYUTH HASIBHICTh
nerkoro (10—19 nur/mi), momipHoro (20—39 Hr/mut) a6o
TsKKOTO (1moHaj 40 Hr/mi) fioaHoro aediuuTy, HeOOXinHO
TpUBaJuii yac (poKamMu) IpUiiMaTy MOJOBMICHI ITiryJIKy B
pekomeHnoBaHux BOO3 no3ax (150 MKr/mneHb 10pocinuM,
Taba. 1) 3 METOI MOCTYOBOIO 3HMXXEHHSI KOHLIEHTpALLil
TUPEOTTIO0YIiHY 10 HOPMAJIbHUX 3HAYEHb, a ITOTIiM ITiATPU-
MyBaTH il HOpMaJbHUI PiBeHb i MEPIOAMYHO TPOBOAUTHA
KOHTpOJIb (pa3 Ha 6—12 mics1iB).

B Ykpaini 1o perioHiB 3 TSZKKUM aediluToM Homy i
MaKCUMaJIbHUMU PU3UKAMU DPO3BUTKY HomonediuuT-
HUX 3aXBOPIOBaHb TPAAUIiiHO BiIHOCITH BOJMHCBHKY,
3akapraTtcbky, IBaHO-®paHKiBCbKY, JIbBiBCbKY, PiB-
HeHCcbKy, TepHominbchbKy I YepHiBelbKy oOiacti. Ha
IHIIUX TepuTopisx YkpaiHu, BkIOUHO 3 KuiBchbKoio,
XapkiBcbkoto, IlonataBcbkow, Onpecbkow, JHIiMpoB-
ChKOIO 00JIACTIO, TOBCIOMHO iCHYE JISTKUI a00 ITOMipHMIA
(cepenHiii) togHUIi AedilUT, ajie 11e He BUKJIIOYA€E HasiB-
HOCTi iHAMBiAyaJbHUX BUIIAAKIB TSIKKOTO aediunuty. 3a
ouinkamMu BOO3, KoxXHUIT yKpaiHellb BXXUBAE OJIM3bKO
90 MKT ifofy IIOJ€HHO MPOTITOM POKY 3aMicTh 150 MKT,
SIKi € pekoMmeHgoBaHUMU. CIrig BpaxoByBaTH, 110 HABiTh
JIETKU i HOnMHWIA 1ediluT MPU3BOAUTD A0 HU3KU TIXKKUX
HACIIIKiB, Y TOMY YMCJIi 1O BYy3JIOBOTO 3004, a TAKUX pe-
rioHiB 3HAYHO OiJIbIIIE, HiXX TEPUTOPIN 3 TIXKKUM nedi-
LIUTOM.

[MpodinakTuka tonHOTO AeDIUTY OAHAKOBA 15T BCiX
KpaiH i Moxe OyTu MacoBolo (fioau3allisi TpOaYKTiB xap-
YyBaHHS MOJOBAHOIO CiJIIO, BKIOYHO 3 MOJOKOM i M’si-
COM Yepe3 KOPMU ISt Xyo0u), TPYIOBOIO (Y rpyIax pu3u-
Ky IiTH, TMiIJTiTKK, BariTHi i >XKiHKU, SIKi TOAYIOTh TPYIIIO,
BOHHU BCi TMOBUHHI BXWBaTH J030BaHi TperapaTtu iomy)
abo iHAMBiNyaNbHOWO (3a OaXKaHHSIM MAalliEHTa, BKIIOYHO
3 XapuOBUMMU JIOMIllIKAMU, Y TOMY YKCJIi POCTMHHOTO 10~
XokeHHs ). OHaK y perioHax, e € HonHuii nediluT, 10
SIKMX HaJIEXXUTh caMe YKpaiHa, Mpo@ilaKTUYHEe BXKMBaH-
HS 1oy Mae OyTH 3arpoBajXxeHo 3a Kputepismu BOO3
cepen 90 % mOMOrocrnomapcTs, 10 MOBUHHE MPU3BECTU
B IOJAJBIIOMY IO IIOHOJAaHHS Moro medimuty. To6To
KOXHMIA pO3CYJIMBUU yKpaiHellb, SKUK xode 30epertu
300POB’s, IIOAHS Ma€ BXUBATHU MOAOBMICHI XapuyoBi IIpo-
nyktu. Jlume 33 % ykpaiHIliB IIOAeHHO BUKOPUCTOBYIOTh
ifomoBaHy cijib i 61au3bKo 10—15 % — iomoBMIcCHI mirys-
KW, Y TOMY YUCJ POCIMHHOTO MOXOMXEHHS, MPOTITOM
BCHOTO POKY.

V tpaBHi 2021 poky lodine Global Network omy6:1iko-
BaHi HOBI 3BeJieHi JaHi [5] emigeMioNnoriyHuX TOCTiIKEeHb
1100 3a0e3MeYeHHs M0I0M HaceJIeHHs Pi3HUX KpaiH CBi-
Ty 3a Monypieto (tads. 2). Haiiripmoro 3a0e3nedeHicTb
BusiBMIIacs B YkpaiHi, HimeuunHi it EcToHii.

Tepmin «itomonediuntHi posnamn» (MIP) oxoruioe
LIMPOKUIA CIIEKTP MPOOJIEM Bill CYOKJIiHIYHOTO TiMOTUPEO-
3y 10 €HAEMIYHOTO KPEeTUHI3MY, 3HIXKEHHS (PepTUIbHOCTI
1 TIOpYIIEHHST PO3BUTKY TUIOAA, 30KpeMa 3HMXKEHHS KO-

Tabnuys 1. PekomeHaauii wogo HeobXigHMX ¢hizionoriyHnx fo3 vioay Assi NoTpeb 340pPOBOro opraHiamy

KaTeropist HaceneHHs OpraHisauis, Wo pekomeHaye/BikoBa rpyna B)Kv;::rrll:gg;ny,

AmepuKaHCcbKa TUpeoigHa acodiauis 150

Hopocni €Bponericbka TMpeoigHa acodiaLis 150

BOO3* (> 12 pokiB) 150

BariTHi BOO3* 250

XKiHKK, AKi rogytoTb rpyaaro BOO3* 250

) BOO3* 0-59 micsuis 90
Oitn -

BOO3* 6-12 pokis 120

lMpumitka: * — BOOS/FOHICE®/ICCIDD, 2007 [3, 4].
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Ta6nunys 2. CepegHbo[060Ba KinbKiCTb oAy,
LYo OTPUMYE HACEJIEHHS Pi3HUX KpaiH

Kpaia Br:;(;nsaa Menia;irv;l’?nypi'l',

Oitn 50
YkpaiHa Mipnitkn 60

Hopocni 920
ABcTpanis 175
ABcTpis 111
Binopycb 191
Benvka Bpuranis 166
HaHis 145
EcToHis 65
ITanis 118
KaHapa 189
Kutan 200
Monposa 136
Hime4unHa 89
MonbLya 112
Pecny6nika Kopes 449
CLWA 190
Yexis 163
®paHuis 136
AnoHis 265

lpumitka: * — Global scorecard of iodine nutrition in
2021 in the general population based on school-age
children (SAC). Aocrtyn: https://www.ign.org/cm_data/
IGN_Global_Scorecard 2021_7_May_2021.pdf.

ediuienty intenexkry (1Q), excuecu, mos’si3aHi 3 abopra-
MM, MEPTBOHAPOIKEHHIMU 1 YPOIKEHUMU aHOMAaJTisIMU
(Tabn. 3).

Hasitp nerkuit abo momipHuii (cepenHiii) omonedi-
LIUT MOXE TOTiPIIUTU KOTHITUBHY (Mi3HaBaJIbHY) (DYyHK-
1[il0 B Oydb-SIKOMY Billi, 1110 MPOMAOBXYE BIIMBATH Ha

BEJIMKY IOIYJALI0 YKPAiHIIiB i, SIK IOKa3ylOTh OKpeMi
IOCITIIKEeHHsI, OOYMOBJIIOE 3HIKEHHSI OallbHOI OLIIHKU
1Q i mopyuieHHsT MKITBHOTO i CTYIEHTCHKOTO HaBYaH-
HSI, 2 TAKOX 0arato iHIIMX po3ianiB 310pos’s. Monone-
(iuuT 3aMUIIAETHCS OCHOBHOIO TJIOOAJIBHOIO 3arpo30io
310POB’I0 i PO3BUTKY, OCKIJIBKY BiH € HAAMOIIMPEHIIIOI0
MPUYMHOIO TICUXIYHUX PO3JIalliB, SIKUM MOXHA 3amo0irtu
B ycbhoMy cBiTi [6]. Oco6aI1BO Bpa3inBi 10 HHOTO BariTHi
JKIHKY ¥ MaJIeHbKI JiTH.

Bynb-5IKy MaToJIOTiI0 MU MOXEMO TOA0JaTH abo KOH-
TPOJIIOBATH JIMIIIE 32 PAaxXyHOK YCYHEHHs TNPUYUHMU, IO
npusBeia g0 Hei. 3 WomHUM AedilnMTOM yce IpOCTille:
HecTaya MOy JiKBiTyEThCS 3aBASIKM BiTHOBJICHHIO HAIXO-
JOKeHHS oIy 10 opraHi3my. JIJist Iboro BUKOPHUCTOBYEThCS
BX€ He TUIbKY HompoBaHa CiJib, ajle i 1030BaHi MpemnapaTu
ooy B mo3ax, pekomeHmoBaHux BOO3: 150 MKr Ha neHb
(moxumBo BukopuctoByBati 200 mMkr/meHn), a B CILIA,
e 1mobdoponu HogHuil Ae@iluT, 103BOJEHO IIMPOKO BHU-
KOPWCTOBYBATH JOMIIIKU POCIMHHOTO TTOXOKEHHS, 110
MicTaTh 350 MKr OmTuMmizallisi CrIOXUBaHHS oay Hace-
JIGHHSIM € BaXJIMBOIO CKJIAI0BOIO MPODiIaKTUUHOI MeaNY-
HOI JOTIOMOTH ISl 3HUKEHHS TIOIIMPEHOCTI 3aXBOPIOBaHb
[13. Mox He MOXHA HAKOMUYMUTH, HOTO OLIbIIA YaCTHHA
BUBOIMNTLCS 3 opraHizMy 3a 3 mo6u. Lle morpedye moneH-
HOTO TIOMOBHEHHS. 3ampoBa/KeHHSI MOAyBaHHS COJMi B
IIOJCHHOMY Xap4yyBaHHi € Oe3MeYHUM, MOXe TOTIOBHIO-
BaTUCh 3aCTOCYBaHHSIM JI030BaHMX IIperapariB itomy (Tmi-
I'YJIOK) i MOXiTHUMU POCIMHHOTO IOXOIKEHHS, OIHAK, 3a
BU3HauUeHHsIM ATA, MOpPCBHKi BOIOPOCTI HE € HamiiHUMU
IKkepejgaMu omy. HaBogumo 6e3medHi 103M CyMapHOTO
JI0OOBOTO BXKMBAHHS TIPOTITOM POKY 32 peKOMEHIAIisTMU
BOO3, €Bponu, neskux KpaiH (1adi. 4).

Monuuit nediuut 3MiHIOE CITiBBiIHOIIEHHS aKTUBHUX
JIiBOOOEpTaTbHUX (hOPM TUPOKCHUHY 1 TPUIOATUPOHIHY Ha
0i0JIOTIYHO HEaKTUBHI IpaBooOepTasbHi, 1110 € OCHOBOIO
PO3BUTKY $SIK CYOKJIIHIYHOTO TiMOTMpPeo3y, Tak i IMyXJIMH-
HuUX 3axBopioBaHb [113 (By3soBoro 306a, (oJiKyasipHOTO
paky). Hectaua ceneny it BitamiHy-ropmoHy D BUKIMKa€e
nuchyHKII0 IMyHHOI CUCTEMU il CIIpUsiE aKTUBALlii TeHe-
TUYHO JeTePMiHOBAHOI aBTOIMyHHOI MATOJIOTii, HaIpu-
KJ1aJl aBTOIMYHHOTO TUPEOIIUTY a00 TUPEOTOKCUKO3Y, Yac-

Ta6nuus 3. Mogoaepiunthi posnaau

Mepiop XUTTA

MoTeHUiiHi NOpyLUEHHSs

— MwumosBineHi abopTu;

— aHomanii po3BuUTKY;

— KOCOOKICTb;

Mnig — MEepPTBOHAPOKEHHS; — EHOEMIYHUI KPETUHI3M;
— nigBuvLleHa nepuHaTanbHa CMepTHICTb; — mn3odopeHis (peanizoBaHa B JOPOCIOMY Billj;
+75 %)
— lMinoTnpeos (aBHUN abo CyOKNiHIYHMI); — rNyxoTa;
HoBoHapoaXeHi | — HeoHaTanbHUM 306; — Bajwu cepus;

— Bafn PO3BUTKY HEPBOBOI CUCTEMU

— EHpemivHni 306;
— BY3/10BUI 306;
Litv Ta Nignitknm | — rinoTMpeos (CyoKiHIYHWIA);

— HU3bKOPOCHICTb;

— MNOPYLUEHHS PIBUYHOro i CTaTEBOrO PO3BUTKY;

— MiABULLEHHS 3aranbHOi 3aXBOPIOBAHOCTI;

— MOPYLUEHHS1 PO3YMOBOIO PO3BUTKY;

— BHWKEHHS Ni3HaBanbHOi PYHKLT
(KOTHITUBHWIA UCOHAHC)

— 306;

— BY3/10BUiA 306;

— rinoTMpeos (CyOKiHIYHWIA);
— rinepTupeos;

Lopocni

— TOKCMYHa ageHoma LU3;
— BHWKEHHS IHTENEKTY;
— 3HWXEHHS penpoayKTUBHOT PYHKLT
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Ta6bnuys 4. Be3sne4Hi 03U cymMapHOro O60BOro BXXUBAHHS NORY MPOTSromM PpoKy

KpaiHa Jo6oBa cymapHa WoaeHHa fo3a hoay, MKr
€spona o 500
BOO3 o 1000
CLLA o 1000
HaceneHHs
Ona BaritTHux xiHok (CLLA) Ho 500
AnoHia o 1500
ABcTpanis o 2000

Mpumitka: * — BOOI/FOHICE®/ICCIDD, 2007 [3, 4].

TOTa SIKMX 3aBXIW BUIIA B Ae(IilIMTHUX perioHax. 3HA04Yu
1Ii 3aKOHOMipHOCTi, MOXHa BILIMBaTA Ha MPOdiJaKTUKY
1IMX 3aXBOPIOBAHb i HA caMy MaTOJIOTiI0, sIKa BX€ PO3BUHY-
Jlach Y Malli€HTIB, 1J1s1 OJIOKYBaHHS ii IPOrpeCcyBaHHS.

IIuTa"HSa oCh Y YOMY: IO POOUTH TUM IIalliEHTaM, Y
SIKMX BXK€ € KJIiHIYHi 03HaKM i1og0aeiluTHUX NOPYIIeHb
(Tabx. 3)? Hanpuxkian, 3a HassBHOCTI By3J10BOro 300a abo
TUPEOTOKCUKO3Y (TimepTupeosy). Yn MoxemMo 3acToco-
BYBaTH Mpenapatu Homy mpu JiKyBaHHi By3J10BOro 300a?
Bignosins mae ATA, mo y 2016 poii ony0i1iKyBajia cBOIO
HaCTaHOBY, y sIKiii y pekoMeHaalii Ne 26 Bu3Haumia [7]:
«ITauieHTn 3 1OOPOSIKICHUMU, TBEPAUMU a00 MepPeBaXKHO
TBEPAMMMU BY3JIaMU TTIOBUHHI CITOKMBATH aJIeKBATHY KiJib-
KicTb fony. Y pasi, K10 nependadyaeTbcsl abo TOBEAECHO
HeaJleKBaTHE HAIXOMXKEHHS 1IbOTO MiKpPOEJIeMEHTY, PeKO-
MEHJYEThCSI 3aCTOCYBAaTU M00aBKH, siKi MicTsTh 150 MKT
omy». Lls1 pexoMeHmalisl 4iTKO MoKa3ye, 110 BY3JOBUMA
(abo OaraToBy3J10BMIT) 300 MOB’sI3aHUIA 3 HECTAYCIO HO.Y,
HaBith y CIIIA, ne iionoaediuut eeKTUBHO MOOOPEHUH,
a aBTOpUTETHA aMepuKaHCbKa OpraHizallisi, 10 CKjany
SIKOI BXOJISITh 0araTo BilOMUX €KCIEPTiB, paauTh 3aCTOCO-
BYBaTH JJIs1 JIKyBaHHS I KOHTPOJIIO 3aXBOPIOBAHHSI caMe
npemnapatu ony. JificHO, cbOTOIHI HAKOTIMYEHi HayKOBI
CBiIUEHHS NP0 3HAYHY KOPUCTb 3aCTOCYBAHHS MOy IS
npodifakTUKU i Teparii By3yioBoro 300a [8]. IMpuiiom
N00aBOK O/ly B KOHTEKCTi BY3JI0BOro 300a AaBHO € JIO-
CUTB MOMYJISIPHUM ITiIXOA0M y TAKUX €EBPOTENChKUX Kpai-
Hax, 9k Himeuuuna, Itamis, LBeitapis, Ta HU31 iHIINWX,
TOOTO TaM, Jie CIIOCTEPIira€ThCs HalripIa cuTyalis 3 Homa-
HUM fedinuTom.

HasBHi naHi cBimyaTh 1po te, 1o aeiluT oy € (ak-
TopoM pu3uKy paky L3, 3okpema naninsipHoi popmu [9],
0co01BO (omikynsipHoro paky L3 i, MoximmBo, aHarIac-
TUYHOTO paKy. Y HeJaBHbOMY OIJIsIIi 3p00JIEeHO BUCHOBOK,
o [9]: a) icHYIOTb Y3roJKeHi TaHi, 110 CBiI4aTh IIpo 30i1b-
meHHs yactotu paky L3 (mepeBaxkHO (OIiKYISIPHOTO)
i3 medinmuToM iomy; 0) iCHY€E BipOTimHMII MexaHi3M (Xpo-
HiuHa ctumyssidiss TTT, cipuurHeHa aediluToM itony);
B) € Y3rOIKeHi JaHi OO i IMCIs OOCIimKeHb MOMHOI IIpo-
GinakTUKH, 10 TOKa3ylTh 3MEHIIEHHST (QOTiKYISIPHOTO
paxky I3 Ta aHamaacTMYHOIO paky; r) iCHye HempsMuil
3B’SI130K MiX 3MiHAMM CITOXKMBAHHS MOy i CMEPTHICTIO Bif
paky 13 3a necsatunirts 3 2000 mo 2010 pp.; r) AOCTIKEH-
HS TIpUA pO3TUHI IpuxoBaHoro paky I3 meMoHCTpyIOTH
0TI BUCOKI TTOKA3HUKY MiKPOKApIIMHOM MPU MEHILIOMY
CMOXUBAHHI HOAy; A) MOCHIIXKEHHS «BUIANOK — KOHT-
pOJIb» CBiTYaTh MPO HUXKYMK PUBMK PO3BUTKY paky I3

Mpu GBI BUCOKOMY 3arajibHOMy CIOXHWBaHHi fomy [9].
Cxoxe, 110 porHo3 paky L3 3HauHo moKpanry€eThbes ITic-
JIsT TIipuiioMy Homy 4depe3 3CyB Yy OiK mudepeHIliiioBaHuX
1ioro ¢opm, SIKi I1iarHOCTYIOTHCSI Ha OiIBII paHHIX CTamisIx
[9]. 3aranom BUSIBISIEThCS, 110 KOPEKIIisl HOAHOTO Aeiiu-
Ty 3MEHIIYE PU3MKU i 3aXBoproBaHicTh Ha pak 1113. OTxe,
mepeBaru Kopekilii omoaediluTy 3HAaYHO NEPEBUIIYIOThH
pusuku [9].

OcraHHIiM YyacoM 3’sgBWiIacs HOBa iges Ipo Te, 110 B
Pi3HUX JIIOEH € T030Bi BiAMiHHOCTI ITOTpeOM B 1O, TOO-
TO HEOOXiAHO 3aMpoOBaIXKyBaTU iHAUBIIYaIbHI MiAXOAU 10
Io3yBaHHs Iomy. Takolo Mipolo BUMipy MOXe BHUCTYIIaTU
caMe TUPEOorIo0y/IiH — HaiouIbILI momupeHuit 6inox 1113,
piBeHb SKOTO 3pOCTa€ 3a HAsIBHOCTI MOMHOTO Oe(illuTy.
OgHuM ocobaM HeOOXiIHi MEHIII 103K MOy, iHIIIMM — Be-
JIMIKi JUTST IOCSITHEHHSI KJTiHIYHMX 1itei. [iiicHo, y mpaKTu-
i MU 6auMMoO, 110 TTPU3HAYEHHST CTAHIAPTHOI PEKOMEH-
noBaHoi BOO3 npodinakrnuHoi go3u itony 150 MKr/neHb,
sIKa 3aCTOCOBYETHCS Y XBOPUX HA BY3JIOBUI 300, CIIPOMOX-
Ha CTPUMATH PIiCT i MPOrpecyBaHHs TUPEOITHUX MyXJIUH Y
3HAYHOI KiJIKOCTi MaIli€EHTIB, Y TOM Yac sSK B iHIIUX BU-
MajKkax y nauieHTiB 3 BUCOKUMU KOHIICHTPALiSIMU TUPEO-
r100y1iHy B KpoBi moHaa 100 Hr/MJ1 MoXe criocTepiraTu-
CsI TIOmaJIbIlle 3pOCTAaHHS pO3MIipiB BY3JIiB i KOHIICHTpAIIill
1IbOTO OiiKa. AJie B TaKMX BUIAAKaX MOXJIMBO PO3IJISIIATH
3aCTOCYBaHHS OUTBIINX JIIKyBaJbHUX 103 HEOPraHiYHOTO
iiony — 1o 350 Mxr/no0y, no3BoieHux B CILIA, aHanoriu-
HUX aMEPUKAHCbKUM OPTraHiYHUM XapyOBUM POCIMHHUM
JIOMIIIIKaM, 1110 CTBOPEHi Ha OCHOBi MOPCHKUX BOIOPOCTEN.
Lle maiixxe 3aBXXAM JO3BOJISIE JOCSTITU 0axkKaHOTO KJIiHIYHO-
ro edekry crabimizamii BY3JiB i3 IMOCTYIIOBUM (BiICTpO-
YEeHUM) 3HUXKEHHSIM PiBHIB THpeorjao0ysiHy. Mu uacro
YCHIIIHO BUKOPHUCTOBYEMO KOMOiHaIlil mperapariB, IO
MicTsTh Hox i ceneH (miryaku 150/75 mxr + 200/30 mMkr),
pociuHHI 6iodaBoHOIIM y cymMapHiil 7000Bii 1031 150—
200—350 MKT iiomy, TAKUM YMHOM OTPUMYEMO HEOOXiTHY
0e3IeuHy 103y, 110 103BoJisseThest ctanmapTamu CLLA mis
JIOBFOTPUBAJIOTO 3aCTOCYBAHHS.

OTxe, 301IbLIEHHSI CyMapHOI JIiKyBaJIbHOT 103U Tpera-
paTiB iioay 10 350 MKT mOCUIIOE e(PEKTUBHICTh JIiIKyBaHHSI
omoneiuMTHUX CTaHIB, 30KpeMa, HamiifHillle KOHTPOJIIOE
nepebir BysyoBoro (6araToBy3JI0BOro) 300a, OCOOJIMBO
THX YTBOPEHb, 1110 MalOTh BEJIMKUU po3Mip, i MPUCKOPIOE
HOpMaJlizallilo KOHLIEHTpallili Tupeora00yJ/IiHy B KPOBi Ta-
kux naiieHTiB. lle € 6e3nmeyHuM, MoTpedye 3BMYAHOIO
KOHTpoJo Y3/l, mabopaTopHMX MOKA3HUKIB i TUPEOLJIO-
OyJliHy — He 4JacTille 3a KOXHi 4—6 MicsiiB. 30ibLIeHHS
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JIIKYBaJIbHUX 003 iomy a0 350 MKr/meHb MpH BY3JI0BOMY
300i cipsiMoBaHe Ha 60pPOTHOY 3 PE3UCTEHTHICTIO 10 oMy
yepe3 CTUMYJIIOBAHHS CUHTE3y HaTpili-iiog-cumMmmopTepa,
nigBuIIye e(eKTUBHICTh Teparlii B JOBTOCTPOKOBOMY IIe-
pioni, a nogaBaHHs cejeHy 75—100 MKr/neHb 3abe3neuye
OE3MeYHICTh i Ai€BICTh TaKOi KOMOIHAILiI.

Hapasi Ha BiTuynM3HsIHOMY (apMalleBTUMHOMY PUHKY
MPUCYTHI pi3Hi (popMU BUIYCKY I JO3YBaHHSI MpernapariB
omy, cepen SIKUX HaWOUIBII JOIIIHHOIO MOXHA BBaXKaTHU
roTOBY KOMOiHallito oMy i celleHy, ssKa Moxe OyTH peKo-
MmeHgoBana gopociuM (MoCeH, 1 TabeTka SIKOro MiCTUTb
150 MKr jtomy, 75 MKT ceneny), saritHuM (MoCeH mist
BariTHUX i MaTepiB, SIKi TOAYIOTh Ipyanio; B 1 TabaeTui —
200 MKT jiomy, 30 MKT celteHy), a Takox AitsM (MoCeH s
niTeit BikoMm Bix 3 1o 11 pokis; B 1 Tabnerui — 90 MKT itomy,
25 MKT CeJlleHy).

VY KJiHIYHIM TIpaKTHUIIl YacTO CIIOCTEPIra€ThCs CUTY-
allis, KoJu BeJUKuii po3Mmip By3aiB y L3 ab6o ixHiXx KoH-
TJIOMEepAaTiB TOEIHYETHCS 3 HAJIBUCOKMMMU PiBHSIMU THUPE-
OrJ00yJliHY, 110 CBIIYUATH MPO HAATSKKUU AedilluT iHomy
i BKa3ye Ha HEOOXiTHICTb 3aCTOCYBaHHSI OULTBIINX JIiKy-
BaJIbHUX [103, HiX Ti, 1110 € MPOMIIAKTUIHUMU, PEKOMEH-
noanumMu BOO3, ATA, €TA Ta iHIIMMU HacTaHOBaMMU.
Y TupeoimHuX By31ax BEJIMKOTO PO3Mipy 3aBXIM BUHUKAE
pedpakTepHiCTh KJIITUH 0 Ail omy, TOOTO HEYYTIMBICTb
(pe3UCTEeHTHICTh), 110 Haramgye ix aBTOHOMi3alilo. Y 4a-
CTUHY TALIi€EHTIB BiOYBA€E€ThCS MOTAaHE 3aCBOIOBAHHS HONY,
€ Oipla rotpeda B HboMY 3 pi3HMX mpuyuH. LIboMy Mox-
Ha 3aro0irT¥ HUISIXOM IMPpU3HAYeHHS OUIbIINX 103 fiony (10
350 MKr/neHb) Ha I Ge3nedyHoi 1000BOI 1031 3a BU3HA-
yeHHssM BOO3 — no 1000 MKkr/mo0y, sika CIOXUBAETHCS
JIIOJIMHOIO BIPOAOBXK YChOTO POKY BiJl YCiX JKEpeT IIOHS.

ABtoHoMia III3 BusHauaetbcsa gk TTI-He3anexHa
GyHKIIS 1 Iposidepalist THpeoinHUX (GOJIKYIIB, sTKa BU-
HUKAE 3a paxyHOK FTeHETUYHUX MYTallil TUPEOiTHUX pelier-
topiB o TTT i He moB’s13aHa 3 itonHuM nediuntom. [Ipore
BCTaHOBJIEHO, 110 HA/TULLIOK MOy TPUTHIUYE 3PiCT KJIITUH,
IHIYKY€E amoIiTo3 i BILIMBA€ Ha MOPGOJIOTii0 TUPEOLIUTIB,
a TMM caMuM pyitHye ageHomy (By3oun) [10]. TimoTeTuuHO
BIUIMB HOAYy TaKoX MOXe IIpUTHiuyBaTH Mposidepalliio
aBTOHOMHUX THUPEOLIMTIB, TUM CaMUM CHOBUIHHIOOYMN

aBTOHOMHMUI PiCT, i 3a1m00ira€ B MOJAIBIIOMY TillepTUpPE-
o3y [10]. Hopmanizaliisi cioxkuBaHHSI MOy HaJaaroiXye
nmistreHicTh 113, 1110 B JOBrocTpoOKOBill ITepCeKTUBI 3MEH-
LIy€ PU3UKU pedpaKTEPHOCTI (PE3UCTEHTHOCTI) BY3JIiB 10
Iii oIy B TUPEOIMHIM TKAaHWHI i MOJIOUHUX 3aj103aX Yepe3
CTUMYJISILIIIO CUHTE3Y HaTpili-oa-CUMITopTepa.

Lo mun OoTPUMYEMO 3ABASKU AOACBCAHHIO
CTOHAOPTU3OBAHOIO eKCTPAKTY KOpeHs
nepcravy 6inoro?

[Ipu Bcix yemixax, sIKi MOKEMO MaTH B IIpodiIakTULi it
JIiKyBaHHi 3axBopioBaHb LI[3, M1 yacTo BUKOPUCTOBYEMO
HiOMTO BCi HasIBHI JIiKyBaJbHi 3aXOIM, ajie¢ HE MNOCSITAEMO
OaxkaHOI METU B Teparlil By3JIOBOro 300a abo TMopylieHb
(dyskuionansHoro crany I13. 3 ogHOro 60Ky, 1e 1MoB’s13a-
HO 3 00OMEXXEeHHSIM JIiKapChKOTO apceHally Ti€EBMX 3acO0iB.
OpnHak HapoJHa MeIUIIMHA TPaIUILiiHO BUKOPHUCTOBYBaIa
POCIMHHI 3acCO0M B Ti YacH, KOJIM He 0yJI0 OUMIIEHUX IIpe-
rapariB, 110 Majii GaraTorpaHHi TUpeoinHi edpekTu. J1o Ta-
KMX 3ac00iB HajiexaTh Ieplil 3a Bce KOpeHi nepcravy 6ij1o-
ro (Potentilla alba), siKi MiCTATb HE JUIIIE MiKPOEJIIEMEHTH,
ajie ¥ BeJIMKY KiJIbKiCTh 0i0JIOTiYHO aKTUBHUX KOMIIOHEH-
TiB — Gio¢uaBoHoiniB, nojaidpeHonis (1o 33 % Bin Biac-
HOTO CKJIajay), ajibOiHiH Ta iHIIi peYOBUHM, BCTAHOBJICHO
MPUCYTHICTh CaIlOHiHiB, (bJJABOHOIAIB (PYTUH, KBEPLIETUH,
JIIOTEOJiH, aflireHiH, kodeiHoBa, XJIOpoTreHoBa i hepyoBa
KUCIIOTH), TaHiHiB (110 20,5 % Bin B1acHoOro cKiamy), Oinb-
LIICTh 3 IKMX MAIOTh 3HAYHI aHTUOKCUIAHTHI BJIACTUBOCTI,
IO CHPHUSIOTh 3HWXKEHHIO PiBHIB MEPOKCHUI-PaIUKaiB,
TiIpOKCWIBHMX paguKalliB i gerpanmaiii ¢pochoimiaiB, a
TaKOX JEMOHCTPYIOTh aHTHMYTareHi, MpoTH3araibHi Ta
iMmyHOMoOy 10104 BiiactuBocTi [11—14] (puc. 1).

Hampuknan, katexiH IepcTrady OiIoro I10303aJIeKHO
raJibMy€ 3pOCTaHHs il maToJoriuHy TpaHcdopmalilo Kii-
TiH KapuuHomu 113 (yxe B no3zax 10—60 MMosb/i) 3a pa-
XyHOK peryaoBaHHs curHaabHuX musixiB AKT i ERK1/2,
a TaKOX 3HIDKYE aKTUBHICTh MeTajonpoTeiHasu-9 [16].
[Mpu oMy KaTexiH iHillil0€e anmonTo3 aOHOPMaJIbHO TPaH-
c(hopMOBaHUX TUPEOITHUX KITITUH 32 paXyHOK PeTYJII0BaH-
Hs msxiB BukusaHHs EGFR/ERK, nuxniny B1/CDKI i
THiIBUIIEHHS piBHIB Kacta3nu-3 [17].

I Anb6a® I
A\ Y ¢ ¢ \ A \
[iapoKcMKopnyHi | lecnepuamnt | | diTocTepnHn | | Cu | | Zn | | Fe | | Se |
KMUCNoTu T T
|
Y Y Y Y
| Eniranokarexisu | | JTioteoniu | | KeepuetuH | | |
v YV L# Y vy Y Yy Y Y ¥ Y YV v Y
bnokapa 3aCBOEHHS Perynauis SHIKEHHS Perynsauis CnHTes T,-peuentop Tupeonepo- MoaTupoHin-
OHKONATOreH- rMIOKO3K 3ananeHxs BUKNZY XONECTEPUHY i cexpevis Kcnpasa neiofnHasn
HOro adpna- ricTamiHy i TpUrniLepuaiB T,iT,
TOKCUHY
\ \ ¢ \
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Tabnuys 5. BmicT MiKpoesieMeHTIB B eKCTPaKTi KOpeHsi nepctayy 6inoro, Lo BXoasaTb 4O CKAany
npenapary Anb6a®, 3a gaHnmm He3anexHoro 4eHTpy nabopaTopHuxX focnigxeHsp [22]

MikpoenemeHT

®daKTUYHEe 3Ha4YeHHs,
MI/KI CUPOBUHMU

Bumoru
[0 MeToAy AOCHigKEHHS

CeneH (Se VI)

0,50 FOCT 30178-96, AdY 2.2.23

LnHK (Zn 11) 8,2 FOCT 30178-96, AdY 2.2.23
Xpowm (Cr VI) 0,44 FOCT 30178-96, AdY 2.2.23
3anizo (Fe Il + 11I) 17,0 FOCT 30178-96, AdY 2.2.23
Ko6anst (Co ) 0,52 FOCT 30178-96, [J®V 2.2.23
Wog 3aransHuii (I, I0,~, Mop-opraHiyHi Crosykm) 254 FOCT 28458-90

®ditocTepuHU TepcTayy € TPUPOAHUMHU TiloXoJyec-
TePUHEMIYHUMU areHTaMu, BOHU CIpPUSIOThH 3HAYHOMY
3MEHIIIEHHIO XOJIeCTepUHY HU3bKOI IITbHOCTI i TpUTJIiLie-
PUIiB y m1a3Mi KpoBi.

Otxe, DoCHimkeHi MeaudyHi e(peKTH eKCTPaKTy IIep-
cTayy OUIOro MaroTh 3araibHO3MIIIHIOIOUY, aJalTOreHHY,
KPOBOCIIMHHY, MPOTU3aMaibHy, OaKTepULUIHY, IPOTHU-
MyXJIMHHY, MeMOpaHOCTa0ili3ylouy, THUPEONPOTCKTUBHY
nii. Takox pocivHa aKTUBHO HAKOMUYYE Yy (i3i0q0oriyHnX
I03ax o, IMHK, CeJieH, MarHiii, Kajiil, KaJubliii, pocdop,
3aJ1i30, MapraHelib, sIKi € MOJIEKYJISIDHUMU CHUHEPTicTaMK1
iiomy (Tabm. 5) [18, 22].

OpHa KaricyJjia pernapaty Aib0a® Moxe MicTiuTi 76 MKT
omy, a ABi KaIlCyJM 3MaTHi MOKPUBATU CEPelHIO 1000BY
noTpedy Aopociaoro opraHiamy B iozi (150 Mkr/mno0y).

111o MU OTpUMYEMO 3aBASKU JOAABAHHIO CTAHAAPTU30-
BaHOTO €KCTPAKTy KOpPEHs MepcTavy OiJIoro 10 cTaHaapT-
HOi CXeMM JIiKyBaHHsI TUPEOinHoi marosorii? biosoriyHo
aKTUBHI KOMIIOHEHTH, SIKi MIiCTSIThCSI B TIepcTavi (camoHi-
HU, (GJIABOHOINM), TIPUTHIYYIOTH TIpostichepaTUBHI Tpolie-
CU B TMPEOINHill TKaHWHI, 110 MOSICHIOE €(DEKTUBHICTh 1X
3aCTOCYBaHHS 3a HAsIBHOCTI TinmepTpodiyHUX i TimepIriac-
TMYHUX TipoueciB y 1113 Ta iHmmMx TkaHuHax. JlomaBaHHS
CTaHJIAPTU30BAHOTO €KCTPAKTy KOpPEeHsl mepcrauyy Oijoro
JI0 OCHOBHOI JOBIOTPUBAJIOI Teparlii MPU3BOAUTH A0 MOCU-
JIEHHS €(DEKTUBHOCTI JIIKyBaHHS i1 IIBUAIIOIO JOCSITHEHHS
OaxkaHMX pe3yJIbTarTiB, 1110 10BeneHO B HaltionansHOMY 110-
caimKeHHi mpenapary Anp6a® (011 MiBTOPY TUCIYI TaLli-
€HTIB), IEKITbKOX KIIHIYHUX JOCII/DKEHHSIX Y BiIOMUX Ha-
YKOBHUX LIEHTpaX YKpaiHM i eKCIlepuMeHTaIbHUX poboTax
[18—21]. B ycix mocmimkeHHsIX OTpUMaHi Malizke OOJHAKOBI
pe3ysnbTaTu: 3MeHIIeHHsT 06’emy I3 i po3mipiB By3iiB,
HoKpalleHHs (yHKIioHanbHOoro crany 113 mpu rimotu-
peosi i TinepTupeosi, CKOPOUYEHHSI TEPMiHIiB JIiKyBaHHS
10 1OoCsiTHEHHS MeTu. EdeKTUBHICTh 3aCTOCYBaHHS CTaH-
NapTU30BAHOTO €KCTPaKTy KOPEeHs repcradyy Oijioro mpu
nopyiieHHsix ctany L3, 3a jaHUMU eKCrepUMEHTaTbHUX
PpOOIT, TTepeBaXKHO MOSCHIOETHCS CTAOLII3yI0UMM BILIMBOM
KOMITOHEHTIB Ha MEMOpaHU TUPEOLIUTIB.

Otxe, y JiKapiB € MOXJIMBICTb 3aCTOCYBaHHSI pOC-
JIMHHUX TIpernapariB, 110 MICTATbh He JIMIle WOJ Ta iHIIi
MiKpoeJeMeHTH, aje i ©0ioJoriyHO aKTMBHi CKJIaJIOBi,
3aBIOSIKU SIKUM 3a0€3IeYy€eThCs JiKyBaMbHUI edekT. s
MPUCKOPEHHS TPOLIECiB anonTo3y B KJITUHAX aJeHOMM
HaM TMOTPiOHI 10AaTKOBI JiKyBalbHi 3acobu. Jlo Takux 3a-
CcOo0iB MOXJIMBO BiJIHECTH TperapaT CTaHAapTU30BaHOTO
eKCTPaKTy KOpeHs repcrauy 6inoro Anboa®. Moro 3acto-

cyBaHHST B 1031 600 MI/meHb MPOTITOM TPUBAJIOTO Yacy
(rmoHanm 6—12 MicsiiB) € 6e3nMeYHnM i e(EeKTUBHUM Y JIi-
KYBaHHi THpeoinHoi maTosnorii. Moro MoxHa BUKOPHCTO-
BYBaTU OJHOYACHO 3 iHIIMMU JIiKYBAJIbHUMHU 3aXOfaMU
(TIpuitoMOM TperapariB oIy, TOPMOHIB, TUPEOCTATUKIB),
JIOCSATaloY MaKCUMAaJIbHOTO TEPareBTUYHOTO THPEOINHO-
ro edexry. Taka KoMOiHallisl € HAHOLIbII 1i€BOIO.

Hyxe edeKkTUBHOW KOMOIHAIli€El0 € 3acTOCYBaHHS
CTaHAapTU30BAHOTO EKCTPAKTy KOPEHs mepcTtavy Oisoro 3
npernaparaMmu iomy, 1o mictsath 150—200 MKr/neHs, i ce-
sneHy — 30—75 Mkr/neHb. SK Bxe BUIIE MOSICHIOBAJIOCS,
€ Talli€EHTU, SIKi MalOThb NOTPeOU B OLIBLIMX I03axX HOMYy,
KpiM TOTO, /i€ MPUHIUI «103a — edeKT» (30LIbIIEeHHS
JI03U TIpenapaty Npu3BOAUTh 10 3pOCTaHHS e(heKTUBHOC-
Ti). SIKII0 misiTM B paMKax HOOOBOI cyMapHOI Oe3IedHOol
no3u 500—1000 MKr, e(eKTUBHICTh JIiKyBaHHS Homone-
GIIUTHUX pO3TamiB IMOKPAIIYEThCS i IMPUCKOPIOETHCS.
LlloneHHe JiKkyBaJibHE BUKOPUCTAHHS TIpernapaTiB ioay 3i
CTaHAAPTU30BAaHUM €KCTPaKTOM KOpPEeHs mepcTrady Oisoro
Ha TJi MPpodiIaAKTUYHOTO 3aCTOCYBAHHSI PEKOMEHIOBaHOT
KiJIKOCTI 100BaHOI COJli € e(PeKTUBHUM JIiKYBaJIbHUM i
Oe3MeYHNM 3aX0/I0OM, He JO3BOJISIE MePEBUILIUTH CyMapHYy
o3y 500—1000 MKr/m00y BIPOIOBX POKY.

ATA y cBOIX peKOMEeHAAllisIX YiTKO Kaxe, 1110 BOAOPOCTi
He € HaIilHUMU JKepelaMyu Moy, TOMY iX He PeKOMEH-
IYIOTh 3aCTOCOBYBaTHU B JIIKyBaHHi Ta TpYIOBiiA mpodi-
JIAKTHIIi, ajleé MM MOXKEeMO iX BUKOPUCTOBYBATH sIK BapiaHT
B iHIMBinyaJbHill TipodinakTuii. SImoHIi Ta Kopeitli 3a
PaxXyHOK IIIMPOKOTO 3aCTOCYBaHHS BOJOPOCTEl i MOpPETpo-
IyKTiB MalOTh HA/UIMIIIOK MOy B 3arajibHill MOIyJIsii Ha-
ceJieHHs1, 60 HeMa€e MOXKJIMBOCTI KOHTPOIIOBATU KiJbKiCTh
1io/1y B XapuoBHX ITPOAYKTaX, BOHU He € o30BaHUMU. Lle €
3HAYHUM HEIOJiKOM POCIIMH.

B VYxpaiHi € pocaiuHHuMII TipernapaT KOPeHIO MmepcTady
6imoro Anp6a®, Skt MiCTUTH €KCTPAKT i3 CTaHIAPTU30BA-
HOIO KiIBKICTIO 0i0JIOTiYHO aKTUBHMX PEUYOBUH (KBepile-
TUH, HU3Ka OiodaBoHOIAIB/moMieHoIB, oA Ta iHIII),
TpormHux o KmituH I3. 3aBosgky TakoMy cKJamy Lieit
JIIKapChbKUM 3aci® M03BOJsIE OTpUMATH OakaHi KJIiHiYHI
epeKTH B JiKyBaHHI CIEKTpa TUPEOITHMX 3aXBOPIOBaHb,
TaKuX SIK BY3JIOBUIA (0araToBy3/10BUil) i audy3HUir 300,
rinepTupeo3s i rinoTupeos, a TakoxK Moxe OyTHU 3aCTOCOBa-
HUM y iX IpOQITaKTHIIL.

B YkpaiHi mpoTsroM OCTaHHBOIO MECITWIITTS OyI0
MPOBEACHO NeKiJibKa KJIiHIYHUX Ta €KCIIePUMEHTaJIbHUX
NOCTIIKEHb 3 BUBYCHHS TUPEOITHUX JTiKyBaIbHUX e(PEKTiB
CTaHAaPTU30BAHOTO €KCTPAKTY KOPEHs MepcTady 0ioro B
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no3i 300 mr y karcyni — 600 mr Ha geHb. Illogo nmpemapa-
Ty Anp6a® B YKpaiHi HaKOTIMYEeHO 3HAYHY ITOKAa30BY 0asy.
IIpenapat 6yB anpoboBaHUii Y HU3LI HE3aIEXXKHUX KITiHiY-
HUX OocimkeHb Y Y «lHCTUTYT eHIOKpHHOJIOTII Ta 00-
MiHy peuoBuH iM. B.Il1. Komicapenka HAMH VYkpainn»
[18], YkpaiHCbKOMY HAayKOBO-IIPAaKTUYHOMY LIEHTPi €HI0-
KPWHHOI Xipyprii, TpaHCIUIaHTallii eHIOKPUHHUX OPTaHiB
Ta TKaHUH MO3 Ykpainu [19, 20], 1Y «HauionanbHuii Ha-
YKOBMIT LIeHTp pamiamiitnol Mmegummau HAMH VYkpainn»
[21]. Otpumani pe3yabTaTy Mokasaiu, IO KJIiHiuHe 3a-
CTOCYBaHHsI POCIIMHHOTO Tpenapary Ain0a® B TpuBagoMy
pexumi (3—6 Mics1iB) € 6e3MeYyHrM, TO3BOJISIE B GiLTBIIOT
YaCTMHM XBOPUX 3 TUPEOIZHOIO MaTOJOTi€0 (Audpy3HUM
HETOKCUYHUM 3000M, TilTlepTUPEO30M, TilIOTUPEO30M, aB-
TOIMYHHMM TUPEOIAUTOM) HOpMasi3yBaTu (byHKIiOHAIb-
auit ctad [113. /IomaTkoBo 3a3Ha4eHO CKOPOUYCHHS TEPMi-
HiB JoCsATHeHHS 1iThboBUX piBHIB TTT mpubinsHo Ha 20 %,
a TaKOX 3arajloM TPUBAJIOCTI JIIKyBaHHS TilepPTUPEO3iB Y
BCiX Tpynax JOCJiKEHHS.

1li mani He3aMeXXHUX AOCHIMHUKIB OyJIO MiATBEPIKEHO
TakoX y HanioHasibHOMY 6araToiieHTpOBOMY KJIiHIYHOMY
MOCJIIXKEHHI Ha HE3BUYHO BEJUKIN WIs1 YKpaiHu BUOipILi
xBopux — 1107 oci6 [14]. 3acTocyBaHHs (iTompenapaTy
ANp0a® CIpusIo MOKpalleHHI0 (PYHKI[IOHATBLHOIO CTaHy
1113, o BusiBUI0CA y BiporimHoMy 3HMKeHHi piBHSI TTT
JI0O CEePEeAHbOIONYJISILIMHOTO B MALliEHTIB 3 XPOHIYHUM
aBTOIMyHHUM THUPEOITUTOM, IMMY3HUM HETOKCUUYHUM
3000M i BY3JIOBUM 3000M Ha TJIi 3MEHIIEHHS 3araJbHOro
o6csiry 113.

Otxe, HaIKpaluii 6axkaHWi KITiHIYHUI e(eKT B JIiKy-
BaHHI By3JI0BOTO (6araToBy3JI0BOr0) 300a Ta iHIIUX TUPEO-
IIHUX 3aXBOPIOBAaHb MOXE OYTU OTPUMAHUI MPU 3aCTOCY-
BaHHi kKoMmbOiHarlii itoay (150—200 MKr/110/IeHHO), CceJieHY
(30—100 MKr/moaeHHO) B MOEAHAHHI 3i cTaHIAPTU30Ba-
HUM TIperapaToM KopeHs repcTauy 6izoro (600 mMr/mooy,
SIKUIA MICTUTh €KCTPAKT i3 BU3HAYEHOIO KiIbKICTIO OioJo-
TiYHO aKTUBHMX PEUYOBHUH).

Konduikr intepeciB. He 3asBiaeHuii.
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Is it enough to use monotherapy with iodine preparations
for the treatment of thyroid diseases?

Abstract. Thyroid diseases are very common among the inhabi-
tants of all countries, and their number is constantly increasing.
This is caused not only by genetic predisposition, but primarily by
the influence of environmental factors, especially iodine deficien-
cy. Can we use iodine preparations in the treatment of nodular goi-
ter? This is the answer given by the American Thyroid Association,
which in 2016 published its guideline in which, in Recommenda-
tion 26, it was stated: “Individual patients with benign, solid, or
mostly solid nodules should have adequate iodine intake. If inade-
quate dietary intake is found or suspected, a daily supplement (con-
taining 150 pg iodine) is recommended”. Increasing doses of iodine

up to 350 pg/day for therapeutic purposes in nodular goiter is aimed
at the control of iodine resistance through stimulation of sodium
iodide symporter synthesis, increases the effectiveness of therapy in
the long-term period, and the addition of selenium 75—100 pg/day
ensures safety and efficacy. In order to accelerate the processes of
apoptosis in adenoma cells, we need additional therapeutic agents.
Such means include the preparation of a standardized Potentilla
alba root extract. Its use at a dose of 600 mg/day for a long time
(more than 6—12 months) is safe and effective in the treatment of
thyroid pathology.

Keywords: iodine; thyroid gland; iodine deficiency
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MartogisioAoriyHi OCHOBU CApPKONeHii —
XPOHIYHOro YCKAOAHEHHS
LLYKPOBOro pAiabety

Peswome. Orisg npucesyeHnii npobremi capKoneHii — M’ 930801 ¢/1abKOCTi Ta BTpaTy MACcH, IKOCTI Ta CU/IN CKe-
JIETHUX M’5A3IB, LLJO HaCTO CYrnpOBOLAXYE 3aXBOPIOBAHHS HA LiyKPOBWI giabeT 2-ro Tury, 0COB6IIMBO B OCI6 MOXUSIOro
BiKy. OCTaHHIM 4acoM CapKOMEHI0 Po3ITisfaloTb K OAHE 3 YCKIaAHEHb LyKpOBOro niabeTty, ke acouitoeTbCsl
3i 36iMbLUEHHSIM 4acTOTU CepLEeBO-CYANHHUX YCKNaAHEHb, HeOOXIQHOCTI rocnitanizayii Ta CMepTHOCTI NayieHTiB.
MornekyrnsipHi MexaHi3My aTpoii M'A3IB rpy capKorneHii nos’si3aHi 3 rnopyLLIeHHsIM aHabosliHHO-kaTabosliqyHoI piB-
HoBaru B M’sidax T1a ix eHepreTuyHoro 3abe3rnedeHHs, XUPOoBOK IHQINbTpaLUieto Ta 3PyLUEHHSMUW poTeocTasy
(BHVKEHHAM CUHTE3Y M’A30BUX BIfIKiB Ta MOCWUIEHHSIM iX Aerpagjadii), MiToXoHAapianbHo auceyHKyieo. Y na-
TOreHesi ik capKorneHii, Tak | AUCMeTaboniqHuX YCKaaHeHb npu LyKpoBOMY LiabeTi KIIto4oBY poJib BigirparoTb
IHCYTIHOPE3NCTEHTHICTb, OKCUAATUBHUI CTPEC, HAKONMYEHHS ab4oMIHaIbHOro Ta eKTOMYHOro Xupy, J10KabHe
3anarsneHHsi, TOOTO BiJ3Ha4a€eTbCs ABOHANPaB/IeHUI 38’ 30K MK UMMM aTosioridyHUMmM cTaHaMu, ki B3aeMHO rig-
CUITIOIOTb HEraTuBHI HacaigKy oamMH OgHOro. 3a JaHUMM KITiHIYHUX CIIOCTEPEXEHL, PU3NK CapKOMNeHii B nayieHTiB 3
LyKpOoBUM giabeToM y 3—4 paau BULLNU, HXX B OCI6 6e3 fiabeTy, npu LibOMY HasiBHICTb CapKOMeHii MigBULLye PU3NK
3HVKEHHS npaLe3[aTHoCTI, iHBanigmaawii, cMepTHOCTI, MOripLUEHHS] KOHTPOSIO LyKpoBoro giabety. Li faHi Bkasy-
10Tb Ha [OUiNbHICTb MPOBEAEHHS CKPUHIHIY O[O0 O3HaK CapKoreHii y nayieHTiB 3 LyKpoBuM giabeTom 2-ro Turiy,
0CO6/IMBO CTapLUOI BIKOBOI rpynu, 3 BUKOPUCTAHHAM AUHAMIYHUX TECTIB, & TaKOX MOHITOPUHIY CTaHy KICTKOBOI
TKaHuHW, o6 3anobirtv puauky nagiHe i nepesiomis. Llykpo3aHmxyBaibHa Tepanisi 45 Takux nayieHTiB noBuMHHa
BKJTIOHaTH 3aC00U, LLJO CIIPUSIIOT 36EPEXEHHIO M'I30BOI Ta KICTKOBOI TKaHWHM (MaroTb aHabosidHy Aito), He 36irb-
LUYIOTb PUSKK TINOrNiKeMii Ta LLIYHKOBO-KULLIKOBMX po3naaiB. 3rigHo 3 faHumu nitepatypu, 4O HaubinbLL 6e3-
rneyHux 3acobiB Hanexarb 6iryaHin MeTeOpMIH, IHIGIToOpy aunenTuamnnenTuaasu Ta iHcyniH. He pekomeHpoBaHi
rOXiAHI CybGDOHINICEHOBUHU, Tia30MianHAIoOHN, aroHicTu TIM1-1, iHri6iTopy SGLT-2, Ki MOXYTb YNHNTU HEGaXaHi
47151 ocnabneHux JiTHIX nrogevi e¢pektn. CBoedHacHa f[iarHoCTUKa capKomneHii € BaXximBoto 4715 3arobiraHHs norip-
LLEHHIO M’5130BOI QOyHKLUii (LLisixoM peabiniTayii ornopHO-pyxoBoro anaparty 3a 4OrMNOMOrot afanTuBHUX Pi3ndHuX
Bripas Ta Moguaikayii gietn) Ta nigBULLEHHS SKOCTI XUTTS XBOPUX Ha LiyKPOBWI giabeT 2-ro Tury. Y cBow vepry,
YOOCKOHaIeHHS NPoinakTUKy Ta JliKyBaHHs LyKpPOBOIro fiabeTy Ha paHHIX CTafisx TakoX MOXe [OrnoMOorty 3a-
ro6irTv po3BUTKY CapKOMeHii Ta il ycKknagHeHsb.

Knrou4oBi cnoBa: capkoneHis; LyKkpoBuii fgiabeT; iHCyNiHOPE3UCTEHTHICTb, LiyKPO3HMXYBasbHa Teparlisi; orfisg

CapkoIleHiss — 1I¢ CMHIPOM BHUCHAXXE€HHS M’$3iB, 110
XapaKTEePU3YEThCSI TMPOrPECyrOUol0 Ta TeHepali30BaHO
JIETeHEPaTUBHOIO BTPATOI0 MacW, SIKOCTI Ta CUJIM CKe-
JITHUX M’SI13iB, 11O BiIOYBa€TbCS MiJl yac HOPMAJIbHOTO
crapinns [1]. IlamieHTH i3 capkoIleHi€l0 B OCHOBHOMY
CTPaXIaloTh BiJi BTpaTU M’SI30BOI1 CUJIM Ta CTUKAIOTHCS 3
po3JagaMu pyXJaUBOCTi, 110 3HUKYE SIKICTh Ta TPUBAIICTh

iXHBOTO XUTTs. BpaxoByloun mocTiiiHe 30iIbIIeHHST TPU-
BaJIOCTi KUTTS Ta 3pOCTAHHS YaCTKU HACEJIEHHSI TTOXUJIOTO
BiKY, IPOrHO3YIOTh PiCT MOIIMPEHOCTI CapKOIIeHil B Hali-
omkyi gecatwniTTs [2]. [lamienTn 3 capKoIleHi€l0 MalOTh
MiABUILIEHUI PU3UK PO3BUTKY METAOOTIYHOTO CUHAPOMY
Ta LyKpoBoro aiadety 2-ro tuiry (LI[12), ocKiabku cKener-
Hi M’s131 3aiiMaloTh 0yin3bKo 50 % Macu Tina i BimirpaioTh
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KJIIOUOBY POJIb HE TUIbKU Y PYXOBili aKTMBHOCTI, aje i y
MiATPUMIL MeTaboJIIYHOTO cTaTycy opraHiamy [3]. Y 3B’3Ky
3 IIMM OCTaHHIM 4YacoM CapKOIIEHisl NMpUBEpHYJIa yBary
SIK HOBE YCKJIaMHEHHs y xBopux Ha II/12, 1o HeraTuBHO
BIUIMBA€ Ha 3araJlbHU CTaH TMAIli€EHTIB, aCOLiIOIOYKCH 3
YaCTIllIO0 TOCHiTali3alli€lo, cepleBO-CYIMHHUMM TOMisi-
MU Ta CMepTHIcTIO [4—7].

CBoeyacHa JiarHOCTMKA CapKOIIEeHil MOXe J03BOJUTU
3aIo0irTH MOTipIIeHHIO M SI30BOi (OYHKIIi. ¥ TOI Xe Jac
YIOCKOHAJeHHST TipodinakTuku Ta JikyBaHHs LIJI2 Ha
paHHIX CTamisIix MOXe 3araJbMyBaTH PO3BUTOK CapKOIICHil
Ta 1i HacJIiOKiB. PeTebHe MOCIiIKEHHS Ta aHaJli3 MOJIEKY-
JIIPHUX IIPUYMH CapKOTIeHii cTaHe OCHOBOIO TSI pO3PO0OKU
eheKTUBHUX MPODITAKTUIHUX 1 TEPATIEBTUYHUX CTPATETi i1
JlikyBaHHs [8, 9].

CapkoneHis 9K repiatpu4yHnUmn CUHAPOM

Tepmin «capkoreHisi» (Bim rpei. sarx — IJIOTh + pe-
nia — BTpaTa) 3arnpornoHyBaB IpBiH Po3enbepr B 1989 porii
IIJISI OTIMCY BiKOBOTO 3MEHIIIeHHST M’s130B0oi Macu [10]. Bin-
TOJIi CapKOIIEHit0 BU3HAYaJIM SIK BTpaTy Macu Ta CWJIM CKe-
JIETHUX M’sI3iB, 1110 BiOYBA€ETHCS 3 BiKOM.

CapKoIIeHiI0 MOXHA BBaXXKaTH TepiaTpUIHAM CHHIPO-
MOM, OCKUTbKM TaHWUI CTaH MOIIUPEHUI cepel JIIoAeH mo-
XUJIOTO BiKY, YoMy cripusie 6araTto (paKTOpiB: BIaCHE IPOIIEC
CTapiHHS, BIUIMB HECTIPUSITIMBUX (paKTOPiB MOTIEPETHHOTO
JKUTTS, HasiBHI 3aXBOPIOBaHHS Ta IE€BHi JIiKapChKi Mpermna-
paTu, HeoNTUMAaJIbHA Ji€Ta, MAJOPYXJIMBUI CITOCIO XXUTTS.
TMounHatouu 3 40 poKiB criocTepira€ThCsl Mporpecyroua i
reHepasizoBaHa isiojoriuHa BTpaTa M’sI30BOi MacH, sIKa
cTaHOBUTH 8 % 3a necsarmtitts 10 70 pokiB i 15—25 % 3a ne-
CSTWJIITTS ITicJIst Iiboro Biky. IToBimomuisinocs, 1o no 70 po-
KiB BimOyBa€eThcs BTpata cvuin Hir Ha 10—15 % koxHi me-
CATh POKIB, TICJIST IIbOTO BOHA CTaHOBUTDH 25—40 % KOXHi
IecsITh poKiB. Brpara M’30B0i MacH Ta CWIIM € TIPUYMHOIO
3HIKEHHSI PYXJIMBOCTI Ta 30i/JbLIEHHS] YaCTOTW MaidiHb i
nepenaoMiB, (PyHKIIIOHAIBHOI Heli€3MaTHOCTI Ta 3aJ1eXKHO-
cri. Uepes 11e capKoIIeHist CyTTEBO BIUIMBAE Ha SIKiCThb KUT-
TSI JIITHBOTO HaceJieHHs [11—14].

V2010 p. €Bpomnelicbka poboya rpyma 3 MuTaHb CapKo-
neHii y moneit nmoxuinoro Biky (European Working Group
on Sarcopenia in Older People — EWGSOP) po3pobuia
MpakTUYHE KJIiHiYHE BU3HAUYEHHS Ta Y3TOJXEHi JiarHoc-
TUYHI KpUTepii 17151 BiKOBOI capkoreHii [15]. 3a HacTynHe
JMECATWIITTS JOCTiITHUKY Ta KJIIHIIUCTU TOCITIN 3HAYHUX
YCIiXiB y pO3yMiHHi (yHKIIiT M’$I3iB Ta iX poJii B MiATpUM-
Li 300pOB’sd Ta IpU XBOpobOax 3 IyOJiKalli€lo J0maTKO-
BUX KpPUTEpiiB BU3HaUeHHs capkorieHii [3, 13]. Tak camo
Asiiicbka poboua rpymna 3 capkorneHii (AWGS) po3pobuia
BJIACHUI KOHCEHCYC, €EIMHA Pi3HUILIS TTOJIsirajla B TpaHY -
HUX 3HAYEHHSIX 3 ypaXyBaHHSIM aHTPOIOMETPUYHUX Xa-
PaKTEepUCTHUK a3iiicbKOTO HaceleHHs [16].

CapKkoIleHis TTPOTSITOM TPUBAJIOTO Yacy acollifoBajiacs
3i CTApiHHSM i JITHIMU JIIOABMM, ajie Terep BU3HAHO, 1110
PO3BUTOK CapKOIIEHil MOYMHAETHCS B OUIbII PaHHBOMY
Billi, a MposiBy (beHOTUITy CapKOIIeHii CIpUsIIOThL OaraTo
OpUYrH, OKpiM cTapinHsg. CapkoreHis (M’s30Ba HeIO-
CTaTHICTb) OGilliiHO BU3HAHA M’S130BOI0 XBOPOOOIO 3 KO-
noM aiarHo3y ICD-10-MC, y BcTaHOBJIEHHI SIKOTO BU3HA-
yajibHY pOJib Ma€ HU3bKa M’S130Ba CuUJa, sika MepeBepllye

3HAYEHHST HU3bKOI M’SI30BOi MacH sIK OCHOBHOTO hakTopa.
OnogineHi pekomenaaiii EWGSOP-2 2018 p. cnipsimoBaHi
Ha MiIBUIIEHHS 00i3HAHOCTI MEAWYHMX IIPALliBHUKIB PO
CapKOIeHilo Ta 1l pU3UK, 3aBASIKM YOMY JiiKapi MaTUMYTh
3MOI'Yy MPOBOAUTU PAHHE BUSIBICHHS Ta JIIKYBaHHS 1IbO-
TO CTaHy, 1100 3arobirTi abo BiICTPOUNUTU HECTIPUSITINUBI
HACJiIKW 1T 310POB’sl, 5IKi CTAIOTh BaXKKUM TSITapeM JJIst
MMAIli€HTIB i CHCTEM OXOPOHHU 310poB’s [15].

ITommpenicTs capkomnenii cepes JT0Aei MOXUIIOTO BiKY,
sKi MeIIKalOTh y TIpoMaii, 3a JaHMMU OITyOJIiKOBaHMX
MeTaaHali3iB, mepedyBae B Mexkax Bix 9,9 10 40,4 % 3anex-
HO BiJl BUKOPHMCTOBYBaHMX KpUTEPiiB capKomeHii [1]. ¥ Toit
Yac SIK TToTNepeIHI KpUTepiii IpyHTYBaBC JIUIIIE Ha OLIHII
M’SI30BOT Macu, OCTaHHI BU3HAYEHHS BKJIIOUAIOTh €THiYHi
BiIMIiHHOCTI, @ TAKOX M’SI30BY CUJIYy Ta (PyHKIIiIO, SIKi OLIbIII
CWJIBHO TOB’sI3aHi 3 TAKMMU pe3yJibTaTaMu, sIK CMEPTHICTh
[11]. B oOcepBaiiiiHoMy MpPOCHEKTUBHOMY IOCIiIXKEHHI
3a y4acTIO TOCITiTali30BaHUX JIITHIX Mali€HTIB (cepeaHiit
BiK 79,6 POKY) OLIIHIOBAJIM IMOIIMPEHICTh CapKOIeHil Ta il
3B’SI30K 3 BimganeHolo cMepTHicTIo. I3 363 mauienTis 49 %
romMepJiu BIpoaoBx 3,4—4,1 poky crioctepexxeHHsl. Perpe-
CiliHUMIi aHAaJIi3 MOKa3aB, 1110 MIMOBipHA capKOIIeHis (ITOoIIu-
peHicth 53,7 %) i BUpaxeHa capKoOIeHis (TOIIMpPeHicTh
20,8 %) Oynau CyTTEBO ITOB’sI3aHi 3 BiImaJeHOI CMEPTHi-
ctio. Huspka cuma pyk, iHIeKC Macu CKEJIeTHUX M’S3iB i
areHIuKyJIsipHa 0e3:KMpoBa Maca acolliloBAIMCS 3 BUILIUM
PU3UKOM CMEPTHOCTI (HaMHIDKYMI TepTUIb MPOTU Hali-
puiioro Teptuist: HR 2,660, 95% 11 1,40—5,05; HR 1,95,
95% A11,06—3,58; HR 1,99, 95% A1 1,12—3,53) y nauieH-
TiB YOJIOBIUOI CTaTi; HE BUSIBJIEHO CTATUCTUYHO 3HAYYIIIUX
3B’5I3KiB BiTHOCHO1 M’5130BOi MacH 3i cMepTHicTIo [17].

3ajleXXHO BiI NMPUUYMHM CApKOIMEHiI0 MOXHAa KiIach-
(dikyBaT Ha MepBMHHY ab0 BTOPMHHY capkoreHiwo. [1pu
MEepPBUHHINA CcapKOIMeHil cTapiHHS BBaXa€TbCs €EIMHOIO
MPUYUHOIO, TOMY ii TAKOX Ha3MBalOTh BIKOBOIO CapKoTie-
Hi€lo. Y TOii Xe yac BTOpUHHA CapKOIIEHisl € Pe3yJIbTaTOM
KOMILJIEKCHOTO BUHUKHEHHSI OHOTO a00 KiJTbKOX iHIIUX
MoOaMQIKYIOUNMX CTaHiB, TaKMX SIK BiICYTHICTH (i3MuHOT
aKTUBHOCTI (moB’s13aHa 3 (Pi3MYHOI0 aKTUBHICTIO capKore-
HisT), TIporpecyioya opraHHa HeOOCTaTHICTh (ITOB’sI3aHa i3
3aXBOPIOBAHHSM CapKOIIEHis1) 800 HEeOCTATHE CIOXKUBaH-
H$1 eHeprii Ta/abo ToTpUMaHHS JAi€TU (CapKOTIeHist, OB’ sI-
3aHa 3 XapuyBaHHsIM) [15].

JliarHocTHKa capKoIleHii 0a3yeTbcsl Ha TPhOX OCHOBHUX
NIarHOCTUYHUX KpUTepisix, 3anpornoHoBaHnx EWGSOP B
2010 p.: M’s130Biit Maci, M’s130Biii cuti Ta (i3udHii pate-
3maTHOCTI [9].

Husbka M’s1308a maca (Low muscle mass — LMM) Bu-
3HavaeTbes iHmekcoM SMM (skeletal muscle mass) MeHIie
HixX 8,90 Kr/m?. 3HMKEHHS MacH CKEJIETHUX M’SI3iB ITij-
BUIIYE PU3MK CIAOKOCTI Ta pa3oM i3 HAIJIMIIKOBOIO K-
POBOIO Macolo € (aKTOpoOM PU3UKY KapaioMeTaboJidHUX
3axBOpIOBaHb [18].

Husbka M’s130Ba cwia (low muscle strength — LMS)
BU3HAYAETHCS 32 CUJIOI0 3UeIUIeHHs pyK MeHuie 30 Kr y
4y0J10BiKiB i 20 KT y XiHOK. M’s130Ba cujia 3aJIeXKUTh Bif
JeKibKoX (DakTopiB, OKpiM BTpaTH M’s130BOi Macu, Mpu
IIbOMY OCTaHHIM YMHHMK Ma€ OOMEXeHY LiHHICTb y 3aI10-
OiraHHi TMOB’sI3aHOMY 3i CTapiHHSM 3HUXEHHIO M’ SI30BOI
cunu [19].
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Husbka ¢diznuna npauesnatHicts (low physical perfor-
mance — LPP) Bu3HauaeThcs 3a MIBUOKICTIO XOOW MEHIIIE
3a 0,8 M/c. [linTBepIKeHHS fiarHO3y CapKOIMeHii BUMarae
HasiBHOCTi LMM T1a LMS a6o LPP.

EWGSOP knacudikyBajia capkoreHito Ha TpU KaTero-
pii: mepencapKoImeHisi, CapKOIIeHisI Ta TsxKKa CapKOIIeHisI,
Ha 0CHOBI HasgBHOCTI LMM Ta HasiBHOCTI a00 BiACyTHOCTI
¢yHKIioHanpHUX nopyuieHb (LMS ta LPP). ¥V 2018 poui
EWGSOP-2 Buznaumina LMS sIK ocHOBHUIT TTapaMeTp I
NIarHOCTUKMW CAapKOTIEHil. Y TeperassHyTUX peKOMeHalli-
sIX OyJ10 BUBHAHO, 1110 M’5130Ba CUJIa € HANOUIbII HATIMHUM
MOKa3HUKOM (hyHKIIii M’sI31B Ta OibIl eheKTUBHA JIJIST ITPO-
THO3yBaHHs HebaxkaHuX edeKTiB, HixK M’s130Ba Maca. Taki
MOKAa3HUKMU, SIK KUTBKICTh Ta SIKiCTb M’$I3iB, 110 OMUCYIOTh-
csl MiKpO- Ta MakKpOCKOMIYHUMU acIleKTaMU apXiTeKTypu
Ta CKJIaay M’s3iB, 3apa3 3aCTOCOBYIOTHCSI B OCHOBHOMY B
HayKOBUX TOCIIKCHHSIX Yepe3 TeXHOJOTiYHI 0OMEXKEeHHSI
Ta BiICYTHiCTh pepepeHTHUX cTaHaapTiB [20].

CapkorieHiss BBaXa€TbCS TSKKOIO, KOJIM  HasIBHI
3HUXKEHHs M’s130Boi cuan (LMS), KiabkocTi abo SIKOCTi
M’s13iB 1 ¢isnmuHoi mpaue3gatHocTi (LPP). ¥V xiiniuHii
MpakTUlli BU3HAYEHHS JOJATKOBUX IOKa3HMKIB € BU-
MnpaBIaHUM, SKIIO y IalliEHTa € CUMIITOMM a00 O3HAKU
capkKoreHii (To0To mamiHHs, BiTYyTTs C1a0OKOCTi, MOBIiJIb-
Ha xoab0a Ta TPYAHOILI 3 MiAlOMOM 3i CTiJblLig, BTpaTa
Baru 4 BUCHAXEHHsSI M S3iB). Y TakKux BUIAgKax st
ninTBepmkeHHs giarHo3y EWGSOP-2 pekomeHye BUKO-
puctoByBaTi onutyBaibHUK SARC-F (i3 ’sT1 myHKTIB:
cuja, JoIoMora IIpy Xoab0i, MimiioM 3i CTUIBL, MMiTiioM
cxonaMu i magiHHs) [21] a6o ckpuHiHT 3a Ishii (Ha ocHOBI
3MIiHHMX, BKJIIOUYAIOUH BiK, CHJTy XBaTy Ta OKPYXKHIiCTb JIM-
TOK) [22]. Cuity cKeJIeTHUX M’s13iB BUMIpIOBaJIM 32 CUJIOIO
XBaTy Ta 3a JOIIOMOTOIO TeCTY Ha CTIlKy Ha CTiIbLI (Crmi-
TU — CTOSITU IT’Th pa3iB 3 30-CeKyHAHUMHU iHTepBaJIaMM)
s Hir KiabkicTe a00 macy M’s13iB MOXHa OLIIHMTHU 3a
JIIOTIOMOTOI0 Pi3HUX METOHIB (peHTreHiBchKa abcopOIIio-
METpisl 3 MOABIMHOIO eHepriero, MeToa 6i0eJeKTPUUHOTO
immiegancy) [23]. disuuHa npaue3naTHiCTh SIK 6araToBu-
MipHa (yHKILisI, iKa BpaxoBye (DyHKIIilO SIK M’SI3iB, TaK i
LIEHTpaJIbHUX i mepudepruIHUX HEPBiB, MOXEe OyTH BUMi-
psiHa MMO-Pi3HOMY, 30KpeMa TECTOM LIBUAKOCTI X0ab0M Ha
4 M (rpannyHa mBuIKicTh < 0,8 M/c) abo Ha 400 MeTpiB
(20 xinm mo 20 M), TeCTOM Ha Yac BUKOHAHHS poOoTH (Jac
BinkmoueHHs < 20 cexyHn) [24].

JI71s1 OLIiHKHY TSIKKOCTI CapKOTEHil B KIIIHIYHIX YMOBax
EWGSOP pexomeHnye 4 KpoKH 3a TOIIOMOT'OIO0 aJITOPUTMY
F-A-C-S. Kpoku 11bOTo aJiroputMmy: «3HaiTh» (BUMaIKH),
«OLIIHUTW» (CTYIiHb YpaxkeHHS ), «ITiATBepIUTH» (KiJIbKiCTh
abo sIKiCTb M’SI3iB) i «Cepilo3HICTb» (MEPEBIPUTH LILISIXOM
OLIIHKY MPOIYKTUBHOCTI M’$I3iB), SIKi CJIiJl BUKOHYBAaTHU I10-
ciigoBHO [15]. Po6oua rpyrra MixkHapomHoi KOHMepeHIii 3
nocimkeHHs capkorneHii Ta ciadbkocti (ICSFR) pekomeH-
Jy€ TIOAIOHMIA TAXIM 17151 1iarHOCTUKY CapKOTEHii SIK oc-
HOBHU IS BifmoBigHoro JikyBaHHs. HemmonaBHo EWGSOP
BBeJIa HOBY KaTeropu3allilo 3aXBOPIOBaHHS BilITOBITHO 10
TPUBAJOCTI capkomeHii. [ocTpa capkoreHisi, 3ymMoBJIeHa
TOCTPUM 3aXBOPIOBAHHSIM ab0 TPaBMOIO, BBAXKAETHCS Ta-
KOI0, SIKIIIO TPMBA€E He Oiblie MIeCTH MicsliB. XpoHiuHa
CapKoOIIeHisl, 31e0iIbIIOro MoB’si3aHa 3 XPOHIYHUMHU Ta
MPOTPECYIOUNMM 3aXBOPIOBAHHSIMU, TPUBAE OBIIIE IIECTH

micsuiB. Lsg kmacudikairis, 110 3a1eXXuThb Bil 4acy, Iepe/-
0ayvae peryyasipHUil CKpUHIHT 0Ci0 i3 rpynu pu3MKYy 11010
03HaK i cTaTycy capKoIleHii, 11100 po3rovyaTy TepaneBTUYHI
KOHTP3axo/u sikomora painie [15].

MounekynsipHi MexaHi3mMu capkonenii. Ik mpuunHa cap-
KOITIeHii OyJIM oImmcaHi KiJibKa MOJEKYIIPHUX MEeXaHi3MiB,
SIKi CTOCYIOTBCSI Pi3HMX PiBHIB (izionorii m’s3iB. Lli mexa-
Hi3MH OXOIUTIOIOTh TaKi acIeKTH, SK (PYHKIIisT TOPMOHIB
(nanpukian, IGF-1 Ta iHcyniHy), ckian M’ SI30BUX BOJIO-
KOH i HEpBOBO-M’s30Ba IIIICHICTh, MOTEHLial MiocaTe-
JITHUX KITMH 00 OUepeHIliloBaHHS Ta IIpoJidepalrii,
LIJISIXA 3aIlajIeHHsT, a TaKOX BHYTPIIIHBbOKJIITUHHI MeXa-
Hi3MHU B IIpoliecax MpoTeocTasy Ta (pyHKII1 MiTOXOHIpIii.
Y 1oauHM 3 capKOTEeHIEI MOXYTh OYTH 3ajisiHi IeKiTbKa
MEXaHi3MiB, i X BiIHOCHMIA BHECOK MOXKe 3MiHIOBaTHCS 3
yacoM (puc. 1).

[TaTodizionoriyHolo o3HaKkow [iadeTHyHOi1 atpodii
M’S13iB € 3HWXKEHHSI CUHTEe3y M SI30BUX OLJKiB i TOCHUIICH-
Hs ix gerpanatiii. Po3man M’s130Boro 6iika B OCHOBHOMY
OIOCEPEIKOBYEThCS 4epe3 CUrHambHi mmisaxu 1L6/STAT,
TNF&IL6/NF«B, miocratun/Smad2/3 i FOXO1/3, toxi
SIK iHTiOyBaHHSI CMHTe3y Oijlika OIOCEepeIKOBYETHCS MpPHU-
rHiveHHsM 1sixiB IGF1-PI3K-Akt-mTOR i SC-Gai2
[25].

CrapiHHs TIOpYIIyE TOME0CTa3 CKEJETHUX M’S3iB, 110
MPU3BOAUTH JI0 AUCOaNaHCy MixX aHAOOTIYHMMU Ta KaTabo-
JIIYHKMMU TIpoliecaMM Mpu CUHTe3i Oinka. KuiTuHHI 3MiHuU
CapKOTIEHIYHOTO M’si3a XapaKTepPU3YIOThCS 3MEHIICHHSIM
pO3Mipy Ta KilIbKOCTi M’si30BUX BoJIoKOH Il Tumy pazom
i3 BHYTPIIITHHOM SI30BOIO Ta MixXXM’sSI30BOIO iH(iNbTpalieo
xupy. KpiM Toro, crocrepira€Tbcsi 3MEHIIEHHST KiJIbKO-
CTi CaTeiTHUX KJIITMH, OCHOBHA (DYHKIIiS SIKHUX — 3aMiHa
i BITHOBJIEHHSI TTOIIKOIKEHUX M SI30BUX BOJIOKOH. Y cap-
KOIEHIYHUX CKEJETHUX M’si3aX (PYHKIIisl caTeiTHUX KJli-
THH MOXe OyTH 3HIDKEeHA 4epe3 3MiHM PiBHIB CUCTEMHNX
(bakTopiB, sIKi peryaiolOTh iX aKTUBHICTb i HUbepeHIio-
BaHHS, TaKUX SIK (paKTOPU M’SI30BUX CTOBOYPOBUX KIIITHH,
TpaHchopmyrounit pakrop pocty 6eta (TGF-B) i MmioreHiH

XapaKkTepucTuKM NoB’sa3aHoi 3 BIkOM M’A30B0i aTtpodii
CapkorneHisi

Komnosuuia m’asiBe:
— nepeposnogin Tunis

Henpom’sizoBa B3aemop,isi:
— | YMcna pyxoBmx oaMHUL

M’I30BUX BOSTOKOH

— iHQINbTPavis agunouuTis
(M’'130BE OXMPIHHS)

CaTeniTHi KniTuHKu:
— | KinbKocTi
— | pereHepauii

BHYTpPILLUHbOKAITUHHI 3MiHU:

— NepekKnioYeHHs B Bik
npoTeonisy

— mopaudpikauis 6inkis

— 1 YyTNMBOCTI A0 OKCU-
[aTUBHOro cTpecy

— MOPYLUEHHs DYHKLi

CuctemHi echekTu:
— 3ananbHi/iMyHHi
NopyLUEHHs
— | piBHA aHab0MiYHUX
rOPMOHiIB

MITOXOHAPIN

CynyTHi BNAMBK:

g |

— HU3bKa aKTUBHICTb

— ronopysaHHs

— CynyTHi
3aXBOPHOBAHHS

— | M’a30BOI cnnn
— | AKocTi M’A3iB
— | hisnyHOI Npaue3naTHoCTI

PucyHok 1. lMarogpizionoriyHi MexaHiamun po3BUTKY
capkorneHii (agantoBaHo 3 [1])
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4]

(bakTop TpaHCKpUIILIil, IKUI iHAYKYE MiOreHe3 y pi3HUX
tumax KimituH) [25-27]. TGF-B, mioctatnH i KicTKOBi
Mop(doreHeTUUHi OIJIKM € HAWOUIbII JeTaTbHO OXapaKTe-
PU30BaHUMM JliraHIaMU 3 TOYKM 30Dy BIUIMBY Ha CKeJeT-
Hi M’s13u. BaxuiuBy poJib y peryJisiii MeTadosizmy M’s13iB
MOXYTb BilirpaBaTu OCTEOKiHM U (pbaKTOpU, CEKpeTOBaHi
M’s13aMM, Yepe3 aBTOKPUHHI, MapakKpuHHI Ta eHIOKPUHHI
MexaHizmu [8]. Bimomo, 1o neHepBaliss OKpeMUX M’S30-
BUX BOJIOKOH TaKOX CIPUYMHSIE 3HAYHE 3MEHIIIEHHS BO-
JiokoH tumny I, ki 3rogoM 3aMiHIOIOTHCSI BOJJOKHAMU TUITY
1 Ta X1poBoOIO TKAHUHOIO. [HIIII YMHHUKHU, SIKi CIPUSIOTH
BTpaTi M’sI3iB, BKJIIOYAIOTh MUCGHYHKIIiI0O HEPBOBO-M’sI30-
BOTO 3’€THAHHS, 3MEHILIEHHS KiJIbKOCTi PyXOBUX ONUHMUIIb,
3arajeHHs, Pe3UCTeHTHICTb JI0 iHCYJIiHY, MiTOXOH/IpiaJIbHY
IUCMYHKIIiIO Ta OKMCHIOBaJIbHUI cTpec [28].

CapkoneHist 9K YCKAOAHEHHS
LLYKPOBOIo Aiabety

LlykpoBuii niabet 2-ro TUIYy XapaKTepU3YEThCS pe-
3UCTEHTHICTIO OO iHCYJIiHY, 3alaJeHHSIM, MPOTPECyIOUUM
HAKOMWYEHHSIM KiHIIEBUX TPOMYKTIB TJIiKyBaHHS Ta ITi/l-
BUILIEHUM OKMCHUM CTPECOM, 110 MOXE MPU3BECTU 10 Mi-
KpO- Ta MaKpOCYAMHHUX YCKJIaaHeHb. Lli xapakrepuctuku
MOXYTb HEraTMBHO BIUIMHYTW Ha Pi3Hi acMeKTH 310pOB’sl
M’sI3iB, BKJIIOYAIOYM M’S30BY Macy, CHILY, SIKiCTb i (hyHK-
1ito, Yyepe3 MOpyIIeHHs 0iTKOBOr0 MeTadoJ1i3My, CYIUHHY
Ta MIiTOXOHApiaJbHY AMCGYHKINIO Ta 3arudeiab KJIITHUH.
VY pesynbrati y xBopux Ha LI/]2 yacto BUHUKAIOTH yCKIal-
HEHHSI 3 OOKY OIOPHO-PYXOBOTO arapary. 3i cBOro OOKY,
HHU3bKa M’s130Ba Maca Ta (bYHKIIiSI IPU CapKOIIeHii MOXYTh
MPU3BECTU O TOTIPIIEHHS YTWJi3allil TJIIOKO3U Ta 3HU-
JKeHHST IIBUAKOCTI MeTaboJIi3My, a TaKOX A0 MOCUJIECHHS
JIOKJIi30BaHOTO 3arajieHHs BHACIIIOK MiX- Ta BHYTpillIl-
HBOM’SI30BOT0 HAKOMUYEHHSI XKUPOBOi TKAHUHHU, 1110 MOXKE
MiIBUIIUTUA pU3KK po3BUTKY L2 y miTHIX mromeit i3 cap-
KoreHielo |5, 29].

V Jnitepartypi miaKpecaoeTbCsl IBOHATIPABASCHUM 3B 51~
30K Mix [IJI2 Ta capkorieHi€elo; capKormeHisi, 110 CYIpo-
BOJIKYEThCSI BTPATOIO Macu Ta PYyHKIIIT CKEJIETHUX M’ SI3iB,
MOXe OyTH SIK IpMYMHOIO, TakK i Hacmimkom LIJ2 [30].
CapKoTIieHist Ta LeHTpaJibHe OXMPiHHS (HasiBHE TPU Me-
TaOOJIYHOMY CHHAPOMI, JJISI SIKOTO TaKOX XapaKTepHa

PE3UCTEHTHICTh 0 iHCYJIiHY) 4acTo € KOMOiHOBaHUMU
CcTaHaMU Y JII0[ei MoXMJIoro Biky. PazoM cTapiHHS Ta 0XXu-
PiHHS TMOB’sI3aHi 3 MPOTPECYIOUMM TOTipIIEHHSIM SIKOCTI
M’s3iB. KpiMm TOTro, 1110 0XXKUPiHHS € BaXJIMBUM (DaKTOpOM
PU3UKY CIIa0KOCTi, BOHO TaKOX ITiIBUIIYE PiBeHb 3amIajlb-
HUMX MapKepiB, sIKi MPUTHIUYIOTh CUHTE3 M’ SI30BUX OiJIKiB
[7, 31].

Yacrora capkomnenii mpu IIJI2. KniniuHi crocrepe-
JKEHHS CBimyaTh, 110 PU3UK CAapKOIEHil y Malli€eHTiB 3
LJI2 y 3—4 pa3u BuIIMii, HiXX y ITalli€eHTIB 0e3 miaberty, i
11e MOB’g3aHO 3 MOTaHUM MPOTHO30M. 3a JaHUMU MeTaa-
Hamnizy 2022 p., cyMapHa NOIIMPEHICTh CapKOIIeHil y ma-
uienTiB 3 LI cranosuna 18 % (95% J11 16—20); capkore-
Hisl yacrTille crocTepirajacs y 4oJ0BiKiB, HiX y XiHOK, a
Takox OyJia OuIbII TTomKpeHoto B Asil, Hixx y [liBneHHi#
Amepuni ta Okeanii. VIMOBipHUMHU daKTOpamMy pU3H-
Ky Oynu BiK, muioma BicuepanbHoro xupy (OR = 1,03),
niabernuyHa Hedpomatiss (OR = 2,54), tpusanicts LIJ12
(OR = 1,06) i Bucokouyrmiupuii C-peakKTUBHMI OilIOK
(hs-CRP) (OR = 1,33) [32].

B inmoMmy cucteMaTM4HOMY OIJISIIiI Ta MeTaaHasisi,
KW BKJIIOYWB PE3YJIBTATH IIECTH IOCIIIKEHb, OITyOJIi-
KOBaHUX MouMHarouu 3 Jiotoro 2021 p., HaBeleHO AaHi
00CTEeXXEHHSI MAIli€EHTIB a3iiiChKOTrO ITOXOJKEHHS, BiKOM
> 60 pokiB (kiHku 53,4 %), 3 IKUX OiabeTWYHA Ta Hemia-
OeTMyHa moImyJisList ctaHoBuiaa 1537 ta 5485 Bimmosin-
HO. s MiarHOCTUMKM CapKOIeHil BUKOPUCTOBYBAIMUCS
KpuTepii AzilicbKoi po0oy4oi rpynu 3 capkorneHii. Ilomm-
peHicTh capkorieHii ctaHoBuia 15,9 % y xBopux Ha LIJ12
i 10,8 % B ocib 6e3 miabeTy (pU3UK CapKOIEHii CTAHOBUB:
OR =1,518,95% O1=1,110—-2,076, Z-3HaueHHs = 2,611,
p =0,009) (puc. 2). Pe3ynsraT MinTBEpIXKYIOTh, 1110 CEpe/T
repiaTpuyHoOl MOITYJISILl a3iiCbKMUX TpoMajl MOIIUPEHICTh
capkoreHii Oysa 3HauHO BMIIOIO y xBopux Ha LIJI, HiX y
moneit 6e3 miadety [11].

BB capkomneHii Ha cMepTHiCTb Ta iHBaJiIU3aMio JiT-
Hix xBopux Ha II/I2. Huzka KJiHIYHUX COCTEpexXeHb Ta
MeTaaHaJli3iB pi3HUX POKiB CBiTYUTH MPO MiABUILEHUN pU-
31K CMEPTHOCTI, TTOTipIeHHs KOHTpouo LIJ12 i 3HIKeHHST
Mpalne31aTHOCTI 32 HasIBHOCTiI CUMIITOMIB capKomeHii. Tak,
y MetaaHaisi 2013 p., 10 siKoro 6yy10 BKIOYEHO 26 A0CITi-
IIKEHb, BCTaHOBJIEHO, 110 [IJI2 minBuiyBaB pusuk 1mopy-

Study name Statistics for each study

Odds ratio Lower limit Upper limit Z-value

Han, 2016 1.944 1.157 3.266 2.511

Han, 2017 2.815 1.561 5.074 3.442

Kang 1.186 0.906 1.552 1.241

Keng 2.063 1.188 3.580 2.573
Nakamura 0.844 0.518 1.377 -0.678

Wang 1.375 0.906 2.086 1.496

1.518 1.110 2.076 2.611

Odds ratio and 95% CI
p-value
0.012 ——
0.001 ——
0.215 -
0.010 ——
0.498 ——
0.135 —1 -
0.009 <o
0.1 0.2 05 1 2 5 10
Decreasad Increasad
sarcopenia risk sarcopenia risk

PucyHok 2. Pe3ynbtat MeTaaHani3y pi3HuUi B pU3nKy capkorneHii MiXx nonynsyiero xsopux Ha Lj[2
i nonynsuyiero 6e3 giabety [11]
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LIeHHST PYXJIUMBOCTI (15 mociimkeHb), iHBaIiIHOCTI yepe3
MOpYIIEHHs MOBCSKAEHHOI AistibHOCTI (10 mocmimkeHb)
Ta iHBAJIIIHOCTI Yepe3 MOPYLIEHHSI iIHCTPYMEHTAIbHOI MO~
BCSIKAEHHOI AisutbHOCTI (16 mocmimkeHs) [33].

[TpocrnieKTUBHE DOCTiIKeHHs, sIKe BKIo4dano 610 ma-
wieHTis, 3 Hux 306 (51 %) manu L1112, 46,3 % Oyau Kiacu-
¢ikoBaHi SIK capKOIeHiYHi, BUSIBUJIO IMiIBUIIICHUI PiBEeHb
cMepTHocTi cepen oci6 3 LI/12. CniBicHyBanHs LI/12 ta cap-
KOIIeHii OyJ10 He3aJeXHO ITOB’SI3aHO0 31 CMEPTHICTIO ITiCTIsT
BUITMCKM 3 JIiKapHi [34].

Jo iHIIIOrO MPOCIEeKTUBHOIO KOTOPTHOIO AOCiIKEH-
Hs Oysi0 BKJTIoUeHO 396 ocib i3 cepennim Bikom 71,3 (6,3)
poky i puBaictio LIJ12 16,3 poky, i3 Hux 14,6 % manu cap-
KoreHito. [TpoTsIromM cepeTHbOTO CTPOKY CIOCTEPEKEHHSI
40,5 Micsis yacToTa BUNIAAKiB cMepTi craHoBua 5,1/1000
JIIOAMHO-POKIB y XBOpUX 6e3 capkorneHii Ta 41,3/1000 sro-
MMHO-POKIB B 0cCi0 i3 capkorieHieto. BinmoBinHo mo pe-
rpeciiiHoro aHanizy Kokca capkomeHisi Oyja He3ajlexXHO
MOB’s13aHa 3i CMEPTHICTIO BiT ycix TpyuMH [6].

Y mpocneKTUBHOMY HOCTiakKeHHi 3a yyacTio 100 xBo-
pux Ha L2 crapuioro Biky (= 60 pokiB) i3 TpuBaIiCTIO
LI > 10 pokiB OyJ0 ImoKa3aHoO, 110 HU3bKa CHJIa PYK Ta
pe3ucTteHTHicTh no iHcyainy (HOMA-IR) Oynau He3anmex-
HUMU aKToOpaMu PU3MKY TMOTIipUIEHHS IIKeMiYHOTO
KOHTPOJIIO TPOTSATOM YOTUPbOX POKIiB CIOCTEPEXKEHHS
cepen JiTHiX maumieHTiB i3 TpuBamuMm L2 [35]. OcHoB-
Hi MeXaHi3MHM, 3alpONIOHOBAHI JJISI TTOSICHEHHSI OibIIO1
CXUJIBHOCTI Aia0eTuKiB A0 BTpaTU M SI30BOi MacH, IOB’sI-
3aHi 3 MaTOTeHEe30M CapKOIIeHii, 1110 BKJIIOYAE 3HUKEHHS
CUHTe3y ab0 YyTJIMBOCTI 10 aHAOOJIYHUX TOPMOHIB, Ce-
Kpellilo IMUTOKIHIB, XpOHIYHMUI 3aIlaJIbHUK CTaH Ta iH-
JyKOBaHY XPOHIYHOIO TiMEpriIiKeMi€l0 MITOXOHIpiaabHY
nuchyHKIio [36].

CapkoneHis Ta KicTKOBa cuctema
IlanieHTH 3 capkomneHi€lo MarTh BUILY YacTOTY Ma-
IiHb i IepenoMiB. Bylo BusBIeHO B3a€EMO3B’SI30K MixX
MnpecapKkoIleHi€lo, nepejoMaMy B aHaMHe3i Ta HU3bKOIO
MiHepaJbHOIO IIUTbHICTIO KicTKOBOI TKanuHu (MIIKT).
Lle cBigunTh IIPO Te, 110 KOMITO3UILis Tijla Ta yHKILisSI M s~
3iB MOXYTb BillirpaBaTU CUHEPIeTUUHY POJIb Y MeXaHi3Mi
naaiHb i nepenomis y naiieHTis 3 L. [Tpsima 3anexHicTb
MiX capKorieHielo Ta 3MiHo10 IMT € 00TsKyouuM pakTo-
powm mono mop6igHocTi LIJ12. Hu3bpka cuma m’s13iB i HU3b-
Ka CIPOMOXHICTh y TecTax (pi3MyHOI Ipaie3naTHoCTi €
(akTOpaMu pU3MKY MadiHb, a PU3UK MEPEIOMiB OiabIINIA
y Mali€HTIB i3 moripuieHoto skicTio Kictok [30]. IMomm-
peHicTh capkorieHii cepen gopocaux 3 LIJ12 Ta ii acoriarii
3 NiabeTUIHUMM XapaKTepUCTUKAMU 1 YCKJIaTHEHHSIMU,
a takox 3i 3miHamu MIUIKT ouiHoBaNM y qocCTiIKeHHi
B MapajieJIbHUX Tpymnax, 10 SIKOTO BKJIIOUeHi 83 mallieH-
™ 3 LIJI2 (mocnigHa rpyna, [AI') Ta 83 ocobu 6e3 miadety
(koHTposibHa rpyna, KI'). CapkorneHito 1iarHOCTOBaHO Y
16,2 % manientiB y Al Ta 'y 2,4 % — KI. Yacrora mnpe-
capKormneHii (3HMXKeHHST 0e33XKHMpOoBOi Macu) He Bimpi3HsI-
Jlacs MiX rpymnaMmu, aje M’s30Ba cJIaOKicTh Oyjia HasiBHa
y 25 xBopux Ha LI i juie y m’siTM KOHTPOJIbHUX OCi0.
VY AT’ 6ys Bumuit IMT, OT, nepenomu B aHaMHe3i, y 3—5
pa3iB HIDKYE CIIOXMBAHHS Kajbllilo, (PPYKTiB i OBOUIB
(p<0,005). AT nopiBHsiHo 3 KI" mpogeMoHcTpyBaja 0ijib-

1lIe CYNYTHIX BiIXWJIEHb, 30KpeMa IMCiMiAeMisl CIoCcTe-
piranacsa y 94 % narnienTis i3 I, a TakoX BHUIILy 4acTOTY
anomanbHoi MIIKT: octeoneHis BusiieHay 53 % Ta oc-
Teornopo3 — y 19 %. BussieHo acouialliro MixX 3MiHEHOIO
MILKT i ripmuM TIiKeMidHUM KOHTPOJEM (3a piBHEM
HbAlc). Buniuii inaekc macu Tija Ta ocTeonopos 30iJb-
LIyBaJIM UMOBipHIiCTh capKomeHii [7].

LlyKpO3HU)XYBOABHI npenaparu
i CapkoneHis

Jleski mpoTumiabeTUIHI IIpermapaT MOXYTh BidirpaBa-
THU Baromy poJib y (iziosorii m’s13iB. o aHTHAiabe THYHUX
MpernapariB, peKOMEHIOBaHUX [IJIsI 0CJ1a0IeHUX Talli€HTIB,
HajieXaTb OiryaHigu, iHTi0iTopy IUIeNTUANIIIeNTHAA3-4
(AI1I1-4), incynin [37].

biryanin merdopmin — 3acié mepioi jiHil B Teparmii
LIJ12. 3pocTaioua KilbKiCTh J0Ka3iB, OTPUMaHMUX Y Kii-
HIiYHMX BUIIPOOYBAHHSX, CBIIUMTH, 110 METOOPMIH MOXKe
e(eKTMBHO 3HU3UTU PU3UK OAaraThbOX 3aXBOPIOBAHb i CTa-
HiB, TOB’sI3aHUX 3 BiKOM, BKJIIOUaIO4YM KapaioMeTado  iuHi
posnaau, HelpojereHepaiito, pak, XpoHiUHe 3arnajeHHs
Ta CJIa0KiCTh, 3 HU3bKMM PU3UKOM MOOIYHUX eDeKTiB. 3aB-
ISIKY 30aTHOCTI MeTMOPMiHY iHIyKyBaTH aBTOMAriio s~
xoM akTtuBauii AMPK (5" AMP-activated protein kinase)
BiH PO3IVISIIAETHCS K MOTEHLIMHUM 3aci0d, 110 iHayKye
ropMe3uc (CTUMYJIIOIOUY Jil0 CTPEeCOpiB y MOMipHUX J10-
3aX), MPOSIBJISIIOUM BIACTUBOCTI, 1O COPUSIIOTH 3710POB’I0
ta moBroiitTio. Illo crocyeTbes capkomeHii, pi3Hi mocii-
JIKEHHST TTOKa3yI0Th, 110 MeT(OPMiH TTO3UTUBHO BILIMBAE
sIK Ha M’SI30BY Macy, TakK i Ha M’s130By cuity. Hampukian,
BUSIBJICHO, IO TALIIEHTH 3 HEIOAAaBHO AiarHOCTOBAHWUM
L2, siki orpuMyBaiu MeTdhopMiH y 103i 2000 MT Ha IeHb,
MaJIi 3HaYHe 301IbIIIeHHS iHIeKCY CKeJIETHOI MacH, a JIiKy-
BaHHSI MeT(OPMiHOM OYJI0 TTOB’SI3aHO 3 MEHIITM PU3UKOM
cnabkocri [38, 39].

Iuridiropn aunenTuauInentTuaasu-4 € rpoTuaiadbeTHy-
HUMMU MperapaTamu, siKi MaloTh Majio MoOiYHUX edeKTiB i
MiHIMaJbHUI PU3MK TIMOTJiKeMii, MOXYTb BUKOPUCTOBY-
BaTUCh Ha Pi3HUX CTadisIX XpOHIYHOI HUPKOBOI HEIOCTAT-
HocTi. BoHM He 3MiHIOIOTh Macy Tijla, He MalOTh 3HAYHUX
JIIKapChKUX B3a€EMOJIili, HE BUKJIMKAIOTh MOPYIIEHb TPaB-
JIGHHSI, 1110 € BaXKJIMBUM JUIS JIiITHIX naiieHTiB. IHriGiTopu
JTIIT-4 MoXyThb 30i/blilyBaTH M’SI30BY Macy, III0 MOXe
OyTH TMOB’SI3aHO 3i 3[aTHICTIO MOCWJIIOBATH Jil0 IJIIOKAro-
HomomiOHoro mentumy-1 4epe3 iHriOyBaHHSI aKTUBHOCTI
JTII1-4 [38].

Incynin cTuMyII0€ CUHTE3 M’SI30BOTO OiJIKa Y MOJIOAMX
JIIofielt, IpoTe He CHIpaBiisge TaKoi Hil Ha 0Cid IOXMJIOTo
BiKy. Iloka3aHo, 1110 JOBroCTpPOKOBa iHCYJiHOTEepaIisi He
3maTHa 3aro0irtu atpodii CKeIeTHUX M’sI3iB, HMOBIpHO,
yepe3 MOCTYNOBEe 3pOCTaHHS iHCYTiIHOPE3UCTEHTHOCTI TTifT
yac crapinHs [40]. Tum He MeHIII y 6araToleHTPOBOMY 10-
CJIiIDKeHHI 3a yJacTi 588 SIMOHCHKUX MAL€HTIB i3 IYKpO-
BUM J1ia0eTOM YyIPOIOBX OMHOPIYHOIO CIIOCTEPEXKEHHS
3a MPOSIBAMM CapKOIIEHil Ta KIIHIYHUMM TOKa3HUKaAMU
MPOJIEMOHCTPOBAHO, 110 3HUXXKEHHS 3HaueHHs HbAlc Ha
> 1 % 0y7n0 He3aJleXKHUM BU3HAYaJIbHUM (haKTOPOM 3MiHM
IHIEKCY M’SI30BOI MacH Ta IIBUAKOCTI xompou. [1pu 1mpo-
MY BUKOPMCTaHHS iHCY/IiHY 0yJ0 CaMOCTiiHUM (haKTOpOM
110/10 3MiH M’130B0i Macu [41].
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Ilomo aHnTHMaiaOeTUUHUX IIpernapaTiB, HE PEKOMEHI0-
BaHUX IJIs1 OCJIa0JIeHUX Malli€HTiB, TAKUMU BBaXKatOTh T10-
XimHi Cyab¢hOHIICEYOBUHU (CTBOPIOIOTH HEOE3IEKY Tillo-
IiKeMii, CIIpUsIoTh M’S130Biii aTpodii), Tia30diguHIIOHN
(MaloTh HECTIPUATIIMBE CIiBBiIHOILIEHHS KOPUCTh/PU3HK,
30UTBIIYIOUM YaCTOTY CEpLEeBO-CYAMHHUX IOAil, MOIpU
KOPHUCHY Jit0 Ha eHepreTuky M’si3iB), aronictu [TIIT-1
(BUKJIMKAIOTh 3MEHIIEHHSI MacH Tijla Ta 3HMXXEHHS are-
TUTY), iHTIOITOpM HATPIii-TIIOKO3HOTO KOTpaHcHopTepa 2
(BHUXKYIOTb Macy Tijla, MaloTh TilOBOJIEMiUHUI e(deKT)
yepe3 BUILEHABeIeHI HebaXkaHi IJIsl JIITHIX Jifoneil e(heKTn
[37, 42].

BMCHOBKM

LlykpoBuii niabet 2-ro TUILY, CApKOIIeHis Ta CIa0KiCTh
B3a€EMOTIOB’SI3aHi Ta YacTO CIIBICHYIOTb. IX HAasBHICTBb €
MapKepoM ITOraHoOro IPOrHO3Y Y JiTHiX Malli€HTiB, 0CO-
01MBO THX, XTO cTpaxnae Ha LIJI2. Jna xBopux Ha LIJ12
MOXWJIOTO BiKy BaXJIMBO OOMEXKUTH iHTEHCUBHICTb IIyKpPO-
3HMKYBAJIbHOI Teparlii, 11 HUX peKOMEHI0BaHi CKPUHIHT
i paHHE BUSIBJIEHHsI capkoTieHii Ta/abo ciabkocTi. binab-
1A MOLIMPEHICTh capKoreHii y xBopux Ha LIJ12 cBiguuTh
PO BaXKJIUBICTh OLIHKY M’$130BOi (DYHKIIii 32 JOITOMOTIOIO
OUHAMIiYHUX TeCTiB. TakoxX BaXJIMBO MNPUAUISITU yBary
BUSIBJIECHHIO TPaIULiMHMX (DAKTOPiB pU3UKY IepeOMiB i
ouingi MIIKT y nux nauieHTiB. PanHs miarHocTHKa 060X
3aXBOPIOBaHb HAJaCTh MOXJIMBICTh 3a 1OIIOMOIOI0 Mpodi-
JIAKTUYHMX 3aXO[liB MIABUIIUTYU CUJTy Ta 3aMOOIrTH TMaiH-
HSIM i TilepesioMam, 1110 BIUTMHE Ha SIKiCThb XXUTTS Ta PiBeHb
YCKJIaIHEHb Y XBOPUX Ha Aia0eT.

Konduikr inTepeciB. ABTOpM 3asIBJISIIOTH MPO BiICyT-
HIiCTb KOHMUIIKTY iHTEpeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBII 1aHOI CTATTi.
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Pathophysiological basis of sarcopenia —
a chronic complication of diabetes

Abstract. The review considers the problem of sarcopenia, a
muscle weakness and loss of mass, quality and strength of skeletal
muscles, which often accompanies type 2 diabetes, especially in
the elderly. Recently, sarcopenia has been considered as one of the
complications of diabetes, which is associated with an increase in
the frequency of cardiovascular complications, the need for hos-
pitalization, and patient mortality. The molecular mechanisms
of muscle atrophy in sarcopenia are associated with a violation
of the anabolic-catabolic balance in muscles and their energy
supply, fatty infiltration and shifts in proteostasis (decreasing the
synthesis of muscle proteins and increasing their degradation),
mitochondrial dysfunction. Insulin resistance, oxidative stress,
accumulation of abdominal and ectopic fat, local inflammation
play a key role in the pathogenesis of both sarcopenia and dys-
metabolic diabetic complications, i.e., there is a bidirectional re-
lationship between these pathological conditions, which mutually
reinforce each other’s negative consequences. According to clini-
cal observations, the risk of sarcopenia in patients with diabetes
is 3—4 times higher than in people without diabetes, while the
presence of sarcopenia increases the risk of reduced work capaci-
ty, disability, mortality, and worsening of diabetes control. These

data indicate the feasibility of screening for signs of sarcopenia in
patients with type 2 diabetes, especially in the older age group,
using dynamic tests, as well as bone monitoring, to prevent the
risk of falls and fractures. Antidiabetic therapy for such patients
should include drugs that help preserve muscle and bone tissue
(have an anabolic effect), do not increase the risk of hypoglyce-
mia and gastrointestinal disorders. According to the literature, the
safest preparations include the biguanide metformin, dipeptidyl
peptidase inhibitors, and insulin. Sulfonylurea derivatives, thi-
azolidinediones, glucagon-like peptide-1 receptor agonists, so-
dium-glucose cotransporter-2 inhibitors are not recommended,
as they can cause undesirable effects in weakened elderly people.
Timely diagnosis of sarcopenia is important to prevent the dete-
rioration of muscle function (through the rehabilitation of the
musculoskeletal system using adaptive physical exercises and diet
modification) and to improve the quality of life of patients with
type 2 diabetes. In turn, improving the prevention and treatment
of diabetes in the early stages can also help prevent the develop-
ment of sarcopenia and its complications.

Keywords: sarcopenia; diabetes; insulin resistance; hypoglycemic
therapy; review
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Metabolic syndrome and possible tfreatments
(consecutive therapies):
a literature review

Abstract. Metabolic syndrome (MS) is defined by a cluster of risk factors including insulin resistance, hyperten-
sion, dyslipidemia, and obesity. Metabolic syndrome is also defined as having at least three metabolic risk fac-
tors — increased blood pressure, high blood sugar level, excess body fat, and abnormal cholesterol levels — and
greatly increases the chance of future cardiovascular problems. The last 50 years have seen a dramatic increase
in metabolic disorders, including obesity and type 2 diabetes, with the number of individuals diagnosed with type
2 diabetes worldwide expected to surpass 360 million by 2030. Early diagnosis is important in order to employ
effectively lifestyle and risk factor modification. Pharmaceutical therapy in MS is aimed at treating the individual
components of MS such as antihypertensives, statins, and metformin. Some natural compounds, Yoga and dietary
elements. Therefore in this article various therapies (possible treatments) were reviewed. The world is in emer-
gent need for searching of treatments for metabolic syndrome. The MS is a constellation of common metabolic
disorders that is associated with type 2 diabetes and cardiovascular disease. Insulin resistance and dyslipidemia
play central roles in the pathophysiology of this syndrome. In this modern world, metabolic syndrome is reaching
epidemic proportions. With only a handful of people following the healthy diet and lifestyle, majority still fall in the
bracket of those with compromised diet and lifestyle, burdening the health services. Socio economic changes and
eventually globalization has led to transformation in the society. This has led to alterations in the dietary habits
eventually resulting in nutrition transition. Pharmacological treatment is only based on only diagnosis and symp-
toms. Recently approved anti-obesity drugs can be prescribed to reduce body weight, particularly abdominal vis-
ceral fat. A first line intervention targeting MS involves dietary and lifestyle modification with regular physical activity
over a period of time. However, improvement in MS parameters can only be maintained when these modifications
can be sustained. Therefore, dietary and lifestyle modification in continuum is required to overcome MS holistically.

The main and foremost treatment for metabolic syndrome is to eliminate the causative risk factors of it.
Keywords: diabetes; non communicable diseases; treatment and metabolic syndrome

Introduction

Disease patterns around the globe are undergoing rapid
structural changes over the last three decades, with a sud-
den increase in the burden of Non-Communicable Diseases
(NCDs) and a decreasing trend of communicable diseases
[1]. The Global Burden of Disease study, brings to light this
phenomenon of epidemiological transition in India, with
a 62.7 % of the total mortality in 2016 contributed by the
NCDs. Key elements contributing to the development of
these NCDs have been identified and are studied together
under the heading of Metabolic Syndrome (MS) [2].

The last 50 years have seen a dramatic increase in meta-
bolic disorders, including obesity and type 2 diabetes melli-
tus (T2DM), with the number of individuals diagnosed with

T2DM worldwide expected to surpass 360 million by 2030
[3]. This prevalence is rising given the epidemic of obesity,
which is fueled, in part, by physical inactivity and unhealthy
eating patterns [4]. A recent study from the United States re-
ported the prevalence of MS to be around 22.9 % [5]. A study
conducted in the eleven large urban cities of India during
2006—2010 reported the prevalence of MS as high as 35 %
[6]. PM. Khatri et al. concluded the prevalence of an MS di-
agnosis was alarmingly high among the population of women
in higher socioeconomic class of Bikaner (Rajasthan) [6].
MS is defined by a cluster of risk factors including in-
sulin resistance, hypertension, dyslipidemia, and obesity [7].
MS is also defined as having at least three metabolic risk fac-
tors — increased blood pressure, high blood sugar level, ex-
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cess body fat, and abnormal cholesterol levels — and greatly
increases the chance of future cardiovascular problems [8].
The symptom cluster that defines the MS has been shown to
contribute to the pathogenesis and progression of T2DM and
its related disorders, cardiovascular disease (CVD), and other
chronic conditions [9—11]. Increased sympathetic activity
and reduced parasympathetic tone have been implicated in
the pathogenesis of the MS and its related complications. In
addition, there is mounting evidence that chronic psycho-
logical stress and negative mood states are strongly associat-
ed, in a bidirectional manner, with insulin resistance, glucose
intolerance, central obesity, dyslipidemia, hypertension, and
other components of the MS [12, 13]. This prevalence is ri-
sing given the epidemic of obesity, which is fueled, in part, by
physical inactivity and unhealthy eating patterns [14]. Given
the dramatically increasing prevalence, associated premature
mortality, disability, complications, and social and economic
costs, management of the metabolic syndrome is of impor-
tance to public health. Here, we review the epidemiology and
summarize existing therapies for MS.

Methodology. Relevant studies were identified and ex-
tracted by irrespective of time and a comprehensive search in
database search engines namely Pub Med, Scopus, Science
Direct and Google Scholar. Irrelevant studies were exclu-
ded in this review article. Terms were typed and searched as
“metabolic syndrome, treatments, dyslipidemia and Yoga”
in titles, abstracts and keywords.

Epidemiology. Worldwide prevalence of MetS ranges
from < 10 % to as much as 84 %, depending on the region,
urban or rural environment, composition (sex, age, race,
and ethnicity) of the population studied, and the definition
of the syndrome used (table 1) [15]. A.J. Cameron et al. have
concluded that the differences in genetic background, diet,
levels of physical activity, smoking, family history of diabe-
tes, and education all influence the prevalence of the MS
and its components [16]. Y.W. Park et al. noticed that there
is an increase in the prevalence of MS from 20 years old
through the sixth and seventh decade of life for males and
females, respectively [17]. L. Palaniappan et al. concluded
that each 11 cm increase in waist circumference is associ-
ated with an adjusted 80 % increased risk of developing the
syndrome within 5 years [18]. The prevalence of MS among
adult population in India was 30 %. State wise analysis of
MS showed that the maximum prevalence of MS was re-
ported in Madhya Pradesh (50 %) followed by New Delhi
(43 %), Odisha (43 %) and Telangana (42 %). Least pooled
prevalence of MS was found in Jammu & Kashmir (15 %)
followed by Haryana (18 %) and Punjab (21 %) [19].

Table 1. Diagnosis of Metabolic Syndrome
by ATP Il Criteria [20]

Increased abdominal waist > 40 inches in men

circumference

> 35 inches in women
> 150 mg/dl
> 40 mg/dl in men

Hypertriglyceridemia

Low HDL

> 50 mg/dl in women
> 130/85 mmHg
> 100 mg/dl

Hypertension
Fasting glucose

Possible treatments
of Metabolic Syndrome
Lifestyle modification

Increasing physical activity helps with weight reduction.
[t additionally has beneficial effects on metabolic risk factor.
Beyond weight ability to control and decrease of aggregate
calories, the eating regimen diet should be low in soaked fats,
Trans fats, cholesterol, sodium, and straightforward sugars.
Compelling weight reduction requires a mix of caloric con-
finement, physical movement, and inspiration; successful
long lasting support of weight reduction basically requires
a harmony between caloric admission and physical action.

Exercise. Reduced daily physical activity in healthy
young adults is associated with negative metabolic conse-
quences such as decreased insulin sensitivity and increased
abdominal fat [21]. Therefore increased physical activity
is likely to be the evolutionary favored pathway to prevent
the development of insulin resistance during metabolic de-
rangements. Chronic subclinical inflammation associated
with the MS could be one reason for the continued physical
inactivity and the induction of a vicious cycle. J. Gustat et
al. showed a strong association between obesity and physi-
cal inactivity [22]. There is an inverse relationship between
physical activity, body mass index (BMI), hip-waist ratio,
and waist circumference [23—25].

So maintaining an active lifestyle can prevent the develop-
ment of the MS. Maintaining lean body mass is essential for
better glucose transport and fat metabolism. Reduction in fat
mass is helpful in increasing adiponectin levels and improving
cytokine profiles; changes in adipokines and cytokines are as-
sociated with the MS. Controlling the release and activity of at
least two cytokines, TNF-a and interleukine-6 (IL-6), could
contribute to the natural protective effects of physical activi-
ty. IL-6 is the first cytokine to be released into the circulation
during exercise, and its levels increase in an exponential fashion
in response to exercise [26]. IL-6 acts as both a proinflamma-
tory and anti-inflammatory cytokine. When secreted by T cells
and macrophages, 1L-6 stimulates the immune response and
boosts inflammatory reactions, while muscle-produced IL-6
exerts anti-inflammatory effects through its inhibitory effects
on TNF-a, IL-1p, and activation of interleukin- 1 receptor an-
tagonist (IL-1ra) and IL-10. Exercise also confers protection
against TNF-induced insulin resistance [27, 28]. At least two
distinct pathways are involved in glucose transport; one is stim-
ulated by insulin or insulin mimetics and the other is activated
by contraction or hypoxia [29, 30]. Phosphatidylinositol 3 ki-
nase is involved in insulin activated (but not contraction-acti-
vated) pathway, while 5’AMP-activated protein kinase partici-
pates in contraction-activated reactions [31, 32].

Yoga

Yoga is rooted in Indian philosophy and has been a part of
traditional Indian spiritual practice for millennia [33]. Yoga
traditionally is a complex intervention that comprises not
only physical activity, but also advice for breathing exercis-
es, meditation and advice for a healthy and ethical lifestyle.
While the ultimate goal of traditional yoga has been described
as uniting mind, body and spirit, it has become a popular
means of promoting physical and mental well-being [34].
Yoga, in Sanskrit means is “Yuj” meaning to unite the mind,

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

Tom 18, N2 6, 2022



[ &)

Orasa Aiteparypm / Literature Review

body, and spirit. Yoga an ancient science has its roots in the
Indus valley civilization dating back to 5000 BC. Ashtanga
Yoga the eight limb Yoga is from the ancient text Patanja-
li Yoga Sutras, which is widely regarded as the authoritative
text on Yoga. Yoga helps in maintaining the body physically
fit. To reduce the risk of the MS physical fitness is necessary.
Several methods are there in yoga. Some of them are Asanas,
Pranayamas, Kriyas. The Asanas which prevent the diabetes
are Suryanamashkaras, Arthamatsyendrasana, Paschimoort-
hana, Hamsa, Mayura, Jatariparivarthana asana. Pranayamas
include Suryabhedana, Chandra Bhedana, Seethli, Seetkari,
Brahmari, Bastrika, Nadisodhana. It brings balance to the
physical, mental, emotional, and spiritual dimensions of the
individual. Yoga is a holistic lifestyle that includes all compo-
nents of healthy lifestyle. Yoga is based on five basic principles:
proper relaxation, proper exercise, proper breathing, proper
diet, positive thinking and meditation [35]. Glucose toxicity,
caused by chronic hyperglycemia, is a potential precursor for
T2DM. Some studies concluded that yoga only significant-
ly lowered FPG in evening sessions in diabetic groups, and
that it was ineffective for the non-diabetic males and morning
session groups of both the genders [36, 37]. Yoga exercise for
16 weeks in obese postmenopausal women has been shown to
improve serum lipids, adiponectin levels and MS risk factors.
It is also reported that a three-month yogabased lifestyle pro-
gram for patients with T2DM can reduce the co-morbidity
of dyslipidemia [38, 39]. A recent literature also suggests that
one-year yoga practice is beneficial in reducing central obesi-
ty by modulating ghrelin in the plasma [40].

Yoga practice has been shown to reduce the concentra-
tion of adipose cells in the visceral region, thus attenuating or
minimizing excess free fatty acid (FFA) released from adipose
cells [40, 41]. This can improve muscle cell, leucocyte and
adipocyte-mediated glucose-uptake by affecting the receptor
composition of their plasma membrane, thereby reducing cir-
culating glucose levels and increasing insulin sensitivity [42].
This can also minimize the loss of the pancreatic cells’ abili-
ty to produce sufficient insulin by reducing prolonged FFA
concentration and its resultant lipotoxicity [43]. In line with
this, reduced FFA secretion from visceral adipocytes, reduced
access of FFA to the liver through splanchnic circulation and
improved gluconeogenesis and glycogenesis have been re-
ported in diabetes patients in response to yoga [42, 43]. The
reduced number of abdominal fat cells indicates shrinkage
of an inflammatory cell infiltration site, which may result in
turning down the release of proinflammatory mediators such
as tumor necrosis factor-a and interleukin-6 [44]. This, along
with increased adiponectin production from the metabolically
healthy adipocytes, may alleviate the proinflammatory media-
tors, lower oxidative stress and reduce the chance of insulin
resistance [45]. On the other hand, yoga may also improve
growth hormone levels and improve sex steroid hormone
levels, which help to normalize LDL and HDL levels by di-
minishing excessive hepatic TG accumulation [46, 47]. Reju-
venation/regeneration of cells of pancreas due to abdominal
stretching during yoga exercise, which may increase utilization
and metabolism of glucose in peripheral tissues, liver, and adi-
pose tissues through enzymatic process [48]. More active prac-
tices followed by relaxing ones lead to deeper relaxation than
relaxing practices alone, documented by research from Swami

Vivekananda yoga research foundation near Bangalore city
and possibility of neuroplasticity bringing about changes in
the pituitary-pancreatic axis [49]. Muscular relaxation, deve-
lopment and improved blood supply to muscles might enhance
insulin receptor expression on muscles causing increased glu-
cose uptake by muscles and thus reducing blood sugar [50].
The improvement in the lipid levels after yoga could be due to
increased hepatic lipase and lipoprotein lipase at cellular level,
which affects the metabolism of lipoprotein and thus increase
uptake of triglycerides by adipose tissues [51]. Pranayama
practices, stretches the lung tissue producing inhibitory signals
from action of slowly adapting receptors and hyperpolarising
currents. These inhibitory signals coming from cardiorespira-
tory region involving vagi are believed to synchronize neural
elements in the brain leading to changes in the autonomic
nervous system; and a resultant condition characterized by re-
duced metabolism and parasympathetic dominance [52]. Yoga
and pranayamas seems to influence through modifying activity
of ascending reticular activating system and thereby also in-
teract with autonomic centers in the brainstem thus affecting
cardiorespiratory and metabolic parameters [53].

Dietary modification. Unhealthy dietary patterns and se-
dentary lifestyles have led to a notable increase in the preva-
lence of overweight and obesity worldwide. Non-communi-
cable chronic diseases (NCDs) related to unhealthy dietary
patterns and weight gain have expanded in parallel, being the
major cause of morbidity and mortality both in developed and
underdeveloped countries [54]. N. Steckhan et al. analyzed
the positive effects of different dietary approaches on MS in-
flammatory markers [55]. J. Godos et al. also conducted a me-
ta-analysis to demonstrate the preventive role of the promo-
tion of healthy dietary patterns to reduce the prevalence of MS
[56]. Recent evidence supports the implementation of healthy
food-based dietary interventions instead of calorie or isolated
nutrient restriction diets [54]. Therefore, poor diet is an im-
portant component of the syndrome that needs to be targeted
for its reduction and treatment. The efficacy of Mediterranean
diet (MeD) on MS has been observed through many studies
[57, 58]. The Mediterranean Dietary pattern typically em-
phasizes fruits, cooked vegetables and legumes, grains (whole,
not refined) and, in moderation, wine, nuts, fish and dairy
products, particularly yogurt and cheese. It is a food pattern
that has the potential of improving health and quality of life in
people who adhere to it appropriately characterizing a way of
life and culture [59]. Various dietary interventions have shown
significant weight loss, improvement in the MS components,
improvement in body composition and cardio-metabolic fit-
ness [57, 60]. Two diets viz. diet relatively rich in carbohydrate
(65 % of energy as carbohydrate, 13 % as protein, and 22 % as
fat: 17 % as unsaturated fat) or a diet that was low in carbohy-
drate and high in protein and in monounsaturated fat (48 % of
energy as carbohydrate, 19 % as protein, and 33 % as fat: 24 %
as unsaturated fat), differing in their composition were tested
on 100 obese patients with MS. At the end of 5 months, though
the syndrome components decreased in both diet groups, a
greater significant decrease in hypertension (p < 0.05) pre-
valence and hypertriacylglycerolemia (p < 0.001) were seen
with the low carbohydrate (CHO) diet group [61]. Thus diet
and lifestyle interventions are regarded as the first line of de-
fense for combating the metabolic disorders.
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Pharmacological treatments. The targeted treatment for
the syndrome underlines the fact that the foremost goal is
to reduce the atherosclerotic risk. This involves directing
attention at the major risk factors so that the treatment is of-
fered to the patients’ relative to their risk. The first line of in-
tervention is however, the lifestyle therapies whether the risk
is long or short term. To achieve maximum benefit, weight
reduction through diet modification and increased physical
activity results in risk reduction concurrently. Drug/phar-
macological therapy isn’t syndrome specific but risk factor
specified [62]. First-line recommendations for reducing
Cardiovascular Heart Disease (CHD) risks include smoking
cessation, reducing LDL-C levels, blood pressure, and glu-
cose levels to recommended goals. LDL-lowering standard
drugs are also recommended. These include statins and eze-
timibe. Other newly identified drugs that reduce the level of
progression of metabolic syndrome related disorders include
thiazolidinediones, GLP-1 agonists, and DPP-4 inhibitors.
Statins are a class of drugs that in their active hydrolysed
form are specific inhibitors of HMG-CoA reductase, the
enzyme responsible for catalyzing the conversion of HM G-
CoA to mevalonate, an early rate limiting step in the choles-
terol biosynthesis pathway. Inhibition of HMG-CoA reduc-
tase with statins has been shown to reduce the plasma levels
of cholesterol and apoB-containing lipoproteins in hyper-
cholesterolemic models [63]. Statins have been shown to
influence the secretion of both LDL and VLDL in patients
with hyperlipidemia. More recently, statins were also found
to be effective in reducing plasma TG levels, inhibiting in-
tracellular cholesterol biosynthesis and upregulating LDL
receptor expression [64, 65]. Ezetimibe was the first agent
to selectively inhibit of biliary and dietary sterol absorption,
without interfering with absorption of liposoluble nutrients.
It acts by blocking the transmembrane protein discovered in
2004, Niemann-Pick CI-Like 1 (NPCIL1) from intestinal
cells, with subsequent decrease of the cholesterol delivered
to the liver, upregulation of LDL receptor expression and
increase of cholesterol clearance. Experimental studies have
involved NPCI1L1 protein and a positive effect of ezetimibe
in other physiopathological components of metabolic syn-
drome, as well [66]. Nicotinic acid is a classical broad-spec-
trum hypolipemiant, known to decrease LDLcholesterol
and triglycerides and as the most effective in raising HDL-C
level. Nicotinic acids have pleiotropic effects related to inhi-
bition of lipolysis in the adipocytes and reduced triglycerides
and CRP synthesis [67]. Reduction in blood pressure using
antihypertensive medications has been shown to reduce the
risk of cardiovascular and cerebrovascular events and mor-
tality. There is a recommendation to start using one out of
five antihypertensive medications as first-line treatment:
thiazides diuretic, calcium channel blocker (CCB), angio-
tensin-converting enzyme inhibitor (ACEI), or angiotensin
receptor blocker (ARB) or a beta-blocker (BB) depending
on the individual patients risk profile [68]. Considering ex-
perimental and clinical studies that have demonstrated the
involvement of the rennin-angiotensin-aldosterone system
in complex interactions between endothelial dysfunction,
insulin resistance, and development of atherosclerosis, in-
hibitors of this system (RAAI), either ACEI or ARB, could
have added metabolic benefits [68, 69]. Currently, seven

types of antidiabetic medications; i.e., metformin, sulfony-
lurea, thiazolidinedione, dipeptidyl peptidase-4 (DPP-4)
inhibitors, insulins, glucagon-like peptide 1 receptor ag-
onists (GLP-1RAs) and sodium/glucose co-transporter 2
(SGLT-2) inhibitors, are available for treating T2DM, with
metformin being first-line of treatment [70]. SGLT-2 inhi-
bitors and GLP-1RAs improving the glycemic control and
demonstrating potential CVD benefits, several other criteria
of the metabolic syndrome including body weight/waist cir-
cumference, dyslipidemia and blood pressure also improved
when treating with these drugs [71].

Conclusions

The metabolic syndrome is a constellation of common
metabolic disorders that is associated with type 2 diabetes
and cardiovascular disease. Insulin resistance and dyslipi-
demia play central roles in the pathophysiology of this syn-
drome. Patients diagnosed with metabolic syndrome often
exhibit raised TG and LDL cholesterol, reduced HDL cho-
lesterol and raised blood pressure and fasting plasma glu-
cose. In this modern world, metabolic syndrome is reaching
epidemic proportions. The consequences of globalization
and industrialization are the emergence of lifestyle related
NCDs contributed by unhealthy dietary patterns, lack of
physical activity and smoking as well as alcohol abuse. With
only a handful of people following the healthy diet and life-
style, majority still fall in the bracket of those with compro-
mised diet and lifestyle, burdening the health services. Socio
economic changes and eventually globalization has led to
transformation in the society. This has led to alterations in
the dietary habits eventually resulting in nutrition transition.
Pharmacological treatment is only based on only diagnosis
and symptoms. Recently approved anti-obesity drugs can be
prescribed to reduce body weight, particularly abdominal
visceral fat. Other medications such as TZDs, metformin,
lipid-lowering medications, RAS blockers, and cilostazol
exert many metabolic effects including anti-inflammation.
A first line intervention targeting MS involves dietary and
lifestyle modification with regular physical activity over a
period of time. However, improvement in MS parameters
can only be maintained when these modifications can be
sustained. Therefore, dietary and lifestyle modification in
continuum is required to overcome MS holistically. The
main and foremost treatment for metabolic syndrome is to
eliminate the causative risk factors of it.
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MeTabGoAIYHUN CUHAPOM i MIAXOAU AO MOTO AiIKYBOHHS (MOCAIAOBHA Tepanis):
OrAgA AiTepaTtypu

Pe3rome. Merta6osniunnii cunapom (MC) BU3HAYaETLCA KJIACTEPOM
akTOpiB PU3KKY, BKIIIOYAIOUM PE3UCTEHTHICTh JI0 iHCYIIiHY, apTe-
piaibHy rinepreHsiio, Jucinigemiio ta oxupiHHsa. MetabomiuyHuit
CUHIPOM TaKOX BU3HAYAETHCS SIK HASIBHICTh IIOHAWMEHIIIE TPhOX
MeTaboMuyHMX (haKTOPiB PU3MKY — ITiABUILIEHOIO apTepialbHOTO
THUCKY, TIBUIIIEHOTO PiBHS IYKPY B KPOBi, HAIJTUIIIKY XUPY B Op-
raHi3Mi Ta aHOMaJIbHOTO PiBHSI XOJIE€CTEPUHY — i 3HAUHO MiBUIILYE
MMOBIpHICTh MaliOYTHIX CeplLIeBO-CYIMHHUX IPpo0aeM. 3a OCTaHHi
50 poKiB criocTepiranaocs pizke 3poCTaHHsI METa0OIIYHUX PO3JIaiB,
BKJIIOYAIOUM OKUPIHHS Ta LyKpoBuii aiadet (L) 2-ro Tury, npu-
YoMy OUiKyeThcs, o 10 2030 poKy KiJbKicTb JIIonei, y SKuX Jia-
rHoctoBaHo LI/ 2-ro Tuy, y BCbOMy CBITi epeBUILKUTE 360 MiIbiio-
HiB. PaHHsI niarHOCTHKA BaxkjivBa U151 €(heKTUBHOIO BUKOPUCTaHHS
croco0y XUTTs Ta Moaudikalii pakropa puznky. MeaukaMeHTO3-
Ha Teparist MC cripssMoBaHa Ha JTiKyBaHHSI OKPeMUX KOMIIOHEHTIB
MC, 30KkpeMa BUKOPUCTAaHHSI aHTUTITIEPTEH3UBHUX 3aC00iB, CTaTHU-
HiB Ta MeT(OPMiHY, JeSIKMX MPUPOTHUX CHOIYK, METO/IB OTH Ta
JOTPUMAaHHSI criocoOy XuTTs. ToMy B 1iil OMISIIOBII CTATTI PO3IJIsi-
HYTI pi3Hi MeTOIM JIiKyBaHHsI. CBIiT TOCTPO ITOTPEOYE MOLITYKY METO-
NiB JIIKyBaHHSI METa0OIiYHOTO CUHAPOMY. [HCYIIHOPE3UCTEeHTHICTh
i AMCinmigeMist BilirpatoTh LIEHTPAJIbHY POJib Y MaTo(dizioorii 1bo-

TO CUH/IPOMY. ¥ CydaCHOMY CBiTi MeTaOOJiYHMI1 CUHIPOM HadyBae
MacmTabiB emigemii. 3 oIy Ha Te, 10 JIMIIE HeBEIMKa KiTbKICTh
JIIOZIeN JOTPUMYEThCS 3lI0POBOTO Xap4yyBaHHS Ta CIIOCOOY KWTTS,
OLNBIIICTh BCE IIIe MOTPAIUISIE B IPYIy TUX, XTO HE JOTPUMYEThH-
¢S HaJIeXKHOTO crioco0y XuTTs. CollialbHO-eKOHOMIUHI 3MiHU Ta,
3peLlTOolo, I1obati3allis Mpu3Beau 10 TpaHchopmalii cycriiibeTsa.
Lle mpu3Beso 10 3MiH Y XapuoBUX 3BUUKAX, 110 3PEILTOIO TPU3BEJIO
10 3MiHU PeXUMY XapuyyBaHHS. MearKaMeHTO3He JIiKyBaHHS IPyH-
TYETHCS JIMILIE Ha KOPEKIIil MEBHUX CUMMTOMIB. HelronaBHo cxBa-
JIEHI TIperapaTty MpoTH OXUPIHHS MOXHA TIpU3HAYaTH I 3MEH-
LLIEHHST MacH Tijia, 30KpeMa a0IoMiHaIBHOTO, BiCLIEPAIIBHOTO XUPY.
Brpyuanns nepiuoi giHii, HaiiieHe Ha MC, nepenbavae 3MiHy Ji-
€TH Ta CITOCOOY KUTTS 3 PETYISIPHOIO (Pi3UIHOI0 aKTUBHICTIO TIPO-
TSATOM TIEBHOTO Tiepiomy Yacy. OmHak rmokpaiieHHs mapametpis MC
MOXHa CIIOCTEepiraTy JIMIle B TMX BUMAAKaX, KOJIU 1Ii Moauikalrii
MiATPUMYIOTBCSI BIIPOIOBX TPUBAIOro yacy. Tomy Ajisl LJTICHOTO
nonosiaHHs MC HeoOXxinHa Oe3rnepepBHa 3MiHa JIIETU Ta CIIOCOOY
XUTTa. OCHOBHMM JTiKyBaHHSM METa0OJIiYHOTO CUHIPOMY € YCY-
HEHHSI MPUYMHHUX (haKTOPiB PU3UKY HOTO PO3BUTKY.

KirouoBi cioBa: uykposuii niaber; XpoHiuHi HeiH(eKLiiHi 3a-
XBOPIOBAHHSI; JTiKyBaHHSI; METa0OIiYHUI CUHAPOM
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NepcneKTBM BUKOPUCTAHHS NPO6IOTUKIB
9K MOAYASTOPIB KULLKOBOI MIKPOGIiOoTU
NMpPW OXXUPIHHI (OTAS A AiTEepaTtypu)

Pestome. B orisai 3aKopaoHHUX gxepesn fitepatypu 3 HayKoMeTpu4Hoi 6a3u Pubmed po3rnsgaeTbcsi nutaH-
HS1 LLJOJO NepcrekTuB BUKOPUCTaHHSA Ta €QEKTUBHOCTI MPOBIOTUKIB K MOAY/IATOPIB KULLKOBOI MIKpOOGIOTH rpu
OXUPIHHI. ABTOpamy HaBogsTbCA AaHi LLO[O naTtoreHeTNYHOI posi KULLKOBOI MIKpobGioTu Ta ii noxigHux, nepLu 3a
BCE KOPOTKOJIAHLIFOrOBUX XUPHUX KUCIOT Mpy MeTaboslivHHO acoLifioBaHNX 3aXBOPHOBAHHSIX, TAKUX 5K OXUPIHHS.
HaBogunTbca icTopn4Ha fosiaka, knacvgikauis iei rpynv 6ionoriYHo akTuBHUX rpenaparis, nepesiiKk KepisBHULTB
3 ix 3acTocyBaHHs1, NPoBIfHI MexaHiamMu Aii NpobioTuKIB, Hacamnepes 3a YMOB OXWPIHHS, iX CrIPUATANBUI BRVNB
Ha aHTPONMoOMETPUYHI MOKa3HWKM, napameTpu JinigHo-ByrneBogHOro romMeoctasy, nposiaHi 6ioMapkepu, siki aco-
Litor0TbCs1 i3 3aXBOPoBaHHAM. HaBogaTecs gaHi oo nepcrexkTuB rnpu3HavyeHHs rnpobioTnkis ocobam 3 Mop-
GIBHUM OXUPIHHAM ricss 6apiaTpuyHOI Xipyprii, aKUeHTYETbCSA yBara Ha xap4oBuX npoayKTax 3 npobioTMdHuMm
BJ1aCTUBOCTAMM, POIITISAAETLCA MUTaHHS LWOAO MoJabLUMX AOCIAXKeHb Ta 6e3rneKku BUKOPUCTaHHS npenaparis
rpo6ioTU4YHOI cepii 3 ypaxyBaHHAM HU3KV BUMOI O e(beKTUBHOIO iX npmnaHaveHHs. [1pobioTn4HI npenapart Mo-
XKYTb Matu CripyUsaTIINBV €OeKT K KOMIJIEMEHTapHa Teparniisi i1 60poTbOU 3 OXUPIHHAM 1Py TPUBAIOMY BUKO-
pUCTaHHI y BUCOKUX [03aX. Y HU3Li eKcriepuMeHTasibHuX Ta KIiHIYHUX JOCIAKEHb MOBIAOMIIS/IOCH MPO 3HWXKEHHS
macw Tina, piBHIB rioKo3u, NinigiB Ta iHWnxX 6iomapkepis rpu npuiomi npobioTukis. KopoTkodacHe (< 12 TUXXHIB)
BXWBaHHS rpobIOTUKIB CIIPUSATIO 3MEHLLEHHIO IHAEKCY MacH Tina i MpoLeHTHOIro BMICTY XUpY B opraHiami, ane su-
PaxeHicTb 3a3Ha4eHnx eqekTiB 6yna Hesesmkow. MoaynoBaHHs CTaHy KULLIKOBOI MIKpO6IOTH 3 BUKOPUCTaHHAM
MYTIbTUCTPENIHOBUX MOSILUTAMHUX MPOBIOTUKIB MOXe CTaTu LiHHUM iHCTPYMEHTOM Ha AOAATOK [0 TpaauuiiHux
TiNJO3HKXYIOYNX Ta aHOPEKCUIreHHUX 3acobiB. B ymMoBax 3pocTaroqoro iHTepecy 4o MeToAIB MiKpo6ionoriyHoi
Tepariii, akTMBHOIro 3acTocyBaHHsI fipenapariB Yiei rpynu, HAacCU4eHOCTI PUHKY MpPoBIOTUKIB OCOOSINBOIrO 3HAYEeHHS
HabyBa€e nuTaHHs1 6€3rneKku nPobioTUHHUX LUTaMIB.

Knio4oBi cnoBa: oxupiHs; kuLLKOBa MIKPOGIoTa; MpoGIOTUKM; aHTPOMOMETPUYHI MOKA3HMKY; NiMigHO-BYr/ie-
BOAHWI romeocTas; 6ioMapkepu; ornsg

Cepell TIpOBITHUX XPOHIYHUX HEiH(MEKIIIHHUX 3aXBO-
pIOBaHb HACEJICHHS CBITY abaoMiHalibHe OXUPiHHS (OX)
CTa€ TOJOBHUM IIPiOPUTETOM OXOPOHU 3IOPOB’ST OLIbIIO-
CTi PO3BMHEHMX KpaiH y 3B’SI3KY 31 3HAYHOIO MOITUPEHICTIO
Ta HECHpUSITIMBUMM Haclinkamu. Ha cydacHomMy erami
O acotiiiioBaHe 3 TUChYHKIII€IO XUpoBoi TKaHUHU (KT)
i ractpoinTecTruHaabHUX nentuais (I'1I1), xpoHiyHuM Ma-
JIOIHTEHCUBHMM 3amnayieHHssM (XM3), rirepakTuBalli€io
CUMITATUYHOI HEPBOBOI i PEeHIH-aHTIOTEeH3UH-AJIbOCTEPO-
HOBOI CHCTeM, Iepebdirae Ha TJIi BxKe iCHYI0UOi iHCyIiHOpe-
sucreHTHOCTI (IP), paHHiX mopyileHs jgininHOTO i ByrJe-
BOJIHOTO OOMiHiB. ICHYIOTb pi3Hi cTparerii 111010 KOpeKIILil

O:x, BKJIIOYAI0YX 0OMEXKEeHHSI KaJIopiii, iHTepBaJIbHE TOJI0-
IyBaHHS, BUKopucTtaHHs mpobGioTukiB (ITPob), mpebio-
tukiB (I1Peb), dbepmeHTOBaHMX TIPOAYKTIB, OapiaTpUYHOI
Xipyprii, TpaHCIIaHTallil (peKaJTbHOI MiKpOOIOTH Ta iX I10-
enHaHHs [1, 2].

KuwwkoBa MiKpo6ioTa Ta OXXUPIHHS
Mikpob6iota (M0) KMIlIEUHUKA € LIEHTPOM OCTaHHIX
HAyKOBUX JOCJIIKEHb, OCKIJIbKM BOHAa MOXE BimirpaBaTu
KJTIIOUOBY POJIb Y PO3BUTKY Ta IporpecyBaHHi Ox [3]. Oc-
TaHHIMM POKAMM CTaJI0 MOXJIMBUM BTiJICHHSI HOBUX Tepa-
MEeBTUYHUX CTpaTeriii 1momao Kopekiiii MO, y ToMy 4ucii
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3 BUKOPUCTAHHSIM OiOJIOTiYHO aKTUBHMX IIpernapaTiB —
MpoOiOTUKIB Ta MPeOiOTHKIB, 3a TOMOMOTOI0 SIKUX MOXHa
3M1iICHIOBATH PETYJISLLI0 aleTUTY, 3MEHIIYBaTh Macy Tija
(MT) i IP, mokpamryBaTi MeTabOIiIYHMI ITPOdiab Malli€H-
TiB B3araii [4]. OcTaHHIMU poKaMu BCTaHOBJICHO, IO B
OrPSITHUX JIIOAEH TeBHI MeXaHi3MM PO3BUTKY METa0OJIiu-
HUX PO3JIaJIiB PETYII0I0ThCS Yepe3 Bich « MO — KumeuHuk —
Mo30K» |5, 6]. Lleit curHaMbHUI HUISIX 32 TOITOMOTOIO TOp-
MOHIB i MeTa0OJIiTiB BIUIMBAE HA IIPUAHSTTS 1Xi, XapuOBY
MOBENiHKY, arneTut. AcouiiioBaHi 3 OX 3MiHU B CKJafi i
(yHKIIIOHAJIBbHIN aKTUBHOCTI MO crocTepiraioThes i Ipu
I1chio3i, 3HIMDKEHHI ITPOHUKHOCTI KHIIKOBOro Oap’epa
(dbeHOMEH «TipsSIBOrO KUILIEUHMKA» ), aCOLLil0I0Thes 3 XM3
Ta iIMyHHOIO AuchyHKIIE [7].

3HauHy pojib y (YHKIIOHYBaHHi oci «M06 — Kuiey-
HUK — MO30K» BilirpaloTh HeAPOTPaAaHCMITEPH, 1110 IIPOIYKY-
FOThCSI CUMOIOTUYHUMU MiKpoOaMu, TTOXiTHi aMiHOKHUCIIOTH
TpunTodany, sIKi 6e3mocepeaHbO BILIMBAIOTh HA PETYJISLII0
aneTuty. Bimomo, 110 meski Bumy 6akrepiii MOXYThb IIPOIY-
KyBaTH CMOJYKU — TOIMEPeTHUKN HEHMPOTOPMOHIB CepoTo-
HiHy i qoaminy, sKi 6epyTh y4acTh y CKJIQIHUX LUISIXaX pe-
ryssuii anetuty [8]. Ha myMKy BueHUX, yepes rnepudepuuHy
pPeryJsiiio cepoToHiHy MO MoKe BIUIMBATU HE TLIbKU Ha
areTuT per Se, ajie 1 Ha CTaH CEeplIeBO-CYIMHHOI CUCTEMU,
JIMaHWIA MeTaboJli3M, TOMEOCTa3 IJIIOKO3M Ta iHCYJIiHY.
Hesiki Bugy MoogHokucaux oakrepiii (LAB) — tun Firmi-
cutes, pan Lactobacillales, 6idinobakrepiit Bifidobacteriales i
MNPOIMOHOBOKUCINX OakTepiit Propionibacteriaceae MOXyTb
CHHTE3YBaTU CEPOTOHIH, TUM CaMUM OpaTH y4acTh Yy pery-
Jsiuii anetuty. ExcriepyMeHTanbHI JOCTIIKEHHST ToKa3a-
JIA, 10 TIOPiBHSIHO 3 THOTOOIOTMYHUMHM (0e3MiKpOOHMMM)
MMUILIAMU Y TBAPUH, SIKi OTPUMYBAJIM MPOTSroM 14 qHiB Bi-
fidobacterium infantis, TIna3MaTU4IHI PiBHI CEPOTOHIHY OynIu
Maitke BTpudi Buii. Lleit ¢akT minTBepmKye rimotesy, 110
KOHIIEHTpallisl CEpPOTOHIHY B KPOBi BEJMKOIO Mipolo 3ajie-
JKWATh Bill aKTUBHOCTI KUIIKOBOI MO. CripusiTyiuBuii BIUIUB
Ha MeTaboJ1i3M CEPOTOHIHY B €KCIIEPMMEHTI Ha MUIIIaX Ma€
i MiKpoOpraHi3M 3 MPOTEKTOPHUMH 111010 O BIACTUBOC-
tamu Akkermansia muciniphila [9]. A. muciniphila Takox €
0araToo0ilsIIoYMM KaHAUJATOM Ha CTBOPEHHS MPOOioTHKa
HACTYITHOTO TIOKOJIiHHSI JIJIs1 3a1100iraHHsI 3aMmajJbHUM i Me-
TabOJIIYHUM po3jiagaM, BKiItoyawdu Ox.

Taki meTtabosiTu KopucHux Oaktepiii MO, sIK KOpPOT-
kosanmorosi xupHi kuciaotu (KJIZKK), Takox BrivBaloTh
Ha 0aJlaHC TOPMOHIB, BiIMTOBiTaJbHUX 3a alleTUT. 30KpeMa,
MpoITioHaT 30iIbIIIye CUHTE3 TOPMOHY HACUUYEHHS JICTITU -
HY, IepelIKOoIKA€E HAIMIPpHOMY CIIOXXMBAHHIO 1Xi; OyTHpaT
BiTHOBITIOE YyTIMBICTB MO iHCymiHy (IHC) i perymioe ctaH
KMIIIKOBOTO Oap’epa; alleTaT CJIyTye eHepreTMYHuUM CcyOo-
CTpaTOM [JIsl KJITUH Pi3HMX OpraHiB, BKJIIOYAIOUM MO30K
[10]. KJIZKK cripustiots BuBinbHeHHIO ['II1 — rimokaroHo-
nonioHoro nentuay-1 (GLP-1) i mentuny YY (PYY), 1o
MPU3BOJUTS /IO TAJIbMyBaHHSI arieTUTy, 3MeHIeHHsT XM3 i
OKVCHIOBAJIBHOTO CTPECY, 3HUXKEHHS CEKpELlii ITTI0OKaroHy,
MOKpaIIeHHS YyTJAMBOCTI 10 [HC 3a 10MOMOrot0 TpaHCIop-
tepa GLUT4.

Y nocnipkeHHsIX BCTaHOBJIEHA acolliallisi MixXX iHTEHCUB-
HicTio XM3 i crietndiyHUMU MiKpOOHUMM MeTabosTiTaMu,
TakuMH siK Jtinonosnicaxapuan (JITIC), ki € KOMITOHEHTOM
KJIITUHHOI CTIHKM MaTOTEHHUX rPaMHETaTUBHUX OaKTepiii.

[MoTpamisiioun B KpoOB y MiABUIIEHUX KiabKocTsx, JIIIC
MPU3BOIATh A0 BUKUIY HUTOKiHIB, XM3 i mMeTabosmiyHOI
eHmoTokcemii [11]. ¥V Toiil e yac KOMIOHEHTU KJIITMHHOI
CTiHKM IpaMITO3UTUBHUX OAKTEPiii, 10 CKIIaIy SIKUX BXOIUTh
OLBLIICTD «CIPUSTIMBUX» OakTepiii (Lactobacillales, Bifido-
bacteriales, Propionibacteriaceae), 3HVXYIOTh piBeHb XM3,
o ingyKyeThest JITIC Ta riependbayae MOXIMBICTD Teparie-
BTUYHOTO BBEJIEHHSI IITaMiB ITPaMIIO3UTUBHMX OaKTepiii 7151
TMIOJIITIIEHHST MeTaboJ1iyHOoro 300poB’s. [lincymoByroun Ha-
BejieHi rarodiziosoriuHi hakTopu, BindHaunumo, 1o Ox xa-
PaKTepU3YETHCA 30iTHEHHIM MiKPOOHOTO Tei3aXKy KUIIed-
Huka, aktuBauicto I'1I1 ta iMmyHHOI cuctemu, nucbaiaHcoM
B YTBOpeHHi HelipoTpaHcMiTepiB Ta KJIKK [12].

ICTOPUYHO AOBIAKO TA TEPMIHOAOTIS
[Ipioputer y hopMyBaHHiI KJTAaCUUHUX YSIBJIEHb TTPO POJIb
MO0, xapakTep B3a€EMUH MiX HElO i MAKpOOpraHi3MOM HaJie-
xkuthb [.I. MeunukoBy (1908 p.). 3a BuzHaueHHsim BOO3,
MPOOIOTUKY — 11€ XWBi HEMATOreHHi Ta HETOKCUYHI JIST JTIO-
IUHU MiKpOOpPraHi3Mu, siKi Ipyd 3aCTOCYBaHHI y BiIMOBiI-
Hill KiJTbKOCTi € KOPMCHUMM JJIsI 3M0POB’Sl JIIOAWHM, 3IaTHi
BiTHOBJIIOBAaT HOpMaJIbHY MO opraHizamy, 3ryOHO JisITM Ha
IMaTOreHHi Ta YMOBHO-TIaTOTeHHi OakTepii. [IpobioTnky —
(hapmarieBTMUHI TIpemnapatv, creliaJibHi (YyHKIIIOHAIbHI
XapyoBi MPOAYKTU a00 0i0JOriYHO aKTUBHI IT0OOaBKU, OC-
HOBOIO SIKUX € XWBi KJIIITUHU MiKpOodJIopH, HAIal0Th MO3M-
TUBHI eeKTu Ha ¢iziojoriyHi, 6ioxiMiuHi, iMyHHI peakilii
OpraHi3My JIOOWHU IIISIXOM ONTHMIi3allii Ta crabimizarii
(yHkuiit it HopmanbHOT M6. 3a octaHHi 20 pOKiB MOYaIOCh
inTeHcuBHe BuBYeHH: [1Pob, mocsarHyTo 3HauHMit mporpec
y po3po01ii eheKTUBHUX TIpenapaTiB i€l cepii [13, 14].
Tepmin «probiotic» OyB BIepllle BMKOPUCTAaHUU B
1965 poui amepukaHchbkKUMM BeTepuHapamu D.M. Lilly,
R.H. Stillwell 1151 onvicy peyoBUH, 1110 BUALISIOTHCSI OMTHUM
OpPraHi3MOM i CTUMYJIIOIOTH OisUIbHICT iHIIOro. Kopexiiiro
MUCOIOTUYHMX TIOPYILIEHD 3a JOTIOMOTIOI0 ey0ioTUKIB (eu-
bios — ev Biog, BiTHOBIOIOUI piBHOBAry) BUKOPUCTOBYBA-
Jii Ha novatky 70-x pokiB XX cT. CriouaTKy OyJju OiHO-,
JIBOIITAMOBI IperapaTu, sKi MicTuiau JiodirizoBaHy 06io-
Macy kiituH FE. coli, Bifidobacteria i Lactobacilli. T1ouryku
kpauioro [1Pob 3aBepiunyivcss CTBOPEHHSIM MYJIBTUKOM-
IMMOHEHTHMX IIpeIapariB — CUMOIOTUKIB (Bim symbios —
ovl Blog cmiBicHyBaHHSI), SIKi MICTATh A€KiJibKa MiKpooO-
HUX IITaMiB B omHOMYy Ipemnapatri. CaHOTeHeTUYHY Iif0
MpU MeTabOTIYHUX 3aXBOPIOBAHHSX crpaBisioTh i [1Peb.
Jlo cuM0ioTUKIB Ayke O0JM3bKi CMHOIOTUKM (Bif syn bios —
oLV Biog, B3aEMHE TTOCWICHHS eeKTY Jii), sIKi TIOETHYIOTh
B onHoMy npenapaTi [1Pob i [1Peb, ctumyniooTs pict i
MeTaboTiYHy aKTUBHICTh HOpMabHOI M6 [15, 16]. OcTtaH-
HiM YyacoMm 3’SIBUJIMCh MOCTOIOTUKM, MapabioTUKU, MeTa-
6iotukwm [17], MyaBTUCTPEHOBI MPOOIOTUYHI TIpernapaTu,
10 TMiAKPECTIOE pisHOMaHITTS iX epektiB. OcTaHHIMU pO-
kamu acoptuMeHT [1Pob momiTHO po3mmpuBcs, 3apa3 Bi-
nmoMo noHaz 60 npenaparis. IcHye i Tak 3Banuii [1IPob-ma-
panoKc, SIKUM ToJIsira€ B TOMY, 110 SIK >KUBi, TaK i MepTBi
kiaituau B [1Pob-npomykrax MoXyTh reHepyBaTh KOPHUCHI
GiosoriuHi edextu. Tak, xuBi [TPob-kiiTMHY BriMBamOTh
Ha MO0 IIUTYHKOBO-KUIIKOBOTO TPAKTYy i1 iMyHHY BiITIOBiab,
y TOW 4Yac SIK KOMIOHEHTH MEPTBUX KJIITUH CIIPaBJISIOThH
BaXXJIMBY MpOTU3ANabHYy Ait0. Escherichia, nesxi eHTepO-
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koku (Enterococcus faecium SF68) i ITPob-npixmxi Sac-
charomyces boulardii mepcrieKTUBHI 1IOMO iX JIIKAPCHKOTO
3aCTOCYBaHHSI TIPU META0OMIYHUX TTOPYLIEHHSIX.

Bimoma mneBHA KiIbKiCTh KEPIiBHMUITB IIOOO BUKO-
puctanHs [1Pob y MenuuHiii mpakTulii, iCHye i opraHi-
3allisg, sgKka 3aiiMaeTbcd nutaHHgaMmu [1Pob Tta I1Peb, —
International Scientific Association for Probiotics and
Prebiotics (ISAPP) [18]. [daHni 1momo TepMiHoJIorii, icTopii
ITPob Bix HeBU3HAHHS /10 3aXOIJICHHSI HUMU HaBOMSITHCS
B myOutikanisix nepiuoro aecsatupivus XXI cropivus [19].

Mpo6ioTnku:
KAACUDiKALiF TO MeXAHI3MMU X Al

Cepen nosutuBHux edekriB [1Pob nmpu meraboniuHo
acollililOBaHMX 3aXBOPIOBAHHSX BiA3HAYalOTh: aHTUKAH-
LIEpOTeHHY Ta IMyHOMOIYJIIOIOUY [il0; iHaKTUBALlil0 Me-
NiaTOpiB ayieprii; MOKpAIlleHHsT MiKPOUMPKYJISLLil; pomy-
KyBaHHSI OpTaHIiYHUX KUCJIOT; CUHTE3 BiTaMiHiB Ipynu B,
KOPUTYBaHHSI PiBHIB TJIIOKO3M i JiMifiB y KpoBi. ChOronHi
I1Pob 3acTOCOBYIOTBCS Y CHOPTCMEHIB, U151 3HUKEHHST PU-
31Ky CeplIeBO-CYIMHHUX 3aXBOPIOBaHb, y TOMY YMCIIi MPU
COVID-19. € nonepenHe MiATBepAXEHHS MPEBEHTUBHOI
podi [1Pob mono nmpodinakTrku ileMiaHoi XBOpoOu cep-
1181, iX TilOXOJIeCTepUHEMIYHOTO e(eKTy, 3HUXKEHHS apTe-
pianbHOro THCKY (AT), MT, repornpoTekTopHOi aii, raab-
MYBaHHs aBTOIMyHHMX mipotiecis [20, 21].

Cnpuamaugi epexmu npobiomuxie npu oxcupinni. Ocra-
TOYHUX BUCHOBKIB 11010 peanbHoro BrumuBy [1Pob 3a ymos
O3X TTOKU 110 3pOOUTU HEMOKJIMBO, OTHAK HEMAE KOTHUX
CYMHIBIiB, 1110 BOHM € HOBMM IIUISIXOM Y JIIKyBaHHi IIi€l
naHaemii Joactea. Ha cborogHi € 1ocTaTHbO KIIiHIYHMX
Ta eKCIIePUMEHTAJbHUX MOCTIIKEeHb, SIKi MiITBEPIKYIOTh
nporekropHuii epexr [IPob momo Ox. [TPob MoxyThb
6oporucs 3 OX pi3HOMAaHITHUMU CIIOCOOaMU, CIPUSTIOUMN
BUBUIBHEHHIO TOPMOHIB, III0 3HWXKYIOTH arleTUT, HacaM-
nepen 3ragyBanux Buiie GLP-1 i PYY, gki nomomMaraioTb
crnajaoBaTy Kayopii, MiABUIIYBaTU PiBeHb aHTiOMOETUHO-
nonioHoro 6inka 4 (ANGPTL4), 1110 npu3BoanTb 10 3MEH-
IIEHHSI HAaKOMUYEeHHs BicuepanbHoro xupy [22]. [Mokpa-
LIYIOYX 300POB’SI CIM30BOI 000J10HKM KuieyHnka, [1Pob
MOXYTb 3MeHIIUTH XM3, sike npuramaHHe Ox.

IIpoaHanizoBaHi HaMM JOCIHIIKEHHS IIOAO BIUIUBY
[TPob Ha xBopux 3 OX Majid pi3HOMaHITHUI XapakTep.
OpHi 3 HUX KOHCTaryBasiv BIUIMB pi3Hux ITPob-rpym y
JIIKyBaHHI TALIIEHTIB 3a JAaHWMU TIPOCIIEKTUBHUX ITOCIi-
JDKeHb abo IyOJtikalliii B HAyKOMETpUYHUX 0Oaszax, iHIIi
OLIIHIOBAJIX 3MiHU HU3KW aHTPOTIOMETPUYHHUX MOKA3HUKIB
micist X BXXUBaHHS, TpeTi Bu3Havaau BruinB [1Pob Ha 6io-
MapKepHu, JilliTHO-BYIJIeBOIHUI romeocTas, |P, BKiouyaro-
9M i eKCTIIEPUMEHTAJIbHI POOOTH Ha TBapHUHAX.

AHanizyouu neputy epyny nybpikayiii, Bigl3Ha4MMO, 110
E. Lau [23] Ta cniBaBT. mociimwim 3actocyBanHs [1Pob ta
MWHaMiKy XapakTepucTuk OX 3a pesyiabraTaMu PEECTpY
NHANES (National Health and Nutrition Examination
Survey), 1999—2014 pp. ABropu BkItounu aaxi 38 802 no-
pociux, i3 skux 13,1 % nosinomuiu nipo nipuitom [1Pob.
CrnpustiuBa Monynsaiiss M6 micis BxkuBaHHs [1Pob Oyna
npsiMo ToB’s13aHa 3i 3mMiHamMu MT Ta ii iHnekcy (IMT), a
nposiu Ox 0yau HrkuruMu B [TPob-rpymi (p < 0,001). Tak,
IMT 6yB 3HayHO HuzxkuuM B [TPob-Tpymi, Tak camo sik cu-

cromiynmii Ta miacromiuyauii AT i piBexb tpuriiuepunis (TT),
a JIIOMPOTEIHU BUCOKOI IIUTBHOCTI OyJId BipOTiAHO BUIIMU-
mu B [TPob-rpyti (p < 0,05). Orisan X.M. Tomé-Castro [24]
Hajia€ J0Ka3M YCIITHUX Pe3yJIbTaTiB y CXYIHEHHI 3a T0T0-
Mmoroto [TPob. 23 kiiHiuHMX BUMTPOOYBaHH:I, OMy0IiKOBaHi
y PubMed y 2000—2019 pp., Bianosinaau Kputepisim BKITO-
yeHHs. JlikyBanbHa posb [1Pob nposiBasiiack y 3HMKEHHI
MT T1a IMT, y cnpusITIMBUX 3MiHaX BicliepajbHOI XKMUPOBOL
30HU, OKpyXHOCTi Tami (OT) Ta creron y 14 BunpoOyBaH-
Hs1x (60,87 %); 14 mocmimkenb (60,87 %) BUSIBIIN 3MiHU Y
nposigaux KJI2KK Ta 6iomapkepax maiieHTiB.

Meroto J. Alard Ta cmiBaBT. [25] Oysiio BUSIBJICHHS
[1Pob — xanmunatiB ajs jdikyBaHHsa OX 3a JOIOMOTOIO
KOMOIiHAIIil MiAXOmiB in vitro Ta in vivo. ABTOpPU OLIIHIOBA-
JIN 3AaTHICTh 23 MIKpOOHUX IUTaMiB in vifro oOMexXyBa-
TW HaKOTIMYEHHS JIIMiIiB B amIuIOLMTAX Ta MOCUITIOBATH
cekpenito GLP-1. BukopucroByourd MwuIladyy MOJEIb
OX, CIPUYMHEHOTO BHCOKOKAJIOPIMHOIO Mi€TOIO, MiCIsI
CKPUHIHTY in vitro Oyau BUOpaHi 1ITaMu, MOOAMHOKI abo
y BULJISIII CyMillleid, Juist OCIiIKEeHHS in vivo. OTpuMaHi
naui, mo wram Bifidobacterium longum Pl 10, sixuit BBO-
IITh OKpeMo, Ta cyMitll B. animalis subsp. lactis LA §04 Ta
Lactobacillus gasseri LAS06 ranbmyBanu 30iabiieHHs MT
Ta 3MEHIINIM NoB’s13aHy 3 O MeTaboIiuHy AUCOYHKILIO
ta XM3. 3axucHi epektu [1Pob Oynu noB’sg3aHi Takox 3i
3MiHAMU eKCIpecii TeHy JISTITUHY Ta JeITUHOBOTO PelleT-
TOpa y rinorajaMyci, a TaKoxX 3 MOIyJIsILi€o ckiuary MO
KMIIIEYHMKA Ta IPODisIIo >KOBUYHUX KUCTIOT.

Y Oopyeiit epyni nHaykoeux docaidicensv CIil BiI3HAYUTH
NeKiabKa cTaTeil. BijblIicTh HOCTiIHUKIB KOHCTATyE, IO
[TPob Gynu 3anpornoHoBaHi ik 6araToo0bilisitoya HoBa Tepa-
MEeBTUYHA CTpaTeTisl IS JTiKyBaHHs/3anobiranHst Ox. 3ria-
HO 3 JTaHWUMU AOCJIIKEeHHs, OIyOJiKOBAaHMMHU B XKypHali
«Obesity Reviews», KopoTkocTpokoBe BukopuctanHs [1Pob
acouiroetecsa 3i 3meHieHHs M MT, IMT i xupoBoi macu
(PKM) B 0ci6 3 HagmipHOI0 Macoto Tita (HMT) a6o Ox [26].
Ouinui mignsiranu 15 nocaimkeHb 3a ydacTio 957 nallieHTiB,
TPUBAIICTh iIHTEPBEHIIil 3HAXOIMJIACh B Aiana3oHi Bix 3 mo 12
TWXKHIB. JIOCTiTHUKY BUSIBUJIM, 1110 MOPiBHSHO 3 ILIanebo
BBeneHHs [1Pob mpusBonwio no 3HmkeHHss MT (3BaxkeHa
cepents pisHuug —0,60 kr [95% nosipuuit intepsan (1)
—1,19 ... —0,01 kr]), 3umwkenus IMT (—0,27 kr/m? [95%
I —0.,45 ... —0,08 xr/m?]) i BimcoTKa BicLepaJbHOTO XHUPY
(—0,60 % [95% O1—1,20 ... —0,01 %]). ITpu 11b0MY, XO4a B~
paXkeHiCTh X e(EeKTiB BUSIBUIACS HEBEJIMKOIO, 3a3HAUaBCSI
cnpusitauBuii BrummB [1Pob na 2KM o6ctexxenux (—0,42 kr
[95% O1—1,08 ... 0,23]).

Tpems epyna nyéaikauiii ujodo I1Pob Mae pi3HOCIIPSIMO-
BaHi pe3ynbrati. OCTaHHI JOCIiIXKEHHS CTBEPIKYIOTh, III0
[TPob Hacammnepen raabMyIOTh HU3KY (akToOpiB, MOB’s13a-
HMX 3 TIOPYIIEHHSIMHU BYTJIEBOIHOTO OOMiHY Ta MapKepaMu
Ox. HocninHuku [27] KOHCTaTyOTh, 110 BUKOPUCTAHHS
cneuundivHmx mramiB [TPob Moxke BruiMBaTy Ha BTOPMHHI
MeTtabostiuHi Haciaku Ox, Taki sax [P, HaBiTh 6e3 cyTTEBO-
ro BIUIMBY Ha BTpaty MT.

Hocnimxkenns J. Nabil Abuqwider [28] 3 BukopucraH-
HSM TEXHOJIOTi1 JoAaBaHHSI IPOTEKTOPHOTO MiKpPOOPTaHi3-
My Akkermansia muciniphila BusiBUI0Ch €(beKTUBHUM 51
npodinakTuku Ta gikyBaHHs OX. A. muciniphila monymnto-
BaB MT, peryoroun MeTado0J1i3M Ta eHepreTUYHUI OOMiH,
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MOKpAaIylouu YyTJIMBICTh OO iHCY/IiHY Ta TOMEOCTa3 IJIIo-
ko3u. Kpim Toro, nociimkeHHs mokasaiiu, 1110 1eil MiKpo-
opraHism rajbmye XM3 Ta IP.

B orngni T. Ferreira da Silva [29] onucanuii Brius
[TPob Ta cMHOiIOTMKIB Ha aHTPOIIOMETPUYHUI MPOQilb,
OiOXiMiUHY peryJsiilo, KJIiHi4Hi Ta iMYHOJIOTiYHi Map-
kepu, M6 xazsiiB 3 Ox. ABTOp MiIKPECITIOE, 1110 BBEACH-
Hs1 moxuBHMX pedyoBuH 3 [1Pob abo cuHOioTMYHMMM
BJIACTUBOCTSIMU MOXe MOJIYJIIOBATH €KCITPECiIo TeHiB, Mo-
3uTUBHO BIUMBaTh Ha ctaH KT. Pesynsratm metaaHamizy
S. Shirvani-Rad [30] mokazanmu momipuuii BriuB I1Pob
Ha MT y mopocmux i3 HMT/Ox (Bim —0,526 xr/m? (95%
a1 —0,810 ... —0,247) no —0,25 kr/m?> (95% A1 —0,33 ...
—0,17)) ina IMT (3 —1,46 xr/™M? (95% A1 —2,44 ... —0,48)
1o —1,08 xkr/m? (95% A1 —-2,05 ... —0,11)).

E.J. Song ta cniBaBrt. [31] y nmonBifiHOMYy ciiinmomy Tiia-
11€00-KOHTPOJIbOBAHOMY PaHIOMi30BAaHOMY KJIiIHIYHOMY
IOCTIIKEeHHI TaKoxX aHami3yioTh BB [1Pob Ha anTpo-
MOMETPUUYHI MapKepH, 1110 HABOIUJIMCS BUILIE SIK ITOB’sI3aHi
3 O, BpaxOBYIOUM €HTEPOTHUII Malli€eHTa. 3HUXKEHHS Map-
KepiB, oB’s13aHUX 3 OX, Oys10 OUTBIINM Ta e(EeKTUBHICTD
I1Pob-nikyBaHHs1 Oyia BUILOIO B IMAlli€HTIB 3 €HTEPOTU-
noM, O0aratum Ha Prevotella, Hixx 6aratum Ha Bacteroides.
M.N. Celik Ta iH. BctaHoBuaU, 10 [TPob mokpaiiyioTh
piBHI yemMepuHy B orpsanHux 1ypis [32]. Jo6asku I[1Pob
3HWXKYBaIU TpubaBky MT, HagaBaau MO3UTUBHUIA BILIUB
Ha piBHi IIoKo3M B 11a3Mi Hariie, IHc, 1P, TT, mapkepiB
XM3, nentuHy i YeMepuHY B OTPSITHUX IIYPiB.

A.A. Hibberd Ta cniiBaBT. [33] B paHI0Mi30BaHOMY KOHT-
poivoBaHomy pocrmimkeHHi (PKJl) y mopocmx 3 HMT
IiAIUIM BUCHOBKY, 110 [TPob abo cuHbOioTMK 3MiHIOE Xa-
pakTepucTUK MO y KullledyHuKy. 134 yyacHUKU OLIbIIOTrO
KJIiHIYHOTO AoCimkeHHs Oynu paHaomizosani (1 :1:1:1)
B yoTupu rpynu: 1) ruiane6o, 12 r/aeHb MiKpOKpUCTasIiu-
Hol uemonosn; 2) Litesse® Ultra™ (LU) mosigexkcrposa,
12 r/nenn; 3) Bifidobacterium animalis subsp. lactis 420™
(B420); 4) LU + B420 mpoTsroM IIeCTH MICSIIIiB BTpy4aH-
Hsl. JJoCTiMTHMKY KOHCTAaTYBaJIU, 1110 KilbKicTb Lactobacillus
i Akkermansia Gyna BUIIIOIO B TPYIIi, 1110 oTpuMyBasia B420, y
KiHLi Brpy4yaHHs, a LU + B420 36inbiyBanu Akkermansia,
Christensenellaceae i Methanobrevibacter, y Toii yac sIK Ipu-
cyTHicTb Paraprevotella 6yna 3meHiieHa. Christensenellaceae
MOCJIiAOBHO 301bIIyBaBcs B rpynax JikyBaHHs. R. Ferrarese
Ta cmiBaBT. [34] B oryisani Topkanuch Toro, 1o I[1Pob i cun-
0i0TMKYM MOXKHA BUKOPVICTOBYBATH TSI OLTbII €(DEKTUBHOTO
CXyIHEHHS B €110Xy BUBUYEHHS MiKpooOiomy. [lieTnuHi no6aB-
KU 3 CUHOIOTMKAMM, TPUTOTOBAHMMM 3 BUKOPUCTAHHSIM
wramiB Lactobacillus gasseri, TpoIeMOHCTPYBaJIU 3HUKCH-
a1 MT i npotu3zamanbHy aKTUBHICTh, ITOCHIIOIOUN edeK-
T KOoHTposto MT uepe3 CUHEpriyHy Jil0 Ha MPOAYKIIilO
KJI2KK i «pexoHbirypyBaHHs» MO.

L. Crovesy ta cmiBaBT. [35] B oryisifii paHI0Mi30BaHUX
KOHTPOJIbOBAaHUX KJiHIYHUX BUMpPOOYyBaHb aHaji3yBa-
1 BriuB [1Pob Ha ocHoBi Lactobacillus nHa MT i xxupoBi
BimkianeHHs y cy6’ekTiB 3 HMT. I3 1567 crateit nuie 14
Oy/M BKJIIOYEHI B L€l CUCTEeMaTUYHUI Orisia. 3 HUX y 9
cnoctepiranocs 3HmxeHHs MT i/a6o macu XKT B opranis-
Mi, TpU He BUSIBUJIU e(eKTy, a ABa IoKa3aay 301JIbIIIEHHS
MT. Ilo3utuBHi epexrn mono OxX 3ajexkaad Bil IITaMy,
L. plantarum i L. rhamnosus 6ynu eheKTUBHI B TTOEIHAH-

Hi 3 rinokajiopiiiHowo Ai€eTol0, €(eKTUBHICTh 30i/IbIIIyBa-
JIach 32 YMOB 3aCTOCYBaHHSI AeKiIbKOX BULiB Lactobacillus.
M.C. Mekkes Ta criBaBT. B orJisizii [36] TOPKHYJIUCH MTUTaH-
Hs1 po3pobku [TPob-nikyBaHHs1 Ox. AHali3 BiAIIOBIZHUX
crateit mokasas, o L. gasseri SBT 2055, L. rhamnosus
ATCC 53103 i xombiHauist L. rhamnosus ATCC 53102 i Bi-
fidobacterium lactis Bb12 moxyTb 3H1KyBat MT i ranbmy-
BaTH 11 30IBIIEHHS B ITOHAILIIIOMY.

E. Barengolts B omisiii BUNaaKOBUX KOHTPOJIbOBAaHMX
BuripoOyBanb [37] mociimuB MO, mpusHadyenHs [1Pob i
cuHOiOTUKIB y perymoBaHHi Ox. Pesynbratu PKJI momno
[1Peb mokazanu ix HelTpaabHuii BruiuB Ha MT, 3HIDKeH-
HsI piBHS IJIFOKO3M HAaTIlEe i MOCTIpaHAiaabHOI TJIIOKO3MU,
TMOJIIIIIIeHHST YYTJIMBOCTI 10 IHC i MoKpaleHHs JiliTHOro
npodimo. PKJI pisa [TPob nmpoaemMoHcTpyBanu BiporinHuii,
ajie HeaHayHuit BrutiB Ha MT (< 3 %) i meTaGoiuHi mapa-
Metpu. Metoto orisiny Y.A. Kim [38] Oy/10 BUBUEHHST BILIU-
By I1Pob i cun6GiotukiB Ha piBHi [P y KiIiHiYHNIX BUTIPOOY-
BaHHSIX Ha JIIOASIX, OOrOBOPEHHS MTOTEHLIMHUX MEXaHi3MiB,
3aBasIku skuM [1Pob mokpaiiyioTs MeTabo1i3M III0KO31.
3[aTHICTh BIUIMBATH Ha MeTaboJIiuHy (DyHKIIit0 MO BusiBIie-
Ha B iHmX [TPob-1mtamis i ix KomriekciB. Tak, q1ocimKeH-
HS, Y SIKMX B3sUIM y4acTh XBopi Ha OX 3 XUPOBOIO XBOPO-
0010 MeYiHKU, MOKa3aJiu, 1110 3aCTOCYBaHHS KOMITJIEKCHOTO
[1Pob 3 Lactobacillus i Bifidobacterium cripusie moMiTHOMY
3HMKEHHIO pe3ucteHTHOCTI a0 IHe. Ilicnst 24-TuxHeBOro
kypcy I1Pob-nikyBaHHS XiHOK, sIKi cTpaxmaioTb Ha OX,
Bim3Havaamcs 3HmkeHHsT MT, HopMmatizamiss KoHLIeHTpallii
LIMPKYJTIOI0YOTO JIENITUHY, @ TAKOX 301IbIIIEHHS B CKyIaai MO
IITaMiB MeTa0OIiYHO CIIPUSITIMBUAX OaKTepiid.

3a gannmu [39], [TPob-komItoHeHT cMHOiIOTHKA, 1110 OYB
BUKOPUCTAHUI y AOCTiIXKEeHHi, MicTUB L. acidophilus, B. lac-
tis, B. longum ta B. bifidum. Pe3ynsratii He MpOIEeMOHCTPYBa-
JIM CTaTUCTUYHO 3HAYYIIMX BiIMiHHOCTEI Y CKJIaAdi Tijla MixX
rpynaMu Iiane0o Ta CMHOIOTHKA HAMIPUKIHII 3-MiCSIHOTO
nociimkeHHs cepen 20 Jtoaeit Ha MiETi 3 HU3bKUM yMiCTOM
BYIJIEBO/IiB, BUCOKMM YMiCTOM OLJIKiB i 3HIDKEHOIO eHepre-
TUYHOIO 1IiHHiCTIO. CMHOIOTUK 301JIBIIMB KiTbKICTh Lacto-
bacillus i Bifidobacterium, ninpuiiyBaB 6ararctBo M6 Ku-
meyHuKa. PerpeciitHuit aHai3, mpoBeaeHMIA 1711 KOPEeJIsiil
nmicnst nomaBaHHs1 [1Pob-go0aBok 3 mapameTrpaMu CKJamy
Tizla Ta Giomapkepamu O, BUSIBUB 3B’SI30K MiX 3HMKEH-
HSIM PiBHSI TJIFOKO3U B KPOBI i 30iIbIIEHHSIM YMCETBbHOCTI
Lactobacillus, ocobnviBo B rpyni cuHOioTukiB. [Tpu 1bomy
sHmkeHHs MT, IMT, OT Tta xxupoBoi MT B opranizmi Oyio
TOB’sI3aHO 31 3MEHILIEHHSIM KiJIbKOCTi Bifidobacterium.

LixaBi pesynsratu orpumani N. Kobyliak Ta cmiBaBT.
[40], gxi B 1uIae00-KOHTPOJBOBAHMX KIIIHIYHUX TOCITi-
JKEHHSIX 32 YJacTIo 48 JOpOC/IMX Malli€EHTIB, SKi CTpaXkIaloTh
Ha KoMOpOinHi 3 OX 3aXBOPIOBAHHSI, TTOKA3JI TO3UTUBHUM
BIUIMB Ha Giomapkepu OX MyJIBTUCTPEHHOBOIO ITPOOIOTH-
Ka. [licns 8-tzxkHeBoro nmpuitomy 1poro ITPob-kommiekcy
criocTepirasiocst 3HMxXeHHsT Macu Tina i OT, 3HauHe 3MeH-
1eHHs1 MapkepiB XM 3 (dbakTop HeKpo3y MyxXJIUHU o, iHTep-
NeikiH- 1P, -6, -8, iHTepdepoH y). B ekcriepumeHTaIbBHOMY
nociimkeHHi [41] crioctepirany 3Ha4Hi 3MiHU 55 MeTaboJTi-
TiB mpu OX, BKiIOUaouu pochaTUanIXodiH, chiHroMIeNiH,
CepOTOHiH, IpocTartananuH B2, neiikorpieH B4. ITopymeH-
Hs 14 6iomapkepiB O MOXKHa OYJI0 peryJIioBaTH 3a JTOITOMO-
roto [1Pob Lactobacillus plantarum FRT4.
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3HayHMIl iHTepeC BUKJIMKAIOTh POOOTH IIOA0 MpU3HA-
yeHHs [1Pob nicasa 6apiampuunux empywans npu mopoiono-
my Oxc (baros — Bara Ta jatricke — nikyBatn). MeraaHai3
Yu. Zhang [42] maB Ha MeTi ouinutu BB [1Pob Ha MT,
IMT, Bincotok HaamipHoi Baru (% EWL), OT ta C-peak-
TuBHUI1 0i710K (CRP) y mopociux 3 Ox micist 6apiaTpuaHoi
Xipyprii. Byno npoananizoBano yorupu PK/I, y tomy uuncii
ix 172 yyacHuku. IcHyBaJia CTATUCTUYHO 3HAYYIIA Pi3HULIS
y ameHmeHHi MT, IMT, OT gepe3 12 micsiiiB micist 6apia-
TpuuHoi Xipyprii Ha T/1i [TPob; [TPob 0ynu manoedekTus-
HUMH 1110710 3MeHeHHss % EWL ta CRP sk npotsirom 3
MicCsI11iB, TaK i yepe3 12 Mics11iB ImicJist orepattii.

A pocmimkenHst R.B. Jones [43], HaBnaku, BCTAaHOBU-
Jio 30inbmieHHss MT y 19 orpsimHux mijutiTKiB, SIKi OTpU-
MyBanu 3 maketu Ha aeHb [TPob VSL #3® mpotsarom 16
TUXHIB. Byno BigzHaueHo 30iybllieHHs 3arajibHOrO O
(+1,7£0,6 % npotn —1,3 £ 0,5 %, p < 0,01) Ta Ox Ty;1y0a
(+3,3+£0,8 % npotu —1,8 £ 0,8 %, p < 0,01) 6e3 3HaYHOTO
BIUTMBY Ha (piOpO3 MeviHKu, iHCyJliH/TiitoKo3y, M6 ado I'ITT.
Crpo0Ou nmoaanbIioro Habopy OyJiv IPUIMHEHI TOCTPOKO-
BO, a po3Mip BUOIpKM HE BilIMOBilaB 3arJTAaHOBAHOMY LTSI
uboro tecty. L.Q.T. Cabral Ta cniBaBT. [44] aHanizyBaiu
24 nocmimkeHHs (1587 yyacHUKIB), 1110 Oy/Iv BKIIIOUYEHI OO
cucteMaTuyHoro orjsiay. biomapkepamu, moB’si3aHUMU 3
O Ta alleTUTOM, SIKi OIliHIOBa/Iu, Oy/Iu: IenTuH, IHc, anu-
MOHEKTUH, Pe3UCTUH, HechaTuH-1, anporiH, OMeHTUH-1,
GLP-1, GLP-2 i rmokaroH. [TopiBHSIHO 3 KOHTPOJIbHOIO
rpytoo micis npuitomy I1Pob-go6aBok 4 mocimkeHHs 3a
yyacTio 272 ocibd MoBiIOMWIN MPO CTATUCTUYHO 3HAUYILE
3HmkeHHs [Hc HaTmie. 3 iHIIOro OOKY, MOCIiIKEHHS 3a
y4yacTio 56 0oci6 MOBIIOMUIIO TIPO CTATUCTUYHO 3HAYYILE
301IbIIIEHHS aPOIIiHy Ta OMEHTUHY- 1.

3a nanumu A. Loépez-Moreno [45], kJiHiYHiI BUIIpO-
OyBaHHSI, sIKi BKJIIOYAIX JaHi 11010 ITO3UTUBHOI MOMYJIsI-
1itHoi 3matHocTi MO, ToKazanu, 1110 BUCOKi 103U 3BU-
YaitHux oauHuYHUX i 6aratosunoBux [TPob Lactobacillus
i Bifidobacterium nokpaiiyoTh KJI0YOBi aHTPOTIOMETPUYHI
napameTpu, noB’si3aHi 3 OX.

IIpodykmu 3 npobiomuvnumu 64acmugoCmsamu npu 0xicu-
pinni. Huska hepMeHTOBaHUX XapuyOBUX MTPOIYKTIB CITY>KUTh
mxepesoM ITPob-mramis [46]. YncneHHi MikpoopraHizMu
(L. rhamnosus GG, L. reuteri, Bifidobacteria i nesiki mta-
mu L. casei abo L. acidophilus-group) BUKOPHCTOBYIOThCSI B
I1Pob-ixi, 30kpemMa B KMCIOMOJIOYHUX MpoayKTax. Mapu-
HOBaHi i (pepMeHTOBaHi MPOIYKTH, OBOYI i 30pO/IKEHI COEBI
0001 HATTO, 110 BIUIMBAIOTh HA CUTHAIbHI IIUISIXU PEeTYJIsILil
aretuty ipu Ox [47], MOXYTb CIYIyBaTH JAOAATKOBUM Jli-
etnyHuM axepesnoM [1Pob. Yci 1i nmponykTu noBejiv CBOIO
MOXJIMBY KOPUCTbD IIOIO 3aXBOPIOBAHOCTI i CMEPTHOCTI Bif
O3 y TPOCIIEKTUBHUX KOTOPTHUX TOCTIIKEHHSIX.

IlincymoByouM HaBedeHe, BiA3HAYMMO, 110 B IIPOLECi
0araTopiuyHUX JOCHIIKEHb CTalIO 3pO3YMIINM, 1110 e(eKTH,
SIKi crocTepiraroThest npu npusHaueHHi [TPob 3a ymoB O,
3aJIeXKaTh Bil poAy Ta KOMOiHALi#i KOHKPETHUX MiKpOoOp-
raHi3miB. IIpoayKyBaHHSI KOPOTKOJAHLIOIOBUX >KUPHUX
KHCJIOT i raJIbMyBaHHsSI XpOHIYHOTO MaJIOIHTEHCHBHOTIO 3a-
nayieHHsI OyJIi BU3HAYEHi IK OCHOBHI MeXaHi3MM [il, 3aBIsI-
ku skiii [TPob BruMBaloTh Ha OOMiH PEYOBMH i Macy Tija
B 0Ci0 3 oxxupiHHSIM. EeKTUBHICTD 11X 0i0JIOTiYHO aKTUB-
HUX CITOJIYK, BBAXKAIOTh JOCIITHUKY, 3aJIEKUTh Bill BUIY a00

TaMy MiKpoopraHi3my Ta TPUMBAJIOCTi IOTO MpU3HAYEHHSI.
3okpema, aeski [1Pob, 1110 MicTATh MeTabOMiYHO CIIPUSIT-
JIUBi OakTepii, MOXYTh TPSIMO AiSITM Ha CEKpEllilo racTpo-
IHTeCTMHAJbHUX TEeNTUiB, BiAMOBiIAJbHUX 3a PEryJsliio
anetuty (GLP-1, PYY, nenTtun i rpeniH), 3a I0IIOMOIOIO
rinorajaMiyHUX HEMPOCHIOKPUHHMX IUISIXiB TTPUCKOPIO-
BaTW BimuyTTsl HacuuyeHHs. ExcnepuMmeHTanbHO Oylo ITO-
KazaHo, 1o crieundivHi wramu Bifidobacteriaceae MOXYTb
MOKpallyBaTU CTPYKTYpPY MiKpoOioTH KullleYHHKa Ta Moro
imyHHi ¢ysakiii. Kpim Toro, [1Pob maioTs HM3KY cripusitT-
JIMBUX MeTa00MiYHUX eDeKTiB i MPU3BOASITH 10 3MEHILIEHHS
rineprpodii aTUIIOLUTIB, MOKPAILIEHHS aHTPOIIOMETPUIHMX
rapameTpiB, 3HMKEHHSI CUPOBaTKOBOTO XoJjiectepuny, TT i
[JIIOKO3M, BiTHOBJIEHHSI YYTJIMBOCTI 10 iHCYIiHY. BaxkmuBum
MOMEHTOM IIOJ0 LILOTO € afekBaTHUI1 BuOip [1Pob-areHTiB
abo ix kombiHalii, ctangaptu3sauis ix gozu (10819 KYO),
TPUBAJIOCTI MpM3HAYeHHsS (MOHam 3 Micsli), peTeibHe
3HAHHS IX KOPMCHMX Ta HEraTUBHUX €(DEeKTiB.

[1poGioTnuHi Mpenapati MOXYTb MaTW CHPUSITIAWBUIA
eeKT K KOMIUIEeMEHTapHa Teparlist 1t 00poThOU 3 OXKU-
PIiHHSIM TIpU TPUBaJOMY BUKOPHCTaHHI Yy BUCOKMX J03aX.
V Hu31i eKCcrepuMeHTaTbHUX Ta KJIiHIYHUX AOCiKEeHb M0~
BiIOMJISIZIOCH ITPO 3HIDKEHHS MacH Tijla, PiBHIB IJIIOKO3H, JIi-
IMiIiB Ta iHIIMX GioMapKepiB Mpy MpUitoMi MpobioTuKiB. Ko-
poTtkouacHe (< 12 TUKHiB) BXXKMBaHHS IPOOIOTUKIB CIPUSIIIO
3MEHIIEHHIO iHIeKCY MaCH Tijia i MPOLIEHTHOTO BMiCTY KUPY
B OpraHi3Mi, ajle BUpaXkeHiCTb 3a3Ha4eHUX e(PEeKTiB OyJia He-
BeJIMKOI0. MomymoBaHHs CTaHy KHWIIKOBOI MiKpoOioTn 3
BUKOPUCTAHHSIM MYJIBTUCTPEHHOBUX TOJIIIITAMHUX TTPOOi-
OTHUKIB MOXe CTaTH LiHHMM iHCTPYMEHTOM Ha JOJATOK 10
TpamULIITHUX JITTIIO3HMXKYIOUMX Ta aHOPEKCUTEHHUX 3aCO-
0iB. B yMoBax 3pocTaroyoro iHTepecy 10 METOIiB MiKpobio-
JIOTIYHOI Teparlii, aKTUBHOTO 3aCTOCYBaHHSI TIpernapariB 1€l
Ipyny, HACUYEHOCTI PUHKY MPOOIOTHKIB OCOOJIMBOIO 3Ha-
YyeHHsI HaOyBa€e MUTaHHS Oe3MeKU IMTPOOiOTUYHMX IITAMIB.

Konduikr inTepeciB. ABTOpM 3asBISIIOTH MPO BiACyT-
HiCThb KOH(IIIKTY iHTepeciB Ta BjlacHOI (hiHaHCOBOI 3aili-
KaBJICHOCTI IPM MiArOTOBLIi JaHOI CTATTi.

Buecok aBropiB. Muiocnascokuii /[. K. — cucrematu-
3allisl JiTepaTypHMX JIXKepesl Ta HaluvcaHHsI orisiny; Ko-
eanp C.M. — 3arajbHe KepiBHULTBO poOOTOI0, (DOpMyBaH-
HSI BCTYITy Ta BUCHOBKIB.
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Prospects for probiotics use as the gut microbiota modulators in obesity
(literature review)

Abstract. The review of foreign sources of literature from the
PubMed scientometric database examines the issue of prospects for
the use and effectiveness of probiotics as modulators of gut micro-
biota in obesity. The authors provide data on the pathogenetic role of
gut microbiota and its derivatives, first of all short-chain fatty acids,
in metabolically associated diseases, such as obesity. We provide a
historical reference, the classification of this group of biologically
active drugs, list of guidelines on their use, the leading mechanisms
of action of probiotics, primarily in obesity, their favorable effects
on anthropometric indicators, parameters of lipid-carbohydrate ho-
meostasis, the leading biomarkers associated with disease. Data are
given on the prospects for prescribing probiotics in morbidly obese
people after bariatric surgery; the attention is focused on food pro-
ducts with probiotic properties; the issue of further research and the
safety of using probiotic drugs is considered, taking into account a

number of requirements for their effective use. Probiotic prepara-
tions may have a beneficial effect as a complementary therapy to
fight obesity when used for a long time in high doses. Several expe-
rimental and clinical studies reported a decrease in body weight, the
levels of glucose, lipid and other biomarkers when taking probio-
tics. Short-term (< 12 weeks) use of probiotics contributed to a de-
crease in body mass index and body fat percentage, but the intensity
of these effects was small. Gut microbiota modulation using mul-
tistrain probiotics may be a valuable tool in addition to traditional
lipid-lowering agents and anorexigens. In conditions of growing
interest in the methods of microbiological therapy, the active use of
drugs of this group, probiotic market saturation, the question of the
safety of probiotic strains is of particular importance.

Keywords: obesity; gut microbiota; probiotics; anthropometric in-
dicators; lipid-carbohydrate homeostasis; biomarkers; review
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HopMoKaAbLiiEMiYHUN HEPEHAAbHUA
rinepnapatmpeos

Pestwome. lMapartropmor (MTT7) BUpo6asieTbes ApuLLmMTONoRi6HUMuY 3anodamu (MLUM3), ski € ronoBHUMN pe-
rynsTopamu obmiHy Kanbuito i ¢pocgpopy. lNnepnapatmpeos (IMIT) — KniHiYHWV cTaH, npu SKOMY BUSIBJIAETLCS
36inbLueHHs1 KoHyeHTpadii [Ty cuposaTtyi kposi. CtaH NLUYM3 gy>xe cunibHO 3anexuTsb Big KirlbKoCTi BiTamiHy D,
marHito Ta 6opy B KpoBi. Tak, 3a ogiliviHuMn JaHnMu, 06rPYHTOBaHVMMN HU3KOK HayKOBUX [OCTIAXeHb, biflb-
LwicTb HaceneHHs (80 %) cBiTy Mae HecTady/Reiunt BiTamiHy D, 11jO MOACHIOE 3HaYHY MOLUMPEHICTb 3aXBOPHOBaHL
MLYri3 (rinepnnasii, ageHomu, rineprnapatnpeosn) Ta acoyivioBaHoi 3 Heto narosorii. 3a nonepegHiMu goci-
[DKeHHAMU, B YKpaiHi crnocTepiraetecsa gegiunt/Hectada sitamiHy D y 85-94 % HacenerHs. [eiynt/HecTaqa
BiTamiHy D KoMneHcaTtopHo cTUMyritoe 36inbLueHHs cuHTedy [TI. Jlikapi yxe pigko BusHaqatoTe piseHb 17T, wjo
nposnoHrye nporpecysaHHs [TIT, a BUABISAIOTL HOro, JINLLIE KON BXE Bi43Ha4YaroTbCsl [MIMOOKI acouivioBaHi 3MiHu
iHwmx cuctem. I'TIT BuHWKae, ko ogHa abo kinbka [NLI13 cTaroTs rinepakTMBHUMM, LLO MOCTYNOBO MPU3BOANTL
[0 niaBULLEHHS PIBHA NapaTropMOHy B cupoBartyi Ta rinepkasnbyiemii. JiarHocTnyHi KpuTepii rinepnapatmpeois-
HUX CTaHIB Ay>Xe pO3MUTI, LLJO BBOANTL B OMaHy Ta Mpu3BOANTL [0 MPOBEAEHHS HEMOTPIOHMX ornepawivi 3amicTb
npocToi Tepanii npenapatamy BiTamiHy D Ta 6opy. HopmokanbuiemidHuvi nepsuHHui [TIT € giarHo30M BUKJIHO-
YeHHS, | MIOro MOXHa po3rnsgatv JInLe ricsisi peTesibHOI OUiHKM NPpUYUMH BTOPUHHOIO rifneprnaparnpeosy, y ToMy
4yucni noB’sisaHoro 3 Hectadero BitamiHy D. HaviqacTior ¢popmMoro rineprnapatnpeosdy € HOPMOKasIbLEMIYHWM
HepeHanbHui rineprapatupeos. NpoginaktnyHe 3actocyBaHHs BitamiHy D y npaBuiibHUX IHAMBIZYyani30BaHNX
fosax (gianasoH 25(0OH)D 100—-150 Hmonb/n1 ab6o 40—60 Hr/Mi1) NOBUHHO 6Yr10 6 3MEHLLMTY MIMOBIPHICTb PO3BUTKY
nartonorii MLYI3, ogHak Taky Tepanito oTpumytoTs simiue 10 % HacesneHHs, iHLLI He 3HatoThb, LLO Lie € KOPUCHUM.
E[NHMI LLNISX YCYHEHHS MOCTYMOBOIro nporpecysaHHs posnagis MNLUMN3 — 3acTocyBaHHs iHANBIAYaibHUX POgi-
NaKTU4YHMX abo JlikyBasibHuUX o3 BitamiHy D.

Knrou4oBi cnoBa: rinepnapatnpeos; napatropMoH; KanbLiv; BitamiH D; npuLmMTonogi6Hi 3ano3v; rineprnasis;
apgeHoma; ornsg

Ilepenik ckopouyenb: [ITIT — rinepnapatupeo3; npuiurononioHumu 3ano3damu (ITIII3), saKi € ronoBHU-

BITIT — Bropunnwmit I'TIT, MILIKT — miHepanbHa IIiIb-
HicTh KicTKoBO1 TKaHuHM; HK-III'TIT — HOpMOKasbIilie-
miunuit nepBuHHuii ['TIT, TTHIII3 — mpuimurononioHi
3aio3u; [1I'TIT — nepsunnuii ['TIT, IITI — mapaTtropmoH;
V3]l — ynabsrpasBykoBe pochiimkeHHs; II13 — mmromno-
NiOHa 3aJ103a.

T'inepmapatupeos (I'TIT) — kiiHiuHMII cTaH, IIPU SIKO-
MY BUSIBJISIETbCST 301JIbIIEHHST KOHLIEHTpaLlil mapaTropMo-
ny (II'TT) B cuposariii kposi. [IlapaTropMoH BUPOOISIETHCSI

MU peTyJisiTopaMu 0OMiHY Kajbliito Ta pocdopy. 3a3Buyaii
yotupwu [11I13 po3raiioBaHi rmo3amy HMTONOAIOHOI 3aJ10-
3u (LILI13). Ix mMoxe 6yTu 6inbiue (10 14) a6o MeHIIe Yo-
TUPbOX, JESIKi MOXYTb PO3TAIlIOBYBAaTUCh aTUIIOBO, TAJIEKO
Bin LIIIT3. Yci dizionoriuni mpoiiecu, y SIKUX BUKOPUCTO-
BYIOTBCSI iOHM Kajblilo Ta ¢ocdopy (KITHHHI HACOCH,
rnepeaayva eJICKTPUUYHUX iMITYJIbCIB, CKOPOYEHHSI M’SI3iB,
CTPYKTypa cKeseTa), perymororbest [THII3. Ix gisapHicTs
Y B3a€MO3B’SI3KY 3 BiTaMiHOM D BIJIMBa€ Ha apTepialbHUi
TUCK, PUTM Ceplisl, HACTpPiii, CTaH HEPBOBOI, CEPLIEBO-CY-
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IUHHOI, CTaTeBOI, KiCTOK, CyII00iB, peHaJabHOI Ta iHIIMX
cucteMm. [ITI € KIIOYOBUM pETYIsITOPOM MeETabOoIi3My
KaJbllilo, BiH CTUMYJIIOE pe3opOuito (pyiiHyBaHHSI, pPO3-
CMOKTYBaHHSI, AeTpafalliio) KiCTKOBOI TKAHWHU, ITiABUIILYE
piBeHb KaJibllito Ta hocopy B CUPOBATIIi KPOBi Ta CIIPUSIE
cuHTe3y BiTamiHy D (KoMIleHcaTOpHUI MeXaHi3M).

Cran TTHII3 oyke CUMIBHO 3aJIeXXUTh Bil KiIbKOCTI
BiTaminy D, MmarHiio ta 6opy B KpoBi. Tak, 3a odiliiitHu-
MM JaHWMU, OOTPYHTOBAaHMMM HU3KOK HAyKOBMX JIO-
CITiIKeHb, OUmbIIicTh HaceldeHHST (80 %) IiaHeTH Mae
Hectauy/nediuut BiTaMiHy D, 110 MOSICHIOE 3HAYHY TMO-
mupeHicTb 3axBoptoBanb [TLII13 (rineprasii, aneHOMMU,
rinepnapaTipeo3r) Ta acolliiioBaHOI 3 HEelo MaToJjorii. 3a
MHoIepeAHIMU TOCTIIKEHHSIMHY, B YKpaiHi CIIOCTePira€Thes
nediut/Hectava BitaMiny D y 85—94 % HaceneHHsI.

YV HopManbHUX (Pi3i0IOriYHNX YMOBAaX OCHOBHUM PETry-
nsropom cekpentii [TTT i pynkuii [TIITT3 € kanbiiitayTan-
Buii peuentop (CaSR) [1]. AktuBauis CaSR cupoBatko-
BUM KaJIbLIIEM IIBUIKO MPUTHIYYe cuHTe3 i cekpettito [TTT
ta pict I[TIII13. Kpim Toro, CaSR BriuBae Ha ekcrnpeciio
reHa I1TI i Mmoxe TakoX MOCUIIIOBATU PETYISIIIII0 pelern-
topa BitamiHy D (VDR) [1]. TTLLII3 ekcrpecyioTh BUCOKi
piBHi VDR, 110 npu akTuBaliii 3B’13yBaHHSIM BiTaMiHy D
3MeHIye TpaHckpurilito reHa [1TI, HaBmaku, 3HUXEH-
Hs piBHS BiTaMiHy D abo iforo aediuuT KomIeHcaTOpHO
ctumymoioTh cuHTe3 [1TT [1]. AktuBanist VDR y nuryHKo-
BO-KMIIIKOBOMY TPaKTi 301JIbIITye BCMOKTYBAaHHSI KaJIbIIilO,
TaKMM YMHOM IIiABUIIYIOUM PiBeHb KaJbIIil0 B CHPOBATIL
KpoBi Ta KoHTpoJoouu aisibHicTh [T T3 yepes akTuBa-
mito CaSR. Iocriitna ctumyssuis TTHITT3 mopyieHHIMMI
MiHepallbHOTro ToMeocTasy cupusie cuatedy I1TT i, 3pemr-
TOt0, NMpu3BoAUTH o rineprutasii TTHII3 [1]. Yepes ix
HeBin’eMHY poJib y naroreHesi sropunHoro I'TIT (BI'TIT)
CaSR, VDR i FGF-23 € iimoBipHUMHU GiOJIOTIYHUMU Mi-
LIEHSIMM JJIS1 HOBUX METO/IIB JIiKyBaHHS LIUX PO3JIaiB.

CphoroiHi B MEIMYHiil Ta HayKOBill JiTepaTypi MOXHa
MpOYUTaATH, 1110 MepBUHHMUI rinepnapaTtupeo3 (ITI'TIT) e
MOIIMPEHOIO0 KIIHIYHOIO IMPOOJIEMOI0, I SIKOI €IWHUM
OCTAaTOYHUM JIIKyBaHHSIM € XipypriuHe BTpy4aHHsI [2].

HiiicHo knacuuni Bapiantu I1I'TIT ta TpetunHoro I'TIT
(TTTIT) 3i 3HaUHUM MiABUILIEHHIM KOHUEHTPALLi1 Kablit0
Ta 3HMXKEHHSIM ocdopy B CUpOBaTLIi KPOBi € 3arpO3IMBHU-
MU CTaHAMM, 4aCTO MOTPeOYyIOTh XipypriyHOTO BTPYYaHHSI,
ajie He 3aBXIM. TakoX iCHYIOTh TakKi BapiaHTH Tirnepriapa-
TUPEO3iB, K aCUMNOTOMATUYHUI, HOPMOKAJIbLIiEMIUHUI
I'TIT (ux-T'TIT), Bropunnuii I'TIT, BHaciimok Hecrayi/
nedinuty BiTamiHy D abo iHIIMX YMHHMKIB, SIKi 31€0i1b-
IIIOTO MOXYTh €(eKTUBHO JIiKyBaTHUCSI 0e3 XipypriuHMX
BTpy4yaHb. JliarHOCTMYHI KpUTepii rineprnapaTupeoiqHux
CTaHiB JIy>ke PO3MMUTI, 1110 BBOJUTH B OMaHYy Ta MPU3BOAUTH
IO TIPOBEJIEHHS HEMOTPiOHUX omepalliii 3aMiCTh MpPOCTOl
Teparii mpernaparamu BitamiHy D ta Gopy. IHomi 3ma€Th-
csl, 1110 iCHYE 3alliKaBJIEHICTh XipypriB 11010 HEPO3YMiHHS
LIMX MUTaHb €HIOKPUHOJOTaMM Ta TepareBTaMu, 1O CTHU-
MYJIIOE 3aliBY XipypriuHy akTUBHiCcTh. Haioio meTroro 0yio
po3ibpaTucs B LIMX MUTAHHSIX.

Maiixe Bci icHy104i peKoMeHaallii Ta HaCTaHOBU JIiKy-
BaHHs1 ['TIT Oynu cTBopeHi Xipypramu, 3aTBEpIKYIOTHCS
Ha KOHTIpecax XipypriuHoro mnpodimto, yacto 6e3 ydacTi
(axiBLiB-eHIOKPUHOIOTIB. [IoOMMIKOBOIO TyMKOIO Xipyp-

TiB € Te, 1110 BCi 3aXBOPIOBaHHS MOXHA BUJIIKyBaTU 3aBISIKI
orepaTMBHUM BTpyYaHHSIM, Ha BiIMiHY BiJl TepareBTiB-¢H-
JIOKPUHOJIOTIB, SIKi BUKOPUCTOBYIOTD JJISI IIbOTO TCYJIKH.
Bunanenns ogniei I3 i3 nekinbKox yepe3 neBHU yac
MPU3BOAUTD 10 3HAYHOTO 30iibleHH iHIIOo1. [lepeBaxkHa
OLTBIIICTh XPOHIYHUX 3aXBOPIOBAHb HE PO3IOYMHAETHCS
roCTpo, iM MOTPiOEH BEIMKUIA yac (pOKU, AECATUITITTS) 10
TOrO, ITIOKM MAaTOJOTIYHUI Mpolec Ailiae 10 CBOET KPUTUY-
HOI TOYKU, KOJIM BXKE TUILKY ONepaTUBHE BTPYYaHHST MOXeE
BpsATyBaTu nauieHTa. Lle cnpasennuso mng Beix 'TIT, Ha-
BiThb s [IT'TIT. CBoeuacHe BusiBneHHs 3aminenux [THITT3
(aneHomu) Ta ix 30iblIEeHHS (TirepIuiasii) 3aBIsKU 3aCTO-
CyBaHHIO YJbTpa3BykKoBoro pociimkeHHs (Y3]l) HaBue-
HuMK daxiBusgmu i BusHayeHHs1 piBHs [1TI y cuposarii
KPOBi TO3BOJISIIOTH CBOEYACHO ITOYATH iX JIIKYBaHHsI 0e3
MOAAIBIINX OTIEPaTUBHUX BTPYYaHb.

[TpodinakTuuHe 3acTocyBaHHs BiTaMiHy D y npaBuiib-
HUX iHAMBiIyalTi30BaHUX H03aX IMTOBMHHO 0YyJ10 O 3MEHIIIN-
TH WMOBIpHicTh po3BUTKY marosorii [THIT13, ogHak Taky
Teparito OTpuMyIoTh Juiie 10 % HaceleHHs, iHIII He 3Ha-
I0Th TIPO i1 KOpUCTh. binbiuicTs criewianicris ¥Y3/1 He ma-
10Th HaBUYOK BusiBieHHs [1LII13, npocTo ix He Gauatsb,
HaBITh 32 HAsSIBHOCTI BEJIMKUX i MHOXXMHHUX aICHOM, X04a
MM paHile myorikysain metonosorio Y3/ TTHITI3 |3, 4].

Takox nmikapi myxe pinko Bu3HayaloTh piBeHb [1TT,
1o mipoJsioHrye rnporpecyBaHHs ['TIT, a BUsIBAsAOTH #ioro,
JIUIIIE KOJIX BXKE BiIMi4aloThCs MIMOOKI acolliloBaHi 3MiHU
IHIIUX cucTeM (apuTMii, cedokaMm’ siHa i XKOBYHOKAM sTHa
XBOpPOOM, BHUpa3koBa XBopoOa IIJIYyHKa, OCTEONopo3, Oc-
TEOIEHis Ta iHIIIi), TPUETHYETHCS 301IbIIIEHHS PiBHS i0Hi-
30BaHOTO KaJIblIit0, 1110 BXe Maiike TapaHTOBaHO MTOTpeOye
XipypriuHoro jiikyBaHHs1 He yuiie TTLILIT3, ane i HUpoK, i
JKOBYHOTO Mixypa.

['TIT BuHukae, konu oaHa abo Kinbka ITLII13 cTatorh
rinepakTUBHUMM, 1110 TMMOCTYMOBO MPU3BOAUTH A0 Tif-
ButieHHs1 piBHs [ITT y cupoBaTui Ta rinmepkaiblieMii.
Taki mauieHTH MOXYTh OyTH 0€3CUMMIITOMHUMU 200 MaTU
CUMIITOMU Pi3HOTO CTYMEHS TSIKKOCTi, BKIIOYAOUU XPO-
HiYHY BTOMY, OUJIb y TiJli, MOPYIIEHHS CHY, OiJIb Y KiCTKax,
BTpaTy IaM’sTi, MOraHy KOHIIEHTpallilo, AeIpecilo Ta ro-
JIoOBHM Oinb [S]. JliarHO3 TPYHTYETbCS Ha BUMIipIOBaHHI
piBHs IITT Ta kanbiito (Kpalle i0Hi30BaHOI0) y CUpOBa-
THi KpoBi. [IpmunHamMu rinepnapaTupeo3y MOXYTb OyTH
ageHomu [THII3, rineprnazist TTHII3 a6o iHmI mpu-
YYMHU (3HMKCHHS IIBUAKOCTI KIyOOUYKOBOI (inbTpalrii
iT.IL).

IITT migBuiiye piBeHb Kajbllil0 B CUPOBATLI IIUISIXOM
MOCUJIEHHSI TUCTaIbHOI peabcopOilil Kaibllito B HUPKax,
IIBUAKOIO MOOiTizalielo Kajbliito i docdaTiB i3 KicToK
(pe3opOIisT KiCTOK), a TaKOX 3a paxyHOK 30LIbIICHHS
BCMOKTYBaHHSI KaJIbLIil0 3 KMIIICUHUKA 3aBISIKM CTUMYJISI-
11i1 MepeTBOpPeHHs y HUpKaxX BiTaMiHy D o HallaKTUBHiIIIO1
bopmu — kanpuurpiony (1,25(0H),D,) [5].

Pisens I1TI y kpoBi nonmomarae nudepeHIIiloBaTH Iep-
BuHHMi I'TIT Bin iHIIMX MpUYMH rinepkaibliemii. Haii-
YaCTIlIOIO iHIIOI ITPUYMHOIO TillepKaabLieMil MOXe OyTh
HasIBHICTb 3JIOSIKICHOIO HOBOYTBOPEHHSI, IIPY SIKOMY PiBHi
IITI € xapakrepHo npurHiveHumu [6]. Lle BinOyBaeThCst
TOMY, 1110 OUiKyBaHOO peakiiiero HopMmanbHUX [TLII13 Ha
rinepkabli€Mil0 € TIOMiTHE MIPUTHIYEHHS 1X (yHKIIII.
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BaxnBolo € MOXIUBICTh AUpepeHIliIoBaTH MalliEHTIB
i3 TirepKanblieMi€l0, B IKUX PiBeHb KaJbllil0 B CUPOBATIIi
KpOBi cTae HopMayibHUM 4ac Big yacy (HK-I'TIT), Big Tux
0ci0, B SIKMX piBeHb Kalbllil0 B CHPOBATIi 3aBXIU HOp-
manpHuii (BITIT).

bpurancekuit crannapt (NICE, 2020) pekoMeHaye Bu-
KOPUCTOBYBATH BUMipIOBaHHSI PiBHSI 3araJIbHOTO KaJbllilo B
CUpPOBaTLIi KPOBi 3 MOMpPaBKOIO Ha aibOyMiH 3a (popMyI1010.
Lle caim moBTOPUTH B 3aKjIagaxX IEPBUHHOI MEIUYHOI 10-
MOMOTH TIPUHANMHI OIMH pa3, SIKIIO Teplie BUMiploBaH-
HSI CTAHOBMJIO > 2,6 MMOJIb/J1 200 > 2,5 MMOJIb/J1 i HasiBHI
o3zHaku [II'TIT [7]. OnHak 3a KOPIOHOM BBaXKa€ThCS, 110
BU3HAYEHHS i0HI30BaHOTO KaJIbIIilO € OiIbII JOPOTUM i IO~
Tpebye MOoIaTKOBOTO obIagHaHHSI. ToMy MU peKOMEHIy€E-
MO, 5K i aMepUMKaHChKi (paxiBlli, BUBYATU CaMe iOHi30BaHUA
KaJbllili, 00 1e Ja€ OuTbII MOKIAmHiI JaHi i He moTpedye
CKJIaJIHOTO TiepepaxyBaHHsI 3a GOPMYIIOIO 3 aTbOYMiHOM.

MepByHHUM rinepnapaTMpeos

IITTIT € mommpeHUM poO3JagoM, III0 BMHUKAE BHaA-
CJIiIOK aBTOHOMHOTO HaIJWIIKOBOro BupoOsieHHs [1TT
ofiHi€l0 ab0 AexinbkoMa aHoManbHuMu TTIITI3, 1o npu-
3BOIUTH JIO CTilIKOTO MiABUIIEHHS KOHIIEHTPAIIlii KaIbIIifo
B CMpOBAaTLi KPOBi 3 BiIMOBIIHUM 30UIbLLIEHHIM a00 He-
BiIMOBiTHO HOPMAJILHUM (TOOTO HEIIPUTHIYEHUM) PiBHEM
IITr [2].

Konu mnepBunnuit I'TIT OyB Bmepile BUSBICHUI
6m3bKo 100 pokiB TOMY, BiH 3aBXIU OyB CUMITTOMATHY-
HUM (KJaCUYHUM BapiaHTOM): i3 KaMeHSIMU B HMpKax
(HedpodiTiazoM), 3aXBOPIOBAaHHIMM KiCTOK i BUPaKeHOIO
rinepkaybllieMier0. 3 MOSIBOIO CydyacCHUX OaraToKaHaIbHUX
aHaJi3aToOPiB KPOBi KIIiHIYHMI (PeHOTHUIT 3MiHUBCS Ha PO3-
JIal, 10 XapaKTePU3YETHCS JIETKOIO TillepKaIbIiEMIEIO Ta
BIICYTHICTIO iHIIMX KJACUYHUX O3HAK 3aXBOPIOBAHHS [6].

PexomeHnanii AMepUKaHChKOI acolliallii eHAOKPUH-
Hux Xipypris (2016 p.) moka3syots, mwo mis [ITTIT xapak-
TepHUMU pUCAMU € TinepKajblieMis, rimogocdaremis Ta
IMoCHJIeHa pe30pOIlist KicTKOBOI TKAHUHMU (1110 TPU3BOAUTH
IO OCTEOIeHii/0CcTeonopo3y — 3MEHILEeHHSI MiHepaJIbHO1
ibHOCTI KicTKoBOi TKaHUHM (MIIKT)). [1pubausno y
85 % sumankis TIT'TIT nipu ricToaoridyHOMY AOCIiIKEH-
Hi TKAHUHU BUSIBJISIETbCS COJliTapHa (OAMHWYHA) aleHO-
ma [1III13, xoua ageHOMY iHOMI CKJIaAHO BiApPi3HUTH Bil
HOpMaIbHOI He3MiHeHOol TKaHuHu. IHiti 15 % Bumnaakis
MOB’s13aHi 3 rinepruiasiero aBox a6o oOinpmie IMIHII3 [2].
[MauienTtn i3 cumnromatnyHuM [II'TIT MaroTs 9BHI 03Ha-
KW Ta CUMNOTOMU (BKJIIOUAIOUYM HEPBOBO-TICUXiUHi, 4acTO
KOTHITMBHi, M’SI30BO-CKEJETHi Ta IIIyHKOBO-KHUIIKOBi
ckaprm). [Mamientn 3 [II'TIT MoXyTh MaTU BUILIUI PU3UK
iH(apKTy Miokapna, TrinmepTeH3sii, apuTMmii, iHCYJbTY, 3a-
CTifiHOI ceplieBOi HEAOCTATHOCTI, IIyKPOBOro HiadeTy Ta
CMEPTHOCTI.

[NamienTn 3 0Oe3cMMNOTOMHUM (aCUMHOTOMATUYHUM)
[1T'TIT He MalOTh CUMIITOMIB, XapaKTEPHUX JUISI 3aXBOPIO-
BaHH#. [Tauientu 3 6escumntToMHuM III'TIT MoxyTs MaTu
HehpOKaIbIIMHO3 a00 TUXUIT HedpotiTia3; o0M/IBa € TTOKa-
3aHHSMU 10 napaTtupeoigekTomii [2]. TIpupoaHa icTopis
acumnromatnaHoro III'TIT mokasye, 110 y IBOX TpeTWH
XBOPUX Iepedir 3aJUIIacTbCs CTabUTbHUM HEBU3HAYEHO
JIOBTO, TOMAi SIK 10 15 POKiB MPOCHEKTUBHOTO CIIOCTEpe-
JKEHHSI B OJTHIET TPETUHM TAIliEHTIB OYy1yTh BUSIBJIEHI O3HA-
KU IporpecyBaHHs (HaIllpMKJIal, KaMiHIli B HUPKaXx, MOTip-
LIeHH TinepKanbiieMii, 3HrmkeHHss MIIKT) [8] (Ta6x. 1).

Hopmoxkanbuiemiyauii ITTTIT — kiaiHiyHMi heHOMEH,
Ipyu SIKOMY CHOCTepiraeTbcs migBuineHHs piBHIiB IITT
MpU HOPMAJILHUX 3HAUEHHSIX KaJbllil0 B CUPOBATIIi Ta 3a
BiICYTHOCTI MPUYMH BTOPMHHOIO TillepHapaTUpeo3y, Ta-
KUX SIK HEAOCTaTHICTh BiTamiHy D, 3aXBOproBaHHSI HUPOK,

Tabnuys 1. PekomeHaauii Ljogo ob6cTexxeHHs nayieHTiB iz 6eacumntomumm MITIT [8]

OocnigXeHHa

Moka3HuKn

BioximiyHa naHenb
KpOBI

Kanbuin ioHi30BaHWI (AKLLO HEMOXIIMBO BU3HAYUTU: KasbLill 3aranbHui i3 nepepaxyHKoM
Ha anbbyMmiH), ocop, aKTUBHICTb NYXHOi hocdaTasn, a3oT CEHOBUHN, KpeaTuHiH

[OpMOHW B KPOBI

Bitamin D [25(OH)D], napatropmoH

MiHepanbHa LWinbHICTb

KICTKOBOI TKQHUHU a6eopoLioMeTpis.

MeTtog DXA (peHTreHiBCbka OCTEOAEHCUTOMETPIS): MOABIiHA eHepreTUyYHa PeHTreHiBCbKa

LinsHKM 06CTEXEHHS: MONEPEKOBUA Bigain xpebTa, CTErHO, AUCTanbHa TPETMHA Nepeanivys

[o6oBa ceva
(3a 24 rognHw)

Kanbuin, KpeaTuHiH, KNipeHc kpeaTuHiHy

Bigyanisauisi opraHis
YepeBHOI MOPOXHUHN

VnbTpa3BykoBe AOCAIOKEHHS, peHTreHorpadisa abo Komm'toTepHa Tomorpadis

HopnaTkosi gaHi

HRpQCT

High-resolution peripheral quantitative computed tomography (nepudepuyHa KinbkicHa
KoMM'toTepHa ToMorpadis BUCOKOI po34ifibHOI 30aTHOCTI) — BipTyasibHa 6ioncis KicTku,
Hapae iHpopmaLito NPo KipKOBi TKAHWMHU, MIKPOApPXITEKTYpY ry64acToi KicTKu

Mapkepu 06MiHy
KiCTKOBOI TKaHUHU

konareHny | Tuny [06epiTb 0auH];

[06epiTb 0anH]

— CneumndivHa aKTUBHICTb NTy>XXHOI dhocdaTasm B KicTkax, octeokansuuH, C-Tenonentung

— C-tenonenTtug konareny | Tuny cuposatku, N-Tenonentug konareHy | Tuny cedi

Kanbuin

®paKuiiHa eKcKpeLis KanbLilo B 3pa3Kky cedi

leHeTn4Hi Mmapkepwm

TectyBaHHsA OHK, aKLLO Nigo3poeTbes reHeTuyHa ocHosa MIMMT
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MasibabcopOiiist Ta iH. [9]. 3a HasIBHOCTI HecTaui BiTaMi-
Hy D BcranosmowoTs BropuHHuit ['TIT, y nanomy pasi —
HopMmokasblieMiunuii BITIT.

Hopmoxanbuiemiuauit [II'TIT € HemomaBHO BH3HA-
HUM, He TTOBHICTIO OXapaKTeprU30BaHUM BapiaHTOM, SIKWii
nposBisieTbes Bucokumu piBHsaAMU [1TT, mo Bupinsgerscsa
onHieo abo nekinpbkoma [TIII13, i HOpMabHUM piBHEM
3arajbHOIO Ta i0Hi30BaHOrO KaJjbllil0 B CUPOBATIIi KPOBi
[2]. deski, aye He BCi MalliEHTH MOXYTh MaTU IIPOTPecCy-
OUMil mepedir, SKuii i3 4acoMm MPU3BOIUTH NIO TillepKasb-
miemiynoro I'TIT [5]. Mauientn 3 HK-TITTIT matumyTh
HaMOUIBII JIETKY Ta HAMOUIbII 0e3CMMITOMHY (popMy 3a-
xBopioBaHHs1. HK-TIT'TIT Moxke OyTu paHHiM 6i0XiMiYHUM
nposiBoM rinepkaibuiemiynoro [IT'TIT, ane ne rpanp —
He SICHO.

3a BU3HAUYEHHSAM EBPONEMCHKOr0 KOHCEHCYCY i3 3a-
xBoptoBanb [ILIIT3 (2022 p.) BHK-TITTIT MoxHa po3-
MIsigaTy, SKIO iCHYIOTh OioXiMiyHi O3HAKM CTiKOro
(> 3 wmicauiB) nmigsuieHoro piBHs [1TI Ha i HE3MiHHO
HOPMAJIBHOTO 3arajbHOrO, SIKM CKOPUTOBaHO 3a ajibOy-
MiHOM Ta/ab0 BiJIbHOTO iOHI30BaHOTO PiBHS KaJIbllil0, Ha
OCHOBI CepilfHuX J1abopaTOpHUX BUMIpIOBaHb, KOJU BCi
BTOpUHHI npuynHU nigBuieHHs [ITI Oynu BukmtouyeHi
[10]. Otxe, HK-IIT'TIT € miarHO30M BUKIIIOUEHHS, i OTO
MOXKHA PO3IJISIAATH JIUIIE MMiC/Is peTeIbHOI OLIIHKM MPUYUH
BTOPMHHOTO TilepriapaTupeosy, y TOMy YUCIi OB’ 13aHOTO
3 HecTauero Bitaminy D.

AiKyBOHHS N€pPBUHHOIO
rinepnaparupeosy

Xoua icHye 6araTo (hapMaKoJOTIYHMX areHTiB, SIKi 3a-
CTOCOBYIOTBCS JUISI 3HUKEHHS PiBHSI KaJIbLIil0 B CUPOBATIL
KpoBi abo a5t cradinizanii MILKT, >koneH He mokpaliyBaB
obuaBa mokasHUKU [2]. Akiio Hemae HaMipy IMOJIMIIATA
MiHepaJIbHY HIUIBHICTh KiCTKOBOI TKAHUHU a00 3HU3UTHU
KOHIICHTpAllil0 KaJbllilo B CUPOBATIi KpOBi, (hapMakoJio-
TiYHi 3ac00M HEe 3aCTOCOBYIOTH [7].

Tomy mnapaTupeoigekToMisi € €AWHUM OCTaTOYHUM
metonoM JikyBaHHs III'TIT. OuikyeTbcs, 110 Mali€eH-
™ i3 cumntomatuyHuM [T TIT maloTh SIBHY KOPUCTD Bifl
BugaieHHs 3miHenux ITIIII3, a mauieHTH 3 Ge3CHUMII-
TomMHuM [II'TIT yacTo MOBiZOMIISTIOTH MPO MOKpaIleHHS
MOKAa3HMKIB SIKOCTi XUTTS [2]. AMepuKaHCbKa acolliallist
eHIOKPUHHUX XipypriB BKa3ye, IO CIIOCTEPEKEHHS Ta
¢apMakoJsioriuHa Tepartisi € MeHII e(peKTUBHUMM Ta MEHIIT
peHTabeIbHUMMU, HiXX XipypriuHe BTpy4aHHsI, HaBiTh SIKIIIO
MalieHT BBaXXa€eTbcs 0e3cuMnToMHUM. Cllifi yHUKATU TpU-
BaJI0] TinepKasbLieMil yepe3 MOXJIMBI IIKiIIMBI HACTiIKH.
PexoMeHayeTbcst 3BepHYTHCS 10 KBalTi(hiKOBaHOTO Xipyp-
ra, skuit Mae nocin BuganeHHs [MIII13, 11106 Bu3HaYuTH,
4y MMOBIPHICTD i mepeBaru JiKyBaHHs MepeBakaroTb Ovi-
KyBaHi pusuku npouenypu [2]. ITicasa yeminrHoi mapaTu-
PEOiIeKTOMil PO3BUTOK HOBMX KaMiHIIiB Y HUPKaX IIOMiTHO
3MEHIIYETbCs. Xo4ya HMUPKOBAa HEAOCTATHICTh i Hedpo-
KaJIbLIMHO3 HE YCYBAalOThCSI, XipypriuHe BTpy4YaHHSI MOXKe
3aMo0irTy MOAAJIbIIOMY 3HIXKEHHIO IIBUAKOCTI KITyOOUKO-
Boi (inbTpartii.

XipypriuHe BTpy4aHHsI PEKOMEHIOBAHO, SIKIIIO MOPO-
TOBE 3HAUEHHS ISl CHPOBATKOBOTO KaJIbILIil0 3aTUIIAETHCS
Ha > 1 mr/an (> 0,25 MMoJib/J1) BUIIIE Bifi BEPXHBOT MeXi

HOpPMH, a TaKOX ocobam BikoM 50 pokiB i cTapiiie, siKi Ma-
oTh T-mokaszHuuk MIIKT —2,5 abo MeHIe, 3HMXKEHHS
KJTipeHcy KpeaTnHiny 10 < 60 mi1/xB [8].

€Bporeiicbke TOBapUCTBO EHAOKPUHHUX XipypriB
IIPOTIOHYE BUMIipIOBaTH KaJbllili, MarHiii, 25-rigpoKCUBi-
taMidn D (25(OH)D) i I[I1TT nepen O6ynb-sikoto onepaliieto
Ha IepenHili YacTUHI IIUI Ta JIiKyBaTH OediluT BiTami-
Hy D i marHio. HactynHoro nHs nicis onepaitii Ha LIT13
abo TTHIII3 cnig BumipsTu piBHi [ITT Ta ioHizoBaHOrO
KaJIpllifo, 100 BUSIBUTHU MAILI€HTIB i3 pU3UKOM PO3BUTKY
rinonapartupeosy [10]. [TaienTam i3 nedinuTom BiTami-
Hy D nepen omepaili€elo peKOMEHIYETHCS PO3MOYaTH IIPH-
iiom mipernapartiB BitaMiHy D. JlekinbKa nociimkeHb -
TBEPAUIU MOro 0e3IeKy, KOJIU PiBeHb KaJbllil0 CTAHOBUTH
< 3 mmounb/a (12 mMr/m).

[Tapatupeoinexktomist st TITTIT He pekomeHaoBaHa,
SIKIIIO PU3MKM XipypTidHOTO BTPYYaHHSI YU aHECTe3ii Ie-
peBaXyIOTh OYiKyBaHi TMepeBaru JiKyBaHHs, SK, Halpu-
KJajd, y pasi TSDKKOro abo OCHOBHOTIO 3aXBOpPIOBaHHS [2].
V maiieHTiB, sKi HE BiINOBiZalOTh XKOTHOMY ITOKAa3aHHIO
IJI0 XipypriYHOro BTPy4YaHHS, BiIMOBJISIIOTHCS Bill Xipyp-
TiYHOTO BTpy4YaHHs a00 MalOTh HaA3BUYAHO BUCOKi pH-
3UKHW, 3aCTOCOBYIOTHCSI MEIWYHI BTpPYYaHHsI, CIIPSIMOBA-
Hi Ha MOM’SIKIIIEHHSI KOHKPETHUX HACJiAKiB. Y 0aratbox
TMaIlieHTIB XBOpOOa JIETKOTO CTYIEHS TTPOTPECYE 3 YaCOM.
Hus 36inbmenHs MIUKT tepamnist 6icochonaTtamu Oyia
6 BuOOpoM. SKII0 iCHye 3aHEITOKOEHHS IIOA0 PiBHSI KOH-
LIEHTpAILlil KaJIbIIi0 B CUPOBATIIi KPOBi, [IMHAKAJIBIIET € BU-
0OpoM JIJIsI MOoT0 3HMKEeHHS [8].

Yci nanieHTH, 3a SIKUMM TUIAHYETBCS CIOCTEPEXKEeH-
Hs1 0e3 XipypriyHoro BTpydyaHHS, IOBUHHI OTpUMYBaTU
IOCTaTHIO o3y Bitaminy D. Bitamin D ciig maBatu B mmo-
MipHUX KiTBKOCTSIX, OO JOCSITTM MiHiMaJbHOTO DPiBHS
25(0OH)D y cuposatii — > 20 ur/man (50 umonb/mn) [8]. Ak
npaswio, nipu [IT'TIT KopucHOW0 MOYATKOBOIO H03010 €
Bix 800 mo 1000 MO. OckinbKM € TIeBHi IoKa3u TOro, 110
piBHi > 30 Hr/MJ MOXYTb OyTH MOB’sI3aHi 3 MOAAIBIINM
3HKeHHsIM piBHiB TITI, MoxHa HaBecTM OOIpyHTOBa-
HUIi apryMeHT ISl IOCSATHEHHS 11bOTO BUIIOTO TOPOTOBO-
ro 3HauyeHHd [8]. CrioxXyBaHHS KaJIbILIil0 Ma€ BiINOBigaT
peKoMeHallisIM, BCTAaHOBJIEHUM [JIs1 Beix mroaeit. He pe-
KOMEHIYEThCSI OOMEXYBaTU CIOXWBAHHSI KaJIbLIilO TPU
MITIT [8]. DXA-ckaHyBaHHS TaKWUM TIalliEHTaM CJIil
MMPOBOIUTU KOXHi 2—3 poku [7]. Baritai xinku 3 I[II'TIT
MOBUHHI NepeOyBaTH ITiJl HATJISIAOM CIleliali30BaHOI MixX-
IUCLUUILTIHAPHOI KOMaHIM, OCKIJIBKY MalOTh IMiIBUILIEHU
PU3HMK apTepiajbHOI TilepTeH3il Mix yac BariTHOCTI.

PiBenb Kasbliito B cedi 3a 24 ronMHU BaxKJIMBUIA, 11100
Bimpizautu IIT'TIT Bix cimMelfHOI TiMOKaJbLiiypUIHOI Ti-
MepKablliEMil, sIKa € aBTOCOMHO-JIOMiHAaHTHUM pO3Jia-
JIOM HUPKOBOTO KaJIbILIMYyTIMBOIO pelenTopa, 1o iMiTye
[II'TIT [2]. Cimeiina TinokaibliilypyuHa TirepKaablieMist
MOBMHHA PO3LJISIAATUCS Y TALEHTIB i3 TpUBAJIOIO Timep-
KaJblieMi€l0, piBHEM KaJibliito B ceui meHie 100 mr/24 ro-
IWHU Ta BiTHOIIEHHSIM KJIipeHCY KaJbllil0 10 KpeaTUHiHY
menie 0,01. [TamieHTy 3 UM cCiMeiTHMM pO3JIaZIoM MalOTh
TMOMIipHY TillepKaJIbIiEMil0, HE3HAYHY KiJIbKiCTh CUMIITO-
MiB, SIKIIIO BOHM B3araji €, BiICYyTHiCTb O3HAK ypaKeHHS
IHIIIMX OpPTraHiB BHACJITOK XBOPOOU Ta BiICYTHICTh KOPUCTI
BiJl MapaTUPEOiAeKTOMii.
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Taxuii roryisan MaroTh eHAOKPUHHI Xipypry Ha Xipypridy-
Hy marosiorito. OnHaK eHIOKPUHOJIOTaM BaXkJIMBO PO3YMITH
nimxoau no nauieHTiB i3 I'TIT, B skrx HeMae rinepKanbliii-
ypii Ha T1i HecTadi Bitaminy D, 106710 i3 Bropunaum ['TIT.

BTOpPUHHUM rinepnapaTtnpeos

BropuHHMIi rineprnapaTupeo3 4acTo BUHWKAE BHACITi-
JIOK HecTtadi/mediuuty BitaMiHy D abo 3a HasIBHOCTI iH-
IIIOTO 3aXBOPIOBAHHS, TIOPYIIEHHS a00 MPUITOMY XiMIYHUX
peYOBMH (HanpuKIan, Tia3UIHUX AiypeTMKiB), LIO CIO-
YaTKy CIPUYUHSIE BiZTHOCHE 3HIDKEHHSI PiBHS KaJbIilo y
KpOBi, SIK€ 3roJ0M MPU3BOAUTH MO TiMepruiasii, aieHOMU
Ta nopanbiioi rinepgynkuii ITIHIT3. [T cunTesyeTbes
i CeKpeTyeThCsl Y BilNOBib HA XPOHIYHO HU3BKUI PiBEHb
KaJIbIil0 B CMPOBATIIi KPOBi.

Yacro B JliTepaTypi MOXHa IIPOYUTATH, 11O MPUIMHOIO
BI'TIT e mopymennsa ¢pyHKLil HupoK. OmHaK 11e He 30BCiM
MPaBWJIbHO, OCKUJIbKM Haiuactimoto npuunHoio BITIT e
caMe 3HMXKEHHsI KOHIIeHTpallii BitamiHy D y kpoBi [2], a
iHIII TPUYMHU, Y TOMY YUCTIi 3aXBOPIOBaHHSI HUPOK, PO3-
[JISIAAIOThCSl 3HAYHO pidlie, OOyMOBIIOIOUM HANUTSKIMN
nepe6ir ypaxxenns [TLIIIT3.

BI'TIT Moxxe BUHMKATU MpPU PO3BUTKY TiMMOKaJIbLIEMIl
BHACJIiIOK 3HUXEHOTO 3aCBOIOBAHHS Kalbllilo, BCMOK-
TyBaHHS MOTO B KUILIEYHUKY, HAAMIpPHOI BTPATU KaJbIIilO
HUPKaMU Yyepe3 BUKOPUCTAHHS MeTJbOBUX AiypeTUKiB ab0
oicocdonaris [10] (Tab. 2).

BI'TIT Moxke 00TSKYBaTH XpOHIYHY XBOPOOY HUPOK, 1110
XapakTepu3yeTbes BucokuM piBHeM 1T y cuposaTiii Kpo-
Bi, rinepruiasieto TTLII3 ta mopyiieHHSIM MiHepaJIbHOTO

Tabnuys 2. Han4vacTilwi npnYnHu BTOPUHHOIO rinepnapatupeosy 3a €BponesfcbKUM KOHCEHCYCOM
i3 3axBoproBaHb [NLUYIM3 (2022 p.) [10]

MpuynHa BTOPUHHOIO
rinepnapaTtupeo3sy

3anponoHoBaHi Noporosi
3HaYeHHs BTPYYaHHS

KomeHTapi

Oedpiunt BiTamiHy D

MparHiTe 0o KoHUeHTpauii
25(OH)D 30 Hr/mn (75 Hmonb/n)
a60 6inbLue, L6 YHUKHYTU
BTOPWHHOIO rinepnaparMpeosy

MepesipTte INMTI, konu 3anac BiTamiHy D 3akiHunTbLCSA.
KoHueHTpauia MNTI moxe 3anvwaTncs nigBuLLEHOO
npoTarom 6—12 micsuis, TOMy onTUMI3aLis CroXxunsaH-
HS1 KanbLjito € 060B’A3KOBOLO

Hu3bke crnoXxmBaHHs
KanbLito 3 hxeto

1200 Mr/peHb pekoMeHOoBaHO
Ans XIHOK y moCTMeHonayai,
1000 mMr/pgeHb ans Honoeikis
51-70 pokiB i 1200 mr/goeHb
)1 NiITHIX YONOBIKIB

OUiHiTb CNOXMBaHHSA KanbLjito 3a 4ONMOMOroK LieTNY-
HOro onuTyBanbHUKa. MNauieHT NOBUHHI 36iNbLLINTK
CMOXMBaHHSA KanbLjito a60 BUKOPUCTOBYBaTK [06ABKU
KanbLito

lnepkanbuinypis BHacni-
[OOK NnopyLUeHH: dyHKUiT
HUPOK

EkcKpeuis kanbLito i3 ceveto

> 250 mr/24 rog (6,25 mmons/
24 rop) y xiHoK, > 300 mr/24 rog
(7,5 MMonb/24 rop) y 4ornoBikis
abo > 4 mr/kr/24 rop,

(0,1 Mmonb/Kr/ 24 rognHm)

Mpo6HWI TecT Ha Tia3nam (Npu3HadaTu rigpoxnopTia-
3ua 25 Mr OBivi Ha feHb NPOTAroM 2 TUXKHIB; NepeBipu-
T pieeHb MTI nepep noyatkom nNpuromy Tiasugy Ta
nicnsa 2 TvxHiB Tepanii). Hopmanizauia MTI nigTpymye
HUPKOBI BTOPUHHI NpuyuHK MITT

HuvpkoBa HepgoCTaTHICTB,
LUBMAKICTb KNy60O4YKOBOI
dinsTpauii

eGFR < 60 mn/xs/1,73 m?

OCKiNbKM hYHKLiA HUPOK 3HUXKYETLCA, aKTUBHICTb
1a-rigpoOKCUNIOBaHHSA 3HMXYETBCS i, K HACNIAOK,
3MEHLUYETLCSA aKTUBHUWI PiBEHb BiTaMiHy D, 3HMXYETb-
€S piBeHb KasbLjto Ta NigBULLYETLCA piBeHb MTT

Po3nagu WnyHKOBO-KMLLI-
KOBOrO TPakTy, NOB’A3aHi
3 MOPYLLEHHAM BCMOKTY-
BaHHS KanbLiito

Lleniakia, 3anansHi 3axBoptoBaH-
HS KMLLEYHMKa Ta 6apiaTpuyHa

Xipypris

BumiptoniTe aHTUTINA [0 TKAHWHHOT TpaHcrnyTamMiHa-
31 Ta heKanbHUIM KanbnpOTEKTUH, W06 PO3rsaHYTH
Leniakito Ta 3ananbHe 3axBOPIOBAHHA KULLEYHNKA
BigNOBIOHO

MeponkameHTn

LiypeTuku, niTin, NpoTUCYOOMHI
npenapartu, 6icdhocdoHaTu,
AeHocymab, iHribiTopn HaTpin-
NIOKO3HMX KOHTPaHCMOopPTEPIB
(SGLT2) Ta iHri6iTopn NPOTOHHOI
nomnu

HeTiaangHi AiypeTnkn MoxyTb NigBuLLYyBaTK PiBEHb
MTT. AKWwo MOXNMBO, NPUNUHITL Tepanito | BU3Ha4Te
piBeHb MTI. Tepanis niTieMm MOXe NigBULLNTA PiBEHb
MTr. OpHak pilieHHst Npo BigMOBY Bif Tepanii y Lmx
nauieHTiB € CKNagHUM i NOBMHHO NpuMaTtucs ncuxia-
Tpom. JlikyBaHHs bicpocoHaTamm abo aeHocymabom
MoXe MiasuLnTK pieHb IMTT y pe3ynsTati NO3nTUBHOI
cvrHanisauii kansyito o MLWN3 y KoHTeKCTi npurHiye-
HOi pe30op6Lii KiICTKOBOI TKaHWHU. EdhekTn 6icdhocdo-
HaTiB MOXYTb NiATPMMYBaTUCS NPOTArOM TPMBANoOro
Yyacy nicna npunuHeHHs. Cnig yHMKaTn NpunmuHeHHs
npuomMy fieHocymaoy, o6 3anobirtm HaaMipHin
BTpaTi KiICTKOBOI Macu.

HellopaBHi gocniopykeHHs nokasanu, wo SGLT2 ma-
I0Tb CKNagHy B3aEMOLiI0 3 KICTKOBMM MeTab0ni3MoM,
BKNtOYao4n nigpueHHs MTr

MopyLueHHs docdaTHoro
06MiHY

lNnepdocaremia Ta onoce-
pegkoBaHa (pakTopoM pocTy
gibpobnacTis 23 rinodocda-
TeMisi MOB’A3aHi i3 BTOPUHHUM
rinepnapatmpeo3om

MosakniTnHHa perynsauis docdaris BKOYae 3MiHN
pieHiB MTI. 9K BUCOKUI, TaK i HU3bKWI piBEHb hocda-
Ty MOXe 6yT1 NOB’A3aHWUI i3 BTOPMHHWUM rinepnapaTu-
peo3om
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00MiHy. Binsbko 60 % mallieHTIB i3 XpOHIYHOIO XBOPOOOIO
HUpoK Ta 90 % xBopux Ha remomianizi MatoTh BI'TIT. [TutaH-
HsiM peHanbHoro I'TIT npucBsiueHa ayxe BeavKa KidbKiCTh
aHTJIOMOBHMX TTyOJTiKalliid, UM TTUTaHHSIM TIepeiMaloThCst
nepeBaxkHO He(MpOoJIorK, TMAalie€HTIB i3 TAKUM 3aXBOPIOBAH-
HsIM, Ha 11acTs, Hebarato (MeHIte 1 % HaceleHH:s), TOMY B
paMKax 11i€i cTaTTi TaKy iH(opMaliito He po3IJIsIaEMO.

HepeHAAbHUIN BAPIQHT
HOPMOKOAbLLIEMIYHOIO
rinepnaparupeosy

PosrisiHeMo HepeHalbHUI BapiaHT HOPMOKAaJbIIi€-
MIYHOTO TileprapaTupeosy, 10 CTOCYEThCc moHam 96 %
nauieHTiB i3 marosoriero IMLIIT3. ¥V Takux xBopux HasiB-
Hi 30inbmieHHss koHueHTpauii 1T y KpoBi, HoOpMaIbHi
PiBHI KaJbIilo (3araJibHOrO, i0HI30BaHOI0), MaliKe 3aBX-
A TIEPBUHHO BUWSBJIEHUU HM3bKUU DiBEeHb BiTamiHy D
(Hmkue 75 HMoab/n a6o 30 HI/MuT), 9acTO BiAMiYa€ThCS
rinepriasis abo aneHoma ITLITT3. [Monpu BucoKy morim-
peHicTh 3axBopioBaHb [1IIII13, maiixke HemMae myOikaliii
Ta JOCJIIXEHb CTOCOBHO Ili€i mpoOiemMu. 3a3Buyail Tii-
puileHui piBeHb [1TI" BUSIBISIETHCST BUTTAaAKOBO IIPU TOp-
MOHAJIbBHOMY JOCIIiIKeHHi, OLIbIIICTh JIiKapiB He 3HA€E TIPO
3Ha4YHy mowmwupeHicty maromiorii TTIII3 (10—20 % — y
nopociux, 30—70 % — y nmiTeii Ta MiUTITKIB) i BaXJIMBICTh
minbopy iHAMBIIyaJTbHUX 103 IIBOTO BiTaMiHY-TOPMOHY.
Mu Bxxe 3a3Havanu, 110 OLIBIIICTh BUMAAKIB BTOPUHHOTO
HK-T'TIT moB’s13aHa abo miepebirae Ha TJ1i Hectavi/medim-
Ty Bitaminy D. XapakrepHoto pucoro BI'TIT, nos’si3aHoro
3 HecTauelo/nedinuToM BitaMiny D Ta peHaIbHUMU 3aXBO-
PIOBaHHSIMM, € TIOCTYITOBE MOKpPAIlleHHs TOKa3HUKIB Ta Hi-
BEJIIOBAaHHS MOPYILEHb MPU NMPU3HAYEHHI aJleKBaTHUX 103
IbOTO BiTaMiHY Ta IOJATKOBOMY YCYHEHHiI HEIOCTATHOCTI
0Oopy i MarHilo, y 1esIKUX BUMaaKax — KajblIilo.

Ha cporomni icHyioui pekoMeHaallii CKOHLIEHTPOBaHi
rnepeBaXkHO Ha MPOodiTaKTUYHUX CePeAHbO3BaXKEHUX 11010
BiKy M03yBaHHSX BiTamiHy D Ta MiHiMalbHili MeXi 1ioro
norped croxuBaHHs. [IpoGieMa B TOMy, 110 BXUBaHHS
SIKOICh 103U BiTaMiHy-TOpMOHY D — 1ie onHe, a mpuiiom
nimiOpaHoi iHAMBiMyali30BaHOI 1031 3a TOKAa3HUKAMU Jla-
0OpaTOpPHUX NOCHIIKEHb i3 MpodilakKTUUHOW abo JIiKy-
BaJIbHOIO METOI0 — 11€ 30BCiM iHIIe. Pi3Hi mauieHTu mno-
TpeOYIOTh 3aCTOCYBaHHSI Pi3HUX 03 BiTaMiHy-TOpMOHY D.
BxuBaHHs1 Oyab-IKUX TOPMOHIB i3 4acoOM IOTpedye mepe-
ISy ToTpebu y mo3ax. BukopucraHHs BiTaMiHY-TOPMO-
Hy D i3 mikyBanbHO10 MeToro tipu ['TIT O6yne nmpaBuibHUM,
SIKIIIO i3 CAMOT0 MOYAaTKY, a MOTiM BIIPOAOBK BCHOIO IIepio-
NIy CIIOCTEPEKEHHSI KOXHi 3—6 MicsIIiB OyI1yTh KOHTPOJIIO-
BaTUCS Taki JJabopaTOpHi MOKAa3HUKU, SIK MapaTrOpPMOH,
25(OH)D, kanbwuiii ioHizoBaHMIi, MarHiii, KpeaTuHiH, iH-
KOJI, 3a TToTpebo1o, hocdop.

Martoun GaraTopiuHMT IOCBiA AiarHOCTyBaHHS Ta JIiKy-
BaHHSI BTOpUHHOTO HepeHaiabHoro HK-I'TIT, rinepriasiit
Ta aneHom I1III13, nop’s3aHux i3 HecTauer BiTaMiHy D,
nigdopy iHaUBiTyaabHUX I03 BiTaMiHy-TOopMOHY D, peko-
MEHAYEMO TOTPUMYBATUCh HACTYIHUX MiAXOMiB A0 Aiar-
HOCTMKM Ta JIIKyBaHHS JUISI JOCSTHEHHSI JIOBrOCTPOKOBOI
e(eKTUBHOCTI Ta Oe3ITeKN.

Maiixe Bci gocaimKeHHs, SIKi BUBYaIU €(eKTUBHICTb
3aCTOCYBaHHs BiTamiHy D i3 JikyBanbHOW0O (OcTeorneHis/

0CTeoII0po3) abo MpoGiTaKTUIHOIO (OHKOPU3UKHU, IYKPO-
BMI1 1iabeT) METO10, TOCATaIN KIIHIYHUX LIiJIei TTpY 3aCTO-
cyBanHi no3u 5000 MO/moaHs ado 6iabine. MeHIni 1o3u
He CIpallbOBYBaJIM HailiHO, a 103U MeHIe 2000 MO/neHb
30BCiM He AaBaju e(heKTy B J0POCIUX OCi0.

Hami crioctepexxeHHs TOKa3ylOTh MOTpedy He JIuiie
B MOYATKOBOMY Mimbopi mo3u Bitaminy D, a i, 1m0 € Bax-
JIMBUM, y OOCSITHEHHI imeanpHoro piBHsa 25(0OH)D y xpo-
Bi 4yepe3 3—6 MicsliB, TOOTO JAO3yBaHHS MOBUHHO OYTH
iHAuBinyanizoBaHe, SK i IpU OyAb-sIKiil 3aMiCHI TOpMO-
HasbHil Tepamii. Kpaiili pe3ynbraTul JIiKyBaHHS TTAaTOJIOTIT
MIIIT3 (T'TIT, anenomu Ta rineprutasii TTIII13) gocsira-
10ThCsT TIpH ineanbHuUX piBHIX 25(OH)D 100—150 HMOB/7
(40—60 nur/mur). HaiiGinpn HamiiiHi Ta BiTHOCHO IIBUAKI
edeKTH Tepallii TaKoi MaTOJIOTii CIOCTEpiraaucs y Mexax
nianmazony 120—160 uMonb/n (50—65 Hr/mi). Pesynsratu
JIiIKyBaHHSI 3a3BUYaii OLIIHIOBAJIM 3aBISKA MOHITOPMHIY
nmanux Y3/ TTIIIT3 Ta piBuiB IITI Bxke uepe3 6 MicsLiB,
aje B JESKMX BUITaAKaxX Tepiof O4YiKyBaHHSI JTOCSTHEH-
HSI METU pO3TSTYBaBCSl Ha AEKiIbKa POKiB. 3a YMOB TaKoO-
IO CLIEHAPil0 BaXKJIMBUM PE3YJIETATOM OYJIO TIPUMTMHEHHS
MPOrpecyBaHHS 3aXBOPIOBAHHS 3 TOCTYITOBUM MOKPAILIEH-
HSIM TT0Ka3HUKiB. [locuiieHHsT e(eKTUBHOCTI Ta TEPMiHIiB
Tepartii criocTepirajaocsi Mpu OJHOYACHOMY JI0AAaTKOBOMY
LIOASHHOMY BMKOPMCTaHHI IIperapaTiB 6opy B 103i 3 ML
Takox KopucHUM Moe OyTH J0JaBaHHsI IIperapariB Mar-
Hito B 103i Bia 800 Mr/mo0y.

3ae0iablIoro JiKyBaHHSI Ta MOHITOPMHI TIATOJIOTii
MIIII3 po3TaryoTbcsl Ha pOKH, YacTO MOTPEOYIOTh 3a-
CTOCYBaHHS TiAXOiB YIIPOIOBX BCHOTO XXUTTS IAIiEHTIB,
HaBITb MPU JOCITHEHHI ificaJIbHUX Pe3yJIbTaTiB (MiATpUMY-
Ioya abo mpodinakTuyHa Teparis). Binmina abo mepepsa
B Tepartii/mpodiaKTUIli MOXe TTPU3BECTH 10 TIOHOBJIEHHS
MaTOJIOTiIYHMX 3MiH Yepe3 MeBHUI Jyac.

Jo3yBanHs Bitaminy D Hamm Oyjio ommcaHO B MOIIe-
penHiii crarTti [11]. KopoTko MOXHa cKa3aTu, 1110 CbOTOJI-
Hi BiTamMiH D € BM3HAaHUM TOPMOHOM, SIKWI BILIMBA€E Ha
BCi MeTaOOJIiYHi Ipollecy I OOYMOBIIIOE CTaH 300POB’S.
Haliuacrillle BUKOPUCTOBYIOTh BiTaMiH D y crapToBiii
1031 5000—6000 MO 1ioaHs mpoTIroM 2—3 MicsiiB, Mo-
TiM TIepeBOASYM MALiEHTIB Ha MiaTpuMyoui go3u 2000—
4000 MO/neHpb, sKi BBaKaloTbcs Oe3meyHUMM. MOKIH-
BUM IIiIXOOOM IO MpU3HAYeHHs BiTaMiHy D € mocTiitHmii
MpUItOM OJHI€T (iKCOBAHOI 1031 3 HACTYITHUM KOHTPOJIEM
1 pa3 Ha 3—6 micsiB (6 Mics1IiB € ONTUMATLHUM TEPMiHOM
criocTepekeHHs 3MiH KoHueHTpauii 25(0OH)D y kposi).
Ile pa3 Haroso1IyeEMO, y pi3HUX 0Ci0 iCHY€ pi3Ha ImoTpeda B
Jo3ax BiTaMiHy-ropMoHy D, He iCHy€ SIKOroch yHiBepcallb-
HOTO JI03YBaHH$, TAKOX BOHO MOX€ 3MiHIOBATUCh i3 YACOM
3aCTOCYBaHHSI Ta MOTPEOYE MEePioAMIHOTO KOHTPOJTIO. B OK-
peMUX BUMAAKax MiATPUMYIOYA 1032 BiTaMiHy-ropMoHy D
Mozke ctaHoBuTr 6000—7000 MO 1oaHs. Y pasi oXXupiHHS
crapToBa n1o3a Moxe oytu 10 000 MO mromHsI.

finepnAasia Ta apAeHoMu
NPULLUTONOAIOHUX 3AAO03

V pamkax poarasany HK-I'TIT icHye okpeme muUTaHHS
CTOCOBHO MOiarHOCTyBaHHS Ta Au(EpeHIiIOBaHHS, POJIi
rineprutasiii Ta anerHom ITHITT3. [lInpoke BUKOpUCTAHHS
YJIBTPa3BYKY 3 BUCOKOIO PO3IIIbHOIO 3MaTHICTIO IMPU3BEIO0
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IO 30UIbIIIEHHS BUSBICHHS IHUIMAEHTAIOM («BHUIIaIKO-
Bux») [1LIII3 [12]. EdexTuBHicTh Bisyamizalii Kiacuy-
Horo po3atairyBaHHs [TLIIT3 3amexxuTh Jauiie Bia BMiHHS,
KBamidikarrii Ta yBaxHocTi cnemiamicta 3 Y3/I. Heamineni
[THIIT3 HemoxnBO BimokpemuTtu Bin TkaHuHu III13 3a
po3MipaMu, CTPYKTYpPOIO Ta €XOT€HHICTI0O — BOHM HasBHI,
ajie He Bizyasti3ytoTbesi. TooTo B pasi, konu [THITT3 Busis-
JISSIOThCS TpU TIpoBeneHHI Y3]1, BOHU BXe € 3MiHEHUMH,
TiIBKM TOIi BOHU iTeHTU(QIKYIOTHCS Ta BIAETHCS BUMIPATHI
iX po3Mip/00’eMm.

Bepxni I[TIII13 3a3Buuaii po3raliioBaHi Ha 3aaHil CTO-
poHi BepxHix yactok IIII13, i3 He3HAUHMMU aHATOMIUHU-
mu Bapiauisgmu B nmomyssauii. Hukni TTHITT3 po3ramoBaHi
B37I0BX JlaTepajibHOro HUXKHboro nojtoca LT3 (B3noBx
Tpaxei), Xo4ya BOHU MOXYTb OYyTH PO3TalllOBaHi Je 3aBrOfI-
HO MiX HIXKHBOIO ILIEJIENOI0 Ta BEPXHIM CEPemIOCTiHHSIM.
Yacrota inTpatupeoinHoro po3tamryBanHs [TLLT13 crano-
BUTB pUOIM3HO 2 % [12]. Y aBTONCIitHUX TOCTIIKEHHSIX Y
CIHA cepen manienTi 6e3 I[1I'TIT a6o 3axBoproBans LT3
4acToTy afeHoM abo rinepriiasii [TIIT13 Bussasiu B 1,9—
7,6 % Bumankis [12, 13].

3a JaHUMU XipypriB, cepel MNaTOJOTIYHMX YpaXkeHb
TIIII13, nop’s3anux i3 mepBuHHuUM [TIT, BuUSBISIIOTH
comitapHy ageHoMy y 80—85 % BumankiB, MyJBTUTIaHIY-
JsipHe ypaxkeHHs1 — y 15—20 % i kapunHomy — y < 1 %.
3po3yMisio, 110 TaKa XipypridHa CTaTUCTUKA CTOCYETHCS
rinepkanbiiemiyHoro I'TIT (rmepBMHHOrO, TPETMHHOTO).
Hamr nocsin BusiBaeHHsT HopModyHKIioHanpHuX [THIT13
ta HK-I'TIT cBigunTh TIPO HASIBHICTb BM3HAYEHHS Timep-
masii I3 y 70 % Bunanxis ta aneHoM — y 30 %, 1110
3a3BMYail He TTOTPEeOYIOTh XipypriyHOro JiKyBaHHs. Maii-
K€ 3aBXJIU TaKi HopMmoKaublieMiuHi 3MiHu TTHITT3 aco-
iiioBaHi 3 medinnToM/Hectauyelo BiTaMiHy-ropMOHY D,
3a3BMYAll TAIAOThCS TTOMipHO-e(heKTUBHOMY JIiIKyBaH-
HIO IHAMBiAyaJlbHO MigiOpaHUMM 103aMM BiTamiHy D, 1110
O3BOJISIIOTH yTpuMyBaTu piBHI 25(OH)D y kpoBi y me-
xax 100—150 umomb/a (40—60 uHr/mi), kpame — 120—
160 Hmoub/1 (50—65 Hr/MIiI), 32 YMOBU JOBFOCTPOKOBOTO

3aCTOCyBaHHSI. B nesikux BUmamgkax rmokpaiieHHs BUSIBIISI-
€TbCS BXE Yepe3 6 MicsliB, B iHIIMX BiICYTHS OMHaAMiKa
TIPOIOBX ACKIIBKOX POKiB, O3 moripireHHs. Takuii miaxin
y OUTBIIOCTI BUMAAKIB MPU3BOIUTH 10 Bi3yadbHOTO 3HUK-
HenHs [THII13 npu Y3/1 1o mokpalieHHs YIbTpa3ByKOBUX
o3Hak mnarosioriuHux 3miH [TIIT13, ane nyxe BaXJIMBUM €
BiCyTHicTb mporpecyBaHHs i po3ButKy I'TIT. Lls cxema Jti-
KyBaHHS € €(DEeKTUBHOIO IIOA0 HOPMO(YHKIIIOHYIOUMX Ta
rinepaktTuBHux [TLLTT3.

XipypriyHuii Toryisia Ha mpoOJieMy BKa3ye Ha Te, IO
HeakTuBHi [1LII13 y nauieHTiB i3 HOpMaIbHUM piBHEM
KaJIbIIil0 Ta MapaTrTOPMOHY B CHPOBATIIi KPOBi BBaXKalOTh-
cst panHboto crafieto po3BuTKy [T TIT. [Tpote xomHi rpo-
CMEKTUBHI JOCTiIKEHHSI HE OLHIOBAIM, SIKUM BiICOTOK
Hedyakuionyouux 1113 i3 vacom crae rimepcekpeTop-
HuwM [12, 14].

Lle BukIMKae 3HaYHe 3MMBYBaHHS B €HIOKPUHOJOTIB,
OCKIiJTbKM MU 3Haemo, mo came BI'TIT mos’s3anmii i3 He-
craueto/nediuuroM BiTamiHy D i Moxke NpU3BOAUTH 10
tpetuHHoro ['TIT. Takox mMu 3HaeMo, IO Timepruiasis —
aneHoma ITIIIT3 — e cragiiiHuit poliec, 0 MOXe pe-
rpecyBaTH IIiJ Oi€lo JiKyBaHH:. SIK 0aummo 3 puc. 1, Mix
HopmasibHOtO [THIT13 Ta aneHoMo1o € BiacTaHb Ta Yac po3-
BUTKY Yepe3 eTall rinepruiasii.

CBoeuacHe JTiKyBaHHS 3a paxyHOK Biraminy D, Oopy,
MarHito MOXe CIPUSTU BiICYTHOCTI TTpOrpecyBaHHs IyX-
JIMTHHOTO TPOLIECy, HOTO perpecy.

[Ipu ynbpTpa3ByKOBOMY CKaHYBaHHi rinepruiasis
IMIIIT3 Burnsgmae sk izoexoreHHa abo IOMipHO TiIo-
eXOTeHHa TKaHWHa, YacTilie oBajbHOI (hOpMU, OTHO-
pinHa, i3 4iTKMM ab0 HEYiTKUM KOHTYpPOM, IIIO0 MOXE
onTuaHO 3nuBatucd 3 TKanuHoto III13. 3a BigcyTHOCTI
HanpyxXeHHsI B KajbllieBiii cucrtemi npu Y3l He MOX-
Ha Bimokpemutu ITIIII3 Big LIII3. Anenomu ITIIII3
yacTilie oJHOPiAHI, TiMmoexoreHHi, OUIbII OKPYTJi, HiX
rineprasii. st I'TIT 6inbln xapaKTepHUM € HasIBHICTh
3HAYHO TiMOeXOreHHUX (Maiixke aHEXOTEHHUX) OKPYTINX
[TIITT3, y nesskux BUIaaKax HEOAHOPIIHOI CTPYKTYPH.
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V nyxe pigKiCHMX BUIagKax MOXJIMBI KiCTO3HI 3MiHU
abo BHyTpilIHI KanbliuHaTu. HaitimoBipHilie, ameHO-
mu ITIIIT3 € i3onboBaHUMU, coniTapHuMu. OIHAK TIpU
CUHIPOMi MHOXWHHOI €HIOKPUHHOI HeoIlIa3ii MOXYTh
crniocrepiratucst MHOXMHHI aneHomu [THII13 a6o BoHM
MOEAHYIOThCS 3 EHIOKPUHHUMU MyXJIMHAMU iHIIUX JIO-
KaJjizauii.

O1wiHKa 3a 10IOMOTO010 KOJIbOPOBOTIO J0IIUiepa € (pyH-
JTaMEHTaJbHOIO, KOJU ITimo3proeThcsa ameHoma ITIIIT3,
OCKIJIbKM 3a3BUYaii MOXHa BUSIBUTH, JI€ XUBUTH apTe-
pisl, TiAKa HMXKHBOI IIUMTOMOAIOHOI apTepii, 1110 BXOAUTH
B @JICHOMY T10 OJHOMY 3 TIOJTIOCIB i MOIIMPIOETHCS JI0 TIe-
pudepii. Lleit ekcTpaHOIYISIpHUIA PUCYHOK, BITOMMI SIK
«CyIMHHA Oyra», JornomMarae nudepeHIiloBaTh Moro Bim
JiMGpaTUIHUX BY3J1iB a00 MyXJIMHHUX YpaxkeHb, BaCKYJIsI-
pu3alisa IKux Oyme OilbII IEeHTpaJbHOIO iHTPaAHOIYJISIP-
Hoio [16].

Maroun mocBin miarHOCTyBaHHS Ta JIiKyBaHHS TiIep-
rutaziit Ta aneHom [THITT3 (mexinpka TUCSY MAlliEHTIB) 3a
ocTtaHHi 10 pokKiB, CTBEPAXKYEMO, IO BiICYTHS Oyab-siKa
3aJ1eXKHICTh MixX po3mipoM [THII13 Ta ix ¢pyHKIIIOHATEHUM
cranoM. [inmoexorenna ITIIII3 po3mipoM 3 MM MoOXe ce-
KpeTyBaTy 3HaYHO Oiblry KinbKicTb [1TI, HixX i30exoreH-
Ha a0o moMmipHO rirnmoexoreHHa eymnapaTtupeoinna [THIIT3
po3mipom 10—30 MM.

Takum unnoM, nartosoris ITIII13 € mommpeHoro ce-
pen HacenenHs (10—-20 % — y mopocnux, 30—70 % — y
JiTeli Ta MiAJIiTKiB), a TOJIOBHUM YMHHUKOM IIbOTO € He-
NIOCTaTHE BXWBaHHs BiTaMiHy D. 3acrocyBaHHS iHIU-
BigyaqbHO MigiOpaHuX H03 BiTaMiHy D, sIKi 103BOJISIOTH
YTPUMYBATH MO0 piBHI B MeXaX ilmeaabHOI0 Hiarla3oHy
(25(OH)D 100—150 amomb/71 (40—60 Hr/MJT)) TIPOTATOM
TPUBAJIOIO Yacy, HO3BOJISIE HE TUIbKU MHpodilakTyBaTu
nosiBy 3axBoptoBanb [11III13, ane it eheKTUBHO JIiKyBaTh
ix, Bkmovatoun BITIT.

IMaTonorisg IMTUIII3 € cragiiHUM TMaTOJOTIYHUM TIPO-
1IECOM, 110 MPOXOAUTH JEKiIbKa €TaIliB: Ha MOYaTKy BHAC-
JIIOK HAIpYyKeHHs Y KaJblieBiit cuctemi oBanbHi [THII13
cTalTh BisyasizoBaHuMU Tipu Y3/, BiOKpeMJICHUMU Bif
tkanuHu 1II13, moTiM BUHUKAE rinepruiasisg. Y momaib-
oMy rineprutazoBani [TLIIT3 mounHaoTh 3MiHIOBaTHCS,
BU3HAYAETHCS 3HUXKEHHS 1X €XOT€HHOCTI, 110 MOCUJTIOETh-
¢ 3 yacoM. I3 wacoMm By3noBa TpaHC(OpMALis 3MiHEHUX
[THITT3 Moxe BUSBISTACS 30LIbLIEHHSIM PO3MipiB, HEO-
JTHOPIIHICTIO TKAHUHU Ta OKPYIJIoio chepuuHicTio (dhop-
Ma mapy). IlapanenbHo 3a paxyHOK ITaTOJIOTIYHUX 3MiH i
SIK KOMITEHCAaTOpHA peakliisli Ha HecTauy/aediluT BiTaMi-
Hy D mocTyIrmoBo BUSBISIETHCS 30UTbIIICHHS KOHILIEHTpPALIil
ITTT y cuposatui kposi (ctamis BITIT). ¥ maiibyTHboMY
3a BIICYTHOCTI aIeKBaTHOTO JIIKyBaHHS Ta MPOQiIaKTUKKI
rineprnapaTupeo3y MPUETHYETHCS TilepKaabllieMis (CTamist
TITTIT a6o TI'TIT), 1o Moxke BxXe IMOTpedyBaTU Xipyprid-
HOTO BTPYYaHHSI.

€IMHUHA 1ISIX YCYHEHHS TTOCTYTOBOTO MPOTpecyBaHHs
posnanmiB ITHIII3 — 3actocyBaHHS iHAMBIITyaJIbHUX IIPO-
dinakTMuHUX a00 JIiKyBaJIbHUX /103 BiTamiHy D.

Konduaikr inrepeciB. ABTOpM 3asIBJSIOTH PO BifCYT-
HiCTb KOH(UIIKTY iHTepeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI IIpY MiATOTOBII JaHOI CTATTi.
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Normocalcemic non-renal
hyperparathyroidism

Abstract. Parathyroid hormone (PTH) is produced by the para-
thyroid glands, which are the main regulators of calcium and
phosphorus metabolism. Hyperparathyroidism is a clinical condi-
tion associated with an increase in serum PTH content. The state
of parathyroid glands depends very much on the amount of vita-
min D, magnesium and boron in the blood because, according
to official data, substantiated by a number of scientific studies,
the majority of the world population (80 %) has a lack/deficiency
of vitamin D. This fact explains the high prevalence of thyroid
diseases (hyperplasia, adenoma, hyperparathyroidism) and asso-
ciated pathology. Previous studies have shown that a deficiency/
lack of vitamin D was found in 85—94 % of Ukraine population.
A deficiency/lack of vitamin D compensatorily stimulates an in-
crease in PTH synthesis. Doctors very rarely determine the level
of PTH, which prolongs the progression of hyperparathyroidism,
and they detect it only with severe associated changes in other
systems. Hyperparathyroidism occurs when one or more of the
parathyroid glands become hyperactive, gradually leading to ele-

vated serum parathyroid hormone levels and hypercalcemia. The
diagnostic criteria for hyperparathyroid conditions are very vague,
which is confusing and leads to unnecessary surgeries instead of
simple vitamin D and boron therapy. Normocalcemic primary
hyperparathyroidism is a diagnosis of exclusion, and it can be
considered only after careful assessment of the causes of secon-
dary hyperparathyroidism, including that associated with a lack
of vitamin D. The most common form of hyperparathyroidism
is normocalcemic non-renal hyperparathyroidism. Prophylactic
use of vitamin D in the correct individualized doses (25(OH)D
range of 100—150 nmol/1 or 40—60 ng/ml) should reduce the risk
of parathyroid pathology but only 10 % of the population receives
such therapy, others do not know that it is useful. The only way
to eliminate the gradual progression of parathyroid disorders is
to administer individual prophylactic or therapeutic doses of vi-
tamin D.

Keywords: hyperparathyroidism; parathyroid hormone; calcium;
vitamin D; parathyroid glands; hyperplasia; adenoma; review
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ApTepiaAbHA rinepTeHsia
NPV NATOAOTIT HOAHUPKOBUX 30AO3:
KAiHIYHI BUNOAKW

Pe3stome. rinepnpoaykuis ropMoHiB TKaHUHaMM HAZHUPKOBUX 3aJ103 a60 (piALLe) ix KIiTuHamu, eKTornoBaHuMm B
IHLI opraHu, 3aKOHOMIPHO MPU3BOANTL [0 PO3BUTKY BTOPUHHOI apTepiasibHOI rinepTeHsii, 3a3suyari pegppaktep-
HOI' O KNnacu4Hux aHTUrinepTeH3NBHUX 3acobiB. HagHVPKOBI 3a5103u MPOAYKYIOTb MIHEpPasrioKoOpTUKOIAN (arbgo-
CTEPOH), TIOKOKOPTUKOIAM (KOPTU30J1), aHAPOreHn Ta KatexonamiHy (agpeHarsniH, HopagpeHarnid). HagmipHa ce-
KpeLwjisi faHux ropMOHIB, NepeBaxHO KOXHOIO 30Kpema, y peaynstarti nyXavHw/rinepnnasii BigroBigHux CTPYKTyp
HaaHWPKOBOI 3a51031 (260 BHACILOK €KTOorMii) npu3BoamuTb 4O HU3KM 3aXBOPHOBaHbL, OAHVM i3 MPOBIgHUX iX CUH-
ApPoMmiB € cumnTomMaTnyHa apTepianbHa rinepteHsia (Al), 3a3Buyari peghpakTepHa 4O KIaCU4HUX aHTUrinepTeH-
3UBHUX 3acobiB. EHOOKPUHHI MOPYLLUEHHS IHo4i MOXYTb MaHighecTysatn y surnsagi Al. lNatoreHe3 Al” BusHa4a-
€TLCA BIJIMBOM rOPMOHIB Ha[HMNPKOBOI 3851031 Ha CYAMHHWUV TOHYC | 6e3rocepenHbo Ha MioKaps, MopyLUeHHAMMN
MiHepasibHOro OO6MiHy, aKTUBI3aLi€t0 CUCTEMMN PEHIH — aHrioTeH3UH — asibOCTEPOH, MOCUIIEHHAM MPOAYKUIl
KarexonamiHiB, pO3BUTKOM aT€POCKIEPOTUYHUX 3MiH CYAVH. ANbAOCTEPOH, 30KpeMa, NPUrHidye CUHTE3 PEeHIHy,
aKyMyJsloe HaTpivi y CyauHHIVE CTIHUI Ta nigBuLLye i 4yTAnBICTb JO BA3OKOHCTPUKTOPHUX CTUMYJIIB, @ rinoKasiemis
pu3BOAUTL [0 ANCTPOPIHHNX 3MIH HEPBOBUX BOJIOKOH | pO3BUTKY M’I30BOI0 CUHAPOMY Ta Hegbponarii. HaBeneHi
KOPOTKi BUTAIrM 3 Orly6liKOBaHUX BJIACHUX CIIOCTEPEXEHDL: MNEPBUHHUIA asibAOCTEPOHI3M, ekTonidHmi AKTI -3a-
NIEXHWA cuHApPoM KyLumHra, aHgpocTepoMa, (heoxpomMoymToma (Ce4oBoro mixypa ta BUNEAOK 3i cTabiflbHOKO
aprepiasibHolo rinepTeHsiero). Tpusase nigBULLEHHS apTepiasribHOro TUCKY BEPUGIKYBaocs BigroBigHUM ropMo-
HaslbHUM CTaTyCOM, AaHUMM efleKTpoKagiorpamu (rinepTpogisi NiBOro LUIyHOYKa cepLsi 3 NepeBaHTaXXeHHsIM) Ta
ocbTanbmockornii (rinepToHiYHa peTuHonarisi). B4acHa giarHoCTuKa Ta agekBaTHe JliKyBaHHs 3ragaHnx 3axBopro-
BaHb SIMLLIAIOTLCS OAHUM 3 akTyaslbHUX 3aBAaHb KIiHIYHOI MeauLvHi.

Knro4oBi cnoBa: naroreHes; aptepianbHa rinepTeHsis; anbAoCTepoHiaM; cuHapomM KyLumHra; aHapocTepoma;
geoxpomouymTomMa

Bctyn

Bropunna (cmMmmTomaTWuHa) apTepiaabHa TilepTeH-
3ig (Al') € MPUYMHOIO MiABUILIEHOTO apTePiaTbHOTO TUCKY
(AT) y 5—10 % xBopux Ha ATl InentudikoBaHo moHan 50
3aXBOPIOBaHb Ta KJIIHIYHUX CTaHIB, Y TOMY YMCJI i Maro-
JIOTi10 HagHUpPKOBUX 3aj103 (H3), 1110 cnpusioTh po3BUTKY
BropuHHoi Al [1].

H3 nponykyioTb MiHEPATOKOPTUKOINHN (JIbJOCTEPOH),
[JIIOKOKOPTUKOIAM (KOPTU30J), aHAPOTeHU Ta KaTexoJia-
MiHM (ampeHasiH, HopaapeHasdiH). HaamipHa cekpeltist
JTAHUX TOPMOHIB, MEePEBaKHO KOXXKHOTO 30KpeMa, Y pe3yJib-

TaTi MyxJMHK/Tinepruiasii BianosinHux crpyktyp H3 (abo
BHACJIIOK €KTOIIil) MPU3BOAUTH OO0 HU3KU 3aXBOPIOBAHb,
OIHMM i3 MPOBITHMUX iXHIX CUHIPOMIB € CUMIITTOMAaTUIHA
AT, 3a3Buyaii pedppakTepHa 10 KJIACUUYHUX aHTUTIIEPTeH-
3UBHMX 3ac00iB. EHIOKpMHHI MOpyIIeHHS iHOMI MOXYTh
MaHidectyBatu y Bumisni Al Ilatorene3 Al BusHavaeThb-
cs1 BIULTUBOM ropmoHiB H3 Ha cymuHHUMI ToHYC i Oe3moce-
penHbO Ha MioKap/1, TOPYIIEeHHSIMU MiHEpaJIbHOTO OOMiHY,
aKTMBi3alli€l0 CUCTEMU PEHIH — aHTiOTeH3UH — aJIbA0CTe-
POH, TIOCUJIEHHSIM TIPOAYKIIil KaTeXoJlaMiHiB, PO3BUTKOM
aTepOCKJIEPOTUUHUX 3MiH CYAUH. AJIBIOCTEPOH, 30KpeMa,
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MIPUTHIYYE CUHTE3 PEHiHY, aKyMYJIO€ HATpiil y CyIMHHIM
CTiHIIi Ta MiABUIILYE 11 YyTJIUBICTh 10 BA30KOHCTPUKTOPHUX
CTUMYJIiB, a TiMOKaJieMisl MPU3BOAUTH 10 AUCTPODIYHUX
3MiH HEpBOBUX BOJIOKOH i PO3BUTKY M’SI30BOTO CHHIPOMY
Ta HedpomnaTii [1].

BripoBamkeHHST B MEAMUHY TIPAKTUKY CY9aCHUX METO-
UK JOCJIIKEeHb BMIiCTy TOPMOHIB Ta iXHiX MeTabOMiTiB y
0i0JIOTIYHUX piAMHAX OpraHi3My Ta Bidyasi3allilfHUX MeTO-
IiB IiaTHOCTMKU — YJIBTPa3ByKoBoi miarHocTtukm (Y3]1),
komi’torepHoi ToMorpadii (KT), MarHitHo-pe3oHaHCHOT
Tomorpadii (MPT) 3MiHuIO Hally ysaBy MpoO 4acTOTy BH-
HUKHEHHS TiMepIjiacTUYHUX i MyXJauHHUX 3MiH y H3 [2].
BuacHa nmiarHocTuka Ta ajgekBaTHE, 30KpeMa oIepaTuBHE,
JIIKyBaHHS PiKICHUX €HIOKPUHOIATIi1 103BOJSIOTh J0-
CATTH 31e0i1b1I0oro HopMaizaiii AT i 3a1o0irT pO3BUTKY
YCKJIaTHEHbD.

Onunc KAiHIYHMX BUNOAKIB

HaBoauMo KOpoOTKi BUTSITM 3 iCTOpPii XBOPOO BIACHUX
KJIIHIYHUX CIOCTEPEXkXEeHb PiIKICHOI €HIOKPMHHOI I1aTo-
JIOTii 3 rinmepTeH3UBHUM cuHIpoMoM. Al' BepudikyBaacs
BiIMOBiIHUM TOPMOHAJbLHUM CTaTyCOM, NAaHUMU eJIeK-
TpokapaiorpamMu (TimepTpodist JiBOro IIIYHOUYKA CEpIIs
3 TepeBaHTaxkeHHsIM) Ta odTaibMOCKOMil (rinepToHiuHa
peTuHOMATIs).

1. NMepPBUHHUA OABAOCTEPOHI3M

TNepBuHMii anpaocTepoHi3m (cuHapom KoHnHa) — rpy-
Ma CTaHiB, IIPU SIKMX MPOIYKILisl aJIbIOCTEPOHY KIYyOOUKO-
BoIo 30HOI0 Kopu H3 € HemponopuiiiHo Bucokomo [3]. Lle
HaibiabIl momupeHe 3axBoptoBaHHsi H3 Ta Haituacriina
(90 %) 3 enmokpuHHux npuunH Al BogHouac «MillieHs-
MU» aJIbJIOCTEPOHY € HE TiTbKU MiHEPAJIOKOPTUKOIAHI pe-
LENTOPU CYIMWH, aje M ceple, HUPKU, TOJOBHUI MO30K,
JIeTeHi, KUIIIEUHUK, YITKODKEHHST SIKUX MOXE TIPOSIBUTHCS
B iHmux, kpim AT, cunapomax [4]. Ipu6nusHo B 30—40 %
BUIMANKIB 3aXBOPIOBAHHS CHPUYMHSIETHCS OMHOOIUHUM
npouecoM (ageHoma, rinepruiasis), y 60—70 % — Big3Ha-
Ya€eThCsl ABOOIYHA Audy3Ha YK BY3JIMKOBA TimepIuiasis
KJ1y0oukoBoi 30HU Kopu H3 [1].

XBopa I1., 55 pokiB, KOHCYJIbTOBaHa €HIOKPHUHOJIOTOM
y 3B’s3Ky 3 pe3ucTeHTHOIO Al sika iHOomi HaOyBaia Kpu-
30BOT0 xapakTepy. [IpuBepTanu yBary ckapru Ha CIIpary,
4yacTe CEYOBMITYCKAHHSI, HApOCTalouy M’SI30BY CJIAaOKiCTh,
napecTe3ii B HIDKHIX KiHIIiBKaX.

06’ekmueno. Cratypa rinepcreHiuHa. CepiieBa Jistib-
HicTb puTMiyHa, 60/xB. JIiBa MexXa ceplieBOi TYIOCTi 3Mi-
1IeHa BiIiBO Ha 2 cM, akiieHT II Tony Han aoproto. AT 30e-
piraBcs Ha piBHi 180—200/100—110 MM pT.CT. ATbIOCTEPOH
Mmia3Mu KpoBi — 265 Hr/mia (Hopma — 10—165), akTUB-
HUii peHiH — 2,1 ur/mn (Hopma — 3,3—31,7), HaTpiit —
198 mMonb/n (Hopma — 135—148), kaniit — 2,4 MMoJib/1
(Hopma — 3,5-5,1). MPT 3aouepeBUHHOIrO IIPOCTOPY:
IBOOiIUYHA BY3/IMKOBa Tinepruiasis H3, By3nmuku po3mipom
3—5—6 MM TiaBHINEHOI MIiTbHOCTI. PerionapHi niMdoBy3-
JIA He 30ibLIEHi.

JiarHo3: TepBUHHUI aJIbAOCTEPOHI3M, BY3JIMKOBA Ti-
nepIuiasis HaAHUPKOBUX 3aJ103, apTepiajibHa TinepTeH3is.

VY KoMIUIeKC IiKyBaHHSI, NIPU3HAYEHOIO KapIaioio-
roM, PEKOMEHIOBAHO BKJIIOYMUTU BepollrmipoH — 150—

200 mr/moOy. Jlo3a migbupanacs MeTOIOM TUTPYBaHHS
KOXHi 2 TvxKHi minm KoHTposeMm AT i piBHS Kajlilo KpOBi,
rnouynHatouu 3 25 mr. Yepes 3 Micsitii 3arajibHuiA cTaH 3/10-
POB’s1 XBOPOI MOKPAIIUBCS, TIPOSIBU M SI30BOTO CUHAPOMY
3HUKIU. [IpocmiaKoByeThbCsl TeHOECHIISI OO0 HOpMaJi3alii
MiHepaJbHOTO OOMiHY Ta PiBHS aibAOCTEPOHY KpoBi. AT y
mexax 150—140/95—80 MM pr.CT.

[Tpu ogHOGIYHOMY TIpO1IECi (ATBIOCTEPOHITPOAYKYIOUA
ajgeHoMa abo omHOOIYHA rinmeprriasis) rMmokasaHa Jarnapo-
CKOITiYHA agpeHagekToMisd [1, 4].

2. EkToniyHmn AKTT-30A€XHUI

CUHAPOM KyLmHra

3a gaHumu Jiteparypu, pisHoBunamu AKTT-3anexxHmx
€KTOIMTIYHUX ITyXJIMH HEHPOEeHIOKPUHHOI CUCTEMU HEPITKO
OyBalOTh KaplIMHOIIM Pi3HOI JoKaji3allii, 30Kpema JeTeHb
[5—7]. AT posBuBaetbest y 80 % BUMaAKiB €HAOTEHHOIO
cuHapomy Kymmnra [1].

Xsopa [I1., 45 pokiB, obcrexyBanach i JiikyBajacsi y
YepHiBelIbkOMY KapaiojoriunoMmy naucriaHcepi, Hario-
HaJIbHOMY iHCTUTYTI (TusiaTpii i mysbmoHosorii. B Uep-
HiBELIbKOMY OOJIJaCHOMY €HIOKPMHOJIOTIYHOMY LIEHTpi
Ha TACTaBi MOETHAHHS TaKWX CUHIPOMIB, SIK OXUPIHHS
3a TUIIOM TillOTaJaMiqYHOIO 3 HAsIBHICTIO CMYXKOK PO3TSIT-
HEHHsI CUHIOIITHO-0arpsiHOTO KOJIbOPY Ha YepeBHill CTiHIIL
Ta crerHax, criiika AI' (200/120 MM pt.cT.), TinepriiikeMist
(15,0 mmoub/n), nudy3HUI OCTEONIOPO3, MU 3allid03PUIN
xBopoOy Imenka — Kymmara. [liarHo3 BepudikoBaHMIt
BUCOKMMM PIiBHSIMU y KpPOBi aapeHOKOPTUKOTPOITHOTO
ropmona (AKTI) — 181,0 nr/ma (Hopma — 8,3—57,8) i
KopTuzony — 286 MKr/mi (HopMa — 6,7—22,6), TaHUMKA
KT HanHupkoBux 3a103 (Auy3Ha rirnepruiasis HAATHUPKO-
Bux 3a7103) i MPT roysoBHOro Mmo3Ky (MiKpoaaeHoMa Tilto-
hiza?).

V 1eHTpi 3arajJbHOI HEMPOXipypril KIiHIYHOI JiKapHi
«®eodanis» (M. Kuis) 05.03.2011 p. BUKoHaHO TpaHC-
HazaJbHO-TpaHcGeHoigalbHe  BuUAaJeHHs  Trinodisa.
OCKiJIbKM BCi KJIiHIYHI TTPOSIBM 3aXBOPIOBaHHSI HapocTa-
qgu Ta piBHi AKTI i KopTHU30/y B KpOBi 301JIbIITYBaIUCH,
BMHUKJIA TyMKa 1po To3arinogdizapnay nponykiriio AKTT.
[Tposenena KT yereHb BUsiBujIa JiBOpydY, y CETMEHTI S-3,
M’IKOTKaHUHHE YTBOpPEeHHS po3Mmipom 16,3 x 14,0 mwm,
TEeTEPOreHHOI CTPYKTYpU. Y TopaKajJbHOMY BiIAileHHi
KwuiBcbkoi Micbkoi tikaphi Ne 16 y ciuni 2012 p. mpoBene-
HO TOPAaKOTOMIIO 3 pe3eKIli€l cerMeHTa S-3 JIiBOi JiereHi.
[laToricTojioriyHMii BUCHOBOK: KapLUMHOITHA ITyXJIUHA 3
TeMHMX KJIITUH.

CrioctepexXeHHsI B JUHaAMilli CBiIYWUTh IPO CYTTE-
BUIl perpec KIiHIYHOI KYIIMHTOITHOI CUMIITOMATUKMH,
HopMautizalito AT Ta 3HMXXEHHST 0 HOPMU MiABUILEHUX
nadbopatopHux nokaszHukiB (AKTI, koptuzon, riamoko3a
KpoBi). [Ipu aHamoriyHmx BUMagKax MiCJIsT BUAAJICHHS
AKTT -niponyKyro4yoro KapluHoiga IpakTUKYEThCS MTPU-
3HAUEHHSI TJIIOKOKOPTUKOINHUX TIpernapariB TMPOTITOM
TPbOX MicsliB (ITOKU BiTHOBUTBLCS cucTeMa «rimodiz —
KOpa HaJHUPKOBUX 3aj103» [6, 7]). [1auieHTKa npuiitmae
ix mocriitHo (mpenHizonoH 10—7,5 Mr/mo0y), OCKiIbKU
3a BiICYTHOCTI rimodiza (BUIaJIeHUII MOMUJIKOBO) Ma€
Miclie HeoOOpOTHA BTOPMHHA XPOHiYHA HEIOCTAaTHICTh
kopu H3.
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4]

3. AHApOCTEpOMA

AHapocTepoMa — TOPMOHAJIbHO aKTUBHA TyXJIMHA
cityacToi 30Hu Kopu H3, 1110 npoayKye HaIMIIKOBY KiJlb-
KiCTh aHIPOTEHIB, SIKi 3yMOBIIIOIOTh PO3BUTOK KJTiHIKU Bi-
PUJIBHOTO CUHAPOMY. Y YAaCTUHU XBOPUX MOXJIUBUN PO3-
BUTOK noMipHoi AT [9].

XBopa K., BikoM 24 poku, MpoOTIroM IBOX POKiB Oe-
3yCHIIIIHO JIiKyBajacs y JOp-JiKapiB i3 IPpUBOAY HU3bKO-
TO XPUIIKOTO TOJIOCY; OCTAaHHIM YacoM — Y TiHeKoJiora 3
NPUYMHU TIOPYLIEHHSI MEHCTPYaJbHOTO LUKy Ta 0e3-
mwiigHocTi. HampaBneHa mo eHIoKpruHOoJI0ra Ijs 1000CcTe-
JKeHHSI.

06’ekmueno. Ctartypa 3 iHTepCEKCyalbHMMU O3HAKa-
MMU: IIMPOKI TJIeYi, 3BY>)KeHUI Ta3, MOJIOYHI 3aJI03U Tillo-
miactuuHi. Fipcytusm I—II cryrnens 3a mkanowo deppo-
MaHa — [anBes [9] i3 MHOXKUHHUMU BYTPSIMU Ha 00JIMYYi.
AT — 140/80—150/85 mm prt.cT. TepaneBTUUHMIt cTaTyC 6€3
0CO0JIMBOCTEM.

Topmonu rnazmu kposi: Il EA-cynbdat — 720,3 MKr/mt
(HOpMa — 95,8—511,7), ampmoctepoH — 3,6 HT/MJI (HOpP-
ma — 0,3—3,3), TecTrocTepoH BilbHMIT — 2,8 HI/MJI (HOp-
ma — 0,70—1,48), doaitponin — 2,1 MMO/Mn (Hopma —
3,85—8,78), motpomid — 2,0 MMO/mi (Hopma — 2,39—6,6),
KopTu3oa — 23,4 Mkr/m1 (Hopma — 6,7—22,6).

KT 3aouepeBMHHOrO MpPOCTOPY: BUSBICHO 0OO’€MHE
yTBOopeHHs npaBoi H3 po3mipom 14 x 12 x 11 MM, 11iib-
Hicth — 20 UH (ameHoma).

Takum ynMHOM, yci KJIiHiUHi MPOsIBM 3aXBOPIOBAHHS Ta
JaHi JOJATKOBUX METO[iB OOCTEXEHHS 3yMOBJEHI MyX-
JIMHHOIO TillepaHIPOTCHIEI0, il BIUIMBOM SIKOI 3’ SIBUJIMCS
PO3ILIMPEHHS TOPTaHi, CTOBIIICHHS TOJIOCOBUX 3B SI30K i, SIK
HaCJIiA0K, HU3bKUI XpUIIKMUIA TOJIOC.

B VYkpaiHChbKOMY HayKOBO-TIpAaKTMYHOMY ILIE€HTpIi
€HIOKPUHHOI Xipyprii Ta TpaHCIIaHTallil eHIOKpPUH-
Hux opraHiB i TKaHuH M O3 Ykpainu 18 rpynusa 2012 p.
XBOpiil MpoBeAeHa MpaBoOiyHa JJalmapoCKOTMiyHa ajape-
HaysekToMis. Ilpu TicTonOrivHOMY MOCIHIIKEHHi IIpe-
napaty BUsIBJIeHa MOHOMOpdHA TEeMHOKJITUHHA aje-
HOMa, 110 3a apXiTeKTOHIKOI0 Haraaye ciTyacTy 30HY
kopu H3.

IloctynmoBo HacTanu Hopwmaiizalliss TOPMOHAJIbHOTO
CTaTycCy, iHBOJIIOLIiSI MPOSIBIB BipMJILHOTO CUHAPOMY, HOp-
majtizyBanucst AT, MeHCTpyaJdbHUII LMK, 30eperymcs
JIMIIEe TIOMipHUM TipCyTU3M i HM3bKyBaTuii rojoc. Yepes
21 mics1b Tic/s onepaTuBHOTO BTPYYaHHS MallieHTKa Ha-
ponua JOHOILIEHY 310POBY AUTHHY.

4. deoxpomouutoma

deoxpoMonmToMa (HaZHUPKOBA, pialle — To3a-
HaJHUPKOBa TlaparaHriiomMa) — HeWpOeHIOKpUHHA
OyXJWHA, 110 MOXOAUTH 3 aApeHaTOBUX XpoMadiHHUX
KiaiTuH. KiiHiyHa cuMnToMaTHKa 3yMOBJIeHaA IMepMa-
HEHTHUM a0o0 MOCTIMHMM HAIJUIIKOM aApeHasiHy i
HOpaApeHasiHy, y OUIbII pifKUX BUIIaAKaX — JOMaMiHY.
BnacHe ¢eoxpomolriuToMma BUHMKAE B MO3KOBiil pedo-
BuHi H3. CphoromHi 30J10TUM cTaHIAPTOM IJIST Bepudi-
Kalii giarHo3y ¢eoXpoOMOIIMTOMU € BU3HAUCHHS MeTa-
0oJIiTiB agpeHalliHy (MeTaHe(PUHY) Ta HOpaApeHaIiHy
(HopMeTaHedhpUHY) y TJ1a3Mi KpoBi abo B 1000Bii ceyi
[1, 10].

4.1. deoxpomounToMa ce4oBoro Mixypa

Xoua excrpacynpapeHaibHe po3MillleHHs (peoXpoMo-
LUTOMHU TparisieTbest B 10—15 % Bumazkis, Jokaitist ii B
CTiHIII C€YOBOro Mixypa (eKToIlis) BimOyBa€ThCsI HAI3BU-
YyaitHO pigKo.

XBopa b., 25 pokiB, 3BepHyJacs 10 eHIOKpUHOJIOra 3i
cKapramu Ha TOJIOBHUi Oib, BiAUyTTS IyJibcallii B CKpO-
HEBMX JIJISTHKAX, CTUCKAIOUMK Oilb y AUISIHLI cepls, cep-
LeOUTTS, MITAUBICTD, SIKi HE3MiHHO BUHUKAIOTh TIPUOJIN3-
HO 4epe3 XBUJIMHY TC/Isl KOXXHOTO aKTy CEYOBUITYCKAHHS
i TpuBaioTh 3—5 xB. [Ipu ubOMy ciocTepira€Tbes OimiCTh
LIKipHUX MOKPUBIB, pO3LINPEHHS 3iHULIb, AT IMiIBUIIYETh-
cst 1o 205/120 mm pr.cT. (AT y craHi criokow — 95/60 Mmm
pT.cT.). BBaxkae cebe XBOPOIO IMPOTSITOM JBOX POKIB.

TepaneBruuHmii crtatyc 6e3 ocobnauBocTeit. KinbKicTh
KaTexoJaMiHOBMICHUX E€PUTPOLIUTIB Yy mnepudepudHii
KpoBi — 80 %, 110 XapakTepHO [IJisi FOPMOHAJIBHO aK-
TuBHOI Xpomadinomu [11]. Ilicas mpuitomy mipokcaHy
(0,015 Tpuyi Ha n00y) KIiHIYHI MPOSIBU KPU3iB MOM’SIK-
myBanucs. iarHo3 (heoxXxpoMOLMTOMM CEYOBOTO MiXypa
minTBepmkeHo B KuiBcekomy H/II ypostorii Ta HedpoJorii
Ha ITiJICTaBi JaHUX Ta30BOi aHTiorpadii («IyxJIMHa CEY0BO-
ro Mixypa») Ta Y31 («ImyxJIMHOIIOAiOHe YTBOPEHHS IUHKI
ceyoBoro Mixypa poamipom 3,5 Ha 0,5 cm»). 3B’s130K ma-
POKCM3MIB i3 CEYOBUIYCKAHHSIM ITOSICHIOETBCS IiACUIIe-
HMM KPOBOHAIIOBHEHHSIM MYXJIMHU B Pe3yJIbTaTi AUIaTarlii
CYIIWH TTicJIs po3cabiaeHHs aeTpy3opis [11].

30.10.1990 p. BuKoHaHa pe3eKllisi UKW i CTIHKU ce-
yoBoro Mixypa. [laroricronoriuHuii BUCHOBOK: (heoxpo-
monutoma. Yepes 30 pokiB 3arajJibHUiA CTaH IalliEHTKUA
3aIOBIIBHUI, TIPALIIOE MEACECTPOIO, BUXOBYE CHHA.

4.2. Peoxpomouymuroma 3i crabirnbHoro Al

AT posBuBaetscs y 80—90 % xBopux i3 peoxpomonn-
TOMOI0: 0J113bKO0 50 % npunanae Ha cTabinbHy Al 45 % —
napokcusmanbHy Al i 5—15 % — HopmoTeHsito [1].

XBopa Il., 43 pokiB, HampaBlieHa KapmioJIorOM Ha
KOHCYJIBTallilo B 00JIACHUI E€HAOKPUHOJIOTIYHUI IIEHTP
y 3B’3Ky 3i crtabinpHOO pe3ucteHtHow Al [lpuiiom
[-anpeHo0I0KaTOPiB YacTo IMPOBOKYBAB ITiIBHMINECHHS
AT. TepaneBTuuHuii cratyc 0e3 ocobiauBocTeit. AT —
190/100—180/90 mm pr.cT. EKI: put™m cuHycoOBUIi, YacToTa
CeplLEeBUX CKOpOUYeHb — 82/XB, 03HAKHU rinepTpodii JiBo-
TO IUTYHOYKA ceplis 3 MepeBaHTaXeHHsIM. KoHcymbralis
odTasbMoJIora: TiNnepToOHiYHA PETUHOIIATIS.

BwmicT MetaHepuHy B 1000Biit ceui — 620 MKT/mo0y
(Hopma — 25-312), y mna3mi KpoBi MeTraHepUHYy —
170 ur/a (Hopma — 10 90), HopMmeTtaHepuHy — 350 Hr/a
(mHopma — mo 200). KT 3aouepeBUHHOrO IIPOCTOPY: BH-
SIBJIEHO 00’€MHE YTBOPEHHS MPaBOi HAJHUPKOBOI 3aJI03U
po3mipom 12 % 11 x 9 mm, minbHicTs — 20 UH (agenoma).

KiiHiyHMIA giarHo3: ageHoMa MmpaBoi HaAHUPKOBOI 3a-
71031, (heOXPOMOLIMTOMA.

B YkpaiHcbKOMY HayKOBO-TIPAaKTMYHOMY ILIEHTpPi €H-
MIOKPUHHOI Xipyprii Ta TpaHCIUIaHTAallii OpraHiB i TKAaHUH
MO3 Vkpainm y ciuni 2015 p. XxBopiit mpoBeaeHa IpaBoOid-
Ha JlarapocKomniyHa aapeHanekToMis. [latoricronoriynuii
BHCHOBOK: (h€OXpOMOIIMTOMA.

VY nauieHTKM HacTtasa HopMadizailist AT i ropMoHasb-
Horo cTatycy [12].
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YV HaBeeHOMY BUIMAAKY XipypriuHe JiKyBaHHS (peoxpo-
MOLIMTOMU TIPUBEJIO 0 MPAKTUYHOTO BUTYKAHHSI.

BucHoBKkMU

1. Y pasi pe3ucTeHTHOI apTepiajibHOI TinepTeH3ii He-
0o0XigHe TpOBeAeHHS BCEOIYHOTO OOCTeXeHHs (BMICT
TOPMOHIB y 0i0JIOTIYHMX piAWHAaX, CydacHi BisyasizailiiiHi
METOJIM) i3 METOIO BUaCHOTO BUSIBJIEHHSI IATOJIOTii HAIHUP-
KOBHX 3aJ103, Y TOMY YMCJIi PiIKiCHOI €KTOTIIYHOT MPOIYKIIil
TOPMOHIB IMyXJIMHHUMHU KJIITUHAMMU.

2. AnmexBaTHe JIiKyBaHHsI MALi€HTIB i3 TaKOIO MaTOJIO-
ri€ro J03BOJISIE JOCATTH HOpMaJli3allii apTepiaJbHOro TUCKY
1 3a100IirTH PO3BUTKY YCKJIAIHEHb Y OLIbIIOCTI BUIIAIKIB.

Konduikr inTepeciB. ABTOpM 3asIBISIIOTH MPO BiICyT-
HiCTh KOHMJIIKTY iHTepecCiB IIpH MiATOTOBII JAHOI CTATTI.
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P.M. Liashuk, R.P. Liashuk
Bukovinian State Medical University, Chernivtsi, Ukraine

Hypertension in adrenal pathology:
clinical cases

Abstract. Hyperproduction of hormones by adrenal tissues, or (less
often) by their cells ectopic into other organs, naturally leads to the
development of secondary hypertension, usually refractory to classical
antihypertensive drugs. Adrenal glands produce mineralocorticoids
(aldosterone), glucocorticoids (cortisol), androgens and catechola-
mines (adrenaline, noradrenaline). Excessive secretion of these hor-
mones, mainly each in particular, due to a tumor/hyperplasia of the
corresponding structures of the adrenal gland (or as a result of ectopy)
leads to a number of diseases one of the leading syndromes of which
is symptomatic hypertension, usually refractory to classical antihyper-
tensive drugs. Endocrine disorders can sometimes manifest as hyper-
tension. The pathogenesis of hypertension is determined by the effect
of adrenal hormones on vascular tone and directly on the myocar-
dium, mineral metabolism disorders, activation of the renin-angio-
tensin-aldosterone system, increased production of catecholamines,

and the development of atherosclerotic changes in blood vessels. Aldo-
sterone, for example, inhibits renin synthesis, accumulates sodium in
the vascular wall and increases its sensitivity to vasoconstrictor stimuli,
and hypokalemia leads to the dystrophic changes in nerve fibers and
the development of muscle syndrome and nephropathy. Brief excerpts
from published own observations are given: primary aldosteronism,
ectopic ACTH-dependent Cushing’s syndrome, androsteroma, pheo-
chromocytoma (of the bladder, and a case with stable hypertension).
A long-term increase in blood pressure was verified by corresponding
hormonal status, electrocardiography data (left ventricular hypertro-
phy with overload) and ophthalmoscopy (hypertensive retinopathy).
The timely diagnosis and adequate treatment of these diseases remains
one of the urgent tasks of clinical medicine.

Keywords: pathogenesis; hypertension; aldosteronism; Cushing’s
syndrome; androsteroma; pheochromocytoma
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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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LEHTP
NMPOBJIEM CHY

EOEKTUBHA JIATHOCTUKA TA NIKYBAHHA:

e NOPYLLIEHb ANXaHHS YBI CHI (HIYHE anHoe);
e YCIX BUAIB DE3COHHS;
e CUHOPOMY HECMOKIMHUX HIr.
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