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AstraZeneca .~

3a nosHow indopmauien 3sepratwen go TOB wAcrpadenexa Yrpainan: (1033, v Kaia, ayn, Cw’ Npanoaax, 54, ten: 3971 52 B2, dac: 391 52 81

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
NIOAMHV NepecTaE BUKOHYBaTK disionoriuHi GyHKLii: 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) cxsanunu 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 LOAOo 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 go < 75 mn/xs/1,73 m?
Ta CcniBBigHOWeHHAM anbbymin/kpeatuHit (CAK) ceui > 200 po
<5000 mr/r.

3a pesynbratamun focnigxkeHHs DAPA-CKD 6yno npoaemMoHCTpoBaHoO
edeKTMBHiCTb fanarnidno3nHy 10 Mr Ha JOAATOK O CTaHAAPTHOI Tepanii
XXH. Oanarni¢pnosnH 10 Mr 3HNXKYE BiAHOCHWIA PN3MK MOTipLIEHHA
DYHKUiT HUPOK**, PO3BUTOK TepMiHaNbHOI CTafii HAPKOBOI HefOCTaT-
HOCTI Ta CMepTi Bifj cepLieBUX Ta HUPKOBNX 3aXBOPIOBaHb (KOMGiHO-
BaHa NnepBUHHa KiHLeBa Touka) Ha 39 % (95% posipunii iHTepsan ([l)
0,51-0,72, P < 0,001) nopisHsaHO 3 nnavebo y nauieHTis 3 XXH 2-4-i ctagii
Ta NiaBULLEHO eKCcKpeLieto anbbymiHy 3 ceyeto. EGekTnBHICTL Aanari-
dno3uHy He 3anexana Big rikemiyHoro cTaTycy nawieHTa [2].

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

Y xoai focnigKeHHA 6yno JOCArHYTO AOCTOBiPHE 3HUKEHHS Bif-
HOCHOro pu3uKy 3aranbHoi cmepti Ha 31 % (95% [l 0,53-0,88,
P =0,004) y rpyni nauienTis, aki oTpumysanu ganarnidnosu 10 mr, y no-
piBHAHHI 3 rpynoto nnave6o [2]**

3HauyuicTb 3aTBepAXKEeHHA NoKa3aHHA ANA NiKyBaHHA nawljieH-
TiB 3 XXH B YKpaiHi Baxko nepeouinntn. Mporpecysanua XXH
HeMUHYY4e NpM3BOANTD A0 NepexoAy NauieHTiB Ha 3amMiCHY HUp-
KOBY Tepanito (remogianis). NpoTe 3aBAAKM HOBII Tepanii npe-
napatom Qopkcira (aanarni$pno3mnH 10 Mr) — BUCOKONOTYXKHUM,
CeneKTUBHMM Ta 3BOPOTHUM iHri6itopom H3KTI-2 [1] — y 3Ha-
YHOI YacTuHM popocnux nauieHTiB 3 XXH 3'aBnaeTbca moxnu-
BicTb 3ynuHuUTK nporpecyBaHHa XXH Ta 3HM3uTH pn3smnK nepexo-
Ay Ha remogpianis.

CrocoBHo nokasHrka NNT (number needed to treat) gocnigxeHHs
noKasano, Lo abu 3anobirti po3BUTKY OAHIET HECMPUATAMBOI NOAIT Y Na-
LieHTa 3 XXH B pamKax nepBMHHOI KiHLIEBOT TOUKM, HEOBXiZHO NPONiKy-
BaTu AanarnidnosuHom 19 nauientis 3 XXH (npw megiani TpmeanocTi ne-
piofly nofanbLUoro cnocTepeeHHs 2,4 poky) [2]. Mpodinb 6e3neku npe-
napaty Qopkcira B gocnigxeHHi DAPA-CKD BignoBiaas Bxe BCTaHOBIe-
Homy npodinio 6e3nekn. Pesynbtaty  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 AN
NiKyBaHHA AOPOCNNX MALiEHTIB, CMPUATAME Y NOAANBLIOMY 3HUKEHHIO
TArapA BiAMOBIAHMX 3aXBOPIOBaHb AN1A Chepy OXOPOHU 3[0POB'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 nepeBaxHo B TaKMX TepaneBTUYHUX
ranyssx, ik OHKoNorif, Kapgionoris, Hedpponoris i MeTabonism, pecnipa-
TOPHi Ta aBTOIMyHHi 3axBoptoBaHHA. KomnaHia «AcTpa3eHeka, Wwo 6a3y-
eTbca y Kembpuaxi (BennkobputaHis), npefcTaBneHa binbiue 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 eNneKkTPOHHoIo noLwuToto ukraina@astrazeneca.com.

BigsigaiiTe Be6-CTOPiHKY KOMNaHii, Wwob Ginblue gizHaTMCh Npo i gi-
ANbHICTb B YKpaiHi: www.astrazeneca.ua

MPO NPEMAPAT ®OPKCITA

Mpenapat Qopkcira (ganarni¢pnosuH 10 Mr 4nA nepopaabHoOro 3a-
cToCyBaHHA 1 pa3 Ha joby) — cenekTuBHMIA iHribiTop H3KTI-2 3a Ha-
CTYNHUMM NOKa3aHHaMu [1]:

© JNikysanHA HeOCTaTHLO KOHTPONBOBAHOIO LKPOBOFO Aia-
6eTy 2-ro TUNY AK JONOBHEHHA [0 Ai€TU Ta Gi3NYHNX HaBaH-
TaXKeHb:
® AK MOHOTepanis, KOnn 3acToCyBaHHA MeTGOPMiHY BBaKAETb-
CA HEMOX/IMBIIM Yepe3 HemepeHOCUMICTb NiKapcbKoro 3acoby;
® y NOEAHAHHI 3 IHWMMM NiKapCbKUMM 3acobamm Ans NiKyBaHHA
LyKpoBOro fiabeTy 2-ro Tumy.

© TMokasaHuii fOPOCANM ANA NIKYBaHHA CUMNTOMAaTUYHOI XPo-
HiuHOoi CH 3i 3HMKeHOlo dppaKuieto BUKMAY.

© TMokasaunii gopocnum ansa niKyBaHHA XPOHiYHOi XBOpO6M
HUPOK.

* CepueBo-CyAVHHa CMepTb Ta rocnitanisalis 3 NPUBOAY CepLEeBOl HeAOCTAaTHOCTI i 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 HUIPOK 03HauaE CTilKke 3HMKeHHA pLIKD>50 %.2

CnncoK BUKOpNCTaHOI liTepaTypum: 1. IHCTPYKLiA ANA MEAUYHOTO 3aCTOCYBaHHA Npenapary
OOPKCITA, 3aTBepaxeHa Hakazom MO3 YkpaiHu N° 814 Big 16.05.2022, peecTtpaliiiHi Nocsia-
yeHHa MO3 Ykpainn UA/13302/01/01, UA/13302/01/02, TepmiH Aii Heobmexernit 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

[ina nowwpeHHs y cneuianizoBaHUX BUAAHHAX 418 MeANYHUX Ta dapma-
LIeBTUYHMX NpaLliBHUKIB
UA-3497 Approved June 2022
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L-TUPOKCHH 50 BEPJIIH-XEMI/L-TAPOKCHH 100 BEPTIH-XEMI
(L-THYROXIN 50 BERLIN-CHEMIE/L-THYROXIN 100 BERLIN-CHEMIE)

L-TWPOKCHH 75 BEPNIH-XEMI (L-THYROXIN 75 BERLIN-CHEMIE)
L-TWPOKCWH 125 BEPIIH-XEMI (L-THYROXIN 125 BERLIN-CHEMIE)

L-TWPOKCWH 150 BEPNIH-XEMI (L-THYROXIN 150 BERLIN-CHEMIE)

Crnag:

1 Tatingrka S0 Mkr ato 100 Mkr MICTHTL BIANOBIAHO NBBOTUPOKCHHY HATDIK 50 Mkr ato 100 mkr;
1 Ta6naTka 75 MKT MICTUTL NEBOTMPOKCHHY HaTPO 75 MKT;

1 TafineTka 125 MKr MICTHTR NEBOTWPOKCHHY HATPIX 125 MKr;

1 Tanerka 150 MKr MICTHTE NEBOTUPOKCHHY HATDI 150 MK,

JOTEMIKHT PRYORIHA KANLLID NAPoOCTRAT AUTIAPAT, UBMON03E MIKPOKPHCTANINHA, BEKCTPNH,
HATRIN KPOXMANETNIKONAT (TN A), TRILBPWAK AOBMTNAHLUKTOR NapuiankHi.

Nikapcoka dopma. TaONETKR.
DapMaKoTEpaneBTHNHA rPyna. TpeoioHi ropmony. Kog ATX HO3A AD1

.'!wnmwasam I'Imamuana YYTAMBICTS [0 AI0MOT PRHOBHHI 'H)c A0 Gyfib-RKOT 3 AONOMIKHAY
pe4oBiH. H rinepTHpeos Gyas-akoro HEAOCTATHICTE KOPW
p X 3anoa. | rinothizapka HEJOCTATHICTE tu.e NPUIBOANTE A0 HEAOCTATHOCT
KOPH HAOHWPKOBKX 3an03, wo noTpelye nikyeauHs), TocTpwd iHdpapkT miokappa. TocTpui
miokapawt. TocTpud mawkapawt. Thig Yac BariTHoCT DOHC
| OyAb-AKOrD THPEOCTATMYHOTD 33C06Y NPOTHROKAZAHE.
Mobiysl peayli. AkWo [03y NALEHT HE NEPEHOCHTL, WO Byeae Oywe plgko, abo y BMnagey
NEPeLCaYEAHHA, OCOBNWED NPA 3HAATO WEMAKOMY MIBWWEHHI A03N HA NOYATKY NIKYBAHHA,
MONIHEE BHHWKHBHHA THROBHY CAMNTOMIB FiNepTHRE0aY. TPW rNBpYYTAMBOCTI 40 NABOTHPOKCHHY
#fo no Gyab-AKOP 3 fOnOMisHUX pesoenH npenapary L-Tupokcud 150 Bepnid-Xemi somnuei
aneprivei peakwi = OOKY WKIDHAX NOKPHBIE [HANDMKNAL, LWKIDHWA BHCWN, KPOTIME'AHKE)
| panernx wnAxie. £ oxkpami NOBIAOMNAHHA NP0 POIBMTOK AHACHNAKTHYHOTD WOKY T3 I, Y UsOMY
BHNAOKY 3J2CTOCYBAHHA Npenapaty Tpeda ginmimnTv, TIoBHAR nEpaniK MOKIHBWK NOGHYHNY pRakLjid
JAIHAYEHAR B IHCTPYRLT AnA meguiHoro sacTocysanHs L-TUPOKCHHY.

Kareropia elgnyciy. 3a peusnrom.

TUPOKCUH

JleBOTUPOKCUHY HaATPIlO

50/75/100/125/150 Mkr
BEPJIIH-XEMI

BE3
nakrosam'*,

i L-Tupokcur 100
. bepnin-Xemi

L-Tupokcur 150

Eepﬂiﬂ-_XeMi

. L-Tupokcun 125 B !
Bepnix-Xemi ]

i L-Tupokcun
| bepnin-Xemi

L-Tupokcur 50
Bbepnin-Xemi

Moxazanna,

L-THPOKCHH 50 BEPTIH-XEMI, L-THPOKCHH 75 BEPJIH-XEMI, L-THPOKCHH 100 BEPIH-XEMI,
L-THPOKCHH 125 BEP JIIH-XEMI, L-TWPOKCHH 150 BEPNIH-XEML:

DoGpoAKICHIRA 300 3 aYTUPEOIIHNM CTaHOM diyHKL LWATOBMAHOT 3An03W; NPOMINAKTHEE PaLMaNnBY :!mia nicnA pesexyii 306a 3 eyTMA0TIHAM
CTAHOM CyHKLIT WMTOBRHOT Janoam aawcaa Tepania npwu rinotwpeoal pizHol evionord; i 3acie ans Hol Tepani
FINERTHPEO3Y NICNA AOCATHAHHA By 0 ahy HOTD CTAHY; CYI] Ta 3aMicHa fnpanm PaKy WHTOBHAHOT 3AN03H, TONOBHIM
MIHOM micna TepeoigekTomil. na L. TMPDKuHH TDDv'150 BEPNIH-XEMI: ﬂK HIATHOCTHHHNIA 33CI6 NPK NPOBBAENHHI TECTY THPEOLYHOE CYNPEC.

Dfos AzKOR0 YRAMHD 2 NoBHON anA niapeLEnx dacobin
L-THPOKCHH 50 BEPMIH-XEMI/L-THPOKCKH 100 BEPNIK-XEMI, P.IL Mo UA/B133/07/01 va No UA/E135/01/02
Eig 12102020, Ne 2313, L-THPOKCWH 75 BEPMIH-XEMI, PN. Ne UA/E133/01/03, L-THPOKCHH 125
BEPMIH-XEMI, P1. Nv UA/8133/01/04, L-THPOKCIHH 150 BEPIIH-XEMI, P11 No UAS8133/01/05 sin 12.10.2020,
M: 2313, a came 3 nooMMM REpeAlRoM NPOTENOKEI AL, nofwmKt peakyii Ta ccoBaeocTER JBCTOCYBANNA,
Bupotunk. BEPTIIH-XEMI AT

MicuesnaxogmenHs BAPOGHIKE Ta ROMD agpeca MicUA NPOBAMMERHA NIANEHOCTI,

Tninikep Ber 125, 12489 bepnly, HimeysnHa

1. IncTpyreull AR MEMSMOre 3acToCYESHHR npenapanis L-TWPOKGHH S0/100 BEPTIH-XEMI gin 12.10,2020, Ne 2313

2. L-TWPOKCHH 75 BEPMIH-XEMI sig 12.10.2020, Mo 2313,

3 L-TWPOKCWH 125 GEPNIH-XEMI Big 12.10.2020, M 2313,

4, L-TUPOKCHH 150 BEPMIH-XEMI aig 12.10.2020, Ne 2313,

5, Patel H, Stalcup A, Dansereau R, Sakr A, The eftect of excipients on the stabily of levothyroxine sodium penta
hidrafe tablets. Int J Pharm_ 2003 Oct 2;284{1-2):35-42. doi: 10.1016/50378-5172{03)00387-0, PMID:12872324.
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MpeacrasunuTeo «BEPMIH-XEMI/A. MEHAPIHI YKPATHA Mr6X»
Anpeca: m. Kuig, Byn. Bepeauskieceka, 29, ten.: (044) 494-3388, dakc: (044) 494-3389
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A study to assess the future 10-year cardiovascular
and 8-year diabetic risk by using Framingham
heart scale in prediabetic subjects

Abstract. Background. Prediabetes is a state characterized by impaired fasting glucose or impaired glucose to-
lerance. This implies that prediabetes bears an increased risk of cardiovascular complications. Various risk factors
are the reason of the progression of cardiovascular diseases and type 2 diabetes mellitus (T2DM) in prediabetics if
factors are not overt. Hence, the present study was undertaken to determine the future 10-year cardiovascular and
8-year diabetic risk by using Framingham heart scale in prediabetic subjects. Materials and methods. Present
cross-sectional study was carried out at Department of Physiology, S.P. Medical College & Hospital in collabora-
tion with Diabetic Research Centre P.B.M. Hospital Bikaner (Rajasthan). Prediabetic subjects were identified from
first-degree relatives of T2DM patients, enrolled in Diabetic Research Centre P.B.M. Hospital Bikaner. Prediabetics
(impaired fasting glucose) subjects were identified on the basis of fasting blood glucose of 100 to 125 mg/dl and
HbA1c (5.7 to 6.4 %) as per American Diabetes Association 2011 guidelines. Consecutive sampling was con-
ducted till sample size satisfied during the period of study. Subjects of age group 20-74 years who had fasting
blood glucose of 100-125 mg/dl, HbA1c of 5.7 to 6.4 % and gave informed written consent were included in study.
Pre-structured performa was used to collect general information, sociodemographic information, baseline physical
characteristics, personal habits, biochemical analysis, and for blood parameters. Future 10-year cardiovascular
and 8-year diabetic risk were assessed by using Framingham heart scale. Results. Age, occupation, body mass
index, diet, smoking, alcohol, truncal obesity and family history of diabetes were significantly associated with the
prevalence of T2DM/prediabetes whereas gender and literacy were not. Conclusions. In the present study, it was
observed that advanced age, occupational changes, body mass index, substance abuse like smoking, central
obesity, exercise, blood pressure and family history of diabetes were highly associated with future risk of T2DM

and cardiovascular diseases among prediabetic subjects of first-degree relatives.
Keywords: prediabetes; Framingham scale; cardiovascular disease; diabetes; risk factors

Introduction

Prediabetes is a state of abnormal glucose metabolism
that can be documented years before the onset of overt type 2
diabetes mellitus (T2DM). Prediabetes can be grouped into
impaired fasting glucose (IFG) or impaired glucose tole-
rance (IGT). The American Diabetes Association (ADA)
defines prediabetes as a fasting glucose of 100 to < 126 mg/dl
(IFG) or a 2 hour (2h) plasma glucose of 140 to < 200 mg/dl
aftera 75 g oral glucose tolerance test (IGT) or HbAlc 5.7 %
(39 mmol/mol) to < 6.5 % (48 mmol/mol) [1].

However, a substantial number of subjects with either
IFG or IGT will progress to overt T2DM within some years
[2] if undiagnosed due to the continuous action of defects

in insulin secretion or action [3]. As a consequence, when
overt T2DM is diagnosed, clinical damage is commonly al-
ready established [4].

This implies that prediabetes bears an increased risk of
cardiovascular complications. According to estimates in the
United States, 40—50 % of individuals with IGT will deve-
lop T2DM within 10 years [5], while in the United Kingdom
it is estimated that up to 12 % of adults with impaired glu-
cose regulation will develop T2DM each year [6].

Cardiovascular disease is the leading cause of death and
serious illness. The causes of cardiovascular disease are di-
verse but atherosclerosis and hypertension are the most
common. In 1948, the Framingham Heart Study under the
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direction of the National Heart Institute (now known as the
National Heart, Lung and Blood Institute or NHLBI) em-
barked on an ambitious project in Health Research. “Fra-
mingham Heart Study” is the longest running multigene-
rational longitudinal study in medical history. It has helped
identify several risk factors and their cumulative [7].

Influence on the manifestation of cardiovascular disease.
The term risk factor was coined by Framingham investiga-
tors. Framingham reported that blood pressure was directly
associated with cardiovascular risk regardless of how labile.
It was reported that isolated systolic hypertension was also a
powerful predictor of cardiovascular disease [8].

The Framingham Risk Score is a gender-specific algo-
rithm used to estimate the 10-year cardiovascular risk of an
individual. The Framingham Risk Score was first developed
based on data obtained from the Framingham Heart Study,
to estimate the 10-year risk of developing coronary heart
disease. In order to assess the 10-year cardiovascular disease
risk, cerebrovascular events, peripheral artery disease and
heart failure were subsequently added as disease outcomes
for the 2008 Framingham Risk Score, on top of coronary
heart disease. The 8-year diabetic risk will be assessed by
using Framingham Risk Score [9, 10]. If we get the pre-
vious knowledge of the progression of cardiovascular disease
(CVD) and DM and which factors are involved in may be
helpful for clinicians to treat the patients with best strategies.
So the aim of present study was assess the future 10-year car-
diovascular and 8-year diabetic risk by using Framingham
Heart Scale in prediabetic subjects.

Materials and methods

This cross-sectional study was carried out in the De-
partment of Physiology, S.P. Medical College & Hospital in
collaboration with Diabetic research centre P.B.M. hospital
Bikaner (Rajasthan) and was approved by Institutional Ethi-
cal Committee (IEC).

Prediabetic subjects were identified from first degree rela-
tives of T2DM patients, enrolled in Diabetic research centre
P.B.M. hospital Bikaner. Consecutive sampling was conduc-
ted till sample size (142) satisfied during the period of study.

Subjects of age group 20—74 years having FPG between
100—125 mg/dl, HbAlc between 5.7 to 6.4 % and gave in-
formed written consent was included in study. Prediabetic
subjects were identified from first degree relatives T2DM
patients, enrolled in Diabetic research centre P.B.M. hospi-
tal Bikaner. Prediabetic subjects (FBS 100—125 mg/dl) were
identified by using glucometer.

Tool of data collection: Pre-structured Performa was
used to collect general information, sociodemographic in-
formation, baseline physical characteristics, personal ha-
bits, biochemical analysis, and for blood parameters.

Socioeconomic status

The participants were interviewed with a pretested ques-
tionnaire regarding identification, demographic details,
behavioral components, social and biological variables.
Education was classified based on International Standard
Classification of Education. The occupation of study sub-
jects was classified as workers and non-workers as per census
of India 2001. Further workers were subdivided based on

their occupation such as Skilled I to Skilled IV. Non-wor-
kers included house-wives and elderly persons who have
stopped working [11].

Family history of DM

Detailed family history of T2DM was taken. This was
verified either by blood glucose measurement of the parents
or in the person’s absence, by other circumstantial evidences
such as physician report, diet modifications, consumption of
drugs. Known cases of T2DM were included in the study. Du-
ration of DM and medication details were noted. In the pre-
sent study, if the response was “diabetes status of parents not
known”, it was assumed to be “no family history of DM” [12].

Smoking and alcohol

Smoking and alcohol were considered as risk factors.
Smoking was measured in terms of frequency those who
were smoking daily for 6 months and quantum tobacco
chewing/beedies/cigarettes/cheroots per day. Based on to-
bacco content of Indian beedis, cigarettes and cheroots, In-
dian cigarette equivalents of beedi and cheroot were calcu-
lated. The alcohol consumption pattern (amount, type and
frequency) of current drinkers and past drinkers (who have
stopped before 12 months) was noted [13].

Demographical division

Subjects were divided in two categories rural and urban
on the basis of their address. The weight (kg) and height
(cm) were measured by using calibrated weighing machine
and stadiometer respectively. BMI was calculated by using
the formula weight (kg)/height? (m?). Waist circumference
was measured by using a measuring tape over the unclothed
abdomen, with measurements made halfway between the
lower border of the ribs and the highest point of'iliac crest (at
the umbilicus level) in the standing position. Hip circumfe-
rences was measured over light clothing at the widest point
over the buttocks when viewed from the side [14].

Blood pressure (SBP/DBP) was measured by Sphygmo-
manometer Method of blood pressure measurement — for
measurement of BP we allow the patient to sit comfortable
on a chair for 5 minutes.

Biochemical parameters

Blood sample (5—6 ml) was collected with the help of
lab technician and was sent to central laboratory for inves-
tigations:

1. Blood glucose: fasting blood glucose was determined
by glucometer.

2. HbAlc: it is used routinely to monitor long term gly-
cemic control in people with DM. HbAlc was measured by
kit method using CCKA1C analyser.

3. Serum Lipid Profile [15, 16]: Total cholesterol, Try-
glyciride, HDL, LDL and VLDL.

10-years general cardiovascular risks will be assessed by
using Framingham risk score based on a general cardiovas-
cular risk profile for use in primary care (The Framingham
Heart study, 2008) [17]. The risk prediction will be calcula-
ted by two methods: 1) Based on Body Mass Index; 2) Based
on Lipid profile. Or can be calculated by: Lipid /BMI pro-
file based Online Calculator for 10-year cardiovascular risk
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Table 1. The distribution of the prediabetic participants
according to their baseline sociodemographical
characteristics of the study population

on https://www.framinghamheartstudy.org/risk-functions/
cardiovascular-disease/10-year-risk.php.

The 8-year diabetic risk will be assessed by using Fram-
ingham Risk Score (based on: The Framingham Offspring
Study, 2007) [18].

The risk prediction will be calculated by: Given total
points from next table, there is an approximate Percentage
Risk for Type 2 Diabetes in Middle-aged Adults. Or can be
calculated by: Online Calculator for 8-year Diabetic risk
on https://www.framinghamheartstudy.org/risk-functions/
diabetes/index.php.

Results

The present study was conducted in department of
physiology in collaboration with Diabetic Research Centre
P.B.M. hospital associated with Sardar Patel Medical Col-
lege, Bikaner Rajasthan.

A total of 142 subjects either sex or adult age group, who
full filled inclusion criteria ware included in this study.

Table 1 depicts the distribution of prediabetic subjects on
the basis of baseline sociodemographic division. It shows the
division of groups on the basis of gender, age, socioecono-
mic status, occupation, literacy, BMI, smoking status, lo-
cality, exercise and blood pressure.

Table 2 depicts the gender wise distribution in predia-
betic subjects. Out of 142 prediabetic subjects 91 (64.08 %)
were male and 51 (35.92 %) were females.

Table 2. Distribution of the prediabetics subjects
according to their gender

Gender Prse:ll)?ggtt;cs Percentage
Male 91 64.08
Female 51 35.92
Total 142 100.00

Parameter Ngi'acl,)fert,i::e Percen-
subjects (142)| ta9¢
Gender
Male 91 64.08
Female 51 35.92
Age (years)
30-34 48 33.80
35-39 29 20.42
40-44 17 11.97
45-49 17 11.97
50-54 18 12.68
55-59 1 0.70
60-64 5 3.52
65-69 5 3.52
>70 2 1.41
Socioeconomic status
Upper 21 5.84
Upper imiddle 37 10.3
Lower imiddle 56 15.59
Upper ilower 140 38.99
Lower 105 29.24
Occupation
Skilled | 26 18.31
Skilled Il 48 33.80
Skilled 1l 15 10.56
Skilled IV 13 9.15
Non Worker 40 28.17
Literacy
llliterate 17 11.97
Primary 18 12.68
Secondary 65 45.77
Graduate & Above 42 29.58
BMI (kg/m?)
<18.5 10 7.04
18.5-24,9 83 58.45
25.0-29.9 28 19.72
30.0-34.9 14 9.86
35.0-39.9 6 4.23
>40.0 1 0.70
Habits Smoker
Yes 54 38.03
No 88 61.97
Locality
Rural 26 18.31
Urban 116 81.69
Exercise
Yigorous ercrcise [0t e | 9 | o3
e et home | 19| 1338
Bty on work home. 36 25.35
No exercise and sedentary work 78 54.93
BP category
Normotensive 27 19.01
Pre-Hypertensive 79 55.63
Hypertensive 36 25.35

Table 3 depicts the anthropometric measurements of the
subjects with prediabetes (n = 142). The Mean + SD levels
of BMI (kg/m?) 25.18 + 4.76, Waist Circumference (cm)
92.33 + 13.20, Waist & Hip Ratio 0.9195 + 0.09, Systo-
lic blood pressure 130.06 £ 14.38 mm Hg, Diastolic blood
pressure 82.26 £ 7.09 mm Hg were found.

Table 4 shows the Mean = SD levels of Fasting Glu-
cose (FBS) (116.92 £ 6.14 mg/dl), Triglycerides (TG)
(3.50 £ 0.81 mg/dl), Total Cholesterol (TC) (186.57 +
+ 20.53 mg/dl), LDL-C (109.66 * 22.13 mg/dl), VLDL-C
(30.84 £ 3.88 mg/dl), HDL-C (3.50 & 0.81 mg/dl), HbA1C
(6.03£0.27 %), FBS (116.92 * 6.14 mg/dl), TG/HDL Ra-
tio 3.50 £ 0.81, LDL/HDL Ratio 2.48 + 0.78 were found.

Table 5 depicts the 10-year cardiovascular risk and
8-years diabetic risk in 142 prediabetic subjects. In our study,
we observed 7.00 = 6.42 Mean £ SD for 10-year cardiovas-
cular risk on the basis of lipid and 7.27 £ 6.22 Mean £ SD
for 10-year cardiovascular risk on the basis of BMI. We also
observed 17.07 = 10.32 Mean * SD for 8-year diabetic risk.

Discussion

Epidemiological proofs propose that the complications
of diabetes start early in the progression from normal glu-
cose tolerance to frank DM. Prediabetes raises short-term
outright danger of T2DM by 3- to 10-fold [19].
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Table 3. Anthropometric measurements in prediabetic subjects

Parameters Mean = SD Median Range
Age (years) 41.18 = 10.45 38 30-74
BMI (kg/m?) 25.18 + 4.76 24.6 17.2-41.7
WC (cm) 92.33 + 13.20 91.44 60.96-139.70
W/H Ratio 0.9195 + 0.0900 0.899 0.697-1.652
SBP (mm Hg) 130.06 + 14.38 130 86164
DBP (mm Hg) 82.26 + 7.09 80 70-100

Table 4. Biochemical parameters in prediabetic subjects (N = 142)

Parameters Mean = SD Median Range
Total cholesterol, mg/di 186.57 + 20.53 190.5 152-218
TG, mg/dl 156.38 + 19.76 154 126-194
HDL, mg/dl 45.92 + 6.46 47 31-60
LDL, mg/dl 109.66 + 22.13 116.5 71-152
VLDL, mg/dl 30.84 + 3.88 30.5 25-38
TG/HDL 3.50 + 0.81 3.34 2.26-5.74
LDL/HDL 2.48 +0.78 2.4 1.26-4.45
HbA1C, % 6.03 £ 0.27 6.1 5.4-6.4
FBS, mg/dl 116.92 + 6.14 118 100-125

Early documentation and efforts to improve glycemia
in persons with prediabetes have the possibility to decrease
or postponement the development to diabetes and related
cardiovascular diseases [20]. To meet the sample size, we
approached approx 140 families of T2DM and screened out
410 first degree relatives (FDR). Out of 410 FDR, 142 sub-
jects (34.63 %) were identified as prediabetic on the basis
of impaired fasting plasma glucose level (100—125 mg/dl)
by digital glucometer and 11 individuals were newly diag-
nosed T2DM. In present study gender wise distribution, out
of 142 prediabetic subjects 91 (64.08 %) were male and 51
(35.92 %) were females (Table 2). Prevalence of prediabetes
in first degree relatives of T2DM was similar to study un-
dertaken by Asha Shrivastava et al. [21] where they showed
that out of 230 first degree relatives of T2DM subjects, 60
(26.08 %) individuals had prediabetes.

Similarly, Inderamohan Bisht et al. [22] also found 25 %
(n = 20) prediabetics subjects out of 80 individuals. Similar-
ly, Sanjay Bhalerao et al. [23] also investigated that the pre-
valence of T2DM was 86.1 % among subjects having family
history of DM.

Prevalence of T2DM was more in those who had ma-
ternal history of diabetes (53.43 %) than paternal history
(17.15 %). We further carried out our study to identify the
presence of hypertension and smoking habits in prediabe-
tic subjects of FDR of T2DM. Out of 142 prediabetics sub-
jects, there were 54 (38.03 %) smokers (Table 1). That shows
smoking is also one of the important risk factor for predia-
betes. Among 142 prediabetic subjects, 27 (19.01 %) were
normotensive followed by 79 (55.63 %) prehypertensive and
36 (25.35 %) hypertensive (Table 1). That shows prehyper-
tensive subjects are prone for prediabeties.

Similarly, G. Ramaswamy et al. [24] also investigated
the prevalence of prediabetes in the FDR of patients with

T2DM and reported the high prevalence of prediabetes
among the family members of individuals with diabetes.
They showed that out of total 873 FDR, 7.3 % tobacco user,
5.2 % alcohol user, 16 % high salt intake, 32 % prediabetic,
2.2 % diabetic, 20.6 % hypertensive and 17 individuals were
newly diagnosed T2DM. In present study the age distribu-
tion was done among the prediabetics group. Out of 142
prediabetic subjects majority of them 48 (33.80 %) belongs
to the age group of 30—34 years, followed by 29 (20.42 %)
to the age group 35—39 years, 17 (11.97 %) to the age group
40—44 years, 5 (3.52 %) to the age group 60—64 years and
65—69 years while only 2 (1.41 %) to the age group > 70
years (Table 1). We found maximum participants educated
up to secondary level 65 (45.77 %). While only 17 (11.97 %)
were illiterates. We also observed 42 (29.58 %) graduates
and 18 (12.68 %) educated up to primary level (Table 1). In
occupation, out of 142 prediabetic subjects maximum were
skilled IT type 48 (38.0 %) while minimum were skilled —
IV type 13 (9.15 %). We found 40 (28.17 %) non-worker.
Similarly, Inderamohan Bisht et al. [22] also found that
most of the cases of prediabetes were seen in the age group
of 46—56 years. Similarly, Sanjay Bhalerao et al. [23] also
showed the prevalence of DM increased significantly with

Table 5. 10-year cardiovascular risk and 8-year
diabetic risk in prediabetic subjects (N = 142),
Mean = SD (%)

Risk (%)

Mean = SD (%)

10-year cardiovascular risk

on the basis of Lipid 7.00£6.42
10-year cardiovascular risk

on the basis of BMI 7er+6.22
8-year diabetic risk 17.07 + 11.32
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age. The increased prevalence was observed in the middle age
group 40—49 years (30.4 %) and in the old age group above
60 years age group (37.8 %) The prevalence of T2DM among
gender was observed elevated in females (64.6 %) compared to
males (35.4 %). The prevalence of T2DM in association with
literacy observed in this study was Illiterate group (47.3 %),
Primary education group (19.2 %), Secondary school group
(28.7 %) and Graduation and above group (4.9 %). The pre-
valence stratified by occupation ranged from 11.7 % (skilled I)
to 23.4 % (non-workers). In our study, we observed n = 54,
38.02 % smokers and n = 88, 61.97 % non smokers prediabe-
tic subject among first degree relatives of T2DM.

Prediabetic patients had the same cardiovascular risk as
patients with overt DM, and since metabolic syndrome pa-
tients have multiple risk factors. Moderately elevated levels
of triglyceride-rich lipoproteins and low levels of HDL cho-
lesterol are the signature lesions of obesity and prediabetes
(Tables 3, 4).

In present study we calculated the Mean = SD values of
10-year cardiovascular risk on the basis of Lipid and BMI
and 8-year diabetic risk in normotensive, prehypertensive
and hypertensive prediabetic subjects (n = 142) among
first degree relative of T2DM by using Framingham Sco-
ring as a tool [17]. Student t-test was performed and p va-
Iue < 0.0001, < 0.001and < 0.005 was taken as statistically
significant (Table 3).

In the present study, 10-year cardiovascular risk on the
basis of Lipid and BMI and 8-year diabetic risk was assessed
using Framingham Scoring as a tool. We found highly sig-
nificant relations for 10- year cardiovascular risk on the basis
of BMI and Lipid between the smokers and non smokers.
However for 8-year diabetic risk we did not found any signi-
ficant relationship. In our study out of (n = 54) smokers we
found 61.11 % with metabolic and 38.88 % with non meta-
bolic syndrome. For non smokers (n = 88) we found 60.22 %
with metabolic and 39.77 % with non metabolic syndrome
in prediabetic subjects among first degree relatives T2DM.

The present study showed that smoking is associated with
diabetes. Smoking habits were associated with 1.94 times
odds for incident T2DM. This finding agrees with several
other cohort studies [25, 26]. The present study showed a
significant association between risk factors and risk for pre-
diabetes and metabolic syndrome (Table 5). This is probably
due to the development of insulin resistance, which is a key
factor in the pathogenesis of prediabetes among metabolic
syndrome subjects. Heavy smoking with metabolic syn-
drome has been shown by some studies to be mediated by
increased obesity, especially abdominal obesity. Literature
showed varied association of smoking and increased risk of
diabetes [27, 28].

Conclusions

In the present study it was observed that advanced age,
occupational changes, BMI, substance abuse like smoking,
central obesity, exercise, blood pressure and family history
of diabetes were highly associated with future risk of T2DM
and CVD among prediabetic subjects in FDR of T2DM
whereas most of the blood parameters showed no associa-
tion. This study created awareness of diabetes and CVD and
its complications among the population of this region.
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OuiHka 10-piyHOro cepueBo-CYAUHHOIO PU3UKY i 8-pPiYHOro PU3MKY LLYKPOBOTO Aiabety
3 BAKOPUCTAHHSIM PpemiHremMmcbKkoT LWKAAK B OCib i3 npeaia6eTom

Pe3tome. Axmyaavnicmo. TlpeniaGer — e cTaH, 10 XapaKTepy-
3y€ThCsl TMOPYILICHHSIM TJIiKeMii HaTime abo MOpYIIeHHSM ToJe-
paHTHOCTI 1o rmoko3u. [IpeniaGer cripusie MigBUILEHOMY PU3U-
Ky BUHUKHEHHSI CEpIeBO-CYIMHHUX YCKJIamTHEeHb. Pi3HOMaHITHI
dakTopu pU3UKy € TMPUIMHOIO MPOrPECYBaHHS CEPLIEBO-CYIUH-
HMX 3aXBOPIOBaHb i 1iykposoro aiabety (L) 2-ro tumy B ocib i3
npeniaberoM. Mema docaidxcenns: Bu3HauyeHHs1 10-piuHOro cep-
1IEBO-CY[IMHHOTO PU3UKY i 8-piuHoro pusuky LIJ] 3a mornomoroto
®peMiHreMCbKOI KAl B ocib i3 mpeniabetom. Mamepiaiu ma
memoou. TlepexpecHe OOCIiIKeHHs OyJIO MPOBeIeHO Ha Kadeapi
dizionorii MeanyHoOro Kojemxky Ta YHiBEpCUTETCHKOI JiKapHi y
CITiBIIpALIi 3 Tiabe TMIHUM AOCTiTHUIILKUM TIeHTpoM. Ocobu 3 Tipe-
nmiabeToM OynM imeHTU(}IKOoBaHI cepel POIUYIB MEPIIOTO CTYIICHS
nauieHTiB i3 LI 2-ro Tumy, 3apeecTpoBaHUX Y AOCTiTHUIILKOMY
eHTpi aiadety. Ocobu 3 mipeniadeToM (ITOPYIIEHHSIM PiBHSI TJTiKe-
mii Hartute, [TT'H) Oynu ineHTUdhIKOBaHI HA OCHOBI PiBHSI INIIOKO3U
B kpoBi HaTie Bix 100 mo 125 Mr/mn i T1iKkoBaHOTO TeMOTIo0iHy
HbAlc Bin 5,7 no 6,4 % 3rimHo 3 peKoMeHIAIlsIMU AMepHUKaH-
CbKOi niabeTuyHo1 acouialiii. I[TocainoBHuil Bindip mpod mpoBo-
JTMBCS1 I0TU, TOKW PO3Mip BUOIPKHM HE CTaB BiJTOBIaATH KPUTEPisIM
nocmimkeHHs. [1o mocimkeHHsT OyIy BKIIIOUEHi Cy0 €KTU BiKOBOL

rpynu 20—74 poxkwu, siki manu [1I'H Bin 100—125 mr/m1, HbAlc
Bin 5,7 1o 6,4 % i nanu indopMoBaHy nmucbMoBy 3romy. [Tporpama
Pre-structured Performa BukopucroByBanacst uist 300py 3arajib-
Hoi iH(opMallii, coriaibHO-aeMorpadiuHoi iHpopMaliii, 6a30BrUX
XapaKTEePUCTUK, OCOOMCTUX 3BUYOK, 0i0XiMiYHOTO aHami3y i IMma-
paMeTpiB KpoBi. 10-piuHMi PU3UK PO3BUTKY CEpLIEBO-CYIMHHUX
3aXBOPIOBaHb i 8-piUHMIA PU3UK PO3BUTKY ILIYKPOBOTO JiabeTy
OlliHIOBa/IM 3a JoroMorolo MpemiHreMchbKoi 1iKanu. Pesyivma-
mu. Bik, mpodecis, iHIeKc Macu Tija, Ji€Ta, KypiHHsI, aJIKOTOJb,
BiclLiepaJibHE OXKMPiHHS Ta CIMEMHMIT aHaMHe3 LyKPOBOTO [1iadeTy
OyJ11 BipOTiTHO MOB’s13aHi 3 MOLIMPEHICTIO LIyKPOBOTo 1iabeTy 2-ro
TUTTY 1 TIpeniabeTy, ToMi SIK CTaTh i TPAMOTHICTh — Hi. Bucnoexu.
V bOMY IOCTiIKEeHHi OYyJI0 BUSBICHO, 1110 MOXWIMH BiK, TTpode-
CiifHi 3MiHU, iHIEKC Macu Tija, KypiHHS, OKUPIiHHS, HETOCTaTHS
(hiznuHa aKTUBHICTb, MiABUIIEHMIT apTepiaIbHUI TUCK i CiMETTHMI
aHaMHe3 JiabeTy Oy/IM 3HaYHOIO MipOlO ITOB’sI3aHi 3 MalOyTHIM
PU3UKOM PO3BUTKY ILIYKPOBOIO HiabeTy 2-ro TUITY i CeplieBO-CYy-
JNIMHHUX 3aXBOPIOBaHb CEPell MALliEHTIB i3 peniadeToM.

KirouoBi cyioBa: npeniaber; ceplieBO-CyIMHHI 3aXBOPIOBAHHS;
LyKpoBUIi fiabet 2-ro tuy; (akropu pusuky; OpemiHremcoka
Kasaa
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CipeHko tO.M., PaayeHko I A., PekoseLp O.A.
AY «HALIOHAQABHW HQYKOBUU LIEHTP «IHCTUTYT KQPAIOAOTT, KAIHIYHOI TG pereHepaTtMBHOT MEANLIMHN
iMeHi akaaewmika M.A. Croaxkecka» HAMH YkpQiHum», m. Kuis, YkpaiHa

Crpec Ta apTepiaAbHA rinepTeHsis:
C- i H-TMn apTepiaAbHOI rinepTeHsii
| NPUYUHU PE3UCTEHTHOCTI

Peslome. AkTyanbHicTb. HekoHTposiboBaHuii apTepiansHuii Tuck (AT), 0CO6/MBO Ha GhoHI CTpecy, MoB si3aHuii
3 HOTUPUPAa30BUM 30INIbLLUIEHHSIM PUSUKY PO3BUTKY CepLEeBO-CYANHHUX ORIV NMOPIBHAHO 3 nauieHTamu 3 apTe-
pianbHoto rinepteHsieto (Al), AKki gocsrmm yinbosoro pisHs AT. MeTa [OCNiAXEeHHS: OUiHNTN MEXaHIi3Mu Brn-
By CTpecy Ha pO3BUTOK apTepiasibHOI rinepTeHsii, TuniB apTepiasibHoi rinepTeH3sii i pe3ucTeHTHicTs. MaTepianu
Ta MetoAun. Y [OCigKeHHs 6yr10 BKIIOYEeHO 1146 nayieHTiB 3 pe3ancTeHTHor Al, siki npuvivanu 3 i 6inbLue aHTu-
rinepTeH3nBHUX npenapartu i Nikysaancs y BIAAINEeHHI BTOPUHHMX | nereHesux rinepteHsivi [V «HHL| «IlHctutyt
Kapagionorii, KniHiYHoI i pereHepaTnsHoi meguumHy iM. akag. M.[. Ctpaxecka» HAMH YkpaiHn. PiBeHb oghicHoro
AT npv HaAXoMKeHHI y BIAAINEHHS rpu MpuioMi TPbOX i GinbLLe aHTUrNEPTeH3UBHUX npenaparis cCTaHoOBUB: CU-
croniyHoro — 174,60 + 0,64 mm pT.CT., giactonidyHoro — 100,50 + 0,38 mm pT.cT. [NayieHTam npoBoaum HacTyn-
Hi 06CTEXeHHs: BUMIptoBaHHs1 ogpicHoro AT, JO60BE MOHITOPYBaHHS apTepiasribHOro TUCKY, exokapgiorpagiyHe
LOCTIKEHHS, BUSHA4YEHHS! HIYHOro arHoe CHy, 3arasbHuvi aHani3 KpoBi, 6IOXiMIYHWV aHasni3 KpoBi, BUSHAYEHHS
PIBHIB TMPEOTPONHOro ropMOHY, TPUVOATUPOHIHY, TUPOKCUHY, PEHIHY KPOBI, arb4OCTEePOHY KPOBI Ta iX criBsig-
HOLLIEHHSI, BU3HAYEHHSI MeTaHepmHIB cedi, kopTuaosny. Peaynbratn. Cepep nauieHTiB 3 pe3nCTEHTHOK apTe-
pianibHOO iNEPTEH3IED XIHOK 610 binbLue, HXK YO0BIkiB — 62,7 % npotn 36,7 % BiarnoBigHO. Y AOCHIOXEeHHI
nayieHTiB 3 pe3UCTEHTHO AlT, y skux He 6ys10 [OCArHYTO LifIbOBOro piBHSI cuctonidHoro AT, crioctepirannce
JOCTOBIPHO BuLLji MoKa3Huku AT fipyv HaAXO4)KEeHHI B cTayioHap. Y Hux 6yB OCTOBIPHO BULLMI PIBEHb KOPTU30/1Y
KpoBi (155,0 + 44,0 Hr/n npotn 35,9 + 20,8 Hr/n, p = 0,026), BuLymii iHOEKC Macu miokapga JliBoro LUIyHo4YKa
(147,50 = 3,46 r/m?nipotn 135,3 + 1,74 r/M?), HacTiLue Big3Ha4anocsi OXupiHHs (42,9 % npotuv 37,5 %). BUCHOBKM.
lNayieHTV 3 pe3ncTeHTHO apTepianbHO rinepTeH3Iero, K He JOCSTIN LifIbOBOro PiBHS apTepianbHOro TUCKY,
masnv BULLMK piBEHb KOPTU30STY U IHAEKC Macu MiokapAa JsiiBoro LLUYHOYKa NOPIBHAHO 3 naLieHTamu, y kux 6yso
[OCArHYTO UifTlbOBUX PIBHIB apTepiasribHOro TUCKY.

Knw4oBi cnoBa: cuMmnaroagpeHasniosa cuctemMa; CTpec; apTepiasibHa rinepTeHsis; Pe3UCTeHTHA rinepTeHsis;
C- i H-tun aptepiasibHOI rinepteHsii

BCTYI'I Horo TUcKY (AT), iCHYIOTb TTEpEIIKOIN 111010 AOCATHEHHS

AptepianbHa rineprensisi (Al) i moB’s3anHi 3 Helo
YCKJIQJIHEHHST TIPOJIOBXYIOTh 3aJMIIATUCS OMHIEID 3 OC-
HOBHUX Mpo0jeM cydacHoi meauiHu. lle 3ymoBieHO
JeKiibKoMa (akropamu: TMo-Iiepiie, BUCOKOI MOIINpe-
HicTio Al, mo-apyre, TpyniHowamu B npodilakTuui i ai-
arHocTull paHHix cTamiii Al, ocoGmmBO cepen MOIOINX
JIIOAEN, TO-TpeTe, He3BaXkaluyu Ha iCHYBaHHSI BEJIMKOI
KiUJIBKOCTI e(eKTUBHMX 3aCO0IB IS 3HUKEHHS apTepialb-

inboBoro AT, oOyMOBJIeHi HU3bKOIO IPUXUJIBHICTIO 0
JIIKyBaHHS, MOOIYHUMU eheKTaMU aHTUTINMEePTeH3UBHUX
MpernapariB Ta iCHyBaHHSIM (DaKTOpPiB HABKOJUIITHBOTO Ce-
penoBMIIA, IO IIOTCHIIIOIOTh iCHYBaHHS MiaBUIeHOTO AT,
cepen HUX YM He Teplie Miclle Mocigae XpoHiYHUi cTpec,
i3 SIKIM 4aCTO CTUKAETHCS JIOAMHA B CyYaCHOMY CYCIIiIb-
cTBi. fIK MpaBuI0, CTPECOBOTO BIUIMBY 3a3HA€E Ta YaCTUHA
HaceJIeHHs, 1110 € HalOIbIl aKTUBHOIO i Mpale31aTHOIO.

© «MixHapogHuit eHoKpUHonoriuHui XypHan» / «International Journal of Endocrinology» («MiZnarodnij endokrinologicnij zurnal»), 2022

© Bupaseup 3acnascokuii 0.100. / Publisher Zaslavsky 0.Yu., 2022

[ins kopecnonpeHuii: Pekoseub Okcana JleonigiaHa, 1Y «HHL «[HcTuTyT Kapaionorii, KniHiuHoi Ta pereHepaTMBHOT MeAuLMH iMeHi akagemika M.JL. Crpaxecka» HAMH Ykpainu», Byn. HapogHoro

Ononuents, 5, m. Kuig, 02000, YkpaiHa; e-mail: recovets@ukr.net

For correspondence: 0. Rekovets, State Institution “National Scientific Center “M.D. Strazhesko Institute of Cardiology, Clinical and Regeneration Medicine” of the National Academy of Medical Sciences

of Ukraine’, Narodnogo Opolcheniya st., 5, Kyiv, 02000, Ukraine; e-mail: recovets@ukr.net
Full list of authors information is available at the end of the article.

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

Tom 18, N2 5, 2022



[ &)

OpuriHaAbHI AoocAiaXeHHs / Original Researches

Lle 3ymMOBIII0€ CollialbHy 3HAUMMIiCTh BUBUEHHSI IIPOOIEMU
3B’s13Ky Mix Al i ctpecom. OKpiM TOTO, OCTAaHHIMU pOKa-
MM CIOCTEPIraeThCsl BiIPOMKEHHS iHTEpecy HayKOBIIiB 10
BUBYEHHSI poJIi LieHTpaabHOI HepBoBoi cuctemu (LIHC) y
BUHUKHeHHI Al i ii yckiagHeHb i3 Mmo3ulliii HOBITHIX na-
HUX iziosorii, 6ioxiMii i reHeTKHU. BusiBieHo B3aeMoii0
MiX HepBoBMMM (cuMnaTuuHa HepBoBa cuctema (CHC))
i ryMopanibHUMM (peHiH-aHTioTeH3uHoBa cucteMa (PAC))
MmexaHizmamu perysiii AT mpu crpeci. 1 xoua Ha maHmit
MOMEHT HEMA€ CyMHiBiB, 1110 CTPeC y WOro pi3HUX Bapialli-
SIX MOXE TIPU3BOAUTHU IO TPAaH3UTOPHOro migBuieHHs AT
[37, 38, 48], muTaHHSI 1110JI0 TOTO, YU MOXE FOCTPUIA CTpe-
COpPHMI TOIPA3HUK JOCTATHBOI CUJM TPU3BECTU AO TO-
criiiHo migBuieHoro AT (To6to 1o Al), 111e 3anuniaeTbest
MpeaMeToM AucKyciit [26, 44, 60]. HeBimomo Takox, sIKOi
caMme IPUPOIM ITOAPA3HUK Ma€ OyTH, SIK JOBTO BiH Ma€ Ii-
SITU, 11100 MPU3BECTH IO 3HAUHUX HACIIINIKIB, SK BUSHAUUTH
came ioro 3B’5130K i3 nigBUILEeHHSIM AT abo X SIK OL[IHUTU
KifbKicHO fioro cuny [49, 51]. Tlpu upomy OinblIiCTb 10-
CJIIIHMKIB MOTOKYIOThCS, 10 BUHUKHEHHS Al «Oinoro
xanaTta» i AI' «<Ha poboyomMy Miclli» MOB’s13aHe 3 aKTUBa-
uiero CHC.

IcTopuyHi acnekT GopMyBAHHS
Teopii BNAUBY CTpecy
HO CepLeBO-CYAUHHY CUCTEMY

IIpo 3B’5130K MixX cepiieM i eMOLIiSIMU 3HAIM 11Ie 3 AaB-
Hix gaciB. Tak, B OCHOBIi BeCiIbHOI LIepeMOHii, ITi yac SKoi
MOJIOASITAa OOMiHIOBaIMCS KaOJaydyKaMu, JIeXKaJlo BipyBaH-
Hs, IO BeHa IaJbIsI, HA SKMII HadiBaIy KaOJydky, 0e3-
MOCepeaHbO MOEMHYEThCS i3 cepueM. Y PuMchbKill immnepil
ceplle BBaxkajaud LIEHTPOM €MOIIili, aikXe MOoro akTUBHICTh
3MIHIOETBCSI Y BiIIOBib Ha SIKYCh TICHUXOJOTIYHY TOJIi0.
VYV 1711 poui S. Hales ynepiiie mpoaeMOHCTpYBaB 3B’ 130K
MiX eMOLIisIMU 1 BapiaOebHICTIO CepleBO-CYIMHHOI CUC-
TEMU 3a JIOTIOMOTOI0 CTBOPEHOTO0 HUM MaHoMeTpa. Yepes
250 pokiB Riva-Rocci moBropus 11eit ekcriepuMeHT. Ctaiao
Bimomo: emorrii 36inpmyoTh AT. ¥V 1842 poui Bansrep Ha
»kabax i B 1852 poui bepHap Ha Kpossix IpoaeMOHCTpyBa-
JIA, IO apTepil Ta apTepiosiv 3BYKYIOThCSI IPU CTUMYJISILIT
CUMMATUYHUX HEPBIiB i pO3MIMPIOIOTLCS MPH iX MepepizaH-
Hi. ¥ 1871 poui pociiicbkum ¢izionorom ®.B. OBcIHHUKO-
BUM OYJIO BiIKpUTO CYAMHHUIA LIGHTP Y IOBFaCTOMY MO3KY.
Vuenns 1.I1. [1aBnoBa npo Bullly HEpBOBY HisUIbHICTb, pe-
TYJII0I0UY POJIb KOPU TOJI0BHOIO MO3KY i Teopist [.D. Jlan-
ra mpo HeiporeHHy koHuenuiro Al' Oyiau nepeaymoBaMu
MPOBENIeHHST 06araTboX MOCIIKEeHb 3 BUBYCHHS POJIi Hep-
BOBOI cucteMu y dopmyBaHHi minsuieHoro AT i moiy-
KiB eeKTUBHUX IpenapaTiB ms jdikyBaHHs Al Cam xe
TePMiH «CTpec» y (i3iosorito i meuxosorito 0y10 BBEIECHO
W. Cannon y i1oro Kj1acM4HMX poOOTax PO peakilito «6o-
poTtHcs abo 6irtu». Y 1936 porri Buiiiuia mepia po6oTa Ka-
HaacbKoro (iziosnora I Cenbe mpo 3arajibHU ananTaniii-
HUI CHHIPOM, SIKWI BiH 3TOJIOM i TOYaB Ha3MBaTH CTPECOM
[63]. T. Cenbe BBaxkaB, 110 XapaKTep pearyBaHHs Ha CTpeC
BU3HAYAETHCSI HEPBOBOIO CUCTEMOIO, a iHAMKATOPOM afeK-
BaTHOI BiMIOBIili opraHizaMy MoXxe OyTH piBeHb KaTeXoJia-
MiHiB y ToloBHOMY MO3KY. ¥ 90-x pokax B. Folkow cdop-
MYJTIOBAaB CBOIO TE€OPiI0 CTpecy SIK MPUIMHU BUHUKHEHHS
criiikoi AT [18].

LLlo Take cTpec i 9Ki MexaHiamu noro Ajii
HO APTEpPIaAbHUIA TUCK

3riIHO 3 eHUMKIIONEAMYHUM BU3HAYEHHSIM, cTpec (Bil
aHIJL. Stress — TUCK, HABaHTaXKEHHS, HATIPY>KEHHSI, HATUCK,
THIT) — 1e HecrnelnudivyHa 3arajbHa peakilisi opraHizMy
y BiIIIOBinb Ha HagMipHe a00 MaTOJIOTiYHE MOApPa3HEHHS
(ciznuHe abo MCUXOJIOTIUHE), IO MPOSBISIETHCS HAAMIP-
HUM HaIlpy>KeHHSIM peaKTUBHOCTI (3MiHaMu romMeocTasy i
cTaHy HepBOBOI cucTteMn) [23]. 3rimHO 3 iHITMM BU3HAYCH-
HSIM, CTpeC — LI peakllisi OpraHi3My Ha CUTyallil, Y SIKUX
MmoTpiOHa MIBMAKA MOOLTi3alIisa BCiX cuil opraHizmy. Bumi-
JISIIOTB MO3UTUBHY (€ycTpec) i HeraTUBHY (aucTpec) popMu
cTpecy. 3ajexXHo Bil xapakTepy (hakTopa CTpec MOXe OyTu
HEPBOBO-TICUXIYHUM, (Di3UYHUM, TEIJIOBUM, XOJOJOBUM
Touro. HeszanexHo BiA MPUYMHM 3MiHM B OpraHi3Mi Mif
BIUIMBOM CTPECY MaIOTh 3arajibHi HecrmeIndiaHi pucu: ak-
TUBYIOTbCSI CUMITIaTOaJpeHaIoBa i peHiH-aHTiIOTeH3MHOBA
CHUCTEMMU.

EBoso11iitHO cTpec BUKOHYBaB TaKe OCHOBHE 3aBJaH-
HS1 — BiH 3axXulIllaB OpraHi3M Bil 3HUILEHHSI ab0 YIIKO-
JDKEHHST T vyac HeOe3meku. BiH Moke BUHUKATU He
TIJIbKY B JIIO/ICH, ajie i1 y TBapuH, Y SKUX BiH MepIll 3a Bce
OB’ sI3aHUI 3 BMKUBAHHAM (IIBUAKO OLLIHUTU CUTYAILilO i
BCTYNUTH y Oiif a00 X YTEKTH) i MOXe BBaXKaTHUCS afarTa-
1LifiHoI0 peakiliero. OKpiM TOro, iCHYIOTb AaHi, 1110 B IO
TO3UTHUBHUM CTPeC € HEOOXiTHUM IS MiIBUIIIEHHSI TOHYCY
kutTs. o eyctpecy BinHOCATDH (hizuuHi TpeHyBaHHsI, 30y-
JKEHHSI TIepell BUCTYIIOM a00 po3B’SI3aHHSIM SIKOICh IIPO-
OsieMu, TIpU OTPUMaHHI TMO3UTUBHOI iH(OpMAILIii TOIIO.
IIpu upomy MonauHa He mepedyBa€e B CTaHi Jempecii abo
cnabkocrti. BoHa BimuyBae, 110 npobsiema €, ajie ii MOXHa
BUPIlIMTHU. [lig yac MO3UTUBHOrO CTpeCy HapOIXKYHOThb-
cs KpeaTuBHi pimeHHs npo6iaemu. I. Cenabe, onuH i3 3a-
CHOBHUKIB TEOpii CTpecy, FOBOPUB, 110 «CTPEC — L€ CMaK i
apoMart XUTTsI».

I3 cyyacHOi TOuKM 30py OCHOBHUMM IIEHTPaMH, IO
O6epyTh yuacThb y perynsiii AT, € noBractuit Mo30K, Tino-
TaJlaMyc i Kopa TroJIoBHOro Mo3Ky. HeratuBHi cTpecosi
CUTYyallil Ta €eMOLIiliHI MoApa3HEeHHS MOXYThb ITOPYIITYyBaTA
NisIBHICTh KOPU TOJIOBHOI'O MO3KY i LIEHTpIB TimoTajia-
MiUHOT IUISIHKM (SIK TilepakTUBYBaTH, TaK i MPUTHIUYy-
BaTH). lle mpu3BOaUTHL 10 OcCabIeHHS KOHTPOJIIO 3 OOKY
KOpPH TOJIOBHOTO MO3KY, 3HAUHOTO TiABUIIEHHS 30y/IXe-
HOCTi CyIMHHOTO 1IEHTpa B JIOBracTOMY MO3KY i, BiIoO-
BiZTHO, 10 MOPYIIEHHS TOHYCY CYIUH. 3B’ 130K IOBracToro
MO3KY 3 iHIIMMU LIEHTPaMU HEPBOBOI CUCTEMMU IMOJAHO Ha
puc. 1 [70].

VY nmoBracTomy MO3KY JIOKaIi30BaHi pocTpajabHa BEH-
TponatepanbHa ginsiHka (PBJIJIM), kaynmajibHa BeH-
TpoaarepanbHa ninsgHka (KBJIJIM), sapo caMOTHHOro
Xy (nucleus tractus solitarius) i BiacHe 3aaHe Tmosie
(area postrema). PBJIIM niaTpumye nocTiiiHUiA TOHYC
CUMITAaTUYHOI HEPBOBOI CUCTEMU 4epe3 MperaHrjiioHap-
Hi HEApOHMU JIaTepajbHOI MPOMIXKHOI PEYOBUHU TPYIHO-
ro Bi[Iiny CiuHHOTO MO3Ky (cermentu Th —L)). ¥V cBoro
yepry, PBJIJIM nepeGyBae mia BIUIMBOM JlaTepaibHUX Ta-
pabpaxiaJbHUX SAep, KOJOBOAOIIPOBIAHOI Cipoi peyoBuU-
HU, TTapaBEHTPUKYJISIPHOTO Sjipa TrinorajgaMmyca Ta iHIIUX
LIEHTPiB TMEepPeaAHLOr0 MO3KY. 30iJbIIEHHS AaKTUBHOCTI
LIUX LEHTPiB MPU3BOAUTH 10 MiJABUILIEHHS CUMIIATUYHO-
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4]

ro Tonycy i AT. PBJIJIM Ta iH1i siagpa 1OBracTOro MO3Ky
PEryioloTh BUPOOIEHHS NeSIKUX HeMPOTOPMOHIB TinoTa-
JJaMycoM, BKJIIOYHO 3 apriHiH-BazompecuHoM. KBJIAM
npurHiuye misiabHicTs PBJIJIM 3a momomoroio ramMmma-
amiHomacstHoi kuciotu (FTAMK). Okpim Toro, y peryiisi-
mii AT O0epyTb y4acTh i iHIII sapa ¥ HEeMpoTpaHCMIiTepHi
cucreMu (HaIIpuKJan, roiayoyBare miciie — locus caeru-
leus) i3 HeitpoHamu, 110 npoaykyoTh TAMK. BupuaeTbcst
3HAYEHHST TaKUX MEIiaTOpiB, SIK OKCUI a30Ty, eHIOTeHHI
ormiaru it yabaiu [24, 70].

Sk yXxe 3a3Havanocs BUIIE, HaAMipHA aKTUBaIlisg abo
MPUTHIYEHHSI KOPU TOJJIOBHOTO MO3KY BHACiIOK il (ro-
CTpoi 200 XPOHIYHOI) TICUXOEMOIIIMHOIO 30yTHMKA MOXEe
3MEHIITYBAaTU KOHTPOJIIOIOUNIA BIUIMB KOPU Ha CYIVMHHMIA
LIEHTP Y JIOBIFAaCTOMY MO3KY, 1110 TPU3BOAMTD 10 TUcOaTaH-
Cy MiX CHUMITATUYHOIO i TTapacMMIIaTUYHOIO HEPBOBUMM
cucremamu (puc. 2).

IcHyBaHHS Takoro aucOaiaHcy, y CBOIO Yepry, Beie 10
1IJTO1 HU3KW HEraTUBHUX 3MiH B opraHi3mi [27—29, 45].
Tak, aktuBauis CHC crumysnioe BUpOOJIeHHS il BUBLJIb-
HEHHSI peHiHy HMpKaMM. 30iJIbIIeHHsI KOHLIEHTpaLlil Ka-
TeXoJaMiHiB KpoOBi, akTuBallisli ajibda-1- i O6era-anpeHo-
pelenTopiB MPU3BOAUTH 0 301/IbILIEHHS TOHYCY apTepion
i yactotu cepueBux ckopoueHb (UCC), mo B moemHaHHi
3 BUCOKMM PEHiHOM crpuuunHioe minBuiieHHs: AT. Okpim
TOro, BUHMKAIOTh META0OJIiUHi MOPYIIEHHS, IO CIIPUSI-
I0Thb BUHUKHEHHIO TUchYyHKILT eHaoTeito. [cHyBaHHS Ta-
Xikapmii, 3a TaHUMU OOCJiIXKeHb JJabopaTopii Ann Arbor,
TICHO KOpEJIIOE 3 O3HaKaMu MeTabOJiYHOTO CUHAPOMY
(Macoro Tina, piBHeM AT, KOHILIEHTpAIED XOJECTCPUHY,
TPUTTILIEPUAIB, TOPYLICHHSIM TOJEPAHTHOCTI OO TJIIO-
KO3M i IHCYJiHOPE3WCTEHTHICTIO), 110 MOXE CBiIUYUTH
npo poib came CHC y BUHUKHEHHI LIUX TTopylieHb [45].
Bbyno takox moBeneHo, 110 iHCYJiHOPE3UCTEHTHICTb, SIKa

KiHueBuin MO30K: MicT/cepepHii MO30K
— Kopa

— MigKipkoBi sapa KBCP
17 A

[MpoMiXXKHWUIA MO30K: NepefHi, naTepanbHi
" napaBeHTPUKYNSAPHI agpa rinotanamyca

COO (NpoMmidKHMI MO30K)

Hosractuii mo3ok PBJ1AM CnnHHUIA Mo30k/CHC

Yyepes peLenTopu: yepe3s JIMP
a2, M2, AT-1, 1, TAMK v
\ [is Ha opraHu-MiLLeHi

KBJ1OAM yepes HA, FK3IM, HITY

\]
£10p0O CaMOTHLOIO LLASAXY All, IMHN
A A

nig ennneom ABI1, NaCl, All

| C3r: All, ABIM | | Bapopeuentopu |

COCI: NaCl

PucyHok 1. 3B’30K BOBracToro MOo3Ky 3 iHLUMMU LeHTpamMn HeEpPBOBOI cucTemMu
(apantoBaHo 3a J.M. Wyss et al., 2001)

Mpumitkn: JINBS — natepanbHi napabpaxianbHi sapa; KBCP — konosogonposigHa cipa pevyosuHa; C®0O — cy6-
chopHikanbHmi opraH; N'K3IM — reH-kanbUuUTOHIH-3B’A3ytoyunni nentug; HITY — neviponentug Y; NMHI — nepeg-
cepaHui HatpivypetndHui nenrtug; COCIl — cyauHHMI opraH cyMixkHoi nnactuHkm; Cl151 — cepepuHHe npe-
ontnyHe sagpo; PBJIM — poctpanbHa BeHTposaTepasnbHa AinsHka gosractoro mo3ky; KBJIAM — kaygpanbHa
BeHTponarepasibHa ginsHKa goBractoro Mo3ky; B3I — BnacHe 3agHe none; JINP — narepasnbHa npomixHa pe-
qoBuHa; JIINb51 — narepanbHi napabpaxianbHi aapa; ABIN — apriHiH-sasonpecuH; TAMK — ramma-amiHomacnisiHa
kucnora; All — aHrioteHsuH Il; HA — HopapgpeHaniH; NaCl — cinb.

| 1 cMMnaTU4YHOro/| NapacUMNaTM4HOro TOHYCY |

MeTaboniyHi nopyLUeHHs:

| T KAX 1TKC I 1epes > >I | 6apopechnekcis |
rVir\t\ MocTkaninapHi
| Hupkn | | ApTepionun | | Cepue | | Tpom6ounTtn | BEHYNN
v v
| T peHiHy | | T nepudpepu4Horo onopy | | 1 arperauii | | 1 remaToKpuTy |
Y I

L

ApuTmis
| Tpom603u |

IP, oucninipemis,
nayH-perynsuis

——> [ia6eT, oxupiHHa, OE, aTepocknepos3 |

PucyHok 2. MexaHi3M nopyLueHb, Lo BUHUKAIOTb MpU NiABULYEHH] TOHYCY CUMNaTU4HOI HepBOBOi cucTtemmn
(apanToBaHo 3a S. Jullus et al., 1996, P. Palatini et al., 1997)

Mpumitkn: OE — gucepyHkuia engotenito; YCC — yactora cepuyeBux ckopo4deHsb, I'JILL — rineptpodgbisi niBoro

wnyHo4ka; FKC — rrntokokopTtukoctepoigu.
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BUKJIMKaHa rinepakTtuBauieio CHC, mop’s3aHa 3i cTumy-
JIsiel0 0eTa-aApeHOpeleNTOPIB i 30iIbIIEHHSIM, Y CBOIO
yepry, BiJICOTKA IIBUAKO CKOpOYyBaHUX M’s3iB. OKpim
TOro, Tepu@epuyHMii Ba30CIIa3M MOTipIIyeE MeTadoi3M
M’sI13iB, i BOHUM IIE€pecTaloTh 100pe 3aCBOIOBATU TIIOKO3Y.
V noganpiioMy Ha 3MiHY (PyHKITIOHAJbHUM 3MiHaM B apTe-
piosiax (crasmy) NMpUXOJSATh OpTaHiuyHi 3MiHM (TiasiHO3),
1110 MiATPUMYE iCHYBaHHS CTiliKoi A" i MOxe MpU3BOAUTU
IO TIOpYLIeHHS (DYHKIIii opraHiB-MillleHe# (HampUKIIamd,
Hedpockieposy). [lapanenbHo #ife Tpoliec OpraHiYHMX
3MiH y ceplii: (popMyBaHHS TirepTpodii JiBOro muIyHOYKA
i1 kKapnioioposy. MoXJIMBUM CTa€ BUHUKHEHHSI apUTMiii
Ta imemii. CKIagaloTbCsl YMOBU JIJIsI BUHUKHEHHSI TPOM-
003iB (YHAC/iOK TiABUILEHHS arperaiii TpPOMOOUMUTIB i
TreMaTOKpUTY) 1 TMOSIBU/TIPOrpecyBaHHS aTepOCKIEpO3Yy,
30UTBIITYETHCS KOPCTKICTh apTePild.

Y nopanbiioMy 3armycKaeThes IIUIA KacKaa MeXaHi3-
MiB, BKJIIOYHO 3 akTuBailiero PAC. Tak, cuMImaTu4yHui Ti-
MEePTOHYC MPU3BOAUTH 10 30UTBIIEHHST CEKpellii peHiHy i
yTBOpeHHs aHrioTeH3uHy I1. AnrioteH3un 11 moxe mpssmo
crumymoBaty CHC. 306inbieHHs poayKIlii aHTiOTeH31-
Hy II cynmpoBomIXy€eThCS 301IbIIEHHSIM MPOLYKILii HOpaape-
HaJliHy B Ha@HUPKOBHUX 3aso3ax. OKpiM TOro, aKTUBallis
CHC cripusie BUBIJIBHEHHIO TJIOKOKOPTUKOCTEPOITiB i
aJIbIOCTEPOHY, SIKi MiATPUMYIOTh MigBUIeHHS AT i 3HOBY
crumynoiorh CHC. [TopouHe K010 3aMUKAETHCS.

Baxx1uMBO BiA3HAYWTH, IO B3AEMOMIiS ABOX CUCTEM
(CHC i PAC) npu KOpOTKOCTPOKOBIli [ii CTpecy Crpusie
aKTHBallii KOMIIEHCATOPHUX MEXaHi3MiB, 1110 HarpaBieHi
Ha MOJAOJIaHHSI CUTYyallil, sIka ckjiajacs (Halpukiaa, BU-
KOHAHHS HamMipHoOro ¢i3m4HOro HaBaHTaxkeHH:). [lpm
MO3UTUBHOMY CTpECi TaKOX BiIOYBA€TbCS aKTUBALLisI LIUX
cucTeM, ajie, SIK MpaBujo, BOHa KOPOTKOCTPOKOBa. Tak, y
nocmimkeHHi A.T. Elder i3 criiBaBTOpamu y 310poBUX BOO-
JIiBaJIbHUKIB Ha (yTOOJBHOMY CTaliOHi CHoCTepiraiocs
3HauHe ninsuieHHs AT i YCC Bigpa3y micis roja, 3a0u-
TOro iX yyi00J1eHOI0 KOMaHIolo, aie BxXe 3a 20 XB mokas-
HUKM TIOBEPTAJIUCS A0 HOpMaIbHOTO piBH [12]. I1pu xpo-
HIYHOMY XK€ TMCTpeci MoXe BimOyBaTHCS 3pUB alanTallii i
3aIlyCKaTUCS BeCh MATOJOTIYHUI KacKa, 110 MPOsIBISIETh-
Csl TOBrOTpUBaJIUM a0o0 crilikum minBuieHHsM AT (AT).

CTpecopHi
hakTopu
HaBKOMULLIHLOMO
cepepoBuLla

IHouBigyanbHi
0CO6MMBOCTI peakuii
(rHiB, penpecis)

Crpec,
NcUxXoemMoLlinHe
HaBaHTaXXEHHs

[eHeTn4Ha
i KOHCTUTYLIMHA
CXUINbHICTb

Hespoposui
Cnoci6 XUTTa
(KypiHHS1, ankoronsb,
kodpeiH)

lineppeakTuBHICTb

CepLeBO-CyANHHOI
cuctemu

(Taxikapgis, Al

PucyHok 3. Baaemogii iHauBigYyanbHUX i 30BHILLUHIX
¢hakTopiB, siki NOB’s13aHi 3 BNJINBOM MCUXOEMOLIIHOI o
HaBaHTa)XXeHHS1 Ha cepLeBO-CYyANHHY cUCTeMy

3HAYHO MiICUIIIOIOTH IMOBIPHICTh BUHMKHEHHS IiIBU-
meHHs AT Ha (oHi cTpecy AesiKi CymyTHi cTaHu: poOoTa Ha
XOJIOMi, KypiHHS, 3JIOBXKWUBAaHHS aJIKOTOJIEM, TIPUIOM CTH-
MYJTIOIOUMX pedoBUH. B adpoaMepuKaHIIiB TTOPSII 3i CTU-
MYJISILIEIO CUMIIATOAAPEeHAIOBOI CUCTEMU MOXXE BUHUKATU
e i 3aTpuMKa HaTpilo 3 BOAOIO, 1110 ONATKOBO CIIPUSIE
nigsuieHHo AT. Tomy mist Toro, 1mo6 cTpec IMpU3BiB 10
BUHUKHEHHS CTiliKoro migBuineHHs AT, HeoOXimHO, 1100
noenHanucsl (haKTOpu HaBKOJIMIITHBOTO CepeoBUINA, iH-
IMBioyadbHi OCOOJMBOCTI JTIOAWHU (peaxilis Yy BUIJISIL
neripecii abo THiBY), 0COOJIMBOCTI CeplieBO-CYIUMHHOI CUC-
TeMu (B 0Ci0 ITOXMJIOrO BiKY, i3 IIyKPOBUM HiaOETOM MOXKE
OyTH 3MiHEHOIO PeaKTUBHICTb CyANH) i JIIOAMHA MaJia TeHe-
TUYHY CXWIbHICTB (puc. 3) [54].

AQHi AOCAIAXEHDb
LOAO iCHYBCOHHS 3B’913KY Mi)K CTPeCcom
i POPMYBAHHAM APTEPIAABHOI riNepTeH3ii

[nest mpo Te, 1o eceHuianbHa Al Moxe OyTH BUKIM-
KaHa CTPecoOM i, BiIMOBIAHO, HAJIEXUTb OO ICHUXOCOMa-
TUYHUX 3axBoproBaHb, HamexuTbh Geisbock [20], xoua
e padile pociiicbkuit yueHuii [.D. JIaHT BUKJIaB CBOIO
Teopito HelporeHHoi Al i mpomeMOHCTpyBaB BUITAIKU
rocTporo i XpoHiyHoro migsuieHHss AT y OnokagHOMy
Jleninrpani. Y 1993 poui B nocnimxenni K.A. Matthews i3
criBaBTOpamMu OyJI0 MOKa3aHO, IO MiIBUIIEHA PEaKTUB-
HIiCTb OpraHi3My y BilIIOBiIb Ha MEHTAJIbHUI CTPEC-TECT
ACOIIIIOETHCS 3 BUSIBJIEHHSIM OibIll BUcokoro AT depes 6,5
POKY SIK Y IOPOCJINX, TaK iy miteit [42]. Y nmonanpiroMy e
KiJTbKa OOCTIIKEeHb IIATBEPAWIN 3B’SI30K MiX peakili€io
CepLEeBO-CYJIMHHOI CUCTeMU Ha Pi3Hi ((pizuuHi HaBaHTa-
KEHHSI, MEHTAJIbHUI CTPEC-TeCT, pOOOUMIi CTPEC) CTPECOBi
MoApa3HUKY i miaBuieHHsIM AT y 40JIOBiKiB cepeTHbOTO
BiKy [14] Ta 0cib pi3HOTO BiKy, cTaTi 00 COlliaJIbHO-€KOHO-
MiuHOrO ctartycy [9], po3BUTKOM rinepTpodii JiBOTO HLTy-
Houka B aiteit (8—10 pokiB) i mimmitkiB (15—17 pokis) [4],
BUHUKHeHHSIM Al y yosoBikiB uepe3 10 pokiB [10] i yepes
20 pokiB — y TpaliBHUKIB KOMIaHii, 1110 KOHTpOJIoBaIa
noBiTpssHuit Tpadik [44]. Cepen 6inbiie Hix 1000 yuacHuU-
KiB IIOTJIAHICHKOTO JAOCTIIKEHHS, IKUM TTPOBOMIIN TICU-
XOJIOTiYHe TecTyBaHHS, yepe3 12 pokiB AT OyB BUILIUM MPU
IMOYATKOBIl TimeppeakTUBHOCTI [8§].

3 PO3BUTKOM TaK 3BaHOI MEIUIIMHU KaTacTpod i Tese-
MEIMLIMHU 3’SIBUJIACSI MOXJIMBICTD BUBYATU IIPSIMY [ilO
BaXXJIMBOTO (110 3arpOXKYE XUTTIO) CTPECOPHOTO (hakTopa
Ha peakilito opranismy. Tak, G. Parati i3 crniBaBTOpamu
MPOIEMOHCTPYBAIU TIPSIMUIA eheKT CTpecy Ha piBeHb ce-
penHbono6oBoro AT (36ibieHHs Ha 20 % CUCTOIYHOTO
AT (CAT), Ha 46 % — niactoniunoro AT (JJAT)) i HCC
(36inpmenHs Ha 79 %) min yac 3emutetpycy B Itaii [46], 1m0
1€ pa3 MiATBEpAUIIO iICHYBaHHS Kap/AioBacKyJISIPHOI BifIO-
Bimi (CTUMYJISILII i ceplis i cynrH) Ha IPUPOTHUI CTPECOp-
HUI onpa3HuK, 1o omnocepeakoByeTbess CHC. W. Gerin
i3 criBaBTOpaMu OMyOJIiKyBaIu JaHi 11010 BIUIMBY iHILIOIO
ctpecopa (ataka y Helo-Mopky 11 Bepechst 2001 poky) Ha
CTYMiHb i TpUBaIiCTh MiaBuiLeHHs AT y nioaeit 3 BimoMum
nmiarHo3oM Al a0o B THX, Y SIKMX 1LIe#i JiarHO3 MiIo3pIoBaB-
cd [21]. Lle criocTepeskeHHS BKIIIOYAJIO AaHi THUX TTalli€HTIB,
sIKi Ha MOMEHT TePOPUCTUYHOI aTaku OyJIM ydacHUKaMU
NMOCTIIKEHHS 3 TeJieMoHiTopuHry AT i BUSHAYeHHS Mpu-
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XWIBHOCTI 10 JIiIKyBaHHSI, 110 MPOBOJAMJIOCS B YOTUPBHOX
mrarax CIIA (Hslo-Mopk i BammHITOH — 6GIM3BKO 10
micug roaiit, Yukaro i Miccicini — Ha Bimmai). BusiBuio-
csl, 110 TIPOTSITOM HAaCTyIHHUX ABOX MicsiiB AT OyB 3Ha4HO
BUILMM 32 piBeHb 10 Mofiil 11 BepecHs, i e MiaABUILCHHS
He OyJIO TOB’sI3aHe i3 CE30HHUMM KOJIMBAaHHSIMU (Y XOJI0.I-
Huii ce30H AT, Ik TpaBUJIO, MiABUIIYETHCS ). 3HAYHO OiJTb-
UM BusiBUIOCs minBuieHHs: AT y MemikaHiiB BamHr-
ToHa (8,67 MM pT.CcT.) TopiBHsiHO 3 Hpto-MopkoM (1,58 Mm
pr.ct.). e nochimkenns W. Gerin i3 criiBaBTOpaMu Majio
MEeBHI HEeMOMIKM B M3aliHi: BKJIIOYAJIO OOMEXEHE YMCIIO
YUYaCHHUKIB i OYJIO pETPOCIIEKTUBHUM i KOPOTKOCTPOKOBHM.
AJle BaXKJIMBO, 1110 pe3yJIbTaTU IiATPUMAaIM TiloTe3y Ipo
MOXJIMBICTb cTilikoro miguiieHHst AT micis aii xXutresa-
rpoO3JIMBOro cTpecopHoro dakropa. IIporte gaHi momiGHUX
IOCTiIXEeHb He TO3BOJISIM TOBOPUTH MO Te: 1) SIKUM Mae
OyTH (3a CUJI010, TIPUPOJIOI0) TIOAPA3HUK, 11100 3HAYHO Ta
HagoBro miaBuiuacs AT, 2) sIKi MexaHi3MU BKIIOYAIOThCS
IUIS1 TOTO, 11100 TiaTpuMyBaTy Bucokuit AT npotsrom Tpu-
BaJIOTO Yacy, TOOTO HaBiTh TO/i, KOJU CTPECOPHUI (haKTOp
yXe He JIi€.

Oco0JIMBO BaXXJIMBUM ISl JIIOACHKOTO CYCITLJIbCTBA €
BU3HAUEHHSI POJIi TaK 3BaHOIO IICHUXOJIOTIYHOIO CTpEcCY,
mo, 3a Lovallo and Gerin, BUBHaYa€ThCs SIK «IOMisI, sIKa
3MiHIOE TOME0CTa3 OpraHi3mMy yepe3 BiTuyTTs 3arpo3u, He
Oepyuu [0 yBaru MOTeHLIiHY ¢Gizndnay mKomy» [32]. TobTo
116 TAKUI CTpeC, 10 MPSMO HE 3arPOXKYE JKUTTIO JTIOAVMHM.
IcHyroTh TpM piBHI BiAMOBIiAi HA CTpec 3ajexKHO Bim peak-
TUBHOCTI CEpLIeBO-CYAMHHOI CHUCTEMM: 1) KOTHITMBHO-
eMOLIiiHUI piBeHb (0epyTh y4yacThb KOPTHUKAIbHI U JIiM-
OIYHi CTPYKTYypH, IO 3HAXOMSTHCS Hal TillOTAIaMyCOM),
SIKU € BiANMOBiTaJbHUM 3a iHAMBiAYyadbHi MCUXOJOTiIUHI
BiIMIHHOCTI KOTHITMBHO-E€MOLifHOI BimmoBimi; 2) aBTO-
HOMHO-CHJIOKPUHHMI piBeHb (OEpyTh yuacTh aHATOMIiuHi
CTPYKTYpHU, JIOKAJIi30BaHi B TimoTajamyci i cToBOypi M03-
Ky), KM criojlydae iHgopmalito, OTpuMaHy 3 BepxHiX
LIEHTPIiB, 3 EHAOKPUHHUMU OpraHaM| i1 aBBTOHOMHOIO CUC-
Temo10; 3) mepudepuIHUil piBeHb, IO BiANOBiZa€ 3a iH-
NUBiyaIbHY peaKTUBHICTh niepudepii (Harpukiam, CTpyK-
TYypHi 3MiHM B apTepisx MOXYTh 3MiHIOBAaTU BiAIIOBiIb Ha
iHdopwmariito, 1o Hagxoauts i3 LIHC).

3HauHa KiIbKiCTh €KCIEPUMEHTAJIbHUX JOCIiIKEeHb
mnoxasaja, 110 JOBrorpusaje miguieHHsI AT Moxe Oyt
BUKJIMKAHE Pi3HUMM CTPECOPHUMM areHTaMu, SIKi Jif0Th
Ha OyIb-sIKMI 3 yKa3aHUX BHUILE PiBHIB. [ABaalsTh poKiB
ToMy Bjorn Folkow, Ga3yrouuch Ha TaHUX €KCIIEPUMEHTIB
i3 TBapuHaMu [18], copMymoBaB CBOIO Teopito popmy-
BaHHs cTiiikoi AI' Ha (hOHi XpOHIYHOro CTpecy, 3TiaTHO 3
SIKOIO TIOBTOPHA CUMITaTUYHA CTUMYJISILLIS, 1110 ITiIABUIILYE
tpan3utopHo AT, YCC i cepueBuit BUKKI, IPU3BOIUTH 10
CTPYKTYpPHOI amanTalii cynuH i cepus. Bunukae cynuaHa
rinepTpoisi, 110, y CBOIO 4epry, MPU3BOAUTH 10 BUHUK-
HEHHs IMCIIPOMNOpLii MiX cTynmeHeMm migBuineHHsS AT i
CWJIOIO CTPECOPHOTO CTUMYITY, 11O BUKJIMKAE I OibIle
CyIMHHE peMOJIeTIOBaHHs (ITOPOYHE KOJI0) i BpELITi-peruT
Bele 0 IiOBUINEHHS CyIMHHOTO OIIOpY i TpaHCdopmalril
TpaH3utopHoro niasuieHHst AT y criiiky Al Oxpim Toro,
Mpo Te, 1110 CTPeC BeAe A0 TinmepTeH3ii, CBimuaTh i iHIIi JaHi:
1) nmpu AI' HasiBHa nocriitHa aktuBauis CHC [13, 71];
2) cynpaOyabbapHi HEMpPOHU ITOBracTOro MO3KY € aKTH-

BoBaHumu nipu AT [11, 17]; 3) 30inbLIyEThCS BUALICHHS
HOpaJipeHaliHy B CUMMATUYHUX HEpBaX TilepTeH3UBHUX
nauieHTi [25, 59, 68]. IIpore GiIbLIICTh €KCIIEPTIB I10-
TO/KYIOTBCS 3 IyMKOIO, 1110 HEMA€ MEePeKOHIUBUX NTaHUX,
IO caMe eMOIIIiHMIA cTpec, a He CTaHU, IOB’sI3aHi 3 HUM
(TIOpyILIeHHS CHY, 3JI0BXKMBaHHS aJIKOTOJIEM i CIJLTIO, epe-
imaHHS), IPU3BOOUTD 0 CTiliKoro migBuieHHs AT. Oxpe-
Mi KJTIiHiYHi, eniAeMioIoTiuHi i JJabopaTopHi TOCTiIKEHHS
MMPOJAEMOHCTPYBAIM 3HAYEHHSI MICUXOJOTIYHUX (DaKTOPiB i
MOBEIiHKM JIIOIMHU B TaTOreHes3i. Ajie 10oci He BUAIEHO
TaK 3BaHOI TUIIOBOI ITOBEIiHKU TiMePTeH3MBHOIO Ialli€HTa.
Sx mpaBwito, moau 3 AI' cyOHOpMaIbHO CIIPUITMAIOTh IT0-
3WTUBHI i HEeraTUBHI Noipa3HuKHM [22, 52], 0c00IMBO KON
BUBUCHHS peaKllii JIIoeil MPOBOAUTHCS KOPOTKOCTPOKOBO.
Tomy BaxXJIMBO MPOBOAUTHU TOMIOHI JOCTIIKEHHST ITPOTSI-
TrOM JOBrOTPUBAJIOrO Iepiody. ¥ LIbOMY IUIaHi LiIKaBUMU €
nmaHi crmoctepeskeHHs M. Timio 3i ciBaBTOpaMu, y IKOMY
OyJI0 MOKa3aHo, 1O B CIYXHUIb 3aKPUTOTO MOHACTHUPSI
B Umbria He BinOyBanocs niasuineHHst AT i3 BikoM [67].
Takox BaxJIMBUMM € JaHi MOMYJSILIHOTO TOCTIIXKEHHS,
B SIKOMY ITOKa3aHo miapuieHHs AT y qioneii Bigpasy micis
Mirpartii [57].

Ha xanp, i Teopist B. Folkow, i naHi BKa3zaHUX BUILIE 10-
CIIiIKEeHb IIOMO POJii cTpecy B mimBuieHi AT 3amummim
nesiki muTaHHs 6e3 Biamosini. Hampuknan, yoMy B oqHUX
JIIOJIe TICUXOJIOTIUHIN cTpec MPU3BOAUTH 10 BUHUKHEHHS
TAaKOro MOPOYHOTO KoJa, a B iHmmMx — Hi? Yu Bci noau,
y sIKuX BUHUKJA Al, XapaKTepu3yloThCsl MOPYLIEHHSIM aB-
TOHOMHUX i TYMOpaJIbHUX MEXaHi3MiB, ITOB’SI3aHUX 3 pe-
ryJsiiiero podoTu KapaioBackyasipHoi cucteMu? Yu y Beix
Jrofeit ocimabieHHsI KOPTUKAIBHOI i JiMOIYHOI eMOIiiHOL
BiZIMTOBIiZli HEOAMIHHO MPU3BOAUTH 10 HEHAJIEKHOI BifIO-
Bimi CHC? Yu icHyIOTh $SIKiCh T€HETMYHi IeTepMiHaHTU
(opmyBaHHs Takoro MopoyHoro kosia? Yu icHye MOXKIM-
BICTb MPOCIiAKYBAaTH MPOTiMEePTEeH3MBHI MeXaHi3MU 4epe3
BUBUCHHS IIepeaadi iMITyJIbCy Bill OMHOTO TpaHCMiTepa I0
IHIIOTO Ha PiBHi TOJOBHOTO MO3KY, BKJIIOYAIOUU CUCTEMU
BUPOOJIEHHSI CEPOTOHIHY, alleTUIXOJiHY, OMiOiAHI MeXa-
Hi3Mu abo cyocraniio P[5, 6, 43, 69]? Yu B ycix marieH-
TiB 3 Al 1110 BUHUKIIA Ha POHI cTpecy, TAKOXK 3MiHIOEThCS
(YHKIIiS iHIIMX OpraHiB, SKi 0epyTh y9acTb y perymsamii AT
(HanpuKJIan, HUPKU), Tak, SIK 11e BiJIOYBAETHCSI Y CITIOHTaH-
HO TiMepTeH3UBHUX LIYpiB, SIKUX YAaCTO BUKOPUCTOBYIOTh
K MoJaeb eceHianbHol Al' [58]? SIkiio kaTexojaMmiHam
(HopaapeHaliHy, agpeHalliHy) BiIBOAUTHCS OCHOBHA POJIb
y maroreHesi migBuineHHs AT mpu crtpeci (ix Ha3MBaOTb
TOPMOHAMU CTPECY), TO YOMY B JIFOJIEH i3 TTAaHIYHUMU PO3-
JagamMu (KJacuuyHa MOIEIb XPOHIYHOTO CTPeCy), He3BaXKa-
I0UM Ha TiABUILEHUI piBeHb HOpaJpEeHAIiHy B CUMIIaTHY-
HUX HepBax, He POPMYETHCS MOCTiHO minBuieHuit AT?

BinmoBimi Ha 1i 3amUTaHHS TUCKYTYIOTHCS 3 TIEBHOIO
MEePIOANYHICTIO MPOTATOM 0araTbOX POKiB. AJie OHO-
3HAYHUX TBEPIKeHb HeMa€e. OTHUM 3 MOXJTUBUX IMOSICHEHb
1ILOTO MOXe OyTH BUCOKUIA PiBeHb CKJIAIHOCTI MeXaHi3MiB
¢dopmyBanHsg Al i MmeromosoriuHi pooaemu. Tak, yacto
Jly>Ke CKJIQJHO BiIPi3HUTH €MOLLi0 BiJ MPOCTO peakllii, He-
MOXJIMBO BUSIBUTU HaCJIiIyBaHH: iH(popMallii Ta ii mepeaa-
Yy B HEPBOBIIl CUCTeMi, CKJIAIHO TepeadadynuT B3aEMOIII0
MiXX T€éHETMYHOIO CKJIaJIOBOIO i HAaBKOJIMILIHIM CEpeJOBU-
meM. OKpiM TOro, ocTaHHIMM pOKaMu Majo yBaru Mpu-
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Nisiocs iHTerpailii mcMxocoMaTUyHUX i (iziosoriyHux
MiIXOMIiB, 11O JOITOMOTIJIO O BiIIIOBICTH Ha YaCTUHY IIOCTaB-
JIEHUX 3alUTaHb, a 3aMiCThb TOTO BUBYAIMCS MOJIEKYJISIPHIi
¥ KJTITUHHI MeXaHi3MH1, 110 He BUPAKAIOTh EMOLIIlA.

Jlo MeTomoJIOriYHUX MPOOJEM BiTHOCSTH TPYIHOILI,
MOB’s13aHi 3 KiIbKiCHMM BU3HAYEHHSIM JIii CTpecy Ha ceplie-
BO-CYIMHHY cucTeMy. Tak, y 1abopaTOpHHUX YMOBax 4acTo
3aCTOCOBYIOTh MOAPA3HUKMU, SIKi, 32 BU3HAYEHHSIM JOCTilI-
HUKIiB, MOXYThb 3yCTpidaTHCS B MOBCSAKICHHII MisUTbHO-
cri moauHu [38]. Sk mpaBuiIo, 1e TeCT 3 i30METPUIHUM
HaBaHTaXeHHSIM (30 % Bim MakCHMaIbHOTO) TPOTSITOM
90 c, xoyI0nOBUIi TECT (3aHYPEHHSI PYKM Y KpMXKaHY BOIY
Ha 60 c), MEHTaIbHUIT apUOMETUYHUI TeCT (BUKOHAHHS
pi3HUX apudMETUYHUX (YUCIOBUX) 3a7a4 32 OOMEXEeHUit
yac), A3epKajibHe MaTIOBaHHS (MaJIIOBaHHSI TeOMETPUYHUX
¢iryp TaK, SIK BOHU BiZOMBAIOTHCS B A3epKalli), KOJIbOPO-
BUIi TecT Stroop (3a J0MOMOTrot0 KOMIT FOTePHOI IporpaMu
JIIONMHI TIPOIOHYIOTh MiniOpaTv BiAMOBIMHUI KOJip IS
00’€eKTa, MPU 1IbOMY CTBOPIOIOTHCS Bi3yasibHi il OCIIMISLLIH -
Hi epenkoan) i Tect i3 my6aiuHuM BUucTyroM. [TigBuieH-
Hs AT peecTpyeThbcs 3a TOMOMOIOIO Pi3HUX CHUCTeM (Ha-
npuxkian, Finapres (Finapres Medical Systems, Arnhem,
Hinepnanau) a6o the Task Force Monitor (CNSystem,
Graz, ABCTpist)), 1110 MalOTh BU3HAYEHY TOUHICTh. YCi BOHU
MpAaLO0Th 3a TPUHIIMIIOM «Bill ynapy 1o ynapy» (beat-by-
beat), € HeiHBa3MBHUMU ¥ MO3BOJIATH OLIHUTH 3MiHM AT
SIK TIiJ1 9ac Tecty, Tak i micist [47]. TTpote npoBeAeHHS LIMX
TECTIB HE 03BOJISIE TOBOPUTHU TIPO BILUIUB CaMe CTPECOPHUX
MOAPA3HUKIB, 3 IKUMU JIIOMHA 3YCTPIUAETHCSI B pEaIbHO-
My >kuTTi. HaBiTh omHa il Ta cama JitonrHa MOXKe BiIoBiga-
TH TiMeppeakKTUBHO HA OJIHI TeCTU 1 TiMOpeakTUBHO — Ha
inui [49, 50]. TexHiuHi 3aco0u, sIKi MPAIIOIOTh 32 MPUHIIU-
TIOM «BiZI yIapy 1o yaapy», MaloTh [IOTaHy BiITBOPIOBaHiCTh
(koedimienT Bapiauii nocsirae 15—33 %) [50]. Okpim ToTO,
CJIiIl BpaXoByBaTH, 110 MOMiOHiI TECTU MPOBOAATHLCS B Jia-
Ooparopii 3a y4acTO CTOPOHHIX JIIOJIEH (MOCIiTHUKIB), 110
caMo Mo coli MOXe BUKJIMKATH 3aHEMOKOEHICTh Malli€eH-
TiB (edheKT «bijoro xanaTa»). ¥ TaKux BUIIaJKaX BUIAETHCS
3HAYHO TMPOCTIllIMM BUBYATH BIUIMB CTPECOPHUX IMOApPA3-
HuKkiB Ha piBeHb AT i YCC y peasbHOMY XUTTi Jtoneil (y
TOMY YHMCJIi Ha po0OOTi) 32 JOTIOMOTOI0 METO/Iy aMOyJ1aTop-
HoOro 1000Boro MoHiTopyBaHHs [35]. CaMe 3a 10ITOMOI0OI0
JTAaHOTO METOY i OyJIO BUALICHO BapiaHTH CTpec-iHAyKOBa-
Hoi AT

BapiaHTu cTpec-iHAYKOBOHOI
APTEPIAAbHOI rinepTeHsii

I1in TepmiHOM «cTpec-iHaykoBaHa Al'» po3ymilOTh To-
cTpe, SIK MpaBUJIO, TPAaH3UTOPHE il JabisibHE MiABUILIECH-
Ha AT mig BIUIMBOM IICMXOCOLiadbHUX (bakTOpiB. BoHa
MOXe BMHUKATHU i B IoAei i3 HopmanbHuUM AT, i B Tux,
xTo cTpaxnae Bim Al Haii6inbin BimoMuMu BapiaHTaMu
Ttakoi A" € AT «binoro xanata» i AI' «<Ha poGOYOMY MicCITi».
VY nmitepaTypi € OibII-MEHII TOCTAaTHSI KiJIbKICTh JaHUX
1110J10 TIPOTHO3Y IMPU LIMX BapiaHTax, ajie mpoodieMa Heo0-
XiTHOCTI Ta 3acoOy JIiKyBaHHS 3aJIMIIAETLCS IIIe Ha eTarli
BUBUCHHSI.

AI' «bimoro xamata» — 1Ie BapiaHT CTpec-iHIyKoBa-
Hoi Al sikuii BUBHA€ETLCS MaiiKe ycima excriepramu [39].
3rinHo 3 BU3HAYEHHSIM, 1110 TTofaHe B peKoMeHaallisix €B-

POIEIChKOro TOBAapUCTBA KapaioJioriB/E€BpoIieiicbkoro
ToBapucTBa rinmeprensii 2013, ue cran, mpu skomy AT min-
BMIIYETHCS B KaOiHeTi Jiikapsi (y TOMY YMCJIi i TpU MOBTOP-
HUX BiIBiIyBaHHSIX) i HOpMaJi3yeTbCs I103a KaOiHETOM.
[lpu amOynaropHOMY MOHITOpYBaHHi a00 IOMAallIHbO-
My caMOMOHiTOpyBaHHi AT MOKa3HMKU B MeXaxX HOPMU.
3rigHo 3 JaHUMU YOTHUPHOX MOIYJISLIAHUX TOCTIIKEeHbD,
3arajibHa TnoiuupeHicte Al «Oisioro xajiara» B cepeaHbO-
My ctaHoBUTh 13 % (miamazon 9—16 %), a cepen XBOpUX
Ha AT, sKi B3sJI1 y4acThb y DOCTiIKEHHSIX, — 0JM3bKO 32 %
(miamazon 25—46 %) [15]. ®akropu, MOB’s13aHi 3 MiIBU-
1meHow noiupeHicTio AT «binoro xajnara»: BiK, XiHOYa
cTatTh i cTaTyc HeKypls. [lomMpeHicTh MeHIla y BUITAAKy
ypaXkeHHs OpTaHiB-MillleHell, a00 KoJI1 3Ha4eHHST 0DiCHO-
ro AT 06a3yloTbCsd Ha MOBTOPHUX BUMIipIOBaHHSIX, 00 TIpu
BUMipIOBaHHI MEIMYHOIO CECTPOIO YU iHIIMM MEAUYHUM
MpaliBHUKOM, aje He JikapeMm [7, 64]. [MomupeHicTh Ta-
KOX TOB’s13aHa 3 piBHeM odicHoro AT. Hanpuknan, yac-
ToTa BunaakiB Al' «0ijoro xamata» CTaHOBUTH IIPUOJIN3HO
55 % nipu 1-my cryrieni i e 10 % — npu 3-my cTyne-
Hi migBuineHHs AT [64]. YpaxkeHHs opraHiB-MillIeHei
nipu Al «Gisioro xayiara», sIK IpaBUJIO, HE 3yCTPiYa€eThCs, i
MPOrHO3 nepebiry crpusTausuii [19, 56]. ITutaHHs 11010
TOro, 4u MoxHa ocid 3 Al «Oitoro xajgara» BiZHECTH IO
IPYIH OCi0 3 iCTUHHO HOpMaJIbHUM AT, 3aiuIIaeTbes Bif-
KPUTUM, OCKIJIbKM B JAESIKMX TOCIIIXKEHHSIX OYJ10 BUSIBIIE-
HO, 1110 TOBIrOCTPOKOBU CEPLIEBO-CYIUHHUI PUZMK LILOTO
CTaHy € MPOMIXHUM MiX TaKMMM JJIs1 CTIMKOI rinmepTeH3ii
Ta iCTUHHOI HOpMOTeH3il [36]. ¥ Toil Xe uac, 3a JTaHUMU
MeTaaHaii3iB, Al' «Gisoro xanara» Ta iCTHHHa HOPMOTEH-
3is IpU CTaHIApTHU3allii 32 BiKOM, CTaTTIO Ta iHIIMMM KO-
BapiaHTaMHM iCTOTHO He BiIPi3HSIMCS 3a IpOrHo3oM [15,
19, 56]. IcHye MOXJIMBICTb TOTO, 11O, OCKIIbKM MAaLliEHTH
3 AI' «binoro xajara» HEpiZKO OTPUMYIOTH JIIKyBaHHSI,
3HIDKEHHS KJiHiYHOro AT Bene 0O 3HMXKEHHSI 4acTOTH
cepLeBO-CyIMHHUX nofiit [56]. OkpiM Toro, € m0AaTKOBI
JTaHi, 3HAaYEHHs SIKUX I1le OOTrOBOPIOEThCS. Tak, MOpPiBHSI-
HO 3 0co0aMM 3 iCTUHHOIO HOPMOTEH3i€l0, piBeHb I103a-
odicHoro AT, ax mpaBuiio, BuIuii [ 15, 36], 6e3cuMnTOMHE
YpaXXeHHsI OpraHiB, Take sIK rinepTpodis JiBoro mIyHou-
Ka, 3yCTpivuaeThcs yacTilie [62], 4acTo BUSBISIIOTHCS iHIII
MeTaboJIiuHi (haKTOpU PU3UKY Ta iCHYE MiIBUIIEHUI TOB-
TOCTPOKOBUM PU3MK BUHUKHEHHS IIYKPOBOIO niabery it
critikoi Al [33, 34]. ¥ 3B’513Ky 3 IMM PEKOMEHYETHCS TTi/T-
TBepIKeHHs miarHo3y Al «Gijioro xajgata» mpoTsaroM 3—6
MiCSI1IiB 3 TIONAJIBIINM PETEIbHUM HarjsiaoM. fKiio mia-
rHo3 Al «6istoro xanaTta» MiATBEpAXEHO, TO HEMAE MOTpe-
0u B IIpM3HAYEHHI MEANKAMEHTO3HOI aHTUTIIePTEH3UBHOI
Tepariii, ajie MOXXHa PEKOMEHIyBaTHM HeMeIMKaMEHTO3Hi
METOIU JIiKyBaHHSI.

[lin TepmiHOM <«apTepiasibHa TirepTeH3is Ha pobOYO-
MY MicCIli» po3yMitoTh MigBUIIeHHSI AT MpoTsromMm podouyux
yaciB nopiBHAHO 3 piBHeM AT y mepioan BiIIMOYMHKY i Y
BuxinHi nHi. Ha puc. 4 HaBeneHi naHi 1060BOT0 MOHITO-
pyBaHHs AT, 1110 IPOBOAWIOCS OAHUM i3 IIPOBIIHUX €KC-
neptiB bpuraHchbKoro ToBapucTBa TirepTeHsii. K BUIHO
3 puc. 4, mig yac pobOTH (3acimaHHS HAYKOBOTO KOMITETY,
YUTAHHS JIEKIIii) CITOCTepiraaocs CyTTeBe miaBuimeHHs AT
3 HACTYITHUM HOro 3HMXXEHHSIM Y BedipHi yacu. Lle Tumo-
Buii npukiaa Al «<Ha poGodyomy MicIli».
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IcHye ynMaino gocmimkeHb, y SIKMX BUSIBJICHO 3B’SI30K
MiX IHTEHCHBHICTIO TICUXiYHOTO HaMpy>XeHHsI Ha POOOTi i
AT (tabm. 1).

Tak, y npaliBHUKIB i3 ICUXOCOMAaTUYHUM CTPECOM Ha
po6oTi A" peecTpyeTbes B 3 pa3u yactinie [53—55]. 3a ma-
numu T.G. Pickering i3 criBaBTOpamMu, HasIBHICTh IICUXO-
€MOILIiITHOTO HaTpyXeHHSI Ha POOOTi TICHO KOPEJIIOE 3 T10-
SIBOIO YpaxkeHHsI opraHiB-MillleHel (rinepTpodiero JiBoro
IITYHOYKA) i BUHMKHEHHSIM IIIeMiYHOI XBOpOOM ceplis.
P. Schnall 3i ciiBaBTopamu i K. Steenland 3i criiBaBTOpamu
Yy CBOiX poOoTax 3BepHYJIM yBary Ha Te, 1[0 Hamlpy>KeHHs
min yac po6otu (job strain), sike BUSHavasiocs SIK CIIiBBi/I-
HOILIEHHSI «CTYIIiHb HEOOXiIHOCTI BHMKOHaHHS pobOoTH/
CTYIiHb MOXJIMBOCTEH i Oa’kaHHSI BUKOHATHU II0 pOOOTY»
(pobouMit KOHTPOJIb), TAaKOX CIpUSIE MinBUIICHHIO AT
[61, 65]. ¥V mocnimxenHi Steptoe i Willemsen minTBepaus-
csl uiie 3B’5130K Mixk piBHeM AT i cTyneHeM MOKJIMBOCTI
BUKOHAHHS pOoOOTH (POOOUMM KOHTPOJIEM), a HE CTYTIEHEM
HeoOXimHOoCTi ii 3poouTn [66]. OKpiMm TOTO, OYII0 BUSIBIEHO,
1110 Bi4yTTSI XPOHIYHOIO CTpecy Ha poOOTi TAKOX CIIPUSIE
icHyBaHHIO mimBuimeHoro AT K y pobodi roguHu, Tak i
BBeuepi. Bucokuii coliaibHO-€eKOHOMIYHUIA CTAaTyC MOPiB-
HSTHO 3 HU3bKYM B YUaCHUKIB TOCIIIKEHHS acOIliloBaBCs 3
OLTBIIIMM BIJIMBOM CTpecy. ABTOPHY TIOSICHIOBAIU 11€ OiJTb-
IIMM CTYII€HEM BilMOBiAaJIbHOCTI 32 BUKOHAHHS pOoOOTH i
HU3BKUM — Y 3B’SI3KY 3 IUM POOOYMM KOHTPOJIEM.

BuBueHHs1 crieuMiuHuX matodizioJorivyHuX Mexa-
Hi3MmiB Al «Ha poGouomy Miclii» mokasayo, IO IIpU aK-
TUBHOMY CTEPEOTUITHOMY HaBaHTaXXeHHi BinOyBa€eThCs
aKTUBallisg 0eTa-aApeHOPEeLeNTOPIiB, 110 CYIPOBOIXKYETh-
cs1 30impImeHHaM cepueBoro Bukumy, YCC, mopylueHHIM
dyHK1iT po3ciabiaeHHs ceplisl, IUaaTallielo CyauH cKeeT-
HUX M’13iB. 3a3BMYaii, SIK yKa3yBajocsl BUIlle, TAaKUl CTaH
BUHUMKAE Y TBapWH, KOJM BOHM MAalOTh BUPIlIyBaTH, YU
0OpoTHUCS, UM BTiKaTH, TOOTO 1ie 3aXMCHa peakiiis. AKIo
MoJiOHa CTUMYJISILISI TTOBTOPIOEThCSI, TO Y TBapWH BOHA
MOKe TIPU3BECTHU A0 TilepakKTUBHOCTI rinmoTajaMo-Tinodi-
3apHO-aApeHaToBO1 cucTeMu. Taka peakllisi Ha3UBAEThCS
peaxili€ro mopas3ku. Y Jtofeil ke BUHUKAE BiTIyTTsI po3ya-

CAT TonoByBaHHst Texuis 2
200 A
Nexuis 1 .
\ Jekuis 3
150 A
100 A
3acigaHHs 3 nekuii OdpininHa
KOMITETY 3ycTpiy
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrroroi
06:38 07:31 08:30 09:30 10:30 11:30 12:30 13:30 14:30 15:30 16:30 17:30 18:30 19:30 20:30 21:30 22:30 00:00 02:00 04:00 06:00
P. Rothwell’s lecture, BSH, September, 2011

PucyHok 4. [aHi ,o60BOro MoHitopyBaHHSsI
aprepianbHOro TUCKy B IOANHU 3 apTepiasibHOO
rinepreH3ieto «Ha po6o4omy micyi»

pYBaHHSI, HEBMEBHEHOCTI, c1adbKocTi. [1pu ibomy rmoynHae
BXe MepeBakaTu ajibda-aapeHepriyHa CTUMYJISLIS, 1110 1
Belle 10 Ba30KOHCTPUKIIil, MiABUIIEHHS IeprdepunIHOro
oropy it BuHUKHeHHs Al [31].

3a manumu R.A. Karasek, HailOibIIOMy PU3UKY BU-
HUKHEHHSI CTpecy Ha poOOTi MiUISraloTh JIIOAU, 10 SIKUX
BUCTaBJISIIOTHCSI BUCOKI BUMOTU 0€3 mpaBa MpuUiiMaTul pi-
mweHHs [30]. e poGiTHMKM Ha KOHBeepax, odilliaHTu, Me-
IIUYHI cecTpu, CIy>KOOBIIi cepeaHbOl JaHKKU (BOHU Biguy-
BalOTh TUCK $IK i3 00Ky HauaJIbCTBa, TaK i 3 OOKY ITiIIETIINX)
tomro. 3a manumu S.B. Manuck, HagMmipHe MigBUILIEHHS
AT y BiIMoBigb Ha cTpec criocTepiraetbes y 25 % moaeit
[40]. HaituacTiiiie BOHO 3ycTpiya€eThcsl B 4OJIOBiKiB. Benu-
yyHa nigBuieHHs AT i TpuBalicTb oro icHyBaHHs (Bif-
HOBJICHHSI) TAKOX € OLIBIIIOI0 B YOIOBIKiB. LIs craTreBa pi3-
HULS 3HAYHO 30iJIBIIYETHCS, SIKIIO KiHKA 3HAXOAUTHCS B
nepioni 30epexkeHOro MeHCTPYaJbHOIO LIMKILY, 10 XapaK-
TEPU3YETHCS 30UIBILIEHNM piBHEM eCTpOoreHiB. MoXIMBO,
1110 CaM€ €CTPOIreHM BilirpaloTh CTPECC-MPOTEKTUBHY POJIb
Y XKiHOK.

Ta6bnuysi 1. OcHOBHI gocnigxeHHs1 3 npo6nemn Al «<Ha pob6o4oMy Micui» Ta ix pe3ynbTatu

Mpo6nema/rpyna cnoctepexxeHHs

OCHOBHI pe3ynbTaTi

ABTOpU

MopiBHAHHA noLumpeHocTi Al npu
odhicHomy BuMiptoBaHHi Ta AMAT
Y KONEeKTUBI komnaHii «donbkesareH»

Y 19 % oci6 3 HopmanbHUM OICHUM
AT BusineHo Al' npu AMAT

Stork J., Schrader J., Labrot B. et al.,
1992

Jliogam 3 HopMansHUM odpicHum AT
nposoannu AMAT

Y 20 % 4onogikie BusisneHa Al

Nuring R., Stork J., Schrader J., 1992

MopiBHsAHHSA (N = 264) piBHA AT y nto-
nen 3i 3BM4anHNUM i BUCOKUM MCUXO-
€MOLHUM HaBaHTaXXeHHAM

BinbL BUCOKMI piBeHb AT npw BUco-
KOMY HaBaHTaXXEHHI

Schnall P.L., Schwartz J.E.,
Landsbergis P.A. et al., 1992

AHKeTyBaHHA Ta BuMiptoBaHHs CAT
3aeXHo Bif MCMXOEeMOLLINHOTO Ha-
BaHTaXeHHs (n = 292)

Y rpyni 3 BUCOKUM HaBaHTaXXEHHAM
i HopmanbHuM noyatkosumM CAT ye-
pes 3 i 6 pokiB crnocTepiranock Noro
niaBULLEHHNA Ha 6,2 1 7,2 MM PT.CT.

Pickering T.G., 1995

MpocneKTMBHE KOropTHE [OCHIOXEH-
HS 3 OLiHKM pu3nKy IXC 3anexHo
Bifl MCUXOEMOL|IMHOrO HaBaHTaXKEHHS
Whitehall Il

IcHye 3anexHicTb pu3unky IXC Big
NMCUXOMEHTaNIbHOrO HaBaHTaXEHHS

Bosma H., Marmot M.G.,
Hemingway H. et al., 1997

TMpumitkn: AMAT — am6ynatopHe MOHITOpYyBaHHS apTepianbHoro Tucky; IXC — ilwemiyHa xBopoba cepusi.

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

Tom 18, N2 5, 2022



[ &)

OpuriHaAbHI AoocAiaXeHHs / Original Researches

Ax npasuio, BusgButu Al «<Ha poboyoMy Miclii» 10-
CUTH JIETKO: ] 9ac po60o90oTro IH crix BuMipsatu AT 3Bu-
YaliHUM cO0Cco0OM, 1110 poOJISITh ayxXe pinko. [1pu mbomy
yacTo migBumeHnii AT Ha poOoTi cripuiIMa€EThCS IK HOp-
Ma. SKILo Le NiABUIIEHHS 3YCTPiYaeThes OyXKe PiaKo, TO
TaKy peaxiliro IiiCHO MOXHa BBaXkKaTU HOPMaJIbHOIO. AJie
B JIIOJIEH, SIKi MepeOyBaloTh i BIJIMBOM XPOHIYHUX ITCU-
XOEMOILIMHMX HaBaHTaxk€Hb, HEOOXiTHO MPOBOAUTU J10-
NMATKOBI TOCTiMKeHHsI — 1000Be MOHiTOpyBaHHS AT i/a60
JIOMAITHE CAMOMOHITOpYBaHHs (3 BUMiploBaHHsSIM AT y
poOoui ronuHU, BiTbHUM Yac, y BUXiaHi). SIk mpaBuio, 3a
HasBHOCTiI Al «Ha poGo4YOMYy MicCIli» BUSIBJISIETHCS ITi/IBU -
mweHuit neHHuii AT (> 135/85 MM pT.CcT.) i HOpMaJbHUI
piBeHb HiuHOTO AT. Cepennbomo0oBuit AT Takoxk MoxKe
OyTu minBuieHuM. [IpoBeaeHHSI MOHITOpPYBaHHS y BU-
XiTHUI OeHb NIeMOHCTpPYE 3HMXKeHHs neHHoro AT. fxino
pizHuLsg Mixx feHHUM AT B poGounii neHs i neHHuM AT y
BUXiTHUIA I€Hb ITEPEBUIIYE 6 MM PT.CT. JUISI CUCTOJIYHOTO
AT i 3 MM pT.CT. 11st miactosiuHoro AT, To 11e MOXe CBin-
YUTU TIpo HagBHicTh Al «Ha pobouomy Mmiciii» [1]. Ilpu
BusBieHHI Al «<Ha po6oyoMy Micli» HEOOXiTHO ITPOBECTU
MOJATKOBI TOCHIIKEHHS, SIK IS TauienTa 3 Al 3riqHo 3
YUHHUMM ITOJIOXKEHHSIMU (B YKpaiHi 1e YHidikoBaHuUit
KJIIHIYHUI TIPOTOKOJI 3 MiarHOCTUKU Ta JikyBaHHS Al) i
MpPOBECTU CTpaTU(diKallilo KapaioBaCKyJIsIPHOTO PU3UKY
[3]. TIpn BUCOKOMY/Iy>Xe BUCOKOMY PU3UKY MpU3HAYA-
€ThCSI MEIMKAMEHTO3HE AHTUTIMEPTECH3UBHE JIiKyBaHHS
3rigHO 3 YMUHHUMU peKOMeHaalissMu. B iHmomy Bumanky
MPOBOIMUTHLCS KOPEKILisl BCiX iHIIMX (DaKTOpiB PU3UKY, i
00O0B’SI3KOBUM € HEMeIMKaMeHTO3He JiKyBaHHS 3 BKJIIO-
YEHHSM TIporpam 11010 MpodiTaKTUKU i 3HATTS CTPeECY,
onTuMi3zallist opranizaitii po6oTu. O60B’sI3KOBUM € TaKOXK
IMOBTOPHE OOCTEXEHHS MallieHTa yepe3 3—6 MicsLiB Tric-
JIsl KOpeklii ¢pakTopiB pU3MKY i HEMEIMKAaMEeHTO3HOI Te-
panii. [1pu 36epexeHHi niasueHoro pisHs AT (ocobmu-
BO KOJIY MiABUIIEHNM € cepeaHbonoboBuii AT i BimcoTok
MiABMIIEHUX MOKA3HUKIB CTaHOBUTH > 25—30 %) Bupi-
LIYETHCS TIMTAHHS TIPO MPU3HAYEHHS MEINKaMEHTO3HOI
Teparii [72—91].

OTxe, XpOHIYHMI CTpec Ha poO0YOMY MiCIli MOXe aco-
mitoBatucs 3 migsuineHHIM AT. [1pore naHi Bule3raganmux
JIOCHiIKeHb He Aajy BiAMNOBiIb Ha 3alMTaHHS, YU caMe
poboye HampyKeHHs (a00 HU3bKUI poOOYMii KOHTPOJIb),
a He iHII (akTopH, B MOJANBIIOMY MPU3BOIATH 10 (Dop-
MYBaHHSI CTiliKoi eceHIliaabHO1 Al U Moxe HampyKeHHs
Ha po0OOTi He3aJlexkHO Bij iHIIMX (haKTOPiB 301IbIIYBATH
KapJioBacKy/ISIpHUM pU3MK (TOOTO HajeXXaTH M0 Kiacuy-
HUX (dakTopiB pu3uKy)? TuM Oinblie IO B HEAABHHOMY
CMOCTEPEXEHHI POCIMChKUX YyYEHMX, y SIKOMY IOpPiBHIO-
Bau nommmpeHHs Al cepen moneit pisHux mpodeciii, He
OyJ10 BiAMiUeHO Pi3HUIL 3aJIeXKHO Bijl XapakTepy TPyd0BOI
nisuibHOCTI [2]. Ay dpaHiy3sKomy nociaimkeHHi J.P. Fauvel
i3 cIiBaBTOpaMM Ha BiIMiHy iHIIMX MPUBEIECHUX BUIIE
CIrocTepeXkeHb He 3HaiIeHO SIKOTOCh 3B’13KY MiX iHTEH-
CHUBHICTIO TPYAOBOI HisSUIbHOCTI Ta 5-piyHOI0 MMOBipHICTIO
BuHUKHeHHST Al a60 x migBuieHHsM AT [16]. Y ®pemin-
TEMCbKOMY JOCHIIKEHHI €IMHUM IICUXOT€HHUM (baKTO-
poM, SIKUT1 30isIbIIIyBaB iMOBIpHiCTh BUHUKHEHHST AT, OyJ1o
BiIYyTTSI TPUBOTH, Ta i TO TiILKM B YOJIOBIKIB (a HE XiHOK)
BiKoM Bin 45 no 49 poxis [41].

[IprunHamu pe3ucteHTHOI AI' MOXYTH OyTH TaKi pU-
YUHU, SIK (DAKTOPU CIOCOOY XUTTS, (110 € OCHOBHUMHU B
niarHocTtulli C-Tumy apTepiajibHOI TinmepTeH3ii), Taki sIK
OXMPiHHS a00 3HauHe 30iIbIIEHHS MacH Tija, HaaAMipHe
CIOXMBAHHS aJKOTOJIIO 1 HATPilO; BXXUBAHHSI Ba30IpPECO-
piB ab0 HaTpili3aTpUMYBaJIbHMX PEYOBMH, IIpelapariB,
MPpU3HAYCHUX JUIS iHIIMX CTaHiB, KpiM Al nesikux 3acobiB
POCIMHHOTO IOXOXKEHHsI (KOKaiH, aHAOOIIuHI CTepoinu
TOIIO0); OOCTPYKTUBHE aIllHOE CHY (SIK MPpaBWIo, MOB’sI3aHe
3 OXXUPIHHSIM); HeBUsIBJIeHI (hopMu BTopuHHOI Al Bupa-
KeHe ypakeHHS opraHiB-MilleHeil, 3ymoBieHe Al 30Kkpe-
Ma XpOHiYHOI0 XBOp0oOo1o HUpoK (XXH), ado miaBUIIEHHS
JKOPCTKOCTi BEJIMKUX apTepid.

PesucrentHa Al moB’s3aHa i3 crapimmM BiKoM (0cCO-
01MBO > 75 pOKiB), YOJIOBIUOIO CTaTTIO, HEIPOIAHOIO pa-
CO10, BUIIIUM TIOYaTKOBUM piBHEM AT Ha yac l1iarHOCTUKUA
AT, 6inbi Bucokumu nudpamu AT, sIKi BUSIBIASIIOTHCS IIPO-
TSTOM XUTTS MalliEHTa, YaCTUMU aMOYyJIaTOPHUMM Bi3uTa-
MM, OXMPIHHSIM, IIYKPOBMM [iaOeTOM, aTepOCKIepOTHUY-
HUM 3aXBOPIOBAaHHSIM Ta YpaxK€HHSIM OpraHiB-MillleHei,
symoBieHumu Al, XXH i piBHeM KOpoHapHOTo pHU3UKY
npotsirom 10 pokiB 3a PdpemiHreMcbKoro mkanoio > 20 %.

Mu poBeu TOCTiIKEHHSI IMAalli€HTIB i3 pe3UCTEeHTHOIO
rinepreHs3iero. Mera: OLiHUTU MeXaHi3MU BILIMBY CTpecy
Ha PO3BUTOK apTepialibHOI TilepTeH3il, TUIIiB apTepiaabHOI
rinepreHsii i pe3uCTEHTHICTb.

MarTtepiaAu Ta meToamn

V nocnimkeHHs Mali€eHTiB Y Biili BTOpUHHUX i Jiere-
HEBHUX TinepTeHsiii 6yno BKIoueHo 1146 mauieHTiB i3 pe-
3ucteHTHoo Al siki mpuitmManu 3 i Gisibliie aHTUTINePTEH-
3UBHUX TipenapaTu i JjikyBanucd B Y «HHIL «InctutyT
KapJioJorii, KJIiHIYHOI Ta pereHepaTUBHOT METUIIMHY iMe-
Hi akagemika M.JI. Ctpaxkecka» HAMH VYkpainu. PiBeHb
odicHoro AT nipu HaaXOMXKEHHI y BiIIJIEHHS PU MPUIAO-
Mi 3 i Gisibllle aHTUTINEPTEH3UBHUX TpeIapaTiB CTAHOBUB:
CAT — 174,60 % 0,64 mm pt.cT., IAT — 100,50 £ 0,38 MM
pr.cT. [laieHTaM MpOBOAMINM HACTYIHi OOCTEXEHHS: BU-
MiproBaHHs odicHoro AT, 1o60Be MOHITOpYBaHHS apTepi-
anpHoro Tucky (JIMAT), exokapaiorpadiuHe qocCimKeH-
HsSI, BUMIpPIOBAaHHSI IUBUAKOCTI IOIIMPEHHS MYJIbCOBOI
XBUJI 1 LIEHTPAJIbHOTO apTepiajibHOTO TUCKY, BUSHAUYEHHSI
HiYHOTO alTHOE CHY, 3araJbHUI aHaJli3 KpOBi, 6ioXiMiYHUMIA
aHaJli3 KpoBi, BU3HAUCHHS PiBHIB TUPEOTPOITHOTO TOPMO-
HY, TPUUOATUPOHiIHY, TUPOKCUHY, PEHiHYy KpPOBi, albl0-
CTEpOHY KPOBi Ta iX CITiBBiIHOIIIEHHSs, BU3BHAYEHHS MeTa-
HedpuHIiB ceui, kopTu3omy. [loyarkoBa xapakTepHcTHUKaA
XBOpUX MojaHa B TabJ1. 2.

JlocmimkeHHsT TOBHICTIO BiIMNOBiZaao cTaHOapTaM,
onucaHuM y [enbciHCBKill nekapaitii rpaB jgoauHu 1975
poky (3 mompaBkamu 2008 poky). YyacHUKU 3alIOBHUIN i1
Mignucaan MUCbMOBY iH(OPMOBaHY 3rofy Tepen 1o0po-
BUJIbHOIO PEECTpaLli€l0 B AOCTIIKEHHI, SIKe CXBAJIEHO KOMi-
TeToM 3 6ioeTrKM (rTpotokon Ne 3 Bim 03.11.2020).

CratucTUYHy OOpOOKY pe3ysibraTiB TpPOBOAWIM Ha
MEePCOHATILHOMY KOMII'IOTePi ITicJIsl CTBOPEHHSI 0a3 JaHUX Y
cuctemax Microsoft Excel. CepenHi nmokasHuku odcrexe-
HUX Nali€HTIB BU3HAYAJIM 3a JOTIOMOTOIO MaKeTa aHaJli3y B
cucteMi Microsoft Excel. Yci iHIIIi cTaTUCTUYHI po3paxyH-
KM TIPOBOAMIIN 3a monoMoroio rporpamu SPSS 21.0. Ho-
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CTOBIPHICTb Pi3HUIII CEpeNHiX MiX rpyrnmaMy BU3Hadaaacs
METOJIOM HEe3aJIeXKHOTO t-TecTy AJisi cepenHix. [TopiBHAHHS
NMHAMIKJ TOKa3HUKIB Ha eTarax JiKyBaHHS POBOAWIIM 3a
JIOTTIOMOTOI0 TTAPHOTO JIBOBMOIPKOBOTO t-TECTY AJIsSI Cepeji-
Hix. KopensuiiiHuii aHaji3 mTpoBOAWIN MiC/Is1 BU3HAYEHHST
XapakTepy po3Ioaiay 3a Spearman.

PesyAbTaTH

Cepen Malli€HTIB i3 Pe3UCTEHTHOIO apTepiabHOIO Ti-
MepTeH3i€lo XKiHOK OyJ10 Oijblle, HiX JoJoBiKiB — 62,7 %
npoty 36,7 % BinnmoBimHO. Y MOCTiIKEHHI MallieHTIB i3 pe-
31UCTeHTHOIO0 Al y SIKMX He OYyJ10 TOCSATHYTO LIJIbOBOTO PiBHSI
CAT, crioctepiraanch 10CTOBipHO BUIlli Moka3HuKu AT rmpu
HAIXOKEHHI B cTallioHap. Y HUX OyB JOCTOBIpHO BUIIWIA
piBeHb KopTu3oay KpoBi (155,0 £ 44,0 ur/n npotu 35,9 =
+ 20,8 ur/m, p = 0,026), BUIIMi iHIEKC Macu MioKapaa Jii-
Boro nutyHouka (147,5 + 3,46 npotu 135,3 = 1,74 r/m?), ua-
critre BigzHavanocs oxkupinns (42,9 % nporu 37,5 %) [94].

[TonepenHi MOCHimXKEHHs ITOKa3adu, IO OXMPiHHS
noB’s3aHe 3 pe3ucteHTHOI0 Al [20]. Kpim Toro, iHImi mo-
CJIIDKEHHS ToKa3aau, 110 IYKPOBUIi /liabeT ToB’si3aHuit
i3 pesucteHTHOIO AT [25, 33, |. JoCaimkeHHSsI MOKa3yloTh,
mo pe3ucteHTHa Al TIOB’s13aHa i3 30UIBIIEHHSIM BIiKY, XKi-
HOYOIO CTaTTIO, HETPOITHOIO PACOIO, HASIBHICTIO IIYKPOBO-
ro niabeTy, OXKMPiHHSI, XpPOHIYHMX 3aXBOPIOBAHb HUPOK i Ti-
neptpodiero JiBoro nuryHouka [17—19, 21, 26, 29]. Panne
BUSIBJIEHHSI pe3ucTeHTHOiI Al, arpecruBHa Tepamnisi MOXYThb
3MEHIIUTU K CEeplEeBO-CyIMHHY 3aXBOPIOBAHICTh, TakK i
cMepTHicTb. [1poTe ToYyHa nolMpeHicTh pe3ucTeHTHOI Al
HEBiIoOMa 4epe3 BiIMIHHOCTI B ii BUBHAUYEHHI I pi3HOMAa-
HITHICTb MiCIIb TIPOBEJCHHS TOCTiIKeHHs [42, 43].

IlinBuienuniit AT € oqHUM 3 HalBaXJIMBIIIUX (DaKTOPiB
PU3UKY PO3BUTKY iHCYNBTY |3, 5, 40], a HEKOHTpOJIbOBaHA
AT 306inbmye neit puzuk [22]. IMomupenicts AT B aziat-
ChKHUX KpaiHaX MaliKe TaKa X, SIK i B OUIBIIOCTI pO3BUHE-
HUX KpaiH, ajie MOpiBHSIHO 3 PO3BUHEHUMU KpaiHaMU Tia-
LIEHTIB, SIKi MalOTh HEKOHTPOJIboBaHy Al, B A3ii Oijbiiie
[48]. Tak, y po3BHMHeHUX KpaiHaX piBeHb KOHTposo AT
CTAHOBUTH 0JIN3BKO 52—60 %, ane, Hanpukian, y Manaiisii
11eif TOKa3HUK CTaHOBUTH 26 % [8, 15, 23, 30, 48]. B Ykpa-
iHi KoHTposb AT y MiCBKiil OISl cTaHOBUTH 14 %, y
cimbChKii monymanii — 8 % [1-3].

Ha cwhoronHi TpuBae Garato IOCHiIKEHb 3 BUBYEHHSI
TeHEeTUYHMX acleKTiB CTpec-iHAYKOBaHOI apTepiaabHOI Ti-
MepTeH3ii, BKIIOYHO 3 MOIEISIMU Ha Muiax [89—91].

O6roBopeHHs

Ha cphoromHi icHye nBa TUIIM apTepiaabHOI TimepTeH3ii:
H-tun, BusHayeHnuit sk Al, acouiifoBaHa 3 MiABUILIEHHSIM
piBHs roMo1ucTeiny, i C-tun AT, mpu IKOMY BUSHAYAEThCS
MiIBUIIEHUI piBEHb KOPTU30JIy KPOBi (HOBUIA TUTI CTPECY),
SIKMIA MoOXe OYyTU BUKJIMKAHUN «HE3J0POBUM CIIOCOOOM
KUTTSI». Takuii BUA rinepTeH3ii HaliuacTillle 3ycTpidaeThbes
B MOJIOJIOMY Billi i1 CIpUsIE PO3BUTKY PaHHIX TOCTPUX iH-
dapkTiB MioKap/a, iHCyJIbTiB, FOCTPOI a00 XpOHIYHOI cep-
LIeBOi HEIOCTAaTHOCTI, PaIITOBOI CepIIEBOi CMEPTi.

OcranHiMu pokamu H-tumn AT cTaB rapsiaoro TeMOO
IocimkeHb y cBiTi. [lomepenHi mociimKeHHs MoKa3alu,
mo Al i rineproMoucTeiHeMisI € ABOMAa HalBaXKJIMBIlIN-
MU (baKTOpaMU PU3UKY iHCYJIBTY i ITOB’sI3aHi 3 PO3BUTKOM

Ta6nunuys 2. KniHiko-gemorpadpidyHa xapaKkTepucTuka
obcTexeHnx nauieHTis (n =1146)

Moka3Huk 3HayeHHs
Yonosiku, n (%) 423 (36,91)
JKiHKK, N (%) 723 (63,09)
3picT, M 1,70 £ 0,01
Maca Tina, kr 87,70 + 0,61
Bik, poku 57,90 = 0,37
IMT, kr/m? 31,00 £ 0,19
OdpicHuii CAT npwn HagXO[XKeHHi, MM pT.cT. | 174,60 + 0,64
OdpicHuii OAT npu HagXomKeHHi, MM pT1.cT. | 100,50 + 0,38
OdpicHuin CAT npw BUNMCLi, MM PT.CT. 131,30 + 0,40
Odpichuii OAT npu BUNUCLi, MM pT.CT. 80,10 + 0,65
IHOekc anHoe-rinonHoe, nogin/rog (n = 75) 18,80 + 2,11
KopiHb aopTtu, c™m 3,40 = 0,05
JliBe nepepncepas, cm 3,90 = 0,06
KCP, cm 3,50 + 0,08
KOP, cm 5,50+0,13
KCO, mn 48,30 + 0,68
KOO, mn 126,30 + 1,17
ToBLUMHA MiDKLLTYHOYKOBOT
nep:iopo,qm, CMy 1,20 0,01
ToBLUMHA 32HbOI CTiHKK, CM 1,10 £ 0,01
DB, % 60,60 + 0,23
IMMJIL, r/m2 138,20 + 1,43
Kanin, mmonbs/n 5,10 + 0,49
Hartpii, mmonb/n 144,00 + 0,30
Binipy6iH, MKMonb/n 14,10 + 0,21
KpeaTuHiH, MKMOnb/n 87,20 + 0,58
LUK®, mn/xs/1,73 m? 82,70 = 0,96
AT, Op/n 47,50 + 3,39
ACT, Og/n 27,10 £ 0,71
[Mioko3a HaTwe, MMosb/n 6,00 + 0,08
CeyoBa kncnota, MMOb/M 336,20 + 3,62
TpuiiogTnpoHiH, MkOL/n 4,60+ 1,16
TupokeuH, MkOL/n 3,20 = 0,67
TupeoTponHun ropMoH, MKOL/n 2,20+ 0,15
MeTaHedpuHn, MKr/24 rog 124,50 + 7,10
PeHiH, Hr/n 155,20 + 79,73
AnbOOCTEPOH, HI/N 29,40 = 2,90
AnbOOCTEPOH-PEHIHOBE CMiBBIOHOLLEHHS,
o, (fn_ POH-p A 3,30 = 0,68
KopTtuzon, Hr/n 108,00 + 30,73
XonecTepuH, MMonb/N 5,50 + 0,04
Tpurniuepnam, MMonb/n 1,60 + 0,04
XC JINBLL, mmonbs/n 1,30 £ 0,02
XC JINHLL, mmonb/n 3,30 = 0,07
XC NNAHLL, mmons/n 0,70 + 0,02
IA, ym.og. 3,30 = 0,07

Mpumitkn: KCP —

KiHYeBO-CUCTOJTIYHUIA  PO3MIp;

KAP — kiHueBo-giacToniyHun po3mip; KCO — KiHYe-
Bo-cuctoniyHui o6’em; KO — KiHueBo-giacToniyHni
06’em; ®B — ppakuis sukugy; IMMJILLI — iHaekc macu
miokappa nisoro wiyHo4dka; LK® — wBuakicts Kiy-
604koBoi ¢hinbTpadii; XC JINBLY — xonectepuH nirno-
nporeigie Bucokoi winbHocTi; XC JINMHLY — xonecrepuH
ninonporeigiB HM3bKoI wWinbHocTi; XC JIMAQHLY — xo-
JsiecTepuH ninonporeigis AyXe HU3bKOI LWiNIbHOCTI.
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MOBTOPHMX ileMiuHux iHCYbTiB. Tak, Graham et al. Bcta-
HOBUWJIM, IO rinepromouucreinemis ta AI' Mmanu cuHep-
TiYHy Ail0 Y BUHUKHEHHiI CEeplLeBO-CYIMHHUX i 1iepedpo-
BaCKYJISIPHUX 3aXBOPIOBaHb, a YaCTOTa CePLIEBO-CyTUHHUX
nomniii y mauieHTiB i3 H-tumom AI Oyia mpu6imsHo y 5
pas3iB Oinbllla, HiX y MAIL€EHTIB i3 BUCOKUM apTepialb-
HUM THCKOM 0€3 MiIBUILEHOro piBHS TOMOLMCTEIHY [92].
E Zhou et al. BusiBunu cuHepriunuii edpext Al i rimepro-
MOIKCTEIHEeMIi IIpX IIOBTOPHOMY iHCYJIETi B 0Ci0 ITOXIOTO
Biky [93]. ¥ oMy nmociiakeHHi O0yJ0 BCTaHOBIEHO, 11O
H-tun AI' 6yB He3anexXHuM (haKTOPOM PU3UKY IJISI pO3-
BUTKY TTOBTOPHUX TOPYILIEHb MO3KOBOTO KPOBOOOITY, 110
OyJI0 MOB’SI3aHO TOJOBHMM YMHOM i3 CYTTEBUM BILUIMBOM
Al Ha BUHUKHEHHS IOBTOPHOTO illIeMiYHOTO MOPYIIEHHS
MO3KOBOT'O KPOBOOOIrYy.

C-tunn AI' € pesynsraroMm 0Oaratbox (HakTopiB, SIKi
MOB’SI3aHi 3 «HE3I0POBUM CIIOCOOOM KUTTSI» i BKITIOYAIOTh
OXXUPiHHS, CUHAPOM 00cTpykTHUBHOTO armHoe cHY (COAC),
HaJIMipHe CIoXuBaHHs cofi, namxiHHs. C-tun Al giarHo-
CTYETBCS 32 aHAMHE30M XWTTS TalliEHTa, HOro crocody
JKUTTS i piBHSI KOPTU30JIYy B KPOBI, CIMHI, cedi, Bomocci. Ak
oopotucsa 3 C-tunom AI'? Lle sk monBiitHUi1 edekT Bak-
LIMHaLii: JiKyBaHHS ¥ 3amo0biraHHs Al. BruuB Ha crocio
SKATTS 111€ 3 AUTSYOTO i MOJIOAOTO BiKY, PO3BUTOK CTpaTeriit
3710POBOr0 XapuyyBaHHs, (Pi3WYHOI KYJIBTYpU BUXOBAHHS,
10 B KiHIIEBOMY TICYMKY TIPUBE/E IO 3MEHILIEHHS PU3H-
KiB CepIIeBO-CYIMHHOI 3aXBOPIOBAHOCTI Ta CMEPTHOCTI.

Hwuzka mocnimkeHb BKa3ylOTb Ha CHMHIPOM OOCTPYK-
TUBHOTO alTHOE CHY SIK Ha BaXJIMBUI (DAKTOP PU3UKY PO3-
BUTKY pe3ucteHTHoi Al' (PAI'), mpuyomy OyJi0 mmoka3aHo
3B’s130K MixX TsoKKicTIo COAC i piBHeM migiiomy AT.

[OJIOBHUMY MATOTeHETUYHUMMU MeXaHi3MaMM, SIKi
noB’s13y10Th PAI' i COAC, BBaxkaroTh TaKi:

— rinepanpaoctepoHisMm: PAIT Bucoko Kopesoe 3
rirnepajbI0CTEPOHI3MOM, SIKUIA CIIpUSIE HAKOTTUYEHHIO pi-
IVHM Ha BHYTPIILIHINA ITOBEPXHi NI i TAKUM YMHOM MOXKeE
noripiryBatu nepedir COAC;

— TMiABUIIEHHS CUMIATUYHOIT aKTUBHOCTI, CIIPUYMHE-
HE eMi30JaMu altHOe CHY, SIKe 30epira€ThCsl HaBiTh YIAEHD i
CYIIpOBOIXKYEThCs MpuckopeHHIM YCC. MoxInuBUM Me-
XaHi3MOM IIbOTO € TIiIBUIIIEHHS XeMOPEIENTOPHOT aKTUB-
HOCTI, HaBiTh ITiJl YaC HOPMOKCIi;

— ixTepMirytoui rimokcii, cmpuumHeHi COAC, ski
CYMPOBOIXKYIOTbCS BUBUIBHEHHSIM €HIOTEJiHY Ta iHIIMX
Ba30aKTMBHUX PEUYOBUH, IO MPU3BOIATH IO Ba30KOH-
CTpUKIIii. BUK/IMKaHI TIMOKCISIMUA LIUKIIIYHI 3MiHU DPiBHSI
eHpoteniny mnporsarom Houi npu COAC mnpu3BOASITH 10
po3ButKky PAT.

PAT y nauienTiB i3 COAC € nepeBaxHO CUCTOJTIYHOIO
i OUIBII BUpaXKEHOIO B HIUHMI 4yac, a MAaLliEHTU 3i 3MEH-
IIeHHsIM HiyHoro 3HUXeHHs1 AT (mo6oBuit mpodiab non-
dipper) vactime maioTh COAC. Ockinbku HiyHuit CAT €
OLTBIIM TIPEIUKTOPOM CEPIIEBO-CYIMHHOT 3aXBOPIOBAHO-
CTi 1 CMepTHOCTI, HiXX AeHHMI, HiuyHi nigBuieHHs CAT
npu COAC MOXYTb TOJTy4aTUCh 10 HECTIPUSITINBUX BILIM-
BiB PAILL

3aiexkHO Bil AOCTiIKEeHOI TMOITyJLil i 3aCTOCOBAaHUX
MEIUYHMX KpUTepiiB mommpeHicth PAIT 3Haxomuthcst B
Mexax Bim 5 mo 30 % Bim 3araqbHOI MOIYJISIIT XBOPUX 3
ATl Tak, y nonyiasiiiitHoMy IOCJIIKEHHI, Y SIKOMY B3sUIA

yuactb nmoHaz 16 000 nopociux y CIIIA, nomupenicts PAT
craHosmia 8,9 % cepen oci6 i3 AI'i 12,8 % cepen ocib, ski
MpUIMalOTh aHTUTINEPTEH3MBHY Teparlilo. Ajle CIIpaBXHS
nomupeHicth PAI' mpakTmyHO HeBimoMa depe3 Te, IO
3HAaYHA YaCTMHA pe3ucTeHTHOCTI A" 10 MeIMKaMeHTO3HO1
Teparii BUHMKAE Yepe3 HeIPUXIIbHICTh a00 HealeKBaTHE
JIIKYBaHHS XBOPUX.

O0MexXeHHs AoCHiKeHHsd. JociimkeHHs OyJlIo OgHO-
LIEHTPOBUM. TaKoX He TIPOBOAMJIOCS TOPIBHSIHHS 3MiH
PiBHSI KOPTM30J1y B AMHAMILli JIKyBaHHSI.

BucHoBKkMU

1. 3 ornsamy Ha BUILEBUKJIaAeHE MOXHA KOHCTaTyBaTH,
o Al € 1arosioriyHUM CTaHOM 3 Pi3HUMU MeXaHi3MaMu
BuHUKHeHHs. [ligBuienHs AT BimOyBaeTbcs 3a y4yacTiO
LIEHTPAJIbHOI 1 TepudepruyHOi HEPBOBOI CUCTEMU Ha Pi3-
HUX PiBHSIX. AKTUBALlisl CUMITaTOAAPEHATIOBO1 CUCTEMM MiJT
BIUIMBOM €MOLIITHOTO CTpeCY MPU3BOAUTH /10 301IbIIEHHS
piBHsT AT.

2. PesynbraTu 6araTboX AOCHIIKEHb IPOTITOM OCTaH-
HiX POKiB I€MOHCTPYIOTbh, 1110, MOXJIUBO, CTYIiHb i TPU-
BAJIICTb caMeé CTPECOpPHOI aKTUBallil 1Ii€l CUCTEMHU, SIKi, Y
CBOIO Uepry, 3ajiexaTh Bil 0araTbox iHImmMX (akTopiB (YMOB
HaBKOJIMIITHBOTO CEPEOBUIIA, TEHETUYHOI i KOHCTUTYIIIH-
HOI CXWJIBHOCTI, iHAUBiIyaJIbHUX OCOOIMBOCTEM IMICUXiYHOT
peaxilii, HasIBHOCTi CYITyTHiX 3aXBOpPIOBaHb 200 MeTaboIiu-
HUX pO3JIafiB), OB s13aHi 3 BAHUKHEHHSIM AT

3. HagBHa gocTaTHS KiJIbKiCTh CBiTUeHb, 11O TICUXOE-
MoOlliliHe HaBaHTaXXeHHsI € MpuunHoI0 Al «bijjoro xaiaTta»
Ta Al «<Ha pobGouoMy MiclIIi».

4. TlaumieHTH 3 PEe3UCTEHTHOIO apTepiajibHOIO Timep-
TeH3i€l0, 110 He MOCSIIIM LiTbOBOrO PiBHS apTepialbHOro
THCKY, MalOTh BUIINI piBeHb KOPTU3OIY i1 iHIEKC MacH Mi-
oKap/ia JJiBOro HUTyHOYKa MOPiBHSHO 3 MalliEHTaMU, Y SIKUX
OyJ10 JOCSTHEHHS LiIJTbOBUX PiBHIB apTepialbHOTO TUCKY.

IlepcnekKTHBH MOAANBIIMX JOCTIIKEHb I10JISIraloTh Yy
IOCTIIKEHHI Ha Pi3HUX KaTeTropisxX MAali€HTiB i3 pe3uc-
TEHTHOIO apTepiajibHOIO TilepTeH3i€l0 i KOMOPOITHOIO
aTOoJIOTIEI0 3 METOIO IOBIOCTPOKOBUX MPOTHO3IB i TpOBe-
NIEHHST TToJAbIINX 0araTOLEHTPOBUX MOCIIIXEeHb i3 Bil-
MOBIIHUM Iu3aiiHOM. HeBimoMuM 3anuinaeTses, 10 SIKOi
KaTeropii cJiiJi BiTHOCUTU Malli€HTIB i3 TaHUMM BapiaHTa-
MU cTpec-iHaykoBaHoi AI' — Hopma a6o narosorist. OKpim
TOrO, ILIiKaBUM € BU3HAYCHHsS POJIi cTpecy B mepebiry Al
i opMyBaHHiI ypakeHHsI OopraHiB-MillleHel, pO3BUTKY il
YCKJIaAHEHbD i TpU3HAYeHHI MEAMKAMEHTO3HOI i HeMearKa-
MeHTO3HoI Teparrtii. Lli muTaHHs He OyIu IIpeaMeTOM JaHO1
CTaTTi i OyIyTh, MOXJIMBO, PO3IISIAATUCS B MaliOyTHHOMY.

Kouduaikr inTepeciB. ABTOpu 3asiBJISIIOTH PO BiJACYT-
HicTh KOHQJIIKTY iHTepeciB i BlacHOI (hiHaHCOBOI 3alliKaB-
JIGHOCTI IIpU ITiATOTOBLIi JAHOI CTATTI.

Indopmaniss mpo BHecok KoxkHOro astopa. Cipen-
ko IO.M. — XoHuemnuiss i Ou3aliH OOCTIIXKEHHS, pe-
naryBaHHs Tekcty; Paduewko [.J]. — 3amydeHHsl Tma-
LIIEHTIB Yy JAOCHIMKEHHS, TOIIYK 1 aHali3 JiTepaTypu;
Pekoseyvp O.JI. — 3aydeHHS MALEHTIB y MOCTIIXKEHHS,
CTBOPEHHSI €JIEKTPOHHOI 0a3u JaHUX Mali€eHTiB, 00poOKa
KJIiHIYHUX JaHMX, aHalli3 OTPUMaHUX JaHUX, HAlMCAaHHS
CTaTTi.
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Stress and hypertension: C and H type of hypertension
and causes of resistance

Abstract. Background. Uncontrolled blood pressure (BP), espe-
cially in the context of stress, is associated with a fourfold increase
in the risk of developing cardiovascular events compared to patients
with hypertension who have reached the target BP level. dim: to
evaluate the mechanisms of the influence of stress on the develop-
ment of hypertension, types of hypertension and resistance. Mate-
rials and methods. The study included 1,146 patients with resistant
hypertension who were taking 3 or more antihypertensive drugs
and were treated at the department of secondary and pulmonary
hypertensions of the State Institution “National Scientific Center
“M.D. Strazhesko Institute of Cardiology” of the National Aca-
demy of Medical Sciences of Ukraine”. The level of office blood
pressure upon admission to the department when taking 3 or more
antihypertensive drugs was: systolic — 174.60 £ 0.64 mmHg, dia-
stolic — 100.50 = 0.38 mmHg. Patients underwent the following
examinations: measurement of office blood pressure, daily blood
pressure monitoring, echocardiography, measurement of nocturnal

sleep apnea, general blood analysis, biochemical blood analysis,
determining the levels of thyroid-stimulating hormone, triiodothy-
ronine, thyroxine, blood renin, blood aldosterone and their ratio,
urine metanephrines, blood cortisol. Results. Among patients with
resistant hypertension, there were more women than men — 62.7
versus 36.7 %, respectively. In a study of people with resistant hyper-
tension who did not reach the target level of systolic BP, significantly
higher indicators of BP were observed upon admission to the hospi-
tal. They had a significantly higher blood cortisol level (155.0 £ 44.0
vs. 35.9 £ 20.8 ng/l, p = 0.026), higher left ventricular mass index
(147.50 £ 3.46 vs. 135.30 + 1.74 g/m?), obesity was more com-
mon among them (42.9 versus 37.5 %). Conclusions. Patients with
resistant hypertension who did not reach the target level of blood
pressure had higher level of cortisol and left ventricular mass index
compared to those who achieved the target levels of blood pressure.
Keywords: sympathoadrenal system; stress; hypertension; resis-
tant hypertension; C and H type hypertension
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Investigation of relationship between
melatonin level and religious orientation,
depression level and sleep quality of students
in nursing and different department

Abstract. Background. With insufficient information about the importance of melatonin in human physiology, this
hormone is known to be associated with sleep, mood, reproduction, tumor development, and aging. Chronic sleep
problems, stress, fatigue, irritability, confusion, tension, and depressive symptoms can be observed in melatonin
deficiency. There is no such study in the literature and it is thought to shed light on the literature. The purpose of the
study is to examine the relationship between melatonin level and religious orientation, depression level, and sleep
quality of students in nursing and different department. Materials and methods. This cross-sectional study was
conducted between April 2019 and April 2020. The target population of the study consisted of 1200 students who
studying in 2™ grade to ensure harmony and homogeneity in stress, sleep, and melatonin parameters. The sample
of the study consisted of 145 individuals who accepted to participate in the study among the 2™-grade students.
Descriptive Information Form, Religious Orientation Scale, Beck Depression Inventory, and Pittsburg Sleep Quality
Index (PSQI) scale were used to collect research data. Results. According to the findings obtained from the study,
it was determined that the melatonin level of the students was 0.79 + 0.52 pg/ml, the total score mean of the Sleep
Quality Scale was 7.24 + 3.35, the Beck Depression Inventory was 16.40 + 10.84 and the Religious Orientation Scale
was 47.41 + 6.05. It was determined that their sleep quality was “bad’; moderately depressed and religious orientation
and the melatonin level was below normal. Conclusions. Since the sleep quality total score of the students was
above 5, it was determined that their sleep quality was “bad”. It was found that the group was moderately depressed
and had a moderate religious orientation. In the study where the standard was accepted as 0.90, it was found that the
melatonin level was below normal. It is recommended that the study be conducted in larger groups.

Keywords: depression; melatonin; religious orientation; sleep quality
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Introduction

In addition to being a reversible state of unconscious-
ness, sleep is not only a state of inactivity that allows the
body to rest but an active regeneration period that prepares
the whole body for life [1]. It has been reported that people
who sleep less have more difficulty during the day than those
who sleep well, have more difficulty performing functions
during the day, and experience more tension and depression
[2]. It is known that sleep problems are common among
university students and their sleep quality is poor. In the
studies on students it has been reported that their time to
go to bed to sleep is irregular, they sleep insufficiently, their
sleep quality is poor, they frequently use alcohol and even

non-prescription drugs to regulate their sleep, and use sti-
mulants to stay awake [3].

It is also reported that students experience problems
such as fatigue, anxiety, and depression as a result of
sleeplessness [4]. Depression, which is one of the most
common mental illnesses in society and accepted as the
“common cold” of psychiatry, is briefly defined as the
state of collapse that develops after genetic, environ-
mental, or hormonal disorders [5]. In psychiatry, if the
above-defined mood lasts long and its negative effects on
the social, individual, or professional life of the person
are noticeably severe, this is considered a mental ill-
ness [6].
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People sometimes turn to religion as a remedy in case of
depression [7]. As O. Giirsu puts it, religion has both harms
and benefits, and the effect of religion on mental health can
vary depending on the type and definition of religion, health
and happiness criteria, individual differences and personali-
ty structures, context and situation, and the level of integra-
tion with the individual’s religion [8]. Religion contributes
positively to mental health in terms of individuals’ adapta-
tion both individually and with their social environment,
and also in terms of giving spiritual support, consolation,
and hope to believers in stressful and troubled situations and
even making their pain meaningful [7]. However, it is not
possible to say that this is always the case when it comes to
religiosity and not religion. This is because, just as different
forms of religiosity emerge when religion comes into contact
with the human sphere, religiosity is not a one-dimensional
phenomenon [9].

We can state that there are almost no studies on the re-
lationship between neuroscience-religion and psychological
well-being in our country. With insufficient information
about the importance of melatonin in human physiology,
this hormone is known to be associated with sleep, mood,
reproduction, tumor development, and aging. Melatonin is
located in the pineal gland, a well-hidden region in the brain
called the third eye in Indian philosophy. Indeed, one of the
functions of the pineal gland it functions as a kind of natural
clock by responding to light and dark changes [10]. There-
fore, chronic sleep problems, stress, fatigue, irritability, con-
fusion, tension, and depressive symptoms can be observed
in melatonin deficiency [11]. There is no such study in the
literature and it is thought to shed light on the literature.

Materials and methods
Study design

This cross-sectional study was conducted between April
2019 and April 2020 with 2"-year students. The target po-
pulation of the study consisted of 1200 students who stu-
dying in 2" grade to ensure harmony and homogeneity in
stress, sleep, and melatonin parameters. The sample of the
study consisted of 145 individuals who accepted to partici-
pate in the study among the 2"-grade students.

Data collection

Descriptive Information Form, Religious Orientation
Scale, Beck Depression Inventory, and Pittsburg Sleep
Quality Index (PSQI) scale were used to collect research
data. Researchers visited the departments on the days and
hours at the institutions where the study was conducted
deemed appropriate, explaining the purpose of the research,
and obtaining verbal permission from those who voluntari-
ly accepted to participate in the study, the questions in the
questionnaire were read to the individuals and filled in line
with their answers (average 10—15 minutes). Then, 2 cc of
blood from the students was taken into ETDA-containing
hemogram tubes and centrifuged. Centrifuged samples were
stored at appropriate temperatures in Central Research
Laboratory until they reached a sufficient number. After
the sufficient number was reached, solutions were prepared
according to the melatonin kit protocol and measurements
were made.

Data collection tools

Introductory Information Form: It consists of questions
created by researchers and including introductory features
from students.

Religious Orientation Scale: It was developed by
A. Onay (2000) to determine the extent of religion in peo-
ple’s thoughts, behaviors, and feelings [9]. The scale con-
tains 18 Likert-type items, of which twelve are plain and six
are reverse-encoded. The scale has three sub-dimensions:
thought, behavior, and emotion. The scale is answered as
Never, Rarely, Often, Every Time. The upper and lower
score limits of the scale are the lowest is 18; the highest is
72. The score obtained from the scale increased to 72 indi-
cates the level of religious orientation rising and decreased
to 18 also shows the decreasing level of religious orientation.
Cronbach Alpha reliability coefficient of the scale is 0.95
[9]. In our study, the Cronbach Alpha reliability coefficient
was found to be 0.68.

Beck Depression Inventory: It is a 21-item self-report
scale developed by A.T. Beck et al. (1961) to measure the
depression symptom level [12]. Each item is scored be-
tween 0 and 3, and the total score varies between 0 and
63. High scores indicate that depression symptom severity
increased. Turkish adaptation study was done by N. Hisli
(1989) [13]. In the study, the sum of the scores of the 4, 12,
and 21 items of the Beck Depression Inventory was cal-
culated as the anhedonia score, and the sum of the scores
of the 5, 11, 12, 16, and 21 items was calculated as the
melancholy score and included in the analyzes as the BDI
subscale scores. In the study, 17 points, which is the cut-
off score defined for the diagnosis of major depression in
N. Hisli’s (1989) study, was used as a diagnostic indicator.
The Cronbach alpha coefficient of the scale was found to
be 0.80 [13]. In our study, the Cronbach Alpha reliability
coefficient was found to be 0.90.

Pittsburg Sleep Quality Index (PSQl)

PSQI was developed by D.J. Buysse et al. in 1989
and has been shown to have sufficient internal consis-
tency, retest reliability, and validity [14]. In our country,
the reliability and validity of the scale were carried out by
M.Y. Agargiin et al. in 1996 [15]. The PSQI, which evalua-
tes the sleep quality of the individual for the last month,
includes a total of 24 questions. The 18 items included in
the scoring are grouped into 7 component scores. These
components provide information about subjective sleep
quality (component 1), sleep latency (component 2), sleep
duration (component 3), habitual sleep efficiency (com-
ponent 4), sleep disturbance (component 5), use of slee-
ping pills (component 6), and daytime sleep dysfunction
(component 7). Each question is evaluated with a number
from 0 to 3. The sum of the scores of the seven components
gives the total PSQI score. The total PSQI score takes a
value between 0—21. Sleep quality of those with a total
score of 5 or less is “good”; Sleep quality of those over 5
is evaluated as “bad”. One of the most important factors
affecting sleep quality is sleep duration. The Cronbach Al-
pha internal consistency coefficient of the scale was found
to be 0.80 [15]. Cronbach Alpha reliability coefficient was
found 0.78 in our study.
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Analysis of the data

IBM SPSS V-25 program was used in the statistical
analysis of the study. Analyzed is made with SPSS-25 pro-
gram installed in a university in Turkey. In the research,
descriptive features are presented with number (n) and
percentage (%). Continuous variables are specified with
their mean, standard deviation, minimum and maximum
values. In the process of analyzing the data, necessary
normality tests were performed (Kolmogorov-Smirnov
test) and it was determined that the data did not show a
normal distribution. Mann-Whitney U test was used for
binary groups in data that did not show normal distribu-
tion. Kruskal-Wallis test was also used for data with more
than two continuous variables and normally distributed.
Spearman correlation test was used to determine the lin-
ear relationship between variables and severity of the re-
lationship. P value of < 0.05 was considered statistically
significant.

Ethical principles

Ethical approval was obtained from the Scientific
Research Ethics Committee and written permission was
obtained from the institutions where the study would be
conducted. The necessary explanations were made to the
individuals included in the study, and verbal permission
was obtained from those who wanted to participate in the
study.

Results

It was determined that 27.6 % of the students participating
in the study studied nursing, 61.4 % were women, 57.9 % lived
in the district for the longest time, 40.0 % used an average
of 4—6 hours, 66.9 % had telephone/internet for 2—4 hours
at night, 50.3 % of them did not practice night yoga/medi-
tation/prayer. The mean age of the group was 21.27 £+ 2.015
years, the total score mean of the Sleep Quality Scale (PSQI)
was 7.24 + 3.35, the melatonin level was 0.79 + 0.52 pg/ml,
the Beck Depression Inventory (BDI) total score mean was
16.40 £ 10.84, and the total score mean of the Religious Ori-
entation Scale (ROS) was found to be 47.41 + 6.05 (Table 1).

The mean score of the Sleep Quality Scale (PSQI) was
found to be statistically significantly higher in those who
study at the painting department, those who use phones for
more than 6 hours, and those who use telephone/internet at
night for more than 6 hours (p < 0.05) (Table 2).

The Beck Depression Inventory (BDI) total score mean
was found to be statistically significantly higher in those who
study the painting department, women, those who use the
phone for more than 6 hours, those who use the phone/in-
ternet for more than 6 hours at night, and those who do not
practice yoga/meditation/prayer at night (p < 0.05) (Table 3).

The total score mean of the Religious Orientation Scale
(ROS) was found to be statistically significantly higher in
those who study Islamic sciences, women, and those who
practice yoga/meditation/prayer at night (p < 0.05) (Table 4).

Table 1. Demographic characteristics of the students (n = 145)

Variables n %
Nursing 40 27.6
Painting 16 11.0
Music 9 6.2
Department Physical education and sports 18 124
Professional swimmer 24 16.6
Islamic sciences 38 26.2
Male 56 38.6
Gender Female 89 61.4
Village 29 20.0
Longest living place Province 32 221
District 84 57.9
2—4 hours 53 36.6
Using Smartphone 4—6 hours 58 40.0
6 hours and over 34 23.4
Never 5 3.4
Phone/internet use at night i:g Egﬂg g; gg?
6 hours and over 11 7.6
Night yoga/meditation/prayer practice T\le(f' ;:23 ggg
Age (Years) 21.270 £ 2.015 (min. 18, max. 29)
Beck Depression Inventory (BDI) 16.40 + 10.84 (min. 0.00, max. 46.00)
Religious Orientation Scale (ROS) 47.41 = 6.05 (min. 18, max. 61)
Sleep Quality Scale (PSQI) 7.24 + 3.35 (min. 1.00, max. 18.00)
Melatonin Level, ng/ml 0.79 + 0.52 (min. 0.06, max. 1.76)
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The mean score of melatonin level was found to be sta-
tistically significantly higher in those studying the nursing
department, those who used phones for 2—4 hours, and
those who used telephone/internet for 2—4 hours at night
(p <0.05) (Table 5).

A statistically significant negative correlation was
found between the Beck Depression Inventory and the
Sleep Quality Scale total score and the melatonin level
(p < 0.05). There was no statistically significant relation-
ship between the total score of the Religious Orientation
Scale and the melatonin level (p > 0.05). A statistically sig-
nificant positive correlation was found between the total
score of the Sleep Quality Scale and the total score of the

Beck Depression Inventory (p < 0.05). A statistically sig-
nificant negative correlation was found between the total
score of the Religious Orientation Scale and the total score
of the Sleep Quality Scale and Beck Depression Inventory
(p <0.05) (Table 6).

Discussion

In the literature, there is no study to determine the rela-
tionship between melatonin level and religious orientation,
depression level, and sleep quality, and to add new findings
to the literature in line with our study, the relationship be-
tween melatonin level and religious orientation, depression

and sleep quality of university students was examined.

Table 2. Comparison of demographic characteristics of Sleep Quality Scale (PSQI) mean scores

Variables n Mean = SS Statistic
Nursing 40 7.02 + 3.34
Painting 16 10.62 + 3.09
Music 9 9.22 +4.32 KW =21.116
Department Physical education and sports 18 6.61 + 3.22 P =0.001
Professional swimmer 24 6.33 + 3.03
Islamic sciences 38 6.47 +2.52
Male 56 7.41 £3.74 U =2187.50
Gender Female 89 714+ 310 P = 0.080
Village 29 6.82 £ 2.96 _
Longest living place District 32 7.87 + 3.65 K|\3N_‘O1 4?;;6
Province 84 7.15 + 3.37 -
2—4 hours 53 6.33 £ 3.20 _
Using Smartphone 4-6 hours 58 7.10 £ 3.07 K‘A"_‘JB‘&?
6 hours and over 34 8.91 + 3.52 -
Never 5 5.40 +2.30
Phone/internet use at night i:g 283;2 g; ggg f :233:13 K!,V:Jgg’gn
6 hours and over 11 9.63 + 3.74
Night yoga/meditation/ Yes 72 6.75 £ 3.12 U =2187.50
prayer practice No 73 7.73 = 3.51 P =0.080

Table 3. Comparison of demographic characteristics of Beck Depression Inventory (BDI) mean scores

Variables n Mean = SS Statistic
Nursing 40 14.62 + 8.39
Painting 16 22.75 +11.52
Music 9 21.88 + 8.06 KW = 11.806
Department Physical education and sports 18 19.44 + 14.98 P =0.038
Professional swimmer 24 14.83 + 12.19
Islamic sciences 38 13.84 + 8.89
Male 56 16.12 £+ 12.25 U =1909.00
Gender Female 89 16.57 + 9.92 P = 0.004
Village 29 1413 +£9.10 _
Longest living place District 32 18.96 + 11.87 X EV_V(; :,?5'(%73
Province 84 16.20 = 10.91 -
2—4 hours 53 14.05 +£ 10.31 _
Using Smartphone 4-6 hours 58 15.70 + 9.52 KF\’N__08641I§0
6 hours and over 34 21.2+12.45 -
Never 5 10.60 + 3.78
- . 2-4 hours 97 13.88 + 10.02 KW =22.110
Phone/internet use at night 4-6 hours 32 21.28 + 10.68 P = 0.000
6 hours and over 11 27.00 + 9.58
Night yoga/meditation/ Yes 72 13.84 + 9.88 U = 1909.00
prayer practice No 73 18.91 +11.22 P =0.004
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Table 4. Comparison of demographic characteristics of religious orientation (ROS) scale mean scores

Variables n Mean = SS Statistic
Nursing 40 45.40 + 5.30
Painting 16 46.68 + 6.30
Music 9 43.77 + 5.91 KW = 26.409
Department Physical education and sports 18 47.83 +5.37 P =0.000
Professional swimmer 24 46.95 + 8.68
Islamic sciences 38 50.78 + 3.09
Male 56 4717 +7.42 U =1502.50
Gender Female 89 47.56 = 5.05 P = 0.000
Village 29 48.37 £ 5.40 _
Longest living place District 32 46.31 £ 5.84 ng__o1é%g6
Province 84 47.50 £ 6.34 -
2—4 hours 53 47.86 +6.75 KW = 1.501
Using Smartphone 4-6 hours 58 46.98 + 5.62 = __0 472
6 hours and over 34 47.44 £ 5.74 -
Never 5 48.60 + 4.56
- . 2—4 hours 97 47.81 +6.09 KW =5.138
Phoneinternet use at night 4-6 hours 32 4559 + 5.84 P =0.077
6 hours and over 11 48.63 + 6.53
Night yoga/meditation/ Yes 72 49.56 + 4.38 U = 1502.50
prayer practice No 73 45.28 +6.72 P =0.000
Table 5. Comparison of demographic characteristics and melatonin level
Variables n Mean = SS Statistic
Nursing 40 1.27 £ 0.44
Painting 16 0.42 + 0.36
Music 9 0.27 +0.17 KW = 48.623
Department Physical education and sports 18 0.70 £ 0.47 P =0.000
Professional swimmer 24 0.72 + 0.51
Islamic sciences 38 0.67 +0.39
Male 56 0.75 £ 0.50 U = 2304.00
Gender Female 89 0.82 + 0.54 P = 0.445
Village 29 0.78 £ 0.53 _
Longest living place District 32 0.80 £ 0.55 K;N —_ooé(é%?
Province 84 0.79 £ 0.52 -
2—4 hours 53 1.00 = 0.45 _
Using Smartphone 4-6 hours 58 0.76 + 0.55 K\g_'g E&;M
6 hours and over 34 0.53 + 0.46 -
Never 5 0.89 +£0.59
. . 2—4 hours 97 0.93 + 0.51 KW = 24.646
Phone/internet use at night 4-6 hours 32 0.43 + 0.39 P = 0.000
6 hours and over 11 0.63 +0.42
Night yoga/meditation/ Yes 72 0.86 + 0.52 U =2199.50
prayer practice No 73 0.73 + 0.53 P =0.090
Table 6. The correlation between melatonin, PSQI, BDI and ROS
Melatonin PSQl BDI ROS
. r 1.000 —-.369 -.188 —.299
Melatonin P .000 .023 235
r —-.369 1.000 .467 -.169
pPsal p .000 1000 042
BDI r —-.188 467 1.000 —.276
p .023 .000 .001
r —.299 -.169 -.276 1.000
ROS b 235 042 .001
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A statistically significant negative correlation was found
between the Beck Depression Inventory total score and
melatonin level (p < 0.05). It was found that the higher the
depression level, the lower the melatonin level. It has been
determined that many pharmacological antidepressants
stimulate melatonin secretion by increasing the happiness
hormone serotonin. This highlights the link between an in-
crease in melatonin production and the benefit seen from
the treatment. Studies have shown that there is a decrease
in melatonin release associated with the increase in cortisol,
known as the stress hormone, in depression [16]. Accor-
ding to the photoperiodic hypothesis, long nights, or short
days in the winter season cause seasonal affective disorder
(SAD) [17]. The main reason for this is the body’s release of
melatonin. This hypothesis is supported by the fact that this
picture goes into remission spontaneously in the summer,
progresses in the form of recurrent depression attacks in
autumn or winter, and that SAD can be treated with bright
light [18]. Studies show that melatonin used for treatment
regulates the sleep pattern in patients with depression and
causes regression of depression symptoms [18].

There was no statistically significant relationship between
the total score of the Religious Orientation Scale and the me-
latonin level (p > 0.05). When the literature is reviewed, it has
been found that there is a close relationship between religion
and melatonin [19—23]. This situation in our study is thought
to be caused by the fact that melatonin is affected by many
factors such as stress and sleep as well as religion. When the li-
terature is reviewed, it is understood that the pineal gland (also
known as the pineal gland) plays a leading role in the mysti-
cal pleasures and ecstasies experienced by humans, the trance
state, the work of spiritual grace, unusual leaps of conscious-
ness and psychic current jumps. The common point between
meditation, yoga, dhikr studies, incense and harmaline (Pega-
num harmala) chemical that has a melatonin effect on human
beings (hanged on the entrance door of houses in Anatolia),
mystical dances and music, frankincense and ritual drinks. All
these different elements stimulate the pineal gland or produce
results similar to the hormones secreted by this gland [24]. We
can explain the high level of oscillation of the pineal gland in
these places when Muhammad chose to retreat to a dark cave
and took his command there, and Moses went up the moun-
tain to speak to God [20]. The fact that priests chose the time
of waking at night to communicate with God and preferred
the night to meditate and pray in the Far Eastern traditions
showed that they preferred the time when melatonin was high
in their religious orientation [23]. There is also great evidence
that the pineal gland from which melatonin is secreted is im-
portant in different religions. When we look at these concrete
pieces of evidence, the pineal gland, which comes from the
root of “Pinecone” in connection with the Latin “pine”, is in
a conical shape and is seen as the third eye. To show the value
they give to the pineal gland, the pope's scepter has a coni-
fer figure. There is a cone statue in the middle of the Vatican,
which is considered sacred, and “Pine Cone Square”, which
is considered very sacred by the Vatican, is a square where the
world’s largest pineal gland symbol is displayed.

In Indian Philosophy, it is the crown of the 7 Chakras and
the place where the soul is inhabited and is considered the
core of the soul. In ancient societies, especially the Egyptians

and Romans, they knew the benefits of the pineal gland and
symbolized it with the eye symbol in their broad symbolo-
gy. Is it a coincidence that the Sumerians depict their God
Anunnaki with a cones in their hands, in Ancient Greece the
Wine God Dionysus depicts a conifer on his staff just like
the Pope, the symbol of cones in ancient Buddha statues in
the Far East, the domes of some ancient temples in India are
in the form of cones, all ancient cultures from Cambodia
to South America, from the Romans to the Olmecs attach
great importance to the cones symbol, that the entrance to
the Aachen Cathedral in Germany is cone, the body of the
Eagle, one of the Nazis’ symbols, and the spear figures on
Hitler’s desk have a cones on the end, the Gherkin Building
Built in the Heart of London, the Indian Goddess Shiva’s
hair, the E.C Augsburg Football Club logo belonging to Augs-
burg, the Masonic Lodge to which Mozart and his family are
members, and the cone on the staff of Osiris, Egypt’s im-
mortal god of life, the symbol of cones in the Masonic lodge,
“Esma-iil Hiisna”, which describes the 99 names of Allah in
Islam, is sometimes engraved on metal cones? Although its
philosophical dimension is a larger subject of discussion and
argument, this cocoon-like pineal gland, namely the “Third
Eye”, has been a secret since ancient times; Cyclops in the
Dede Korkut Stories, Egegoz, Yalgizgdz in Central Asian
myths; In Roman-Greek Mythology, the common feature of
creatures that appear in the cultures of many civilizations,
such as the Cyclopean, the all-seeing eye of the sun god Ra
of Egypt, is the eye in the middle of the forehead. That eye is
perhaps the cone-shaped pineal gland [21, 22].

A statistically significant negative correlation was found
between the total score of the Sleep Quality Scale and me-
latonin level (p < 0.05). It was found that as the mean score
of sleep quality increased, the melatonin level decreased.
The increase in the mean score of sleep quality indicates
that the sleep quality is poor, and this has been found to re-
duce the melatonin level. When we look at the changes in
melatonin during the day, the nocturnal concentrations of
melatonin in the blood and cell are 3—10 times higher than
during the day. The secretion of melatonin usually starts
at 09:00—10:00 p.m. and reaches its maximum between
02:00—04:00 a.m. hours [25]. Similar results were found in
many studies in the literature [26—28].

A positive statistically significant relationship was found
between the total score of the Sleep Quality Scale and the
Beck Depression Inventory (p < 0.05). A similar result has
been found in the literature [29].

A statistically significant negative correlation was found
between the total score of the Sleep Quality Scale and the
total score of the Religious Orientation Scale (p < 0.05).
This suggests that individuals practice more nighttime
prayers due to their religious orientation, and it is relevant
that interruption of night sleep improves sleep quality.

A statistically significant negative correlation was found
between the Beck Depression Inventory total score and the
Religious Orientation Scale total score (p < 0.05). Gursu
states that religion can increase the self-confidence of the
person and the determination to fight against the problems
so that religion has an important function in coping with
situations that cause anxiety, distress, and depression-like
disasters, illness, death, etc. [8].
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Conclusions

Since the sleep quality total score of the students was
above 5, it was determined that their sleep quality was “bad”.
It was found that the group was moderately depressed and
had a moderate religious orientation. In the study where the
standard was accepted as 0.90, it was found that the mela-
tonin level was below normal. It is recommended that the
study be conducted in larger groups.

References

1. Hirotsu C., Tufik S., Andersen M.L. Interactions between
sleep, stress, and metabolism: From physiological to pathological con-
ditions. Sleep Science. 2015. 8(3). 143-52. https.//doi.org/10.1016/j.
slsci.2015.09.002.

2. Panel C.C., Watson N.F., Badr M.S., Belenky G., Bli-
wise D.L., Buxton O.M. et al. Recommended amount of sleep for a
healthy adult: a joint consensus statement of the American Academy of
Sleep Medicine and Sleep Research Society. Journal of Clinical Sleep
Medicine. 2015. 11(6). 591-592. https://doi.org/10.5664/jcsm.4758.

3. Kabrita C.S., Hajjar-Muca T.A., Duffy J.F. Predictors of poor
sleep quality among Lebanese university students: association between
evening typology, lifestyle behaviors, and sleep habits. Nature and
Science of Sleep. 2014. 6. 11. https.//doi.org/10.2147/NSS.555538.

4. Maheshwari G., Shaukat F. Impact of poor sleep quality on
the academic performance of medical students. Cureus. 2019. 11(4).
https.//doi.org/10.7759/cureus.4357.

5. World Health Organization. International Classification of
Diseases 11" Revision. Geneva: World Health Organization, 2019.
http://apps.who.int/iris.

6. van Winkel M., Wichers M., Collip D., Jacobs N., Derom C.,
Thiery E. et al. Unraveling the role of loneliness in depression: the
relationship between daily life experience and behavior. Psychiatry.
2017. 80(2). 104-17. https://doi.org/10.1080/00332747.2016.1256
143.

7. Braam A.W., Koenig H.G. Religion, spirituality and depres-
sion in prospective studies: A systematic review. J. Affect. Disord. 2019.
257. 428-438. doi: 10.1016/j jad.2019.06.063.

8. Giirsu O. Noropsikoloji, din ve psikolojik iyi olus. Jour-
nal of International Social Research. 2017. 10(53). https.//doi.
org/10.17719/jisr.20175334138.

9. Onay A. Religious attitudes and Muslim identity, with refe-
rence to Turkish university students. Dissertation, University of Leeds;
2000. https.//core.ac.uk/download/pdf/43682.pdf.

10. Lee M.S., Yin T.C., Sung P.H., Chiang J.Y., Sun C.K.,
Yip H.K. Melatonin enhances survival and preserves functional integ-
rity of stem cells: A review. Journal of Pineal Research. 2017. 62(2).
e12372. https.//doi.org/10.1111/jpi.12372.

11. Bouwmans M.E., Beltz A.M., Bos E.H., Oldehinkel A.J.,
de Jonge P., Molenaar P.C. The person-specific interplay of mela-
tonin, affect, and fatigue in the context of sleep and depression. Per-
sonality and Individual Differences. 2018. 123. 163-70. https.//doi.
org/10.1016/j.paid.2017.11.022.

12. Beck A.T., Ward C.H., Mendelson M., Mock J., Er-
baugh J. An inventory for measuring depression. Archives of Gene-
ral Psychiatry. 1961. 4(6). 561-71. https.//doi.org/10.1001/arch-
psye.1961.01710120031004.

13. Garcia-Batista Z.E., Guerra-Peiia K., Cano-Vindel A.,
Herrera-Martinez S.X., Medrano L.A. Validity and reliability of the
Beck Depression Inventory (BDI-I1) in general and hospital popula-

tion of Dominican Republic. PLoS One. 2018. 13(6). e0199750. doi:
10.1371/journal.pone.0199750.

14. Buysse D.J., Reynolds IIl1 C.F., Monk T.H., Berman S.R.,
Kupfer D.J. The Pittsburgh Sleep Quality Index: a new instrument for
psychiatric practice and research. Psychiatry Research. 1989. 28(2).
193-213. https.//doi.org/10.1016/0165-1781(89)90047-4.

15. Agargiin M.Y., Kara H., Anlar O. The validity and reliability
of the Pittsburgh Sleep Quality Index. Tiirk Psikiyatri Dergisi. 1996.
7(2). 107-15.

16. Lv W.J., Liu C., Yu L.Z., Zhou J.H., Li Y., Xiong Y. et al.
Melatonin Alleviates Neuroinflammation and Metabolic Disorder in
DSS-Induced Depression Rats. Oxid. Med. Cell Longev. 2020. 2020.
1241894. doi: 10.1155/2020/1241894.

17. Melrose S. Seasonal Affective Disorder: An Overview of As-
sessment and Treatment Approaches. Depress. Res. Treat. 2015. 2015.
178564. doi: 10.1155/2015/178564.

18. Lewy A.J., Emens J.S., Songer J.B., Sims N., Laurie A.L.,
Fiala S.C. et al. Winter depression: integrating mood, circadian
rhythms, and the sleep/wake and light/dark cycles into a bio-psy-
cho-social-environmental model. Sleep Medicine Clinics. 2009. 4(2).
285-99. https.//doi.org/10.1016/] jsmc.2009.02.003.

19. Sayin H.U. Psychoactive Plants Consumed in Religious
Rituals: Common Archetypal Symbols & Figures in Myths & Reli-
gions. SexuS Journal. 2017. 2. 201-36. https.//doi.org/10.14704/
nq.2014.12.2.753.

20. Ratner P. Scientists Find Religion Triggers Same Area of
Brain as Sex, Drugs, and Love. http://bigthink.com/paulratner/your-
brain-on-god-scientists-find-that-religious; 2016.

21. Strassman R. DMT and the soul of prophecy: A new science
of spiritual revelation in the Hebrew Bible. Simon and Schuster, 2014.

22. St John G. The DMT Gland: The Pineal, The Spirit Mole-
cule, and Popular Culture. International Journal for the Study of New
Religions. 2016. 7(2). https.//doi.org/10.1558/ijsnr.v7i2.31949.

23. Barron J.  Segmented  Sleep.  http.//www.nytimes.
com/2016/04/03/magazine/letter-of-recommendation  segmented-
sleep.html? r=1; 2016. (Accessed: 23.09.2020).

24. Tokdemir I. Giiniimiiz Sanatinda Mistik Etkilesimler ve I¢se-
li Bulma. Yiikseklisans Tezi, Hacettepe Universitesi, 2013.

25. Altunkaya N. Bariatrik cerrahi uygulanan olgularda; mela-
tonin, kortizol, viicut sicaklig degisikliklerinin ve melatonin seviyesi
ile analjezi ihtiyaci arasindaki iliskinin incelenmesi. Uzmanlik Tezi,
Inénii Universitesi, 2017.

26. Gao T., Wang Z., Dong Y., Cao J., Lin R., Wang X. et al.
Role of melatonin in sleep deprivation induced intestinal barrier dys-
function in mice. Journal of Pineal Research. 2019. 67(1). el2574.
https.//doi.org/10.1111/jpi. 12574.

27. Gobbi G., Comai S. Sleep well. Untangling the role of mela-
tonin MT1 and MT2 receptors in sleep. Journal of Pineal Research.
2019. 66(3). e12544. https://doi.org/10.1111/jpi. 12544.

28. Xu H., Zhang C., Qian Y., Zou J., Li X., Liu Y. et al. Effica-
cy of melatonin for sleep disturbance in middle-aged primary insom-
nia: a double-blind, randomised clinical trial. Sleep Medicine. 2020.
76.113-9. https://doi.org/10.1016/].sleep.2020.10.018.

29. Ozkan 1., Ozarslan A., Bekler F. Universite 6grencilerinde
fiziksel aktivite uyku kalitesi ve depresyon iliskisi. Beden Egitimi ve
Spor Bilimleri Dergisi. 2015. (9). 65-73.

Received 15.06.2022
Revised 21.07.2022
Accepted 01.08.2022 W

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

Tom 18, N2 5, 2022



[ &)

OpuriHaAbHI AoocAiaXeHHs / Original Researches

Information about authors

Esra Sentiirk, PhD, RN, Department of Nursing, Agri Ibrahim Cecen University School of Health, Agri, Turkey; e-mail: esracavusoglu87@gmail.com; phone: +90 (0472) 215 40 00-215 20 41; Fax:

+90 (0472) 215 07 20; https://orcid.org/0000-0003-4378-7678

ElaVarol, PhD, RN, Department of Nursing, Agri Ibrahim Cecen University School of Health, Agri, Turkey; e-mail: elosum_86@hotmail.com; phone: +90 (0472) 21540 00-215 20 41; Fax: +90 (0472) 21507 20;

https://orcid.org/0000-0002-9273-4882

Metin Yildiz, As. Prof. Dr., Department of Midwifery, Sakarya University, Sakarya, Turkey; e-mail: yildizz.metin@gmail.com; phone: +90 (0264) 295 70 13; https://orcid.org/0000-0003-0122-5677
Giiray Okyar, Prof. Dr., Department of Nursing, Agri Ibrahim Cecen University School of Health, Agri, Turkey; e-mail: gokyar@agri.edu.tr; phone: +90 (0472) 21540 00-215 2041; Fax: +90 (0472) 21507 20;

https://orcid.org/0000-0002-9618-9279

Conflicts of interests. Authors declare the ahsence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.
Information about funding. No financial support was received by any of the authors for the research of this article.

Esra Sentdrk?, Ela Viarol', Metin Yildiz, GUray Okyar’

" Department of Nursing, Agri lbrahim Cecen University School of Health, Agri, Turkey

2 Department of Midwifery, Sakarya University, Sakarya, Turkey

AOCAIAXKEHHS 3B’93KY PiBHS MEAATOHIHY 3 PEeAirinHOIO OpieHTALElO,
piBHEM Aenpecii i SIKiCTIO CHY CTYAEHTIB CECTPUHCbKOro
TA iHWKX BiAAIA€HDb

Pe3tome. Axmyaavnicms. MenatoHin 1MoB’s3aHMii 31 CHOM, Ha-
CTPOEM, PENPOAYKTUBHOIO (DYHKIIIEIO, PO3BUTKOM TyXJIWH i CTa-
piHHAM. Y TOIf XXe yac iHgopMalii Mpo BaXJIUBICTb MEIATOHIHY
sl iziosniorii JOAMHM HEeIOCTaTHbO. XPOHiuHI mpobiemMu 3i
CHOM, CTpeC, BTOMa, JIPaTiBIMBICTh, CITYTaHICTh CBiIOMOCTI, Ha-
MPYXEHHS 1 CUMITTOMU JeTpecii MOXKYTb CITOCTEpiraTUCs TIPpH Jie-
¢iuuTi MenatoHiHy. [TonidoHOro KoCaiIKeHHS B JIiTepaTypi HEMae,
TOMY Menoro TOCITIIKeHHST OyJI0 BUBUEHHS 3B’SI3Ky MiX piBHEM
MeJIaTOHIHY i peJliriifHOI0 Opi€HTAIli€I0, piBHEM JICTIPECii i SIKiCTIO
CHY CTY/ICHTiB MEJICECTPUHCHKOTO Ta iHIUX BifinieHb. Mamepiaiu
ma memoou. lle nepexpecHe AOCTIIKEHHS IPOBOIMIOCS 3 KBITHS
2019 poky 1o kBiteHb 2020 poky. LliboBoto momnyssiiiero nocii-
mxeHHs oyau 1200 ygacHUKIB, sIKi HABYAIOThCS Ha JIPYrOMY KypCi.
Lle crpusiio oTpUMaHHIO OTHOPITHOCTI TTapaMeTpiB CTpeCy, CHY
it MenaToHiHy. Bubipka craHoBwia 145 oci0, sIKi B3suiM mogalib-
LIy y4yacTb Yy AOCHIIKeHHi. st 300py JaHMX BUKOPHCTOBYBAJIU
onucoBy iH(opmalliliHy ¢hopMmy, LIKATU peiriiiHol opieHTawil, 1e-

npecii beka Ta ingexc sikocrti cHy Ilitrcoypra (PSQI). Pe3yavma-
mu. BctaHOBIIEHO, 110 piBeHb MEIATOHIHY B CTYICHTIB CTAHOBUB
0,79 £ 0,52 ir/mu1, 3arajibHUI cepeIHil 6ajl 3a IIKaI00 IKOCTi CHY
craHoBuB 7,24 + 3,35, 3a mkasoio genpecii beka — 16,40 + 10,84
i 3a MWIKajI0M0 peiriiiHoi opienrauii — 47,41 £ 6,05. Byno BusHa-
YEeHO, L0 SIKICTh CHY OyJia «IIOraHOi0», BCTAHOBJIEHO IMOMipHO
BUpaXXeHUIi AENPECUBHUI CTaH, a piBeHb MEJIATOHIHY OYB HIXXYe
3a HOpMY. Bucnosru. OcKinbKy 3arajibHa OL[iHKA SIKOCTi CHY CTy-
JIEHTIB TepeBUIIyBajia 5, BCTAHOBJIEHO, IO SIKIiCTh CHY OyiIa «I10-
raHoo». Y rpymi 00CTeKeHUX CIOCTePiraBcsi IOMipHO BUPaXKEHU M
CTaH Jiernpecii, ydaCHUKY BKa3yBaJM Ha MOMipHO BUPaXEHY peJli-
TiifHYy Opi€eHTallif0. Y MOCIiIKEHHI, Jie 32 CTaHAapT OYJIO TPUNHSITO
0,90, Oy710 BUSIBIICHO, 1110 PiBEHb METATOHIHY TIepeOyBaB HIKIE 3a
pedepeHCcHi 3HaueHHs. Y MOAJIbIIOMY PEKOMEHIYETHCS MTPOBO-
JIATY JOCIIIKEHHS B OUTBIINX 32 YACETBbHICTIO Ipymax.

KirouoBi cioBa: Menaronin; menpecis; peniriiiHa opieHTalis;
SIKICTb CHY
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Thyroid volume and nodules in patients
with impaired fasting glucose
and type 2 diabetes mellitus

Abstract. Background. The relationship between insulin resistance and thyroid nodules is not clearly understood.
Insulin resistance is associated with increased thyroid volume and nodule prevalence in patients with metabolic
syndrome. Metformin commonly used in patients with type 2 diabetes mellitus (T2DM) might possibly alter thyroid
function and morphology. Data on the association of thyroid morphology and abnormal glucose metabolism are
limited. This prospective study was carried out to evaluate impaired fasting glucose (IFG) and T2DM as a risk factor
for increased thyroid volume and nodule prevalence in iodine-deficient area. Materials and methods. This was a
prospective case-control study in patients with IFG and T2DM. Data were gathered on all patients newly diagnosed
with IFG and T2DM between January 2018 and December 2020. Sixty-five patients with IFG and 52 people with
T2DM were randomly matched for age, gender, and smoking habits with 38 subjects with normal glucose meta-
bolism. Serum thyroid-stimulating hormone (TSH) was evaluated, and thyroid ulfrasonography was performed in all
participants. Results. Mean TSH level in the T2DM group (2.1 = 0.9 miU/l) was significantly higher than in controls
(1.4 + 0.7 mlU/l) and in the IFG group (1.5 + 0.8 miU/I) (p < 0.001 for both). Thyroid autoantibody levels were within
normal limits and did not differ significantly between 3 groups. Mean thyroid volume was significantly higher in the
IFG (16.1 = 4.2 cm?®) and T2DM groups (19.4 = 5.2 cm®) compared to controls (11.9 + 3.7 cm?). In the T2DM group,
there was a positive correlation between TSH and body mass index (r = 0.43; p < 0.01), and between TSH and waist
circumference (r = 0.37; p < 0.01). The number of patients with thyroid nodules was also higher in the IFG (46.2 %)
and T2DM groups (63.1 %) than in controls (18.4 %). Conclusions. The results suggest that patients with impaired
glucose metabolism and type 2 diabetes mellitus have significantly increased thyroid volume and nodule prevalence.
Keywords: type 2 diabetes mellitus; impaired fasting glucose; thyroid nodule; thyroid volume

Introduction

There are multiple well-known etiologic factors for thy-
roid volume increase and nodule formation including iodine
deficiency, and genetic factors [1]. The relationship between
insulin resistance (IR) and thyroid nodules is not clearly un-
derstood [2]. Increased thyroid volume and nodule preva-
lence were reported in patients with insulin resistance (IR)
[2, 3].

IR is one of the fundamental defects associated with im-
paired glucose metabolism and final progression to type 2
diabetes mellitus (T2DM). Although many studies were
conducted in type 1 DM, the reported clinical data about

the association of impaired fasting glucose (IFG) and
T2DM with the thyroid gland function and morphology are
scarce [4, 5]. In these reports, patients with already estab-
lished diagnosis were included, which preclude any defini-
tive conclusion regarding the sole influence of the T2DM
on thyroid morphology and function. Also, commonly used
metformin and frequently employed procedures such as ex-
posure to iodinated contrast material in this patient group
might possibly alter thyroid function and morphology [6].
Up to now, no study was performed to evaluate thyroid mor-
phological alterations in patients with newly diagnosed IFG
and T2DM in iodine deficient area.
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The purpose of our study was to examine whether diag-
nosis of impaired fasting glucose and type 2 diabetes melli-
tus is associated with thyroid functional and morphological
changes.

Materials and methods

This was a prospective case-control study in patients
with IFG and T2DM. The Ukrainian Scientific and Prac-
tical Center of Endocrine Surgery, Transplantation of En-
docrine Organs and Tissues Ethics Committee for Human
Studies approved the protocol. All participants provided in-
formed consent.

Euthyroidism was defined as TSH (reference range,
0.35—4.0 mlIU/1) within the normal reference range. The
diagnostic criteria proposed by the American Diabetes
Association have been used for the definition of IFG and
T2DM [7].

Newly diagnosed 65 patients with type 2 DM and 52 pa-
tients with IFG who attended for regular follow-up at the
Ukrainian Scientific and Practical Center of Endocrine
Surgery, Transplantation of Endocrine Organs and Tissues
and Endocrinology Department of Bukovinian State Medi-
cal University between January 2018 and December 2020
were consecutively recruited in the study.

As a control group, 38 euthyroid control subjects with
normal glucose metabolism were recruited from patients ad-
mitted to out-patient clinic and they did not have any known
acute or chronic illness. The inclusion criteria were ages 35
to 60 years. The controls were matched according to age,
gender, and smoking habits with the cases in that manner.
Subjects with a history of thyroid disease, overt or subclini-
cal hyperthyroidism and hypothyroidism, previous-thy-
roxine suppression therapy at any time, iodinated contrast
material exposure in the previous 6 months, high thyroid
autoantibody titers or history of neck irradiation or surgery
were excluded from the study. Patients were also excluded if
they exhibited endocrine obesity, pregnancy and lactation,
hepatic or renal dysfunction, and history of heart failure or
significant neurological or psychological illness (depression,
epilepsy, schizophrenia) that will have an impact on thyroid
function tests.

Waist circumference (WC) was measured with a folding
tape at the natural waistline in a horizontal plane. Body
mass index (BMI) was obtained by dividing the body weight
(kg) to the square of height (m).

Ukraine is moderately iodine-deficient area without
mandatory iodization (average urinary iodine concentration
(83 pg/1) [8].

Thyroid ultrasonography was performed usinga 10-MHz
linear probe. Volumes of thyroid glands and nodules were
calculated according to the ellipsoid formula. Each venous
sample was drawn after a minimum fasting period of 12 h.
Thyroid function was evaluated by measuring thyroid-sti-
mulating hormone (TSH) using immunochemiluminescent
assays by an automated analyzer. Thyroid antibodies [anti-
thyroid peroxidase (normal range: < 50 U/ml) and antithy-
roglobulin (normal range: < 40 U/ml)| were measured by
immunochemiluminescent assays employing commercial
kits. Serum glucose was measured by the glucose oxidase
technique.

Statistical analysis. All continuous data were expressed
as the mean *+ SD. Data were analyzed with SPSS software
(Statistical Package for the Social Sciences, version 17.0,
SSPS, Chicago). Statistical comparisons were performed by
means of independent-samples t tests for data with a nor-
mal distribution and y? tests for percentages. Continuous
variables were analyzed by using one-way ANOVA or Kru-
skal-Wallis, where appropriate. Pairwise comparisons were
made by use of Mann-Whitney U test with Bonferroni cor-
rection. Pearson’s correlation test was performed for cor-
relation analysis. Multiple linear regression analysis was
used for the assessment of independent predictors of thyroid
volume. Predictors of the presence of thyroid nodule were
assessed by multivariate binary logistic regression analysis.
A p <0.05 value was considered statistically significant.

Results

Study population characteristics are depicted in Table 1. As
noted, the study included 65 persons with IFG, 123 patients
with T2DM, and 38 subjects with normal glucose metabolism
as a control group. There was no significant difference when
gender, age, and smoking habits were considered (Table 1).

Table 1. Clinical, laboratory, and thyroid ultrasonography characteristics of study subjects

C(:rc‘) r;tléosl)s (nIEG52) (IiDel\g) P, , value P, , value P, , value
Male/Female 11/27 17/35 21/44 > 0.05 > 0.05 > 0.05
Age, years 51.5+6.2 52.1+6.3 542 +6.9 > 0.05 > 0.05 > 0.05
Smoking, % 55.3 51.9 431 > 0.05 > 0.05 > 0.05
BMI, kg/m? 26.9+3.2 29.3+43 31.8+47 <0.05 < 0.001 > 0.05
WC, cm 91.1+85 99.1+9.7 101.3+10.8 < 0.001 < 0.001 > 0.05
TSH, miU/I 1.4+07 1.5+0.8 21+09 > 0.05 < 0.001 < 0.001
Thyroid volume, cm? 11.9+3.7 16.1+4.2 19.4+52 <0.05 < 0.001 <0.05
Nodule, % 18.4 46.2 63.1 < 0.001 < 0.001 <0.05

Notes: Data are given as mean = SD as appropriate;

BMI — Body Mass Index; WC — Waist Circumference;

TSH — Thyroid-Stimulating Hormone; P, ,— comparisons between controls and patients with IFG; P, ,— com-
parisons between controls and patients with T”2DM; P, ,— comparisons between patients with IFG and patients

with T2DM.
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BMI and waist circumference were significantly higher in the
IFG and T2DM groups than in the control group (P < 0.001
for both). There was no significant difference between the IFG
and T2DM groups regarding BM1 and WC.

As shown in Table 1, mean TSH level in the T2DM
(2.1 £ 0.9 mIU/l) group was significanly higher than
the control group (1.4 £ 0.7 mIU/l) and the IFG group
(1.5 £ 0.8 mIU/1) (P < 0.001 for both). Thyroid autoan-
tibody levels were within normal limits and did not differ
significantly between the three groups. Mean thyroid vo-
lume was significanly higher in the IFG (16.1 £ 4.2 cm’)
and T2DM (19.4 £ 5.2 cm®) groups than in the controls
(11.9 £ 3.7 cm®).

In T2DM group, there was a positive correlation be-
tween TSH and BMI (r=0.43; p <0.01), and between TSH
and WC (r=0.37; p <0.01).

Multiple linear regression analysis was used for the
assessment of independent predictors of thyroid volume
(Table 2).

Age, WC, 1FG diagnosis, and T2DM diagnosis remained
independently correlated with thyroid volume (B = 0.11,
P=0.003;3=0.28, P<0.001; =0.36, P<0.001; =0.52,
P <0.001, respectively).

Predictors of thyroid nodule formation were assessed by
multivariate binary logistic regression analysis (Table 3).

In the multivariate model, age, IFG diagnosis, and
T2DM diagnosis remained independently correlated with
thyroid volume (f = 0.11, P = 0.001; p = 0.28, P < 0.001;
B=0.36, P<0.001; B =0.52, P <0.001, respectively). Pre-
dictors of thyroid nodule formation were assessed by mul-
tivariate binary logistic regression analysis (Table 3). In the
multivariate model, age, IFG diagnosis, and T2DM diag-
nosis remained independently correlated with thyroid no-
dule formation (f = 0.04, P = 0.025; p = 1.09, P < 0.001;
B = 1.53, P < 0.001, respectively). The odds ratios for the
development of thyroid nodule in the presence of IFG and
T2DM were 3.01 and 4.65, respectively. These results pro-
vide evidence that IFG and T2DM is an independent risk
factor for thyroid nodule formation.

Discussion

Type 2 DM and thyroid disorders are two commonly
seen endocrinopathies in the adult population [9, 10]. It is
well known that IR and compensatory hyperinsulinemia are
the key factors in the pathogenesis of T2DM [11]. Area of
research in thyroidology is the association of IR with thyroid
functional and morphological abnormalities. Recent studies
have shown consistent association of IR and thyroid mor-
phological changes, raising the question of whether abnor-
mality in glucose metabolism, which is a final consequence
of IR, affects thyroid morphology [12, 13].

There have been only two studies of thyroid morpho-
logical changes among patients with T2DM. In the study
[14], consecutive 98 type 2 diabetic and 30 type 1 diabetic
patients were compared with 50 and 38 controls respective-
ly, in terms of thyroid volumes, gland echogenicity, nodule
prevalance, and TSH levels. Significant increases in me-
dian thyroid volume were observed in both subjects with
T1DM and T2DM in comparison to their control groups.
Moreover, thyroid nodules appeared more frequently in
patients with T2DM than in their control group (48 % vs.
28 %, P < 0.02). Thyroid nodule prevalence was similar in
patients with T1 DM and control group. TSH levels did not
differ between T2DM and control cases; it was significantly
lower than controls in TIDM patients, albeit witihin the
normal range [14].

A direct comparison of these findings and our results is
not possible because these investigators performed this study
in an iodine replete area and in patients with poorly con-
trolled DM and diabetic complications. Nonetheless, the
results of our study, except TSH evaluations, are consistent
with their findings, lending support to the notion that thy-
roid morphology is altered in patients with T2DM.

There are multiple potential explanations for our fin-
dings. We determined the relation between IFG and thy-
roid morphology. We found that serum TSH level was sig-
nificantly higher in patients with T2DM than in patients
with IFG and in controls. Also, TSH level was significantly
positively correlated with BMI and WC. Some humoral or

Table 2. Multiple linear regression analysis for the assessment of independent predictors of thyroid volume

Thyroid volume
B coefficient Standard error t P value
Age 0.11 0.001 2.8 0.003
WC 0.28 0.001 6.8 < 0.001
IFG vs. control 0.36 0.05 7.5 < 0.001
T2DM vs. control 0.52 0.05 10.3 < 0.001

Table 3. Multivariate binary logistic regression analysis for the assessment of independent predictors

of thyroid nodule formation

Thyroid nodule
B coefficient Standard error P value OR (95% Cl)
Age 0.04 0.025 0.035 1.02 (1.00-1.06)
IFG vs. control 1.09 0.26 < 0.001 3.01 (1.72-5.23)
T2DM vs. control 1.53 0.29 < 0.001 4.65 (2.46-8.32)

Note: OR — Odds Ratio; Cl — Confidence Interval for B coefficient.
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hormonal mediators from adipose tissue stimulate the hy-
pothalamus-pituitary-thyroid axis to increase TSH secre-
tion [15].

There is evidence in the literature indicating that there
is a possible relationship between leptin and the thyroid
hormones via an influence of leptin on the negative (TRH)
expression. Leptin may also act directly on TRH neurons
through leptin receptors on these cells [16]. Serum leptin
levels were found to be increased in T2DM [17]. Thus, in-
creased fat mass along with IR in patients with T2DM may
contribute to increased serum TSH levels via effects on se-
rum leptin concentrations [18].

We found that patients with IFG and T2DM had larg-
er thyroid volumes and higher risk for formation of thyroid
nodules. TSH is a major regulator of the growth and diffe-
rentiation of thyroid cells [19, 20]. The higher circulating
levels of insulin in case of abnormal glucose metabolism may
cause increased thyroid proliferation and thyroid nodules.

Working on screening programs for thyroid morphology
from the initial diagnosis of T2DM may provide early diag-
nosis, prevention, and timely treatment of nodular thyroid
disease and thyroid cancer in patients with abnormal glu-
cose metabolism.

A limitation of the present study may be the lack of fur-
ther information and comparison about some morphologi-
cal characteristics of thyroid nodules such as nodule diame-
ters and uni-/multinodularity in each group.

The cytological and histopathological outcome of each
thyroid nodule in the study groups has not been assessed
according to the study design which is another important
limitation.

Including this assessment in such a prospective design
may improve the strength of future studies.

Conclusions

Mean TSH level in the T2DM (2.1 £ 0.9 mIU/l)
group was significanly higher than the control group
(1.4 £ 0.7 mIU/1) and the IFG group (1.5 £ 0.8 mIU/1)
(P <0.001 for both). Mean thyroid volume was significan-
ly higher in the IFG (16.1 + 4.2 cm®) and T2DM (19.4 +
+ 5.2 cm?®) groups than in the controls (11.9 £ 3.7 cm’).

In T2DM group, there was a positive correlation be-
tween TSH and BMI (r=0.43; p <0.01), and between TSH
and WC (r=0.37; p <0.01).

Percentage of patients with thyroid nodules was also
higher in the IFG (46.2 %) and T2DM groups (63.1 %) than
in controls (18.4 %).

The results suggest that patients with impaired glucose
metabolism and type 2 diabetes mellitus have significantly
increased thyroid volume and nodule prevalence. The risk of
increased thyroid volume and nodule prevalence was found
to be significantly elevated with increasing BMI and abnor-
mal glucose metabolism.

References

1. Grani G., Sponziello M., Pecce V., Ramundo V., Durante C.
Contemporary Thyroid Nodule Evaluation and Management. J. Clin.
Endocrinol. Metab. 2020. 105(9). 2869-83. doi: 10.1210/clinem/
dgaa322.

2. Demiral Sezer S., Erdogan Yiicel E. Does insulin resistance
trigger thyroid nodule? Intern. Emerg. Med. 2021. 16(8). 2105-2108.
doi: 10.1007/s11739-021-02713-z.

3. Tang Y., Yan T., Wang G., Chen Y., Zhu Y., Jiang Z. et al.
Correlation between Insulin Resistance and Thyroid Nodule in Type 2
Diabetes Mellitus. Int. J. Endocrinol. 2017. 2017. 1617458. doi:
10.1155/2017/1617458.

4. Aydogan Y., Altay M., Unsal O., Kaplanoglu V., Cagir Y.,
Yildiz C. et al. An assessment of the relationship between thyroid no-
dule characteristics, insulin resistance and arterial stiffness in euthy-
roid nodular goiter. Endocrine. 2018. 62(2). 440-447. doi: 10.1007/
§12020-018-1701-6.

5. Kalra S., Aggarwal S., Khandelwal D. Thyroid Dysfunction
and Type 2 Diabetes Mellitus: Screening Strategies and Implica-
tions for Management. Diabetes Ther. 2019. 10(6). 2035-2044. doi:
10.1007/5s13300-019-00700-4.

6. Haroon S.M., Khan K., Magsood M., Igbal S., Aleem M.,
Khan T.U. Exploring the Effect of Metformin to Lower Thyroid-Sti-
mulating Hormone in Euthyroid and Hypothyroid Type-2 Diabetic
Patients. Cureus. 2021. 13(2). e13283. doi: 10.7759/cureus. 13283.

7. American Diabetes Association. 2. Classification and Diagno-
sis of Diabetes: Standards of Medical Care in Diabetes-2020. Diabetes
Care. 2020. 43 (Suppl. 1). S14-S31. doi: 10.2337/dc20-S002. PM1D:
31862745.

8. Pasyechko N., Chukur O., Krytskyy T., Bob A. lodine status
of children and women of reproductive age in the Western region of
Ukraine. International Journal of Endocrinology. 2019. 15(7). 541-
547. https://doi.org/10.22141/2224-0721.15.7.2019. 186057.

9. Pankiv V.1., Yuzvenko T.Y., Pankiv I.V. Type 2 diabetes mel-
litus and subclinical hypothyroidism: focusing on the role of cholecal-
ciferol. Problems of Endocrine Pathology. 2019. 68(2). 46-51. https.//
doi.org/10.21856/j-PEP.2019.2.07

10. Mehalingam V., Sahoo J., Bobby Z., Vinod K.V. Thyroid
dysfunction in patients with type 2 diabetes mellitus and its association
with diabetic complications. J. Family Med. Prim. Care. 2020. 9(8).
4277-4281. doi: 10.4103/jfmpc.jfimpc_838 _20.

11. Wondmkun Y.T. Obesity, Insulin Resistance, and Type 2
Diabetes: Associations and Therapeutic Implications. Diabetes Metab.
Syndr. Obes. 2020. 13. 3611-3616. doi: 10.2147/DMSO.S275898.

12. Kazukauskiene N., Podlipskyte A., Varoneckas G., Micku-
viene N. Insulin Resistance in Association with Thyroid Function, Psy-
choemotional State, and Cardiovascular Risk Factors. Int. J. Environ.
Res Public Health. 2021. 18(7). 3388. doi: 10.3390/ijerph 18§073388.

13. Spira D., Buchmann N., Dorr M., Markus M.R.P.,
Nauck M., Schipf S. et al. Association of thyroid function with insulin
resistance: data from two population-based studies. Eur. Thyroid J.
2022. 11(2). e210063. doi: 10.1530/ETJ-21-0063.

14. Junik R., Kozinski M., Debska-Kozinska K. Thyroid ultra-
sound in diabetic patients without overt thyroid disease. Acta Radiol.
2006. 47(7). 687-91. doi: 10.1080/02841850600806308.

15. Ortiga-Carvalho T.M., Chiamolera M.I., Pazos-Mou-
ra C.C., Wondisford F.E. Hypothalamus-Pituitary-Thyroid Axis.
Compr. Physiol. 2016. 6(3). 1387-428. doi: 10.1002/cphy.c150027.
PMID: 27347897.

16. Rogers R.C., McDougal D.H., Hermann G.E. Leptin ampli-
fies the action of thyrotropin-releasing hormone in the solitary nucleus:
an in vitro calcium imaging study. Brain Res. 2011. 1385. 47-55. doi:
10.1016/].brainres.2011.02.029.

17. Onyemelukwe O.U., Ogoina D., Onyemelukwe G.C. Leptin
concentrations in type 2 diabetes and non-diabetes Nigerian-Africans.

Tom 18, N2 5, 2022

www.mif-ua.com, http://iej.zaslavsky.com.ua 37



OpwuriHaAbHi AoocAipXeHHs / Original Researches

4]

Am. J. Cardiovasc. Dis. 2020. 10(4). 444-454. PMID: 33224595;
PMCID: PMC7675163.

18. Yu H., Li Q., Zhang M., Liu F., Pan J., Tu Y., Lu J. et al.
Decreased Leptin Is Associated with Alterations in Thyroid-Stimula-
ting Hormone Levels after Roux-en-Y Gastric Bypass Surgery in
Obese Euthyroid Patients with Type 2 Diabetes. Obes Facts. 2019.
12(3). 272-280. doi: 10.1159/000499385.

19. Chang Y.C., Hua S.C., Chang C.H., Kao W.Y., Lee H.L.,
Chuang LM. et al. High TSH Level within Normal Range Is Associ-
ated with Obesity, Dyslipidemia, Hypertension, Inflammation, Hyper-

Information about authors

coagulability, and the Metabolic Syndrome: A Novel Cardiometabolic
Marker. J. Clin. Med. 2019. 8(6). 817. doi: 10.3390/jcm8060817.

20. Matti B., Cohen-Hallaleh R. Overview of the 2015 Ameri-
can Thyroid Association guidelines for managing thyroid nodules and
differentiated thyroid cancer. N. Z. Med. J. 2016. 129(1441). 78-86.
PMID: 27607088.

Received 02.06.2022
Revised 20.07.2022
Accepted 03.08.2022 M

Volodymyr Pankiv, MD, PhD, DSc, Professor, Head of the Department of Prevention, Treatment of Diabetes and Its Complications, Ukrainian Scientific and Practical Center for Endocrine Surgery, Trans-
plantation of Endocrine Organs and Tissues of the Ministry of Health of Ukraine, Kyiv, Ukraine; https://orcid.org/0000-0002- 9205-9530
Tetyana Yuzvenko, MD, PhD, DSc, Prof,, Ukrainian Research and Practical Center of Endocrine Surgery, Transplantation of Endocrine Organs and Tissues of the Ministry of Health of Ukraine, Deputy Director

for Research, Kyiv, Ukraine; https://orcid.org/0000-0003-4229-2075

Ivan Pankiv, MD, PhD, DSc, Associate Professor, Department of Clinical Immunology, Allergology and Endocrinology, Bukovinian State Medical University, Chernivtsi, Ukraine; https://orcid.org/

0000-0001-5576-636X

Conflict of interest. There is no conflict of interest that could be perceived as prejudicing the impartiality of the research reported.
Author contributions. Each author contributed equally to design and conduct of the study, data collection and analysis, data interpretation and manuscript writing.
Funding. This research did not receive any specific grant from any funding agency in the public, commercial or not-for-profit sector.
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" YKpQiHCbK HQYKOBO-TMPAKTUYHM LIEHTD €HAOKPUHHOI Xipyprii, TOQHCIAQHTALT eHAOKPVHHMX OpraHiB i TkaHuH MO3 YkpaiHu,

M. KuiB, YkpaiHa

2 BYKOBUHCBHK ASPXKQBHUM MEAWYHWI YHIBEPCUTET, M. YepHiBLj, YkpaiHa

O6’eM LUUTONOAIBGHOT 30A03M | HOCTOTA TUPEOTAHMX BY3AIB Y NALIEHTIB
3 MOPYLUEHHIM FAiKeMii HaTLWe i LYKPOBUM Aia6eTom 2-ro Tmny

Pe3iome. Axmyaavnicmo. B3aeMO03B 30K MiX iHCYIiHOpE3UC-
TEHTHICTIO Ii HAassBHICTIO BY3JIiB IIIUTOIOAIOHOI 3a1031 HE 3’5CO-
BaHMI. [HCY/IiHOPE3UCTEHTHICTh ACOLLIOETHCS 3i 30iLTbLICHHSIM
00’eMy TIUTOIOAIOHOI 3371031 ¥ MONIUPEHICTIO TUPEOIMHUX BY3-
JIiB y MAIli€EHTIB 3 METa0OIIUHUM CUHAPOMOM. 3a3Buyaii MeThop-
MiH y Maui€eHTIB i3 1yKpoBuM Aiaderom 2-ro tumy (LI2) moxe
BIUIMBAaTH Ha (QYyHKUiO i MOpdoiorio IUTONoAIOHOI 3a103U.
JaHi mpo B3a€MO3B’SI30K MOPGOJIOTIYHUX 3MiH IIUTOMOMIOHOL
3aJ1031 3 MOPYIIEHHSIM BYIJIEBOAHOIO 0OMiHy oOMexkeHi. Mema:
MPOCHEKTUBHE AOCIIIKEHHS OyJ10 MTPOBEACHO AJIsl OLIHKU MOpY-
weHHs raikemii Harme (ITTH) i L2 sk dakTopiB pusmnky 30i1b-
IIeHHST 00’€My HIMTOMOMIOHOI 3a103U ¥ TTOMIMPEHOCTI BY3JIB y
itononedinuTHOMY peryoHi. Mamepiaiu ma memoou. [1poBeneHo
MPOCIIEKTUBHE AOCIIIKEHHS TUITY «BUMAaI0K — KOHTPOJIb» Y Ta-
mienTiB i3 [1'H i LIJ12. Jani Oyau 3i0paHi 111010 BCiX MAIliEHTIB
3 HemomaBHo miarHoctoBanumu [1T'H i LI/I2 ympomnoBxk mepiomy
i3 ciuns 2018 poky mo rpyass 2020 poky. 65 nauientis i3 IITH i
52 mauienTu 3 LIJ12 Oyau paHmoMi3oBaHi 3a BiKOM, CTaTTIO i cTa-
TYCOM KypiHHS 3 38 cy0’€KTaMu 3 HOPMaJbHUM BYIJIEBOAHUM
MeTaboJi3MOM. YCiM yJacHMKaM TTPOBOAWIM BU3HAUEHHST TUPEO-

tporiHoro ropmoHy (TTT) i ynbTpa3ByKoBe DOCTIIKEHHS ILIM-
TonoaioHoi 3an03u. Pezyssmamu. Cepenniit pisens TTI y rpymi
a2 (2,1 £ 0,9 MMO/n) OyB BipoTinHO BUILUM, HiX Y KOHTPOJIb-
Hiit rpymi (1,4 = 0,7 MMO/n) i rpymi 3 [1IT'H (1,5 £ 0,8 MMO/n)
(P<0,001 st 060x). PiBHi aBTOAHTUTIII A0 IIUTOIOMIOHOT 3371031
repedyBasii B Mexax pedepeHCHUX 3HaUeHb i1 iCTOTHO He BiIpi3-
HsUTMCST MiXX TpboMma Tpynamu. CepemHili 00’eM HIMTOMOAIOHOL
3aJ1031 OyB BiporinHo BuiuM y rpynax 3 [1II'H (16,1 + 4,2 cm¥) i
A2 (19,4 + 5,2 cm?), HiX y KOHTpObHi# rpymi (11,9 £ 3,7 cm).
Y rpyni /12 cnocrepiranacs nmo3utuBHa Kopessiist mixk TTT ta
IMT (r = 0,43; p < 0,01), a Takox mixx TTI i okpyxHicTIO Tasii
(r=0,37; p <0,01). Bincorok maitieHTiB i3 By3JaM1 IIIATOTIONI0-
HOI 3a1031 Takox OyB BuinuM y rpymax 3 I[ITH (46,2 %) i LIJ12
(63,1%), Hix y KOHTposbHiii rpyri (18,4 %). Bucroeku. Y nauieH-
TiB 3 TMOPYILIEHHSIM IJIiKeMii HaTile i LyKpOBUM AiabeTom 2-To
THITY BipOTiZHO 30iJIbIIeHI 00’ €M IIUTOIIOAIOHOI 3aJ103U I TTOLIN-~
PEHICTb TUPEOITHUX BY3J1iB MOPiBHSIHO 3 KOHTPOJBHOIO IPYIOI0.
KiiouoBi cjioBa: 1ykpoBuii giaGer 2-ro TUILy; TMOPYILIEHHS TJli-
KeMii HaTIIe; BY30J1 IIMTOIOIiOHOI 3a1031; 00’ €M IIUTOMOAIOHOL
3aJ1031
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MNo3utneHumn edekr Bitaminy D
HQA 3HM)KEHHS MOCU TIAQ Y NALLIEHTIB
3 OXKUPIHHAM HA TAI AIKYBOHHS
FAIOKOroHONoAIOHMM NnenTuAom 1
Ta MoAUPIKALiT COCOBY XUTTS

Pe3tome. AkrtyanbHicTe. OxupiHHsi, npegiabeT Ta yykposuii giabet 2-ro Tuny (L4A2) e rnobansHumMmu XBopo-
6amu, SKUMU TaKOX YpaxKeHo HacesieHHs1 YKpaiHu, 3 LOopiYHUM 3pOCTaHHSIM 3aXBOPHOBAHOCTI. IHCyniHopesuc-
TEHTHICTb BUHUKaE mavixe y 90 % nauicHTIB 3 OXUPIHHAM, CIIPUSIE HAKOMUHYEHHIO 6irl0i XUPOBOI TKAHWHW Ta Mae
PU3NKK LLJO[O MOZAasnbLLIOro po3BUTKY npegiabety 1a 2. NpoTe iHLLi YNHHUKN TaKoX BIgirparoTb HeratuBHy
posib y rn1aHi poO3BUTKY OXUPIHHSA, 30KpeMa Le aegiynt xonekanbumngeporny (sitamiHy D). BitamiH D — cTepo-
igHWYi rOpMOH, OCHOBHa GOYHKLiSl AKOro rnosisirae B perynsayii kanbyieBo-gpochopHoro meraboniamy, nporte Ls
MOJIEKYa TakoX AEeMOHCTPYE Pi3HI BIACTUBOCTI, 30Kpema BrJiuB Ha BYriieBogHu ooMiH. MeTa gocnigxeHHs:
BU3HAYNTN Ta OLIHNTU POJib MIABULLEHHS piBHS BiTaMiHy Dy nauieHTis, ski oTpumyBanu Teparnito aroHictamm
rnokaroHonogiéHoro nentugy 1 (alTIl1-1) y koM6iHayii 3 fo30BaHUM hi3NYHUM HaBaHTaXeHHSIM 4715 JliKyBaH-
HS1 OXKUMPIHHS, Ta MOPIBHATY €(heKTUBHICTb Takoi KOMOIHaLii 3 nayieHTamu, y Skux y nporpami 3axogiB 3 /liKyBaH-
HS OXXUPIHHSI 3aCTOCOBYBAaINCh METGDOPMIH Ta iHFIGITOPU HATPIN3aNIeXHOro KoTpaHcrnopTepa riitoKo3u 2-ro Turny
(iIH3KTr-2). MaTepiann Ta MeToau. Y npocrieKTUBHE AOCTIAXEHHS 6y 3anyqeHi 155 naLieHTiB 3 OXUPIHHAM,
cepen SKuX AaHi criocTepexeHHs1 6ynu JoctynHi y 49 nayieHtiB. OCHOBHY rpyrny ctaHoBum 30 nauieHTiB, AKi
oTpUMyBann B KoOMrneKkcHivi tepanii al'Til1-1 niparnytug (ocHoBHa rpyna alTil1-1) y gosax Big 1,2 go 3 mr Ha
[o6y. KoHTpornbHa rpyna ctaHoBuna 19 nayieHTiB | oTpuMyBasia KOMIJIEKCHY Tepariito i3 3aCToCyBaHHAM MET-
opmiHy B LyofeHHux go3ax Big 500 go 2000 mr, iH3KTI2 y wjoReHHnx gosax sig 10 go 12,5 mr. JlikyBaHHs
feoiunty BitamiHy D npoBoaunock xonekanbuugeposnom y 4o3si 4000 MO/no6y. Peaynbtatu. B ocHoBHIvi rpyni
alTir-1 maca tina go nikysaHHsi 6yna B cepegHbomy 104,6 kr, nicas nikyBaHHa — 96,36 kr (p = 0,000007); y
cepefHboMy nauieHTn BTpatunm 7,8 % (pianasoH 1-23,71 %) Big no4yatkosoi macu Tina. IMT [o nikyBaHHs B
cepefHboMy ctaHosus 37,1 Kr/M?, niicns nikyBaHHs — 34,11 kr/M? (p = 0,000006). Y KOHTPO#bHIV rpymni maca
Tina go snikyBaHHs1 cTaHoBuia B cepefHbomy 99,4 kr, nicns nikyBaHHa — 91,74 kr (p = 0,000196); y cepes-
HbOMYy nayieHTn BTpatunn 7,73 % (giana3oH 0-16,9 %) Big no4atkosoi macw Tina. IMT [o nikysaHHs B cepes-
HbOMy cTaHoBuB 35,6 kr/M?, nicnisi nikyBaHHA — 34,11 kr/m? (p = 0,000196). AHani3 napameTpis BYriieBOJHOro
06MIHY roKa3as BiporifgHO HWXXYUi piBeHb [TII0KO3u KpoBi — 5,75 MMOsIb/n1 B 0cHOBHIVI rpyni al TIl1-1 nopiBHsAHO
3 8,42 MMorib/n1 y KOHTPOsbHIV (p = 0,00024). Cnig 3a3Ha4nTu, WO aHanoriyHa KaiHidHa KapTuHa Takox crio-
cTepiranace nicnis niKyBaHHs, He3BaxKaroyn Ha KomrneHcayito L2 y BCix nayieHTiB: BipOrigHO HUX4Ymii piBeHb
r710K03n KpoBi — 5,03 MMOosib/11 B OCHOBHIV rpyni al TIM1-1 nopiBHsHO 3 5,99 MMOIL/N y NayieHTIB KOHTPOSIbHOT
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rpynum (p = 0,002453). lNpoTe BiporigHo BULLi piBHI iHCYiHY criocTepiranucs B 0CHOBHIV rpyni alTIrn-1 go niky-
BaHHs — 27,02 mOa/n nopisHsaHo 3 18,59 mOQ/n y nauyieHTiB KOHTPoIbHOI rpynu (p = 0,003286). licns niky-
BaHHS criocTepiranack aHanoriYHa cutyauis LWoAOo BiporigHo BULLMX PIBHIB iHCYniHY: 19,41 mOm/n y nauieHTis
ocHoBHoI rpynu alTiM1-1 nopiBHsiHO 3 14,42 mOp/n y nauieHTIB KOHTPosbHOI rpynu (p = 0,0024). BignoBigHi
3MiHW TakoX criocTepiranich Lo[o rnokasHukis iHgekcy HOMA. BucHoBku. OTpumaHi pe3ynbtatv csig4arb
Mpo BUCOKY eeKTUBHICTb MiABULLEHHS PIBHA BiTaMiHy Dy pasi ioro HefocTaTHOCTI y nayieHTiB y KOMITIEKCI
3axopfiB 3 JSiKyBaHHS OXWUPIHHSA NiparnyTmaom, MeTgopmiHom abo iHSKTI-2.

Kntoy4oBi cnoBa: oxupitHs, aroHicTy rilokaroHonogioHoro nentugy 1, MeTopMiH, iHrGITopu HaTpPIK3anexHo-

ro KoTpaHcriopTepa 7oKo3u 2-ro vy, BitamiH D

Bctyn

OxupiHHA, npeniader Ta IyKpoBUil diabeT 2-ro TUIY
(IA2) € rmmobaibHUMU XBOpOOAMU, SIKUMM TaKOX ypa-
JKeHO HaceJieHHsI YKpaiHu, 3 IIOPiYHUM 3pOCTaHHSIM 3a-
XBOPIOBAHOCTI [1]. AHaJi3 JaHUX TOKA3YeE, 1110 OXUPIHHS
BU3HAYa€eThCs y Oiabuie HixX 1 Mapa ocid y BCbOMY CBITi,
nepeBakHa OUIBIIICTh KX BUMAAKIB (0113bKO 650 MJIH) —
11e mopocJiie HaceneHHs. 3a nanumu BOO3, B YkpaiHi oxu-
piHHs giarHocTyeTbes y 24,8 % HaceaeHHsT (TOOTO OJIM3bKO
10 mJiH oci0), cepen sSIKMX TiepeBaxkHO XiHKu [2, 3]. ETtio-
JIOTIYHUMU YUHHUKAMU, 3 IKUMU aCOLIOETHCSI PO3BUTOK
oxupinfsa Ta 1J12, € reHeTHYHI MTOPYIIeHHS, HaIJIUIIOK
BXMBaHHS KUPIB Ta MPOCTUX BYIVIEBO/IB, MaJOPYXOMUIA
cnoci6 xuttsa [4—7].

[HCYyNniHOPE3UCTEeHTHICTh BUHMKAE Maiike y 90 % Tma-
LIEHTIB 3 OXKUPIHHSIM, CIIPUSIE HAKOMTMUEHHIO 01101 >KUpo-
BOI TKAHWHM Ta MA€ PU3MKHU 1100 TTOAATBIIOTO PO3BUTKY
npeniadery ta LIJI2. [Tpore iHIII YMHHUKY TaKOX Bifirpa-
IOTb HETAaTUBHY POJIb Y IUIaHI PO3BUTKY OXKUPiHHS, 30Kpe-
Ma 1e nedinuT xoneKaabuudepoiy (Bitaminy D).

Bitamin D — cTepoinHuii ropMoH, OCHOBHaA (DYHK-
LisI IKOTO IIOJISITA€ B PETYJIsii KalbllieBo-pocdopHOTro
MeTaboJi3My, MpoTe 15l MOJIeKyJa TaKOX JAEMOHCTPYE
pi3Hi BIaCTUBOCTI, 30KpeMa BILIMB Ha BYIJIEBOTHUI 00-
MiH. 3a JaHUMM aBTOPiB, AediuuT abo HEAOCTATHICTH
BiTaMiHy D acoliloioTbCs 3 BUIIUMM PU3UKOM iHCYIi-
HOPE3UCTECHTHOCTI Ta mpeaiabeToM B 0Ci0 3 OXUPIiHHIM
[8, 9]. IcHye mexinbKa rimores, siki MOSICHIOIOTH 3B’ 130K
MiX piBHeM BiTaMmiHy D i ByrieBogHUM 0OMiHOM (BILIMB
BiTaMiHy D Ha 4yTJMBICTH KJIITMH OO iHCYJiHY Ta Ha
BiacHe (PYHKIIiI0 OeTa-KIiTUH MiAILIYHKOBOI 3aJI03H, a
TaKOX 3MiHU MOJIEKYJI, 110 PETyII0I0Th MeTaboJi3M Bi-
TaMiny D). Buie3zaszHaueHi MoJIeKyasapHi aHOMaJii abo
imiormaTUYHe 3HIMDKCHHS piBHS Bitaminy D pa3oM 3 Ha-
SIBHICTIO OXUPiHHS MOXYTb MiIBUILYBAaTU PU3UK iHCY-
niHope3ucteHTHOCTI [10]. Lli rimoTe3u miaATBEepIXYIOTb
pe3yJibTaTu €KCTepUMEHTATbHUX AOCHiIXEHb, Y TOMY
YUCJIi Ha MOAEJISIX TBAapUH, MeTaaHali3iB Ta CUCTEeMaTUy -
HUX OIJISIIIB JIiTepaTypH, 1110 T03BOJISIE BIIEBHEHO AUCKY-
TYBaTH PO POJib BiTaMiHy D y KOMIUIEKCHOMY JIiKyBaH-
Hi oxxupinug [11].

BaxJMBol0  CKJIaZIOBOIO  KOMILUIEKCHOTO  JIiKyBaHHSI
OXUPiHHSI € aJeKBaTHa XapyoBa MOBEdiHKa Ta IOJeHHE
Io30BaHe (pi3MuyHe HaBaHTAXKCHHs, ajie TAKOX iCHYE IIO-
Ka3oBa 0a3a, 1110 JeMOHCTPYE CYTTEBY poJjb BitamiHy D y
KOMILJIEKCI 3aXO/iB 3 JIIKyBaHHST OXKUPiHHSL.

KoHcepBaTrBHE JIiIKyBaHHSI OXWPiHHSI Ta acollilioBa-
HUX 3 HUM KOMOPOiMHMX CTaHiB, 30KpeMa nedilury abo
HeIOCTaTHOCTI BiTaMiHy D, € KOMIUIEKCHUM, BKIIIOUA€E

Mpu3HauYeHHsT (apMaKoJOTriyHMX 3aCc00iB pa3oM 3 MOAM-
(dikauiero crocody xuttda. [lomiOHuMit minxin A03BOJSIE
JOCSITTH BipOTiTHOTO 3HVKEHHST MacH Tiia Ha 5—15 % (rte-
peBaXKHO IUISIXOM 3MEHILIeHHS BiCIIepaIbHOTO XKUPY (0i101
SKUPOBOi TKAHWHM) Bill BUXiIHOI Macu mMpoTsaromM 4—6 Mi-
CS1IiB, 11O BiAIIOBiZa€ CBITOBUM CTaHAApTaM ILOAO TEMILY
BTpaty Baru 0,5—1 KT Ha TUKICHB).

Cepen dapmakoJoriyHMX 3aco0iB, 110 3apa3 3aCTOCO-
BYIOTBCSI JUISI JIIKyBaHHSI OKUPiHHSI, € arOHICTU TJIIOKaro-
HononioHoro mentuay 1 (al'TITI-1). Cepen iHmux npe-
rmapaTiB, IO 3HIKYIOTh PiBeHb iHCYIiHOPE3MCTEHTHOCTI
Ta MOXYTb TaKUM YMHOM 3aCTOCOBYBATUCH y KOMILIEK-
CHili Tporpami JIiKyBaHHsI OXHPiHHSI, BUAUISIOTh TaKOX
iHTiIOITOpM HATpili3ajeXXHOro KOTpaHCIIOpTepa ITIOKO3U
(iH3KTT2), merdopmiH, a Takoxk iXx KoMOiHallii, K 0yJ10
BXK€ MOKa3aHOo B IMOINePeAHhOMY HAIlIOMY JOCTiIKeHHi [7].
HediuuT BitTaminy D KOMIIEHCYETBCS 1IISIXOM TTPU3HAYEH-
HSI XOJIeKaabLu(epoy.

Ha croromHi HegocTaTHLO BUBYEHUMU Cepell YKpaiH-
CbKMX MauieHTiB € 3actocyBaHHs1 al'TIIl-1 y komOGiHalii
3 aJleKBaTHUM 3a 00cSIroM (hi3MYHMM HaBaHTAXEHHSM Y
JIIKyBaHHI OXXUPIiHHSI HA TJIi HEAOCTaTHOCTI abo AeiluTy
BiTaminy D.

Merta J0CHiKEeHHA: BU3HAYUTU Ta OLIIHUTHU POJIb ITilI-
BUILIEHHS piBHS BiTaMiHy D y malieHTiB, sIKi OTpuMyBaiu
tepamito al'TIIl-1 y xomGiHawii 3 go3oBaHUM (i3UYHUM
HaBaHTaXXKEHHSIM ISl JTIKyBaHHSI OKUPIiHHSI, Ta MOPIiBHSITU
e(eKTUBHICTh TaKoi KOMOiHallil 3 IMalliEHTaMu, y SIKUX Y
Mporpami 3axo1iB 3 JIiIKyBaHHS OXKUPiHHSI 3aCTOCOBYBaJIMCh
Merdopmin Ta iH3KTT-2.

Marepiaam Ta metoamn

V mnpocneKkTUBHE MOCITIIKEHHS OyauM BKIIOYeHi 155
Mali€HTIB 3 OXMUPIHHAM, SKi MPOXOAWIM JIIKYBaHHS Ha
KJIiHiYHMX Oa3zax kadeapu xipyprii IHcTuTyTy Oiojorii
Ta MeauuuHM KWUWIiBCHKOrO HaILiOHAJIBHOTO YHIiBEPCH-
tery imeHi Tapaca IlleBuenka, y kiiHikax «Bepym Ekc-
nept» (M. KuiB), «AHnpouentp» (M. Kuis, M. O0OyxiB) 3
01.01.2020 o 24.02.2022.

[NamienTn oTpuMmyBaau B KOMIUIEKCHINI Teparrii
al'TITT-1 niparnytun (ocHoBHa rpyma alTIIl-1) y mio-
NeHHuX no3ax Bim 1,2 mo 3 mr Ha noOy. IlouaTtkoBa mosa
al'TITI-1 ctaHoBMIa B MepIIunii THKIEHDb 0,6 MT, 3 IIOTHX-
HEBUM TIiIBUIIEHHSIM 1031 Ha 0,6 MT Ta TOBEOCHHSIM JIO
1,8 mr. [ligBuineHHs 1031 3a mOTpedu 10 2,4 ado 3 Mr IIpo-
BOJWJIOCH Y pa3i BiACYTHOCTI 3HMIKEHHSI Macu Tijla Mpu-
HaiimMHi Ha 0,5 KT Ha THOKIEHD ITpoTsroM 60 qHiB Big rmoyar-
Ky Tepartii. TuTpyBaHHS 1031 JipariyTUILy TPOBOIMUIIOCH 3a
JIOITOMOTOI0 3aC0O0iB TeieMeIMIIMHY (Pi3Hi 3ac00U 3B SI3KY)
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MPOTSTOM IEPioAy CIOCTEPEeKEeHHS I1ifi KOHTPOJIEM HasiB-
HOCTI YM BiICYTHOCTI MOOIYHUX [iii, 3HIZKEHHS MacH Tija.
KoHTtposibHa rpyna oTpuMyBajla KOMIUIEKCHY Tepartiio i3
3aCTOCYBaHHIM MeT(OPMiHY B IIOASHHMX A03axX Bix 500 mo
2000 mr, iH3KTT -2 y monenHux mo3ax Big 10 1o 12,5 ML

IIpu minGopi mpemapartiB Ta BiAMOBIZHO 3aJdy4YeHHI
nalieHTa 10 OJHI€l 3 TPYIT HOCIiIKEHHST OpaBCsl 10 yBaru
COLIiaJIbHUIA CTaH TAalli€HTa y 3B’SI3KYy 3 BHCOKOIO BapTic-
TIO OKpeMHUX TpyIl (apMaKOJIOTIYHMX 3ac00iB B YKpaiHi,
BKJIIOUAIOUH JIiparjyTua, Ta 3HUXKeHUM (DiHaHCYBaHHS Ta-
JIy3i OXOpOHMU 300poB’s [12].

KputepieM BKIIOYEHHSI B IOCJIIKEHHSI Oysia HasiB-
HICTh OXMpiHHS, 110 BU3Havamoch npu IMT > 30 kr/m?,
a60 okpyxHocri Tajii (OT) y xiHok > 80 cM, y 40OJI0BIiKiB
> 94 cm, abo cniBBinHomeHHi OT Ta OKPYXHOCTi CTeroH
(0C) OT/0OC > 0,85 y xiHok, > 0,9 y wonosikis [3]. [Tpo-
BeneHHs1 BumiptoBanb OT, OC, OT/OC BinnosigHo 10
pexoMennaniii BOO3 3gilicHIOBaau 3a JOIIOMOIOIO BU-
MipIOBaJIbHOI PYJETKHU 3 €JIaCTUYHOIO CTPIYKOIO B CAHTU -
MeTpax, JJIsi BU3HAYEHHSI POCTY B METpaX BUKOPUCTOBY-
Basim poctoMmip. Kputepii cranmapty American Diabetes
Association (ADA) 3acTocoByBaJuCh IJIsI AiaTHO3Y Ta Jii-
KyBaHHS LIYKpPOBOTO miabdeTy, mpexiadety [4]. [lamienTn 3
LI/12 He oTpuMyBasu iHCyJIiHOTepario. HacuueHHs BiTa-
MiHoM D Bu3Hauasoch SIK JOCTaTHE TIpU piBHi > 30 Hr/m,
Y DOCIIIKeHHI He PO3IUISIIIN 0ci0 3a piBHEM TSKKOCTI Jie-
diuuty Bitaminy D [13].

[us miKyBaHHSI HEIOCTAaTHOCTI BitamiHy D (piBeHb
Huk4e 3a 30 Hr/11) Tpu3HavYaBcsl XoJIeKaablrdepo y 103i
4000 MO 1 pa3 Ha noOy. IlamienTaM MPOBOIMINCH TOp-
MOHaJIbHI TOCTIIKEHHS, BKJIIOYAlOUM BU3HAYEHHS PiBHSI
KaJIBIIUTOHIHY, 6ioXiMiuHi mocimkeHHsT KpoBi. KilbKicTh
KPOKiB BU3HAYaJIaCh i3 3aCTOCYBaHHSIM MPOrpaM y CMapT-
¢onax abo cmapT-roguHHUKax. JIiKyBaHHsI CyMyTHbOI Ta-
TOJIOTil IIUTOIIOMIOHOI 3a/I03U MPOBOAWIACH BiAIIOBITHO
N0 CTaHAApTIB, 1110 BUCBITJICHO B HAIIIMX IOTEPEIHIX ITy-
Omikarrisix [14]; yci o0cTexkeHHsI TIPOBOAMIMCH Ha IovyaTt-
Ky DOCJIIXKEeHHS Ta TPUHANMHI yepe3 Ba Micslli B iloro
MOYaTKYy.

CratuctTnyHa oOpoOKa maHux Oyja 3milicHeHa IIpo-
rpaMHMM 3a0e3MeuyeHHsIM i3 3aCTOCYBaHHSIM Herlapa-
METPUYHUX CTaTUCTUYHMX METOMdIB: TecTy BinkokcoHa,
Manna — YiTHi, TouHoro tecty ®Dimepa (two-tailed). Cra-

TUCTUYHA Pi3HUIS MiX TOCHIIKyBaHUMHU IMapamMeTpaMu
BBaxkajacs BipOriIHOIO IIpU MOKa3HUKY p MeHiie 3a 0,05.

HocnimkeHHsT cxBajieHe KOMIiCi€lo 3 0ioMeIUYHOT eTH -
k1 KniBchbKOro HallioHaJaIbHOTO YHiBepcuTeTy iMeHi Tapaca
IIeBuyenka (rmporokon Ne 2 Bim 26.02.2021).

PesyAbTaTH

I3 155 marientiB 3 oxupinusam 49 (32 %) mnaiieHTiB
3BEPHYJIMCh Ha TMIOBTOPHUI OIJISI, i BiIMOBIMHO pe3yJibTa-
TH 1ILOTO CITOCTEPEXEHHST OyJIM 3aCTOCOBaHi sl TTOAATb-
IIIOTO aHaJi3y.

OxupiHHSI OyJI0 MiarHOCTOBAaHO B 000X TpyIriax, INpu
LIbOMY CTYII€Hi OXXMPiHHS He IMoKa3aJi CTaTUCTUIHOIL pi3-
HUIII B 000X rpynax J0 MoYaTkKy JIiKyBaHHSI Ta HA MOMEHT
CIOCTEPEXKEHHsI ITiC/asl MPOBEAEHOTO KypCy JiKyBaHHS.
AHaJti3 OCHOBHHUX JOCIIIIKYBaHMX ITapaMeTPiB IIPOIEMOH-
CTpOBaHO B TabII. 1.

Pesynbratu pocnimkeHHs uux 49 nauieHTiB nmokasaiu,
o B ocHoBHiit rpymi al' TITT-1 nepe6ysano 30 (61 %) na-
LI€HTIB, KOHTPOJIbHY Tpyny craHoBuau 19 (39 %) mariieH-
TiB. I1pm anami3i mannx namieHTiB ocHoBHOI rpym al TIIT-1
BUSIBIICHO, 110 25 (83,3 %) mailieHTiB MaJli HeTOCTaTHICTh
BiTami"ny D, 110 craTucTUYHO HE BiApPi3HSUIOCS Big KOH-
TPOJIBHOI TPYIIH, Jie 3HUXEHi piBHI BiTamMiHy D BHM3Haua-
quch B 17 (89,5 %) nauientis (p > 0,05).

Vci manieHTH 3 HeIOCTaTHICTIO a00 meilluTOM BiTaMi-
Hy D orpumyBanu 4000 MO xosekanbiudeposty IoAeHHO
IIPOTSITOM IIepiofy crocTepexeHHs. PiBeHb ioHi30BaHOTO
Kajbllito B 000X rpymnax OyB CTaTUCTUYHO OAHAKOBUM, Y
cepenHbomy 1,24 mmonb/a B ocHOBHIl rpymi al' TITI-1 Ta
1,23 MMoOJIb/1T Y KOHTpOJIBHIH Tpyri (p > 0,05). Bunankis
rinepnapaTupeo3y y IOCJiIXyBaHUX MAalliEHTIB He OyJ10
JiarHOCTOBAHO.

AHaJli3 TTapaMeTpiB BYIJIeBOAHOTO OOMiHY ITOKa3aB Bi-
pOrinHO HMXXYMIA piBeHb INIIOKO3W KPOBi B OCHOBHIll Tpy-
mi alTITI-1 (5,75 mmonb/a nopiBHSIHO 3 8,42 MMOJIb/N
y KOoHTpoJibHiit rpyni (p = 0,00024)). Cnin 3a3HauyuTH,
II0 aHaJIoOTiYHA KIIiHIYHA KapTWHA TaKOX CIIOCcTepira-
Jlach TIiCJISl JIiKyBaHHSI, He3BaXkKaloud Ha KOMIIEHCAIlilo
LIJI2 y Bcix mali€HTiB: BipOTrimHO HMKYWI piBEHb IJIIOKO-
31 KpoBi — 5,03 mmosnb/a B ocHoBHi# rpyni al' TITT-1 mo-
PiBHSIHO 3 5,99 MMOJIb/N y MAalliEHTIB KOHTPOJBHOI TPy
(p =0,002453).

Ta6bnuysi 1. AHanis napameTpis ByrnesogHoro o6miHy Ta 25(OH)D y nauieHTiB fo Ta nicas nikyBaHHs,
cepefHe (Biana3oH)

OcHoBHa rpyna al'nn-1 (n = 30) KoHTponbHa rpyna (n = 19)
Mapametpu Ao Micna Moka3Huk do Micnsa Moka3Huk
NiKyBaHHSA nikyBaHHS p NiKyBaHHSA NiKyBaHHSA p

Mioko3a nna3mm KpoBi, 5,75 5,03 8,42 5,99

MMOTb/ (3,73-17,1) | (346-7,2) | 0001426 | (46114 | (381-85) | 2000625
. 27,02 19,41 18,59 14,42

IHcyniH, MmOp/n (7,93-45,6) (4,4-40,3) 0,002750 (6,3-40) (2-30.2) 0,052625
7,22 4,25 7,19 3,97

IHAekc HOMA (1,31-342) | (1,21-85) | %000664 | (159 238) | (0,46-10,03) | 2003763
19,44 30,59 19,1 28,31

25(0OH)D, Hr/gn (5,4-45.6) (11-52,79) 0,000063 (1,1-35,5) (15,3-38,5) 0,007013
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IIporte piBHi iHCyAiHY Oy/aIM BipOTimIHO BUIIMMU B OC-
HoBHiit rpymni al TITI-1 go nikyBanus — 27,02 MOn/n no-
piBHsIHO 3 18,59 MOn/n1 y malieHTiB KOHTPOJIBbHOI Ipynu
(p = 0,003286). ITicag nikyBaHHSI cIiocTepirajach aHa-
JIOTiYHA CUTYyallisl 010 BipOTiMHO BUILMX PiBHIiB iHCYTi-
Hy — 19,41 MOn/n y nanieHTiB ocHoBHOI rpynu al' TITI-1
nopiBHssHO 3 14,42 MOpn/n y maiieHTiB KOHTPOJbHOI
rpymu (p = 0,0024). BinnoBinHi 3MiHM TaKOX CIIOCTE-
piraauch monmo mokasHukiB iHgekcy HOMA (tabm. 1).
[loniOHi MOKa3HMKM TiMepiHCyIiHEMil B OCHOBHIH rpyIii
al'TII1-1 MOoXyTh MOSICHUTHM HUXKYi PiBHI IJIIOKO3M IJ1a3-
MU KpOBi.

Kpim Toro, aHamiz moxkasaB BipOTiIHO HMXYY 4acTO-
Ty BumankiB LJ12: y 3 (10 %) maiieHTiB B OCHOBHIi1 TpyTTi
al'TIIT-1 mopiBHstHO 3 13 (68 %) marieHTaMu KOHTPOJIBHOI
rpyr (p = 0,0001), 1110 MOKe IPU3BOAUTH IO BUILIOTO PiB-
HSI TJIIOKO3M MPU aHaTi3i TabopaTOpHUX Pe3yJIbTaTiB.

CrioctepexxeHHs B cepelHboMy TpuBaio 4,39 micsus, y
nauieHTiB ocHoBHOI rpynu al TIT1-1 ctanoBwio 4,2 Mics-
LI, Y KOHTPOJbHIN Tpymni — 4,68 micaug (p > 0,05). ITa-
mieHTn ocHoBHOI rpyrm al'TlIl-1 momeHHO OTpMMYyBaIn
JiparayTya y Takux gosax: 6 (20 %) — y nosi 1,8 mr, 20
(67 %) — 2,4 mr, 4 (13 %) — y no3i 3 ML

V¥ Bcix nanieHTiB ocHoBHOI rpynu al TIT1-1 i yac crio-
CTePEXXEeHHSI BU3HAYAIUCh AUCTIENTUYHI MPOSIBU (HYI0Ta)
MPOTSITOM TIEPIIMX YOTUPHOX TYXKHIB Bil TTOYATKY IPUIA0-
My Jdiparnytuny. Y 4 (13 %) mauieHTiB iHIIMX MOXKJIUBUX
NOO0IYHUX Mili, BKJIIOYAIOUM IiABMINEHHS KaJbLMTOHIHY,
He BM3HAYajJioCh y TpOIeci MOCIiIKEeHHsS Ta Ha MOMEHT
KOHTPOJIBHOI'O OIJIsIAy. IHII MOXJ/IMBI TOOIYHI Ail Bix ap-
MAaKOJIOTIYHMX MpeIapariB, BKIIOYAIOUH TillOTIiKeMilo, He
BU3HAYaJIMCh B 000X JAOC/IIKyBAaHUX Ipyrax.

B 0060x rpymax mepeBaxkaau KiHKKM: B OCHOBHIl TpyIIi
al'TIIT-1 xinok Oyzo 27 (90 %), wonosikiB — 3 (10 %), y
KOHTPOJIBbHI# Tpyri xiHoK 6yio 17 (89 %), yonoBikiB — 2
(11 %), 1mo IeMOHCTPYE BiICYTHICTb CTATUCTUYHOI pi3-
Hui (p > 0,05). CepeaHiii BiK MailieHTiB OCHOBHOI TPYITN
al'TITI-1 craHOBUB y cepeIHbOMY 38,6 POKY, L0 BipOTiTHO
HUKYE MOPIBHSIHO 3 KOHTPOJILHOIO TPYIION0, Y sIKilt cepe-
Hili Bik 0yB 54,5 poky (p = 0,000002).

O6roBopeHHs

VY 11boMy MpPOCNEKTUBHOMY IOCIIKEHHI Oyia noBe-
IeHa BiporigHa pojb BiTaMiHy D y KOMIIEKCHOMY JTIiKy-
BaHHI oXXUpiHHS. OXUPIHHS MiABUIIYE PU3UK PO3BUTKY
1IJI2 yHacnigok pi3HUX MeXaHi3MiB, BKJIIOYAIOUM TPHUBa-
JIO icHyIoUy iHcyJiHOpe3ucTeHTHicTh. Ille ogHuM dak-
TOPOM PU3UKY, SIKMU Big3HAYa€ThCSI MPU OXUPiHHI, €
HEeJIOCTaTHICTh a00 medinut Bitaminy D, 110, 3a taHuUMM
JOCJTII’KEHb, MOXE TaKOX BilirpaBaTv poJib WIOAO Iill-
BUIIIEHOTO PU3MKY IHCYJiHOPE3UCTEHTHOCTI, CUHTE3y
iHCYJIiHY Ta B LiJIoMy (DyHKIIIOHYBaHHS KJIiTUH JlaHrep-
ranca [15, 16].

Biramin D — cTepoinHuii ropMoH, 110 Oepe yJacTb y
peryJsuii KanbLiii-ocdopHoro odomiHy. Ilporte peren-
TOPM 1ILOTO TOPMOHY BM3HAYalOThCS B YCiX TKaHWHAaX
OpraHiaMmy, 110 CBiIYUTb MPO HOro OibII CUCTEMHE 3Ha-
YeHHs, a He TiIbKMU IIpo y4acTh B OOMiHi Kajbliito [17].
AxTuBHa (opma Bitaminy D, 1,25-purinpokcusitamin D
(1,25(0OH)2D), BruinBae Ha peabCopOLIit0 KaJbLIit0 B HUP-

KOBUX KaHAJIbLISIX, YUHUTD /{10 Ha Pe30pOLi0 KiCTOK LIS -
XOM aKTHBallii OCTEOKJIACTiB Ta OCTE00JIaCTiB, BILUIMBAE HA
3MEHIIIEHHS CUHTE3y napaTtropmMony [18—20].

IIpu upomy BiTamiH D TakoxX JeMOHCTPY€E YMCIEHHIi
M03aKiCTKOBI (DYHKIIi, SIK CBimyaTh naHi 0araTboX JOCi-
IKeHb. 30Kpema, BiTamMiH D 3HMXXye CUHTE3 KOJareHy
Iy 1, TIOCWIIOE CKOPOT/IMBY 30ATHICTh M’SI3iB, BIUIMBA€E
Ha TipoJjidepaliio Ta nudepeHialio KJIiTHH, ITOKpaIIeH-
Hs1 iIMyHHOI peakllii, a TaKoX Ha CUHTe3 iHcymiHy [21].
BrnacHe HasIBHICTb TaKMX MO3aKiCTKOBUX (DYHKIIII Moxe
00YMOBJTIOBaTU MOXKJIMBY poJib BiTamiHy D y maTtoreHesi
OXUpiHHA Ta po3BuTKy LI/12 [22].

JlocmiaKeHHsT cBimyaTh, 110 Yy IAli€EHTIB i3 OXMW-
piHHSAM BitaMiH D po3mominsgeTbcs Ha OinbIInii 00’eM
MacHu TiJla, 110 BiATMOBIAHO MPU3BOAUTH 10 HOTO HUX-
4Yoro piBHS MOpiBHAHO 3 mamieHTamu 3 IMT Huxkuye 3a
25 xr/m? [23]. ¥V HamIoMy DOCITiIKEHHI 3HMKEHHS PiB-
Ha BiTamiHy D BM3Hayaloch y OUIBIIOCTI ITAlli€HTIB,
11O MOPIiBHSIHHE 3 TaHUMU IHIIUX OOCHIIXEHb, ¥ SIKUX
oco0u 3 HAOJMIIKOM Macu TijJia a0 OXUPiHHIM TaK0OX
NIEMOHCTpPYBaJIM 3HUXEHi PiBHI 1IbOIO CTEPOITHOTO TOP-
MoHy. [1ofiOHy TeHAEHIi0 10 HU3bKO1 KOHILIEHTpaLlii Bi-
Taminy D MOXHa MOSICHUTU CE30HHUMMU 3MiHAMU B HOTO
CUHTE3i, a TAKOX OLTBIIOK METaboJiuYHOIO MOTPeboIo ¥
MaILli€HTIB 3 OXKUPiHHIM NOPiBHSIHO 3 manieHTamu 3 IMT
HUXKYe 3a 25 Kr/M2,

V npoBeaeHOMY NOCTIIKEHHI MM HE OLIiHIOBAJIM KOH-
LIeHTpalifo BiTaMiHy D y KOHTEKCTi CE30HHOCTI, OCKiJIb-
KM BCi MalliEHTU CIIOCTEpirajJuch TPUBAIO, IMPOTSITOM
IEeKiJTbKOX ITip poKy [24]. Pe3ynbraTil iHIIMX TOCTiIKEHD
Ta Halli pe3yJabTaTW CBigYaTh, IO KOHIIEHTpaIllisl BiTa-
Miny D y cupoBaTli 3aJeXUTh Bil Macu Tijla, MOXJIM-
BO, YHACJIiIOK 00’€MHOI'0 PO3BEICHHS BiTaMiHy, a OTXe,
3HUXKEHHSI Moro piBHS B IIa3Mi KpoBi. MoOXIMBUM JIO-
riYHUM BUCHOBKOM MOX€ OyTH TaKuii, 1110 TIPU CXYIHEH-
Hi piBeHb 00’€MHOTO PO3BENEHHSI CTAE HUKUUM, i BiJNO-
BiTHO MU MOXKEMO OUiKyBaTH ITiABUIIEHHS KOHIIEHTpaIlil
BiTaminy D.

[IpoTte nocmimkeHHs 0Ci0 3 OXKUPiHHSIM IEMOHCTPYIOTh
CyNepewInBi pe3yabTaTu. Y AessKUX MyOTiKallisix MoBigoM-
JISTI0Th Mpo miaBuieHHs piBHs 25(0OH)D y cuposariii Kpo-
Bi Ha TJ1i cxynmHeHHs [25]. Hanmpukian, y mocimKeHHi, Ke
nposiB C. Mason Ta CIiBaBT., y XiHOK Y MOCTMEHOIay3i
Ta 3 OXHUPIiHHSIM MPOTITOM OTHOTO POKY OYJI0 BU3HAUYECHO
He3HauHe IMiABUIIIeHHS KOHIIeHTpallii BiTaminy D y rutazmi
KpoBi [22]. Ane y XiHOK, sIKi BTpatuiau noHan 15 % macu
TiJla, KOHILIEHTpalis BitamiHy D mimBummmiaachk JOCUTH CyT-
TEBO, 1110 MOXE CBIIUMTH MPO iCHYBaHHS TIEBHOTO MOPO-
Iy IIOAO MPOIOPIIii BTpaTU MacHu, sika MOxKe ITO3UTUBHO
BIUIMHYTU Ha KOHIIEHTpalito BiTamiHy D y mia3mi Kposi
(miaBuuTH). BincoToK BTpaTy MacH Bil MOYATKOBOI CJIi
BpaxoBYBaTU TPU KOHTPOJBHUX OTJSiAaX Ta BU3HAYATU
KOHIIEHTpalilo BiTaMiHy D 3 MeTOI0 MOXJIMBOI KOPEKIIii
nedinuTy abo HeIOCTaTHOCTI IIOIO CTEPOITHOIO TOPMO-
Hy. Ciin 3a3HaYMTH, 110 B MEePEeBaXKHili OLTBIIOCTI ITOCITi-
JI>KeHb, BKJII0UA04M Hallle, y KOMILJIEKCHIil ITporpami cxy-
HEHHSI 3aCTOCOBYBaBCSsI Xoyiekanbiudeposn y 1o3i 4000 MO
Ha 100y [26], 110 BBAXXAETHCS ONTUMATBHIUM JT03YBaHHSIM.
[Ipote, BpaxoBylouM CyTTEBUI BIUIMB BiTamiHy D Ha MeTa-
00J1i3M KaJlbliit0, HABIiTh Taka J03a MOXe MaTu MOTEHUiHi
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PU3UKU 1010 MOXJIMBOTO HETaTUBHOTO BIUIMBY Ha Kajlb-
1ieBo-dochopHUit 0OMiH y pa3i CIIPUAHSTTS OpraHi3MoOM
no3u Bitaminy D 4000 MO sik BUCOKOT.

Ille omMH MOXJIMBMI MeXaHi3M, 1110 BIUTMBAE HAa KOH-
HeHTpallito BitTamiHy D mpu oXupiHHi, 1ie i1oro MoXjiuBa
MiIBUIlIEHAa CEeKBecTpallisd B OuUTill >XXMpoBili TKaHuHI [27].
3a pesyJbraTaMy IOCJiIKeHb BU3HAYAETLCS MOXKJIUBICTh
MiIBUILIEHOI CEKBECTpallii IPOrOpMOHiB eprokajibiudepo-
JIy 1 XoJIeKaabIndepory, o TaKOXK HeraTUBHO BIIMBAE Ha
piBeHb BiTaMiHy D.

Takox ciig 3a3HaYMTH, 110 B TOCIIIKEHHSIX OYB IMoKa-
3aHMI HETaTUBHMI 3B’SI30K MiX piBHEM IIIOKO3U TUIa3MU
KpoBi Ta KoHueHTpalieo 25(OH)D: Giiabpln BUCOKUA pi-
BeHb 25(0OH)D y cupoBaTiii acomitoBaBcsT 3 HIDKUYMM PiB-
HeM IJII0KO3U T1a3Mu KpoBi Hatule. Lle € 1ie ogHuM qoka-
30M BaxJIMBoi poui KoHueHTpauii 25(OH)D mono BruiuBy
Ha BYIJICBOJIHMIT 00MiH. Pe3yibratu Ha1oro g0CiiKeHHs
TaKOX IiATPUMYIOTh BUIlI€3a3HAUYEHY TillOTe3Yy.

Kpim 3HmxeHoro piBHsg Bitaminy D y mamieHTIiB 3
OXUPIHHSAM, Y [IbOMY JOCTIIXEHHI 0yJI0 TPOIEMOHCTPO-
BaHO iHCYJiHOPE3UCTEHTHICTh y OUIBIIOCTI MAILli€HTIB.
Crin 3a3HAYUTH, IO IHCYJIHOPE3UCTEHTHICTh € YAaCTUM
CUHAPOMOM, III0 CYINPOBOMIXKYE oxXupiHH. [Ipu oMy
IHCYJTiIHOPE3UCTEHTHICTh Ma€ 3B’SI30K 3 HEIOCTaTHICTIO
ab6o nediuuTom BiTamiHy D, SIK mokazaHO B HalllOMY J10-
CIIIIKeHHI Ta MiATBEPIXKYETHCS pe3yJbraTaMM iHIINX PO-
oit [28].

Pesynbpratu mpoBeneHOTro MOCHiIKEHHS CBimyaTh IIPO
BiporigHe 3HVXKEeHHSI PiBHSI TJIIOKO3M, iHCYJIiHY i BilImoBi-
Ho ingekcy HOMA npu BTpaTi Macu Tijla Ha TJIi KOpeKILil
HemocTaTHOCTI Bitaminy D mpuitomom 4000 MO xome-
Kajabuudeposty IIOACHHO. Y JaHOMY BUIIAIKY BBaXKaeMo,
1o obuaBa pakToOpyu MalIu CYyTTEBE 3HAYEHHS — IPUIAOM
JIiparJayTUay Ta XoJieKaablndeposy MO3UTUBHO BIIMHYB
SIK Ha MPOLIeC CXyIHEHHsI, TaK i Ha HopMaJli3allilo mapame-
TPiB BYIJIEBOJHOTO OOMiHY.

3 iH1IOro OOKY, B iHIIMX JOCIIIKEHHSIX HE CIOCTepi-
rajocst OUIbII CyTTEBOrO 3HIDKeHHS iHaekcy HOMA mic-
JIsT Kypcy JIiKyBaHHST xoneKanbludeposiom [29]. Crin 3a-
3HAUUTH, 110 Ha BiAMiHY Bil AESIKMX iHIIMX MOCIiIXKEHb
HaMU TIPOBOIMJIACh KOMIIJIEKCHA Tepartisi OXWUPIiHHS i3
3aCTOCYBaHHSM, KpiM XoJieKaJIbIU(peposTy Ta JipariyTUIy,
M030BaHUX (Di3MIHMX HAaBaHTaXKeHb, IO JTO3BOJWIO MaK-
cuMaibHO e(heKTUBHO BIUIMHYTH Ha BCi JJAHKU MaTOTeHE3Y
OXXMPiHHS, BKJIIOYAIOUM MOKpallleHHs MeTa0oi3My BiTa-
miny D.

BuiezasznaueHni acouianii Bitaminy D 3 romeocTta-
30M TJIIOKO3U TOSICHIOIOTh Pe3yJNbTaTh (PyHIaMeHTab-
HUX JOCHiAXeHb, SKi JOBEJW HAasIBHICTb PELEINTOPiB
BiTaMiHy D y B-kiaiTMHax MiALTYHKOBOI 3a/J03U: BiTa-
MiH D akTtuBye la-rigpokcuiasy, 110 €KCIPeCYEThCS
B B-kimiTWHaX MiAUTyHKOBOI 3aio3u [30]. Kpim Toro,
IOoBeIeHUM BIIMB BiTaMiHy D Ha ekcrpeciio reHis, 110
KOIYIOTh iHCYJIiH, HIJISIXOM ITIOCHJICHHSI TPaHCKPMITIIil
OCTaHHbBOTO.

Takox ciin 3ragaT¥ Mpo MPOTEKTUBHI BJIACTUBOCTI
Bitaminy D npu LI/12. SIx onuH i3 peryiasiTopiB Kajbllie-
Bo-(pochopHOro odMiHy, BitaMiH D migBuiiye KoHIIeH-
Tpallilo Kajbllilo B KJiTMHAX, 1110, Y CBOIO 4Yepry, Mpu-
3BOAUTH 10 30i/MbIIEHHSI TPAHCIOPTY IIOKO3U B M’SI3U

[31]. Inma BaxkauBa BAacTUBICTb BiTamiHy D moB’si3aHa
3 MOT0 Mi€l0 Ha 3HMKEHHs IIpo3amajbHUX LMTOKIHIB
(IL-1, IL-6, TNF-a), 1110 4acTo MiABUILEH] Y Malli€HTIB
3 OXKUPIiHHSIM.

BucHoBKMU

Hami pesynsraTu cBiguath 1Mpo BUCOKY €(EeKTUBHICTb
HopMaJi3alii piBHs BiTaMiHy D y pa3i iloro Hea1ocTaTHOCTI
y Mali€HTIB Y KOMIUJIEKCi 3aXO/iB 3 JIiIKyBaHHSI OXXUPiHHS
Jiparaytuaom, metdopMiHom abo iH3KTI-2.

KonuikT iHTepeciB. ABTOpU 3asiBJISIOTH MPO BiACYT-
HiCTh KOH(MJIIKTY iHTepeciB Ta BIacHOI (piHAHCOBOI 3alli-
KaBJICHOCTI IIpH MiATOTOBIIi JaHOI CTATTi.

Indopmauis npo pinancyBanns. {ocaimKeHHs HE OTpU-
MaJto (piHaHCYBaHHSI.

Indopmaniss mpo BHECOK KOXKHOro aBTopa. [opobeii-
k0o M.b. — KOHLEMLIs i nM3aiiH OJOCTiKEeHHSI, KpUTHUYHA
BUYMTKA TEKCTY pyKomnucy; 3dopHa B.B. — 3ailydeHHsI ma-
LIIEHTIB Y NOCiIXKEHHS, 30MpaHHs MaTepialiB, CTBOPEHHSI
€JIEKTPOHHOI 0a3M JaHuX TAalli€EHTIB, 00poOKa KIIHIYHUX
JTaHUX, KapT aMOyJaTOPHOrO MalliEHTa, CTATUCTUYHA 00-
poOKa MaTepiaiy, MOIIyK Ta aHaJIi3 JiTepaTypu, HalcaH-
Hs TekcTy; Jineub A.B. — aHai3 OTpUMaHUX JaHUX, KPU-
TUYHA BUMUTKA TEKCTY PYKOTIUCY.
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Positive effect of vitamin D supplementation on weight loss in obese patients treated
with glucagon-like peptide 1 and lifestyle interventions

Abstract. Background. Obesity, prediabetes and type 2 diabetes
mellitus (T2DM) are global diseases affecting the population of
Ukraine, with an annual increase in morbidity. Insulin resistance
occurs in up to 90 % of obese patients, contributing to the accu-
mulation of white adipose tissue, and has a risk for the further
development of prediabetes and T2DM. However, other factors
also play a negative role in the development of obesity, particular-
ly cholecalciferol (vitamin D) deficiency. Vitamin D is a steroid
hormone the main function of which is to regulate calcium and
phosphorus metabolism, but this molecule also exhibits various
properties, including the effects on carbohydrate metabolism.
The purpose of this study was to identify and evaluate the role of
vitamin D elevation in patients receiving glucagon-like peptide-1
agonists (GLP-1a) in combination with lifestyle interventions for
the treatment of obesity and to compare its effectiveness with that
in patients treating with metformin and sodium-glucose cotrans-
porter 2 inhibitors (SGLT2i). Materials and methods. A prospec-
tive study included 155 obese patients, and follow-up data were
available for 49 of them. The study group consisted of 30 patients
receiving combination therapy with GLP-1a liraglutide at a dose
of 1.2 to 3.0 mg per day. The control group included 19 patients
receiving combination therapy with metformin in daily doses of
500 to 2,000 mg, and SGLT?2i in daily doses of 10 to 12.5 mg.
Treatment of vitamin D deficiency was performed with cholecal-
ciferol at a dose of 4,000 1U/day. Results. In study group GLP-1a,
25 (83.3 %) patients had vitamin D insufficiency, which is statis-
tically similar to control group (p > 0.05) — 17 (89.5 %) cases.
All patients with vitamin D insufficiency received 4,000 1U of
cholecalciferol daily during the follow-up period. In study group

GLP-1a, the mean body mass before the treatment was 104.6 kg,
after treatment — 96.36 kg (p = 0.000007), the mean weight lost
was 7.8 % (range is 1—23.71 %) of the initial level. Mean body
mass index (BMI) before treatment was 37.1 kg/m?, after treat-
ment — 34.11 kg/m? (p = 0.000006). In the control group, the
mean weight before the treatment was 99.4 kg, after treatment —
91.74 kg (p = 0.000196), the mean weight lost was 7.73 % (range
is 0—16.9 %) of the initial level. BMI before treatment averaged
35.6 kg/m?, after treatment — 34.11 kg/m? (p = 0.000196). The
analysis of carbohydrate metabolism parameters showed a sig-
nificantly lower blood glucose level — 5.75 mmol/I in the study
group GLP-la compared to 8.42 mmol/l in the control group
(p = 0.00024). It should be noted that a similar clinical picture
was also observed after treatment, despite the compensation of
T2DM in all patients: a significantly lower blood glucose level —
5.03 mmol/1in the study group GLP-1a compared to 5.99 mmol/I
in controls (p = 0.002453). However, significantly higher levels
of insulin were detected in the study group GLP-1a before treat-
ment — 27.02 mU/L compared to 18.59 mU/L in control patients
(p = 0.003286). After treatment, a similar situation was observed
in terms of significantly higher levels of insulin: 19.41 mU/I in
patients of the study group GLP-1a compared to 14.42 mU/I in
controls (p = 0.0024). Corresponding changes were also observed
for the HOMA index. Conclusions. Our results suggest high effec-
tiveness of increasing the level of vitamin D in case of its insuffi-
ciency as a part of measures for the treatment of obese patients
with liraglutide, metformin or SGLT2i.

Keywords: obesity; glucagon-like peptide-1 agonists; metformin;
sodium-glucose cotransporter 2 inhibitors; vitamin D
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Turkish validity and reliability
of the Diabetes Medication
Self-Efficacy Scale

Abstract. Background. As the problem of adaptation to diabetes management in chronic diseases prevents the
success of treatment, it causes the disease process to progress negatively, other diseases and deaths to develop
and the costs of the disease to increase. Type 2 diabetes mellitus treatment in Turkey concerns the rate of indivi-
duals with low compliance and continuity of the disease. In a study of 1,456 individuals with diabetes treated with
insulin throughout Turkey, 29.7 % of patients reported that they did not adhere to the prescribed drug regimen.
This study was designed to investigate the validity and reliability of the Diabetes Medication Self-Efficacy Scale.
Materials and methods. The study was constituted with 197 individuals, who admitted to endocrinology outpa-
tient clinic of a University Hospital between May and June 2019, and had diabetes diagnosis for at least one year
and agreed to participate in the research. The descriptive and confirmatory factor analysis and Cronbach’s alpha
internal consistency analysis were used during the Turkish adaptation phase of the Diabetes Medication Self-Effi-
cacy Scale. Results. As a result of the analysis, the scale was determined to be consisted of 19 items and three
sub-dimensions and explained 68.472 % of the total variance. Cronbach’s alpha values for the whole scale and
its sub-scales were 0.94, 0.89, 0.85, and 0.93, respectively. Confirmatory factor analysis was performed to verify
the 3-factor structure of the scale. According to the confirmatory factor analysis results, y%/SD = 3.22 was found to
be less than the acceptable reference value of 5. This finding shows that the data are compatible with the model.
In addition, the other results were as follows: RMSEA = 0.070, PNFI = 0.82, CFl = 0.99, RMR = 0.27, GFl = 0.94,
AGFI = 0.88 and PGFI = 0.61. When we look at these values, they are appeared to be in good alignment. Conclu-
sions. This reliable, validated and standardized 19-item 5-point Likert type scale can be used to determine the
medication self-efficacy for patients with diabetes in society.

Keywords: diabetes mellitus; medication; self-efficacy; validity; reliability

Introduction

The prevalence of diabetes mellitus is rising rapidly
with the change in lifestyle due to population growth, aging
and urbanization [1]. DM is a serious, long-term condi-
tion with a major impact on the lives and well-being of
individuals, families, and societies worldwide. It is among
the top 10 causes of death in adults, and was estimated to
have caused four million deaths globally in 2017 and global
health expenditure on diabetes was estimated to be USD
727 billion. [2]. As DM is the problem of adaptation to
treatment in chronic diseases prevents the success of treat-
ment, it causes the disease process to progress negatively,

other diseases and deaths to develop and the costs of the
disease to increase [3]. Numerous easy-to-use and effec-
tive drugs for the treatment of DM in recent years low level
of drug compliance in patients the effectiveness of clinical
outcomes is limited. [4].

A patient with DM usually has other diseases that ac-
company diabetes. Therefore, the patient needs to use a
large number of drugs in order to achieve both glycemic
goals and clinical targets related to other diseases. His ulti-
mate goal compliance with this complex regimen, which is
to ensure the well-being of the patient [5]. Usually in chro-
nic diseases, non-compliance with treatment develops with
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the idea that the drug is not effective in quitting the drug as a
result of side effects or in improving the disease and reducing
the symptoms of the disease [6]. In DM, drug mismatch is
mostly due to the idea that when symptoms are not present,
there is no need to use the drug [7].

Literature research has shown that low treatment com-
pliance and continuity is an important issue for individuals
with DM worldwide [8]. A series of systematic assessments
and meta-analyses of DM treatment compliance and conti-
nuity were conducted around the world [8, 9] and 27 studies
of these, the most recent meta-analysis found that the pro-
portion of individuals with DM without treatment compli-
ance was between 6.9 % and 61.5 %, and the average was
37.7 % [9]. Type DM treatment in Turkey concerns the rate
of individuals with low compliance and continuity of diabe-
tes. In a study of 433 individuals with DM treated with in-
sulin, 40.4 % of people reported non-compliance with daily
insulin use in 20.3 % [10]. In a study of 1456 individuals with
diabetes treated with insulin throughout Turkey, 29.7 % of
patients reported that they did not adhere to the prescribed
drug regimen [11]. In an international study involving 154
individuals with Turkish patients (treated with insulin),
24.1 % of them reported that they did not adhere to the pre-
scribed drug regimen [12]. From this point of view, the aim
of this study is to study the Turkish validity and reliability of
the drug self-efficacy scale for diabetic patients.

Materials and methods

Study design: The aim of this methodological-type
study was to translate and validate the Diabetes Medication
Self-Efficacy Scale to Turkish.

Inclusion and exclusion criteria: being 18 years or older;
diagnosed with type 2DM for at least six month; were on dia-
betes medication; could speak, read, and write in Turkish.

Sampling and sample size determination: the study po-
pulation was made up of all patients with type 2 DM who
attended the endocrinology clinics in public hospital with-
in the study area. In scale studies, the sample size was cal-
culetes as follows “number of items x number of patients per
items”. The sample size is required to be at least 5—10 times
bigger than the number of items in the scale which the vali-
dity and reliability was tested [13]. There were 19 items in
the developed scale and the sample of the study consists of
197 diabetic patients.

The Data collection: the study data was collected by two
researcehes after ethical approval. During collecting data,
the aim of study and procedures were explained to patient
with type 2 DM by both formal and verbal explanations and
a consent form was signed. They were informed that they
were free to withdraw from the study at any time. Partici-
pants responded to the questionnaire items between 10 and
15 minutes.

Instrumentation: two instruments were used to collect
of study data; Demographic Characteristics Form and Dia-
betes Medication Self-Efficacy Scale. Demographic Form
consisted of 12 questions such as age, gender, education le-
vel, job, marital status, income level, and family history of
DM.

Diabetes medication self-efficacy scale that was developed
by Sleathe and colluges included 19 items to assess self-effi-

cacy in overcoming barriers that might interfere with the use
of diabetes medications [14]. Scores on the diabetes medi-
cation adherence scale ranged from 19 (lower self-efficacy)
to 57 (higher self-efficacy).

Data analysis: the SPSS 23.0 and Lisrel 8.50 packaged
software (SPSS Inc., Chicago, IL, USA) was used for ana-
lysis of data. Descriptive analysis were performed to exa-
mine demographic characteristics of the participants and
mean and standard deviations were for continuous data. In
the study, basic components analysis was performed for pro-
viding more accurate findings. Lisrel software packages were
used to assess the data and to test the structural validity. In
the study, basic components analysis was performed for pro-
viding more accurate findings. Kaiser-Meyer-Olkin (KMO)
and Bartlett’s tests were applied before the factor analysis
in order to determine the sample adequacy and the conve-
nience to factor analysis. Following all these procedures,
convenience of the model for theoretical structure was eva-
luated with the Lisrel program. Fit indices like y?>/SD, GFI,
AGFI, CFI, RMSEA and SRMR were used in this stage.
The internal validity was determined using the Cronbach’s o
coefficient, item-total score.

Ethical considerations: the study was approved by the
Committee of Nursing Faculty and Before starting the study,
permission via e-mail was obtained from Betsy Sleathe who
developed the scale.

Results

Condent Validity: the scale which has been translated to
evaluate the validity of the scope, has been submitted to the
opinion of six experts. The scope validity index for condent
validity is determined by the Davis technique. The experts
were asked to evaluate each item in terms of language con-
formity, clarity and comprehension to the Turkish society by
scoring between 1—4 (1 = very appropriate, 2 = appropriate
but minor change required, 3 = article needs to be properly
shaped, 4 = not suitable). When evaluating each item, the
number of experts selected by selecting (a) or (b) is divided
by the total number of experts, and a value of 0.80 for the
content validity Index (KGI) for each item is considered
criteria. In this study, no items were removed because there
were no items below 0.80.

Reliability Analysis: items analysis and internal consis-
tency Cronbach Alpha reliability analysis were performed
for 19 items on the scale. Table 1 shows the item-total score
correlations of the scale. The total correlations of the scale
range from 0.36 to 0.81. The item was not removed because
there was no change in the Cronbach alpha values when the
item was removed, which was below 0.30 in the total score
correlation of the item within the scale (Table 1). Cronbach
Alpha, the internal consistency reliability coefficient of the
scale, is 0.94. Cronbach Alpha, the reliability coefficients of
each subscale of the scale; 0.89, 0.85, 0.93 (Table 2).

Test-Retest: in order to determine the reliability of the
scale, 52 people were tested and retested after two weeks.
As shown in Table 3, the correlation value for the relation-
ship between the first and second measurement results is
r = 0.752 and it is seen to be significant at p < 0.001. This
finding indicates that the first and second measurement re-
sults of the scale applied two weeks apart are similar.
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Table 1. Internal Consistency and Homogeneity of Diabetes Drug Use Self-Efficacy Scale

toms | [ithetom s deeted | ! Mnovarince | Cgrectedlieniotal | " Gronbach At
of the scale coefficient of the scale
1 39.4315 93.604 .453 .936
2 39.3553 90.720 .630 .933
3 39.1827 91.344 .666 .932
4 39.2487 95.178 .368 .938
5 39.0305 92.948 .606 .933
6 39.4670 91.015 .644 .932
7 39.1168 93.644 458 .936
8 38.9746 93.535 .593 .933
9 39.0355 90.851 .749 .930
10 39.0761 93.071 .549 934
11 39.1472 90.789 .699 .931
12 39.1269 90.071 .809 .929
13 39.1675 89.089 .736 .930
14 39.2538 89.231 757 .930
15 38.9898 93.857 425 .937
16 39.4619 87.719 .738 .930
17 39.2589 88.428 .795 .929
18 39.2183 89.008 775 .930
19 39.0355 91.494 .723 .931

Validity Analysis: in order to determine whether the
data can be applied for factor analysis, the KMO coef-
ficient applied and it has been found as 0.817. To deter-
mine whether the relationships between the variables and
different from zero, Bartlett test applied and it has been
found significant (p < 0.001) (Table 4). Based on these
findings, basic components analysis and varimacary rota-
tion method were applied from descriptive factor analysis
methods to reveal the factor structure of the scale consist-
ing of 19 items, and a three-factor structure with a self-
worth of over 1.00, explaining 68 % of the total variance
after factor analysis (Table 4). Factor loads of the items

Table 2. Cronbach Alpha Coefficients
and Mean Scores of Scale Sub-Dimensions

Scale Sub-Dimensions Cronbach Alfa
Factor 1 0.89
Factor 2 0.85
Factor 3 0.93
Total Scale 0.94

Table 3. Relationship Between First and Second
Scores of Diabetes Medication Self-Efficacy Scale

Test-Retest X£SS r p
First 39.25 + 8.78
0.752 | 0.001
Second 42.78 £ 7.56

were found to be between 0.54 and 0.90. When the factor
structure of the scale was examined, 18.472 % of the total
variance was explained by 1* factor and 16.610 % by 2"
factor and 33.391 % by 3™ factor. It was determined that
the total variance for all factors was 68.472 %. According
to the results of the Confirmatory Factor Analysis, the
x/SD = 3.22 and was less than < 5 with an acceptable ref-
erence value. This finding indicates that the data was com-
patible with the model. Additionally, RMSEA = 0.070,
PNFI = 0.82. CFI = 0.99, RMR = 0.27. GFI = 0.94.
AGFI =0.88 and PGFI = 0.61. It was seen that they were
at a good level.

In the study, the scale total scores was compared with
patients’ gender, marital status, other disease status and
drug taking; no statistically significant difference was found
(p > 0.05). The scale total score of patient having high
school, higher education status, who were student, who per-
ceiving their health level as excellent and who goes to the
hospital once a month was found to be significantly higher
(p <0.05) (Table 5).

Discussion

Content validity relates to what extend the scale, as a
complete unity or as one of its items, can serve this objec-
tive [15, 16]. Referring to an expert opinion is one of the
methods utilized to determine content validity [17]. 1. Erefe
(2002) claims that in determining content validity prelimi-
nary draft should be examined by a group of minimum 3
experts and it is essential to form a consensus upon an inde-
pendent analysis [18].
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To test its content validity, Diabetes Medication Usage
Self-Efficacy Scale form was designed and submitted to the
approval of six experts. Six experts in charge of item assessment
then offered their views in accordance with Davis technique
and within the framework of their proposal validity indices of
item contents were computed to be between 0.84 to 1.00 val-
ues. Based on the criteria value 0.80 suggested by H. Yurdugiil
and E Bayrak (2012), it is evidenced by the obtained result that
there has been consensus among experts [19].

Reliability is the preliminary condition of scale validity
[20]. There are various methods related to the way reliabi-
lity can be determined and in here Cronbach’s Alpha value
draws attention because rather than multiple applications it
manifests to what level one measurement is consistent wit-
hin itself [13]. If this Alpha coefficient remains between 0.00
to 0.40, scale is not deemed reliable. If Alpha value is be-
tween 0.40 to 0.60 values there is low reliability; if between
0.60 to 0.80 scale is highly reliable and if between 0.80 to
1.00 it is significantly reliable [20]. In this particular study
Alpha values varied from 0.85 to 0.93. In the original scale
internal consistency is (Cronbach’s Alpha) 0.86.

In the Chinese version of the scale, on the other hand,
Cronbach’s Alpha reliability coefficient is 0.94 and accor-
ding to these results, in terms of internal consistency, the

scale is in a highly good level. Besides for the scale items total
test correlation analysis was conducted and in here, the aim
is to measure discriminatory power of the items. If the item
is found to be discriminative it should be integrated within
the scale [20]. If corrected item-total correlation coefficient
is below 0.20, items should be excluded from measurement
tool but if the said coefficient is between 0.20 to 0.30 items
can be integrated to the required measurement tool, if the
value is 0.30 or above, items are good [21].

Diabetes Medication Usage Self-Efficacy Scale in Ta-
ble 1 puts forth that item-total score correlation varies from
0.36 to 0.81 and in our research too, it was detected that
none of the items was below 0.30. Hence none of the items
was excluded from the scale.

Measurement tool’s power to remain unchanged with
respect to time and its power to provide consistent results in
every application is described as test-retest reliability [22].
Literature review suggests that in a test application, minimum
number of required participants is 30 [23, 24]. In this study
the scale was re-administered to 52 people two weeks after. In
the conducted test-retest analysis, measuring r = 0.752 cor-
relation between the first and second application scores and
presence of a statistically significant and positive relationship
(p < 0.05) between two measurements proves that there is

Table 4. Factor Loads after Varimax Rotation

Factors Items Factors Loadings
They cost a lot of money .661
) You do not have any symptoms of diabetes .888
Requirement
You feel you do not need them .874
You feel okay .909
You are busy at home 722
There is no one to remind you .587
Busyness You are with family members .694
You have other medicines to take .587
You have a headache .632
They cause some side effects .784
You worry about taking them for the rest of your life .538
You come home late from work or other activities .628
You are in a public place .767
You are traveling .644
Worry
You take them more than once a day 797
They sometimes make you tired .786
You are shaky or jittery 779
You are confused .733
Your vision is blurry .798
Variance Explained by theFactors (%) Eigenvalue
Factor 1 18.472 3.510
Factor 2 16.610 3.156
Factor 3 33.391 6.344
Total Variance Explained (%) 68.472
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consistency between measurements. In the Chinese version
of the scale, test retest reliability coefficient was computed
as 0.76 [25]. In the aftermath of repeated measurements if
the correlation value is in a good level and there is significant
difference, the scale is considered as reliable.

In order to conduct validity analyses, basic components
analysis in the scale and Varimax rotation method were
administered. The reason for employing this analysis and
method is to determine if the scale is structurally valid and
to manifest its factor structure. In literature, it is reported
that if the aim is to generalize the results of factor analysis it
is required to collect minimum five or ten times more data
than the total quantity of items or as per the total sum of
people or variable to collect, observation ratio must be be-
tween 1 : 10 to 1 : 20 [20]. In the study, by examining mini-

mum 5 to 10 times more numbers of data (197) than total
quantity of items, factor analyses were employed. On the
other hand Barlett test and KMO test were also adminis-
tered and the aim in that is to determine if data are fit with
compatible features for factor analysis in terms of applica-
tion and if relationships between variables are significant or
not and divert from zero. If KMO value is above 0.60 it is
agreed that factor analysis is good [26]. For this particular
study, KMO value was measured as 0.817 and according to
this finding, sampling size of factor analysis is sufficient. As
the test is analyzed within the framework of factor analysis,
it is noticeable that correlation structure is fit and sampling
size is also sufficient [21, 26]. Moreover, we can also feasibly
argue that according to this finding, the data are compatible
with respect to factor analysis.

Table 5. Comparison of the Average Scores of the Diabetes Drug Use Self-Efficacy Scale According
to the Characteristics of the Patients

Characteristics N X =SS Test and p

Age (63.46 + 14.55) (min: 18 — max: 87 )
Gender
Female 128 40.21 £ 10.56 t:1.176
Male 69 41.98 +9.77 p: 0.241
Education Level
Literate 163 36.50 + 9.33 t: 3.168
High School and over 34 42.38 +9.94 p: 0.002
Occupation
Housewife 84 41.30 £ 9.44
Worker 30 35.26 + 5.84 KW: 1.496
Retired 28 43.38 + 11.08 p: 0.215
Student 55 4410 + 11.05
Marital status
Married 162 41.83+10.16 t: 1.406
Single 35 39.20 + 9.46 p: 0.161
Perceiving the level of health
Excellent 45 47.86 +7.18
Good 68 41.11 £11.03 KW: 34.468
Not bad 31 35.19 + 4.98 p: 0.000
Bad 53 39.77 £ 10.27
Other illness
Yes 129 41.64 + 9.61 t: 0.533
No 68 40.83 + 10.93 p: 0.595
Average hospital visits
One time per month 148 40.81 = 10.50
Twice per month 22 41.97 + 9.31 K;N051229
Three times per month 27 32.74 £ 8.40
Getting drug training
Yes 149 40.75 + 8.59 t: 1.495
No 48 43.25 + 13.62 p: 0.136
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Although construct validity can be determined via seve-
ral different methods, the most widely utilized one is Ex-
ploratory Factor Analysis. Degrading of the total sum of
items in the scale into subcategories can establish the targe-
ted objective for factor analysis. Different groups are estab-
lished when the items measuring the same factor unite. Via
considering the features of items integrated within its for-
mation, every factor group is named after a factor [18, 21].
Diabetes Medication Usage Self-Efficacy Scale is a 3-factor
structure. In this scale, eigenvalues related to examining a
3-factor scale are 3.510 in the first factor, 3.156 in the se-
cond factor and 6.344 in the third factor (Table 4). Litera-
ture studies suggest that at the end of factor analysis, factor
loads should be 0.30 and above [26]. In this study factor load
of the items varies from 0.54 to 0.90. Likewise, in the Chi-
nese version of the same scale too, factor loads were repor-
ted to be in between 0.72 and 0.85 [25]. According to these
findings it can be argued that factor loads of the scale are in
an acceptable level.

In an attempt to determine if 3-factor structure of the
scale will be confirmed or not Confirmatory Factor Analysis
(CFA) was administered and obtained results in CFA dis-
played that ¥>/SD = 3.22 and p = 0.000. %? results test the
data fitness of the model and reveal that obtained data are fit

with the model. In the same vein, these finding also suggest
that data are fit with the model.

In literature it is stated that acceptable fitness value for
GFI, CFI indices is 0.90, perfect fitness value is 0.95 and
above. It has been reported that acceptable fitness value of
AGFTI index is 0.85, perfect fitness value is 0.90 and above
ranges of value [27—30]. For RMSEA and RMR indices, ac-
ceptable fitness value is reported as < 0.08 and perfect fitness
value as < 0.05.

Some of the fitness index results of the Turkish version of
the scale were determined as RMSEA =0.070, PNFI=0.82,
CFI = 0.99, RMR = 0.27, GFI = 0.94, AGFI = 0.88 and
PGFI = 0.61 and these values indicate that the scale is in a
good fitness level. All these findings collectively suggest that
model-data fitness is in an acceptable level. In another say-
ing, we can argue that a three-factor model is fit and con-
struct validity of the scale is ensured (Figure 1).

In Table 5 we can see the comparison between descrip-
tive features of the participants and mean scores of the scale.
It has been detected that in parallel with the increased edu-
cation level of participants, there is a corresponding climb
in their self-efficacy level in diabetic medication usage. In
literature, it has been stated that one of the most effective
factors that can determine self-efficacy in the management
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Figure 1. PATH Diagram of Diabetes Drug Use Self-Efficacy Scale
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of DM is education level [31—33]. Which is an expected
finding because as humans become more educated, they
can attain knowledge more easily and their management
in medication usage also improves much higher. Diabetic
patients are more responsible in matters related to their
health and can put their learnings more effectively into
daily practice.

In our study another salient factor impacting self-effi-
cacy perception related to diabetic medication usage is per-
ceived health condition of the patients. In our study, after
analyzing the relationship between perceived health con-
dition of the patients and mean scores from self-efficacy
scale, it was detected that perceived health condition played
a role in the mean score related to self-efficacy on diabe-
tic medication usage. Self-efficacy scale mean score of the
patients whose perceived health condition is good is higher
than those patients whose perceived health condition is bad.
Similarly in the study of O. Erol it was identified that per-
ceived health affected their self-efficacy perception whereas
as patients’ perceived health level went down, there was a
responding fall in the self-efficacy scale mean score related
to diabetes management [34]. These data are on par with our
finding in this research.

Conclusions

In conclusion, by using language validity and content
validity as the validity analysis. By administering internal
consistency analyses, item analyses and test-retest me-
thods as for the reliability analyses it was ascertained that
Diabetes Medication Usage Self-Efficacy Scale is a valid
and reliable tool that can be used among type 2 diabetic
patients in Turkey.

Acknowledgments. The authors wish to thank all the par-
ticipants in the study.
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BAAIAHICTb | HOAIMHICTb LUKAAM OLHKU €PEeKTUBHOCTI AIKYBOHHS
LyKpoBoro aiabety B TypeyumHi

Pesiome. Axmyaavnicms. TlpoGnema amanTaiii 10 JiKyBaHHS
mykposoro niabety (LI/1) mepenikomkae TOCITHEHHIO KOMIIEHCA-
11ii, MPU3BOAUTH A0 MPOrpPeCcyBaHHS 3aXBOPIOBAHHS, a TAKOX 110
3pPOCTaHHS BUTPAT yepes3 XBopoOy. AHauTi3 e(heKTUBHOCTI JTiKyBaH-
s LJI 2-ro Tuny B TypeuunHi BKa3ye Ha BUCOKY YacTKy Oci0 3
HU3bKUM piBHEM KOMILIA€HCY i KomrieHcauii LIJI. Y qocmimkeHHi
1456 oci6 i3 LI/, siki orpuMyBaiiy iHcyniHoTepariio, 29,7 % xBo-
pMX TIOBiIOMWJIM, IO BOHU HE TOTPUMYIOTHCS TMPU3HAYEHOTO
pexumy JIiKyBaHHSI. Mema: MOCIiIXKEHHST pPO3pO0OJIEHO 1 TIpoBe-
JIEHO 3 METOI0 BMBUYEHHS BaTiHOCTI 11 HAAIHOCTI LIKalX OLiH-
K1 edekTuBHOCTI JikyBaHHs niadety (DMSS). Mamepiaau ma
Mmemodu. Y NOCHiIKeHHi B3sun yyacTb 197 oci0, siki nepedyBaiu
i CITOCTEpEeXEeHHSIM B aMOy/IaTopii YHiBEpCUTETCHKOI JTiKapHi B
nepion i3 TpaBHs 1o yepBeHb 2019 poky. Y HUX OyB aiarHocToBa-
Huit LIJ] npuHaitMHi ofMH piK TOMY, i XBOpi Toroauucst 6patu
y4dacTh y gociimkenrHi. [l mepeBipky HamiitHOCTI (BHYTPIIITHBOT
Y3TOIXKEHOCTI) IIKaIu OUiHKY e(DeKTUBHOCTI MEAUKAMEHTO3HOTO

sikyBaHHs1 LI BukopucroByBaBcsi Meton alnbda KpoHnbaxa. Pe-
3yasmamu. Y pe3yibTaTi aHalisy OyJi0 BCTAaHOBJICHO, IO IIKaja
ckiagaeThes 3 19 MyHKTIB i TPhOX MiAMYHKTIB. 3HaUEHHS aibdha
Kponbaxa mist Beiel mkanu Ta ii migmkan ctaHoBuau 0,94; 0,89;
0,851 0,93 BignosiaHo. s nepeBipku 3-haKToOpHOI CTPYKTYpHU
IIKaau OyJIo MPOBENEHO IMATBEPIKYIOUnii (DaKTOpHUII aHaIi3.
3rinHO 3 pe3yabTaTaMu IMiATBEPAXYIOUOro (haKTOpPHOIO aHasi-
3y, ¥>/SD = 3,22 BUSIBMBCS MEHIIMM 32 TIPUIHSITHE KOHTPOJIbHE
3HadyeHHs 5. Lleit pe3ynbraT moxkasye, IO JaHi CyMiCHI 3 MOOe-
mo. Kpim Toro, iHmi pesynsratu 0ynu takumu: RMSEA = 0,070;
PNFI=0,82; CFI=0,99; RMR =0,27; GF1=0,94; AGF1=0,88
i PGFI1=0,61. Bucnoexu. BaninHy, epeBipeHy i cTaHIapTU30Ba-
Hy 19-myHKTOBY 5-0anpHy mikany tumy Jlafikepra MOXHa BUKO-
PUCTOBYBATH /ISl BUBHAUEHHS OLIHKU €(EKTUBHOCTI JIiKyBaHHS
XBOPMX Ha LIyKPOBUIi 1iabeT y MOMmyssiii.

KirouoBi ciioBa: nykposuii aiaGeT; MeAMKAMEHTO3HE JIiKyBaH-
H1; €(PeKTUBHICTD; IIKaJIa OLIiHKKU
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CokonbHuk C.B., Heuntavino A.KO., Nosrok .51, Octandyk B.Tl
BYKOBUHCHKI ACDXKABHU MEAVMYHWI YHIBEpCUTET, M. YepHiBLi, YkpaiHa

P YHKLLIOHOAbHMA CTAH LUTOMOAIBHOT 30A03U B AiTen,
XBOPUX HO BUPQA3KY ABOHOALUSTUNAAOT KULLKWA

Peswome. AkTyanbHicTe. binbLuicTb haxiBLiB 0gHOCTAVIHI OO TOr0, LU0 B AiTel 3Ha4HO YaCTilLe TPansseTbCs
BUpaska gsaHagusaTunanoi kuwku. OCTaHHIMY poKkamy cTaB MPOSIBASTACS AOCTIQHULbKUI IHTEPEC BigHOLLEHb
TUPEOI[HOI cucTemu 3 rnpoLecamMmuy BUpasku y aeaHaausatunanivi kmyi. Meta. Jocnignt ¢yHKLIOHanbHWA cTaH
LYMTONOAIOHOI 3851031 B [iTEV, XBOPUX HA BUPAa3Ky ABaHa[uAaTunanoi knwkn. Matepiann ta metoau. pyny crio-
CTepexeHHs cTaHoBW/In 56 fitei BikoM Big 7 [jo 18 pokiB i3 BepuhikoBaHOH BMPa3Kor ABaHaaUATNNASION KULLKN
Ta 15 3gopoBux giteu. Ycim negiatpnyHUM nayieHTam rnpoBoaniiv ¢ibpoesaogharoractpofyoneHoCKomnito 3 rpu-
LiNbHOO LUMTKOBOIO 6ioricieto Ta AOCTIMKEHHSIM Ha HasiBHICTL 6akTepii Helicobacter pylori, BHy TpiLLIHbOLLITYHKOBY
pH-meTpito, ynbTpa3ByKoBe AOCNIAKEHHS OpraHiB YepeBHOI MOPOXHUHU Ta LUMTOMORIOHOI 3251031, BOCTIAXYBam
KOHUeHTpauito TupeoigHux ropmoris (TTI, T, T,). OuiHka BIporigHOCTI 34IVICHIOBaIacsi 3a JOMOMOIoH KpUTepito
CrerogenTa (t). PisHuuysi BBaxanacs siporigHoto ripyu p < 0,05. Pe3ynbtatn. CepeHivi Bik BUHUKHEHHST BUPa3Ku1
ABaHapuaTunanoi KuLku B Jitedi ctaHosus 13,1 + 3,1 poky. Y Bcix BikoBUX KaTeropisix Bupaska gBaHaausrvna-
J10i KMLLIKM YacTille Tparnisnacs y xmonymkis — 58,9 %. [ig 4ac nornméieHoro ynstpa3ByKoBOIro AOC/IAXEeHHSs
CTPYKTypa LymMTonogioHoi 3anosmn B 52 (92,8 %) gitevi 6yna ogHopigHow, y 4 (7,1 %) giteri — HeoZHopigHoto,
ase 6e3 By3roBux yTBopeHb. KoHuyeHTpayii TTI 1a T, B KpOBI AiTe i3 BUpa3Koo ABaHA[UATANATION KULLKK Ta-
KOX He BIPI3HS/INCA Bif CEPenHIX MOKa3HUKIB y AiTevi rpynu nopiBHAHHA. [py UbOMY BiA3HA4Yasnocsi 3HWKEHHS
KOHUeHTpauii T,, Lo MOXHa PO3IisAatv siK BapiaHT CUHAPOMY eyTUPEeOigHOI C/IabKOCTI — CUHAPOMY 3HUXKEHOro
T,. CepepHivi piseHb T,y kpoBi (32,67 + 3,84 HMOnk/N) 6yB 3Ha4HO HMX4YuM (p = 0,001) y Aitev, iHgikoBaHux
Helicobacter pylori, HiX y AiTev 6e3 iHepikyBaHHsA (39,45 + 4,23 HMornb/n) Ta 3q0posux (89,12 + 5,91 HMonk/n).
BucHosku. []iTn, XBOpi Ha BUpa3Ky ABaHaAUAaATANANON KULLKU, MarTbk MOPYLLUEHHS] TUPEeOoigHOro cTatycy 3a paxy-
HOK 3HUXEHHS KOHLIeHTpaLii TUpPOKCUHY. DYHKLIOHaIbHE 3PYLLEHHS B TUPEOIAHOMY CTaTyCi B UNX NaLIEHTIB MOXe
pO3rg[aTNCA SIK NPOrHOCTUYHO HECHIPUATIINBA O3HaKa MIMOBIPHOIO MOripLLeHHS nepebiry BUpasku.

KntoyoBi cnoBa: tupeoigHi ropmonu; gitn; Bupaska aeaHagustvnanoi kuiku; Helicobacter pylori

Bctyn

YinbHe Miclie cepea XBOPOO CUCTEMU TpaBJIEHHS IO~
cimae maToJsioris BepXHiX BiIIiJiB TPaBHOTO TPaKTYy, IO
3a octaHHi 10 pokiB AelIo 3MiHMJIAa CBOIO CTPYKTYpy Ta
NOIIMPEHIiCTh. 30KpeMa, 4YacToTa BHUpa3Ky ABaHAMLIsSI-
TUIQJIOl KUIIKU 30epiraeTbcs Ha CTaOiIbHUX MOKa3HU-
Kax — Bix 7,2 10 8,4 % [1], XpOHIYHUX racTPUTIB Ta XpoO-
HIYHUX OYOACHITIB MOCTYIOBO 30inbiyeThes (45—67 %)
[2], ayacToTa maToJorii cTpaBoXoay 30iIbIIMIIaCsS Maiixe
BTpuui [3].

BupaskoBa xBopoOa, He3BaXkaloud Ha CBOIO OaraToBi-
KOBY iCTOPiIO Ta JOCSITHYTI YCITiX1 3 BUBYEHHS €TiOJIOTil Ta

MaToreHe3y, a TaKOX PO3pOOKY OCHOBHUX MPUHIIMIIIB [li-
ArHOCTUKU Ta JiKyBaHHsI, MPOJOBXY€E BUKJIUKATH iHTEPEC
sIK i3 HayKOBOI, TaK i 3 MPaKTUIHOI TOYKHU 30pY, 1110 OB’ SI-
3aHO 3 ii YaCTMM pPELUIMBYBAaHHSIM, PO3BUTKOM TSIKKHX
YCKJIQHEHb, 1110 MPU3BOIATH M0 3HUXKEHHS SIKOCTi KUTTS
XBOPUX OyIb-SIKOTO BiKy. BinblricTh (axiBIiB CXOOSITHCS
Ha AyMLli, 110 B IiTei 3HAYHO YaCTillle TPAIUISIEThCS BUPaA3-
Ka ABaHagusgTUnanoi Kumwku [4, 5]. [Ipu mpbomy OiIbIICTh
TIOCTiITHUKIB KOHCTATYIOTh TO# (haKT, 1110 OCTAHHIMM poKa-
MM BiI3HAYa€THCS TpaHC(OpMaLlisl KJIiHIYHOI Ta €HI0CKO-
MiYHOI KApTUHY 3aXBOPIOBAaHHSI, sIKa HE MOXKe He BILJIMBATU
Ha CBOEYACHY JialrHOCTUKY Ta JIIKyBaHHSI.
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CbOronHi He BUKJIMKAE CYMHIBIiB aKTyaJbHIiCTb JOCIi-
JDKEHb, CIIPSIMOBAHMX Ha TMOJaJbllie BUBYEHHS POJIi MMaTo-
TeHETUYHUX (DAKTOPIB y PO3BUTKY BUPA3KU JABAHAILISTH-
Hajaoi KUIIKHW, OLIHK! BIUINBY (DYHKIIOHAJIHHOTO CTaHY
TUPEOINHOI CUCTEMM Ha ii KJIiHIYHY KapTHUHY, XapakTep
nepediry, MBUAKICTh Ta SIKiCTh 3arO€HHSI BHUPa3KOBOTO
nedeKTy, IMHaMIKy 3allaJIbHUX 3MiH CJIM30BOi 00O0JOHKU
LIJTYHKA Ta JABaHAAUATUIANO] KWIIKW, PEeUUIUBYBAHHS
3aXBOPIOBAHHS i (pOpMyBaHHSI YCKJIaAHEHb [6]. 3HaueH-
HsT (PYHKIIIOHATBHOTO CTaHY €HAOKPUHHOI CHCTeMU ISt
MPOLIECiB YJIbLIEPOTeHE3Y B LIITYHKOBO-KUIIIKOBOMY TpaK-
Ti i, 30Kpema, y JABaHAILSTUITATI KU GaraTropa3oBo
JIEMOHCTPYBAJIOCSI B €KCIIEPUMMEHTAJbHUX Ta KIIiHIYHUX
NMOCHTIIKEHHSIX. [CHYIOTh TOPMOHAJIbHI CUCTEMU, 3B’SI3KU
SIKMX 13 BUPa3KOIO ABAHAILSATUIIAIOI KMIIKM XOY i Tpo-
JISIOAIOTBCS, ajie MOTPeOYIOTh Cepiio3HOI KOHKPETH3allil.
[ToBHOO MipO10 11€ CTOCYETHCSI TUPEOITHOT TOPMOHABHOT
cuctemu |7, 8]. OctaHHIMU POKaMM CTaB MPOSIBISITUCS 10-
CITHUIIBKUI iHTEpeC 10 BiIHOIIEeHbD 1€l CUCTEeMU 3 MPO-
1iecaMy BUPA3Ky y ABAHAIUSTUIATINA KWL,

Mera: mocmimuty (pyHKIIIOHATBHAM CTaH IIUTOITOMIOHOL
3aJ1034 B [IITEi, XBOPUX HA BUPA3KY JIBAHAILISITUIIATION KUIITKH.

MartepiaAn Ta meToamn

Ipyny criocrepexXeHHsI CTAaHOBUIM 56 IiTeil BiKOM Bil
7 no 18 pokiB i3 BepndiKOBaHOIO BMPA3KOIO TBAHAIIISTH -
najaoi KMIIKY, SIKi mepeOyBalu Ha CTallioHApHOMY JIiKy-
BaHHI B raCTPOCHTEPOJIOTIYHUX BijniieHHIX YepHiBeIbKOT
001acHO1 Ta MiChbKOI AWUTSYMX JiKapeHb, Ta 15 3m10poBUX
miteil. YciM memiaTpMYHUM Malli€eHTaM IIpoBoauIn i-
O6poe3odaroracTpoyoeHOCKOIi0 3 MPUIIIBHOIO IIIUT-
KOBOIO OIOIICi€I0 Ta JOCTIIKEHHSIM Ha HasiBHICTh OakTepil
Helicobacter pylori, BHYTpillIHbOLUTYHKOBY pH-meTpito,
yJIBTPa3BYKOBE AOCIIIKEHHSI OpraHiB 4YepPeBHOI MOPOX-
HUHM Ta 1uTononioHoi 3amo3u [9]. Pesynasratn mopdo-
JIOTIYHOTO JOCHIKEHHST CIM30BOI 000JOHKM TPaKTyBaIu
3a CigHeiicbkolo cucteMoro. MyHKIIIOHANIbHUI CTaH Tillo-
GizapHO-TUPEOINHOI CUCTEMHU OLIIHIOBAIN 3a KJIIHIYHUMU
CUMIMTOMAaMH 3a JIOTIOMOTOI0 CKPMHIHTOBUX KOMITJIEKCHUX
TaOJINIIb, a TAKOX CTaHOAPTHUX HAabopiB («Mallinchbrodt»,
HimeyunHa) myiss BU3HAYEHHSI KOHIICHTpallii BiJILHOTO
tupokcuny (T,), BinbHOTO TpuidoaTMpoHiHy (T,), Tupe-
otponHoro ropmoHy (TTT). 3a6ip KpoBi Ha rOpMOHAaJIbHE
IOCJIIKEHHS IIPOBOIIIN 3 JIIKThOBOI BeHM. [limpaxyHok
npod Ta OOpOOKY pe3yabTaTiB MPOBOAWIM 3a JOTIOMO-
o0 aBTOMATUYHOIO JIUMJIbHMKA 3 MiKpPOIpPOLECOPOM Ta
KOMIT IOTePHOI0 00pOOKOIO TaHMX.

Kputepisimu BKII0OUeHHSI CIyTyBajiu: BUpa3Ka JIBaHall-
LSITUITAJION KMIIKK, BiICYTHICTh OPTaHIYHMX 3aXBOPIOBAaHb
LIMTOIOAIOHOT 3871031, BiK [iTei B 7 1o 18 pokiB, Mpoxku-

BaHHs B YepHiBellbKili 00yacTi, mianucaHa iHpopMoBaHa
3roj1a TAIiEHTIB HA MPOBEACHHS TOCTiIKEHHSI.

JlochimkeHHs cXBajleHe 10 BHMKOHAHHSI KOMicCi€lo 3
MUTaHb €TUKW HAyKOBMX JOCTIIKeHb ByKOBMHCBHKOTO
JIep>kaBHOTO MeaInyHoro yHiBepcuteTy (Bim 02.06.2021 p.,
poToKoJ Ne 6).

CraructuuHa oOpoOKa pe3ysbraTiB MpoBeAeHa 3 BU-
KOPUCTaHHSIM CTaHIApTHMX MakeTiB nporpam Microsoft
Excel. JIy1st KOXKHOI TpyIIM JOCITiIKEHb, SIKi MaJId HOpMaJlb-
HUIi PO3MOJiJI, BHUPAaXOBYBalu CepeHI0 apu(pMeTUYHY
BennunHy (M) Ta moxuOKy cepeaHboi apudpMeTuyHoi (m)
(M + m). fkicHi MOKa3HUKM TIONABAIM Y BUIJISIAI abCco-
JIIOTHUX 3Ha4eHb Ta 4acTKM (y BiICOTKax) Bim 3arajabHOI
KiJTbKOCTI 3a BMOipKowo um y rpymi. OuiHKa BipoTiZHOCTI
3/1ilficHIOBaacs 3a jornomoroi Kputepito CtbroneHTa (t).
Piznuns BBaxanacs BiporinHoro mmpu p < 0,05.

PesyAbTaTH

CepenHiil BiKk BUHUKHEHHsI BUPA3KW ABaHAILISITUIIA-
JIOl KMIIKK B AiTeir craHoBuB 13,1 * 3,1 poky. V miteii 3
0OTSIKEHOI0 CNAaIKOBICTIO 32 XBOPOOAMU HTYHKOBO-KHII -
KOBOI'O TPaKTy CEpeaHiil Bik BAHMKHEHHSI BUPa3KU Bipo-
TiIHO Bimpi3HSIBCS Bil IMOKa3HUKA B IiTeil O€3 CITamKOBOI
obrsxkenocti (11,8 = 0,5 poky Ta 14,8 £ 1,0 poky Binmo-
BimHo, p < 0,05). Haiibinpl paHHii BiK pO3BUTKY BUPa3KU
NBaHAAISITUIIANION KUIITKY 3aiKCoBaHU y MiTEM, SIKi MaIu
CHaJKOBY OOTSDKEHICTh 3a MaTepUHCBHKOIO Ta OaTbKiB-
cbKol1o JiHissMu cxuiabHOocTi (10,3 + 0,5 poky).

VY Bcix BIKOBHMX KaTeropisix BUpa3Ka IBaHAILSITUITAIOL
KUILKU YaCTillle Tparuisuiacs y XJ0nuukiB — 58,9 %. Y Hux
CIIOCTEepiraay MocTyrnoBe 3pOCTaHHS YaCTOTH BUPa3KH, 110~
YHAIOYM 3 7-pivYHOTO BiKY, TOMi SIK Y AiBYATOK OYyJI0 pi3Ke
3pOCTaHHs YacTOTHU BUpa3ku y Billi 13—18 pokis (tad:. 1).

TupeoinHuit ctaTyc nmiTeil i3 BUpa3KolO IBaHAILISITH-
TajI0i KUIIKKA OIiHIOBAJIN IIIJIIXOM aKTUBHOTO OTUTYBaH-
HS$I, OPIEHTOBAHOT'O Ha BUSIBJICHHS CKapT, 1110 BKa3ylOTh Ha
MOXKJIMBI MMOPYIIEHHs (PYHKIIII IMUTONOAIOHOI 3a71031. 30-
Kpema, BU3Haualy HasiBHICTb CKapr Ha BiTYyTTs] KOMY MpU
KOBTaHHI y mireit (8 oci6, 14,2 %), Ginb rojgosu (23 oco-
6u, 41,1 %), BToMmmoBaHicTh (29 oci6, 51,8 %), minBuIe-
Hy apatiBauBicTh (12 oci6, 21,4 %), MopylIeHHs maM’sTi
(13 ocib, 23,2 %), 6iab y cepui (10 ocib, 17,8 %), emotiiitHy
Jab6inbHicTh (22 ocobu, 39,2 %).

Ilix yac moriauo6aeHOro yabTPa3ByKOBOIO HOCIiIKEHHS
CTPYKTypa LIUTOIOAIOHOI 3a103u B 52 (92,8 %) nmiteii Oyna
onHopigHoto, y 4 (7,1 %) niteit HeomHOpiAHOIO, ane 6e3
BY3JIOBUX YTBOPEHb.

Ilpy KOMIUIEKCHOMY BUBYEHHi THUPEOITHOTO CTaTyCy
cepell XBOpUX Ha BUPa3Ky ABAHAALSTUIANOI KUIIKWA BU-
SIBJIEHO TPYITy OCi0 0€3 CTPYKTYpHMX 3MiH y HIUTOTOMiIOHI i1

Ta6nmys 1. Po3nogin pitev i3 BUpa3Kkoro ABaHa[USaTANANON KULLIKU 3a MicLjeM MpPOXXUBaHHS, BIKOM Ta CcTaTTiO

. Helicobacter pylori (+) (n = 42) o Helicobacter pylori (-) (n = 14) o
Micue npoxuBaHHs : o - o
Xnon4yumku [diByatka 3 Xnon4uku AiByaTtka 3

Bik (pokw) 7-11 12-18 7-11 12-18 | @ 7-11 12-18 7-11 12-18 | @

M. HepHiBui 5 11 3 8 27 2 4 2 3 11
YepHiseLbka obnacTb 2 7 2 4 15 1 1 - 1 3

Pazom 25 17 42 8 6 14
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Ta6bnuys 2. Ymict TTI Ta TUPEOigHNX rOPMOHIB y nepuchepuydHivi KpoBi 06CTEXEHUX BiTen

n LTV rpynu nopiBHsHHS [itn, xBopi Ha Bupasky AMNK
OKa3HUK M + =15 :
(M= m, n=15) Xnonumku (M =m, n =33) | [Aie4yatka (M £ m, n = 23)
TTT (MkMO/n) 2,08 + 0,44 1,57 + 0,27 1,95+ 0,15
T, (HMonb/n) 1,67 + 0,31 1,65 +0,19 1,71 + 0,16
T, (HMonb/n) 89,12 £ 5,91 39,04 + 8,73* 31,44 £ 6,73*
T,J/T, 0,019 + 0,0021 0,039 + 0,003 0,041 + 0,002
TT0/T, 0,023 + 0,004 0,040 + 0,004 0,062 + 0,005
Mpumitka: * — BiporigHicTb BigmiHHOCTEV npu p < 0,05.
3aJ103i, y sIKux 3a HopMmanbHoro piBHg TTI Bim3nauanmcs B
3pYIICHHST Y BMICTi B KpOBi NepucbepuyHuX TUPEOITHUX Helicobacter pylori (—)

TOPMOHIB, 110 BUpaxanucs y sHvkeHHi T, a6o T, (tabu. 2).
JI7151 OCHOBHOT XapaKTEepUCTUKU TUPEOITHOTO CTaTycy OyB
BuOpaHuii piBeHb TTT 5K HalGIAbLI YYTIUMBUI MOKA3HUK
HasBHOCTI AediuuTy THpeoinHuX ropmoHiB [10]. 3a mum
MOKa3HUKOM 00CTeXXyBaHa rpyrna JiTei BiaxuiaeHb y QyHK-
LiOHAJILHOMY CTaHi IIUTONOAI0HOI 3371031 HE MaJia.

Konuenrpanist T, y KpoBi jiTeid i3 BUpa3Kow JBaHa-
LSTUIIANOI KUIIKM TaKOX He Bilpi3Hsutacs Bill cepemHix
KOHIIEHTpaliil y miTeil rpynu mopiBHIHHS. [Ipu mpomy
BiI3HAYaI0Cs 3HWKEHHS KOHIeHTpauii T,, 1mo MoxHa
pPO3IJISIAaTH SIK BapiaHT CUHAPOMY €YTUPEOiTHOI CJTa0KOCTi
abo aK cuHapoM 3HMKeHoro T,

binpimr perenbHMiT aHai3 TOPMOHAJIBHUX ITOKa3-
HUKIB y HiTeil i3 BUPa3Kol0 IBAHANLSTUIIAIOl KWIII-
KU BcTaHosus, wo y 80,3 % pisens T, OyB HU3bKMIA, y
3,5 % Oys Husbkuii pisens T, Ta y 16,1 % niteit pipHi T,
ta T, Binnosinanu Hopmi. Cepenniil pisenb T, y Kposi
(32,67 £ 3,84 umounb/n) 6yB 3HauHO HikuuM (p = 0,001)
y aireii, iHdikoBaHux Helicobacter pylori, Hix y niteit
6e3 iHdikyBaHHs (39,45 £ 4,23 HMOJb/N) Ta 3A0POBUX
(89,12 = 5,91 amonb/n) (puc. 1).

O6roBopeHHs

Ockinbku Binminnocteit y pisaax TTI i T, He cno-
cTepirajiocs, pe3yiabTaTh II0Ka3yloTb, IO iH(MeKIIis
Helicobacter pylori Mmoxe TIpU3BECTH 10 TIOPYIIEHHSI TOpP-
MOHAJILHOTO 0ajlaHCy LIMTOIMOAIOHOI 3a71031, ajle He Io-
pylIeHHs QYHKILii rinmorajaMo-rinodizapHo-1IIATONOIi0-
Hoioci [11, 12].

MoxHa NPUITYCTUTH, IO TPUBAJIE 3HVDKEHHsI PiBHA T,
MOXe 3YMOBHUTH TTOCUJIEHHST TIPOJlipepaTUBHUX TMPOLIECiB
Y IIMTOIIOAIOHIH 321031 i CTaTU MPUYMHOIO BY3JIOYTBOPEH-
Hs. 3 iHIIOrO OOKY, 3HUXEHHS KoHueHTpauii T,, 3a paxy-
HOK 3MEHIIIEeHHSI aHTUOKCUIAHTHOTO MOTEHIlialy TIa3Mu,
AKUIA YMMAJIO0 Mipolo 3yMOBjeHMHA BIuMBoM T,, Moxe
MOCUJTIOBATH BiJIbHOPAAMKAIbHY CKJIAJO0BY TMPOILIECY Yib-
HeporeHe3y B ABaHAALATAIIANIN Kyt [ 13—15].

BucHOBKMU

Hit, xBOopi Ha BMpPA3Ky IBaHAAUATUIIATIOI KHWILIKH,
MaloTh MTOPYIIEHHS TUPEOITHOTO CTATyCy 3a PaXyHOK 3HU-
JKeHHST KOHIIEHTpaLlii THPOKCHUHY.

DyHKIIOHAIbHE 3pYLIEHHS y TUPEOINHOMY CTaTyCi B
1IUX TAI[iEHTIB MOXE PO3MISAATUCS SIK TIPOTHOCTUYHO He-
CIpUITIMBA O3HaKa KWMOBIDHOTO MOTipLIEHHST Tepeodiry
Bupasku. Lle morpedye BKIIIOUEHHS B aITOPUTM OOCTEXKEH-

W Helicobacter pylori (+)

T
(HMonb/nj .

T4
worir}

T
(MkOL/n) F
0 10 20 30 40

PucyHok 1. [Tloka3HUKN BMICTY TUPEOIZHNX FrOPMOHIB
B KPOBI AiTel i3 BUpa3Kor ABaHa[UATUNAaNOl KULLKN
3anexHo Bif iHgpikoBaHocTi Helicobacter pylori

HSI JiTel i3 BUpPa3Kolo ABAHAALSITUNAIOI KUIIKM BU3HA-
YeHHS TOPMOHIB IIUTOIOMIOHOI 3aJT031.

Indopmanis npo BHecOoK KoKHOro aBtopa. Coko.b-
Huk C.B. — KOHILIeNis i [u3aifH AOCTIIKEHHS, KPpUTUYHA
BUUMTKA TEKCTY pykonucy; Heuumaiino /1. FO. — 3anydyeHHs
MMAIli€EHTIB B TOCIIMKEeHHS, 30MpaHHs MaTepialliB, CTBOPEH-
HSI €JIEKTPOHHOI 0a3u MaHWX TallieHTiB, 00poOKa KIIiHiu-
HUX JAHUX, KapT amMOyJIaTOPHOTO TAalli€eHTa, CTAaTUCTUYHA
00po0OKa MaTepiaiy, MOIIYK Ta aHaji3 JIiTepaTypu, Hamu-
caHHs TeKCTy; Jloswok 4. — 3amydeHHs Malli€HTiB B 10CTi-
JKEHHSI, 30MpaHHs MaTepiaiiB, aHaJli3 OTPUMAHUX JTaHUX,
KPUTUYHA BUUUTKA TEKCTY pyKonucy; Ocmanuyk B.I. — 3a-
JIy4eHHSI MMAlli€EHTIB B TOCIIMKEeHHS, 30MpaHHs MaTepialiB,
aHaJli3 OTpUMAaHUX IaHUX, HAITUCAHHSI TEKCTY.

Kondutikr inTepeciB. ABTOpM 3asBJSIIOTH MPO BiACyT-
HiCTh KOH(DIIIKTY iHTepeciB Ta BiiacHOI (hiHaHCOBOI 3alli-
KaBJIEHOCTI MIPU MiATOTOBIIi JAHOI CTATTi.
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Thyroid functional state in children
with duodenal ulcer

Abstract. Background. Most experts agree that duodenal ul-
cers are much more common in children. In recent years, the
research interest in the relationship between the thyroid system
and duodenal ulcer processes has become evident. The purpose
of the study is to investigate the thyroid functional state in chil-
dren with duodenal ulcer. Materials and methods. The observation
group consisted of 56 children aged 7 to 18 years with a verified
duodenal ulcer and 15 healthy children. All pediatric patients un-
derwent fibroesophagogastroduodenoscopy with a targeted thy-
roid biopsy and examination for the presence of the Helicobacter
pylori bacterium, intragastric pH-metry, ultrasound examination
of the abdominal cavity and thyroid gland; the concentration of
thyroid hormones (thyroid-stimulating hormone, T, T,) was also
studied. Reliability was assessed using Student’s t-test. The diffe-
rence was considered significant at p < 0.05. Results. The average
age of children with duodenal ulcer was 13.1 &+ 3.1 years. In all
age categories, duodenal ulcer occurred more often in boys —
58.9 %. During an in-depth ultrasound examination, the struc-

ture of the thyroid gland in 52 (92.8 %) children was homoge-
neous, in 4 (7.1 %) individuals it was heterogeneous, but without
nodular formations. Serum concentrations of thyroid-stimulating
hormone and T, in children with duodenal ulcer also did not dif-
fer from the average levels in children of the comparison group.
At the same time, a decrease in the concentration of T, was no-
ted, which can be considered as a variant of euthyroid sick syn-
drome — the syndrome of reduced T,. The average serum level
of T, (32.67 % 3.84 nmol/I) was significantly lower (p = 0.001)
in children infected with Helicobacter pylori than in those wi-
thout infection (39.45 £ 4.23 nmol/l) and healthy individuals
(89.12 = 5.91 nmol/1). Conclusions. Children with a duodenal ul-
cer have a violation of the thyroid status due to a decrease in the
thyroxine concentration. A functional shift in the thyroid status in
these patients can be considered as a prognostically unfavorable
sign of possible deterioration of the ulcer course.

Keywords: thyroid hormones; children; duodenal ulcer; Helico-
bacter pylori
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KamuuHa 1.1,
TepHOMIALCbK HALIOHAABHU MEANYHWN YHIBEPCUTET iMeHi |.51. [0p6QYeBChbKOro, M. TepHOomMiAb, YkpQiHa

BnAus BitamiHy D HaO piBeHb BDNF
Y CUPOBATL KPOBI Y NALIEHTIB 3 riNOTUPEO30M,
CNpU4YUNHEHUM ABTOIMYHHUM TUPEOTAUTOM

Pe3tome. AkrtyanbHicTb. Tupeoignt XaLummoTo — XPOHiYHE aBTOIMYHHE 3aXBOPHOBAHHS LUMTOMNORIGHOT 3a-
nosu (LL3), cnpuynHeHe nigBULLIEHHSIM TUPEOIOHUX aHTUTIN. 3pocTaroya KibKiCTb 4OCHIAXEHb CBig4nTL PO
Te, WO nayieHTn 3 TupeoignTomM XalumMoTO MOXYTb CTPaXAaTtu Bif KOrHITUBHUX MOPYLUEHb. TOMY BaXJvBo
BU3Ha4YNTN (hakTopyu pU3MKY, LLO CIIPUSIIOT PO3BUTKY KOMHITUBHUX MOPYLUEHb Y NayieHTiB 3 aBTOIMYHHUM Ty-
peoinnuTom 3 METOK iX paHHLOI fiarHOCTUKW Ta JliKyBaHHSA. 3 ornsgy Ha Te, Lo BI/IMB rOPMOHIB LUMTOMOAIOHOI
3a/1031 Ha MO30K € He3ariepeqyHuM, a ix Hecta4a rnpu3BoauTb 4O PIBHOMAaHITHUX HEBPOJIOriYHUX YCKIaAHEeHb,
paHHsA fiarHocTvKa Ta JliKyBaHHs HeBPOJIOriYHMX MOPYLLEHb MPY TUPEOIAHUX 3aXBOPIOBAHHAX MaroTb BUpILLASIb-
He 3Ha4eHHs1 A4S 3anobiraHHs Mo[asnbLLIOMY MNPOrpecyBaHHIO UnxX ycknagHeHs. MeTta gocnifgxeHHss — BcTa-
HoBUTW BB BiTamiHy D Ha piBeHb brain-derived neurotrophic factor (BDNF, HeviipoTpogiduHuii ¢hakTop MO3KY)
y cuposartyi KpoBi y nayieHTiB 3 rinoTMpeo3om, CripuInHeHUM aBToiMyHHUM Tupeoigutom (AIT). Matepianu Ta
meTtoaun. Y [ocrnifgxeHHs 6y1o0 BKIOYEHO 28 nauieHTiB 3 rinotupeo3dom, cripudnHeHum AlT. PiseHb BDNF y cu-
poBaTtyi KpoBi nayieHTiB BU3Ha4Yam KislbKiCHO 3a [ONOMOrow TBepaopasHoro iMyHo®epMeHTHOro aHanisy 3
BucokoyytTmeum Human BDNF (Brain Derived Neurotrophic Factor) ELISA Kit (Elabscience®, United States,
Catalog No: E-EL-H0010) on E.I.A. Reader Sirio S (Seac, Italy). Pe3ynbratin. Y HaLuomy [OCHIXeHHI npu3Ha-
YeHHs1 BitamiHy D Ta L-TupokcuHy npmasoamsio [o 3poctaHHs pisHs BDNF B 7,4 pasa (p < 0,001). Y rpyni xBo-
pux, aKi npuvimanu Tinbku L-tupokeuH, ymict BDNF y cuposatyi kposi Bupic B 2,1 pa3a. [Npv rnopiBHAHHI piBHS
BDNF y cupoBatyi KpoBi y nayieHTiB, sKi npuviManv xonekanabymgeporn 1a L-tupokeuH, ymict BDNF 6ys BuLum
B 2,48 pasa rnopiBHaHO 3 nauieHTamu, ki npuimanu Tinbkn L-tupokeuH (p < 0,001). BucHoBKU. BcTaHoBieHo
no3nTnsBHWi Brisme BitamiHy D Ha piseHb BDNF y cupoBaTyi KpoBi y nayieHTis 3 rinotupeo3om, Cripu4nHeHUM
aBTOIMyHHUM TupeoiauToMm. JliKyBaHHS XBOPUX HA FinOTUPeOo3, CAPUYNHEHU aBTOIMYHHUM TUPEOIANTOM, LLJIS-
XOM [0[aTKOBOro NMpu3HavYeHHs xonekaabymgeposy Ha /i L-TupoKcuHy BUSBUIOCL €QOEKTUBHILLINM MOPIBHSIHO
3 npusHa4eHHsam nvie L-tupokcuHy (p < 0,001).

KnrouoBi cnoBa: asroimyHHW THpeoignT; rinoTupeos; xonekansumgeposn; BDNF

Bctyn

Tupeoinut Xammmorto (TX) — XpoHiuHe aBTOIMyH-
He 3aXBOpPIOBaHHS 1MTONOAIOHOI 3amo3u (L3), cripu-
YUHEHE ITiABUIIEHHSIM TUPEOIAHUX aHTUTII, 110 XapaK-
TepusyeTbest 3ananeHHsM LI[3. 3pocratoua KiJIbKicTh
JIOCJIiI>KEHb CBITUUTH MpPO Te, 110 nauieHTu 3 TX Mo-
XKYTb CTpaXXAATHU Bil KOTHITUBHMX mopyiieHsb [1]. Tomy
BaXKJIMBO BU3HAYUTU (HDAKTOPU PUBMKY, IO CHPHUSIOTH
PO3BUTKY KOTHITMBHUX MOpPYIIEeHb y NamieHTiB 3 TX, 3
METOIO 1X PaHHbOI IIarHOCTHUKM Ta JIIKYBaHHSI.

Brain-derived neurotrophic factor (BDNF) — 6inok
ponvHU HelipoTpodiyHmx (akTopiB pocty. BiH crpasisie
3HAYHMI BIUIMB Ha Tpouecu hopMyBaHHS TaM’siTi, a Ta-
KO Ha PO3BUTOK MO3KY, 30KpeMa Ha HeliporeHe3, CHaIl -
ToreHes i HelipoHanbHy nudepeHiianito [2]. BDNF 6epe
y4acTb y Impoliecax HaByaHHs Ta rmaM’sTi [3]. BDNF ekc-
MPECYETHCS B Pi3HUX KJIITUHAX, BKIIIOYalOuM HEMPOHMU, i
MOXe JoJIaTh reMaToeHledaniunuii 6ap’ep [4]. [Torme-
peIHE MOCHIIKEHHSI TTPOIEMOHCTPYBAJIO TTO3UTUBHUIM
3B’s130K MixX piBHssMU BDNF i dyHKIIi€l0 1IeHTpaibHOT

© «MixHapogHuit eHoKpUHonoriuHui XypHan» / «International Journal of Endocrinology» («MiZnarodnij endokrinologicnij zurnal»), 2022

© Bupaseup 3acnascokuii 0.100. / Publisher Zaslavsky 0.Yu., 2022

[Jina kopecnonaeHuii: KamuiuHa IpuHa IBakiBHa, K.M.H., foueHT, IBH3 «TepHoninbcbuil AepxaBHuil MeanuHmii yHiBepcuTeT imei |.A. Topbauescbkoro», Maiiaan Boni, 1, M. TepHoninb, 46001,

Ykpaia; e-mail: iryna.bilous2017@gmail.com

For correspondence: Iryna Kamyshna, MD, PhD, Assoc. Prof, State Institution of Higher Education “I. Horbachevsky Ternopil National Medical University’, Maidan Voli, 1, Ternopil, 46001, Ukraine; e-mail:

iryna.bilous2017@gmail.com
Full list of author information is available at the end of the article.

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

Tom 18, N2 5, 2022



[ &)

OpuriHaAbHI AoocAiaXeHHs / Original Researches

HepBoBoi cuctemu (LIHC) i nmepudepuyHoi HepBOBOI
cuctemu [5]. Kpim Toro, BDNEF, 110 exkcrnipecyerbcsi B
MO3KY, TOB’SI3aHUI 3 PO3BUTKOM TICUXiYHUX PO3JadiB,
a pisenb BDNF nmoTteH11iiiHO MOXKe BUKOPUCTOBYBATHUCS
K MapKep LIMX 3aXBOPIOBaHb Y JIojei [6].

BDNF 6e3nocepenHbo peryjaro€TbCs TOPMOHAMU
I3 Ta Bimirpae BUpilIaJIbHY POJib Y PO3BUTKY MO3KY
niona [7]. IlomepenHi mocmimkeHHs IMoKa3aiu, 110 TH-
peoinHi TOPMOHM BilirpaloTh BaXXJIMBY pOJib B eKCHpecii
BDNF [8]. Ekcnpecis BDNE, sika 6e3mocepeiHbO pery-
moeTbes TopmoHamu 1113, Bimirpae BaxiIuBY poJjib, 0CO-
OJIMBO B KPUTUYHUIA Mepioa PO3BUTKY MO3KY Iiona [9].
HenocratHicts ropmoniB 113 mix yac po3BUTKY Mpu3BoO-
INUTH 10 3HMKeHHs piBHI BDNE 3HIKeHHS KOTHITUBHUX
(YHKIIiH i 3aTPUMKM HEPBOBOTO PO3BUTKY SIK Y JIIOEH, TaK
i B ekcniepuMeHTabHUX TBapuH [10]. 3rinHo 3 JiTeparyp-
HUMU JTaHUMU, MATEPUHCHKUI TiMOTUPEO3 TPUZBOAUTD 10
3HmkeHHs excrnpecii BDNF y Mo3ky emMOpioHiB 1IIypiB y
nepion iforo po3BuTKy [11].

3 orysimy Ha Te, 110 BB ropmoHiB 1113 Ha MO30K €
He3arnepeyHuM, a iX HecTaya MPU3BOAUTH A0 Pi3HOMAHIT-
HUX HEBPOJOTIYHMX YCKJIAAHEHb, PaHHS TiaTHOCTUKA Ta
JIIKyBaHHSI HEBPOJIOTIYHMX TMOPYIIeHb TMPU TUPEOITHUX
3aXBOPIOBAHHSIX MAalOTh BUPIllIaJibHE 3HAYEHHSI JIJIsI 3aI10-
OiraHHsI MONAJBIIOMY IIPOIPECYBAaHHIO HEBPOJIOTIYHUX
YCKJIaJIHEHbD.

MeTta mociimkeHHS — BCTaHOBMUTHU BIUIMB BiTamiHy D
Ha piBeHb BDNF y cupoBartiii KpoBi y Ialli€HTiB 3 TilOTH-
pPeo30oM, CIPUYMHEHUM aBTOIMYHHUM TUPEOITUTOM.

MartepiaAn Ta meToamn

HocnimkeHHss mpoBoauiocs B BykoBuHCBEKOMY aep-
J)KaBHOMY MEIWYHOMY YHiBepcuTeTi, YepHiBelbKOMY
00J1aCHOMY €HIOKPUHOJIOTIYHOMY LIeHTpi Ta TepHOMiIb-
CbKOMY HalliOHAJIbHOMY MEIMYHOMY YHiBEpCUTETi iMeHi
1.4. TopGaueBcrkoro, Ykpaina.

V [pociimKeHHsS BKJIIOUEHO 56 MAali€HTIB 3 TinoThpeo-
30M, CIPUYMHEHUM aBTOIMyHHUM TupeoinutoM (AIT).
VYci mauientu Oynu posnoniieHi Ha ABi rpynu. IlamieHTn
nepioi rpynu (n = 14) orpumyBanu xoseKaabLdepos
y mosi 4000 MO/mo6y (28 000 MO/Tuxnenp) Ta L-TH-
pokcuH (88,39 *+ 12,70 mkr/mo0y). Ilauientam apyroi
rpynu (n = 14) npusHavanu junie L-tupokcuH (87,50 £
* 12,73 Mmxr/mo0y). OOCTeXXeHHS MPOBOAWIN Ha MOYATKy
Ta B KiHIIi 12-THXXHEBOTO KypCy JIiKyBaHHSI.

Emuune cxeéaaenna. J1ocnimkeHHs MOBHICTIO BiAIOBi-
Jajgo crtaHgapTaMm, omnucaHuM y [enbciHChKil nexmmapartii
npaB monuHu 1975 poky (3 monpaskamu 2008 poky). Yuac-
HUKW 3alIOBHWIM Ta IAMMCAIA MMCHMOBY iH(OPMOBaHY
3roay Iepe N10OpOBIIbBHOK PEECTpALli€l0 B JOCTIIKEHHI,
IO CXBaJIECHO KOMiTeTOM 3 GioeTuku (rmpotokoi Ne 7 Bif
03.11.2020 p.).

g miarHOCTUKM TilMOTHUpeo3y KepyBaJucs peKo-
MEHIALsSIMA AMEPUKAHCHKOI acoliamil KIIiHIYHUX eH-
nokpuHosoriB (2012 p.). Ilpu Bepudikarii AIT 6panucs
IO YBard BiIMOBiOHI KJIiHiYHI O3HAKM, a caMe pe3yJbTaTu
yibTpasByKoBoro gociimkerHs (Y3/1) 13 (3HmxeHa exo-
TE€HHICTh) Ta PiBeHb LIUPKYJIIOIOUMX AaHTUTIJ 10 TUPEOITHUX
aHTUTeHIB (1o TUpeoinHoi mepokcunaszn — TI1O Ta Tupeo-
rodyniny — TT) [12].

3pa3Ku KpOBi y MAIiEHTIB i KOHTPOJILHOT TPYIM Opain
BpaHui (0 8—10 paHKy) IIicJsI HiYHOrO roJoAyBaHHS. 3a
nonomoroto aHanizatopa STAT FAX 303/Plus (Awareness
Technology Inc, CIIIA) BM3Hauanu piBHI BiJILHOTO TH-
pokcuny (BT,, HopmanbHuii ianazon 6,0—13,0 nMob/n
1711 9oJIoBiKiB i 7,0—13,5 mMoab/n mjs XKiHOK), TUPEO-
tportHoro ropmoHy (TTI, HopmanbHuii nmianmazon 0,3—
4,0 MMO/n), antutina no TIIO (HopMmallbHUIA Aiana3oH
0—30 MO/mi) i Tupeorsio0yJiHy (HOpMaJIbHUI Iiana3oH
0—65 MO/Mi1) Yy KOXHOTO Y4aCHMKA TOCITiIKEHHS.

Kputepii BuKio4eHHsI 3 TOCIiIKEHHSI: BiK 10 18 pokKiB,
3JI05IKiCHE HOBOYTBOPEHHSI, 3allaJieHHsI BHACIIiZI0OK peBMa-
TUYHUX 3aXBOPIOBaHb a00 TOCTPOI/XpPOHIYHOI iHeKIIil,
LIYKpOBU# HiabeT, CyauHHi, XpOHIYHI 3aXBOPIOBAHHS Tie-
YiHKM Ta HUPOK, BariTHicTh. Ocobu, AKi MpUitMaiun JIiKu,
110 MOXYTh BIumBaTty Ha ynkuioo 1113, Takox Oyau Bu-
KJTIOYEHI 3 TOCITiKEHHS].

PiBens BDNF y cupoBaTiii KpoBi mallieHTiB BU3HAYaAIN
KiJIbKICHO 32 JIOTIOMOT010 TBepa0(ha3HOro iMyHODEepMeHT-
Horo aHaizy 3 BucokouymimBuM Human BDNF (Brain
Derived Neurotrophic Factor) ELISA Kit (Elabscience®,
CIHIA, Catalog No: E-EL-H0010) on E.I.A. Reader Sirio S
(Seac, Itanis).

Cmamucmuynuii anaaiz. KinbKicHi MOKa3HUKU OLiHIO-
BaJIMCSI HA IIPEIMET BiIMOBITHOCTI HOpMaJIbHOMY PO3ITIOIi-
a1y 3a goniomoroto kputepito lamipo — Yinka (ripu yucii
nociimkyBaHux MeHIe 50). KinbKicHi mOKa3HUKM, 1110 Ma-
I0Tb HOPMaJIbHUI PO3TO/Iii, OMUCYBAJINCS 3a TOMTOMOTOI0
cepenHix apudMeTHUYHUX BeauuuH (M) Ta cTaHIDapTHUX
BimxwiieHb (SD), Mex 95% nosipuoro iHTepBany (95% I).
¥ pasi BincyTHOCTI HOpMaJIbHOTO PO3MOAiLIY KiJbKiCHI AaHi
OIMCYBaJIMCS 3a AoIoMoror Menianu (Me) Ta HUXXKHBO-
ro ta BepxHboro kBaptuiiB (Q1—Q3). [TopiBHSIHHS IBOX
IPyI 3a KiJIbKICHUM IMOKa3HUKOM, 110 Ma€ HOpMaJbHUM
PpO3IIOi, 32 YMOBU PiBHOCTI IMCIIepCili BUKOHYBAJIOCS 3a
noroMoroio t-kpurepito CThloJieHTa, TIPU HEPiBHUX TUC-
Mepcisix — 3a JomoMoroio t-kputepito Yemua. [lopiBHSIHHS
JIBOX TPyM 3a KiJIbKICHUM TMOKa3HUKOM, PO3IOJiJI SKOTO
BiIpi3HSBCS Bill HOPMaJbHOIO, BUKOHYBAJIOCS 3a 10IIOMO-
roto U-kputepito ManHa — YiTHi.

PesyAbTaTin

Hamu npoBenenumit anani3 piBHss BDNF no nikyBaHHs
y Mali€HTIB JOCTMKyBaHUX IPYIL.

[1pu mopiBHsgHHI piBHS BDNF no jikyBaHHS y maiii-
€HTIB IepIIIOi Ta APYroi rPyNM He BUSIBICHO CTATUCTUYHO
3HauyluMx BigminHocteit (p = 0,383) (puc. 1).

BinnosinHO m0 JaHuMX, HaBeAeHMX B TabJ. 1, miciasg
IIPOBEIEHOr0 JIIKyBaHHS Y IIAIli€HTIiB, SIKi OTPUMYBaJ
xoJjekanblimdepon ta L-TUpoKcuH, BingHavyanocs Bipo-
rimHe 30inpmenHs piBHa BDNF B 7,4 paza (p < 0,001).
VY rpyni XBopuX, sSIKi OTpuUMyBaiu Juile L-THUPOKCHH,
ymict BDNF y cuposarii KpoBi 30iabiiuBcs B 2,1 paza
(p = 0,045).

IIpu mopiBusiHHI ymicty BDNF micnst nikyBaHHS y
Mali€HTIB JOCIIIKYBaHUX IPYIT HaMU OyJIM BUSBJICHI CTa-
TUCTUYHO 3Hauyuli BinMiHHOCTI (p < 0,001) (puc. 2). Tak,
piBeHb BDNF y cupoBaTiii KpoBi micjiss OMHOYaCHOTO IpHY-
3HA4YEHHSI XoJieKaablndeposy Ta L-TUpOKCUHY BUSIBUBCS
BUIIUM B 2,48 pa3a MOpiBHSHO 3 MAlLliEHTaMM, sSIKi TTpuiimMa-
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nr/mn
900,0 .
700,0
500,0
300,0
—20919—
T 1
pyna 1 pyna 2

nr/mn
1200,0 - 1=
800,0
1185,82
400,0
0 T
Mpyna 1 lpyna 2

PucyHok 1. Anani3 pisHsi BDNF go nikysaHHs

PucyHok 2. Ananis pisHss BDNF nicnsa nikysaHHs

Ta6nnys 1. Pisenb BDNF y nauieHTiB fo Ta nicns nikyBaHHs

PiBeHb BDNF, nr/mn
Moka3Huk Karteropii p
Me Q,-Q, n
lpyna 1 go nikyBaHHs 209,19 201,51-413,04 14
- < 0,001*

BDNE lpyna 2 no nikyeaHHs 295,99 | 225,71-449,75 T4 | Poyna 1 nionn niymarmin — ryna 1 20 niysarn < 0,001

pyna 1 nicna nikysaHHa | 1538,29 | 1332,68-1651,04 | 14 rpyna 2 nicns nikyBaHHs — rpyna 2 [0 fiikysaHHa — 060(;1156

rpyna 2 |'|iCJ‘|;| niKyBaHHﬂ 620195 536,67—678,04 14 rpyna 2 nicns nikysaHHa — rpyna 1 nicnsa nikysaxHa —

lpumitka: * — BiAMIHHOCTi NOKa3HUKIB cTaTUCTUYHO 3Ha4yLWi (p < 0,05)

Ju Tiabku L-TupokcuH. ToOTo JIiKyBaHHS 3 TOAATKOBUM
MpPU3HAYCHHSIM XOJIeKalbldepoay Ha Tii L-TupokcuHy
BUSIBUJIOCH €(DEKTUBHILLIMM 3a Tepartito juiie L-Tupokcu-
HoM (p < 0,001).

O6roBopeHHs

HaHi gociimkeHb OOBOMSTH 3B’SI30K Oe(illUTy BiTa-
miny D i3 migBuineHHsaM yactot BuHuKHeHHsS AIT [13].
binbim Bupaxkenuii nediuut BitamiHy D yacTo cympoBo-
mxyeTbes rinodyHkuieto I3 [14]. Jleski aBTopu cTBep-
JKYI0Th, 110 piBeHb 25(OH)D € He3anexxHuM (hakTopoM,
SIKMH BILIMBAE Ha MigBUIIeHH piBHs aHTUTLI 10 TI1O [15].

Hediuut BiTaminy D, ocoGiuBo y Jtoaeil MOXUIOTO
BiKY, OB’SI3aHUI i3 MOPYILIEHHSIM HaBYaHHS, IMaM’sITi Ta
KOTHITUBHUX TpoleciB [16]. [locmimkeHHs CBiqUaTh, IO
JIIKyBaHHSI BUCOKMMM H03aMU BiTamiHy D moMiTHO Io-
Kpallly€ IPOOYKTUBHICTH 30pOBOi (HeBepOaIbHOI) TTaM’sITi
B THX, XTO MaB NMOYATKOBUI HENOCTaTHili piBEHb BiTaMi-
ny D [17].

KpiM TOro, y NeKiabKoxX A0CTiIKEHHSIX MOBiTOMIISIIIOCS
PO 3B’S130K MiXXK HU3bKMMMU PiBHSIMM BiTaMiny D y cupo-
BaTIli KPOBi Ta PU3MKOM BUHUKHEHHSI CUMIITOMIB KOTHi-
TUBHOTO nucoHaHcy [18, 19]. Posb BiTaminy D y KOrHiTus-
HUX IPOoIIecax i IMOBeMiHIIi He € HEeCIOMiBaHOIO, OCKIIbKM
BiTaMiH i€ SIK TIOTY>KHWM aHTMOKCUIAHT, 10 3aXUIIA€E
KJIITUHU Biil OKMCHOTO TMOUIKOXKEHHS, CIPUYUMHEHOTO
crpecom [20]. Bitamin D Takox perystoe ekcripecito OiiKiB
i HeiipoTpodiuHi pakTopH, 110 OEPYTh yU4acTb y CHHANITUY-
Hili TNTACTUYHOCTI Ta (i3i0I0riYHOMY CTaHi HepoHiB [21].
Kpim Toro, Bitamin D Gepe yuacts y nudepeHuialiii KiliTuH
[22], perymsiii BHYTPIlIHbOKIITUHHOrO Kanblilo [23] Ta
OiocuHTe3i HeiipomeniaTopis [24].

barato ¢axrtopiB, Takux K ¢i3WyHi BIpaBu, TPaBMU
1IHC, xpoHiuHU1i1 cTpec, BIUIMBAIOTh Ha TiMOKaMMaJIbHUM
HeliporeHe3 [25]. HeiiporeHe3 y mopociux TiCHO TOB’sI-

3aHUI 3 BUCOKOIO UYTJMBICTIO MO TOPMOHIB, Helipome-
niaTopiB i (hakTOPiB pOCTY, SKi MPUCYTHI B HEMpOreHHii
Hiri [26]. Bysio BUSBIIEHO, IO TUPEOIIHI TOPMOHHU TaKOXK
CIIPaBJISIOTh TIMOOKWI BIUIMB Ha HeliporeHes [27].

BDNF € uneHoM ponuHu HeUpoTpodiHiB, SIKUIA Bimi-
rpa€ BaxXXJIMBY POJIb Y HaBYaHHI Ta ITam’sTi. BiH Takox 110-
Kpalllye CHHAIITUYHY (DYHKIIiO SIK Y KOPi TOJIOBHOTO MO3KY,
Tax i B rimokammi [28].

JlitrepatypHi naHi cBimuars, 110 aediuuT Bitaminy D cy-
MPOBOIKYETHCS TTOPYIIEHHSIM CUHANTUYHOI IMJIaCTUYHOCTI
y 1ypiB [29]. 3 ornsiay Ha BaxuinBy pojib BDNF y cunarn-
TyHUX GyHkuUigax [30], cnpusaTIUBUE BIJIUMB BiTamiHy D
Ha HaBYAHHS Ta ITaM’SIThb MOXKe IIPpMHAMHI YaCTKOBO OITO-
cepenkoByBaTucst BDNE Y LHHC Bitamin D Binirpae kito-
YOBY POJIb Y PO3BUTKY MO3KY Ta MOro HajexkHOMY (DyHK-
ioHyBaHHi. Bitamin D Ta #ioro aHajgoru MOXyTb 10JIaTh
remaToeHuedaniuHuii 6ap’ep i MPOHUKATU B MapeHXiMy
Mo3Ky [31]. ¥ mo3Ky BiTamin D cnpaBisie HelpoOIpoTeK-
TOPHY [it0, MOJYJIIOI0YM BUPOOJIEHHSI HEHpOoTpodiHiB Ta
CHHTE3 HeiipoMeaiaTopiB, 3MEHIIYIOUM Helipo3alajeH-
H$I, Ta 3aro0ira€ OKMCHIOBAJTbHOMY ITOIIKOKEHHIO TKa-
HuH [32].

Takox OyJo mokasaHo, 10 BiTaMmiH D mocutioe cuH-
Te3 HelipoTpodiuyHuX (aKTOpiB, TAKUX K neurotrophin-3
(NT3), glialderived neurotrophic factor (GDNF), nerve
growth factor (NGF) ta brain-derived neurotrophic factor
(BDNF) [33]. ¥ Hauomy gociifkeHHi pUu3HaYeHHs Bi-
taminy D Tta L-THUpOKCHHY MPU3BOIWIO OO 3POCTAHHS
piBHst BDNF B 7,4 paza (p < 0,001). ¥ rpyni xBopux, siKi
npuiiManu Tinbku L-tupokcun, ymict BDNF y cupoBat-
11i KpoBi Bupic B 2,1 paza. [1pu nopiBHsiHHI ymMicty BDNF
y CUPOBATIIi KPOBi y Malli€HTIB, SIKi MpUiAMaIn XoJeKalb-
uudepon ta L-tupokcuH, ymict BDNF OyB Bumum B
2,48 pa3a MopiBHSIHO 3 MalliEHTaMU, SKi IpUAMAaIIH Tijlb-
K1 L-TupokcuH.
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BMCHOBKMU

BcraHoBiieHO MO3WMTHMBHUI BIIMB BitTaMiHy D Ha pi-
BeHb BDNF y cupoBartii KpoBi y naii€HTiB 3 rinoTupeo-
30M, CIIPUYMHEHUM aBTOIMYHHUM TUpeoinuToM. JIikyBaH-
HSI XBOPUX Ha TiMOTMPEO3, CIPUYMHEHUN aBTOIMYHHUM
TUPEOITUTOM, IIJISIXOM JOAATKOBOTO MPU3HAYEHHS XOJe-
Kajpuudeposry Ha T L-TUpOKCUHY BUSIBUIOCH €(DEKTUB-
HIlIKM MOPiBHSIHO 3 MPM3HAYEHHSIM JiMile L-TUpOKCUHY
(p <0,001).

Kondumikr inTepeciB. ABTOp 3asBis€ MPO BiACYTHICTb
KOHGQJIIKTY iHTepeciB Ta Bl1acHOI (piHaHCOBOI 3allikKaBJIeHO-
CTi IIpM MiATOTOBIIi JaHOI CTATTi.
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Effect of vitamin D on serum BDNF level in patients
with hypothyroidism caused by autoimmune thyroiditis

Abstract. Background. Hashimoto’s thyroiditis is a chronic auto-
immune disease of the thyroid gland caused by an increase in thy-
roid antibodies. A growing body of research suggests that patients
with Hashimoto’s thyroiditis may suffer from cognitive impairment.
Therefore, it is important to identify risk factors that contribute to
the development of cognitive impairment in patients with auto-
immune thyroiditis to diagnose them early and treat. Given that
the influence of thyroid hormones on the brain is undeniable, and
their deficiency leads to a variety of neurological complications,
early diagnosis and treatment of neurological disorders in thyroid
diseases is crucial for preventing further progression of these com-
plications. The purpose of the study is to determine the effect of vi-
tamin D on the level of brain-derived neurotrophic factor (BDNF)
in blood serum of patients with hypothyroidism caused by auto-
immune thyroiditis. Materials and methods. Twenty-eight patients
with hypothyroidism caused by autoimmune thyroiditis were in-
cluded in the study. The serum level of BDNF was quantified using

a solid-phase enzyme-linked immunosorbent assay with a highly
sensitive Human BDNF ELISA Kit (Elabscience®, United States,
Catalog No E-EL-H0010) on E.I.A. Reader Sirio S (Seac, Italy).
Results. In our study, the administration of vitamin D and L-thy-
roxine led to a 7.4-fold increase in BDNF levels (p < 0.001). In
the group of patients who took only L-thyroxine, serum content of
BDNF increased by 2.1 times. In patients who took cholecalciferol
and L-thyroxine, the level of BDNF was 2.48 times higher com-
pared to those who took only L-thyroxine (p < 0.001). Conclusions.
A positive effect of vitamin D on the serum level of BDNF was
found in patients with hypothyroidism caused by autoimmune thy-
roiditis. Treatment of these individuals using additional adminis-
tration of cholecalciferol on the background of L-thyroxine proved
to be more effective compared to the administration of L-thyroxine
alone (p < 0.001).

Keywords: autoimmune thyroiditis; hypothyroidism; cholecalci-
ferol; brain-derived neurotrophic factor
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EseTumib i LyKpoBum aiaber:
HOBQ CTPATErIS 3HUKEHHS PIBHSI XOAECTEePUHY

Pestome. Llykposwii piabet (Lif]) — 3arasbHOBU3HAHWI YUHHUK PU3UKY CEPLIeBO-CYAUHHUX 3aXBOPHOBAHb,
TOMY [esiKUM ralieHTam i3 rpynv BUCOKOIro PU3UKY HEOOXIAHWI «arpecuBHui» TeparnesTn4Hi nigxig. Xonecre-
puH (XC) ninonpoteiniB HM3bkKoI LWwinbHocTi (JIMHLL) € nposigHuM MOANIKOBAHUM YNHHUKOM PUSUKY PO3BUTKY
aTepoCKIePOTUYHNX CEPLEBO-CYANHHMX 3axBoproBaHb (ACC3). Bigomo, Lo ctatmHn — 3070TWH cTaHgapT 4715
KoHTposto BmicTy XC JIMHLY i 3HuxeHHs puaukiB, nos’ssaHnx 3 ACC3; ogHak 6arato nauieHTiB He JOCArarTb
yinbosoro pisHsi XC JIMHLL abo He MOXyTb BXuBaTU rpenaparu Uboro Kaacy Yepes acouivioBaHi 3 HUMu noobiy-
Hi gii. HelyonasHi OCHIIXEHHS HECTATUHOBUX JTIKapCbKMX 3ac00iB, L0 3HUXYIOTb KOHLEHTPAaLito XonecTepuHy
(e3eTumib, iHri6iTOpY MPONPOTEiHOBOI KOHBEPTAa3U Cy6TUIIBNH-KEKCMHOBOIro Tury 9), NpoAeMOHCTpyBanu nepe-
Barv B nlikyBaHHi ACC3; i HoBI npenapatu (6emnegoeBa KUcoTa, iHKicupaH) ganv 6aratoo0iysitoyi pesynsratu
B JOKJIHIYHMX | KIIHIYHUX JOCAiMKeHHsX. HoBi gaHi cBigy4atb rpo Te, Lo e3eTuMIb sK JOMOBHEHHS 4O CTaTuHIB
3abeaneqye 4oAaTKoBUU KapAionpoTEKTOPHMU ebekT. Liev ornsag mae Ha MeTi 06roBoputy micLe e3eTumioy B
Teparnii xsopux Ha L[] 3 gucninonpoTeiHemisimu i po3riisiHy TV Moro ebeKTuBHICTL | 6e3rneKy. KombiHoBaHe BUKO-
PUCTaHHS HU3bKOIHTEHCUBHOI abo MOMIPHOIHTEHCUBHOI Tepanii cTaTuHamm vi e3eTuMIiOoM 3a4ite ABa KoMIe-
MEHTapHNX OAMH LLJOJO O[HOr0 MeXaHi3Mn: 3HUXKEHHS BHY TPILLHbOKITITMHHOI KoHUeHTpavii XC 3 nocuneHHsam 3a-
xorneHHs XC JIMHLY renatoymntamu i 3HmxeHHs1 abeopbuii XC y kniueqHuky. Lii mexaHiamm [itoTb CUHEPTIYHO Vi
MOXYTb 3a0€3Me4YnNTV Takuv Xe CyMapHuv eqhekT, SK i rpyv BUKOPUCTaHHI BUCOKOIHTEHCUBHOI Teparnii ctaTuHamy.
Besneka komb6iHoBaHoOI Tepanii ekBiBaneHTHa 6e3nevi MoHoTeparii iHribitopamu 'MI-KoA-pegyktaau B aHasio-
riYHmx gosax. s komb6iHauisi, K npaBuio, NepeHoOCUTLCA KpaLue, HiXX BUCOKI fo3un iHribiTopis MI-KoA-peayk-
Tasu, i Mae nepesaru y XsBopux 3 pu3MKOM po3BUTKY Mionarii i cTatuH-iHgykosaHoro L[] 2-ro tuny. OTxe, nonpu
LESKI 3aCTEPEXEHHS, €3eTUMIO 3arULLIAEThCS NpenapaTom BUbopy B apceHas chapMaKkosioridyHuX areHTis.
KnroyoBi cnoBa: yykposuii giabet; e3eTumié; ornsag

[MTamienTu i3 iykpopum aiaderom (LI) i niabeTnuHoO Pesynbratu JUPITER (Justification for Use of Statins

(aTeporeHHo1o) nuciinonporeinemieto (AJII1) maroTh BU-
COKY CXWJIBHICTb 0 PO3BUTKY CEpLIEBO-CYIMHHUX 3aXBO-
proBanb (CC3) [1, 2]. Hu3ka KepiBHUITB i peKOMeHaarlii
moao arepockiepotnyHux CC3 (ACC3) miaTBepauin
BKJIIOYeHHs xBopux Ha LI/l 1o xkarteropii BUCOKOIO i ayxe
BUCOKOTO KapAiOBaCKYJSIPHOTO PU3MKY, a TaKOX TepeBa-
M XOJIECTEePUH3HMKYBAJIBHOI Teparlii, a caMe JOCSTHEHHsI
BiJIMOBiAHOTO LiJILOBOTO 3HAYeHHSs Xojectepuny (XC) -
HOIPOTEiHiB HU3bKOI mibHocTi (JITTHIL) 3 MeToro mpo-
dinakruku ACC3 y uux naunieHriB |3, 4]. [1poTe mainieHTn
3 Oy>XKe BUCOKMM pU3UKOM po3BuTKy CC3 yacrilie He 10-
CATAIOTh CBOEI TepalleBTUYHOI METH, OCOOJIUBO 1€ CTOCY-
€ThbCs xBopux Ha LI,

in Prevention: An Intervention Trial Evaluating Rosuvas-
tatin) cBig4aTh, 110 HeOe3meKa BIepiie BusBieHoro LIJI
2-TO TUIY 3pOCTA€E MPY BUKOPUCTAHHI CTaTUHIB (po3yBac-
TaTUHY) TUIBKU B OCi0, SKi Majayu 3HAYHi YMHHUKU PU3U-
Ky LIJI 2-ro Tumy, 30Kpema MOpyIIeHHs TJIiKeMil HaTIe
(IITH) [5, 6]. Kpim Toro, 3aMIIAI0OTLCS MEBHI PUBUKH, SIKi
He TTOBHICTIO yCyBaroThes 3HIKeHHAM piBHS XC JITTHIII.
[ToTeHLITHUMU BUHYBATLSIMM € iHCYJiHOBA PE3UCTEHT-
Hictb (IP), metaboniunmii cunapom (MC) i maTodiziono-
riyHi 3MiHM JinigHOTO NMpodio (30KpeMa, HeBiAMOBITHU I
piBeHb Majux WiabHUX yactoyok XC JIMMHII (mm XC
JIITHIIL) (Hait6inbir aTeporeHHOI cyodpaxilii) i peMHAHT-
HUX JIIMOMPOTEiHiB, IO € 3HAYYIIUM (HAKTOPOM PU3UKY
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XpOHiIYHOro KopoHapHoro cuHapomy (XKC). V mauieH-
TiB i3 LIJI 2-ro tumy, MC i/a6o BepudikoBanumu CC3
nepeBaxae ateporeHHa JJII1, 1o xapakTepusyeThbes Mmin-
BUILIEHOIO KOHIICHTPAIi€I0 B KPOBi TPUALMITTILEPUHIB
(TT), ninonporeiHiB, 36arayeHux TT, yacTo 3 minBUIIIEHUM
BMicTOM amnoJiinornpoteiny (amo) B, «ateporennoro» XC i
HU3bKUM BMicToM XC JMONpoTeiHiB BUCOKOI HIIIbHOCTI
(JITTIBILL) i amoA-1[7, 8].

Otxe, 3aTBEepIKEHHsI CTpaTeril JIITIHOTO KOHTPOJIIO,
3MaTHOT KOHTPOJIIOBATA PU3UKHU ceplieBo-cyauHHuX (CC)
noxiii 3 MiHiMi3alieo Hede3nekn BUHUKHEHHS LIJI 2-To
tuny cepen nauieHTiB 3 [1I'H nipu nikyBaHHI cratuHaMu,
€ BaXJIMBUM IUMTaHHSIM Yy c(pepi rpoMaachbKoro 310poB’s.

[HriGiTOpU 3-TinpoKcui-3-MeTUarIyTaprI-KoepMeH-
Ty A-peayktazu (I'MTI'-KoA-penykra3u) 3aBasku ILUPO-
KOMY CIEeKTPY MO3UTHUBHUX €(PEeKTiB IMPOKO BUKOPUCTO-
BYIOTbCSI JUIsl 3amobiraHHs BUHMKHeHHIO CC3. OpHak
BUKOPHMCTAHHS BUCOKOIHTEHCHUBHOI Tepallii CTaTUHaAMU JIJIsI
nocsirHeHHsT 1iboBoro 3HaueHHss XC JITTHII, kpim He-
6e3neky BUHUKHeHHs LI 2-1o Tury, Mpru3BOAUTb 10 OiIbIIT
JacTuX MobivHuX eeKTiB i Oinbin BupaxkeHoro CC-pu3uky
[9]. LIi obcTaBMHM BM3HAYAIOTh ITOTPEOY B JOCITIIKEHHSIX
1110/10 MOXJIMBOCTEH i ompalfoBaHHS aJbTepHATUBHUX Me-
toniB 3HKeHHs piBHsT XC JITTHILLL, kpim 30inbiieHHs 103
CTaTUHIB, SIK MpernapartiB nepiioro Budopy [10, 11].

V 1aba. 11iHa puc. 1| HaBegeHa OCHOBHA XapaKTePUCTH -
Ka i MeXaHi3M JIil HeCTaTMHOBMX TilOJIiIiAeMiYHUX TIpera-
parTiB, 1110 BUKOPUCTOBYIOThCS B JIIKyBaHHI TillepXxoJiecTe-
punewmii ([XC) [12].

OcCTaHHIMM [ECATWIITTSIMM BUHMKJIA HOBa CTpaTe-
TisT 3HMKEHHS PIiBHS XOJCCTEPUHY IIISIXOM IIPUTHIYEH-
Hs1 abcopobuii XC 3a mornomoroo e3eTumioy, sikuii 6;10-
Kye TpaHcnopTtHuit 6imoxk XC — Nieman-Pick Cl1-Like 1
(NPCIL1). OckinbKu CTaTUHM TiABUIIYIOTH BEMOKTYBaH-
Hs ¢pakiiiitHoro XC, kombiHOBaHa Teparis 3 iHridbitopa-
MU abCcopO1lii X0JIeCTepUHY BBAXKAETHCS MEPCTIEKTUBHOIO i
31iACHEHHOIO CTpaTerielo, 0co0auBo 111 xBopux Ha LI i3

BucokuM piBHemM NPCILI1 [13]. Ha cboroaHi pesyiabratu
HU3KU JOCTiIXEeHb YiTKO MPOAEMOHCTPYBaJu, 1110 MOPiB-
HSIHO 3 MOHOTeparrieio iHrioitopamu ['MI-KoA-pemyk-
Ta3u KOMOiHOBaHA Tepallisi CTaTUHOM B MOEIHAHHI 3 €3e-
TUMiOOM Ma€ OLUIBIIN KIiHIYHI ITepeBaru AJIsl MOKpPaIleHHS
rapamMeTpiB JIIIiAiB i KapaionpoTeKilii B maitieHTiB i3 LIJI
2-ro TUILy 3 IIMPOKUM J1ialla30HOM YMHHUKIB CEpLIeBO-CY-
IMUHHOTO pU3UKYy [14—20].

Ezetnmi6 — 16 mpeacTaBHUMK HOBOTO Kijacy JIiMimzo-
3HUKYBAJIBHUX MPENapariB, sIKi CEJIEKTUBHO MPUTHIUYIOTh
iHTecTUHAIBHY abcopOuito XC i BiAITOBITHUX pOCTUHHUX
crepoiB. JlikapchKuli mpernapar € epopajibHO aKTUBHUM i
Ma€ MeXaHi3M [ii, BITMiHHWI BiJ iHIINX KJIACiB TiITOJIiITiae-
MiYHUX 3aCO0iB (30KpeMa, CTaTUHIB, CEKBECTPAHTIB >KOBY -
HUX KHUCJIOT, (piOpatiB i pocimHHMX cTaHoIiB). E3eTnmio
rasibmye BcMOKTyBaHHS [14C]-xonectepuHy 0e3 BILIMBY
Ha abcopouito TT, xxupnHux kucnor (XKK), >xoBuHUX KHC-
JIOT, TIPOTECTEPOHY, ETUHIJIECTPaIioNy abo XKUPOPO3YMH-
Hux BitaMiHiB A i D [8]. Inri6ytoun BcMokTyBaHHs XC Ha
PiBHi BOPCMHOK CJTM30BOi 000JJOHKM TOHKOTO KUIIIEYHUKA
(nutsixom B3aemoyii 3 6iikom NPCI1L1), e3eTumi6 3HUXKYE
KinbKicTh XC, 110 HAAXOAUTH y IE€UiHKY. Y BiAIOBiIb Ha
3MEHILIEHHSI HaJIXOJI>KEHHST XOJIECTEPUHY TeUiHKa aKTUBYE
Ha moBepxHi peuentopu JITTHII (JIITHII-peuentopn),
10 CYTIPOBOXKYEThCS 301blIeHHsIM KiipeHcy X C JITTH L
i3 kpoBi [21]. Jlimino3Hu:KyBabHUIT TIpenapaT 6epe yuyacThb
y perynsuii pisas XC JITTHUI-peuenrtopis; 3mMeHIlye pi-
BeHb XC JITTHII na 18—20 %, TI (6ausbko 10 %), He-
3HaYHO BIUIMBa€E Ha KoHueHTtpaiito XC JITIBIL y kposi
(1-3 %) [22, 23].

Jlixapcekuii mpemnapaTr Micasl MepopalbHOro IpUIi0-
My IIBUAKO BCMOKTYETHCS 1 iIHTEHCUBHO METa0OJIi3yETh-
Csl B TOHKOMY KMIIIEUHUKY i MeUiHIi HUISIXOM KOH’ rorariii
y ¢apMaKkoJIOTiYHO aKTUBHUI (PEHOJBHUI TIIIOKYPOHIL
(e3eTUMiO-TTIOKYpOHia). MakcuManbHa KOHILIEHTpALList
B TJ1a3Mi KpOBi €3eTMMiO-TJIIOKYPOHioy CHOCTEPira€Thb-
cs gepe3 1—2 rom, esetumiOy — depe3 4—12 ron. [lepiox

Ta6nuys 1. OCHOBHa XapaKTepUCcTHKa i MexaHi3M gii HecTaTMHOBUX rinoninigemidyHnX npenaparis,
SIKi BHKOPUCTOBYIOTbCSI B JIIKYBaHHI rinepxonecrepuHemii [12]

Hassa . = YacTtoTta Linsx L XC OCHOBHIi NOGi4Hi
npenapary R AT Aosa npuiomy BBefeHHs | JIMHLL (%) edekTn
Hiapes, apTpanris,
. Brnokye NPC1L1 — OpauH pas Ha Mep- _ Kaluenb, 3auLLKa,
Esetumi TpaHcnopTHWUiA 6inok XC 10 mr no6y oparnbHo 18,0 pecnipaTtopHi po3-
nagv
Ani 6 75 Mr KOXHi 2 TUXHI L
TipoKyMa HNFIJDVE;:'[*%/C 3B'A3YBAHHA | 150 Mr | KOXHi 4 TUXKH Miawi Big —47,0 iH'eiﬁﬁKﬂgfoﬁgth-
3 peuenrtopa- iALLKIPHO ’ i o
MU XCF}III'-IlHLLI, P 140 mr/vn | Koxei 2 e | P Ao -57,0 riT, rpUNOMOAIGHi
EBonokyma6b - - CYMMTOMM
420 mr/mn | KoxHi 4 TxHi
Mogarpa, Tpom60-
Bemnepoesa | MNpurHivye AT®-umtpaT- 180 mr OnvH pas Mep- 214 uuTemMmis, Nenko-
Kucnorta niasy Ha [oby Ha [oby opanbHo ’ neHis, pecnipaTtopHi
posnagu
MpurHivye nponykuito 284 mr/
. PCSK9 i 6510kye 3B’A3y- . . . . Bin —29,9 Peakuii B micui
IHKnicupaH BaHHa PCSK9 3 pevien- SstM,\IfI/JI-\I/IJ'I Ogidi Ha pik | TigwkKipHO 110 —46 4 it exuii
Topamu XC JIMHLL

Mpumitkn: NPC1L1— Nieman-Pick C1-Like 1; AT®-yntpatniaza — ageHo3uHTpughocepat-yntpatniaza; PCSK9 —

npornpoTteiHoBa KOHBepTa3a Cyb6TuUi3uH/KeKcuH tuny 9.
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HaITiBBUBEIEHHS [JIs €3eTUMIOY i1 €3eTUMiO-IIIOKYpPOHiILy
CTAaHOBUTbH ~ 22 TOJ, 1110 TO3BOJISIE TIPU3HAYATH OTO ONUH
pa3 Ha 100y (BpaHili abo BBeuepi). Exckpeliist mpemnapary i
loro MeTaboIiTiB BiIOYBAa€EThCS TIEPEBAKHO i3 KOBYIO. 3a
NaHUMU (hapMaKOKiHETUMHUX NOC/iIKeHb, HE Bil3HAYEHO
CYTTEBUX BiIMiHHOCTEM KOHIIEHTpAaIlili €3eTUMiOy B I1a3Mi
KPOBI B JIIOJIEH JIITHBOTO BiKY, 0Ci0 40JIOBiYO1 i XXiHOYOI cTa-
Ti a00 3aJIexKHOCTI KOHLEHTpallil IpenapaTy Bif Npuiiomy
i [21, 24].

Ezetumio [8, 25]:

— | XCJITTHIII 1a 10—18 % 3a paXyHOK NPUTHIYEHHS
abcop6b11ii XC 3 KuIlleuHMKa i 3SMEHIIIEHHST TPAaHCTIOPTYBaH -
HS A0 MEeYiHKU, 110 MPU3BOAUTD 0 IiABUILEHHS eKCIIpecil
neuvinkoBux JITTH LI -petienTopiB (roJJOBHUM UMHOM);

— lanoBHa 11-16 %;

— | XC JIIMHII na 25 %, s3aranpHmii piseHb XC
JIMMTHILL — Ha 34—61 % (y moenHaHHi 3i cTaTUHAMMU);

— | XC JINHII #a 20—22 % i anoB — Ha 2526 %
6e3 3HmxeHHs piBHs1 XC JITIBIL (y moeaHanHi 3 (heHODI-
OpaTtom).

Y tabs. 2 HaBeneHi 0cOOIMBOCTI i1 OCHOBHI XapaKTepu-
CTUKM iHTi6iTOpiB abcopOlii XomaecTepuny [25, 26].

BaxuBo BigzHaumTH, 1110 MOHOTEpAIlis K Ipernapara-
MU KJacy iHrioitopiB MT'-KoA-penykrasu, Tax i iHTi0iTO-
pamu abcop61ii XC akTuBye (izionoriuHi KOMIeHcaTOpHi
MeXaHi3MU, CIpPSIMOBAHI Ha TMiITPUMaHHSI PiBHS XoJec-
TEpUHY B TUTa3Mi KpoBi. Ha TJ1i 3HM>KeHHs piBHSI XojecTte-
pUHY, OITIOCEPEAKOBAHOTO Hi€I0 CTATUHIB, KOMIIEHCATOPHO
30ibiyeThest abcopoOuist XC y kuieyHuky. | HaBraku,
ranibMyBaHHST abcopO1ii XC y KUILEYHUKY 3a JOTIOMOTOI0
€3eTUMiOy MOXe BUKJIMKATU KOMIIEHCATOPHE 30ibIIeH-
HSI CUHTE3Y XOJIECTEPUHY B rernaroiuTax i nepubepuuHux
TKaHuHax [21]. OTxe, e3eTuMib mpurHiuye abcopouiro XC,
3MEHIIIYIOUM TPAHCITOPTYBaHHS iHTECTMHAIBLHOTO X0JIeCTe-

Bemnepoesa kucnota

CtatuHm

| BCMOKTYBaHHs
XOSIECTEPUHY B KMLLEYHUKY

© NPL1L1

1

E3etumi6

IHKnicupaH

IHri6iTopn PCSK9

PucyHok 1. MexaHi3m [ii OCHOBHUX HeCTaTUHOBUX rinoninigemidyHnx npenaparis [12]

Mpumitkn: KoA — kogpepmeHT A; PCSK9 — nponpoTteiHoBa KoHBepTasa cy6tunisnH/kekcuH tuny 9; MPHK
PCSK9 — matpuyHa pnboHykneiHoBa kucnota PCSK9; NPC1L1 — 6inok Nieman-Pick C1-Like 1.

Tabnmys 2. IHrieiTopn abcopbuii xonectepury [25, 26]

IHriGiTopu abcop6Lii xonecTepuHy

Mpenapatu MeTaboniyHi edoekTn OCHOBHI 3acTepeXeHHs
— TlonoBHWMM YmHOM 3HWXYe BMicT XC JIMHLL (Ha 10-18 %) wns-
XOM MPUrHIYEHHS KMLLKOBOI a6CoPOLii XONecTepuHy h 3MEeHLLIEHHs | . .
MNOro TpaHCnopTyBaHHA B MeYiHKy, LLO 3YMOBJSIIOE NiABULLEHHS aél\ﬁgﬁﬁ);g”(”ﬁ; :) Mionais/
ekcnpecii nedviHkosux peuentopis JITTHLL, P n P . .
— 3Huxye BMIcT anoB Ha 11-16 % : ai %ﬁar_'rmg':f:z%kg é)gﬂ'g?'”a'
E3eTnmi6 — VY komb6iHauii 3i cTaTMHaMu [OAATKOBO 3HMXYE piBeHb XC 4

hibpaToM 3anMLLAETLCH PUSKK,
acoLiioBaHNI i3 MPUINOMOM LIMX
nikiB (Hanpuknag, mionaris/pab-
Oomionis, xonenitias)

JINHLL Ha 25 %, npv upoMy 3aranbHe 3HWKEHHS KoHUeHTpauii XC
JINHLL, ctaHoBUTL 34—61 %

— VY kombiHauii 3 cheHodibpaTtom 3HmXKye piBeHb XC JITTHLL,

Ha 20-22 % i anoB — Ha 25-26 %, 6€3 3MEeHLUEHHSI 3pPOCTaHHs
BMmicTy XC JMBLL
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PMHY B MEYiHKY; CTAaTUHU 3HXKYIOTh cuHTe3 XC y IeviHIi,
a pa3oM 1Ii MexaHi3MU 3a0e3MeuyI0Th 10AaTKOBE 3HXKEHHSI
piBHs Xonectepuny [27, 28].

V 1ab5. 3 HaBeneHi BimOMOCTI ITpO OCOOJMBOCTI TiMOTi-
nizeMiyHoi e()eKTUBHOCTI CTaTUHIB Ta e3eTuMioy [29].

V 1abn. 4 HaBeneHO PO3pPaxyHOK CTYIIEHS 3HMKEHHS
XC JITTHLLL mpu pizHUX BapiaHTaXx TiMoJiiniaeMivyHoi Tepa-
mii [29].

V mocmimkeHHSX, SIKi BUBYaIU €(EeKTUBHICTH €3eTH-
MiOy, B OCHOBHOMY:

— TMopiBHIOBAIU €(PEeKTUBHICTD €3eTUMiOY 3 IIa1eoo;

— TIOpiBHIOBAJIU €3€TUMIO 3i CTATUHOM;

— abo nomaBaiy €3eTUMiO 10 cXeMU JIiKyBaHHS Mpera-
patamu inribitopiB [MK-KoA-penykrasm.

V nmepiiux ABOX BapiaHTaX OTpPUMaHi KIIiHiIYHiI JaHi
HaBpsi Y4 MOXHA BBaxkaTd iH(MOPMATUBHUMU, OCKiJIb-
K{ BIUIMB €3eTUMiOy Ha 3HMXKeHHs piBH XC € BiTHOCHO
CJ1a0KMM TOPiBHSHO 3 eeKTaMM CTaTUHIB, a KapIaiomnpo-
TeKTOpPHi BiacTuBoCTi iHribiTopiB 'MK-KoA-penykrasu
MPOAEMOHCTPOBAHO TPU Pi3HMX 3aXBoproBaHHsAX [30—32].
VY 3B’43Ky 3 UM MOHOTEpaIisl €3eTUMiIOOM 3a3BuYail He
BUKOPMCTOBYEThCSI. [lomaBaHHSI e3eTUMiOy 1O CTaTUHY
MOXe OyTH JOOPMM BapiaHTOM JIJisl ITOJAJIbIIOTO 3HIXKEH-
Hst piBHs XC JITTHILLL. 3okpema, moBiIOMIISIETHCS PO J10-
JaTKOBi KapAioMpOTeKTOPHi e(heKTH KOMOiHOBaHOI Teparii
CTaTUHOM Y TMO€EIHAHHI 3 €3eTUMiIOOM TMOPIBHSHO 3 MOHO-
Teparieto iHrioitopamu TMK-KoA-penykrasu [19, 29, 33].

MixxHapoaHi mporpaMu KIiHiYHUX TOCITIIXKEHb €3€TH-
MiOy B MOEMHAHHI 3i CTaTUHAMU BKJIIOYAIM HU3KY BEJIUKHUX
BUNPOOYBaHb 3 iIHCTPYMEHTAJIBHUMU i TBEPAMMMU KIiHiu-
HUMM KiHIIEBUMU TOYKaMU, O OCHOBHUX CIIiJl BiTHECTH
SEAS (2008), SHARP (2011) i IMPROVE-IT (2015) [12,
34-36].

¥ 1abn. 5 HaBeaeHa iH(dOpMaLllisl PO OCHOBHI, 3HAKOBI
KJIiHiYHi BUTIpOOYBaHHs e3eTumioy [12].

Y nocnimxkenni IMROVE-IT (Improved Reduction
of Outcomes: Vytorin Efficacy International Trial) 18 144
XBOpI, TOCTITaIi30BaHi 3 MPUBOIY TOCTPOrO0 KOPOHAPHOTO
cunapomy (I'KC), siki Mayim BiTHOCHO HEBUCOKMIA piBEeHb
XC JIITHII (1,3—3,2 MmMoJb/1 a6o 50—125 mr/mn), otpu-
MyBaJM MOHOTEpArilo CHUMBACTaTUHOM abo Horo mMmoen-
HaHHSIM 3 €3eTUMiOOM MPOTIroM ceMu pokiB. Yepe3 oauH

piK crioctepexxeHHs cepenHiil piBenb XC JITTHII y rpymi
KOMOiHOBaHOI Teparii craHoBUB 1,4 MMoJb/1, 110 OyJI0
Ha 0,4 MMOJIb/JT MEHIIIe, HiXX Y MAIliEHTIB, SKi OTPUMYBaIA
CUMBAcCTaTUH. Y XBOpPHX, SIKi IepedyBajii Ha KOMOiHOBa-
Hiil Tepamii iHrioitopom I'MI'-KoA-penykrasu i1 e3eTu-
MiOOM, criocTepirajioch 3Ha4yHe 3MEHIIEeHHS MOKa3HUKiB
cmeptHocti Bin CC3, 'KC, rocmitanizaliii 3 npuBoay He-
crabinbHoI creHokapmii (HC), xopoHapHOI peBacKyIsIpu-
3arii Ta iHCYBTY Ha 6,4 %, a TaKOX 3HIKCHHST 9acTOTH
abcomoTHOro pusuky (R) po3BUTKy ceplieBO-CyAMHHOTO
ycKJIagHeHHs abo cmepTi BHactimok CC3 Ha 2,0 % [29].

V HU311 JOCITiIKeHb ITOKa3aHo, 1110 €3eTUMi0 Ma€e CIIpu-
SITIMBUI 1/a00 HEUTpaibHUI BILUIMB Ha MeTa0O0JIi3M [JIIO-
K031 B nauieHTiB i3 LIJ1 2-ro Tuny [37, 38]. [ToBinoMisieThb-
cs TIpPO MO3UTUBHI e(ekTu e3eTumiOy Ha ctaH IP i piBeHb
rmikemii [28, 39, 40]. 3okpema, ezetumio y mumeit KK/
H1J i3 LIJI 2-ro tuy, sKi 3HaXOAWIMCh Ha TIi€Ti 3 BUCOKUM
BMICTOM KUpY, CIIPUSIB TTIO3UTUBHII TUHAMILIi BMICTY TJIIO-
KO3M 11 mapaMeTpiB iHCYIiHOBOI pe3ucTeHTHOCTI. CriocTe-
piraaock 30iIbIIeHHST KOHLIEHTpPALIil [IFOKarOHOIIOAiOHOTO
nentuny 1 (GLP-1) y cupoBartiii KpoBi ii akTUBHUX (popm
GLP-1 y KullleyHUKY; BiACYTHICTb 3MiH €KCKpellii TeHiB
MPHK, 3anyyenux y cuntes GLP-1. [IponemoHcTpoBaHo,
10 €3eTUMIO 3HaYHO CTUMYJIIOBAB CEKpPELil0 aKTMBHOTO
GLP-1, mo cynpoBoIKyBaJIOCh aKTUBALIEI0 MITOT€H-aK-
TUBOBAHOTO OiJIKa/KiHa3M, sIKa PEryJI0€ThCsl TTO3aKIiTUH-
HuM curHajioM (MEK)/mo3akaiTHHHOI CUTHAI-PeryJibo-
BaHoi KiHa3u (ERK). Ezerumio-cTumynboBaHa cekpeltist
GLP-1 npunuHsiach y pe3ybTaTi MPUTHIUEHHS IUISIXY
MEK/ERK 3a ponomoroio PD98059 (BucoxkocenekTus-
Horo iHribitopy aktusauii MEKI1 in vitro). OTxe, iMOBip-
HO, IO €3eTUMIi0 3amiTHUII Yy KOHTPOJi INIiKeMii IIISIXOM
ctumyistiii cexpentii GLP-1 eHIOKpMHHUMH KITITHHAMA
L-tuny emitesito KMIIEYHMKA 4Yepe3 CUTHAJIbHUM IILISIX
MEK/ERK [41].

[loBimOMIISIETBCS MPO MO3UTUBHY OWHAMIKY iHIEKCY
IP — HOMA-IR (Homeostasis Model Assessment of Insulin
Resistance) micist npusHaueHHs e3zetumioy 10 mr/mo0y
xBopuM Ha I'XC, y 30 % 3 saxux OyB miarHocToBaHuii L1J]
2-ro tumny a6o [I'H. OtpumaHni pe3ynbraTé CTAaHOBJSATH
0COO0IMBUIA iHTEpeC y KOHTEKCTi J0Ka3iB acolliallii cTaTu-
HOTEpallii 3 HeBEJIMKUM 30UIbIIEHHSIM PU3UKY HOBUX BU-

Ta6bnuys 3. MexaHi3m gii i nopiBHsiINIbHa egheKTUBHICTb CTaTUHIB Ta e3eTUMIby 3a BrIMBOM
Ha ninigHwii npodpine [29]

CtatuHmn

E3eTumio6

MexaHi3m gii

MpurHivytoTb TMI-KoA-peaykra3sy

CeneKTUBHO NpUrHivyye abcopoLiito
XOJNleCTEPUHY B KULLEYHUKY

| KoHueHTpauis XC JMHLL 18-55 % 15-30 %
| piBeHb Tl 7-20 % He amiHtoe
1 piBeHb XC JINBLL 5-15 % 3-5%

Ta6nunuys 4. CryniHb 3HxeHHs1 XC JITTHLL npu pisHnx BapiaHTax rinoninigemiyHoi tepanii [29]

FinoninigemivyHa Tepanis

3HmKeHHs KoHueHTpauii XC JIMHLL, (%)

lMomipHO-iHTEHCMBHA Tepanisa cTaTMHamm ~ 30
BucokoiHTeHCcKBHa Tepanis cTaTtHamu ~ 50
BucokoiHTeHCMBHa Tepanis cTaTHamMu + e3eTUMIo ~ 65
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nankis LI 2-ro Tuny [29]. Otxe, fonaBaHHS €3€TUMIOY 10
CcTaTUHYy Oy/10 0 HAaWOUIBII TOLUIBHUM U1 HEUTpalti3alil
niabetoreHHoro edexry iHriditopis ' MK-KoA-penykrasu
i MABUILEHHS YyTIMBOCTI TKAHWH [0 iHCYITiHY.

A. Nakamura et al. (2019) moBinoMJIsIIOTb, 1110 €3eTUMIO
3HWKYE PiBHi mocTnpaHaiaabHoro iHcyainy i TT y maiieHTiB
3 MC i npumnyckatoThb, 1110 (hapMaKkoJIOTiYHUI Mperapar 1a€
MOTeHLiiHI mo3uTuBHI edextu mono IP [28]. Pesynbratn
MeTaaHalizy 16 paHIOMi30BaHMX KOHTPOJIbOBAHUX JOCIIi-
mxkeHb (PKJT), mposenenoro H. Wu et al. (2018), npone-
MOHCTPYBaJIM, 1110 KOMOiHOBaHEe BUKOPUCTAHHS €3eTUMiOy
3 HU3bKOIHTEHCUBHOO Teparli€lo cTaTUHAMM TIOPiBHSIHO 3
BUCOKOIHTEHCUBHOIO HE CYIIPOBOIXKYBAJIOCh CYTTEBOIO Pi3-
HULIEI0 Yy 3MiHaX piBHSI MpeTpaHaiajibHOIl TTIOKO3U I TJ1iKO-
BaHoro remorio0iHy (HbAlc). ABTopu aKlIEHTYIOTb yBary
Ha TOMY, 110 TTOPiBHSIHO 3 BUCOKOIHTEHCUBHOIO Tepartieio
CTaTUHAMU BUKOPUCTAHHSI CXEMU JIIKYBaHHS «e3eTUMi0 3
HU3bKOIHTeHCUBHOWO Tepami€clo iHriditopamu I'MK-Ko-
A-penyKTa3m» IIPOTITOM ITOHAA TPhOX MICSIIB MOXe IT0-
3UTUBHO BIUIMBATU Ha CTaH KOHTPOJIO TJIiKeMil, 30Kpema
piBeHb npenpaHaiaabHoi rmoko3u [40]. OmHak y 2021 poiti
ory6tikoBaHi pesynbratu Propensity-Matched Nationwide
Cohort Study 3 mocmimkeHHsI eheKTMBHOCTI KOMOiHalIii
CTaTUHIB i €3eTUMiOy TIOPiBHSHO 3 MOHOTEparli€l Ipe-
napatamu iHridiropis I'MI'-KoA-peaykTasu i HebGe3neku
po3BuTKy CC3, a Takox LI/l 2-ro ThIy B 1OpOCINX 3 IIOpPY-
1IeHo TojiepaHTHicTIO 10 raoko3u (ITTT) [42]. TMosimom-
JISIETHCS, 1110 XO4Ya TPUBAJIICTh Tepallii SIK CTaTUHAMU, TakK i

KOMOIHAIII€I0 CTAaTUHY 3 €3€TUMiOOM CTAaHOBWJIA HE MEHIIIE
3a IICTh MICSLiB, HOAaBaHHS €3eTMMIOy IO IIperapary 3
rpynu iHrioitopiB 'MI'-KoA-peaykra3u mopiBHSIHO 3 MO-
HOTEparniew cTaTuHaMu He TiaBuiiye pusnk LI 2-ro tumy
i XapakTepu3yeTbcsl HeUTpanbHUM edekToM [42]. AHamo-
TiYHO B PETPOCIIEKTUBHOMY MOCJIIKEHHI, SIKE€ BKIIIOYAIO
877 nauienriB i3 JJIT1, BUCOKOIHTEHCUMBHA TepalTisl CTaTHU-
HaMU acolliloBajiach 3 BUIIIMM PU3UKOM yIeplie JiarHoc-
toBaHoro LI 2-ro Turry, ocoGJ1BO B OCi0 3 IpeniabeToM,
IpoTe IomaBaHHS e3eTuMiOy mo iHriditopy 'MI'-KoA-pe-
NYKTa3W TIPOJEMOHCTPYBAJIO HEUTpaIbHUIl edeKT L1010
cTaHy MeTa0oJ1i3My I1toKo3u [43].

H. Wu et al. (2018) npoenun B PubMed, EMBASE i
KoxkpaHniBcpkKili 0i0mioTeni MeTaaHasi3 myOJikaliit 1momso
PKJI, y sikux 3mificHIOBaJIOCh TIOPiBHSIHHSI €(heKTUBHOC-
Ti BIUIMBY e3eTUMiOy 3 I1aie6o, momaBaHHSI €3€TUMIiOy
IO CTaTMHIB a00 HM3bKOIHTEHCUBHOI Teparlii iHTribiTopom
I'MTI'-KoA-penyKra3u B MO€IHAHHI 3 e3eTUMiOOM abo
KOMOiHOBaHOTO BUKOPUCTAHHS €3eTUMiOy 3 BUCOKOIHTEH-
CHUBHOIO Tepari€lo cTaTMHAMU Ha BMICT MpernpaHaiaibHOT
riikemii i HbAlc. B orisin BKiTroueHo pesyasraTtu 16 panmo-
Mi30BaHUX KOHTPOJbOBaHUX AociimkeHb. [lokazaHo, 1o
MPU3HAYEHHS €3eTUMiOy He CIpUSIO PO3BUTKY MOOIYHUX
e(eKTiB 1100 BMIiCTy IJTIOKO3M HaTIIe (3BaxkeHa CepemHs
pisauLg cepeanix (WMD) —0,62; 95% noBipui iHTepBain
(CI): Bin —3,13 mo 1,90) i HbAlc (WMD 0,07; 95% CI: Bix
—0,07 10 0,20 %). JlikyBaHHS €3eTUMiOOM i BAKOPUCTaHHS
HU3bKOIHTEHCHMBHOI Teparii MOPiBHSIHO 3 BUCOKOIHTEH-

Tabnuysi 5. OCHOBHI KniHiYHi BUIpo6YyBaHHS e3eTumiby [12]

Bunpo6yBaHHs SEAS SHARP IMROVE-IT
Poku 2008 2011 2015
TpuBanictb ~ 52 micsaui 48 micsliB 84 micaui
MauieHTn (n) 1873 9270 18144

Ocobwu BikoM Bifg 45 0o 85
POKIB i3 6€3CMMMNTOMHUM,
NEerkMM/nomipHMM CTEHO30M
aopTasnbHOro KnanaHa

Monynsuis
[OCHNIOKEHHSA

Oco6u 3 XXH 6e3 IM
ab0 KOPOHapHOI
peBackynapuaauii
B aHaMHeai

Oco6u BUCOKOrO pun3nKy
3 HewlogaeHim MKC
B aHaMHe3i

MoyaTkoBMI piBEHB

XC NMHLL 139 mr/gn (3,6 Mmonb/n)

108 mr/gn (2,8 mmonb/n) 93,8 mr/an (2,4 mmonb/n)

E3eTumib + cumBacTaTuH

NikyBaHHs a6o nnaue6o

E3eTumib + cumBacTaTuH
abo nnauyebo + cumBacTaTuUH

E3eTnmib + cumBacTaTuH
abo nnauebo

MACE (komb6iHaLis cmepTi
Big CC3, npoTe3yBaHHs aop-
TanbHOro KnanaHa, 3acTifHoi

cepLeBOi HeJoCTaTHOCTI,
HedbaTanbHoro IM, rocnitani-

3auii 3 npueogy HC, aopTo-

KOPOHAPHOTO LUYHTYBaHHS,
YepesLUKIPHOro KOPOHapHOro
BTpPy4aHHs abo Heremopariy-

HOr O iHCYNbTY)

KiHuea(-i) Touka(-n)

CMepTi, iLUEMIYHOIO iHCYNbTY

MACE (komb6iHaLis cmepTi
Bin CC3, IM, rocnitanizauii
3 npusogy HC, KopoHapHoi
pesackynspuaauii Ha 30-1
JOeHb nicns paHgomisadii
a60 nisHiwwe, iHCynbTY)

MACE (kom6iHauis IM,
panToBOi KOPOHapPHOI

abo 6yab-AKoi npouenypwu
peBackynspuaadii)

Komb6iHaLis e3eTnmidy
" CUMBaCTaTUHY HEe 3HUXYE
MACE

Pesynbrat(-1)

[0 3HMXeHHs YacToTn MACE

Komb6iHaLis e3eTnmidy
1 cMMBacTaTuHy npueena
00 3HAYHOTO 3HWKEHHSA
pu3nky MACE

Komb6iHauis e3eTumioy
" cumBacTaTuHy npueena

Mpumitkn: SEAS — the Simvastatin and Ezetimibe in Aortic Stenosis; SHARP — the Study of Heart and Renal
Protection; IMROVE-IT — Improved Reduction of Outcomes: Vytorin Efficacy International Trial; XXH — xpoHiuyHa
xBopoba Hupok; IM — ingpapkT miokapga; FKC — roctpuii kopoHapHui cuHgpom; MACE — Tsxki Hecnpusitnusi
cepuyeBo-cyauHHi nogii; HC — HecTabinbHa cTeHokapgisi.
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CUBHUM JiiKyBaHHsIM iHriOiTOopamu ['MI'-KoA-penykraszu
HE CYIPOBOIXYBAJIOCh CYTTEBUMU 3MiHAMM KOHIIEHTpa-
wii mpenpanaianbHol Timikemii (WMD —1,78; 95% CI: Bin
—6,33 102,77 %) i HbAlc (WMD —0,05; 95% CI: Bin —0,14
10 0,05 %). ITpoaeMOHCTPOBAHO, 1110 MOPIBHSHO 3 XBOPU-
MU, SIKi ITepeOyBai Ha BUCOKOIHTeHCUBHIl Teparlii cTaTh-
HaMu, OUIbII BUPaXXeHE 3HMUKEHHS PiBHS TIIOKO3U HaTIIE
CIIOCTEPIrajioch y Malli€HTIB, SIKi OTPUMYBAIU €3€TUMIO y
MOETHAHHI 3 HU3bKOIHTEHCUMBHOIO TEpAIli€lo iHTibiTopaMu
I'MTI'-KoA-penykrasu moHaa tpu Micsii (WMD —7,12;
95% CI: Bin —13,86 mo —0,38 %) [40]. OTxe, pe3ynbraTtu
MeTaaHasi3y J03BOJISIIOTh CTBEPAXKYBATH, 1110 KOMOiHYBaH-
H$I €3eTUMiOy 3 BUKOPMCTaHHSIM HU3bKOIHTEHCUBHOI Tepa-
mii cTaTUHAMY TPUBAIICTIO MOHAI TPU MiCSIli MTOPiBHSIHO
3 BUCOKOIHTEHCHUBHOIO J1a€ MO3UTUBHY TEHIEHLIIO 11010
KOHTPOJIIO ITiKeMii.

Pesynbratit KJ1iHIYHOTO BiIKPUTOTO 0araToOIEHTPOBO-
ro gocnimkeHHs EUCLID (The Effect of Switching from
Statin-Monotherapy to Statin/Ezetimibe Combination
Therapy on Lipid Profiles in Patients with Type 2 Diabetes
and Dyslipidemia), 3aBepmernoro y 2020 poiii, cBimyath,
110 TIpU3Ha4YeHHs naiieHtam i3 L1 2-ro tumny e3etumioy
IOAATKOBO IO CTATUHIB MPOTIroM 12 Mics1IiB He BILTUHYJIO
Ha mapameTpH ITiKeMii, 1110 CBITYUTH PO KITiHIYHY KOPUCTH
KoMbiHoBaHoi Tepartii iHrioitopom 'MI'-KoA-penaykTasu i
CeJIEKTMBHOTO iHTiOiTOpy abcopomuii XC i dirocTepoiB y
TOHKOMY KHMIIIEYHUKY. KpiM TOro, moka3HMKU BMICTy 3a-
JIMIIIKOBOTO XOJIECTEPUHY, MapKepa aTepOreHHMX JIITiIiB,
MaJIi TeHACHLII€I0 0 3HUKEHHSI TTPOTSITOM iHTEpBaJly CI10-
CTePEXEHHS Y XBOPUX, SKi TOCIIIM LiJIbOBOro piBHSI XC
JITTHILI gepe3 12 micamiB. Hapelri, y TIOTOYHOMY ITOCITi-
JKEHHI He CITOCTepirajaocsi O4eBUIHOTO eheKTy KOMOiHO-
BaHOTO BMKOPHMCTAaHHS €3eTUMIOy 3i cTaTMHAMM Ha BMICT
MapKepiB 3amajieHHs, 30KpeMa okmcHeHoro XC JITTHIIL
i BucokouytauBoro C-peaktuBHoro 0inka (hs-CRP) [44].
OTpuMaHi pe3yJbTaTh YaCTKOBO Y3TOMIKYIOThCSI 3 BUCHOB-
kamu pociimkeHHss RESEARCH Study Group (2015), y
SIKOMY TIOKa3aHO, 1110 BUKOPUCTAHHSI HU3bKOIHTEHCUBHOI
Teparii iHrioitopamu 'MI'-KoA-penykTa3u B mnoeqHaHHi 3
€3eTUMiIOOM, a TaKOX BKJIIOUEHHSI €3eTUMiOy 10 BHCOKO-
IHTEHCUBHOTO peXXMMY CTaTUHOTEpaIllii MoKpalyBajio aTe-
POTreHHI JIimiaHi mpodisi, BKIIIOYHO 3 BMiCTOM 3aJIMILIKOBO-
ro XC [10]. ImoBipHO, 110 3aBASIKA MOMIYJISLII JIITiTHOTO
OOMiHY I aTepOreHHUX IUISIXiB, OUTHII TpUBAJIE JTiKYBaHHS
3 KOMOIHOBaHMM BUKOPHCTaHHS €3eTUMIOY 3i cTaTuHaMU
TaKOX MOXKe CIPUSITU MTOKPAIIAHHIO LIUX TTOKA3HUKIB [44].

Pesynbratn Propensity-Matched Nationwide Cohort
Study (2021) moxa3zanm, 10 IpU3HAYCHHST €3eTUMIOy Ha
JIOATOK A0 Teparil cTaTUHAMU B JOPOCIUX MaLi€HTIB i3
IITH nopiBHsiHO 3 MOHOTepari€elo iHrioitopamu I'MI'-Ko-
A-penykTasu He Oysia MoB’si3aHe 31 3HAUHUMM BiIMiHHO-
CTSIMM 1IOAO0 pU3UKy BUHUKHeHHs LI 2-ro tumy i CC3.
ABTOPU TIOBIIOMJISIIOTH, 1110 KOMOIHOBaHE BUKOPUCTAHHS
€3eTUMiOy i3 cTaTMHAMU € TaKUM X e(peKTUBHUM Yy 3aro-
oiranti I'KC Tta incynwry B nmauienri i3 I1I'H, sk i MmoHO-
teparisi iHriditropamu 'MTI'-KoA-penykrazu [42]. V Toit
K€ yac MPOJAEMOHCTPOBAHO, 1110 J0JaBaHHs €3eTUMIOy 10
MEeBHOI /103U CTaTUHIB cripusie nokpaiieHHo CC-Hacmia-
KiB Yy TOpOCAMX MAlliEHTIB, sIKi HenaBHO nepeHecaun 'KC
[29]. TlinTBepmKeHHSIM 1IbOMY € BMCHOBKM KIIiHIYHOTO

BurnpoOyBaHHs Y.B. Lee et al., mpoBenenoro y 2021 poui.
ABTOpHM BBaXaroTh, 1110 €3eTUMi0 MOXHa Oe3MeYHO KOM-
OinyBatu 3i cratuHamu B maiiieHTiB 3 I1I'H, ocobauso y
XBOPUX 3 HE3aJ0BUIBHOIO TOJIEPAHTHICTIO 0 TMiABUILIEHHS
no3u iHribciTopiB TMI'-KoA-penykrasu [42].

K.H. Shin i H.D. Choi (2022) mpoBenn MeTaaHali3
17 myO6mikaiiii, TPUCBSIYEHUX TMOPIBHSJIBHOMY aHai3y
BILUIMBY KOMOiHOBaHOI Tepartii inriditopamu ['MI'-KoA-pe-
JyKTa3u 3 €3eTUMiIO0M i MOHOTEparIii cTaTUHaMU Ha IoKa3-
HUKY BMIiCTY JIiMi/IiB i TJTIOKO3U B KPOBI, @ TAKOX BiIMiHHOC-
Teil y moOiyHuX eheKTax, OB’ I3aHUX 3 JIIKyBaHHSIM XBOPHX
Ha LIJI. ABTOpM MOBiIOMMJIN, 1110 3arajioM J0JaBaHHS e3¢-
TUMIOY 10 CTaTUHY 3a0e3IeuyBajo 3Ha4HO OiIbII BUpaKe-
He 3HKeHHst BMicty XC JITTHLL, Hixk MoHOTEparist craTu-
Hamu (WMD 0,691; 95% CI: 0,534—0,847). KombGiHOBaHe
BUKOPHUCTAaHHS €3eTUMIOY 3i CTaTUHAMMU CIIPUSIIO OiTBIITNM
no3utuBHUM edekTaMm y 3miHax piBHiB XC JITIBILLL, 3arab-
Horo XC (3XC), TT i anmoB, ognax He armoAl. Kpim Toro,
KOMOiHOBaHe JIiKyBaHHS CYIPOBOJIXKYBAJIOCh OiIbIII 3HAY-
HUM 3MEHIIEHHSIM PiBHS IperpaHaialbHOI TIiKeMii, HixX
MOHOTepaIlis CTaTUHaMU. 3 TOYKH 30py Oe3MeK1 MixX JBOMa
MeTodaMM Tepallii He OyJI0 CYTTEBUX BiIMiHHOCTEH 11010
OB’ SI3aHUX 3 JIIKyBaHHSIM ITO0IYHMX e(heKTiB. ABTOPH 3pO-
OMJIM BUCHOBOK, 1110 JOJaBaHHS €3eTUMIOy 10 CTaTUHY T10-
piBHSIHO 3 MOHOTepari€lo iHrioitopamu I'MI'-KoA-penyk-
Ta3u CIIpUsIE OiIbII BUPAXKEHOMY MO3UTUBHOMY BILIMBY Ha
MPOBiIHI MapaMeTpy BMICTY JIiMiliB Y KPOBi 6€3 301JIbIIIEeH-
HSI PU3UKY PO3BUTKY MOOIYHUX eeKTiB [45].

MeToro 6araToLEHTPOBOIO IPOCIIEKTUBHOIO BiIKpH-
toro minotHoro mociaimkeHHs: EUCLID (The Ezetimibe
add-on to statin for Usability Clinical trial on Lipid profile
and Inflammation in hypercholesterolemia with Diabetes
mellitus), mpoBegeHOro B IIECTH JiKapHax SmoHii, Oyio
JOCITIIUTA TepareBTUYHUI e(eKT Tepexoay Bill MOHOTe-
pamii craTMHaMM OO KOMOIHOBaHOI Teparii iHTiOiTOpaMu
I'MTI'-KoA-penykra3u 3 e3eTUMiOOM Ha JIiTiaHWI i MeTabo-
JiyHui mpodini B manieHTiB i3 LI 2-ro tumy i JIJII1 i piBHEM
HbAlc <9,0 %. Mamientn i3 LI 2-ro tumy i JJITT otpumy-
BaM MIpoTsrom 12 MicsiiB e3etumio 10 Mr Ha o0y sIK A0-
MOBHEHHS 10 OCHOBHOTO JIiKyBaHHS cTaTuHamMu. OCHOBHi
BucHoBKM EUCLID: nepexin Bin MoHOTepartii iHribiTopaMu
I'MI'-KoA-penykra3su A0 KOMOIHOBAaHOIO BUKOPUCTaHHS
e3eTuMIOY 3i craTuHaMu B nauieHTiB i3 LI/ 2-ro tumy i AJITT
CYITPOBOIXKYBaBCsI €(PEKTUBHUM 3HMKEHHSM KOHIUEHTpALlil
XC JIITHII 6e3 HeraTUBHOTO BIUIMBY Ha TOKA3HUKM TIpe-
MpaHiaIbHOI TJTiKeMil; KoMOiHOBaHa Tepartisi Ok edhek-
TUBHA B IALLEHTIB i3 BUIIUM BuxinHuM piBHem XC JITTHIIL
TOPiBHSHO 3 pe3yJibTaTaMu, OTPUMaHUMU Y XBOPUX i3 OiTbIIT
HU3bKOI0 KoHLeHTpatuieo XC JITTHI; namieHTn 3 BULLIUM
nouatkoBuM piBHeM 3XC i XC JIITHILL moxyTh mToTpedy-
BaTH IMOAAJIBIIIOrO IHTEHCUBHOTO JIIKYBaHHSI JUISI TOCSITHEH -
Hs 1inboBoro piBHg XC JIITHILL, oco6imuBo 11e CTOCYEThCS
XBopHX 3 BUCOKUM puzukoM CC noniit [44].

K. Torimoto et al. (2013) mpoBeiv nopiBHsUIbHE 12-THX-
HeBe mociimkeHHs y xBopux Ha LI/ 2-ro Tumy 3 piBHeM XC
JITTHIL > 2,07 mMonb/n (80,5 mr/mi), sKi oTpuMyBaiu
JIIKyBaHHSI po3yBacTaTuHOM (2,5 Mr Ha noOy). [lamieHTiB
PO3MOIIISIN B TPYIU: TIepIly (I0IaTKOBOI Teparlii e3eTu-
MiboM y no3i 10 Mr/mo0y) abo apyry (30iJIbLLIEHHS A03U
posyBacTaTuHy 10 5 Mr/no0y). BcraHoBieHo, 1110 KoM0i-
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HOBaHa Tepallis po3yBacTaTUHOM 3 €3eTUMiOOM crpusiia
6inpin BUpaxkeHoMy 3HrkeHHIo piBHs XC JITTHII (—31 %
y nepiiii i —12 % y apyriit rpyri); Mo XC JITTHIL i okwc-
Henux JIITHII y cupoBaTii kpoBi. Timbku y XBOpux Ha
LIJT 2-ro tumy, siKi iepeOyBain Ha KOMOiHOBaHill Teparii
inrioitopom I'MI'-KoA-penykTasu 3 e3eTUMiOOM, CITIOCTE-
pirajiocst 3HauHe 3HMKeHHs piBHsI TI. baratodakropHuii
aHaJjli3 BUSIBUB, 1110 1OJAaTKOBA Tepallis e3eTUMiOOM CIpu-
si71a OLTBII BUpaxkeHoMY ITokpamaHHio piBHsa XC JITTHIL.
OT1xe, KOMOiHOBaHE BUKOPUCTAHHSI €3eTUMiOy 3i cTaTMHA-
MU JI03BOJISIE JOCITTH HE TiJIbKM KiJIbKICHOTO, aJie i IKiCHO-
ro TIOKpalllaHHsI PiBHS JIiITiIiB y CUPOBATIi KPOBi B MAlli€H-
TiB 3 LIJI 2-r0 THUIy, a OTKEe, MOXKe CHPUSITU raJbMyBaHHIO
MPOrpecyBaHHS aTEPOCKIIEPO3y [46].

Y.C. Hwang et al. (2019) noBigomMuiu npo pe3yabTaTu
OHOLIEHTPOBOTO PAHIOMi30BAaHOTO BiIKPUTOTO AaKTUB-
HO-KOHTPOJbOBAHOTO JOCTIIKEHHST cepenl 36 Malli€eHTiB
i3 I 2-ro Tumy, siki OyJM paHAOMi30BaHi 3 METOIO MO-
Hotepariii posyBactaTuHoM (20 Mr/mo0y) abo KoMOi-
HOBAHOTO BUKOPHUCTaHHSI PO3YyBaCTaTMHY 3 €3eTUMiOOM
(5 mr/10 Mr/mo6y). BecraHoBieHo, 110 Ticis 6-TUXHEBO-
ro JjikyBaHHsI 3HUXeHHs1 piBHs1 XC JITTHILL i anoB 6ynun
MOPiBHIHHUMH MixX aBoma rpymamu (p = 0,54 i p = 0,86
BimmoBigHO). Bimomo, 1110 3MiHM ITOKAa3HUWKIB CITiBBiZHO-
meHHs anoB/anoAl e cunbHimmm mpoBicHukom CC3,
HIX ITapaMeTpu PyTUHHOI JinigorpaMu. ABTOPY IOBiTOM-
JIAI0Th, 110 3MiHU amoB/amoAl (—0,44 = 0,16 y xBopux,
SKi mepeOyBaii Ha MOHOTepallii mpernaparoM i3 TpyIu
inrioitopiB 'MI'-KoA-penykrasu, i —0,47 £ 0,25 y rpymi
pO3yBacTaTHHY B ITIOE€AHAHHI 3 €3eTUMiOOM) HE Bilpi3HSIM-
CsI MiX TpynaMM XBOpHX. 3 iHIITOTO OOKY, 3HIKEHHS BMic-
Ty TT i BinbHux XxupHux kuciaor (BXKK) Oyno 6inbuium
y IpyIli KOMOiHOBaHOIO BHMKOPHMCTAHHSI PO3yBacTaTHHY 3
€3eTUMIOOM, HiX y MallieHTiB, AKi nepedyBaJii HA MOHO-
teparii iHrioitopom I'MI-KoA-penykrasu (—10,5 mr/mn
(mixkkBapTwibHuil miamazoH (IQR) Bim —37,5 mo 29,5) i
0,0 mxExB/1 (IQR Bix —136,8 no 146,0) y rpymni MoHOTepa-
nii inriditopom 'MTI'-KoA-penykrazu, —49,5 mr/nn [IQR,
Bin —108,5 mo —27,5] i —170,5 mxExB/n [IQR Big —353,0
1o 0,8] y rpymni e3eTuMiOy B mO€AHAHHI 3 pO3yBacTaTUHOM,
p=0,0101ip = 0,049 BinmosigHo). OTXe, 6-THKHEBA KOM-
OiHOBaHa HM3bKOIHTEHCHMBHA Tepallisl po3yBacTaTUHOM Ta
e3eTuMiboM y mauieHTiB i3 LIJI 2-ro Ty mpoaeMoHCTpy-
Basia Oinbin BUpaxkeHe 3HKeHHs piBH TT i BXKK mopis-
HSTHO 3 TIOMipHOIHTEHCUBHOIO MOHOTEpAIII€I0 iHTiOiTOpOM
I'MTI-KoA-penykrazu [19]. Kpim TOro, mpoaeMoHCTpO-
BaHO, 110 Npu3HaYeHHs1 xBopuM Ha LI/ 2-ro tumy 10 mr
e3eTUMi0Oy/mo0y TpoTsaroM 6 Mmic. Oyso OLTBIIT eDEeKTUB-
HMM, HiX 5 MI aTopBacTaTMHY/IOOY, LIOAO0 3MEHLIEHHS
konuenTpauii B2XKK y mia3mi KpoBi, He3Baxkaouu Ha cTa-
TUCTUYHO 3Hauyie 3HkeHHs piBHs 3XC i XC JIITHILL y
Mali€HTIB, sKi MepeOyBaiyd Ha MOHOTepallii iHriGiTopoM
I'MTI'-KoA-penykrasu [47].

Y paHgomizoBaHi 0araTOLIEHTPOBI BiIKPUTI MPOCIEK-
tuBHi gocaimkeHHss RESEARCH Study Group (Recognized
Effect of Statin and Ezetimibe therapy for Achieving the
LDL-C goal) [48] i Effect of ezetimibe add-on therapy over
52 weeks extension analysis of prospective randomized trial
(RESEARCH study) in type 2 diabetes subjects [49]) 3any-
yanauch nauieHnTu i3 LIJI 2-ro tumy, y IKnx, He3BaXkaloun Ha

tepamito 10 Mr atopBacTaTuHy a00 1 MT IiTaBacTaTUHY, He
nocsrHayto 1inboBoro piBHst XC JITTHII. ITpoeneHo aHa-
Ji3 eeKTUBHOCTI 3HMXKeHHsT KoHueHTpauii XC JITTHILL
MiX HACTYITHUMM T'pyIIaMU MMalli€HTiB: mpu3HadeHHs 10 mr
e3eTUMiOy B MOeNHaHHI 3 1 Mr miBacTaTMHY ab0 KOMOi-
HoBaHe BukopuctaHHs 10 mr ezetumiOy 3 10 mr aTopBa-
cratuHy (EAT-rpynu); 20 mr atopBactatTuHy abo 2 Mmr
miBactatuHy (DST-rpynu 3 moasiiiHOIO 103010 iHTiOiTOpPY
I'MI'-KoA-penykTasu). [TepBuHHuii aHaniz — 12 TUXHIB,
octaTouHuit — 52 TrkHi. [IponeMoHcTpoBaHo, 110 B EAT-
i DST-rpynax xBopux mpoTSIromM 52-THUKHEBOIO IEpiomy
JIIKyBaHHSI JOCSITHYTO CTATUCTUYHO 3HAYYIIE 3MEHILICHHS
koHueHTpauii XC JITTHII i hs-CRP. BaxiuBo, 110 gogat-
KoBa Tepartis ezeTumioom (EAT-rpyrnu) rnopiBHsSIHO i3 ma-
LieHTaMu, BKiIroueHuMu B DST-rpynu, rnponeMoHCTpyBa-
JIa 3HaYHY IlepeBary moao 3HmkeHHs piBHsa XC JITTHII,
JlinonpoteiHiB npomixkHoi niibHocTi (JITITTLL), TT, anoB
i mocssrHeHHs 1iaboBux 3HaueHb XC JITTHII. Kpim Toro,
KOMOiHOBaHE BHUKOPHUCTaHHSI €3eTUMiOy 3i craTMHaAMu
CHPUSUIO 3HAYHOMY 3HMKEeHHIO KoHIeHTpallii M JITTHILL
[49]. OTxe, pexxuM BKJIIOUYEHHSI €3eTUMIOy 0 6a30BOro
piBHA CTaTMHY TOKa3aB Kpalli pe3yJbTaTd M0N0 IOKpa-
LIAHH JinigHoro npodinmo B namieHTiB i3 LI/l 2-ro Tumy.
30KpeMa, CIIOCTepirajaoch OiIbII BHUpakeHe BiICOTKOBE i
abcomotHe 3HKeHHs BMicTy XC JITTHII, Hix npu cTpa-
terii, 3actocoBaHiii y DST-rpynax [49].

Metoto Multicenter Randomized Controlled PRE-
CISE-IVUS Trial (2015) Oymo mpoBecTH ITOPiBHSUIbHE
NOCTIIKEHHS €()EeKTUBHOCTI OJHOYACHOTO 3aCTOCYBaH-
HS1 e3eTUMiOy I aTopBacTaTMHY 3 MOHOTEpAIIl€l0 aTop-
BactatuHOM Y TanieHTiB i3 XKC, y 6mu3bko 30 % 3 skux
JiarHOCTOBAHO IIyKpoBuUli niaGeT. BcTaHOBIEHO, 1110 BU-
KOPHCTaHHS Tepallii e3eTUMiOOM B O€THAHHI 3 aTOpBacTa-
TUHOM TIPOTSITOM 9—12 MicCsI1IiB CYyITPOBOIXKYBAIOCH OiTbIIT
3HayHMM 3MeHIIeHHsaM piBHa XC JIITHIL, monpu te, 1o
TUTPYBaHHSI aTOpBACTaTUHY OYyJIO CIPSIMOBaHE Ha JIOCST-
HeHHs HinboBoro piBHg XC JITTHII < 70 mr/mi. Pe3yib-
TaTW JOCTIKEHHS HE BUSIBUJIU KOTHUX BiIMiHHOCTEN MiX
rpynamu Maii€eHTiB y AMHaMili KoHueHTpauii Mg JITTH L
a60 hs-CRP, omHak ycTaHOB/I€HO, 110 JOJATKOBA Teparis
€3eTUMIOOM CIpHsila 3HAYHOMY 3HWXXEHHIO BMICTY JIIO-
MpOTeiHiB Ayke HM3bKOI 1iiibHocTi (JITTAHILLL) [50].

A. Razzack et al. (2021) mpoBesiu noiiyk y 6a3ax 1aHuX
(Medline, Scopus, Embase, Cochrane) 3 MeTO0 MOpiBHSIH-
HSI 11 y3araJibHeHHSI e(peKTiB 3MiH BMICTY JIMIAIiB y pe3yib-
TaTi KOMOIHOBAHOTO JIIKYBaHHSI €3eTUMIOOM i cTaTUHAMM
i1 MoHoTepamii iHridiropamu 'MI'-KoA-penaykrasu y XBo-
pux Ha LIJ] 2-ro Tuny [51]. Po3paxyHOK cepeaHbO1 pi3HUILL
MPOBOIMBCS 3 BUKOPUCTAHHSIM AUXOTOMIYHMX 3MiHHUX i
6e3repepBHUX YMCIOBMX JaHUX ISl BUOpaHUX 3HAuYeHb,
i3 3aCTOCYBaHHSIM MOJEJIi BUIMAAKOBUX e(EeKTiB 3a METO-
oM MaHTtensa XeH3essd. YCTaHOBJIEHO, 110 KOMOiHOBaHa
Tepartisi €3eTUMIOOM i CTaTMHOM KOpeJitoBajia 3 OibIIo0
CepeHbOIO BiJICOTKOBOIO 3MiHOIO MOKa3HMKIB BMicTy XC
JIMHII (WMD: —17,9; 95% CI Bin —19,85 mo —14,54;
p=0,78). CratuctyHo 3Hauyia pizauusg (WMD: —20,36;
95% CI Bim —25,67 o —15,06; p = 0,92) cniocrepiranacs
B minrpymi cuMmBacTaTuHy. [1oBiZOMIISIETBCS TIPO 3HAUYHE
3MEHILIeHHI PiBHIB anoB y malieHTiB, sIKi 3HaXOAWINCh Ha
KoMmbinoBaHiit Tepamii (WMD: —6,6; 95% CI Bix —8,40 10
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—3,91; p = 0,20). Kpim TOro, He crocrepiragioch CyTTeBUX
BiIMiHHOCTEI MiXX IBOMa MeTOZAMM JIIKyBaHHS B 9acCTOTi
MoGiYHMX e(heKTiB, MOB’SI3aHMX i3 MPUIAOMOM Mpenaparis.
ABTOpHM OiAIIUIN BUCHOBKY, 1110 €3€TUMI0 SIK JOTIOBHEHHSI 10
MoHoTteparii iHriditopamu I'MI'-KoA-penykrasu cripusie
3HAYHOMY 3HIKEHHIO piBHIB anmoB (mpoBicHuKa MaiiOyT-
Hix CC3), a Takox noka3Hukis Bmicty XC JITTHLL [51].

N. Hong et al. y 2018 p. ony6JtikyBaiu pe3yJbsTaTi Me-
TaaHali3y i MetaperpeciitHoro aHanizy PK]I 3a ygactio 50
XBOPHX i3 24 TUXKHSMU CIIOCTEPEXKEHHS, Y SIKUX IMOPiBHIO-
Baiu e(heKTU KOMOiHOBAaHOIO BUKOPMCTAHHS €3eTUMIOy i
CTaTHHIB 3 MOHOTEpAITIi€IO MperapaTaMy 3 IPyMNu iHTibiTO-
piB 'MTI'-KoA-penykrazu abo miaied0-KOHTPOJIbOBaHOI
rpynu. OguH 3 KpUTEPIiB BKIIOYEHHSI — TIOBIIOMJIEHHS
PO TSIKKi HecpUsATIUBI cepueBo-cyauHHi nonii (MACE).
IIpoananizoBaHoO 3arajioM ciM BUIpoOyBaHb i3 28 191 3a-
peecTpoBaHuM TatieHToM (7298 i3 LIJ1 2-ro Tumy, 25,9 %);
CepenHili mepioa criocTepexkeHHs1 5 pokiB. BcrtaHoBjEHO,
1110 KOMOiHOBaHa Teparlis €3eTUMiIOOM i CTAaTUHOM Y XBOPUX
Ha LIJI 2-ro Tumy cripusiia Giiblll BUPa)K€HOMY 3HMXKEHHIO
pu3uky MACE, Hix y mauienTiB 3a BigcyrHocti LIJI. AB-
TOPU Ha ITiACTaBi OTPUMAHUX pe3yJIbTaTiB,BBaXalOTh, 110
KOMOiHOBaHa Teparisl €3eTUMiOOM i CTaAaTUHOM Y IMalli€HTIB
i3 L1 1 acolito€eThCs 3 OIIBIIOI0 KOPUCTIO TSI CTaHy ceplie-
BO-CYAMHHOI cuctemu [52].

X.Y. Miao et al. (2019) Ha ocHOBi MeTaaHami3zy Tmy-
Onikaliii B €JeKTPOHHMX 0a3ax NaHUX MPOBEJIU OLIHKY
e(eKTUBHOCTI Tepamii CTaTMHOM i €3eTUMiOOM TOpiB-
HSIHO 3 MOHOTepaIli€lo mpernapaToM i3 rpynu iHri0iTopiB
I'MI-KoA-penykrasu B 3HWXeHHi mnomupeHocti CC3
i/abo 11epeOpoBaCKyISIPHUX 3aXBOPIOBaHb y TAIIEHTIB 3
LIJ1/6e3 mykpoBoro aiabeTy. ¥ MeTaaHaji3 BKIHOYEHO 8 J10-
caimkenn (136 893 ocobu; 80 790 xsopux Ha LI, 85 555
6e3 1I; Bik 63,5 pokiB (95% CI 61,2—65,8); 61,5 % (95%
CI 55,2—67,8) yomnosikiB). TpuBaliCThb CITOCTEPEKEHHS
cranoBuia 45 micsauis (95% CI 27,5—-62,5). Bcranosie-
Ho, o pu3uk CC3 OyB 3HAYHO MEHIIUM TPU MOETHAHHI
€3eTUMIOy 3i CTAaTUHOM, HiX IIpX MOHOTeparlii iHridiTopa-
mu 'MTI'-KoA-penykrasu sk nipu LI (BigzHOCHUMIT pu3MK
(RR) 0,69; 95% CI 0,67—0,73; p < 0,00001), Tax i B marii-
€HTIB 0e3 mopylileHb ByrieBogHoro oominy (RR 0,68; 95%
CI 0,52—0,90; p = 0,006). Pu3uK MOIIMPEHOCTi iHCYIBTY
OyB 3HAYHO MEHIIINUM IIPY JOJAaBaHHI €3eTUMIOy OO CTaTh-
HY, HiXX Tipu MoHortepartii cratuHamu nipu L[] (RR 0,74;
95% CI 0,56—0,98; p = 0,03), ogHaK HE3HAYHO MEHIIINM Y
mamnienTiB 6e3 LIJT (RR 0,74; 95% CI 0,39—1,41; p = 0,39).
ABTOpPM IiNIIUIM BUCHOBKY, 1110 KOMOiHOBaHE BUKOPUCTaH-
HS e3eTUMIOy 3i cTaTiHaMU OLTbII e(peKTUBHE B 3HIDKCHHI
yactotu CC3 6e3 icToTHOi pi3HuLi Mix XBopuMU Ha LI i
nalieHTamMu 0e3 OpyIIeHb BYIJIEBOAHOIO 0OMiHY, HiXkK MO-
HoTeparrig iHrioitopamu ' MI'-KoA-penykrasu [20].

VY nocnimxenus: IMPROVE-IT («Benefit of Adding
Ezetimibe to Statin Therapy on Cardiovascular Outcomes
and Safety in Patients With Versus Without Diabetes Mel-
litus», 2018) Oyno BxoueHo 18 144 manieHTiB, 3 Hux 4933
(27 %) xBopi Ha L1/] 2-ro TUITY Mic/IsT MepeHeCceHOro MPOTsI-
rom octaHHix aecsatu aHiB ['KC 3 piBuem XC JITTHIL 50—
125 mr/mn (1,3—3,2 MMosb/J1). XBOopi OyJiM paHIIOMi30BaHi
3 METOI0 TpU3HAUYEHHSI KOMOIHOBAaHOTO BUKOPUCTaHHS
e3eTuMioy 3 40 MT cuMBacTaTHHY abo Tutaie6o0/40 Mr cuM-

BactaTuHy. IlepBuHHA KiHIIeBa TOYKa — CMepPTh YHaCJIi-
JIOK CEepleBO-CYIMHHUX MPUUUH/iHCYIbTY. BecTaHoBIEHO,
110 MOETHAHHS e3eTuMiOy 3 iHribitopom I'MI-KoA-pe-
NyKTa3u He3aJexXHo Bin BepudikoBaHoro aiarHosy LI/
BimcytHocTi LI/l cripusiyio DOCSITHEHHIO 3HAYHO HMXKYOTO
CepeIHbO3BAXKEHOTO 3HAYEHHST CepeIHbOI apudMETUUYHOT
Menianu piBHs XC JITTHLL nmopiBHsiHO 3 1iane60/40 mr
cuMBacTaTuHy. KoMOiHOBaHe BMKOPUCTAHHS €3eTUMiOy
3i cratTuHamu B maiieHTiB i3 L[] 2-ro Tumny cnipusiyia 3HU-
JKEHHIO 7-piyHOi YaCTOTH MEePBUHHUX KiHIIEBUX MO, BU-
3HaYeHMX 3a JoromMoro kpuBux Kammana — Meepa, Ha
5,5 % B abconmoTHOMY 3HauYeHHi (KoedimieHT pusuky (HR)
0,85;95% CI 0,78—0,94); y nauienTiB 6e3 LIJI abcomoTHa
pisaung cranosuia 0,7 % (HR 0,98; 95% CI 0,91—1,04).
Crpatudikanis 3a mkanoro pusuky TIMI (Thrombolysis in
Myocardial Infarction) Risk Score for Secondary Prevention
(mxana Morrow i Antman ans ['KC 3 niniioMmom cermeH-
ta ST) BusgBuia, 110 B ycix xBopux Ha LIJI 2-ro turmy, ski
BUKOPUCTOBYBaJIM KOMOiHallil0 e3eTUMiOy i3 ctaTuHamu,
HE3aJIeXKHO Bill CTYMEHSI PU3MKY CIIOCTepiraBcs MO3UTUB-
nuit edekt. lani IMPROVE-IT cBiguarth, 1110 pesyasratu
KOMOiIHOBaHOI Tepamii e3eTUMiOy 3 mpernapaTroM i3 Ipynu
inriditopiB I'MI'-KoA-peaykra3u 3HauHO OibII 3HAYMMi
y xBopux Ha LI i maiieHTiB rpynu BUCOKOTO pU3UKY 0e3
NiaTHOCTOBAaHUX IIOpYIlIeHb BYIJIEBOAHOTO OOMiHYy [27].
Otxe, y xBopux Ha LIJI crmocrepirajach 3Ha4yHO OiJjibla
BiTHOCHA i aOCOJIIOTHA KOPUCTh 1IOI0 MOKpallaHHsS Ha-
chigkiB CC3, Hix y mauieHTiB 6e3 L1, sika Oyia 3ymMoB-
JIeHa 3MEHIIEHHSIM YacTOTU TOCTPUX ilIEMiYHUX IOMIIi,
BrIouHO 3 'KC Ta imemiyHnuM iHcynsroM. Baxiuso, 1110
TepeBaru e3eTUMiOy JOCSITHYTI O0e3 30iJIbIIIeHHST BUITAIKIiB
0e3neKu MopiBHAHO 3 ruiaiedo [27].

Merta mocnimkenas M. Yu et al. (2020) moJisiraia B Tomy,
1100 y peayabTari nouyky B PubMed i EMBASE nopiBHsITH
1 y3araJibHUTU e€(PeKTr 3MiHM BMICTY JIiMiIiB y pe3yabrarti
KOMOiIHOBaHOTO JIiKyBaHHs e3eTuMiooM i cratuHamu (E/S)
iMOHOTepaIlii MoABiHOIO 103010 Mpernapary 3 TPyNu iHTi0i-
topiB 'MI'-KoA-penykrasu (D/S) y nauieHTiB 3 rinepxo-
necrepuHemieto [53]. TIpoBeneHo aHai3 pe3y/ibTaTiB JIUILEe
pPaHIOMI30BaHUX ILIAle00-KOHTPOJbOBAHUX IOIBIHO
CJIMUX KJIHIYHUX TOCTiIKEHb, Y SIKUX TOCTIIXKYBaIn 3Mi-
Hu KoHueHTtpaiii XC JITTHL, 3XC i XC JITIBL. ITep-
BUHHOI0O KiH1IeBot0 Toukoto PKJI 6ynu pisni XC JITTHILL,
3XC i XCJIBIL, y KiH1eBil TOULli BUPaXKEHi sIK cepeHE
3HAYEeHHSI I CTaHIapTHE BiIXWJIEHHs. 3arajJoM MpoBeIeHO
MeTaaHami3 pesynpratiB 11 PKJI i3 1926 nmopociumu ma-
mieHtamu 3 I'XC, paHaoMizoBaHUMU IS MPU3HAUYEHHS
e3etTumioy 10 Mr y moemgHaHHi 3i craThHaAMU abo TONBIii-
Hoi 1031 iHriditopiB 'MTI'-KoA-penykrasu. OTpumani pe-
3yJIBTaTH CBiguUaTh, 110 B MalieHTiB E/S rpynu nmopiBHaHO
3 D/S 3adikcoBano 3HauHO Hukuunii piseHb XC JITTHILL
(3BaxkeHa pisHuig cepenix (MD) = —13,14 mr/mn; 95%
CI Big —16,83 no —9,44), p = 0,00001) i KOHLIEHTpALLiIO
3XC (MD = —23,79mr/m1; 95% CI Bin —38,65 no —8,93),
p=0,002) Bim BuximHoro piBHs. KpiMm TOTrO, HE criocrepi-
rajiocsl CyTTEBUX BiIMiHHOCTEN MiX IMOKa3HWKaMU BMicC-
1y XC JIIIBII. KoMbiHOBaHe BUKOPUCTAHHS €3€TUMIiOY
3 10 mr atopsacraruay (MD=-16,98 mr/m1, p<0,0001)
abo 20 cumBactratuHy (MD=-17,35mr/m1, p<0,0001)
MOoKa3ajio CWJIbHINIY 30aTHICTb 3HUXYyBaTH piBeHb XC
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JIITHIL, Hix moemHaHHs e3eTuMiOy 3 10 mMr posyBacrta-
mHy (MD=-929™mr/n1, p=0,05). EdextuBHicTb KO-
POTKOCTPOKOBOTO (6—16TvXHIB) i TpuBanoro (52 THxKHi)
JIIKyBaHHSI He BMSIBMJIA iCTOTHUX BiIMIHHOCTEH y BMICTi
XC JIIMMHII mix nBoma rpynamu. OTxke, KOMOiHOBaHE
BUKOPUCTaHHS €3eTUMIOY 3i cTaTUHAMU € OiJIbII e(heKTUB-
HuM y 3HmkeHHi KoHueHTpauii XC JITTHIL i 3XC y kposi
B nauieHTiB 3 '’XC, HixX BUKOPMCTaHHSI MOJBITHOI 1031
npenapary 3 rpymu iHrioitopiB 'MI'-KoA-penykrasu [53].

YucneHHi MOCTIIKEHHST TPUCBSIYEHI BUBYEHHIO OCO-
OJMBOCTE TiMoJimigeMiyHux e(ekTiB i 0e3rmekn KoMOi-
HOBAHOI Tepartii €e3eTUMiO0M i CTaTUHOM, a TaAKOX BUCOKO-
iHTeHCUBHOI Teparii iHrioitopom I'MI'-KoA-penykrasu y
xBopux Ha LI 2-ro Tumy 3 Bucokum CC-puU3UKOM, OTHAK
pe3yJIbTaTy LIUX JOCTiIXKEHb CyNepewInBi i HEMepeKOHIU-
Bi. Jlo 3HaKOBMX BUMPOOYBaHb CJIid BiTHECTH JOCITiIKEHHSI
«Effect of ezetimibe add-on therapy over 52 weeks exten-
sion analysis of prospective randomized trial (RESEARCH
study) in type 2 diabetes subjects», mpoBeneHe K. Sakamoto
et al. y 2017 potii. ABTOpu MOBiZOMJISIIOTB, 1110 PEECTPYBa-
JIOCh TIABUILIEHHSI aKTUBHOCTI MEYiHKOBUX TpaHCaMiHa3,
ajie B Malli€EHTIB He CITOCTepiraBcs 3HAYHUM KIIHIYHUI py-
31K PO3BUTKY renaTuTty. Teparisl e3eTuMiOOM 3arajioMm a0-
Ope IepeHOCUThC, a ITPOodiIb 0e3MMeKN JiKapChKOTo 3aco0y
(CriBBiTHOIIIEHHS KOPUCTh/PU3MK) BiJIOBIIa€ aHAIOTIu-
HOMY IIpU1 BUCOKOIHTEHCHUBHI Tepartii ctatnHaMu [49].

Y. Zhu et al. (2020) mpoBenn MeTaaHaJli3 pPe3yJIbTaTiB
14 PKJI cepen 3105 mauieHTiB 3 BucokuM pusukom CC3.
Mera: ouinka eheKTUBHOCTI KOMOIHOBaHOI Tepartii e3e-
TUMiOOM i cTaTMHOM y 103i 10 MI' TTOPiBHSIHO 3 BUCOKOiH-
TeHCHBHOIO Teparrieio 40 Mr aTopBacTaTUHY B MAIIEHTIB 3
rinepxosiecrepuHemieto. IlpogemMoHcTpoBaHO, 1110 edek-
TUBHICTh KOMOiHOBaHOI Teparii e3eTuMiOOM i aTopBacTa-
TMHOM Y 103i 10 Mr y 3HmkeHHi piBHiB XC JITTHIL, XC
He-JITIBIIl — mapameTpa, 1110 KOMILJIEKCHO OLIiHIOE BCi

MOTEHIIiiHO ateporeHHi dpakiiii ginonporeiniB (JITTHLLL,
TT, JIIAHII, JITITIIL), 3XC i TT Oyna 3HayHO Kpa-
11010, Hi>K MOHOTepalTii ITOABiIiTHOIO 103010 aTOPBACTATUHY.
OTpuMaHi pe3yJibTaTu CBiAuaTh, 11O TiMoJiniaeMidyHa ak-
TUBHICTb KOMOiHOBAaHOTO BUKOPHUCTaHHS €3eTUMIiOY 3i cTa-
TUHAMM € Oinbll eekTrBHOW. KpiM TOro, He BUSIBUBJICHO
CYTTEBOI, CTATUCTUYHO 3HAYYIIOI Pi3HUIII B 3MiHAX aKTUB-
HOCTI ajlaHiHaMmiHOTpaHcpepas3u, acrmapraTraMiHOTpaHC-
(depaszu i kpearnHdochoKiHaA3K — UyTIMBUX OioMapKepiB
MOIIKOIKEHHS TeaTOLMTIB a00 M’ SI30BUX KIIITUH [54].

Y tabn. 6 momaHo pekomeHaauii European Society of
Cardiology (ESC)/European Association for the Study of
Diabetes (EASD) 111010 0co6JMBOCTE# JiMiTO3HIXKYBAIb-
Hoi tepamnii AJII1 y nauienTis i3 LI/ [7].

ESC (2021) mpomnonye, momioHO m0o IpodilaKTUKHA
CC3 y 3m0poBUX JIOJEH, MOETAITHWI ITiIXiI 1O KOHTPOJIIO
JIMiAIB 3a71€3KHO Bil pU3UKY, OUiKyBaHOI KOPUCTi MPOTSATOM
YCBhOTO KUTTSI, CYIMYTHIX 3aXBOPIOBaHb i IepeBar TilloJIilTi-
NIeMiYHOI Tepallii B KOHKpPEeTHOro IaiieHTa [55].

BigmoBimHo m0o mux peKOMeHmalili mIsd Mali€HTiB 3i
BcTaHoBJIeHUM aiarHo3oM ACC3 i mist xBopux Ha LIJT i3
Iy>Ke BUCOKUM pu3MKoM (3 miarHoctoBaHuMm ACC3 abo
TSDKKUM YPaKeHHSIM OpraHiB-MillleHel) 1iJIboBe 3HAYeH-
st XC JITTHIILL noBunHOo craHoBuTtH < 1,4 MMoJb/1 (200
3HIKEHHSI BUXIIHOIO MOKa3HUKa Ha > 50 %); mist nauieH-
1iB i3 LIJ1 > 40 pokiB i BUCOKMM pU3UKOM — 1,8 MMOJIb/J
(ab0 3HMKEHHST BUXiIHOTO IMOKa3HUKa Ha > 50 %) [55].

Y 1uboMy JOKYMEHTI MOJaHi peKOMEHallil ISl Bia-
HOCHO 3[I0pOBUX JtoAeil BikoM > 70 pokiB i3 mdyxke BH-
COKUM i BUCOKUM pusukoM CC3: UM KaTeropisiMm cJii
migrpumyBati BMicT XC JITTHILL Ha piBHi < 1,4 MMmounb/n
i < 1,8 MMOJIB/JT BiINMOBIHO 200 3HVXKYBATU BUXiTHUH T10-
Ka3HUK Ha > 50 %. Ao uinbosuii pisenb XC JITTHIII He
JIOCSITHYTO, CJIill pO3IJISHYTU MOXJIMBICTh KOMOiHallii cTa-
THHIB 3 e3eTuMiOOM. Y matieHTiB 3 LI, sSIKi He JocsATaoTh

Ta6nmys 6. PekomeHpgauii ESC/EASD wjono ocobnusocten ninigo3HvxysanbHoi Tepanii B koHTponi 4JI1 [7]

PekomeHpauii Knac PiBeHb
PEKOMEH- | [O0Ka30-
JlikyBaHH# pauin BOCTi

3 ninonpoTeiHamMn BUCOKOI LLiNIbHOCTI)

MayieHtam i3 U i Bucokumm pisHamm XC JIMHLL gk rinoninigemMivHa Tepanis nepLuoi niHii
pPEKOMEH0BaHI CTaTUHW: NPU3HAYEHHS CTaTVHIB BU3Ha4YaeTbes 3a npodinem CC-pu3unky i 3 | A
ypaxyBaHHsAM pekomeHoBaHoro Linbosoro pisHa XC JIMHLL (a6o XC, sikuii He nos’s3aHui

BKJIIOYAE CTAaTUH | e3eTUMIO

Y pasi HegocsrHeHHs Uinbosoro pisHa XC JIMHLL pekomeHngoBaHa kom6iHOBaHa Tepanis, Lo | B

V naujeHTiB 3 gyxe BUcokum CC-pu3nkom i 36epexeHnmM Bncokum pisHem XC JIMHLL, nonpwu
KOMGIHOBaHy Teparnilo cTaTMHaMu B MakCUMarbHO nepeHocuMin fosi i esetumiéom abo rnpu
HenepeHOCMMOCTI CTaTUHIB PEKOMEHA0BAHO 3aCTOCyBaHHS iHribiTopis PCSK9

V naujeHTiB 3 HU3bknM piBHem XC JIMBLL i BUCOKMM BMICTOM TpUriLepyaiB Chif PEKOMEH-
JyBaTtu 3axoAu LLOAO 3MiHU CMOCOBY XMTTA (30Kpema, 3HVXKEHHSA Macu Tina 1 3MeHLLEeHHS lla B
CMOXMBaHHSA LUBMAKO3ACBOKOBaHUX BYIMEBOAIB 1 ankoroso) i npu3HadeHHs dibparis

Mepen Npu3HaYeHHsAM KOMGIHOBAHOIO fiKyBaHHS OOLINbHO iHTEHCUIKYBaTK Tepanito ctaTu-

NPU3HaA4YeHHA CTaTuHIB

HaMK lla c
Mayientam 3 LA 1-ro Tuny i Bucokmum CC-pr3mkom He3anexHo Big, BuxigHoro pisHA XC lla A
JIMHLL, pouinbHe Npu3Ha4eHHsa CTaTuHIB

V 6e3cumnToMHMX nauieHTis 3 LI 1-ro Tuny, ctapwmx Big 30 pokiB, MoXe 6yTu pO3rfisHyTe b

CTaTuHM He peKoMeHA0BaHi XiHKaM LiTOPOAHOrO BiKy

lMpumitka: PCSK9 — nponpoTteiHoBa KOHBEpTa3a cy6TunianH/kekcuH tuny 9.
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Tabnuys 7. Pekomengauii ESC (2021) 3 nikysanHsa 4J1 npu U4 [55]

PekomeHpauii

Knac PiBeHb
PEKOMEH- | [oKa30-
nauin BOCTi

Mayientam 3 LA 2-ro Tuny 3 gy>e Bucokum pmankom CC3 (Hanpuknag, i3 giarHocToBaHUMM
ACC3 i/abo TsKKO DOPMOI0 YpaXKeHb OpraHiB-MilLeHe?) peKOMeHAYETbCSA BUKOPUCTOBY- | A
BaTW iIHTEHCUBHY NiNiJO3HKYBasnbHY Tepanito, MeTO AKOi € 3HMeHHS piBHa XC JTTMHLL Ha
> 50 % (nocarHeHHs uinbosoro pieHa XC JMHLL, < 1,4 mmonk/n)®

MauieHtam i3 IO 2-ro Tvny > 40 pokiB i BUCOkMM pm3nkom CC3 pekoMeHOyeTbCs BUKOPU-
CTOBYBATW MiNiJO3HWXYBanbHy Tepanito, KiHLEBOI METO 5KOi € 3HVXeHHs piBHa XC JIMHLL, | A
Ha > 50 % (pnocarHeHHs uinbosoro pisHa XC NMHLL, < 1,8 mmonb/n)

> 2,6 MMOnb/N (SIKLLO He nnaHyeTbCs BariTHICTb)

Tepania ctaTuHamMy Moxe 6yTu po3rnsaHyTa B oci6 Bikom < 40 pokis i3 LI 1-ro a6o
2-ro TVNiB 3 AiarHOCTOBAHUMMW YPaXKEHHAMMW OpraHiB-milleHen? i/aéo pisHem XC JIMHLL, 1Y C

CTaTUHIB 3 e3eTUMIOOoM

Ao yinboBuit piseHb XC JITHLL He gocsirHyTo, cnif po3rnsHyTU MOXIMBICTb KOMGiHaLi Il B

Mpumitkn: 2 — TsKKa (hopma ypaxKeHb OpraHiB-MilleHel BKJII0OYae LUBUAKICTL KJ1y604YKOBOI ¢hinbTpauil
< 45 mn/xs/1,73 M?; LUBUAKICTb K/Ty604KOBOI ¢hinbTpadii 46-79 mn/xe/1,73 M? nnroc Mikpoanb6ymiHypisi; npoTte-
iHypisi; MmikpoaHrio- i HeviponarTii LoHaliMeHLUe B TPbOX Pi3HUX JIOKanizauisax (Hanpuknapg, anb6ymiHypis nmaoc
pPeTuHonarisi nac Hevlponaris); * — 3 MeTorw BOCSArHeHHs UinboBux noka3uukie XC JIMHLL pekomeHAyeTbcA

BUKOPUCTOBYBATU NOETAaNHWUI nigxig.

minboBux nokasHukiB XC JITTHILL 3a noromoroio craTu-
HiB i/a00 e3eTnMiOy, MOXXHAa BUKOPUCTOBYBATH iHTiOiTOpU
MPONPOTETHOBOI KOHBEPTa3U CYOTWIIi3MH/KEKCUH TUITYy 9
(PCSKD9) [55] (Tabn. 7).

VY 6epesni 2022 p. J.J. Joseph et al. onprrtomHIIN TO3U-
wito American Heart Association (AHA) 111010 npoBinHUX
MIPUHLNIIB MeHEIKMEeHTY YMHHUKIB pu3uky CC3 y mopoc-
qux i3 LI 2-ro tumy. 30KpeMa TMOBiIOMISIEThCS, 10 XBO-
pum Ha LIJ] 2-To Tumy 3 ¢pakTOpaMu ayKe BUCOKOTO PU3UKY
ACC3 (MHOXMHHI YnHHUKY pu3nky ACC3 abo onHa Beln-
ka noxist ACC3 i mpuHaiiMHi OIMH iHIINI YMHHUK BUCOKOTO
pusuky ACC3 (BiK > 65 pokiB, cimeitHa ['XC, AT, mamiaHs,
3acTiiiHa ceplieBa HEMOCTaTHICTh B aHaMHE3i)), SIKi OTpUMYy-
IOTh MAaKCHMAJIBHO IIEPEHOCHMI O3 CTaTHHIB, iHTiOiTOpM
I'MTI'-KoA-penykTasu 1011iIbHO KOMOiHYBaTH 3 €3eTUMiOOM
(xmac Ila). Ezernmi® BBaXka€ThCsl ONTUMAIBHUM ITOYATKO-
BUM (DapMakKoJIOTiYHUM areHTOM 3 OIVISIAy Ha pe3yJibraTh
IMPROVE-IT 11010 mo3uTUBHOIO BIUIMBY KOMOiHOBaHOL
Tepallii Ha 3MEHIIEHHST YaCTOTU KapaioBaCKYISIPHUX TTOMii
[2, 29]. BxitoyeHHs1 e3eTMMiOy 1O TMOMipHOIHTEHCUBHOI
Tepallii cTaTUHAMU MOXE CIPUSITA 3HMXKeHHIO piBHSI XC
JITTHIII, aHanoriyHOMy TaKOMy TpHU BUKOPHUCTaHHI BUCO-
KoiHTeHCUBHOI Tepartii iHriditopamu I’ MI'-KoA-penykrasu.
VY nopocnux i3 L 2-ro tuny i 10-piunum pusznkom ACC3
> 20 % palioHaIbHUM MOXe OyTH TOmaBaHHsI €3eTUMIOy 10
MaKCUMAaJIbHO IepeHOCHMOI Teparii ctatmHamMu. Merta —
sHkeHHs piHst XC JITTHIIL va > 50 % |2, 56].

Otxe, KOMOiHOBaHE BUKOPUCTAHHSI HU3bKOIHTEHCHUB-
HOi a00 MOMipHOIHTEHCUBHOI Tepartii CTaTUHAMM 11 €3eTUMi-
0OOM 3a/1it0€ 1Ba KOMILJIEMEHTAPpHi OIMH 11100 OTHOIO Mexa-
Hi3MU: 3HIXKEHHS BHYTPIIIHbOKIIITUHHOI KOHIIeHTparii XC
3 mocwiieHHsM 3axoruteHHs1 XC JITTHII rematountamu (3a
paxyHoK nii iHrioitopiB ' MI'-KoA-penyKras3u) i 3HIKEHHS
abcopo6uii XC y KuieyHuKy (1ist esetumioy). Lli mexaHizMu
NIIOTh CUHEPTiYHO («ITOABiMiHE MPUTHIYEHHS XOJIeCTePUHY»)
i MOXYTh 3a0€3MEUNTU TaKUi XKe CyMapHUI e(eKT, SIK IIpKu
BUKOPUCTaHHI BUCOKOIHTEHCHMBHOI Teparil cTaTUHAMU —
sHmkeHHs piBHg XC JITTHIL Ha 45—65 % Bin BuxigHux 3Ha-
yeHb. be3reka KoMOiHOBaHOI Tepalrii eKBiBaJleHTHa Oe3Melli

MoHoTepartii iHrioitopamu 'MI'-KoA-penykrasu B aHasio-
rivHux po3ax. st kombiHallis, sIK MpaBUiIo, MePEeHOCUTHCS
Kpaille, Hixk BUCOKi o031 iHribiTopiB ' MI'-KoA-penykrasu,
i Ma€ TepeBary y XBOpux 3 pU3MKOM PO3BUTKY MiOIaTii Ta
craTuH-iHmykoBaHoro L1 2-ro tumy [21, 57, 58].

OTxe, MOMNpHU AesKi 3aCTepekeHHsI, €3eTUMIO 3anuIna-
€ThCSI TIpernapaTroM BHOOpPY B apceHali (hapMaKoJIOTiYHUX
areHTiB 3a BiICYTHOCTI JOCSTHEHHSI LUTHOBOTO piBHI XC
JITHII mpu moHoTeparii iHriditopamu 'MI'-KoA-penyk-
ta3u. Kom0OiHOBaHe BUKOPUCTAHHS €3eTUMIOY 3i CTATUHAMM
€ e()eKTUBHUM JIsI 3HUKEHHST pU3MKY BUHUKHEHHSI ceplie-
BO-CYAMHHUX YCKJIaaHeHb Y XBopux Ha L1]1 2-ro tuny 3 XKC
i 'KC B anamnesi [19, 27, 59, 60]. [TomanbIii foCTimKeHHST,
BKJIt04YHO 3 PKJI, HeoOxinHi ais minTBepIKeHHS MepeBaru
e3eTuMiOy B moenHaHHi 3 iHribitTopamu ['MI'-KoA-penyk-
Ta3u MOPiBHSIHO 3 MOHOTEpAIli€lo CTaTUHAMMU.

Kouduaikr inTepeciB. ABTOpU 3asiBJISIIOTH PO BiACYT-
HiCTh KOHQJIIKTY iHTepeciB i BlacHOI (hiHaHCOBOI 3alliKaB-
JIGHOCTI IIpU ITiATOTOBLIi JAHOI CTATTI.

KonkypeHnTHi inTepecu: iHaHCyIOUi opraHizallii He Bi-
JirpaBaJii >KOQHOI POJIi IpW HAmMCaHHi CTaTTi abo mpu-
WHSTTI pillieHHS TTOIaTy 3BIT TSI MyOJTiKaltii.

Yuacts aBTopiB y minroroui crarri: B.O. Cepeichko —
KOHIICTIIisSl i AM3aiiH, HanMCaHHS TEKCTY, pefaryBaHHS;
0.0. Cepeienko — KOHLICTILIS i TU3aliH, aHaJIi3 JTiTepaTypu,
HamnvCcaHHS TEKCTY, pearyBaHHsI.
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Ezetimibe and diabetes mellitus:
a new strategy for lowering cholesterol

Abstract. Diabetes mellitus is a well-recognized risk factor for
cardiovascular diseases, so an “aggressive” therapeutic approach
is necessary for some high-risk patients. Low-density lipoprotein
(LDL) cholesterol is the leading modifiable risk factor for the de-
velopment of atherosclerotic cardiovascular diseases (ACVD). It is
known that statins are the gold standard to control LDL choles-
terol and reduce the risks associated with ACVD; however, many
patients do not achieve their LDL cholesterol target or are unable
to use this class of drugs due to associated side effects. Recent stu-
dies of non-statin cholesterol-lowering drugs (ezetimibe, propro-
tein convertase subtilisin/kexin type 9 inhibitors) have demonstrat-
ed benefits in the treatment of ACVD, and new drugs (bempedoic
acid, inclisiran) have shown promising results in preclinical and
clinical studies. New evidence suggests that prescription of ezeti-
mibe as an addition to statins provides an additional cardioprotec-
tive effect. This review aims to discuss the role of ezetimibe in the

treatment of patients with diabetes mellitus and dyslipoproteinemia
and to consider its efficacy and safety. The combined use of low- or
moderate-intensity therapy with statins and ezetimibe involves two
complementary mechanisms: a decrease in the intracellular con-
centration of cholesterol with increased uptake of LDL cholesterol
by hepatocytes and a decrease in cholesterol absorption in the in-
testines. These mechanisms act synergistically and can provide the
same overall effect as when using high-intensity statin therapy. The
safety of combined therapy is equivalent to that of monotherapy
with HMG-CoA reductase inhibitors in similar doses. This combi-
nation is generally better tolerated than high doses of HMG-CoA
reductase inhibitors and has advantages in patients at risk of myo-
pathy and statin-induced type 2 diabetes. Thus, despite some ca-
veats, ezetimibe remains the drug of choice in the arsenal of phar-
macological agents.

Keywords: diabetes mellitus; ezetimibe; review

Tom 18, N2 5, 2022

www.mif-ua.com, http://iej.zaslavsky.com.ua 75



() ® S o
D Ei:l KAiIHiYHUX BUNOAOK

Clinical Case

International Journal of Endocrinology

UDC 616.47-006.488:618.3-06

O. Safonova’, M. Borovets’, A. Safonov?, A. Urbanovych’
" Danylo Halytsky Lviv National Medical University, Lviv, Ukraine
2 Elblandklinikum Meissen, Germany

Pheochromocytoma manifestation
associated with acute
infectious disease

Abstract. Pheochromocytoma (PHEQ) manifestation can be triggered by many different factors, including infec-
tious diseases. In 2019, measles continued to spread in global outbreaks around the world. According to WHO
data, more than 60 % of all measles cases in European Region were reported in Ukraine, a leader in measles
occurrence. Measles is a dangerous viral disease, which remains an overwhelmingly important problem for health-
care system. Measles cause various life-threatening complications, which not only affect patients’ health and
decrease quality of their lives, but can also lead to onset of many other medical conditions. Authors provide an
example from their own clinical experience, which they have observed during the measles outbreak. Patient D.,
22 y.o., female, was admitted to Lviv Infectious Diseases Communal Clinical Hospital because of measles. Condi-
tion was followed by severe intoxication, fever, hacking cough, skin rash all over the body. On 4" day after the
appearance of rash patient developed atypical hypertensive crisis: in supine position started severe tachycardia,
thumping headache, tremor of proximities and whole body, arterial blood pressure increased to 180/110 mm Hg;
after changing the sitting position, symptoms started slowly decrease, in this regard patient had to spend a few
days crouched in bed, she also complained about exaltation, insomnia, psychic tension, asthenia. Patient has
undergone surgical treatment — laparoscopic left adrenalectomy. Perform differential diagnostics of hypertension
accurately, paying special attention to determining its’ reason. Take into consideration, that PHEO manifestation
and hypertonic PHEQ crises can be provoked by multiple reasons. If PHEQ is suspected, hormonal, visualization
and morphological examination methods should be performed. Keep in mind, that PHEO can be a constituent part
of number of hereditary diseases: MEN 2A, MEN 2B, Von Recklinghausen’s Disease (Neurofibromatosis 1), Von
Hippel-Lindau syndrome and can be possibly malignant.

Keywords: pheochromocytoma; acute infectious disease; manifestation; clinical case
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Introduction

Pheochromocytoma (PHEO) is a chromaffin cells tumor,
which is capable of producing and depositing catecholamines
[1]. Typically, PHEO develops in adrenal medulla, but some-
times it can also develop outside the adrenal gland: in sym-
pathetic ganglia or close to anywhere along the sympathetic
nervous chain, then they are called paragangliomas [2, 3].

Clinical signs and pathological signification of these tu-
mors are mainly connected with catecholamines secretion.
The most common sign is hypertension, paroxysms of in-
creased blood pressure, also called attacks or PHEO crises,
occur more than in half cases. Attacks are severe, with bright
manifestation, and resistant to standard treatment. PHEO

crisis can be triggered by a variety of factors and disguised
with many other diseases [4, 5].

Complications of PHEO are multifarious, first of all
cardiovascular: myocardial infarction, transitory ischemic
attacks, ischemic and hemorrhagic stroke, pulmonary
edema, cardiogenic shock, sudden cardiac death. Delayed
diagnostics of PHEO leads to wrong treatment tactic,
which, in turn, causes high rate of disablement and morta-
lity. Rapid and reasonable diagnostics is crucial for effective
therapy with no amplifications.

PHEO manifestation can be triggered by many diffe-
rent factors, including infectious diseases. In 2019, measles
continued to spread in global outbreaks around the world.
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According to WHO data, more than 60 % of all measles ca-
ses in European Region were reported in Ukraine, a leader
in measles occurrence. Measles is a dangerous viral disease,
which remains an overwhelmingly important problem for
healthcare system. Measles cause various life-threatening
complications, which not only affect patients’ health and
decrease quality of their lives, but can also lead to onset of
many other medical conditions.

Case presentation

We provide an example from our own clinical experi-
ence, which we have observed during the measles outbreak.

Patient D., 22 y.o., female, was admitted to Lviv In-
fectious Diseases Communal Clinical Hospital because of
measles. Condition was followed by severe intoxication, fe-
ver, hacking cough, skin rash all over the body. On 4" day
after the appearance of rash patient developed atypical hy-
pertensive crisis: in supine position started severe tachycar-
dia, thumping headache, tremor of proximities and whole
body, arterial blood pressure increased to 180/110 mm Hg;
after changing the sitting position, symptoms started slow-
ly decrease, in this regard patient had to spend a few days
crouched in bed, she also complained about exaltation, in-
somnia, psychic tension, asthenia.

According to physical examination: height — 165 cm,
weight — 60 kg, BMI — 21,35 kg/m?, BP — 110/60 mm
Hg, pulse — 100 bpm, t — 37,5 °C; skin with maculopapu-
lar rash (typical for measles), dry, warm; breathing — with-
out features; thyroid gland enlarged to Ia stage, palpatory
non-tender, elastic, painless, without nodules, clinically —
euthyreosis; tongue dry, partially covered with white fur,
abdomen soft, non-tender; bowel and bladder functions
normal. Clinical blood count was typical for acute viral in-
fection.

Considering patient’s complaints about occasional
hypertonic crises, thyroid USG, abdomen and adrenal
glands USG was recommended. During the examination
in left adrenal gland was found cystic and solid mass, sized
61 x 47 mm, round-shaped with sharp contour.

In order to identify and differentiate renal mass lesion
was prescribed contrast computer tomography of abdomen:
adrenals are located typically; extraperitoneally, on the left,
adjusted to the basis of left adrenal gland — oval-shaped
mass with sharp smooth contour, heterogenic, with multiple
irregularly shaped fluid inclusions and tiny vessel elements,
size — 47 x 54 x 53 mm; tissue actively uptakes contrast,
maximum up to 105 HU in venous phase; tissue lesion fits
closely to left kidney over a length of approximately 3 cm,
slightly compresses it and relocates it dorsally along with ves-
sels, without invasion; right adrenal gland’s form is normal,
it is not thickened, without visible pathological formations;
lymphatic glands of abdomen and extraperitoneal spaceare
not enlarged. Conclusion: CT-signs of pheochromocytoma
of the left adrenal gland.

To determine whether the tumor is active hormones
levels were checked: adrenalin — 68 ng/l (N < 125), no-
radrenaline — 374 ng/l (N < 600). Also levels of total urine
metanephrine was evaluated — 2714 mcg/24h (N 25-312),
urine cortisol — 257.2 mcg/24h (N 58—403), saliva corti-
sol — 0.39 ng/ml (N < 1.41).

According to data, received by the clinical, laboratory
and instrumental methods, the diagnose was made: Mass
lesion of the left adrenal gland (pheochromocytoma). Se-
condary hypertension, stage I, grade 3. HF, stage A.

For further treatment patient was referred to 3rd surgi-
cal department of Lviv Clinical Regional Hospital. During
preparations for surgical management, assessment of car-
dio-vascular system was performed: electrocardiogram
(sinus rhythm, heart rate — 74 bpm, cardiac axis located
typically, ECG showed normal findings) and echocardio-
gram (size of heart chambers — normal, structure and
functions of heart valves normal, contractility of left ven-
tricular myocardium remained constant). To prevent hy-
pertonic crises, patient was prescribed a-adrenoreceptor
antagonist (alpha-blocker) for 10—14 days: prazosin 1mg
per os twice a day, dose was gradually increased to 4 mg
per day; at that point, normal levels of blood pressure were
achieved.

Patient has undergone surgical treatment — laparosco-
pic left adrenalectomy. Gross specimen examination: left
adrenal gland with tumor, which consists of 2/5 fluid com-
ponent (clear fluid), 3/5 solid component (pale pink color).
Microscopically: polymorphonuclear cells with light-toned
cytoplasm (chromaffin tissue cells). Conclusion: pheo-
chromocytoma, examination findings have proven clinical
diagnosis. Postsurgical period was without complications;
patient was discharged in satisfactory condition, recom-
mended to monitor blood pressure and stay under medical
supervision of endocrinologist and cardiologist.

In aim to detect possible relapse of tumor or onset of
hormonal-active metastases, 6 month after the opera-
tion, follow-up USG and 24-hour urinary metanephrine
test were performed. In prospect, therapeutical advice is
to repeat these assessments annually. Additionally, family
members should also consider doing genetic and screening
tests.

Conclusions

Perform differential diagnostics of hypertension accu-
rately, paying special attention to determining its’ reason.
Take into consideration, that PHEO manifestation and hy-
pertonic PHEO crises can be provoked by multiple reasons.
If PHEO is suspected, hormonal, visualization and morpho-
logical examination methods should be performed. Keep in
mind, that PHEO can be a constituent part of number of
hereditary diseases: MEN 2A, MEN 2B, Von Recklinghau-
sen’s Disease (Neurofibromatosis 1), Von Hippel-Lindau
syndrome and can be possibly malignant.
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MaHidpecTauisa peoxpomoumnutomMmu,
MOB’93AHA 3 FTOCTPUM iHPEKLIMHUM 3AXBOPIOBOHHSM

Pesiome. TIposas ¢peoxpomoruromu (PEO) Moxe 6yTH CripoBo-
KOBaHWUI baratbMa pisHUMHU (paKTOpaMu, Y TOMY YMCi iHDeKITii-
HUMM 3axBoproBaHHsIMU. Y 2019 poui BigzHavyamucsi riodanbHi
criajaxu Kopy. 3a naHuMu BcecBiTHBOT opraHisailii 0XopoHU 3/10-
poB’st, moHaz 60 % ycix BUMaaKiB KOpy B €BpoIreiicbKOMY peTioHi
3apeECTPOBAHO B YKpaiHi, sIKa € JIiaepoM 3a 3aXBOPIOBAHICTIO Ha
Kip. Kip — Hebe3reuHe BipycHe 3aXBOPIOBaHHSI, 1110 3AJIMIIAETHCS
HaJ3BUYAITHO BasKJIMBOIO ITPOOJIEMOIO [JIsI CUCTEMU OXOPOHMU 3/10-
poB’s1. Kip BUKJIMKaE pi3Hi HeOe3MeuHi IIsl XKUTTS YCKIaTHEHHS,
1110 He TiIbKM BILIMBAIOTH Ha 30POB’SI MALli€EHTIB i MOTiPIIYIOTH
SIKICTh IXHBOTO XMTTSI, ajie i MOXYTb MPU3BECTU 10 MaHidecra-
1ii 6araTboX iHIIMX 3aXBOPIOBaHb. ABTOPM HABOISITh MPUKIIAL i3
BJIACHOTO KJIIHIYHOTO JOCBIMY, SIKWiI BOHU CIIOCTEpIrajiv IiI yac
cnanaxy Kopy. Xsopa /1., 22 poku, motpanuia a0 JIbBiBCbKOi iH-
ekIiifHOI KOMYHAaIbHOI KJIIHIYHOI JTikapHi 3 TpuBoay Kopy. CtaH
CYIPOBOJIKYBABCSI BUPAXEHOIO IHTOKCUKALII€I0, JIMXOMAHKOIO,
HaJIpUBHUM KalllJIeM, BUCUIIKOIO Ha IIKipi 110 BchboMy Tijti. Ha uet-
BEPTY 100y MiCJIsi TOSIBU BUCUTIKH Y XBOPOi PO3BUHYBCS aTUTIOBUA
rinepToOHIYHUI KpU3: Y MOJIOXKEHHI JieXauu rovayiacs BUpaxkeHa

TaxiKapisi, IHTEHCUBHUI TOJIOBHUI OiJ1b, TPEMTIHHS PYK i BCbOTO
Tija, apTepiasbHUiM TUCK MigBUIIMBCS 10 180/110 MM PT.CT.; mic/s
repexoay B CUASTYE MOJOXEHHSI CUMIITOMHU MOBUJIBHO 3MEHIIYBa-
scs. Y 3B°3Ky 3 UMM Tali€HTKa 3MylleHa OyJja AeKijbka IHIB
repedyBaTh y BUMYIIIEHOMY TTOJIOXEHHI, TAKOXX BUHUKIIM CKap-
M Ha 30yMKEeHHs, OE3COHHSI, TICUXiuHEe HAIpPYy>XEeHHsI, acTeHilo.
XBOpiii MPOBEIEHO ONepaTUBHE JiKyBaHHS — JIAallapOCKOIMiYHY
aJIpeHaJIEKTOMIl0 371iBa. ABTOPY PEKOMEHIYIOTh MPOBOIUTHU pe-
TeJAbHY OudepeHIliaJbHy AiarHOCTUKY TilMePTOHIYHOI XBOPOOM,
MPUAIISIOYM OCOOIMBY yBary BCTaHOBIEHHIO ii mpuunHu. Coain
BpaxoByBaTH, 110 nposisu PEO i rineproniuni kpusu npu PEO
MOXYTb OYTHM CIIPOBOKOBaHi pisHUMM mpudnHamu. [1pu migo3pi
Ha ®EO HeoOXigHO 3acTOCYBaTU FOPMOHAJIBHI, BidyarisawiiiHi it
MopdostoriuyHi Mmetoau aociimkeHHs. Jo Toro xk ®EO moxe 0ytu
CKJIaJIOBOIO HM3KM CcrafKoBuX 3axBoptoBaHb: MEN 2A, MEN 2B,
xBopobou (oH PexiiHrxay3eHa (HeiipocdiOpomaro3 1-ro TuIry),
cunapomy linnenst — Jlingay, i Moxke OyTH 37105IKiCHOIO.
KirouoBi ciioBa: ¢eoxpomornmroma; roctpe indexuiiiHe 3aXBo-
pIOBaHHsI; MaHidecTallis; KJIiHIYHUN BUITagT0K
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CeprieHko B.O., CeprieHko O.O.
«LlyKkpoBum aiabert i cepueBo-CYAUHHI 30XBOPIOBAHHS»

AbgiB: KBapT, 2022. 352 c. ISBN 978-617-7196-32-6

CEPTIEHKO
Bikropia OnexcanjpieHa

Aprop i cnisantop
13

EPTIEHKO

KCaHmip Onexciy

Y nunni 2022 poky mobGauwna cBiT KHura «Llykpo-
BUI miaGeT i ceplieBO-CyIMHHI 3aXBOpPIOBaHHS» (aBTO-
pu — HayKoBIi JIbBiBCHKOTO HalLliOHAJILHOTO MEIUIHOTO
yHiBepcuteTy iMeHi JaHuna [aauibKoro: TOKTOp Meany-
HUX HaykK, IIpodecop Kadenpn eHIOKpHUHOIOril BikTopis
CeprieHKo i TOKTOp MeIMYHUX HayK, Ipodecop Kadenpu
eHgokpuHoJorii Onekcannp CeprieHko). Bunyck kHUTH
pPEeKOMEHIOBaHO WieHOM ekcrieptHoi rpynu MO3 Ykpa-
iHM 3i cneuianbHOCTI «EHpoKpuHOOris. AuTdadya eHmo-
KPUMHOJIOTIs», wieH-KopecnoHnneHToM HAMH Vkpainu,
npodecopoM B.M. MaHBKOBCBKMM i BYCHOK pajoio
JIbBIBCHKOTO HAlliOHAJILHOTO MEIWYHOTO YHIBEPCUTETY
imeHi lanuna lanuubkoro (mpotokos Ne 4-BP Bin 29 Be-
pecHst 2021 poky).

3.0 ( -_P_il'lll-_l-

[IYKPOBMM NIABET
[ CEPLIEBO-CYIIMHHI
3AXBOPIOBAHHS

Binomo, 1110 IpoBigHA posib y MaTOTeHE3i ceplieBO-Cy-
IUHHUX 3axBoptoBaHb (CC3) mpu I1yKpoBOMy miaGeTi
(LLJ1) HamexuTh MexaHi3MaM, ITOB’sI3aHUM i3 XpOHIYHOIO
rinepriikeMiero i aiabeTMYHOIO (ATEPOreHHOIO) AUCITi-
nomnpoteiHeMiero (JJII1) (rimepTpualuiariinepuHeMis,
HU3BKWI pPiBeHb XOJECTEPUHY JIITOMPOTEIHIB BUCOKOI
IIJIBHOCTI, 30i7bIIEHHS KOHUEHTpallii MaauX i IIUTBHUX
YaCTUHOK XOJIECTePUHY JHIIOTPOTEIHIB HU3bKOI IIiJIbHOC-
1i). [ToBimomnsieTbcs, mo edexkrtuBHe gikyBaHus JIIT i
aprepianbHoi rimepTeH3ii (Al') CynmpOBOMXYETbCS 3HM-
JKEHHSIM 4acTOTM MaKpOCYIMHHUX YcKJIamHeHb. OTxe,
3MeHIIeHHs pu3uKy po3Butky CC3 y xBopux Ha LIJI mo-
Tpebye O0araToaKTOPHOIO ITiAXOmy, 30KpeMa KOHTPOJIIO
MPOBIIHUX aTe€pPOTeHHUX YMHHUKIB. Lli muTaHHs netanb-

Tom 18, N2 5, 2022

www.mif-ua.com, http://iej.zaslavsky.com.ua 79



PeueHsii / Reviews

[ d ]

HO BUCBIiTJIEHi B mepluioMy posnii MoHorpadii — «Ily-
KpOBWMIi AiabeT i AUCTIMonpoTeiHeMil».

Posnin 2 mae Ha3By «LlykpoBuii miabeT i aprepianbHa
rirepreHsisi». 3a mannmu BcecBiTHBOI opraHizailii oXopo-
Hu 310poB’s, Al i LI 2-Tro TuIly, MoCTyna4Yuch OXUpiH-
HIO, € OTHUMM 3 TIPOBITHUX YUHHUKIB CEPLIEBO-CYJAMHHOTO
PU3KKY, SIKi HAWOIIbII MOIIMPEHI cepesl HaceJIeHHS CBITY.
Tommpenicts AI''y xBopux Ha LI1 2-ro Timy BTpuui BUIIIA,
HiX y manieHTiB 6e3 LI/, a moegnannsa Al i LI1 cyrreBo
301JIbIIIYE IMOBIPHICTb PO3BUTKY CEPILIEBO-CYIUHHMX 3a-
XxBopioBaHb. HecnpustinuBuii B3a€EMO3B’SI30K LIMX IBOX
CTaHiB, MPUCKOPIOIOUU TMPOLECU AaTEPOCKIEPO3Y, MOXKE
CIOPUYMHUTU HeraTUBHiI MaTodi3ioforiyHi 3MiHU ceple-
BO-CYJMHHOI CUCTEMMU.

Pozninu 3 i 4 — «IlykpoBuii giaber i rocTpi KOpoHapHi
cuHIpoMm», «LlyKpoBuii miaGeT i XpOHIYHUIT KOPOHAPHUIA
cuHApoM». Binomo, o L[] — oauH 3 OCHOBHUX YNHHUKIB
PU3UKY XPOHIYHOTO KOPOHAPHOTO CUHAPOMY, a B TOHAJ
40 % MauieHTiB 3 TOCTPUMU KOPOHAPHUMHU CHUHIPOMaMU
(F'KC) crioctepiraerbest ykpoBuii niadet. CMEpTHICTb ce-
pen xBopux Ha 'KC 3 IIJI y 2—3 pa3u BuIlla TOPiBHSIHO 3
naiieHTamMy 0e3 IMOopyIlleHb TOJEPAHTHOCTI M0 TIIOKO3M.
3okpema, pe3yabraTh JTOBFOTPUBAIMX MOPIBHSJIBHUX J10-
crimxenb y xsopux Ha LIJ1 3 TKC i natieHTiB 3 ¢izionoriu-
HUM TJIIOKO30TOJIEPAHTHUM TECTOM J03BOJISIIOTH TOBOPUTU
npo 36inpmenHs yactotu ['KC y 1,4 pa3a mpotsrom aBo-
piuHOro nocriHdapkTHoro mnepioay i B 1,8 paza — cmeprt-
HOCTi cepen mauieHTiB 3 LI/I.

Posmin 5 — «JliabeTnuHa KapHioBacKy/sIpHa aBTO-
HOMHa Heilponaris». KapmioBackynsipHa aBTOHOMHa
Hetiponatist (KAH) — omnHa 3 HalOUIBII TTPOrHOCTUYHO
HECNPUITIMBUX 1 KJIiHIYHO 3HaUynIMX hopM aBTOHOMHOT
Helpomarii, 110 JiarHOCTYETHCS HEe3aIO0BLIBHO, MOXE Cy-
MPOBOKYBATUCH BUPAXKEHOIO TTOCTYPAJIbHOIO TTOTOHIETO,
MOPYILIEHHSIM TOJEPAHTHOCTI 10 (Pi3MYHMX HaBaHTaXeHb,
OyTH IIPUYMHOIO illIeMil KOpOHAPHUX CYIWH, «HIMOT0» iH-
dapkTy Miokapaa. 3rinHO 3 JiTepaTypHUMU AAHUMU, Hi-
abetnuna KAH cnoctepiraetbcst ipubnusHo B 30—40 %
xBopux Ha LIJI 1-ro i 2-ro Ty, 110 3Ha4HO 30iIbIIYE PU-
3UK CMEPTHOCTI, iMOBipHICTh CUHAPOMY PaIlTOBOI CMEPTi,
MoOe OyTH MepeBiCHUKOM TOPYIIeHb KITyOOUKOBOI (iib-
Tpallii i/abo pO3BUTKY TOCTPUX MOPYIIEHb MO3KOBOTO KPO-
BOTOKY, IPUYOMY HaBiTh NOKJIiHIYHA CTamis HiaOeTUIHOI
KAH noripiirye mporHo3 XXuTTsI, 30i7bIIyE PU3UK paITo-

Boi cMmepri. PiBerb cmeptHOCTi mpu KAH nocsrae 50 %, a
HasIBHICTb BEreTaTUBHOI AUCOYHKIIII B KJIiHIYHINA KapTUHI
11JI € o3HaKO10 HE3aAOBIILHOTO IIPOTHO3Y.

Y posainax 6—9 po3risnalThCcs MUTAHHS eligeMioo-
rii, eTiosorii, maroreHe3y; Kjiacugikarilii, iHCTpyMeHTaIbHi
METOJIM JIiaTHOCTUKM, AiarHOCTUYHI OioMapKepu, a TaKoX
JIIKyBaHHSI 1ia0eTUYHOI KapAioMionarii.

Xponiuna cepueBa HemoctaTtHicTh (XCH) € 3aBep-
IIAJIbHOIO CTAli€l0 3aXBOPIOBaHb CEPLEBO-CYIUHHOI CUC-
TeMU i OIHi€I0 3 OCHOBHUX IIPUYMH CMEPTI Bill CEpLIEBO-CY-
IUHHUX 3axBoptoBaHb. XCH po3BMBa€eThCs B Malli€HTIB i3
XKC, AT, miokapauTaMu, eHIOKapAUTAMU, IIEPUKapIAUTa-
MM Ta iHIIMHA 3axBopioBaHHAIMU. [Tommpenicts XCH oc-
TaHHIMU POKaMM HEBMUHHO 3POCTAE i CTAHOBUTD OJIM3BKO
2 % y nopocioro HaceseHHs. 1o yncia YMHHKKIB, 11O 0~
ripuryoTh iporio3 XCH, Hanexutpb 1ykpoBuii miadet. Lli
MUTaHHS IeTaJIbHO aHaIi3yIoThes B po3aiii 10 «LlykpoBuii
nmiabet i XpoHiYHa ceplieBa HEIOCTATHICTh».

OTxe, METOI0 KHUTU € aHaji3 Cy4yacHOTo CTaHy Mpo-
01eMHM IIyKpOBOTO miabeTy i AiaOeTUYHUX AUCIIIIOIIPOTEi-
HEMiil; KOMOpPOiTHOCTI IIyKpOBOTO AiabeTy i apTepiaabHOl
rinepreHsii; IyKpoBOro aiabeTry i rocTpux KOpOHApHUX
CHUH/IPOMIB; IIyKPOBOTO /1iabeTy i XpOHIYHOTO KOPOHAPHOTO
CUHIPOMY; LIyKPOBOTO M1ia0eTy i KaplioMiomnarii; IlyKpoBO-
ro miabery i KapmioBacKyJISIpHOI aBTOHOMHOI HeilpoIarii;
LIYKpOBOI'O Aia0eTy i XpOHIYHOI CepLEBOI HEAOCTATHOCTI.
3 METOIO0 3pYYHOCTI JJIs1 YuTaya KOXHUM PO3Mia MICTUTh
BJIACHI CKOPOUYEHHSI i CIIMCOK JIITEpaTypH.

Marepianu KHUTM BUKJIaAeHO Ha 352 cTopiHKax, BOHA
MicTUTh 46 TaGmuub i 10 pUCYHKIB.

BBaxato, 110 KHUTra CTaHe KOPUCHOIO JUISI CTYIEHTIB
crapimmx KypciB Mmeauunux daxkynsreris BH3 1I1-1V pis-
HSl aKpeauTallii, JJikapiB-iHTepHiB, €HIOKPUHOJIOTIB, Kap-
JIi0JIOTiB, HEBPOIIATOJIOTiB, CiMEMHMX JiKapiB, JlikapiB iH-
LIKX CIeiaIbHOCTE! i HAyKOBUX CITiBPOOITHUKIB.

MaHbkiB B.1.,

4nieH ekcrieptHoi rpynn MO3 Ykpainu 3i crnieyianbHOCTI
«EHgoKpuHosoris. Qutaya eHaoKpUHOOris»,

A.M.H., npoghecop, 3asifysay Biaainy rnpoginakTmku,
JIKyBaHHs L{yKpOBOIro [iabeTy i ioro ycknagHeHb
VKpaiHCbKOro HaykoBO-rNpaKTUYHOro LEHTPY
€HOOKPUHHOI Xipyprii, TpaHcrnaHTayii

EHOOKPUHHUX opraHiB i TkaHnH MO3 YkpaiHy W
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B ineHTUdIKYE QHTUTEHU ATUMOBMX KNITHH | POPMYE NOTYKHY
QHTUrEH-CneuudiuHy NPOTUNYXIAUHHY IMYHHY BIANOBIAL

Propesum

NPOIMEC®

POSYMH ANA iH'eKUii

B Q€ NOYATOK AKTUBALLT NPOTUIHGEKLIMHOTO KNITUHHOTO
i 'yMOPAnbHOrO iMyHITETY

M 3HMLLYE NATOTEHU, PEKPYTYE MAKpOdAru | aKTUBYE
$arouuTos, 3ynuHse pennikauiio sipycis

HIP

NMPOMEC® — npenapat ans UINEcnpAMOBAHOI | PAUIOHANbHOI Tepanii 3MOSKICHUX HOBOYTBOPEHS,
NepenpakoBUX CTAHIB, XPOHIUHMX iHGEKUIN Ta BTOpUHHKUX iMyHoaediuuTie. Perynatophi nentuam [Nponecy —
a-nedeHcHHn | B-aedpeHcMHU — B3OEMORIIOTL 3 HEIMyHOreHHUMKM GPATMEHTAMKU QHTUTEHIB QTUNOBMX KMITHH,
NnepeTBopIOOYM X HA IMyHOreHHi. B peaynstati nyxnuHa cTae Bpasnueoto ans imyHHol cuctemu. LedeHcuHu
3HMLLYIOTL iHGEKUIMHI NATOreHn | OAHOYACHO [HAYKYIOTE MNPONiGepauilo IMyHOKOMNETEHTHUX KNITUH —
CD4 i CD8. Y pasi byab-akoi Hebeaneku imyHHaQ CMCTEMA BYACHO OTPUMYE 3AATHICTE OPTaHI3YBATU NOTYXHY
aHTUreH-cneundivHy NPoTUaio vy BifNoBigs.
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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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