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BMICT BITAMIHY D Y HACEJIEHHA PAJIIOAKTUBHO
3ABPYIHEHUX TEPUTOPIN YEPHIBELIHKOI OBJIACTI
(MiJIOTHUIA MPOEKT)

MeTa: BuBYMTK cTaTyC BiTamiHy D y HaceneHHs YepHiBeLbkoi 0601acTi, WO NPOXKWUBAE HA PaLiOaKTUBHO 3a0pyAHEHMX
TEPUTOPIfX.
Marepianu i meTopu: B OZHOMOMEHTHOMY JOCNiAXEHHT (MiNOTHWI NPOEKT) B NiTHIO nopy obcTexeHo 180 ocib Bikom
Big 19 no 78 pokiB, AKi MOCTINHO MpOXMBAKOTL Y TPbOX perioHax YepHieubkoi obnacti (c. Kucenis KiymaHcbkoro
paioHy, ske BigHeceHo po III 30HK pagiauiiiHoro 3abpygHeHHs BHACNifok YopHOOUIBCHKOT KaTacTpodK, a TaKoX M.
YepHiBui i M. BuxkHuus). BusHauyeHHs pisHa 25(0H)D y cupoBatui kKpoBi 06CcTexeHnx 0ci6 npoBoauIM 33 JONOMOr0I0
iMyHoxeMmintomiHecueHTHoro meTogy «ECLIA» Ha aHanizaTopi Elecsys 2010 (Roche Diagnostics, HimeyunHa) i3 BuKo-
pucTaHHsam TecT-cuctem Cobas.
Pesynbratu. CepepHiit piseHb 25(0H)D y cupoBaTtui KpoBi y MewWwKaHUiB pagialinHo 3abpynHeHoT 30HM CTaHOBUB
(16,2 + 0,8) Hr/mn, yactoTa fediunty BiTamiHy D — 46,9 %, yacToTa HegocTaTHOCTI BiTamiHy D — 53,8 %. TAXKMuii
pediunT Bitaminy D BusBNeHo y 6 o6cTexeHux i3 c. Knucenis. Mpu LboMy cepen 06CTEXEHNX LLbOTO PErioHy H0ro YacT-
Ka 6yna Hansuwoto (11,5 %) i BiporigHo Bigpi3HANACA B NOPiBHAHHI 3 YACTKOI TAXKKOI0O AediunTy y 06CTEXEHMX i3
YepHiBuis Ta BuxHuui. BctaHoBneHa focToBipHa Kopensauis Mix iHaekcom macw tina (IMT) ta pisHem 25(0H)D y cu-
poBatui kpoBi cepep oci6 3 IMT 25-29,9 kr/m% Y Toit Xe 4ac cepegHe 3HauyeHHs piHa 25(0H)D cepep oci6 3
oxupiHHAM (IMT noHag 30 Kr/M?) NpakTUYHO He BiAPi3HANOCA Bif NOKA3HMKiB 0Cib 3 HOPMaNbHOK Macoto Tina.
BucHoBKu: BMicT BiTaMmiHy D BUABMBCA JOCTOBIPHO HUXYUM CEPef HAaCeNeHHs, ike NPOXMBAE Ha pajiauiitHo 3abpya-
HeHiN TepuTopii, y NOPiBHAHHI 3 MewKaHuaMK YepHiBuis i BuxHuui. Cratyc BiTamiHy D cepep HaceneHHs YepHiBeub-
Koi 06/1aCTi 3aNMWAETbCA fJANEKUM Bif, ONTUMANbHOTO i NoTpebye HeBigKNagHMX AiA WOAO0 KOpeKUii i npodinakTuku.
KniouoBi cnoBa: sitamiH D, pafioakTuBHO 3abpyAHeHi TepuTopii.
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VITAMIN D CONTENT IN POPULATION OF RADIOLOGICALLY
CONTAMINATED AREAS IN CHERNIVTSI OBLAST (pilot project)

Objective. To study the status of vitamin D in population of Chernivtsi region living on the radioactively contami-
nated territories.
Materials and methods. In a cross-sectional study under a pilot project the 180 people aged 19 to 78 years old per-
manently residing in 3 regions of Chernivtsi oblast, namely in the village of Kyseliv in Kitsman district, which is
attributed to the III zone of radiololgical contamination due to the Chornobyl catastrophe, as well as in the city
of Chernivtsi and the city of Vyzhnytsia were surveyed in summer. Assay of the 25(0H)D in blood serum was per-
formed using the immune chemiluminescence method «ECLIA» on the Elecsys 2010 (Roche Diagnostics, Germany)
analyzer using Cobas test systems.
Results. The average level of 25(0H)D in serum was (16.2 + 0.8) ng/ml, the incidence of vitamin D deficiency was
46.9%, and the incidence of vitamin D lack was 53.8%. Severe vitamin D deficiency has been detected in 6 cases in
the village of Kyseliv. At the same time, its share among the surveyed in this region was the highest (11.5%) being
significantly different from the proportion of severe deficits in Chernivtsi and Vyzhnytsia. A reliable correlation
between the body mass index (BMI) and the blood serum level of 25(0H)D was found among persons with BMI of
25-29.9 kg/m?. At the same time, the average value of 25(0H)D level among obese subjects (BMI greater than
30 kg / m?) was practically the same as in subjects with normal body mass.
Conclusions. Content of vitamin D was significantly lower among the population of radiologically contaminated
area vs. the inhabitants of Chernivtsi and Vyzhnytsia. Status of vitamin D among the population of Chernivtsi region
remains far from optimal and requires urgent action for correction and prevention.
Key words: vitamin D, radiologically contaminated territories.
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BCTVYII
HocaimkeHHs HachigkiB aBapii Ha YopHOOUIbCHKIil
AEC cBinuarthb 1po ii BIUIMB HA CTaH 340POB’S TOCTPaX-
panmux [1], amxe piBeHb MepeaYacHOi CMEpPTHOCTI Ha
panioakTUBHO 3a0pyIHEHUX TEPUTOPISIX € TOCUTh BUCO-
KuM [2].

OTpuMaHi Ha ChOTOMIHI pe3yJbTaTH OaraTbOX HayKo-
BUX JOCHIIXKEHb MiATBEPIXYIOTh OaraTorpaHHuUi
BILUIUB BiTamiHy D Ha pi3Hi OpraHu i CUCTEMU JIOACH-
Koro opraHizmy. Tomy nediuuTt ado HEJOCTATHICTh 1b-
Oro BiTaMiHy HaOyBa€ 3HAUYYILIOCTiI MPEAUKTOpPa PO3-
BUTKY LIIMPOKOTO CIEKTPY MNATOJOTIUHMX CTaHiB [3, 4].
Y wMerta-aHami3i [5] mocmimkeHO B3aEMO3B’SI30K MixX
BMictom 25(OH)D i cMeptHicTiO (Big BCiX TPUYMH,
CepIIEBO-CYANHHOI i OHKOIIATOJIOTi1) Y 3araJibHill TOITy-
Jsuii (26 018 4oJoBiKiB i XKiHOK) BikoM 50—79 poxkiB.
IIpu uboMy ocoOJIMBY yBary 3BepTajid Ha BiK, CTaTh,

INTRODICTION

Studies of consequences of the Chornobyl NPP
(ChNPP) accident shows its impact on the health
of survivors [1], since a quite high level of prema-
ture mortality in population of radiologically con-
taminated areas [2].

Results of numerous studies confirm the multifac-
eted effects of vitamin D on various organs and sys-
tems of the human body. Therefore, the deficiency or
lack of this vitamin is of a significance as a predictor
of the development of a wide range of malconditions
[3, 4]. A relationship between the content of
25(0OH)D and mortality (from all causes, cardiovas-
cular and oncopathology) in the general population
(26,018 men and women) aged 50—79 years was
reviewed in meta-analysis [5]. At the same time, a
special attention was paid to the age, gender, season-
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CE30HHICTh i Miclle TpoXWBaHHSA. BcTaHOBJIEHO, IO
piBHi BiTaMiHy D iCTOTHO BiApi3HSIIUCS MiX KpaiHaMH
(Bumuit pisenp — y CIIA i miBHIuHIN €Bpomi), y pi3Hi
nepionu poky (BUILi TOKa3HMUKM OYJIM BIITKY) i 3a CTaT-
TIO (BUIIIi TOKa3HUKHU Y YOJIOBIiKiB). YIIPOAOBX CHOCTE-
pexkeHHs moMepiio 6695 ocib, cepen gkux 2624 —
BHACITIIOK ceplieBO-CyAMHHUX 3axBopioBaHb (CC3) i
2227 — Big paky. HaiiBaromimmii BUCHOBOK JOCJIi[I-
>K€HHS MOJISITaB Y BCTAHOBJEHHI TOCTOBIPHOTO B3aEMO-
3B’43Ky Mix BeanunHowo 25(OH)D i cMmepTHicTIO Bifg
BCiX IIPUYMH 1 30KpeMa Bijl CepLEeBO-CYIUHHOI Ta OHKO-
MaTOoJIOTiI.

KuiniuyHi gociimkeHHsS NiATBEPAXYIOTh, 10 BiTaMiH D
Ma€ BaXJIMBE 3HAYEHHS B MOAYJLii iMyHHUX Bil-
NOBiAe MpU pi3HUX 3aMajlbHUX Ta aBTOIMYHHMX 3aXBO-
proBaHHgX [6]. PiBenb BiTaminy D mepeOyBae B Hera-
TUBHI KopeJislii 3 iHcyiHope3ucTeHTHicTIo [7]. Hu3b-
KMIA BMIiCT BiTaMiHy D He3aJleXKHO acOLIiIOETbCS 3 BUpa-
JKEHICTIO cTeaTo3y i (pibpo3y Ipu HeaaKOTOJbHIN K1-
pOBiii XxBOopoOi nmeviHku [8].

CraTtyc BiTaMiHy D KibKiCHO BU3HAYalOTh 32 PiBHEM Y
cuposaTii kpoBi 25(OH)D sIK OCHOBHOTO LMPKYJIO-
Uoro MeTaboJsliTy 3a3HaueHOro BiTaMiHy. PiBeHb
25(0OH)D BimoOpaxae KoHLEHTpallilo BiTaMiHy D, 1110
HaAXOAWUTh B OpPraHi3M LIJISIXOM CHUHTE3y B LIKipi Ta 3
npoayktamu xapuyBaHHs. HellogaBHo Ha TepuTopii YK-
paiHu BUBYEHHS nediuuTy BiTaMmiHy D y mopociaux yxe
nposoawiocs [9, 10], ajge B LIUMX TOCTIIKEHHSIX 1eTallb-
HO He aHaji3yBaJucs MOKa3HUKU B 0Ci0, sIKi TpoXKMBa-
I0Th Ha padialiiiHO 3a0pyIHEHUX TEPUTOPISIX.

Y noctynHiii JiTepaTypi BiACYTHi JaHi OpoO BMICT
BiTaMiHy D B 0ci0, sKi TpoXMBaIOTh Ha PagiOaKTUBHO
3a0pyIHEHUX TepuTopisx. JIvile B OKpeMHUX CTaTTIX
MOBiIOMJISIETBCS PO NPOTEKTUBHUI BIUIMB BiTaMiHy D
Ha OpraHi3M Opu paiialiliHOMy ONpOMiHEHHI He3Hau-
Hoi iHTeHcuBHOCTi. Tak, D.P. Hayes Bka3sye, 1110 Kalib-
LUTPIiON 3aTy4eHUI 10 XUTTEBUX LIMKIIB KJIITUH, a Ta-
KOX aKTUBYE B OpraHi3mi pelenTopu BitamiHy D, sKi 3a-
Oe3neuyroTh iMyHHi peakiii. Li petentopu, y cBOO uep-
Ty, CIIpUSIIOTH MPOOYKIIil OiJIKiB, SAKi 3aXWIAIOTh Bif
panianiitHoro BruBy [11].

ExcnepuMeHTanbHe TOCHIIKEHHS Ha Iypax ImokKasa-
JI0, 1[0 TPUBAJINI BIUIMB pamioakTuBHOTO 1e3if0 ('¥Cs)
iCTOTHO 3HMXXYE aKTMBHICTb MeTaboi3mMy BiTamiHy D i
MPU3BOAUTH A0 MOJIEKYJSIpHUX Moaudikamiii dep-
MeHTiB (uuToxpoMiB P450), 3anyyeHux g0 oOMiHY
BiTaminy D B mediHIIi i romroBHOMY MO3KYy [12].

ToMy akTyaJlbHUM IIOCTa€ MUTaHHS BUBYEHHS 3a0€3-
neyeHHs BiTamMiHOM D HaceJaeHHSI palioakKTMBHO 3a0-
PYIHEHUX TEPUTOPIit.
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ality and place of residence. It was found that levels of
vitamin D differed significantly between the coun-
tries with a highest level in the USA and northern
Europe. It was also different depending on a period of
the year (higher rates were in the summer) and gen-
der (higher rates in men). The 6,695 people died dur-
ing the observation, of which 2,624 due to cardiovas-
cular disease (CVD) and 2,227 from cancer. Estab-
lishing a reliable relationship between the 25(OH)D
level and magnitude of mortality from all causes, in
particular from cardiovascular disese and cancer was
the most important conclusion of the study.

Clinical studies confirm that vitamin D is of a
key role in modulating the immune responses in
various inflammatory and autoimmune diseases
[6]. The vitamin D level is in a negative correlation
with insulin resistance [7]. Low levels of vitamin D
are independently associated with the severity of
steatosis and fibrosis in non-alcoholic fatty liver
disease [8].

The vitamin D status is quantitatively assayed by
the blood serum level of 25(OH)D as a main circu-
lating metabolite of specified vitamin. Level of
25(OH)D displays the concentration of vitamin D
that enters the body with food and through the
synthesis in skin. Recently, the study of vitamin D
deficiency in adults was conducted in Ukraine [9,
10], but data from individuals living in areas of
radiological contamination were not analyzed
there.

No data on the content of vitamin D in people
living in radioactive contaminated areas is avail-
able in the accessible literature. Only in few papers
the protective effect of vitamin D under a low-
intensity radiation exposure is reported. For exam-
ple, D.P. Hayes has stated that calcitriol is involved
in the life cycle of cells, and also activates the vita-
min D receptors that provide an immune response.
These receptors, in turn, contribute to the produc-
tion of proteins that protect against radiation
exposure [11].

An experimental study in rats has shown that
prolonged exposure to radioactive cesium ('*’Cs)
significantly reduces the activity of vitamin D
metabolism and leads to molecular modifications
of enzymes (cytochromes P450) involved in
metabolism of vitamin D in liver and brain [12].

Therefore, the study of the vitamin D supply to
population of radiologically contaminated territo-
ries is a topical issue.
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META JOCJIIZKEHHS

BuBunTu cratyc Bitaminy D y HaceneHHs YepHiBeubKo1
00J1aCTi, 110 MPOXMBAE HAa PalioaKTUBHO 3a0pyIHEHUX
TEPUTOPIsIX.

MATEPIAJIN I METOJIN

3 MeToI0 BUBUEHHSI BMicTy BiTaMiHy D B omHOMOMe-
HTHOMY AOCJiAXEHHi B JiTHIO Topy obcTtexkeHo 180
oci6 BikoM Binm 19 1o 78 pokiB, sIKi TOCTIMHO MPOXKM-
BalOTh Y TpbOX perioHax YepHiBelbKoi o6acTi (c. Ku-
ceniB KinmaHcbhkoro paitony, M. UepHiBui i M. Bux-
HULIS).

Ceno Kucenis KinMaHCBbKOTO paiioHy 3a3HaJI0 BILJIUBY
aBapii Ha YopHoounbcebkiit AEC i BimHeceHo 1o 111 3o0Hu
panianiifHoOTO 3a0pyIHEHHS BHACTINOK IIi€l KaTacTpopu
(domatrox Ne 1 mo IloctanoBu KabiHery MiHicTpiB
YPCP Bix 23 munHsa 1991 poky Ne 106). ¥ 2008 pori
CHiBpoOiTHUKAMU Kadeapu eKoJIOorii Ta 0i0MOHITOPUHTY
YepHiBeLIbKOr0 HalliOHAJILHOIO YHIBEPCUTETY MPOBE/IE-
HUI pafialiiHUIi MOHITOPMHI, pe3yJbTaTh SIKOI'O BUSI-
BUJIM MIEpEBUIIIEHHS PiBHS pafialiii B ¢. KuceniB Maiixke
B 2,5 paza Bim momyctumMoro (poHoBoOro 3HauyeHHs [13].
IIinpHicTh 3a0pyIHEHHS IPYHTIB pamioHykiizamu ''Cs
B ¢. KuceniB y ciBo3MmiHi gocsirana 414,5 bk/kry 2003 p.
i 230,0 bx/kr —y 2012 p. [14].

ITepeBaxkHy OiNbIIICTh OOCTEXKEHUX CTAHOBUIM XKiH-
ku — 142 (78,9 %), cepenHiii Bik IKMX Ha MOMEHT 00OCTe-
xkeHHs — (58,1 = 14,1) pokiB, yonoBikiB — (58,5 + 14,4)
pokiB (p > 0,05). leMorpadiuHa Ta aHTpOIOMETpUYHA
XapaKTepUCTHUKA 00CTEXEHMX 3aJIe3KHO Bijl peTiOHY IIpo-
JKMBaHHS MpeAcTaBlieHa B Ta0aui 1.

Cepenniii okaszHuk IMT o0cTexXyBaHMX CTaHOBUB
(28,6 £ 2,8) kr/m* donosiku — (28,8 £ 1,9) kr/m?,
XiHku — (28,4 = 1,6) xr/m%; p > 0,05.

Kpurtepisimu BKJIIOYEHHSI B JOCJiIXKEHHsI Oyna Ha-
SIBHICTh iH(DOPMOBAHOI 3roAu TallieHTa Ha AOCIIiIKEHHS
Ta MOB’s13aHi 3 HUM Tporeaypu. Ocodu 3 eHIOKPUHHUMU
(IyKpoBMit IiaGeT, XBOPOOU IIUMTOIOAIOHOI Ta MPUIINATO-

Ta6nuusa 1

OBJECTIVE

To study the status of vitamin D in population of
Chernivtsi region living on the radioactively con-
taminated territories.

MATERIALS AND METHODS

To explore the content of vitamin D the 180 peo-
ple aged 19 to 78 years old, who are permanently
residing in 3 regions of Chernivtsi oblast (village of
Kyseliv in Kitsman region, and cities of Chernivtsi
and Vyzhnytsia) were surveyed within a cross-sec-
tional study in a summertime.

The village of Kyseliv in Kitsman region was under
an impact of the ChNPP accident and is categorized
to the III zone of radiological contamination as a
result of it (Annex #1 to the Decree of the Cabinet of
Ministers of Ukraine dated July 23, 1991, # 106). The
staff of the Academic Department of Ecology and
Biomonitoring at the Chernivtsi National University
had conducted the radiation monitoring in 2008
showing an excess of radiation levels in the village of
Kyseliv almost in 2.5 times over the permissible back-
ground value [13]. Soil contamination with '¥’Cs in
the village of Kyseliv in a crop rotation period reached
414.5 Bq / kg in 2003 and 230.0 Bq / kg in 2012 [14].

Women were the vast majority 142 (78.9%) of sur-
veyed persons whose average age at the survey time
was (58.1 = 14.1) years, age of men was (58.5 *
14.4) years (p > 0.05) The demographic and anthro-
pometric characteristics of study subjects depending
on the region of residence are presented in Table 1.

The average value of BMI in study subjects was
(28.6 + 2.8) kg / m?, specifically (28.8 + 1.9) kg / m?
in males and (28.4 + 1.6) kg / m” in females; p > 0.05.

An informed consent of the patient to the study
and the associated procedures was a criterion for
inclusion in the study. Persons with endocrine di-
seases (diabetes mellitus, thyroid and parathyroid

LlemorpaciyHa Ta aHTPONOMETPUYHA XapPAKTEPUCTMKA 06CTEXKEHUX

Table 1

Demographic and anthropometric characterization of study subjects

Mokasuukum / indices

Kucenie / Kyseliv village Bwxnuug / Vyzhnytsia city  Yepnisui / Chernivisi city

Kinbkictb o6cTexenux / No. of examined persons 52

CepepHil Bk, poku / average age, years 58,6 + 14,7
Maca Tina, kr / body mass, kg 77,2+ 18,0
3pict, m / height, m 1,66 = 0,07
IMT, kr/m2 / BMI, kg/m? 2718+57

51 7
58,7 + 14,2 55,3 + 14,5
78,5+ 17,2 84,2 £ 222
1,65 0,08 1,72+ 0,12
28,8 +6,7 29,0+9,2

Mpumitka. IMT — iHoekc macu Tina; pesynbTaTy NpeacTaneHi y surnaai M £ SD.
Note. BMI — body mass index; values shown as M = SD
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MoJi0HOI 3aJ103), CUCTEMHUMU 3aXBOPIOBAaHHSIMU (peBMa-
TOINHUI apTPUT, CUCTEMHUIA YEPBOHUIA BOBUYAK, CKJIEPO-
JIepMisl) 1 TSDKKUMM COMAaTUYHUMU TIOPYIIEHHSIMU BHK-
JIIOYATUCh i3 nochimkeHHs. KpiM Toro, B mociimKeHHS He
BKJIIOYAJIM MAIli€HTIB, Ki OTpUMYyBald BiTamiH D i/abo
mpernapaTi Kajbllilo YIIPOAOBXK OCTaHHIX IIECTU MiCSILIiB.

IIpotsirom pochigkKeHHsI NOTPUMYBAJIUCh MPUHLIUIIIB
0ioeTKM: OCHOBHMX MoyioxkeHb KonBeHilii Pagu €Bporn
Mpo mpasa JoauHM Ta 6iomenuiuHy (Big 04.04.1997 p.),
GCP (1996 p.), Ienbcinkcbkoi aekmapaiii BcecBiTHBOL
MeJIMYHOI acolliallil Ipo eTUYHI NPUHLMITA IPOBEASHHSI
HAyKOBUX MEIUYHMX OOCJIIKEeHb 3a y4acTIO JIIOIMHU
(1964-2000 pp.) i Hakazy MO3 Vkpainu Ne 281 Bin
01.11.2000 p.

Buznauenns pisuag 25(OH)D npoBoauan 3a 1OITOMOT010
iMyHOxeMimtoMiHeclieHTHoro Metony «ECLIA» Ha aHai-
3aTopi Elecsys 2010 (Roche Diagnostics, HimeuunHa) i3
BUKOpHUCTaHHSIM TecT-cucteM Cobas. Ha crorogHi e
HaMOLIbII YYTIUBUM METOHd JOCIIKEeHHS, 110 J03BOJISIE
JOCTiKYBaTH HEBEJIMKUI 00’ eM TIpodu (uiie 5—50 MK
CUpOBATKM) 3a KOpoTKuii yac (18—7 xB), Ma€ LIMPOKUIA
Jiama3oH BUMiptoBaHHs (Bin 7,5 1o 175 HMONB/JT), BUCOKY
touHicTb (CV 1o 10 %), uyTnuBicTh i crienugivHicTs (99,6
ta 93,7 % BinnosinHo) [15].

Inctutyt Mmeauumnau (Institute of Medicine) Ta Komi-
TET EHIOKPUHOJIOTIB 31 CTBOPEHHSI HACTAHOB 3 KJIiHiYHO1L
npaktnku (Endocrine Practice Guidelines Committee) y
2011 poui mocraHoBWIM, WO Aediuut BitamiHy D y
JiTeil i JopocauX — L KJiHIYHUI CMHIPOM, 3yMOBIIE-
Huii HU3bKUM piBHeM 25(OH)D y cupoBaTui KpoBi
(mmxue 20 Hr/min). Pisens 25(OH)D y cupoBartiii KpoBi
Bim 21 1o 29 Hr/mi cllif po3misigaTy sIK HeIOCTaTHICTh
BiTamiHy D. [loctaTHiM piBHeM BiTaMiHy D BBaXKa€Tbcs
noka3Huk 25(OH)D y cuposarii kpoBi moHazn 30 HI/MII.
InTokcukanist BitamiHoM D crnoctepiraerbcsi npu piBHi
25(0OH)D y cupoBarui kpoBi nmonan 150 Hr/mi [16].

CraTucTUYHY 00pOOKY JaHUX 3MiMCHIOBAIM 3a JOIO-
Mororo Iporpamu Statistica 10 (StatSoft, Inc., CILA) 3
BU3HAUCHHSIM ITapaMEeTPUYHHUX 1 HeImapaMeTpUIHUX
KpUTepiiB. XapakTep po3MOIily y KOXHili BUOIpLli BU3-
Havayu 3a kputepiem Shapiro-Wilk. [Tpu mapamerpuu-
HOMY PO3MO0AiJi BiAMiHHOCTI MiX ABOMa rpyrnamMu Oyiu
BM3HAUeHi 3 BMKOpUCTaHHSIM Kpurtepito CT’romeHTa,
TpboMa Ta Oinbine — aHanizy ANOVA 3 monpaBKoio
Iedde. PesynsraTtu npeactasneHi y Burisiai M £ SD.
[Ipu HemapaMeTpUYHOMY PO3IOIITi CTATUCTUYHY 3Ha-
YYLIiCTh BiIMIHHOCTEM MiX JBOMa He3aJeXKHUMU Ipyria-
MM OLliHIOBaJIM 3a KpuTepieM Mann-Whitney, Tpboma Ta
Oinbine — 3a MeTonoMm Kpyckana-Yostica, 1151 BUBYEH-
Hsl KOPEJSILiMHOTO 3B’3KYy BU3HAYaIM KOeili€HT KO-
penguii CrripmeHa.

gland diseases), systemic diseases (rheumatoid
arthritis, systemic lupus erythematosus, scleroder-
ma), and severe somatic disorders were excluded
from the study. In addition, the patients who received
vitamin D and / or calcium supplements over the past
six months were not allowed to participate.

Principles of bioethics were followed during the
study, namely the main provisions of the Council of
Europe Convention on Human Rights and Biomedi-
cine (of 04.04.1997), the GCP (1996), the Helsinki
Declaration of the World Medical Association on the
ethical principles of conducting the human medical
research (1964- 2000) and the order of the Ministry
of Health of Ukraine # 281 of November 1, 2000.

Assay of 25(OH)D content was performed using
the ECLIA immune chemiluminescence method
method at the Elecsys 2010 (Roche Diagnostics,
Germany) analyzer using the Sobas test systems. It is
the most sensitive assay method today, which allows
to process the small-volume samples (only 5—50 ul
of serum) in a short time (18—27 min), has a wide
range of measurements (from 7.5 to 175 nmol/l),
high precision (CV up to 10%), sensitivity and
specificity (99.6 and 93.7% respectively) [15].

The Institute of Medicine and the Endocrine
Practice Guidelines Committee for Endocrinology
have stated in 2011 that vitamin D deficiency in
children and adults is a clinical syndrome due to the
low serum levels of 25(OH)D (below 20 ng/ml).
The level of 25(OH)D in blood serum in a range
from 21 to 29 ng/ml should be considered as a vita-
min D deficiency. An adequate level of vitamin D
is considered if the 25(OH)D concentration in
serum is over 30 ng/ml. The vitamin D intoxica-
tion is observed at a serum level of 25(OH)D
exceeding 150 ng/ml [16].

Statistical data processing was carried out using the
Statistica 10 software (StatSoft, Inc., USA) with the
definition of parametric and non-parametric criteria.
The distribution pattern in each sample was deter-
mined by the Shapiro-Wilk criterion. In parametric
distribution the differences between two groups were
determined using the Student’s criterion. ANOVA
analysis with Scheffe correction was applied for three
or more groups. Results are presented as M = SD. In
non-parametric distribution the statistical signifi-
cance of differences between two independent groups
was estimated by the Mann-Whitney criterion,
between three or more by the Kruskal-Wallis test, the
Spirman correlation coefficient was calculated to
evaluate the correlation relationship.
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PE3VIJIBTATU

Pesynbraty npoBeaeHOro MOCTIIKEHHST TOoKa3alu, 1110
quire B 9 Bumnagkax (5,0 %) mict 25(OH)D y cupoBatii
KpOBi TiepedyBaB y MexKax HOPMH, B iHIIMX BUITagKax
crocrepiraaucs aediuMT i HemocTaTHICTh BiTaMiHy D.
ITpu upbomy TsKKa hopma aediuuty BitamiHy D (Huxkue
10 1r/mn) cnoctepiranacsa y 10 (5,5 %) obcTexkeHMX.

IIpu mopiBHsAHHI Toka3HMKiB 25(OH)D y perioHax
00CcTeXeHHs1 0yJI0 BCTAaHOBJIEHO, 110 PiBeHb BiTaMiHy D
Yy CHUpOBaTLi KpOBi OYB BipOriIHO BUIIMM y MEIIKAHILIB
Buxnuui ta YepHiBLIiB MOPiBHSIHO 3 XXKUTEISIMUA pajia-
HiliHo 3a0pyaHeHoro cena KuceniB. Pesynsratu nocmin-
>keHHs piBHA 25(OH)D 3anexxHo Big Miclist TpoXuUBaH-
HsI TIOJaHi B TaOaMII 2.

Cepenniii piBenp 25(OH)D y cuposarii KpoBi
(Taba. 2) MelmIKaHILIB pafialliiiHO 3a0pyaHEHOI 30HU
crtaHoBuB (16,2 + 0,8) Hr/mj, yactora nediluTy Bi-
taminy D — 46,2 %, a yacToTa HEAOCTATHOCTI BiTa-
miny D — 53,8 %.

Tsxkkuit gediuunT BiTaminy D BusiBIeHO y 6 00CcTeXe-
HuX i3 ¢. Kucenis. I1pu nubomy cepen 00CTeKEHUX LILOTO
periony iioro wactka Oyna HaiiBumow (11,5 %) Ta
BIpOrigHO BiApi3HsIACsl B MOPIBHSIHHI 3 YaCTKOIO TSIK-
Koro nediuuty y oocrexxeHux ocid 3 YepHiBiiB Ta Bik-
HULI.

3arajoM pe3yJbTaTu BMBUEHHS 4acTOTHU AeilUTy i
HeIoCTaTHOCTI BiTamMiHy D y agopocjioro HacelieHHS
YepHiBelIbKOi 00J1aCTi MOKa3aJiu iX HasIBHICTb y OiJib-
LLIOCTi 0OCTEKEHUX.

Hns1 BUSIBJIEHHST 3aJ€XXHOCTI MiX KOHLIEHTpali€lo
BiTaminy D ta IMT o0cTexeHi ocodu OyJu po3noaiieHi
Ha Tpu rpynu. [Jo nmepioi rpynu 3apaxyBajiv 0cid 3 HOp-
MaibHOIO Macor Tia (IMT no 24,9 xkr/m?), 10 Ipyroi —
THX, y KOro Big3Hauajacsl HaaMmipHa Maca Tina (IMT
25-29,9 xr/M?), 10 TpeThoi — 0ci0 3 oxupiHHam (IMT

Ta6nauusa 2

RESULTS
The study results showed that serum content of
25(0OH)D was within the normal range only in 9
cases (5.0 %); in other cases both deficiency and
lack of vitamin D were observed. At that, the severe
form of vitamin D deficiency (below 10 ng/mL)
was observed in 10 (5.5 %) of the subjects.

Comparing the 25(OH)D indices in the surveyed
regions it was found that serum level of vitamin D
was significantly higher among the residents of
cities of Vyzhnytsia and Chernivtsi compared to
residents of the radiologically contaminated Kyseliv
village. Study results on the 25(OH)D, depending
on the place of residence, are presented in Table 2.

The average serum level of 25(OH)D (Table 2) in
the inhabitants of radiologically contaminated
zone was (16.2 £ 0.8) ng/ml. Incidence of vitamin
D deficiency was 46.2 %, and the incidence of
vitamin D lack was 53.8 %.

Severe vitamin D deficiency has been detected in
6 examined patients living in the village of Kyseliv.
Its share at that was the highest (11.5%) among the
surveyed subjects in this region and was signifi-
cantly different from the share of the severe deficit
in people from cities of Chernivtsi and Vyzhnitsia.

In general, the received study results on the inci-
dence of vitamin D deficiency and lack in an adult
population of Chernivtsi region indicated their
presence in the most of surveyed persons.

Study subjects were selected into 3 groups to reveal
a relationship between the concentration of vitamin
D and BMI. The 1% group included persons with nor-
mal body mass (BMI up to 24.9 kg/m?), the 2™ one
included those who had and excess of body mass
(BMI 25-29.9 kg/m?), and the 3™ group was repre-

Bmict 25(0H)D y cupoBatui KpoBi, yacTka pediuuty Ta HepgocTaTHocTi BitamiHy D B 06cTexkeHux 0cib 3anexHo

BiJ, perioHy NpoXXuBaHHA
Table 2

Serum content of 25(0H)D, share of vitamin D deficiencey and lack in study subjects depending on area of

residence

Mokasuuku / indices

Kucenie / Kyseliv village BuxHuug / Vyzhnytsia city YepHisui / Chernivisi city

Kinbkictb o6cTexenux / No. of examined persons 52
Pigeb 25(0H)D, Hr-m! / 25(0H)D content, ng-ml! 16,2 +0,8*
Jediumr Bitamity D, n, % / vitamin D deficiency, n (%) 24 (46,2 %)
> Y T.4. Taxkuid gediumt, n,% / incl. severe deficiency, n (%) 6(11,5%)*
HenocratHicTb BiTaminy D, n,% / lack of vitamin D, n (%) 28 (53,8 %)
Hopma, n, % / nornal results, n (%) 0

51 7
219+17 28+19
22 (43,1 %) 21 (27,3%
2(3,9 %) 2(2,6 %)
27 (52,9 %) 49 (63,6 %)
2 (3,9%) 7(9,1 %)

MpuMiTka. * — BOCTOBIPHICTb BiAMIHHOCTEN NOKa3HMKa C. Kucenis 3 iHwmx perionamu npu p < 0,05.

Note. * — significance of difference between the village of Kyseliv and other areas with p < 0.05.
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noHan 30 kr/m?). Cepenniit mokasuuk IMT B oci6 nepiroi
rpymu cTaHoBuB (22,1 £ 1,7) kr/m?, B ocib apyroi rpymnu —
(27,4 £ 1,5) xr/m2, y Tperiit rpymi — (33,9 £ 3,7) kr/Mm%.
Konuenrpauis 25(OH)D y cupoBaTii KpoBi o0cTexe-
HUX 0ci0 mepioi rpynu ctaHoBuiaa (22,3 £ 3,2) Hr/wmi,
npyroi — (21,3 £ 3,7) Hr/mi, B 0cCi0 3 OXUPIHHIM —
(22,4 £ 3,1) ar/mn. Ilpu npoMy He Bim3HA4yanaocs JOC-
TOBIPHMX B3a€EMO3B'SI3KiB MiXK 3a3HAUEHUMM MTOKAa3HUKA-
MM y nepiiit rpyni (r = 0,16; p = 0,25) i Tperiii rpymi
(r=-0,02; p=0,93). OgHak B oci0 3 HaAMiIpHOIO Macol0
tina (IMT 25-29,9 xr/m?) BCTaHOBJIEHO OOCTOBIpHMit
3B’s130K MixX nmoka3zHukoM IMT i BmicTom BiTaminy D
(r =-0,22; p = 0,03) (puc. 1).

OBI'OBOPEHHA

HediuuT BiTaminy D mocTtae gk akTyanbHa npobiaema
chorogeHHs. Lle miaTBepIKYyETHCS 3pOCTAI0UOI0 KiJlb-
KicTioO myOjikauiii, YMCAEHHUMHU MiXHaApPOIHUMMU
dopymamn, gKi 30uparoTh (PaxiBIiB pi3HOTO IIPO-
dimo.

Ilonpy TeBHi BiAMiHHOCTI y BHM3HAY€HHi MOPOTOBOI
BEJIMYMHU BMICTY BiTaMiHy D 111 BCTaHOBJIEHHSI OTO
JedinTy i HeIOCTaTHOCTI y Pi3HNX KpaiHaX, O4eBUITHUM
€ (hakT, 110 MPAKTUYHO B yCiX perioHax CBITY peeECTpy-
IOThCS WOTro CyOONTHMMAabHI PiBHI Y IIUPOKHUX BEPCTB
HaceneHHd [17].

J11s1 MOPiBHSIHHSI OTPUMAHUX Pe3yJIbTaTiB BUKOPUCTO-
BYBaJIU JAeKiJIbKa MixKHapOIHUX JOCHiIKeHb. 30KpeMa, Yy
nociimkeHHi SENECA study (Survey in Europe on

sented with obese persons (BMI over 30 kg/m?). The
average BMI value was (22.1 £ 1.7) kg/m? in persons
in the 1% group, (27.4 * 1.5) kg/m? in the 2™ group
and (33.9 £ 3.7) kg/m? in the 3" group. Serum con-
centration of the 25(OH)D was (22.3 + 3.2) ng/ml in
the 1* group, (21.3 = 3.7) ng/ml in the 2" and
(22.4 + 3.1) ng/ml in obese subjects. At the same
time, there was no reliable relationship between the
above indices in 1 group (r = 0.16; p = 0.25) and 3"
group (r =-0.02; p=0.93). However, a reliable corre-
lation was found between the BMI value and vitamin
D content (r = -0.22; p = 0.03) in persons having
body mass excess (BMI 25—-29.9 kg/m?) (Figure 1).

DISCUSSION

Vitamin D deficiency is emerging as a topical issue
today. The growing number of publications and
proceedings of numerous international scientific
forums where experts of different profiles partici-
pate confirm this.

Despite some differences in definition of the
threshold value of vitamin D to establish its defi-
ciency and insufficiency in different countries, it is
evident that its suboptimal levels among the gener-
al population are registered almost in all regions of
the world [17].

Data from several international studies were used
to compare the received results. In particular, in the
SENECA study (Survey in Europe on Nutrition
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PucyHoK 1. B3aemo3B’a30k Mix BmicTom BitamiHy D y cupoBarui KpoBi Ta iHAeKcoM Macu Tina o6cTexeHux

oci6 3 IMT 25-29,9 Kr/m?

Figure 1. Relationship between the serum content of vitamin D and body mass index in the subjects with BMI

25-29.9 kg/m?
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Nutrition and the Elderly: a Concerted Action) IO 6pa-
JIV JIMILIE Y 3MMOBI MiCS1Ii Ta JIKILIE B OCi0 BiKOM IMoHam 65
POKiB, sIKi HE OTpUMYBaJHU IperapartiB i3 BiTamiHoM D.
Cepenniit pienb 25(OH)D y 3a3HaueHoMy mociKeHHI
CTaHOBUB 33 HMOJIB/T [18].

VY 6inblIOCTI AOCHIIXKEHDb BiA3HAYAETHCS BipOTiAHUMA
3B’s130K MixX piBHeM 25(OH)D i Bikom obcrexxennx. B
OTPUMAaHUX pe3yJibTaTaX TaKoi 3aJIeXKHOCTI He BUSIBJICHO,
1110, OYEBUAHO, OOYMOBJIEHO BUCOKOIO YaCTOTOIO Jaedi-
Uty BiTamiHy D B yciX BiKOBHUX Tpymnax i HEBEJIMKOIO
KIJIBKICTIO MEIIIKaHIIiB peTioHy 3 piHeM 25(OH)D y me-
>KaX HOPMU.

VY npoBeneHOMY JOCTiIKeHHi BCTAHOBJIEHA JOCTOBipHA
kopessauiga Mixk IMT Tta piBHem 25(OH)D y cupoBatui
KpoBi cepen ocib 3 IMT 25—29,9 kr/m2. Y Toii Xe 4Jac ce-
penHe 3HayeHHs piBHSA 25(OH)D cepen ocib 3 oxXupiH-
HsaMm (IMT monan 30 Kr/m?) IpakKTMYHO He BilPi3HSIOCS
BiJl MOKA3HUKIB 0Ci0 3 HOpMaJIbHOIO MacCOlo Tija.

OOMeXeHHSIM TTPOBEIeHOTO TOCITiIKEHHS OyI1a BicyT-
HiCTh aHaJIi3y JaHUX 1100 CTUIIIO JKUTTS 200 TPUBAJIOCTI
eKcno3ullii yasTpadiosieTy cepes 00CTeXXeHUX 0cio, a Ta-
KOX JaHMX 1I0AO0 OMPOMIHEHHS IIUTONOAIOHOI Ta Mpur-
LIUATOIOAIOHUX 32103 B 00CTEXKEHOI0 KOHTUHTEHTY.

ITonpu BuUIe3a3HaUYeHi 3acTepeskeHHSI, OUYEBUIHUM €
Toii (pakT, 1Mo craTyc BiTaMiHy D cepen HaceaeHHS
YepHiBelbKOI 00J1aCTi 3aIUIIAETHCS JaJACKUM Bill ONITU-
MaJIbHOTO i NOTpedye HEeBiAKIAAHUX il 111010 KOpeKILil
i mpoiTakKTUKU.

BUCHOBKU

Bwmict BiTamiHy D BUSIBUBCSI 1OCTOBIpHO HMXXYUM Ce-
pel HacelleHHs, sIKe TIPOXMBA€E Ha padialliiiHo 3a0py/-
HEHill TepuTopii Y MOpPiBHIHHI 3 MewmKaHusIMu Yep-
HiBLiB i Busknuui. Cepeaniit pieHb 25(OH)D y cupo-
BaTLi KpOBi MeILIKaHIIiB pajaialliiiHO 3a0pyaHEHOI 30HU
craHoBuB (16,2 *+ 0,8) Hr/mi, yacrorta aediuury Bi-
taminy D — 46,2 %, a yacToTa HEIOCTaTHOCTI BiTaMiHy
D — 53,8 %.

BcraHoBiaeHa nmocroBipHa Kopeinsuisgs Mmix IMT Ta
piHem 25(OH)D y cuposartiii kpoBi cepen ocid 3 IMT
25-29,9 kr/m?. Cepente 3HaueHHs piBHs 25(OH)D ce-
pen oci6 3 oxupinasaM (IMT monan 30 kr/m?) mpakThy-
HO He BiJIpi3HSJIOCS BiJ MTOKA3HUKIB OCi0 3 HOpMaJIbLHOIO
Macolo Tija.

Craryc BiTamiHy D cepen HaceneHHs1 YepHiBe1bKOi 00-
JIACTi 3aJIMIIAETHCS JAJIeKUM Bill ONTUMATBHOTO i TIOTpe-
Oy€e HEeBITKJIaIHUX Jilf IOI0 KOPEeKIlil i mpodiTakTuKu.

CINMUCOK BUKOPUCTAHUX OXKEPEN
1. Tpupusatb pokiB  YopHOOMNLCHKOT  KaTtacTpodu KatacTpodu:
pafionoriyxi Ta MeanyHi Hacnigkv : HauioHanbHa fonosigs Ykpainu / ron.

and the Elderly: a Concerted Action) where assays
were conducted only in winter months and only in
persons over 65 years of age who received no vita-
min D medications the average 25(OH)D level was
registered as 33 nmol/1 [18].

At most studies a probable relationship between the
level 25(OH)D and the age of the subjects is found.
No such a dependence was not found according to
the obtained results, which is obviously due to the
high incidence of vitamin D deficiency in all age
groups and a small number of inhabitants of the
region with a level of 25(OH)D within normal range.

A reliable correlation between the BMI and
serum 25(OH)D level was found among persons
with BMI of 25—29.9 kg/m?. At the same time, an
average content of 25(OH)D in obese subjects
(BMI greater than 30 kg/m?) was practically the
same as in subjects with normal body mass.

Lack of data analysis on lifestyle or duration of
ultraviolet exposure among the subjects, as well as
data on thyroid and parathyroid gland irradiation
in the examined contingent was the limitation of
the study.

Despite the above reservations, it is evident that
the status of vitamin D among population of
Chernivtsi region remains far from optimal and
requires urgent action for correction and preven-
tion.

CONCLUSIONS

Content of vitamin D was significantly lower
among the population living in radiologically con-
taminated area compared to the residents of
Chernivtsi and Vyzhnitsia cities. Average serum
level of 25(OH)D in the inhabitants of radiologi-
cally contaminated area was (16.2 £ 0.8) ng/ml,
incidence of vitamin D deficiency was 46.2 %, and
the incidence of vitamin D lack was 53.8 %.

A reliable correlation between the BMI and
serum content of 25(OH)D was found among per-
sons with BMI of 25—29.9 kg/m?. Average value of
25(OH)D content in obese subjects (BMI greater
than 30 kg/m?) was practically the same as in sub-
jects with normal body weight.

Status of vitamin D among the population of
Chernivtsi region remains far from optimal and
requires urgent action for correction and prevention.
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