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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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HYGIENIC ASSESSMENT OF THE PREVALENCE OF VITAMIN D DEFICIENCY STATES
ASSOCIATED WITH DYSLIPIDEMIA IN THE ADULT POPULATION OF SOUTHERN UKRAINE

Shanyhin A.V.!, Babienko V.V.!, Vatan M.N.!, Rozhnova A.M.!, Strakhov Ye.M.?*,
!Odessa National Medical University, Odessa, Ukraine.

’Odesa I.I. Mechnikov National University, Odessa, Ukraine.

Abstract.

Vitamin D deficiency is being challenged by the European
and global pandemic. Exploring the role of other components
in the system of regulation of lipid metabolism, their
interrelationships with other systems, without a doubt, building
a broader understanding of the pathogenesis of dyslipidemia and
promoting new methods of correction and prevention. Impaired
lipid metabolism may be accompanied by accumulation of
inactive forms of vitamin D due to supra-excess catabolic
processes, as well as enzymatic impairment due to a decrease in
hydroxylase activity in the liver infiltrated with fat. Vitamin D
deficiency can be considered as an independent factor in the risk
of accumulation of adipose tissue due to the significant number
of vitamin D receptors in the adipose tissue, and take part in
lipogenesis, lipogenesis adipogenesis. In the course of the study,
928 residents of the southern region of Ukraine aged from 19 to
82 were examined. The study took place during the year, which
made it possible to evaluate the fluctuations of the 25(OH)D
level in different months with different duration of insolation. It
was established that 33.6 % of the examinees had a deficiency
of 25(OH)D in blood serum, 33% had an insufficiency,
and a sufficient level was noted in 33.4 % of the examinees.
Cultivation of level 25(OH)D was observed in fallow season.
We also carried out a correlation analysis between 25(OH)D and
lipid profiles in different seasons. Given data about the need for
active follow-up of lipid metabolism and vitamin-D-deficiency
in the population with further development and implementation
of the system of prevention.
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Introduction.

Vitamin D is a fat-soluble vitamin that is naturally present
in a very small amount of foods and can also be produced
endogenously under the action of ultraviolet radiation from
sunlight [1,2]. According to the data of "Global Irradiation and
Solar Electricity Potential", the level of insolation in Ukraine
is unevenly distributed, while it cannot be said that it depends
on latitude. The Carpathian Mountains exert their influence - in
the western regions, the level of insolation is lower than at the
same latitude in the east. Another example is that the level of
insolation in the Dnieper is lower than in Kyiv, located to the
north of it. In general, the level of insolation in Ukraine ranges
from 1150 kWh/m2. per year (western region) until 1550 (Black
Sea region, in particular - Izmail and the southern part of Odesa
region) [3].

The problem of nutritional supply of vitamin D is the limited
number of food products that contain a sufficient amount of
vitamin D. Therefore, when forming the daily menu, you should
try to use a variety of food products, giving preference to those
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that contain high doses of vitamin D [2]. It has been proven
that the frequency of fish consumption correlates with vitamin
D availability, while the usual diet does not provide the level
of vitamin D in the recommended amounts [4]. Information
from the State Statistics Service (2020) shows that a significant
part of the population of Ukraine consumes fish in insufficient
quantities. Per capita consumption of fish and fish products in
Ukraine decreased from a low level in 2013 (14.6 kg per year)
to 8.6 kg in 2015, slightly increasing in 2016 to 9.6 kg Taking
into account physiological needs, the diet of an adult should
be at least 20 kg of fish and fish products per year. Therefore,
according to this indicator, Ukraine is at the level of low-income
countries [2,4].

Despite the fact that the effect on bone tissue exchange and
calcium-phosphate homeostasis are the most widely studied
effects of vitamin D, recently there is a constantly growing
amount of data on its role as a hormone capable of exerting a
biological effect through its effect on specific receptors (Vitamin
D Receptors - VDR) [1,2,5]. The literature presents data
proving the effect of vitamin D on the development of obesity,
diabetes, metabolic syndrome, and cardiovascular diseases [2].
Research is being conducted on the role of 25(OH)D in the
work of the immune system [1], control of cell proliferation
and differentiation, neuroprotective and antiaging effects on the
body [4,6].

Vitamin D deficiency is currently considered a European and
global pandemic [2,7-9]. The most acute deficiency affects
low- and middle-income countries, where vitamin D deficiency
occurs in 50-66 % of adults and 90-99 % of infants, while in
the United States up to 37 % of adults and up to 46 % of black
infants suffer from this condition [10]. Epidemiological studies
carried out on the territory of Ukraine established that the
majority of the population has a deficiency of vitamin D - 81.8
%, vitamin D insufficiency is noted in 13.6 % of the population,
and only 4.6 % of residents have a level of 25(OH)D in blood
serum within norms [9].

In studying the regulation system of lipid metabolism, and
the role of its individual components, their relationship with
other systems, without a doubt, is capable of expanding the
understanding of the pathogenesis of dyslipidemias, as well
as offering new methods of therapeutic possibilities for its
correction. Dyslipidemia is defined as low-density lipoprotein
(LDL) cholesterol >130 mg/dL, high-density lipoprotein
(HDL) cholesterol >40 mg/dL, or triglycerides >200 mg/
dL [11]. Violation of lipid metabolism can be accompanied
by the accumulation of inactive forms of vitamin D due to
excessive catabolic processes and enzymatic disorders due to
a decrease in hydroxylase activity in the fat-infiltrated liver. It
can be assumed that vitamin D deficiency can be considered
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as an independent risk factor for the accumulation of adipose
tissue due to a significant number of vitamin D receptors in
adipose tissue, which participate in lipogenesis, lipolysis, and
adipogenesis [11,12].

Impaired lipid metabolism is a recognized risk factor for the
development of cardiovascular diseases (CVD), regardless
of gender. Like vitamin D deficiency, atherosclerosis is
considered a global pandemic, with lower incidence rates in
developed countries and still high rates in low-and middle-
income countries [7]. Risk factors for atherosclerosis include
hyperlipidemia, cigarette smoking, hypertension, and diabetes,
which lead to endothelial cell dysfunction as well as stimulation
of inflammatory and smooth muscle cell proliferation [8,13].
For Ukraine, the problem of the prevalence of CVD is more
relevant than ever, because 37 % of the working population of
Ukraine has been diagnosed with CVD, and the mortality rate
from them is 30 % higher than in European countries. One of
the main factors that increase the risk of CVD and mortality is
hypercholesterolemia, a violation of the lipoprotein balance -
an increased level of low-density lipoprotein (LDL) and a low
level of high-density lipoprotein (HDL) [12]. Hypodynamia and
obesity are predictors of the development of atherosclerosis and
metabolic syndrome [14].

Goal. Hygienic assessment of the prevalence of vitamin D
deficiency states associated with dyslipidemia in residents of
southern Ukraine.

Object and research methods. residents of the southern region of
Ukraine. Biochemical, statistical, questionnaire and general clinical.

Materials and methods.

In the course of the study, 928 residents (507 women, 421
men) of the southern region of Ukraine (Odesa, Mykolaiv, and
Kherson regions) aged from 19 to 82 years (average age — 47.2
years) were examined. All patients gave informed consent to
participate in the study.

The study took place during the year (from January to December
2020), which made it possible to evaluate the fluctuations of
the 25(OH)D level in different months with different duration
of insolation. Previously, a questionnaire was administered to
all examinees, which made it possible to exclude patients with
autoimmune diseases from the study; oncological pathology;
chronic liver and kidney diseases; pregnant and breastfeeding
women; taking drugs to correct lipid metabolism and such drugs
that affect metabolism (glucocorticoids, hormone replacement
therapy, anticonvulsants, etc.), as well as drugs that contain
vitamin D.

At the next stage of the study, laboratory determination of
the level of 25(OH)D in blood serum and indicators of lipid
metabolism (total cholesterol, triglycerides (TG), low-density
lipoprotein (LDL), very low-density lipoprotein (VLDL), high-
density lipoprotein (HDL), atherogenic coefficient (AC)) - were
performed according to generally accepted methods.

Serum 25(OH)D was assessed according to the
recommendations of the Endocrine Practice Guidelines
Committee and the Institute of Medicine (Table 1) [15].

The stage of statistical processing of the collected data
included: determination of the main descriptive statistics of
the studied variables; statistical testing of hypotheses about
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the compliance of the distribution of the studied variables
with the normal law of distribution; correlational analysis of
interrelationships between variables (determining the degree
of closeness of the statistical relationship, testing hypotheses
about the difference from zero of the correlation coefficients);
statistical visualization of the obtained results.

Table 1. Serum 25(0OH)D levels according to the recommendations
of the Endocrine Practice Guidelines Committee and the Institute of
Medicine.

Value Serum 25(OH)D level
Deficiency <20 ng/ml (<50 nmol/l)
Insufficiency 21-29 ng/ml (51-74 nmol/l)
Normal >30 ng/ml (>75 nmol/l)
Toxic >150 ng/ml (>375 nmol/l)

The Python programming language and its extensions —
specialized packages SciPy, Pandas, Matplotlib, Seaborn
— were used for statistical calculations and visualization of
research results.

Results and Discussion.

In the course of the entire period of the study, it was established
that 33.6 % of the subjects had a deficiency of 25(OH)D in
blood serum, 33 % had a deficiency, and 33.4 % had a normal
level (Figure 1). The level of 25(OH)D blood serum among the
study participants was from 4.31 ng/ml to 89.19 ng/ml (average
level 26.66+12.62 ng/ml).

33,00%
33,40%

33,60%

= Normal # Deficiency Insufficiency

Figure 1. The status of vitamin D in residents of the southern regions
of Ukraine.

The level of 25-hydroxyvitamin D was assessed separately by
age and article. The average level of 25(OH)D in blood serum
in women was 26.54+13.34 ng/ml, in men this indicator was
lower - 26.08+11.7 ng/ml.

In all age groups, the number of women who were deficient in
vitamin D was higher compared to men. The smallest number of
patients with a level of 25(OH)D below 20 ng/ml was observed
equally in both men and women in the age group of 19-30 years,
and the largest number of patients with 25-hydroxyvitamin D
deficiency was observed in the age group >60 years . The largest
number of patients with a normal level of vitamin D was in the
19-30 age group, both in men and in women (Table 2).
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Table 2. Indicators of 25(OH)D blood serum of residents of southern Ukraine depending on age and gender.

Age groups, years Men Women
g¢ groups, y Deficiency Insufficiency Normal Deficiency Insufficiency Normal
19-30 5,5% 11,0 % 83,6 % 10,0 % 12,5 % 77,5 %
30-45 16,7 % 50,8 % 32,5% 14,8 % 39,4 % 45,8 %
45-60 36,0 % 40,8 % 23,2 % 45,9 % 353 % 18,8 %
>60 65,0 % 19,4 % 15,5 % 56,6 % 24,3 % 19,1 %
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Figure 2. Relationship between 25(OH)D level, indicators of lipid metabolism, gender and age.
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Figure 3. Heat map of correlations between the investigated indicators in the section of seasons.

Evaluating indicators of lipid metabolism, it was noted that
the level of total cholesterol was in the range from 2.21 to
17.33 mmol/l (on average 5.73+1.7 mmol/l); HDL level varied
between 0.67 and 3.03 mmol/l (on average 1.46+0.4 mmol/l);
LDL were in the range from 1.43 to 9.45 (on average 3.67+1.13
mmol/l); VLDL from 0.19 to 9.80 mmol/l (on average 0.71+0.72
mmol/l).

According to the research data, a correlation analysis was
conducted for the closeness and direction of the relationships
between the studied indicators. The normality of the laws of
variable distribution was previously checked. It was established
that the main studied indicator — the level of 25(OH)D in the
blood serum — has a deviation from the normal distribution
(the D'Agostino-Pearson test statistic is 154.1; p-value < 0.01),
therefore, as an indicator of the degree of crowding Spearman's
correlation coefficient was chosen for the statistical relationship.

In order to visually assess the degree of deviation of the
distribution of the variable from normal, a scatter plot was
created for each pair of variables (Figure 2). This type of
diagrams makes it possible to assess the nature (direct, inverse)
of the relationship between the studied indicators. Analyzing
the obtained graphs, it was noted that only the distribution of
the variable "age" is close to normal, the rest of the distributions
are shifted to the left, which requires the use of non-parametric
indicators of the closeness of the statistical relationship (for
example, Spearman's or Kendall's correlation coefficients).

By determining the Spearman coefficient, it was established
that the level of 25(OH)D in blood serum has a statistically
significant direct weak relationship with HDL (Spearman
coefficient +0.15; p-value <0.01), i.e., an increase in the level
of 25(OH)D leads to increased HDL levels. A weak inverse
relationship of 25(OH)D with the indicators: LDL (Spearman's
coefficient -0.1; p-value <0.01), LDL-C (Spearman's coefficient
-0.158; p-value <0.01) was also statistically confirmed.

During the study, the dependence of vitamin D levels
depending on the season was noted. Separately, a correlation
analysis was performed between the level of 25(OH)D and the
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lipid indicators in the section of seasons ("Dark season" from
October to March; "Light season" from April to September)
(Figure 3).

It was established that the level of 25(OH)D blood serum in
winter is more closely related to such parameters as VLDL
(Spearman's coefficient -0.15), AC (Spearman's coefficient
-0.18), TG (Spearman's coefficient -0.15), while in the summer
there is almost no connection with these indicators. In the
summer season, the level of 25(OH)D is more correlated
with LDL (Spearman coefficient -0.2) and HDL (Spearman
coefficient +0.2). Also noteworthy is the statistically significant
correlation between gender and the level of 25(OH)D in the
summer (Spearman's coefficient -0.17, i.e., women have a
statistically lower 25(OH)D level than men in the study group).

Fluctuations in 25(OH)D levels were observed depending
on the season, however, from October to February, vitamin D
levels correlated more with LDL and HDL, while from April to
September, correlations were noted with VLDL, AC, and TG.
Such fluctuations are probably caused by the complex influence
on the level of 25(OH)D in the blood serum by the levels of
insolation and changes in the diet depending on the season.

Conclusions.

1. Taking into account the presence of statistically significant
relationships between 25(OH)D and HDL, LDL, VLDL, AC
and TG, it can be concluded that a decrease in the level of
vitamin D can lead to a significant increase in the risk of lipid
metabolism disorders and, as a consequence, the development
of coronary disease heart and overall mortality.

2. The prevalence of dyslipidemia among residents of the
Southern regions of Ukraine against the background of a reduced
level of vitamin D can act as one of the risk factors for CVD.

3. The obtained data indicate the need for active research into
disorders of lipid metabolism and vitamin D-deficiency states
with further development and implementation of a prevention
system, especially in risk groups. It is planned to further study
the dependence of the degree of lipid metabolism disorder on
vitamin D levels in a multivariate analysis.
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TUTMEHAYECKAS OIIEHKA
PACITPOCTPAHEHHOCTH BUTAMMWH-D
JNE®@UIATHBIX COCTOSIHUI

ACCOIIMMPOBAHHBIX C JUCJAUNMUIAEMUENR Y
B3POCJIOI'O HACEJIEHHUA IOT'A YKPAUHBI
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'O0eccruii HAYUOHATLHBLIL MEOUYUHCKUTL YHUBEDCUMEN.

2O0eccruil  HAYUOHATLHLLIL  YHUBEpCUMEm  UM.
Meunuxkoesa.

Pedepar [ledunur ButammHa D cuuTaercss eBpONCHCKOi
u robanbHOW maHaeMmued. l3ydeHue pojM  OTHENBHBIX
KOMIIOHECHTOB CHCTEMbI PETYJISAIUH JIMITUIHOTO OOMEHa, HX
B3aUMOCBSI3b C JIPYTUMHU CHUCTEMaMH, HECOMHEHHO, CIIOCOOHO
pacIIUpuTh MOHMMAaHWUE [ATOrCHE3a AWCIMIUACMUAN |
MPEUIOKUTH HOBBIE METOIbI €r0 KOPPEKIIUH M MPO(OUITAKTUKH.
Hapymienust nunuaHoro oOMeHa MOTYT COINPOBOMKAATHCS
HAKOIUICHMEM HEaKTUBHBIX (OpM BHTamMHHA D B pe3yibTare

nu

M30BITOYHBIX ~ KaTabONMUECKUX  MPOIECCOB, a  Takke
(epMEHTAaTUBHBIX  HApYIIEHUH  BCJIENCTBUE  CHIDKCHUS
THJPOKCUIIA3HOW  aKTMBHOCTH B HMHOWILTPHUPOBAHHOU

KHUpOM THedeHH. JlomyckaeTcs NpennojokKeHHe O TOM, YTO
nehuIMT BUTaMHHA D MOXXET paccMaTpUBATHCSI B KAa4eCTBE
CaMOCTOATENBHOTO (haKTOpa PUCKA HAKOIUICHHS >KHPOBOM
TKaHU BCJEJCTBHE 3HAYMTEIBHOTO KOJIMYECTBA PELENTOPOB
BUTaMKHA D B )KMPOBOH KiIeTYATKE, IPUHUMAOIIUX y4acTHE B
JHIIOTeHese, JIUIONIN3E U aJunoreHese. B xone uccnenoBanus
6bu10 0OcneoBano 928 xuTeneil 10KHOTO perHoHa Y KpamHbI
B Bo3pacte oT 19 mo 82 mer. HccrnemoBanue mpoBOAMIOCE B
TEYEHUHU KaJICHAAPHOTO ToJia, YTO JajJ0 BO3MOXKHOCTh OLICHHUTb
kxonebanusa ypoBHsa 25(OH)D B pasHble MecsIpl MpU pa3HOU
HPOJOJDKUTENBHOCTH HMHCOJSIMM. BBUIO yCTaHOBJIEHO, 4YTO
33,6% obcaenyembix umenu neduuur 25(OH)D chiBopoTku
kpoBH, 33% — HEIOCTATOYHOCTh, IOCTAaTOYHBIM ypPOBEHB
ormeuascs y 33,4% obGcnenoBanHbix. OTMEUCHBI KOJCOaHUS
ypoBHeit 25(OH)D B 3aBucuMocTu OT ce3oHa. OTaenbHO
MIPOBEACH KOPPENAHMOHHBIN aHaIu3 Mexay ypoBHeM 25(OH)
D u mnoxazaTelqsMH JIMIUIOTPaMMbl B paspe3e CE30HOB.
IMomyyenHsle IaHHBIE CBUAETENBCTBYIOT O HEOOXOAUMOCTH
aKTUBHOTO HCCIIEAOBAaHMS HAPYIICHUH JHMIMIHOTO OOMeHa
U BUTaMHH-D  NeQUUUTHBIX COCTOSHHMI HaceleHHs C
nocyeaymed  pa3paboTKoi W BHEJAPEHHWEM  CHUCTEMBI
MPOQHIAKTUKH.

KnroueBsble c10Ba: 1eQUIMT U HEAOCTATOYHOCTh BUTAMHHA
D, nucnunuaemMus, TpoduIakTHKa.

0bE030Y305Lmsb  s395380Mdwo D goEsdobols
©IB03OA0L  36M935gbBHMdoL 30809690 T9gxzsLigds
LodbMg0d 3H5060L BOHLOXE Imbsbengmdsdo

5.3. 8obogobo!, 3.3. dod0gb3m!, 0.6. 300!, 5.0. BMzbmgs!,
9.0. bE®IbMgzo?

'mgbolb ghmgbrero bsdgozobm »boggdlodgdo,

2009Lob gMH™mzgbremo MBogg®LoGEOL bobgwmdol o0.0.
dghbozmgo

M9bomdg D 30300060l ©IBOEOGHO  0mM3Wgds
930037 ©5  FEmdO®  3569dosE. Wo3oMo

39@90MoBIoL Mo gdol LolEGgdob (oEw3gwyEo
303306963 900L Heagrol IgbfFogzesls, Fsom MOM0gHMNMBSL

bbgo LobLEYIYOMb, s3ME, FJI0s o3RO MIML
©OoLE030©JF00L 350MgbaBOL 29905 S FgbmszsBML
dobo  3mMgdsoobs s 369396300l sboero Fgommgdo.
@030©vIOH0  J9BHdM@oBIoL  ©sM®3935L  dgLsderms

97



b bwgb D 30398060l  9GssdBHomGo  gm®mIgoolL
Q3MM3905 395FMDIOMWO 3533 MH0 3MM(399d0L
8909250, 5309039 BIMIIBEIO ©EGR393900 3bodgdom
0bgow@®omgdmw ©30dwdo 300MHMJLoEsBIL
5JBHogmdol  ©sd390mgdol  odm.  TglodergdgEos
3035657Mmm, Hmd D 3039060L ©gxn030GH0 990dwgds
Bosomzgomml  3bodmgsbo  Jimzowol  oa®m™M3z9d0L
593000909 M0l 3-BogGHMMo© 3b08Mm356 Jumzowdo D
30353060l ©9(393¢ MO0l I603360wMm3z560 MHomegbmdol
%M,  OMmIwgdog  Imbsfowgmdab  wodmygbybdo,
@03oBLs S 503MmA960%0. 33009350 450M033w0s
365060L LsdbMgo Mgyuombols 928 dgbmg®gdo 19-sb
82 feody. 33w03> FoBdO®s 3o gbsdo fiewol
496053mds80, 5353 Tglodengdgaro  gobss 25(0OH)

98

D mbols 6ygg3900L Fgxuoligds Lbgsolbgs mgz9q080
0blmszool  bbgoslbgs  boba®mdwrogmdol  MmU.
50069, HMA 358Mm33wgMEms 33,6%- 509b0dbgdmes
25(OH)D Lolbeols M@ ob g030¢0, 33%-U IB0E0G0,
15538560b0 MBY sBOJLOMEs 458MIZEgME ™M 33,4%-F0.
200b0dbs yg3990 25(OH)D combyby, LyBmbol dobgrgom.
(39-35¢39 BOBHIMS 3MMgEs30)Mo sbserobo 25(0OH)
D ©mbgls s 030060 3OHmaowol dsB3969degdl
dmob LyBMbdoL 3:mbEHIJLET0. BoMgdmero Imbsigdgdo
J0omIdL  3M3YWHE05d0  WO30EMGMO (330l

603939005 s D 303s30boll gnoEo@oL sgdomdo
330930 599300090 MdsBY, Mobog Brm3yzgds 369396300l
Lobgdob 99383905 s bgM3s.

153356dm  Lo@yzgoo: D 303sd0bol  ©gno3od0  ©o
3056MH0LMds, EOLE030Idos, 309396300



	Title

