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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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.1, Babienko V.V.1, Vatan M.N.1, Rozhnova A.M.1, Strakhov Ye.M.2*.
1Odessa National Medical University, Odessa, Ukraine.
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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.

Key words. Vitamin D deficiency, dyslipidemia, prevention.
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 

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 



94

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 

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(OH)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).

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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Age groups, years
Men Women
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 % 35,3 % 18,8 %
>60 65,0 % 19,4 % 15,5 % 56,6 % 24,3 % 19,1 %

Table 2. Indicators of 25(ОН)D blood serum of residents of southern Ukraine depending on age and gender.

Figure 2. Relationship between 25(OH)D level, indicators of lipid metabolism, gender and age.
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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 

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.

Figure 3. Heat map of correlations between the investigated indicators in the section of seasons.
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ГИГИЕНИЧЕСКАЯ ОЦЕНКА 
РАСПРОСТРАНЕННОСТИ ВИТАМИН-D 
ДЕФИЦИТНЫХ СОСТОЯНИЙ 
АССОЦИИРОВАННЫХ С ДИСЛИПИДЕМИЕЙ У 
ВЗРОСЛОГО НАСЕЛЕНИЯ ЮГА УКРАИНЫ

А.В. Шаныгин1, В.В. Бабиенко1, М.Н. Ватан1, А.М. 
Рожнова1, Е.М. Страхов2

1Одесский национальный медицинский университет.
2Одесский национальный университет им. И.И. 

Мечникова.
Реферат Дефицит витамина D считается европейской 

и глобальной пандемией. Изучение роли отдельных 
компонентов системы регуляции липидного обмена, их 
взаимосвязь с другими системами, несомненно, способно 
расширить понимание патогенеза дислипидемий и 
предложить новые методы его коррекции и профилактики. 
Нарушения липидного обмена могут сопровождаться 
накоплением неактивных форм витамина D в результате 
избыточных катаболических процессов, а также 
ферментативных нарушений вследствие снижения 
гидроксилазной активности в инфильтрированной 
жиром печени. Допускается предположение о том, что 
дефицит витамина D может рассматриваться в качестве 
самостоятельного фактора риска накопления жировой 
ткани вследствие значительного количества рецепторов 
витамина D в жировой клетчатке, принимающих участие в 
липогенезе, липолизе и адипогенезе. В ходе исследования 
было обследовано 928 жителей южного региона Украины 
в возрасте от 19 до 82 лет. Исследование проводилось в 
течении календарного года, что дало возможность оценить 
колебания уровня 25(OH)D в разные месяцы при разной 
продолжительности инсоляции. Было установлено, что 
33,6% обследуемых имели дефицит 25(ОН)D сыворотки 
крови, 33% – недостаточность, достаточный уровень 
отмечался у 33,4% обследованных. Отмечены колебания 
уровней 25(OH)D в зависимости от сезона. Отдельно 
проведен корреляционный анализ между уровнем 25(OH)
D и показателями липидограммы в разрезе сезонов. 
Полученные данные свидетельствуют о необходимости 
активного исследования нарушений липидного обмена 
и витамин-D дефицитных состояний населения с 
последующей разработкой и внедрением системы 
профилактики.

Ключевые слова: дефицит и недостаточность витамина 
D, дислипидемия, профилактика.

დისლიპიდემიასთან დაკავშირებული D ვიტამინის 
დეფიციტის პრევალენტობის ჰიგიენური შეფასება 
სამხრეთ უკრაინის ზრდასრულ მოსახლეობაში

ა.ვ. შანიგინი1, ვ.ვ. ბაბიენკო1, მ.ნ. ვათან1, ა.მ. როჟნოვა1, 
ე.მ. სტრახოვი2

1ოდესის ეროვნული სამედიცინო უნივერსიტეტი,
2ოდესის ეროვნული უნივერსიტეტის სახელობის ი.ი. 

მეჩნიკოვი
რეზიუმე D ვიტამინის დეფიციტი ითვლება 

ევროპულ და გლობალურ პანდემიად. ლიპიდური 
მეტაბოლიზმის რეგულირების სისტემის ცალკეული 
კომპონენტების როლის შესწავლას, მათ ურთიერთობას 
სხვა სისტემებთან, უდავოდ, შეუძლია გააფართოვოს 
დისლიპიდემიის პათოგენეზის გაგება და შესთავაზოს 
მისი კორექციისა და პრევენციის ახალი მეთოდები. 
ლიპიდური მეტაბოლიზმის დარღვევას შესაძლოა 
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თან ახლდეს D ვიტამინის არააქტიური ფორმების 
დაგროვება გადაჭარბებული კატაბოლური პროცესების 
შედეგად, აგრეთვე ფერმენტული დარღვევები ცხიმებით 
ინფილტრირებულ ღვიძლში ჰიდროქსილაზას 
აქტივობის დაქვეითების გამო. შესაძლებელია 
ვივარაუდოთ, რომ D ვიტამინის დეფიციტი შეიძლება 
ჩაითვალოს ცხიმოვანი ქსოვილის დაგროვების 
დამოუკიდებელ რისკ-ფაქტორად ცხიმოვან ქსოვილში D 
ვიტამინის რეცეპტორების მნიშვნელოვანი რაოდენობის 
გამო, რომლებიც მონაწილეობენ ლიპოგენეზში, 
ლიპოლიზსა და ადიპოგენეზში. კვლევამ გამოიკვლია 
უკრაინის სამხრეთ რეგიონის 928 მცხოვრები 19-დან 
82 წლამდე. კვლევა ჩატარდა კალენდარული წლის 
განმავლობაში, რამაც შესაძლებელი გახადა 25(OH)

D დონის რყევების შეფასება სხვადასხვა თვეებში 
ინსოლაციის სხვადასხვა ხანგრძლივობის დროს. 
დადგინდა, რომ გამოკვლეულთა 33,6%-ს აღენიშნებოდა 
25(OH)D სისხლის შრატის დეფიციტი, 33%-ს დეფიციტი, 
საკმარისი დონე დაფიქსირდა გამოკვლეულთა 33,4%-ში. 
აღინიშნა რყევები 25(OH)D დონეზე, სეზონის მიხედვით. 
ცალ-ცალკე ჩატარდა კორელაციური ანალიზი 25(OH)
D დონესა და ლიპიდური პროფილის მაჩვენებლებს 
შორის სეზონების კონტექსტში. მიღებული მონაცემები 
მიუთითებს პოპულაციაში ლიპიდური ცვლის 
დარღვევებისა და D ვიტამინის დეფიციტის აქტიური 
კვლევის აუცილებლობაზე, რასაც მოჰყვება პრევენციის 
სისტემის შემუშავება და დანერგვა.

საკვანძო სიტყვები: D ვიტამინის დეფიციტი და 
უკმარისობა, დისლიპიდემია, პრევენცია
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