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Abstract

Introduction. The study of elemental supply is of great importance for the development of measures to 
preserve the health of the population. The consequences of iodine deficiency are endemic goiter, irreversible 
brain damage, cretinism, hypothyroidism, and thyroid, breast, and stomach cancer. Selenium deficiency is 
associated with autoimmune thyroid diseases, atherosclerosis, cardiovascular diseases, cancer, and increased 
mortality among the elderly. Vitamin D deficiency may contribute to the etiology of thyroid diseases.
Aim. To investigate the content of iodine, selenium, and vitamin  D, as well as indicators of the thyroid 
functional state in healthy individuals to assess the elemental supply of the population of Kyiv, the 
possibility and feasibility of prophylactic use of micronutrients.
Materials and methods. A  total of 108 practically healthy individuals (19 men, 89 women) were 
examined, who were divided into 3 age groups – 1) young age (25‑44 years), 2) middle age (45‑60 years), 
and 3)  elderly age (61‑75 years). 2 groups were formed depending on the content of micronutrients: 
1st – with sufficient supply (reference values) and 2nd – with deficiency/insufficiency of micronutrients. 
Anthropometric, hormonal, immunological, biochemical, sonographic parameters, concentration of iodine 
in urine, selenium, vitamin D in blood serum were determined.
Results. In healthy individuals of Kyiv, with increasing age and body mass index, the levels of thyroid 
stimulating hormone (TSH), antibodies to thyroperoxidase (Ab-TPO), antibodies to thyroglobulin 
(Ab-TG) increase, and a  decrease in vitamin  D levels is also observed. Healthy individuals with mild 
iodine deficiency have significantly lower levels of selenium, vitamin  D, and increased levels of thyroid 
antibodies. Healthy individuals with selenium deficiency have a  tendency to decrease the level of iodine 
in urine, increase the thyroid volume, increase thyroid antibodies, and a tendency to increase the level of 
free tetraiodothyronine (fT4) compared to the group with the reference value. Healthy individuals with 
vitamin  D deficiency have pronounced mild iodine deficiency and increased levels of TSH, as well as 
a tendency to increase free triiodothyronine (fT3) and Ab-TPO.
Conclusions. The majority (almost 70%) of clinically healthy individuals in Kyiv have mild iodine deficiency 
and vitamin D deficiency; 27.4% of individuals have selenium deficiency, which can lead to thyroid diseases.
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INTRODUCTION

Dietary deficiency of the trace element iodine 
(I) is a  global problem that affects all segments of the 
population and exists in many countries around the world. 
Iodine deficiency (ID) in the thyroid leads to an increase 
in the content of reactive oxygen species (ROS), which 
are formed from hydrogen peroxide (H2O2), which is 
involved in the synthesis of thyroid hormones (TH) [1, 2]. 

Stimulation of thyrocytes by thyroid stimulating hormone 
(TSH) and oxidative stress (OS) cause unregulated growth 
signals and cell proliferation, and numerous violations 
of enzymatic processes. Dietary ID leads to a  decrease in 
the synthesis of TH  [3]. Thyroid hormones are essential 
for most tissues of the body and exert their effects through 
interaction with the corresponding receptors widely 
represented in them [4]. Insufficient synthesis of TH causes 
pathology in many other organs. The consequences of ID 
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are endemic goiter, irreversible brain damage, cretinism, 
hypothyroidism and thyroid, breast, and stomach cancer. 
More than 2 billion people on the planet are at risk of 
insufficient iodine supply; 124 countries around the world 
have adopted legislation on mandatory iodization of table 
salt, and 21 have legislation allowing voluntary iodization. 
Only in a  small number of countries has the issue of ID 
prevention not been resolved [5]. Therefore, I consumption 
and the status of the population are a  subject of concern 
and research worldwide. It is necessary to eliminate ID, 
while avoiding I  excess, which can increase OS. Ukraine 
is on the way to resolving this important issue. Normal 
thyroid function depends on I and selenium (Se). Selenium 
is a  cofactor for enzymes present in thyroid cells, such 
as iodothyronine deiodinase (DIO), which catalyzes 
the conversion of T4 to T3, thioredoxin reductase (TR), 
which is involved in the regulation of the redox state, 
and glutathione peroxidase (GPx), which catalyzes the 
reduction of H2O2 to H2O, using reduced glutathione (GSH) 
as a  cosubstrate. Selenium in selenoproteins has a  wide 
range of anti-inflammatory and antioxidant effects [6].

Selenium, which is found in animal products, 
cruciferous vegetables, and cereals, is the most important 
trace element necessary for the human body  [7]. Se 
deficiency is associated with autoimmune thyroid disease 
(AITD), sepsis, atherosclerosis, cardiovascular disease, 
cancer, increased mortality in the elderly, hemodialysis 
patients, and cognitive decline [6, 8].

Vitamin  D is a  fat-soluble vitamin whose classical 
function in the body is to maintain calcium and phosphorus 
balance. It plays a  leading role in the formation and 
mineralization of bone tissue, as well as maintaining muscle 
tone. The main circulating form of vitamin  D is calcidiol 
25(OH)D. After metabolism in the kidneys, it forms calcitriol 
(1,25(OH)2D3). In target organs, 1,25(OH)2D3 binds to 
the receptor (VDR) of the ligand-activating transcription 
factor family and induces both genomic and non-genomic 
regulation of various biological functions. Non-classical 
effects of vitamin  D include detoxification of xenobiotics, 
reduction of OS, neuroprotective functions, antimicrobial 
protection, immunoregulation, anti-inflammatory/anticancer 
effects, and positive effects on the cardiovascular system [9]. 
There are studies that show the involvement of vitamin D in 
the pathogenesis of thyroid diseases [10, 11].

Deficiency or insufficiency of micronutrients is 
associated with a number of endocrine diseases.

However, the preclinical state of micronutrients in 
relatively healthy patients for the possibility of adequate 
use of drugs and prevention of thyroid diseases has not 
been studied enough.

AIM

To investigate the content of iodine, selenium, 
vitamin D, the thyroid volume and thyroid functional state 

in healthy individuals to assess the elemental supply of the 
adult population of Kyiv, the possibility and feasibility of 
the preventive use of micronutrients.

MATERIALS AND METHODS

An open randomized controlled study was 
conducted to assess the content of micronutrients, the 
thyroid volume and thyroid functional indicators in 
healthy individuals. A  total of 108 practically healthy 
individuals (19 men, 89 women) were examined, 
who were divided into 3  age groups – 1)  young 
age (25‑44 years), 2)  middle age (45‑60  years) and 
3)  elderly age (61‑75 years). In addition, 2 groups 
were formed within the entire sample depending on 
the content of micronutrients: 1st – with sufficient 
supply of elements (reference values) and 2nd – with 
micronutrient deficiency. Anthropometric indicators 
were determined: age, sex, height, weight, body mass 
index (BMI). Thyroid functional state: concentration of 
TSH, free tetraiodothyronine (fT4), free triiodothyronine 
(fT3), immunological indicators: level of antibodies 
to thyroperoxidase (Ab-TPO), level of antibodies to 
thyroglobulin (Ab-TG), level of vitamin  D in blood 
serum – were determined on the Cobas e 411 analyzer 
(«Roche Diagnostics», Germany). The total thyroid 
volume was determined by the Brunn method (Terason 
2000 scanner with a  10 MHz linear sensor; Terason 
Ultrasound, USA). The concentration of I  in urine was 
determined by the cerium-arsenite Sandell-Kolthoff 
method modified by Dunn  JT,  et  al. The determination 
of ioduria undergoes external quality control at the 
Centers for Disease Control and Prevention (CDC) in 
Atlanta (USA). The Se content in serum was determined 
by the fluorometric method («Hitachi MPF‑4» 
spectrofluorometer) after acid mineralization, conjugation 
with 2,3‑diaminonaphthene and extraction from acidic 
aqueous solutions with cyclohexane.

In regions with sufficient I  content, the maximum 
range of reference values for thyroid volume by 
gender and body area is 4.25‑20.98  cm3 for men and 
3,44‑18,31  cm3 for women. Reference values for serum 
TSH are 0.27‑4.20  mIU/L, fT4‑0.93‑1.71  ng/dL, Ab-
TPO – up to 34  IU/mL, Ab-TG – up to 115  IU/mL. 
Reference values for iodine in urine – 100.0‑200.0 μg/L, 
Se in serum – 60‑120  μg/L, vitamin  D (25(OH)D) in 
serum in adults – 30.0‑50.0 ng/mL.

Statistical analysis was performed using the MedStat 
statistical software. The Shapiro-Wilk test was used to 
check the distribution law of quantitative indicators. For 
indicators with a  normal distribution, the arithmetic mean 
with standard deviation was calculated. In case of non-
normal distribution, the median (Me) and interquartile 
range (QI–QIII) were used. Comparisons were performed 
using the Student’s t-test or Wilcoxon’s W-test, respectively. 
In all tests, a p < 0.05 was considered significant.
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RESULTS

The analysis of anthropometric indicators 
revealed that middle-aged individuals (45‑60 years) and 
elderly individuals (61‑75 years) have a  significantly 
(p  <  0.001) higher BMI – 27.85 (3.91) kg/m2 and 
31.7  (2.9) kg/m2, respectively, than young individuals 
(25‑44 years) with normal body weight (BMI – 
24.2  kg/m2), which corresponds to the gradation of 

overweight and obesity of the 1st degree. The study of 
thyroid function indicators of healthy individuals of 
different age categories and the content of I, Se, and 
vitamin  D showed that the group of elderly subjects 
had significantly (p < 0.001) higher levels of TSH, Ab-
TPO, Ab-TG, reduced (p  =  0.045) levels of vitamin  D 
and thyroid volume (p = 0.019). Level I in all age groups 
had no statistically significant difference, although it was 
lower than the reference values (Table 1).

Table 1
Content of iodine, selenium, vitamin D, thyroid volume and thyroid function of healthy individuals 

of different age categories

Indicators Age groups (years old)
(1) 25‑44 (n=49) (2) 45‑60 (n=35) р1 (3) 61‑75 (n=24) р2

Age, years 32.1 (7.4)* 53.0 (48‑57) <0.001 67.3 (4.1) <0.001
BMI, kg/m2 24.2 (3.1)* 27.85 (3.91) <0.001 31.7 (2.9) <0.001
Urine iodine, μg/L 81, (68.0‑117.6) 86.4 (59.5‑115.0) 0.835 87.5 (69.0‑97.7) 0.742
Selenium, μg/L 72.2 (52.0‑84.2) 73.45 (53.2‑81.6) 0.862 70.8 (65.9‑78.5) 0.396
25(OH)D, ng/mL 27.5 (23.0‑32.1) 27.3 (23.3‑31.1) 0.938 24.7 (15.5‑27.9) 0.045
Thyroid volume, cm3 13.2 (5.5) 11.6 (8.3‑15.1) 0.527 11.1 (2.8) 0.019
TSH, mIU/L 1.61 (0.73) 1.63 (1.00) 0.905 2.58 (1.07) <0.001
fT4, ng/dL 1.22 (1.1‑1.47) 1.17 (0.97‑1.37) 0.175 1.1 (0.98‑1.27) 0.145
fT3, pg/mL 3.30 (0.50) 3.19 (0.43) 0.377 3.22 (0.55) 0.605
Ab-TPO, IU/mL 7.62 (7.86) 7.18 (2.40‑13.60) 0.319 18.12 (9.87) <0.001
Ab-TG, IU/mL 25.5 (0‑65.0) 11.5 (0‑33.5) 0.270 52.4 (22.1‑100.1) 0.016

Note. Mean values with standard deviation and medians with interquartile ranges (Q1–Q3) are presented. Comparisons were made 
using the Student’s t-test or Wilcoxon’s W-test; p1 is the level of significance of the difference relative to group (1); p2 is the level of 
significance of the difference relative to group (2).

Comparison of I, Se, vitamin  D and thyroid function 
indicators depending on gender did not reveal any statistically 
significant difference in groups of healthy men and women.

According to the World Health Organization, the 
following levels of iodine supply of the population are 
distinguished: severe deficiency (<  20  μg/L), moderate 
deficiency (20‑49  μg/L), mild deficiency (50‑99  μg/L), 
optimal (100‑200  μg/L), more than sufficient 
(>200‑300 μg/L), and excessive (> 300 μg/L).

Among all healthy individuals studied, the majority 
(67.6%) had mild ID (< 100 μg/L), 11.1% had moderate 

ID (< 50 μg/l), and several individuals had severe ID and 
more than sufficient ID.

Analysis of the results of comparing the levels 
of micronutrients and thyroid status indicators in the 
iodine-deficient group (<100 μg/L) and the group with 
sufficient iodine supply (>  100  μg/L) revealed that the 
iodine-deficient group had significantly lower levels of 
Se (p = 0,026) and vitamin D (p = 0,003), but increased 
levels of Ab-TPO (p  =  0,012) and Ab-TG (p  =  0,029), 
although the levels of these antibodies were within the 
reference range (Table 2).

Table 2
Content of Selenium, Vitamin D, Thyroid Volume and Thyroid Function of Healthy Individuals in the Group 

with Sufficient Iodine Supply and with Iodine Deficiency

Indicators Groups by urinary iodine level
Iodine, >100 μg/L, n=35, (1) Iodine, <100 μg/L, n=73, (2) p

Age, years 46.4 (14.3) 48.8 (16.8) 0.517
BMI, kg/m2 27.3 (4.1) 27.5 (4.6) 0.870
Urine iodine, μg/L 121.3 (112.1‑148.7) 76.8 (60.4‑86.4) <0.001
Selenium, μg/L 80.9 (16.4) 70.9 (21.2) 0.026
25(OH)D, ng/mL 29.0 (25.3‑34.3) 25.0 (19.1‑29.0) 0.003
Thyroid volume, cm3 11.0 (8.2‑14.2) 11.2 (8.6‑13.1) 0.861
TSH, mIU/L 1.71 (1.17‑2.06) 1.46 (0.78‑3.01) 0.652
fT4, ng/dL 1.10 (0.98‑1.28) 1.16 (0.99‑1.46) 0.310
fT3, pg/ml 3.18 (0.44) 3.27 (0.51) 0.449
Ab-TPO, IU/mL 7.82 (2.25‑12.45) 11.0 (6.0‑22.5) 0.012
Ab-TG, IU/mL 3.0 (0‑52.5) 29.95 (11.0‑67.0) 0.029

Note. Mean values with standard deviation and medians with interquartile intervals (Q1–Q3) are presented. Comparisons were made 
using the Student’s t-test or Wilcoxon’s W-test.
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The normal value of Se levels was considered to 
be 60‑120  μg/L, deficiency – 20‑59  μg/L, and severe 
deficiency – 5‑19 μg/L  [12]. In our study, the group 
of patients with Se deficiency (<  60 μg/L) accounted 
for 27.4% of the total number of examined patients. 
Among the studied subjects, 23 individuals (21.7%) 
had selenium deficiency from 20 to 59  μg/L, and 
6  individuals (5.7%) had a  pronounced deficiency from 
5 to 19 μg/L.

In the group of patients with Se deficiency (<  60 
μg/L), a  tendency to decrease (p  =  0.092) in iodine 
in the urine, a  significant increase in thyroid volume 

(p  =  0.007), an increase in Ab-TG (p  =  0.007) and 
Ab‑TPO (p = 0.051), a  tendency to increase the level of 
fT4 (p  =  0.093), was found, compared with the group 
with a  reference value (>  60‑120  μg/L). The group with 
Se deficiency was younger (p = 0.016) and had a slightly 
lower BMI. Other indicators in the groups did not have 
a statistically significant difference (Table 3).

Based on the recommendations of the Endocrine 
Society, levels of 25‑hydroxyvitamin  D (25(OH) D) 
≥30.0 ng/ mL are classified as vitamin D sufficiency, from 
20 to 29.9  ng/mL as insufficiency, and <  20  ng/mL as 
deficiency [13, 11].

Table 3
Content of Iodine, Vitamin D, Thyroid Volume and Thyroid Function of Healthy Individuals Depending 

on the Level of Selenium

Indicators Groups by selenium level
Selenium, >60 μg/L, n=77, (1) Selenium, <60 μg/L, n=29, (2) p

Age, years 48.9 (15.7) 40.7 (13.9) 0.016
BMI, kg/m2 27.6 (4.3) 25.8 (4.5) 0.059
Urine iodine, μg/L 89.0 (69.1‑115.0) 78.9 (56.8‑92.7) 0.092
Selenium, μg/L 76.9 (69.7‑87.0) 46.5 (26.0‑53.2) <0.001
25(OH)D, ng/mL 26, (22.4‑31.1) 26.0 (18.0‑31.0) 0.535
Thyroid volume, cm3 11.6 (8.6‑14.1) 13.8 (10.6‑22.5) 0.007
TSH, mIU/L 2.01 (1.09‑2.74) 1.34 (0.99‑1.99) 0.178
fT4, ng/dL 1.12 (0.98‑1.32) 1.28 (1.01‑1.54) 0.093
fT3, pg/mL 3.24 (0.49) 3.24 (0.48) 0.976
Ab-TPO, IU/mL 9.3 (5.7‑13.6) 2.2 (0‑19.9) 0.051
Ab-TG, IU/mL 21.0 (0‑56.0) 67.0 (34.0‑72.0) 0.007

Note: Notation as in Table 2.

A  study of I, Se, and thyroid function indicators 
in healthy individuals depending on vitamin  D levels 
revealed that in the group with vitamin  D deficiency 
(<  30 ng/mL), which accounted for 68.9% of the total 
number of subjects, there was a significant ID (p = 0.002) 

and an increased level of TSH (p  =  0.048), as well 
as a  tendency toward an increase in fT3 (p  =  0.064) 
and Ab‑TPO (p  =  0.070). Other anthropometric and 
functional indicators did not differ in the groups 
compared (Table 4).

Table 4
Content of Iodine, Selenium, Thyroid Volume and Thyroid Function of Healthy Individuals Depending 

on the Level of Vitamin D

Indicators Groups by Vitamin D level
25(ОН)D >30 ng/mL, n=28, (1) 25(ОН)D <30 ng/mL, n=62, (2) p

Age, years 44.0 (35.5‑51.5) 54.0 (34.0‑64.0) 0.136
BMI, kg/m2 26.46 (3.58) 27.84 (4.75) 0.174
Urine iodine, μg/L 100.5 (83.2‑140.4) 78.9 (67.0‑98.6) 0.002
Selenium, μg/L 72.43 (23.49) 75.06 (18.72) 0.811
25(OH)D, ng/mL 37.0 (32.0‑46.0) 24.1 (19.1‑26.7) <0.001
Thyroid volume, cm3 10.43 (2.97) 11.14 (3.17) 0.350
TSH, mIU/L 1.27 (0.99‑1.91) 2.02 (0.96‑3.01) 0.048
fT4, ng/dL 1.12 (0.99‑1.39) 1.14 (0.98‑1.46) 0.616
fT3, pg/mL 3.09 (0.53) 3.30 (0.46) 0.064
Ab-TPO, IU/mL 8.48 (3.16‑11.2) 11.6 (6.08‑22.4) 0.070
Ab-TG, IU/mL 24.3 (0‑51.6) 23.0 (0‑67.0) 0.370

Note: Notation as in Table 2.

DISCUSSION

The results of the study of micronutrient supply 
of the population of Kyiv revealed that 2/3 of healthy 
individuals have a mild ID. The presence of ID even in the 

city of Kyiv, where the level of food supply is satisfactory, 
and the population has access to iodized salt and iodine-
enriched products, indicates the need for legislative 
implementation of mass iodine prophylaxis, as has been 
done in most countries of the world. The need for such 
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action is also evidenced by our other studies throughout 
Ukraine  [14]. Along with ID, 27.4% of those surveyed 
were found to have a Se deficiency, and 68.9% of people 
had an insufficient level of vitamin  D. However, the 
question of the prevalence of this phenomenon throughout 
Ukraine requires further study and the use of group and 
individual prophylaxis. In our study, clinically healthy 
individuals with ID had Se deficiency and vitamin  D 
deficiency, as well as increased levels of Ab-TPO and Ab-
TG, although the levels of these antibodies were within the 
reference range. In the group of patients with Se deficiency, 
which constituted almost a  third of the total number of 
examined subjects, there was a  tendency to decrease the 
level of iodine in the urine, increase the thyroid volume, 
the level of Ab-TG and Ab-TPO, and a  tendency to 
increase the level of fT4 compared to the group with the 
reference value. In the group with vitamin  D deficiency, 
significant ID and increased levels of TSH were found, and 
a tendency to increase fT3 and Ab-TPO was also noted.

Iodine, Se and vitamin  D are closely related to 
the production of TH. In regions of reduced iodine 
intake (<50 μg per day), 25‑30% of the population have 
thyroid pathology, among which endemic goiter is the 
most common. The incidence of nodular goiter in goiter-
endemic regions reaches 50‑70% of all thyroid diseases. 
Iodine and Se deficiency stimulate the proliferative 
activity of thyrocytes, which plays an important role in 
the pathogenesis of thyroid goiter transformation and 
AITD  [12]. Severe Se deficiency is associated with 
increased levels of fT4  [15]. Insufficient intake of the 
trace element Se increases susceptibility to thyroid 
diseases associated with OS [16].

There is a  nonlinear U-shaped dose-dependent 
relationship between Se status and health effects, especially 
cardiovascular diseases, diabetes, chronic inflammation, 
cancer, and fertility. Individuals with low baseline Se 
status may benefit from Se supplementation, while Se 
supplementation in populations with adequate or high status 
may potentially increase the risk of some diseases, including 
diabetes. Biofortification strategies are being developed to 
produce Se-enriched foods to address Se deficiency  [17]. 
Iodine and Se therapy under controlled levels is warranted in 
the long-term follow-up of patients with goiter transformation 
of the thyroid and autoimmune thyropathies  [12]. The use 
of Se along with compensation of ID contributes to more 
successful treatment of thyroid diseases.

Low serum vitamin  D levels are observed in 
AITD  [18, 11]. The effect of vitamin D is enhanced by Se 
intake. The effect on Ab-TPO, Ab-TG titers was more 
pronounced in women with Hashimoto’s thyroiditis who 
received selenomethionine before starting vitamin  D  [10]. 
A  group of clinical experts in endocrinology developed 
practical recommendations that did not include routine 
vitamin D screening. Instead, it emphasizes the need to test 
and apply empirical vitamin  D supplements to reduce the 

risk of diseases in individuals with established indications 
for vitamin D treatment  [19]. Thus, the adult population of 
Kyiv has a deficiency of I, Se, and vitamin D, which can be 
the cause of thyroid and internal organ pathology, and can be 
eliminated by using mass, group, and individual prevention.

CONCLUSIONS

1.	 Among the examined clinically healthy 
individuals in Kyiv, almost 70% have mild iodine 
deficiency and vitamin  D deficiency. A  total of 27.4% of 
patients have selenium deficiency, which dictates the need 
for mass iodine prophylaxis, while selenium and vitamin D 
deficiency require group and individual prophylaxis.

2.	 In healthy individuals with mild iodine deficiency, 
significantly lower levels of selenium, vitamin  D and 
increased levels of antibodies to thyroperoxidase and 
antibodies to thyroglobulin were found compared to the 
group with sufficient iodine supply, which increases the 
tendency to develop thyroid diseases.

Prospects for further research. Clinically healthy 
individuals with micronutrient deficiency, changes in 
functional and sonographic indicators of the thyroid gland 
may and should be recommended preventive use of drugs/
food supplements in order to normalize the identified 
disorders and reduce the risk of developing diseases.
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Резюме

НЕДОСТАТНІСТЬ ЙОДУ, СЕЛЕНУ, ВІТАМІНУ D ТА ПОКАЗНИКИ ФУНКЦІЇ ЩИТОПОДІБНОЇ ЗАЛОЗИ СЕРЕД 
ДОРОСЛОГО НАСЕЛЕННЯ МІСТА КИЄВА
Микола Д. Тронько, Віктор І. Кравченко, Тамара Ф. Захарченко, Олег В. Раков, Катерина Ю. Іваськіва, 
Юрій М. Таращенко

ДУ «Інститут ендокринології та обміну речовин ім. В. П. Комісаренка Національної Академії Медичних Наук України», 
м. Київ, Україна

Вступ. Дослідження елементного забезпечення має важливе значення для розробки заходів збереження 
здоров’я населення. Наслідками дефіциту йоду є ендемічний зоб, незворотні пошкодження головного 
мозку, кретинізм, гіпотиреоз та рак щитоподібної залози, молочної залози, шлунка. Дефіцит селену 
асоціюється з  автоімунними захворюваннями щитоподібної залози, атеросклерозом, серцево-судинними 
захворюваннями, раком, підвищеною смертністю серед людей похилого віку. Дефіцит вітаміну  D може бути 
етіологічним чинником тиреоїдних захворювань.
Мета. Дослідити вміст йоду, селену, вітаміну  D, а  також показники функціонального стану щитоподібної 
залози у  здорових осіб для оцінки елементного забезпечення населення міста Києва, можливості та 
доцільності профілактичного застосування мікронутрієнтів.
Матеріали та методи. Обстежено 108 практично здорових осіб (19 чоловіків, 89 жінок), які були розподілені 
на 3 вікові групи – 1) молодого віку (25‑44 рр.), 2) – середнього віку (45‑60 рр.) та 3) – похилого віку (61‑75 рр.). 
Були сформовані 2 групи залежно від вмісту мікронутрієнтів: 1‑ша – з достатнім забезпеченням (референтними 
значеннями) та 2‑га – з дефіцитом/недостатністю мікронутрієнтів. Визначали антропометричні, гормональні, 
імунологічні, біохімічні, сонографічні параметри, а  також концентрацію йоду в  сечі, селену, вітаміну  D 
в сироватці крові.
Результати. У  здорових осіб міста Києва зі збільшенням віку та індексу маси тіла збільшується рівень 
тиреотропного гормону (ТТГ), антитіл до тиреопероксидази (Ат-ТПО), антитіл до тиреоглобуліну (Ат-ТГ), 
а  також спостерігається зниження рівня вітаміну  D. Здорові особи з  йододефіцитом слабкого ступеня мають 
значно нижчий рівень селену, вітаміну D і збільшений рівень тиреоїдних антитіл. Здорові особи з дефіцитом 
селену мають тенденцію до зниження рівня йоду в сечі, збільшення об’єму щитоподібної залози, підвищення 
тиреоїдних антитіл, тенденцію до збільшення рівня вільного тетрайодтироніну (вТ4) порівняно з  групою 
з референтним значенням. Здорові особи з недостатністю вітаміну D мають виражений йододефіцит слабкого 
ступеня та збільшений рівень ТТГ, а також тенденцію до збільшення вільного трийодтироніну (вТ3) та Ат-ТПО.
Висновки. Більшість (майже 70%) клінічно здорових осіб міста Києва мають дефіцит йоду слабкого 
ступеня та недостатність вітаміну  D, 27,4% осіб мають селенодефіцит, що може призвести до виникнення 
захворювань щитоподібної залози.

Ключові слова: йод, селен, вітамін  D, щитоподібна залоза, тиреоїдні гормони, тиреоїдні антитіла, 
дефіцит мікронутрієнтів
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