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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.

Keywords: iodine, selenium, vitamin D, thyroid, thyroid hormones, thyroid antibodies, micronutrient
deficiency

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 (H,O,), which is
involved in the synthesis of thyroid hormones (TH) [1, 2].
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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 H,O, to H,0O, 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(0OH)D. After metabolism in the kidneys, it forms calcitriol
(1,25(0H)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
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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 1 content, the maximum
range of reference values for thyroid volume by
gender and body area is 4.25-20.98 cm® for men and
3,44-18,31 cm® for women. Reference values for serum
TSH are 0.27-4.20 mlIU/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 ug/L,
Se in serum — 60-120 pg/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/m? and
31.7 (2.9) kg/m?, respectively, than young individuals
(25-44 years) with normal body weight (BMI -
24.2 kg/m?), 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
. Age groups (years old)

U GRS (1) 25-44 (n=49) (2) 45-60 (n=35) p1 (3) 61-75 (n=24) p2
Age, years 32.1 (7.4)° 53.0 (48-57) <0.001 67.3 (4.1) <0.001
BMI, kg/m? 242 (3.1)° 27.85(3.91) <0.001 31.7(2.9) <0.001
Urine iodine, pg/L 81, (68.0-117.6) 86.4 (59.5-115.0) 0.835 87.5 (69.0-97.7) 0.742
Selenium, pg/L 72.2 (52.0-84.2) 73.45 (53.2-81.6) 0.862 70.8 (65.9-78.5) 0.396
25(0OH)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, cm’ 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
T4, 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 pg/L), moderate
deficiency (20-49 pg/L), mild deficiency (50-99 pg/L),
optimal  (100-200 pg/L), more than sufficient
(>200-300 pg/L), and excessive (> 300 pg/L).

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

ID (< 50 pg/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 pg/L) and the group with
sufficient iodine supply (> 100 pg/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 lodine Supply and with lodine Deficiency

Indicators Groups by urinary iodine level
Iodine, >100 pg/L, n=35, (1) | Iodine, <100 pg/L, n=73, (2) p
Age, years 46.4 (14.3) 48.8 (16.8) 0.517
BMI, kg/m? 273 (4.1) 27.5 (4.6) 0.870
Urine iodine, pg/L 121.3 (112.1-148.7) 76.8 (60.4-86.4) <0.001
Selenium, pg/L 80.9 (16.4) 70.9 (21.2) 0.026
25(0OH)D, ng/mL 29.0 (25.3-34.3) 25.0 (19.1-29.0) 0.003
Thyroid volume, cm? 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 pg/L, deficiency — 20-59 pg/L, and severe
deficiency — 5-19 pg/L [12]. In our study, the group
of patients with Se deficiency (< 60 pg/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 pg/L, and
6 individuals (5.7%) had a pronounced deficiency from
5to 19 pg/L.

In the group of patients with Se deficiency (< 60
pg/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 pg/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 lodine, Vitamin D, Thyroid Volume and Thyroid Function of Healthy Individuals Depending
on the Level of Selenium

Indicators Groups by selenium level
Selenium, >60 pug/L, n=77, (1) Selenium, <60 ug/L, n=29, (2) p
Age, years 48.9 (15.7) 40.7 (13.9) 0.016
BMI, kg/m? 27.6 (4.3) 25.8 (4.5) 0.059
Urine iodine, pg/L 89.0 (69.1-115.0) 78.9 (56.8-92.7) 0.092
Selenium, pg/L 76.9 (69.7-87.0) 46.5 (26.0-53.2) <0.001
25(0OH)D, ng/mL 26, (22.4-31.1) 26.0 (18.0-31.0) 0.535
Thyroid volume, cm? 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 lodine, Selenium, Thyroid Volume and Thyroid Function of Healthy Individuals Depending
on the Level of Vitamin D

Groups by Vitamin D level

TG TS 25(0H)D >30 ng/mL, n=28, (1) | 25(0H)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/m’ 26.46 (3.58) 27.84 (4.75) 0.174
Urine iodine, pg/L 100.5 (83.2-140.4) 78.9 (67.0-98.6) 0.002
Selenium, ug/L 72.43 (23.49) 75.06 (18.72) 0.811
25(0H)D, ng/mL 37.0 (32.0-46.0) 24.1 (19.1-26.7) <0.001
Thyroid volume, cm’ 10.43 (2.97) 1114 (3.17) 0.350
TSH, mIU/L 1.27 (0.99-1.91) 2.02 (0.96-3.01) 0.048
T4, ng/dL 1.12 (0.99-1.39) 1.14 (0.98-1.46) 0.616
fT3, pe/mL 3.09 (0.53) 3.30 (0.46) 0.064
Ab-TPO, 1U/mL 8.48 (3.16-11.2) 11.6 (6.08-22.4) 0.070
Ab-TG, IU/mL 243 (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
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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 pg 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
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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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Pe3rome

HEOOCTATHICTb O[Y, CENEHY, BITAMIHY D TA NOKA3HWUKW ®YHKLIT LLUTOMOIEHOI 3AN03U CEPEQ
OOPOCIOro HACENEHHA MICTA KUEBA

Mwukona [1. TpoHbko, Biktop |. KpaBuenko, Tamapa @. 3axapueHko, Oner B. PakoB, KatepuHa 10. IBacbkiBa,
IOpii M. TapaLieHko

LY «lHcTUTYT eHpokpuHonorii Ta 06MiHy peyosuH imM. B. T1. KomicapeHka HauionanbHoi Akagemii MeguyHux Hayk Ykpainuy,
M. Knis, Ykpaita

Beryn. JlocnipkeHHsI eJleMEHTHOro 3a0e3leYeHHs] Ma€ BaXK/IMBE 3HAYEHHs JJisl PO3POOKH 3aXOAiB 30eperKeHHs
300poB’ss HaceseHHA. Hacnigkamu pedinuty Hoay € eHAeMiuHMH 3006, He3BOPOTHI MOLIKOZXKEHHSI TOJIOBHOTO
MO3Ky, KpPeTHHi3M, TimoTHpeo3 Ta paK LIMTONOAIOHOI 3a/03W, MOJIOYHOI 3ajo3u, lIyHKa. [ledinut ceneHy
acoIiI0ETbCA 3 AaBTOIMyHHUMH 3aXBOPIOBAaHHSIMHU INMTOIOAIGHOI 3a/7034, aTepOCK/IepO30M, CepleBO-CYAUHHUMHU
3aXBOPIOBAHHSIMH, paKOM, MiZIBUIIEHOI0 CMEPTHICTIO cepef yofel moxuaoro Biky. JediuuT Bitaminy D mMoxe 6yTH
€Ti0JIOriYHMM YUHHUKOM TUPEOiJHUX 3aXBOPIOBaHb.

MeTa. [locniguTu BMIcT Hopy, cejieHy, BiTaMiHy D, a Tako MOKa3sHUKU QYHKLIIOHAJIBHOrO CTaHy IUTONOAiIGHOI
3aJI034 Yy 3/0pOBUX 0Ci6 A/ OLIHKM eJeMeHTHOro 3abesNeyeHHs HacesJeHHs Micta KueBa, MoX/IMBOCTI Ta
JOLIBHOCTI NPOIAKTUYHOT0 3aCTOCYBAaHHS MiKPOHYTPIiEHTIB.

Marepianu Ta Metoau. O6crexero 108 mpakTHYHO 310poBUX 0cib (19 yosoBikiB, 89 kiHOK), sIKi OysM po3noAiieHi
Ha 3 BikoBi rpynu - 1) Mosioforo Biky (25-44 pp.), 2) - cepeaHboro Biky (45-60 pp.) Ta 3) - moxuJsioro Biky (61-75 pp.).
Bynu chopMoBaHi 2 rpyny 3a/eXHo Bi BMiCTy MiKpOHYTpieHTIB: 1-11a - 3 OCTaTHIM 3a6e3ne4eHHSM (pedepeHTHUMU
3HAYeHHSAMH) Ta 2-Ta - 3 JedilluTOM/HEeJOCTATHICTI0O MiKpOHYTpPi€HTIB. BU3Hayaiyu aHTPONOMETPUYHI, FOPMOHAJIbHI,
iMyHoJIOTiYHi, 6ioxiMiuHi, coHorpadiuHi mapaMeTpH, a TaKoX KOHILlEHTpalilo Hoay B ceui, ceseHy, BiTamiHy D
B CUpPOBATLi KPOBi.

Pe3ynbraTu. Y 370poBuX oci6 micra KueBa 3i 36inbmeHHAM BiKy Ta iHAeKcy MacH Tija 36inbIIyeTbcs piBeHb
TupeoTponHoro ropmony (TTI), antuTin go Tupeonepoxkcuzasu (AT-TIIO), anTuTin fo Tupeorno6ynainy (AT-TT),
a TAKOX CIOCTepiraeThbCcsl 3HWXKEHHS piBHA BiTaMmiHy D. 310poBi ocobu 3 HofoaediluTOM CIabKOro CTYNEeHs] MaloTh
3HAYHO HIKYUU piBeHb cesieHy, BiTaMiHy D i 36iiblIeHUI piBeHb TUPEOIJHUX aHTUTLI. 340pOBi ocobu 3 fedinuToM
ceJieHy MaloThb TeHJeHIil0 0 3HWKEHHS piBHA HoAy B cedi, 36i/blIeHHs 06’€EMy IUTONOAIGHOI 3a/103H, MiABULIEHHS
TUPEOIZHUX aHTHUTLJI, TeHJEHLil0 A0 36iJblIeHHs PiBHA BibHOro TeTpaioaTHpoHiHy (BT4) mopiBHSIHO 3 rpymoio
3 pedepeHTHHUM 3Ha4YeHHAM. 3/10pOBi 006U 3 HeJoCcTaTHICTIO BiTaMiHy D MaloTh BUpakeHUH HozpozedilUT c1abKoro
CTyIeHs Ta 36inbmenui pisedb TTI, a Takox TeHAEHIi0 0 36i1bLIeHHS BilbHOr0 TpuioaTUpoHiny (BT3) Ta AT-TIIO.
BucHoBkHU. Binbuwicts (Maitke 70%) kJiHi4YHO 370poBuX oci6 Micta KueBa MaioTh fedinuT Hoay ciabkoro
CTylHeHsl Ta HeJocTaTHicTh BiTaMiHy D, 27,4% oci6 MaloTb cejieHOZedIilUT, 110 MOXe NPU3BECTH [0 BUHUKHEHHS
3aXBOPIOBAHb IUTONOAI6GHOT 3a/103H.

Kawou4osi caoea: iiop, ceneH, BiTaMiH D, muTonoAiGHa 3a/103a, TUPEOiJHI rOPMOHH, THpPEOIAHi aHTHUTIIA,
AedinuT MikpoHyTpi€eHTIB
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