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Autoimmune thyroiditis (AIT) is an impor-
tant disease of the endocrine system which in-
creases AIT an alarming rate [1-2]. The most
important contributors of AIT are environment
pollution, imbalanced iodine intake, several
medical drugs, and other factors which may
affect immune system and cause autoimmune
injuries of thyroid gland. There was strong cor-
relation between incidences of AIT and air pol-
lution [3]. As a result, there has been a thy-
rocytes dead, increased rate of hypothyreosis
incidences, and finally necessity of therapy
by thyroid hormones during the life. AIT had
high prevalence in whose regions of Ukraine,
where lived people with increased incidences of
goiter [1-3]. Thus, it is necessary to study fac-
tors which may cause AIT in region with high
radioactive pollution and increased number of
people with endemic goiter.

Essential trace elements play the impor-
tant roles in the enzymatic processes regula-
tion and thyroid hormones synthesis in thyroid
glands. It is important, that the most of these
elements are a part of immune system, which
has changed after autoimmune disorders of the
thyroid gland.

Recently, our studies performed in Kyiv re-
gion have shown that people after Chernobyl
disaster had decreased levels of several es-
sential trace elements in blood serum [4]. The
purposes of this study are to determine con-
centrations of calcium, magnesium, iodine, se-
lenium, iron, copper, and zinc in individuals
with autoimmune thyroiditis and control group
as well as to find out associations between con-
centrations of the trace elements and levels of
radioactive irradiation among people living in
Zhytomyr region.
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diseases, Institute of endocrinology and metabolism of National Academy of medical sciences of Ukraine «lodine
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MATERIALS AND METHODS

Subjects. Sixty one individuals (30 males
and 31 females) aged from 29 to 46 years resi-
ding in Zhytomyr region of Ukraine were exa-
mined. Sixteen patients (8 males and 8 females)
with the mean age of 38.4+1.2 were diagnosed
as suffering from autoimmune thyroiditis (AIT)
and showed high levels of Thyroglobulin (T'G)
and TPOAb (antibodies to thyroperoxidase) in
blood serum. A control group of 45 individuals
(22 males and 23 females) with a mean age of
38.5+0.8 yrs living in the same region had no
history of autoimmune diseases prior to the in-
vestigations and characterized by TPOAb and
TG antibodies (TgAbs) levels in blood serum
within the reference ranges. The individuals
mentioned above participated in the cohort of
US-Ukrainian-Belorussian collaborative pro-
ject, and their blood samples were obtained
from the database. Irradiation doses by I of
thyroid glands were measured by experienced
dosimetrists in the first two month just after
Chernobyl disaster, by means of the transport
model of ¥ uptake by human organism from
environment and interview data [5—6]. These
parameters were also obtained from the data-
base of the project mentioned above.

Analysis. Ultrasonographic observations
of the thyroid volume were performed using
a real-time portable scanner (Terason 2000,
Burlington, MA, USA) with linear transduc-
er, and frequency of 10 MHz. Details of echo-
structure and echogenicity were recorded.
The thyroid volume was calculated based on
the volume of ellipsoid as described by Brunn
[7]. Thyroid volumes greater than 15 mL in
men and 13 mL in women were recorded as
goiter.

Thyroid gland functionality was assessed
by concentrations of TSH (thyroid stimulating
hormone) and FT4 (free thyroxine) in serum
by radioimmunoassay analysis using reagent
pack (Amersham, U.K.). Concentration of TG,
TgAbs, and TPOADb were measured in serum by
LUMitest immunochemiluminescence assays
(BRAHMS Diagnostica GMBH, Heningsdorf,
Germany) using a Bertholdt 953 luminometer
(Pforzheim, Germany).

Iodine concentrations in urine were mea-
sured by the Sandell-Kolthoff reaction with

Dunn modification [8]. The obtained results
were interpreted according to WHO recommen-
dations [9].

Our laboratory participated in the exter-
nal quality control for urinary iodine of EQUIP
(Ensuring the Quality of Urinary lodine
Procedures) standardization program of the
Centers for Disease Control and Prevention
(Atlanta, USA).

Concentrations of calcium, magnesium,
zinc, copper, iron, and selenium in serum were
determined by atomic optical emission spec-
trometry coupled by inductively coupled plasma
(ICP-OES, Perkin-Elmer, model Optima 2100,
USA) according to the original procedure ap-
proved by Institute of Occupational Medicine of
the NAMS of Ukraine.

Multi-element standard solution (Merck,
Germany, catalog number 111355.0100) con-
taining 23 elements was used to build a cali-
bration curve for Ca, Mg, Fe, Se, Cu, and Zn in
the ICP-OES analysis.

The system was calibrated using ICP
standard solution of 23 chemical elements
(# 111335, Merck, Germany).

Reference ranges for magnesium, calcium,
zinc, iron, copper, and selenium were consid-
ered respectively as 17-28 mg/L, 90-112 mg/L,
0.6-1.2 mg/L, 0.6-1.68 mg/L, 0.7-1.55 mg/L,
and 0.046—0.14 mg/L [10].

Statistical analysis. Statistical analysis
was performed according to the demands of the
modern practical medicine and biostatistics,
using non-infection epidemiology approaches
[11-12]. SPSS 11.0 and Medstat Pack were used
for the statistical analysis. The experimental
data were given as mean =SE, median, and
quartiles due to their non-normality of distri-
bution of experimental variables. The correla-
tions between experimental variables were was
evaluated using Spearman's rank correlation
coefficients.

Mann-Whitney U-tests were was imple-
mented for non-parametric variables. The risk
of autoimmune tyreoditis in both groups was
estimated by relative risk (RR) and its 95%
confidence interval (95% CI). The p values less
than 0.05 were considered statistically signi-
ficant.
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RESULTS AND DISCUSSION

Thyroid gland volume measured by ultra-
sonography assay shown, that the mean size
of thyroid gland in control group was within
normal range (10.3+0.5 ml, median 10.1 ml),
while patients with AIT characterized by com-
paction of the thyroid gland parenchyma dur-
ing palpation and overall changes of the ultra-
sound images (hypoechoic and heterogeneous
thyroid gland tissue). We observed enlargement
of thyroid glands in patients with AIT (mean
volume of thyroid glands was 15.7£1.2 ml and
median = 15.7, p < 0.001) in compare to control
group.

Also, activation of the immune processes in
thyroid gland was observed in AIT group. The
concentration of TPOAD in blood serum of pa-
tients with AIT was 41-489 fold higher than
TPOAD in the control group.

The mean concentration of iodine in urine
in the patients with AIT was significantly dif-
ferent from control group (Table 1). It should be
noted that 28.8% of individuals in the control
group and only 6.3 % people suffering from AIT
had urinary iodine excretion (UIE) greater
than, 100 pg/L. Also, severe iodine deficiency
(UIE < 20 pg/L) was detected in 4.4% of vol-
unteers in control group and 6.3% of patients
with AIT. Median and mean UIE were statisti-
cally different (p = 0.017) in the both groups. In
general, the presence of mild iodine deficiency

was observed in the control group and AIT sub-
jects living in Zhytomyr region as well.

Thyroglobulin (Tg) level in blood serum as
well as FT4 and TSH are the other indicators
of iodine consumption. Concentration of Tg in
blood serum is being more sensitive indicator of
iodine status and it is generally considered to
be a measure of the more prolonged iodine defi-
ciency. We found that AIT was associated with
1.5-fold rise in Tg level in blood serum. Similar
findings were observed in the changes of TSH
which is less sensitive indicator of iodine de-
ficiency than UIE or Tg (Table 1). Thus, UIE,
Tg, and TSH level in blood serum of patients
with AIT indicated presence of the prolonged
mild iodine deficiency.

The thyroid doses were obtained from the
database of the US-Ukrainian-Belorussian col-
laborative project and analyzed in both groups.
Median thyroid doses in the control and AIT
group were slightly different 0.5 [0.2-1.7] Gy
and 0.3 [0.08-0.6] Gy, respectively (Table 1).
Also we indicate greater values of thyroid doses
in men in compare to women (p = 0.071).

Concentrations of calcium, magnesium,
zing, iron, copper, and selenium in blood serum
in both groups were analyzed. Non-normal dis-
tribution of the experimental was observed in
the most cases. We indicated mean and median
values of the elements concentration in blood

Table 1

Thyroid dose, UIE, and thyroid status among control group
of individuals and AIT subjects of Zhytomyr region

Control group (n = 45) AIT group (n = 16)
Parameter
Mean + SE Median [Q1-Q3] Mean + SE Median [Q1-Q3]
UIE (ng/L) 97.7+11.8 80.5 [41.2-140.5] 517+ 7.0 [38_2216'1 _—
Te (ng/L)] 13.1+1.3 10.8 [7.8-16.1] 19.1+ 4.0 14.9 [6.9-30]
Tvol (ml) 10.3+£0.5 10.1 [8.1-12.5] 15.6 + 1.16 15.7 [13,6-18,5]*
TSH (mIU/L) 1.5+0.2 1.4 [0.9-1.9] 2.0+0.2 2 [1.2-2.9]**
FT4 (pmol/L) 15.6+£0.7 15.6 [14.9-16.3] - -
TPOAb (TU/ml) 20.8+2.4 11 [3-28] 903.0 + 2715 12 4;’?17 4'1765‘7]*
TgAbs (IU/ml) 16.1+2.4 19 [10.6-27] 42.0 + 16.3 13 [4-57.1]
Thyroid dose, Gy 2.0+£0.6 0.5 [0.2-1.7] 0.6+0.3 0.3 [0.08-0.6]

[Q1 — Q3] — 2575 percentile; SE — standart error.
P <0.001 in compare with control according to Mann-Whitney U-test;

*

** P <0.05 in compare with control according to Student's criteria.
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Table 2

Concentrations of elements in serum of patients with AIT
and control group of volunteers (mg/L) living in Zhytomyr region of Ukraine

Control (n = 45) AIT (n =16)
Elements

Mean+SE Median (Q1-Q3) Mean+SE Median (Q1-Q3)
Ca 98.4+2.5 98.0 (87.3-106.8) 73.6+2.8 74.2% (64.6—79.0)
Mg 20.4+0.5 20.3 (18.3—22.3) 14.8+0.7 15.2% (12.8-16.5)
7n 0.71+0.06 0.64 (0.55-0.71) 0.39+0.03 0.37*%(0.305—0.408)
Fe 1.36+0.095 1.31 (0.91-1.79) 1.23+0.14 1.01 (0.88-1.5)
Cu 1.43+0,057 1.43 (1.14-1.59) 0.96+0.09 0.93*% (0.73-1.1)
Se 0.046+0.003 0.04 (0.03-0.054) 0.052+0.005 0.047 (0.03-0.07)

(Q1-Q3) — 25-75 percentile; SE — standart error.

*

serum in order to provide comparative analy-
sis with the data obtained by another authors
(Table 2).

Calcium plays an important role in genes
expression in the immune cells and it can indi-
rectly upset genetic program, including cell pro-
liferation and cell death [13—15]. Concentration
of calcium in blood serum was assessed in both
groups. We found that calcium level in blood
serum was significantly different in the both
group. Mean concentration of Ca in blood se-
rum was 25% lower than in the control group
(p < 0.001). We didn't find any gender changes
in calcium level in blood serum in both groups.
These observations indirectly suggest that Ca
level in blood serum is an important factor in
the AIT pathogenesis.

Similar findings were shown in concentra-
tions of Mg and Zn in blood serum in the group
of AIT and in the control group. The results
in table 2 showed that concentrations of mag-
nesium and zinc in blood serum of patients
with AIT of both genders (figure 1) were sig-
nificantly higher as compared to control group
(p <0.001 according to Mann-Whitney criteria).

Ions of calcium and magnesium act as the
secondary messengers in the regulation of im-
portant signaling functions of lymphocytes,
including production, differentiating, and cyto-
toxicity of cytokines as well as affected calcium
channels considered as being transporters of
Mg and Zn [16]. In our opinion, concentration
changes of these elements in sera may play an
important role in the pathogenesis of the auto-
immune processes including AIT.

P < 0.001 in compare with control according to Mann-Whitney U-test.

The mean concentration and median lev-
el of zinc was almost two times higher in the
control group as compared to AIT subjects. We
observed statistically significant (p < 0.001,
according to Mann-Whitney criteria) changes
in sera Zn Only 2% of individuals in the con-
trol group had Zn concentration higher than
reference range, while 38.1% of subjects in
this group had zinc level lower than reference
range.

Iron plays an important in the regulation of
thyroid gland function. In this study we didn't
find statistically significant differences in the
mean and median concentration of iron in both
groups. We found that 7.1% of subjects in the
control group had iron concentration higher
than reference range, whereas 28.6% of in-
dividuals in the group were characterized by
mild iron deficiency.

Iron plays an important role in the immune
system. Immune cells such as macrophages,
monocytes, microglia, and lymphocytes are ac-
tive against bacterial injuries by indirect con-
trol of iron regulators including ferroporfyrin
and hepcidin [17]. Moreover, lymphocytes par-
ticipate in the adaptive immunity and iron de-
ficiency or overconsumption may have negative
effect on the development of thyroid pathology.
In the present study, mean and median concen-
trations of iron in serum were within the refe-
rence range.

Analysis of blood serum revealed that cop-
per concentration was significantly lower in
AIT group (Table 2) as compared to control
group (p < 0.001, according to Mann-Whitney
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Table 3

Correlation between content of calcium, magnesium, and trace elements
and thyroid status in blood serum in the different observed groups

Correlation between Control group (n = 45) AIT group (n =16)

parameters rspearman P rspearman P
TSH/Tg 0.415 0.009 —0.084 0.766
TSH/ TPOAb 0.332 0.039 —-0.127 0.652
TSH/Se 0.425 0.009 —-0.231 0.408
Mg/Ca 0.569 >0.001 0.508 0.045
Mg/Zn 0.387 0.014 0.555 0.028
Ca/Cu 0.547 >0.001 0.655 0.006
Thyroid dose/Se 0.468 0.003 0.496 0.051
TgAbs/Tvol —0.288 0.075 -0.533 0.041
TgAbs/Tvol 0.057 0.738 0.638 0.01
Tvol/Se —0.187 0.267 —-0.635 0.011

criteria). We found that 26.2 % of probes in the
control group were characterized by Cu concen-
tration in sera higher than the reference range.

It is known that copper is essential for hu-
man immune system, it deficiency may cause
neutropenia. The exact mechanism of copper
action is still unknown, but it is directly influ-
enced regulatory iron receptors such as hepci-
din [18].

The mean concentration of selenium and
median level of this trace element in blood se-
rum of patients with AIT and control group
were not statistically different. It should be
noted, that even in the control group 57.1%
individuals had Se level in blood serum lower
than the reference range. Immune system func-
tionality depends on the selenium level in a hu-
man diet. Certain Se containing organic de-
rivatives, mainly selenoproteins are important
in the processes of inflammation and immunity
[19-20].

The correlation of thyroid gland parameters
vs essential elements and correlation between
the elements were statistically analyzed by
linear multiple regression equations (Table 3).
The relatively strong correlation was found be-
tween TPOADb and TSH (p < 0.05), TSH and

Tg (p < 0.01), TSH and Se (p < 0.01), Mg and
Ca (p <0.01), Ca and Cu (p < 0.01), Mg and Zn
(p = 0.014) in blood serum in the control group.

In our study, with regard to autoimmune
thyroiditis and serum calcium and magnesium
levels, magnesium and zinc levels as well as
calcium and copper levels, a statistically sig-
nificant correlation was observed. Moreover,
the correlation between TgAbs and magnesium
level was found in the AIT group. Also, in the
AIT group we detected negative correlation bet-
ween TgAbs and Tvol in blood serum, and bet-
ween serum selenium level and Tvol.

Finally, we assessed risk of autoimmune
thyroiditis as relative risk (RR) AIT low level of
the elements in blood serum in the AIT group.
AIT was strongly associated with low mag-
nesium level (RR = 5.4, CI 95%, CI 2.7-7.8,
P < 0.001). Likewise, low level of calcium is a
strong predictor of AIT, RR was 2.9 (CI 95%,
CI 1.8-3.6, P < 0.001). Moreover, low level
of zinc in blood serum had 2,3 (CI 95%,
CI 1.6-2.6, P < 0.01) times the risk of AIT de-
veloping. These findings revealed, that macro-
elements and essential trace elements are in-
fluenced the risks of AIT.

CONCLUSIONS

Analysis of UIE and median Tg level in
blood serum indicated, that patients in the
group were characterized by mild iodine defi-
ciency, while people in the control group had

moderate iodine deficiency. The concentration
of Ca, Mg, Zn, and Cu in blood serum in the
AIT was significantly lower than concentra-
tion of these elements in the control group. The
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present study showed a strong correlation be-
tween calcium and magnesium, zinc and mag-

10.

nesium, and calcium and copper in serum in
the both groups.
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TUPEOUOHbIN CTATYC, COOEPXAHUE MAKPO- U MUKPOS3JIEMEHTOB
Y NAUMEHTOB C AYTOMMMYHHbBIM TUPEOMANTOM
M3 NOCTPAOABLUMX NOCJNE YEPHOBbLIJIbCKON ABAPUU
PAMOHOB XWTOMUPCKOW OBJIACTU

JIysanuyk U. A.!, Kpasueuxo B. 1.}, [Tonymopux M. 0.2, Tapamenxko 0. H.
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O6cuiemoBaro 61 sxuTesedl M3 MOCTPAJABIIUX IT0cJe UepHOOBIIBCKON aBapuu paiioHoB JHurToMupcroi
obsiacTu: u3 HUX 45 6e3 THPEOUTHON MATOJOIMK — KOHTPOJIbHAS IPYINa, U 16 U3 ¢ ayTOMMMYHHBIM THPEO-
HIHUTOM — OIIBITHAA I'pyIrna. Bee o0ciieqoBaHHbIe ¢ 1030# 00yvenusa murToBuaHoM Kereasl (1K) < 0,3p —
> 1I'p, yyacTHUKH KOTOPTHBIX MCCIETOBAHUN YRPpAUHCKO-Bemopycckoro-AmMepukaHCKOT0 IIPOeKTA.

CoCTOSHMA IITUTOBUIHOM KeJIe3hbl MCCIeN0BaJIM ¢ ITOMOIIbIo ckarepa Terason 2000 ¢ TMHEAHBIM JaTYH-
koM yacrtoroit 10 MT'1. Ompeernenue KOHIIEHTpAIM H01a B 00pas3iax MOYH IIPOBOAUIIOCH MeTooM Sandell—
Kolthoff 8 mogudpuranuu Dunn. Oyurnuonanbuoe cocroanue K omenuBamm mo comep:kaHUI0 THPEO-
tponnoro ropmora (TTI') u cBobomuoro tuporcuua (cT4) tupeorsodynunra (TT') B cbBIBOpoTKe KpOBU METOI0M
paguoOMMMYHHOr0 aHaauaa. VceireqoBaHus ypoBHEH aHTATE K TUPEOrJI00yJINHY U TUPOKCHH-TIEPOKCHUTa35I
B CBIBOPOTKE KPOBHU IIPOBOIUJIN C IIOMOIIBI0 UMMYHOMEPMEHTHOTO METOA.

[Ipu uccienoBanmu mMoKasaresieil THPEOUTHOTO CTATYCA T'PYIINA TAIMEHTOB C Ay TOUMMYHHBIM THPEOH-
IUTOM OTJIMYAJIACH OT KOHTPOJIS YBEJIUYEHHBIM THPEOUHBIM 00'bEMOM, IIOBBINIIEHHBIM YPOBHEM aHTUTEN K
TUPEOIEPOKCHIa3€e U IOBLIIIEHHBIM YPOBHEM TUPEOTPOIIHOr0 ropMoHa. Meanana aKCKpeIlun Ho1a ¢ MOYOi B
HMCCJIeIOBAHHBIX IPYIIIax J0CTOBepHO oTiaryasack (p < 0,05), eé morkasaresb B KOHTPOJBHON I'PYIIIE COCTA-
BuJI 80,5 MKT/JI, B OIBITHOM rpyIiie 51,7, 4To yKa3bpIBAJIO Ha HAJIMYHE HomomepUIIUTA ¢aa00ii CTeeH .

Konuenrpanuu Kanbius, Maruus, IIHHKA, MU, jKejle3a U cejieHa B 00pasiiax CbIBOPOTKHU KPOBU OIIpe-
JIeJISIJIA METOJ0M OITHUKO-d9MUCCUOHHOM CIIEKTPOCKOIIMY ¢ MHAYKTUBHO cBssaHHou muasmoin (MCII-O3C,
Perkin-Elmer, mogens Optima 2100, CIIIA). B 06cirenoBaHHBIX HALMEHTOB C Ay TOUMMYHHBIM THPEOUIUTOM
ycraHoBJeHO Oostee Huskoe (p < 0,001) comepsxaHme MATHHUSA, KAJbIIUA, I[IMHKA U MEIU B CHIBOPOTKE KPOBU
110 CPAaBHEHUIO C COOTBETCTBYIOIIUM IOKA3aTeJIeM B KOHTPOJIBHOM TPy IIIIe.

OrHocuTensHBIN puck passutusa AUT npu unsxom comepsxanuu marausa (P < 0,001) cocrasuax RR = 5,4
95% AN 2,7-8,8), npu Husxom comep:kanusd kaabius — 2,9 (95% JIU 1,8-3,6) (P < 0,001) u mpu HH3KOM CO-
nepskanun nuaKa — 2,3 (95% AU 1,6-2,6) (P < 0,01).

Knrouersie ciioBa: HOMHBIN AePUITUT, IIUTOBUIHAS Kejie3a, ay TOMMMYHHBIM THPEOUIUT, 9KCKPEITUST
#oma ¢ MOUOi, MAaKpo- ¥ MUKPOAJIEMEHTHI, OTHOCUTEIbHBIN PUCK BOZHUKHOBEHUS 3200 I€BAHUA.

TUPEOTOHUW CTATYC, BMICT MAKPO- TA MIKPOEJNIEMEHTIB
Y MALIEHTIB 3 AYTOIMYHHUM TUPEOIOUTOM
3 MOCTPAXOANNX NICNIA YOPHOBU/IbCbKOT ABAPII
PAMOHIB XUTOMUPCbKOT OBJIACTI

Jlysanuyk 1. A.', Kpasuenko B. L.}, [Tonymopux M. O.%, Tapamenxo [O. M.

TV «lucmumym endokpunono2ii ma 0ominy pewosur im. B. I1. Komicapenka HAMH Yipainu»,
m. Kuis, Ykpaina,
? Hauionanvrutl yHisepcumem xapuosux mexronoeii, m. Kuie, Ykpaina
igorluz@bigmir.net

O6creskeHo 61 MeNIKAHIB 3 IMOCTPasKIaauX Iricjsd YopHoOMIbLChKOL aBapil paioHis HurtoMupcbKol 06-
jacti: 3 HuX 45 6e3 Tupeoi HoI maToIorii — KOHTPOJIbHA I'PyIia, Ta 16 3 13 aBTOIMYHHHUM THPEOITUTOM — JI0-
caijgHa rpyna. Bei ob6cTeskeHi 3 103010 ormpoMiaeHHs muTomnoaiouoi 3amosu (II[3) < 0,3'p — >1T'p, Ta € urena-
MU KOTOPTHHX JIOCJII3KeHb YKPaiHChKO-Biaopychko-AMepruKaHCHKOI0 ITPOEKTY.

[IpoBomuiuck yabrpasBykosi gociaimskenus crany I3 ckamepom Terason 2000 3 JIHIAHHUM JaTYHKOM
vactoro 10 mI'1, BusHavenusa BMicTy foay B ceul — repiii-apceriTHuM Mmetomom Sandell-Kolthoff B mogudi-
rarii Dunn. Oyarmionansauit ctan I3 mocmigkysanu 3a Bmictom tupeorporuoro ropmony (TTTY), BinbpHO-
ro Tupokcuny (8BT,), Tupeorsobyniny (TT') B cupoBarmi kpoBi MeTogoM pamioiMyHHOro aHariay. Jocmigxenns
PiBHIB aHTHUTIJI [0 THPEOIJIOOYIiHY TA THPOKCHH-IIEPOKCUIA3M B CHPOBATIII KPOBI IIPOBOAMJIMA IMyHOdeEp-
MEHTHUM MEeTO/IOM.

[Ipu fgocmimskeHH] TOKA3HUKIB THPEOITHOTO CTATYCY T'PyIIa MAIIEHTIB 3 ayTOIMyHHUM THPEOiTUTOM Bij-
Pi3HSAIACH BiJT KOHTPOJIIO 301JIBITEHUM THPEOITHUM 06'€MOM, IT1IBUIIEHUM PIBHEM AHTHUTIJI JIO THPEOIIePOKCH-
Ia3¥ Ta MMiJIBUIIEHUM PiBHEM THPEOTPOITHOT0 ropMoHy. Memiama ekcKpeIlii o1y 3 cedero B TOCIiIKeHUX I'Py-
max JoCTOBIpHO BigpisHsaaach (p < 0,05), i1 TOKa3HUK B KOHTPOJIBbHIN rpymni ctraHoBuB 80,5 MKI/J1, B TOCILIHIA
rpy1i 51,7 1o BKa3yBaJio Ha HASIBHICTD 0104 IIUTY CJIa0KOro CTYIeH .

Koumenrpaiio kanapllio, Mardio, MUHKY, MiJl, 3aj1i3a Ta ceJIeHy B 3pa3Kax CUPOBATKM KPOBI BU3HAYA-
JIM METOJIOM OITHUYHO-eMICIHHOI CIeKTPOCKOIIil 3 iIHAyKTUBHO 3B'13aHoi0 miaasmon (I3II-OEC, Perkin-Elmer,
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mozesib Optima 2100, CIITA).YV obcTesxeHUX HAIIIEHTIB 3 AyTOIMYHHUM THPEOITUTOM BCTAHOBJIEHO 3HUKEHU N
(p < 0,001) piBeHb MaTHI0, KAJBII0, IMHKY TA M1/l B CHPOBATI[l KPOBl ¥ ITOPIBHIHHI 3 BIIITIOBITHUM IIOKa3-
HHUKOM Yy KOHTPOJIbHIN I'Pyi.

Bigzocuwuit pusur possurry AIT npu mussromy Bmicty marsio (P < 0,001) cramosus RR = 5,4 (95%
JI1 2,7-8,8), mpu Hu3bKOMY BMICTY KaJbiio — 2,9 (95% JII 1,8-3,6) (P < 0,001) Ta npu HU3bKOMY BMICTY I[AH-
ry — 2,3 (95% 11 1,6—2,6) (P < 0,01).

Kiaouosi cnoBa: HogHHWHA medliuT, IIUTOHOLI0HA 3aJ1034, ABTOIMYHHHUN TUPEOIAUT, eKCKPEIlid Homy
13 ceuero, MAKpPO- TA MIKPOeJIEMEeHTH, BITHOCHUY PU3UK BUHUKHEHHS 3aXBOPIOBAHHSI.
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Fifteen patients with autoimmune thyroiditis (AIT) and 45 individuals without thyroid pathology com-
prising control group were examined for the Ca, Mg, Zn, Fe, I, Se, Cu, thyroid dose, and thyroid status in the
biological samples (blood serum and urine). The AIT group was exposed to radioactive doses of radiation, which
exceed 1 Gy, whereas participants in the control group were exposed to less than 0.3 Gy during Chernobyl di-
saster. The individuals mentioned above participated in the cohort of US-Ukrainian-Belorussian collaborative
project, and their blood samples were obtained from the database.

In the present study, thyroid gland sizes were examined using a real-time portable scanner (Terason 2000,
Burlington, MA, USA) with linear transducer, and frequency of 10 MHz. Iodine concentration in urine samples
was measured by Sandell-Kolthoff reaction with the Dunn's modification. Thyroid hormones status was as-
sessed by concentrations of: thyroid stimulating hormone (TSH), free thyroxine (FT4) and thyroglobulin (Tg) in
serum by radioimmunoassay analysis. Concentration of thyroglobulin antibodies (TgAbs) and thyroxine peroxi-
dase antibodies (TPOAb) were measured in serum by immunochemiluminescence assays.

Significantly higher parameters of the thyroid gland volume (Tvol), thyroxine peroxidase antibodies
(TPOAD), and thyroid stimulating hormone (TSH) in blood serum were observed in the patients with AIT as
compared to the control group. The median level of urinary iodine excretion urine (UIE) in the AIT group was
significantly higher (p < 0.05) as compared to control group, which indicated the presence of mild iodine defi-
ciency in the AIT group.

Concentrations of calcium, magnesium, zinc, copper, iron, and selenium in serum were determined by atom-
ic optical emission spectrometry coupled by inductively coupled plasma (ICP-OES, Perkin-Elmer, model Optima
2100, USA). In this study, patients with AIT had statistically significant (p < 0.001) lower level of Mg, Ca, Zn,
and Cu in blood serum than in the control group.

The relative risk (RR) of AIT development AIT low magnesium content in blood serum (p < 0.001) was
RR =5.4 (95% CI 2.7-8.8), AIT low calcium content relative risk of AIT was 2.9 (95% CI 1.8-3.6) (p < 0.001),
and AIT low zinc content RR of AIT was found to be 2.3 (95% CI 1.6-2.6) (p < 0.01).

Keywords: iodine deficiency, thyroid gland, autoimmune thyroiditis, urinary iodine excretion, thyroid
dose, trace elements, relative risk.
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