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ABRAMOVA N.O., PASHKOVSKA N.V., BEREZOVA M.S.
Bukovinian State Medical University, Chernivtsi, Ukraine

PECULIARITIES OF ANTITHYROID AUTOIMMUNITY
INDICATORS IN TYPE 2 DIABETIC PATIENTS DEPENDING
ON LEPTIN LEVEL IN BLOOD SERUM AND THEIR DYNAMICS
AS A RESULT OF SODIUM SELENITE TREATMENT

Summary. There were studied 46 patients with diabetes mellitus type 2 in order to identify the autoimmune
processes directed against thyroid tissue and dependence of those changes on the level of leptin in blood
serum. It was established that in patients with high leptin serum level antithyroid antibody titer increased. In order
to adjust the levels of antithyroid antibodies sodium selenite was prescribed against the background of standard
therapy. Statistically significant reduction in antibodies expression to thyroglobulin and thyroperoxidase after
treatment with sodium selenite dosed 50 mg after a month has been found.

Key words: diabetes mellitus type 2, leptin, antithyroid antibodies, selenium.

Introduction

During the last three decades the number of patients
with type 2 diabetes mellitus (DM) have increased, which
is associated with an increase in the prevalence of obesity
among the world's population [6]. In recent years it has
become known that adipose tissue is an endocrine active
organ that produces cytokines, or adipokines. DM type
2 and obesity are closely linked with the production of
adipokines by adipose tissue [8].

It was found that in obese patients level of Ieptin in the
blood plasma increases significantly, it is associated with
the accumulation of white adipose tissue on abdominal
region an resistance of receptors to leptin action
development. Also a direct correlation between the levels
of serum leptin and insulin was found that indicate the
impact of this adipokine on the insulin resistance (IR)
development [10].

Leptin enhances production of proinflammatory
cytokines such as interleukin-6, tumor necrosis factor a,
which adversely affect the energy metabolism and muscle
tissue sensitivity to insulin, and liver [8].

Thyroid diseases as well as type 2 DM are the most
common endocrine pathologies. Many studies have found
an increase of antithyroid antibodies titers against the
background of type 2 DM [11, 14].

Changes in the immune system may be exacerbated as
a result of inadequate intake of selenium in endemic areas.

According to the literature data, a chronic autoimmune
thyroiditis (AIT) affects 10 % of women and 20 % of male
population. The pathogenesis of AIT is associated with

decreased activity of selenium containing enzymes which
protect the thyroid gland from oxidative stress and an
increase in autoimmune processes, which are associated
with selenium deficiency in endemic areas [9].

There is a low content of selenium in the soil on the
territory of Ukraine, including the territory of Bukovina,
where the selenium content in soil is 0.20 mg/kg —
0.60 mg/kg depending on the region [3]. Normal
consumption of selenium is considered to be 50 mcg for
women and 70 mcg for men per day, the maximum safety
dose should not exceed 400 mcg, the recommended dose of
selenium in the USA and Canada is 55 mcg/day [1].

In addition, according to some authors observations,
on the background of type 2 DM and metabolic syndrome
selenium consumption decreases [16].

But relationship between thyroid autoimmunity and
concomitant type 2 DM is still understudied. And effective
methods of immune system disorders in such patients yet
have not been developed.

The aim of the study is to determine the characteristics
of antithyroid autoimmunity in patients with type 2 diabetes
mellitus, depending on the leptin level in blood serum and
develop a method of the identified changes correction.
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Table 1. Characteristics of antithyroid autoimmunity indicators in patients with type 2 diabetes mellitus
depending on leptin level in blood serum

. Leptin < 10 ng/ml Leptin = 10—-25 ng/ml Leptin > 25 ng/ml
Indicators n=12 n=19 n=15
AT-TG, mlU/ml 58.40 = 5.46* 96.30+8.37 124.6+12.8
AT-TPO, miU/ml 36.3+4. 7% 52.40+5.28 69.80 +8.32

Notes: * — p < 0.05 the probability of changes in relation to the group with leptin > 25 ng/ml; ** — p < 0.05
the probability of changes in relation to the group with leptin 10—-25 ng/ml.

Materials and methods

46 patients with type 2 DM who were hospitalized in the
Chernivtsy Regional Endocrinology center and Chernivtsi
Regional hospital invalids of the Great Patriotic War were
investigated.

To assess glucose metabolism we used the order of
Ukrainian Health Ministry from 21.12.2012 Ne 1118
«About the approval and implementation of medical and
technological documents on standardization of medical
care in type 2 diabetes mellitus» [4].

To establish IR the level of immunoreactive insulin (IRT)
was determined and HOMA-IR was calculated. In case of
increase of IRI more than 25 IU/ml and HOMA-IR more
than 2 IR was determined.

Serum leptin concentration of venous blood was
determined to establish the pro-inflammatory activity of the
adipocytes.

Depending on the leptin level in blood serum patients
were divided into groups as follows: group I — level of
leptin — less than 10 ng/ml (12 patients), group IT — level of
leptin within 10—25 ng/ml (19 patients), group II1 — level
of leptin more than 25 ng/ml (15 patients).

Thyroid autoimmunity was diagnosed by antibodies to
thyroid peroxidase (AT-TPO) and thyroglobulin (AT-TG)
determination in the blood serum.

In order to evaluate the effectiveness of treatment,
patients were randomly divided into two groups: 20 people
with type 2 DM received standard treatment, which
included oral hypoglycemic agents that refer to biguanide
class (metformin in mean daily dose of 1000—2000 mg/day).
The main group included 30 people who received «Tsefasel»
which contains 0.333 mg of sodium selenite, which is
equivalent to 100 micrograms of selenium, by 1/2 tablet per
day for 30 days against the background of basic therapy.

Statistical analysis of the obtained data was carried out
using the Student’s t-test and Pearson's rank correlation
coefficient by means of the software package Statistica
6.0 for Windows. The difference was considered reliable
atp <0.05.

Results and discussion

In order to identify autoimmune disorders we studied
the level of AT-TG and AT-TPO. According to obtained
data AT-TG level in group 111 was 2.1 times higher than in
group I (p <0.05) (Table 1).

AT-TPO titers in groups IT and IIT was 44.3 and 92.2 %,
respectively higher than in group 1 (p < 0.05).

Enhancement of antibodies to thyroid tissue
production may be due to the fact that elevation of leptin

level is accompanied by a predominance of cell-mediated
immune responses, due to increased production of
cytokines by T-helpers type 1 against the background
of decreased functional ability of T-suppressors and
an increased number of natural killers (NK-cells) in
obese patients with type 2 DM [5, 12]. Such changes
in the immune system lead to thyrocytes alterations
and apoptosis development and are characteristics of
autoimmune thyroiditis [13, 17].

As a result of the correlation analysis, we found a
positive correlation between leptin levels and antithyroid
antibodies titers, namely AT-TG (r = 0.544, p < 0.05)
and AT-TPO (r = 0.423, p < 0.05), immunoreactive
insulin level in the blood serum and the content of
AT-TG (r = 0.362, p < 0.05) and AT-TPO (r = 0.327,
p < 0.05), HOMA-IR and AT-TG (r = 0.459, p < 0.05)
and AT-TPO (r=0.432, p < 0.05)

In addition to elevated level of leptin, abnormalities
in the immune defense system may be due to the
development of IR. It is known that insulin except basic
biological effects, also has anti-inflammatory properties.
Normally it inhibits several inflammatory transcription
factors: NF-kB, AP-1 and genes that regulate them [8].
In case of resistance of receptors to insulin, this effect is
not implemented and as a result transcription factors and
pro-inflammatory cytokines may be activated, that cause
thyrocytes damage.

A significant improvement of indicators that reflect the
autoimmune processes against thyroid tissue have been
found only in the group of persons who took sodium selenite
with standard therapy: the level of AT-TG became 22.3 %
lower (p < 0.05) and AT-TPO — 30.6 % than before sodium
selenite treatment (p < 0.05) (Table 2).

Autoimmune processes develop as a result of thyroid
tissue damage, because of autoimmune protection
violation due to the depression of T-suppressors
production against the background of increased activity of
T-helpers. Selenium supplementation contributes to the
lipid peroxidation suppression by increasement activity
of antioxidant enzymes and restores the balance of the
immune system due to the inhibitory effect on HLA-DR
system of thyrocytes. It is well known that some of the
HILA system antigens stimulate the release of T-helpers
with subsequent stimulation of antibodies expression by B-
lymphocytes [1, 15].

Conclusions

1. In patients with type 2 diabetes mellitus an antithyroid
antibodies titers increase.

10 MeXXAYHAPOAHbIN SHAOKPUHOAOTMYECKNN XXYPHAA, ISSN 2224-0721
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Table 2. Dynamics of parameters antithyroid autoantibodies titers as a result of treatment with sodium
selenite in patients with type 2 diabetes mellitus

Groups, number of observations, probability of changes
Indicators Groubs Basic treatment + sodium selenite Basic treatment
p M=*m, n=26 M+m,n=20
AT-TG, mIU/mi Before treatment 104.20 = 8.26 97.40+3.14
After treatment 85.20+5.85 94.6+4.79
P,<0.05 P,>0.05
P,>0.05
AT-TPO, mIU/mi Before treatment 54.60 £ 8.29 49.80 +£5.82
After treatment 41.80+7.17 46.70+5.92
P,<0.05 P,>0.05
P,>0.05

Notes: n — number of observations; P, — probability of changes in relations to the indicators before
treatment; P, — the probability of changes in relation to control group.

2. Growth of antithyroid antibody titers in patients with
type 2 diabetes mellitus is associated with elevation of leptin
level and insulin resistance manifestations.

3. Significant decrease in antibodies to thyroglobulin
and thyroid peroxidase titers in patients with type 2 diabetes
mellitus against the background of sodium selenite intake
have been observed.
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Abpamosa H.O., lNawkosckas H.B., bepeszosa M.C.
BYKOBUHCKIV FOCYAQRCTBEHHBIV MEANLIMHCKUA YHUBEDCUTET,
r. YepHoBLbI

XAPAKTEPUCTUKA MOKA3ATEAEN
AHTUTUPEOUAHOIO AYTOUMMYHMTETA Y BOAbHbIX
C CAXAPHbIM AVUABETOM 2-ro TUMNA
B 3ABUCUMOCTU OT YPOBHS AENTUHEMUN
N X AMHAMUKA B PE3YABTATE AEMEHN4
CEAEHUTOM HATPUA

Pe3tome. O6cnenoBaHo 46 GOIBHBIX C CaXapHBIM 1Ma0ETOM 2-TO
TUIMA Ha TPeAMET HaJU4Msl ayTOMMMYHHBIX TPOLIECCOB, HarpaB-
JICHHBIX TPOTUB TKAHU IIIUTOBUIHOM XeJe3bl, C LIEJIbIO BbISIBICHMSI
3aBUCHUMOCTH 3TUX M3MEHEHUIl OT YPOBHS JIETITHHA B CHIBOPOTKE
KPOBU. YCTAHOBJICHO, YTO y MALMEHTOB C BHICOKUM YPOBHEM JIeTI-
TUHEMHUM BO3pacTaeT TUTP aHTUTUPEOUAHBIX aHTUTEN. C Lebio
KOPPEKIIUU YPOBHEN aHTUTUPEOUIHBIX aHTUTET HAa3HAYaJICS TIpe-
rapart ceJieHuTa HaTpusi Ha (hOHe CTaHIAPTHOM Tepanuu. YCTaHOB-
JICHO CTaTMCTUUYECKN 3HAUMMOE CHIKEHHME IKCIPECCUU aHTUTEN K
TUPEOTJIOOYJIMHY M TUPEOTIEPOKCHIA3€e B PE3YJIbTaTe JICUSHUS Celie-
HUTOM Hatpusi B 103e 50 MKT yepe3 1 Mecsii.

KiroueBsble citoBa: caxapHblii 1uabeT 2-ro TUIA, JIENTUH, aHTH-
TUPEOUIHBIC AHTUTEIIA, CEJICH.

Abpamosa H.O., Nawkosceka H.B., bepeszosa M.C.

BYKOBUHCHKNA AEPIKQABH MEANYHNL YHIBEPCUTET,

M. YepHisLji
XAPAKTEPUCTUKA MOKA3HUKIB

AHTUTUPEOIAHOTO ABTOIMYHITETY Y XBOPUX
HA LLYKPOBWUW AIABET 2-ro TUIMY
3AAEXHO BiA PIBHS AENTUHEMIT
TA X AMUHAMIKA B PE3YABTATI AIKYBAHHS
CEAEHITOM HATPilO

Pestome. O6cTexxeHo 46 XBOpUX Ha IIyKPOBUI AiabeT 2-ro TUITY
Ha TpeIMeT HAassBHOCTI aBTOIMyHHUX IPOLECIB, CIPSIMOBAHUX
MPOTU TKAHWHU LIUTOIMOAIOHOT 3aJ103U, i3 METOIO BUSIBICHHS 3a-
JIEKHOCTI IIMX 3MiH BiJl PiBHS JIEITMHY B CUPOBATIli KpoBi. BeTa-
HOBJIEHO, 1110 y TAIliEHTIB i3 BUCOKUM PiBHEM JIETITUHEMIi 3pocTae
TUTP aHTUTUPEOINHUX AHTHUTINA. 3 METOI0 KOpeKIii piBHiIB aHTU-
TUPEOITHUX aHTUTIJI MPU3HAYaABCs Tpernapar CeJIeHITY HaTpilo Ha
T cTaHmApTHOI Teparii. BcTaHOBIEHO CTATUCTUYHO 3HAYYIIE
3HIDKEHHSI eKCTIpecii aHTUTII 10 TUPEOTI00Y IiHy Ta TAPEOTIEPOK-
CHUIIa3u B pe3ysibTaTi JIIKyBaHHS CeJIeHITOM HaTpilo B 1031 50 MKT
yepes | Micsib.

KmodoBi cioBa: 1ykpoBmii miaber 2-ro THIY, JENITUH, AHTH-
TUPEOIHI AaHTUTINA, CeJIeH.
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