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Hashimoto's disease is the most common autoimmune disease involving the thyroid gland. It is caused by the destruction
of thyroid cells, which is mediated by humoral and cellular immunity disbalance. Thyroid hormones play a critical role in regulating
metabolism, homeostasis, and the immune response. This study examines the role of interleukin-8 and different types of
autoantibodies in patients with autoimmune thyroiditis to identify any significant associations between the cytokine and
autoantibodies. In a study involving 170 patients with Hashimoto's disease (64 men and 106 women aged 18 to 64 years) was
carried out a comprehensive examination of the proinflammatory cytokine interleukin-8, organ-specific antithyroglobulin, anti-
thyroid peroxidase and organ-non-specific anti-DNA antibodies. The control group comprised 65 people without thyroid
pathologies and other autoimmune diseases aged 20 to 65 (26 men and 39 women). The study demonstrated that disease severity
is associated with changes in the levels of interleukin-8, organ-specific antibodies, and antibodies to double-stranded DNA.
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3MIHUY PIBHA IHTEPJIEVMKIHY-8 TA AYTOAHTUTLI Y CHPOBATII KPOBI
Y INAINIEHTIB 3 AYTOIMYHHUM TUPEOIAUTOM

XBopoba XammMmoTOo € HalMOUIMPEHINIMM ayTOIMyHHHM 3aXBOPIOBAHHSAM, IO Bpa)ka€ IIMTOBHAHY 3ano3y. Lle
BUKJIMKAHO PYIHYBaHHSAM KJITHH LIMTOBHMAHOI 3aJI03H, SKE ONOCEPEIKOBYEThCS AUCOANIAHCOM T'yMOPAJIbHOIO Ta KJIITHHHOIO
iMyHiTeTy. ['OpMOHHM IIMTOBUIHOT 3aJ1031 BifirpalOTh BAXKIIMBY POJIb Y peryisiil MeTaboizMy, FoMeocTasy Ta iMyHHOT BiIOBIi .
YV 1poMy AOCTiIKEHHI BUBUAETHCS POJIb IHTEPIICHKIHY-8 Ta PI3HUX THUINIB ayTOAHTHTLI y MAII€HTIB 3 ayTOIMyHHUM THPEOIIUTOM
IUTS BUSIBIICHHS OYAb-SIKUX 3HAUYIINX acOLiaIliif Mk IUTOKIHOM Ta ayTOAHTUTLIaMU. Y AOCITiKEHHI 3a ydacTio 170 mamieHTiB 3
xBopoboro Xamumoro (64 wonmoBiku Ta 106 xiHOK BikoM Bix 18 1m0 64 pokiB) Oysi0 IMPOBEAEHO KOMIUIEKCHE BU3HAUCHHS
npo3anaigbHoro  nuTokiny  IL-8,  opramocmenudidHOro  aHTHTHpEOINIOOYNiHy, aHTHTHPEOiqHOI  IepOKCHIa3H Ta
opranonecnenudiynoro anrtutina 1o JJHK. KontponbsHy rpymy ckianu 65 oci6 6e3 marosorii IUTOnoAi0HOT 3a031 Ta 1HIIHX
ayTOIMyHHUX 3aXBOPIOBaHb BiKoM Bij 20 10 65 pokiB (26 4ooBikiB i 39 xiHOK). JlociiPKeHHS IPOAEMOHCTPYBAIIO, IO TSDKKICTh
3aXBOPIOBAHHS IOB's3aHa 31 3MIHOIO PiBHA iHTEepIIeHKiHy-8, opranocnenudiqHIX aHTUTIJI Ta aHTUTLI 10 ABojaHIorosoi JJHK.

Ku1r04oBi c10Ba: ayToiMyHHHH THPEOiIUT, aHTUTINA A0 TUpeornoOyminy, IL-8, anturina o JHK.

Autoimmune thyropathies are one of the most prevalent thyroid pathologies and the most common
thyropathy is autoimmune thyroiditis (AIT) also known as Hashimoto's disease (HD) [11]. HD is complex
polygenic diseases that develop due to various endogenous factors, including genetics, and exogenous
factors that trigger autoimmune damage to the thyroid gland [10]. The severity of thyroid dysfunction in
HD varies from subclinical hypothyroidism (elevated TSH levels with normal levels of thyroid hormones)
to overt clinically significant hypothyroidism [7]. In primary hypothyroidism, nonspecific systemic
symptoms are highly diverse due to the broad spectrum of thyroid hormones' action on various tissues and
organs.

Detecting autoantibodies provides foundational information for the diagnosis of most autoimmune
diseases. An important pathophysiological distinction is whether autoantibodies are directed against
extracellular or intracellular proteins [1]. Some antibodies are specific to certain organs, while others target
antigen-presenting cells and their structures. In HD the primary immune attack is carried out by
autoantibodies that target thyroid peroxidase, thyroglobulin and thyroid-stimulating hormone receptor,
which are converted into autoantigens [8]. Autoimmune thyroid diseases are characterized by the presence
of both organospecifical (antithyroglobulin (Ab-TG) and thyroid peroxidase antibodies (Ab-TPO)), and
organ-nonspecificical autoantibodies, such as antinuclear antibodies, anti-single-stranded chain antibodies
or denatured (Ab-dDNA), antibodies to double-stranded or native DNA (Ab-nDNA), the clinical
significance of which has not been sufficiently studied [6].

In the pathogenesis of AIT, antibodies play a major role in creating an imbalance in the cytokine
regulation system. This is expressed through an increase in cytokine production and a disruption in the
ratio of pro- and anti-inflammatory cytokines in the body [3]. Cytokines are regulatory proteins that act on
the cells that produce them, as well as on nearby cells. The imbalance of cytokines is closely linked to
immune system dysfunction [2]. In terms of thyroid cell injury, cytokines derived from the lymphocytic
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infiltrate play a key role, including their ability to stimulate the thyroid cells themselves to release
proinflammatory mediators, thus amplifying and perpetuating the autoimmune response [15]. Increased
levels of IL-8 are observed in various inflammatory and autoimmune diseases. 1L-8 is a member of the
CXC chemokine family. IL-8 is produced by monocytes, macrophages, neutrophils and lymphocytes, and
is a chemoattractant for neutrophils, NK, T cells, basophils and eosinophils. It has now been proven that
when cytokine production escapes the control of endogenous inhibitors (including steroid hormones), these
mediators directly or indirectly become responsible for tissue damage and functional organ failure [4, 14].
Cytokines participation in various biological and physiological processes, on the other hand, is regulated
by hormones, including thyroid hormones.

The purpose of the study was to examine potential associations between IL-8 and various
autoantibody types in patients with autoimmune thyroiditis.

Material and methods. In our study involving 170 patients with autoimmune thyroiditis (64 men
and 106 women aged 18 to 64 years) was carried out a comprehensive examination of the organ-specific
(Ab-TG, Ab-TPO), organ-non-specific antibodies (Ab-DNA) and the level of IL-8. Inclusion criteria were
patients with a primary diagnosis of AIT without concomitant allergic or other autoimmune diseases.
Exclusion criteria — chronic inflammatory processes affecting the patient's immunological status,
pregnancy and lactation. The control group comprised 65 people without thyroid pathologies and other
autoimmune diseases aged 20 to 65 (26 men and 39 women). The diagnosis was established based on the
results of laboratory analysis and ultrasonography.

Patients were divided into two groups based on the analysis of clinical and laboratory studies with
the determination of TSH, free thyroxine (T4), and free triiodothyronine (T3) levels:

Group 1 included 74 patients with a manifest form of the disease.

Group 2 included 96 patients with a subclinical form.

The concentration of thyroid hormones — T3, T4, and TSH was determined using the
immunochemiluminescent method on the IMMULITE 2000 Xpi apparatus (USA). The levels of antibodies
to native (double-stranded) DNA (Ab-nDNA) and denatured (single-stranded) DNA (Ab-dDNA) in the
blood serum were determined using enzyme-linked immunosorbent assay (ELISA). The concentration of
IL-8 in blood serum also was determined using enzyme-linked immunosorbent assay (ELISA). The study
results were subjected to statistical analysis using the StatSoft software package. To represent quantitative
parameters, medians and upper and lower quartiles were calculated. Intergroup comparisons regarding
quantitative indicators were conducted using the Mann-Whitney rank nonparametric test. We performed a
correlation analysis to investigate potential relationships between the level of IL-8, thyroid hormones, TSH
and calculated the Spearman correlation coefficient.

All study participants gave voluntary informed consent for the study. The present study was
approved by the ethics committee of Azerbaijan Medical University (Ref.no: AMU/ IEC/Ne12/07.02.2020)

Results of the study and their discussion. Patients with a manifest form of AIT had such
complaints as a decrease in body temperature, myxedematous edema — circles under the eyes, obesity,
voice change, drowsiness, mental retardation, emotionality, shortness of breath, pain in the heart and
retrosternal region, slowing of cardiac contractions, a tendency to constipation or diarrhea, loss of sensation
in the limbs, thinning, and loss of hair, disruption or cessation of menstruation. In the manifest patient's
group, the level of TSH increased, whereas the level of hormones T3 and T4 decreased, as well as increased
titers of organ-specific antibodies - Ab-TG and Ab-TPO.

The subclinical form of AIT is characterized by increased TSH and normal T3 and T4, with an
erased clinical picture.

Our research results demonstrated that individuals with AIT and hypothyroidism exhibit altered
concentrations of thyroid hormones compared to the control group. Specifically, patients with overt
hypothyroidism in manifest forms displayed significantly lower levels (p<0.05) of fT3 and fT4 in
comparison to the corresponding levels in the control group. In contrast, the level of thyroid-stimulating
hormone (TSH) was markedly elevated (p<0.05) in both subclinical and manifest groups relative to the
corresponding concentration of this hormone in the control group.

The examination of cytokine profiles in patients with AIT revealed a significant increase in
cytokine levels in groups of patients with subclinical and manifest forms of the disease compared to the
control group. Among cases of subclinical hypothyroidism, the median concentration of 1L-8 was 26.7
(18.6; 34.6) pg/ml. The concentrations of this marker were significantly higher (p=0.022) than that in the
control group. In patients with the manifest form of hypothyroidism, the median plasma levels of IL-8 were
52.4 pg/ml (38.7; 70.2), which was statistically significantly higher (p=0.004) than the similar indicator in
the control group. In the control group, the median level of IL-8 was 21.7 (18.5; 24.0).
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In the group of patients with subclinical hypothyroidism, the levels of Ab-TG and Ab-TPO
antibodies were elevated, with a median range of 456 (395-544) IU/ml and 523 (464-568) 1U/ml,
respectively. These levels were significantly higher compared to the control group, which had median
values of 16 (13-30) IU/ml and 20 (13-25) IU/ml, respectively (p<<0.001). Furthermore, in patients with
manifest form, the presence and levels of autoantibodies were also found to be significantly elevated, with
median values of 470 (381-527) IU/ml and 531 (458-566) IU/ml for Ab-TG and Ab-TPO, respectively,
compared to the control group.

The present study investigates the levels of antibodies to DNA in patients with different clinical
forms of hypothyroidism. The analysis of antibody levels in patients with various clinical conditions of
hypothyroidism revealed that the median concentration of Ab-dsDNA was significantly higher in patients
with a manifest form of the disease compared to those with a subclinical course of hypothyroidism (8.6
(5.4-16.4) IU/ml vs. 6.8 (2.1-13.8) 1U/ml, respectively; p<0.05) and the control group (2.6 (1.45-3.55)
IU/ml; p< 0.001).

The median concentration of Ab-ssDNA was higher in patients with a manifest form of
hypothyroidism compared to the subclinical form of the disease (4.9 (3.37-10.1) IU/ml vs. 4.0 (1.6-6.0)
IU/ml, respectively; p<0.05) and the control group (4.6 (1.3-5.9) IU/ml). But there were no statistically
significant differences in the levels of Ab-ssDNA between the overall patient group and control groups
((4.5(2.4; 8.6) IU/ml vs. 4.6 (1.3; 5.9)) (Table 1).

Table 1
The levels of IL-8 and autoantibodies in patients with autoimmune thyroiditis,
Me (Q25; Q75)

Indices Control group AIT Subclinical form Manifest form
(n=65) (n=170) (n=96) (n=74)
1.8 oa/ml 217 26.7* 52.4%4
Pg (18.5-24.0) (18.6-34.6) (38.7-70.2)
16 456* 470%
Ab-TG, IU/ml (13-30) (395-544) (381-527)
20 523* 531*
Ab-TPO, TU/ml (13-25) (464-568) (458-566)
2.6 44 6.8* 8.6*#
Ab-dsDNA, TU/ml (1.5-3.6) (23-9.9) (2.1-13.8) (5.4-16.4)
46 45 40 49
Ab-ssDNA, TU/ml (1.3-5.9) (2.4-8.6) (1.6-6.0) (3.4-10.1)

Note: * — Statistically significant difference compared to the control group at p<0.05 level; # — Statistically significant difference
compared to the subclinical group at p<0.05 level.

Negative statistically significant correlations were established between the value of fT4 and the
level of IL-8, moderate negative correlations were found between the concentration of fT3 and the level of
IL-8. However, positive correlations was found between TSH activity and the levels of IL-8 (Table 2).

Table 2
Correlation between IL-8 and thyroid status in patients with AIT,
(Spearman correlation coefficients, r)

Indices Free T3 Free T4 TSH
IL-8 -0.180 -0.438 0.541
(p=0.134) (p<0.001) (p=0.006)

The study of the relationship between the level of IL-8 in the blood serum, hormones T3, T4 and
TSH showed an inverse relationship of IL-8 with T3, T4 and a direct relationship with TSH. These findings
correspond to the clinical manifestations observed in patients with AIT. In patients with AIT, the observed
changes in the level of IL-8 level lead to an increase in organ-specific and organ-nonspecific antibodies,
which indicates worsening imbalance in the immune system that play a crucial role in the development of
the corresponding clinical manifestations of thyroiditis. Elevated titers of autoantibodies to dsDNA,
indicate an aggravation of the autoimmune process due to damage to cellular structures, leading to gland
dysfunction. The description of double-stranded DNA elements and chromatin fragments as stimulators of
B- and T-cells in autoimmune pathology has received much attention in modern studies. These
autoantibodies possibly have low specificity and affinity, but they exhibit a cytotoxic effect when binding
to gland cells [12]. For example, Basant M Elnady, Naglaa M Kamal and et. al suggest that multiple self-
antigens can be recognized by Ab-nDNA, subsequently triggering apoptosis, inflammatory responses, and
tissue fibrosis. Anti-nDNA may be used as predictive markers in ATD patients for close follow-up and
prevention of comorbid pathology [5]. Regarding the IL-8 results in previous studies, monitoring the
interleukin-8 level, but not interferon-alpha (IFN-a) in the sera of patients with thyroid diseases was
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associated with an advanced stage [13]. Other studies have suggested that serum IL-8 levels could be
valuable in diagnosing patients with active disease and distinguishing malignancy in AIT [9]. In general,
despite the significant progress made in the study of AIT and the “ensuing consequences”, the processes
leading to an exacerbation of the autoimmune process with the likelihood of comorbid pathology remain
unclear. Further studies should be conducted to understand the correlation between levels of various types
of autoantibodies and cytokines, and their causal relationship.

772 7/

1. Serum levels of antibodies to double-stranded DNA can be used to objectively assess the degree
and severity of thyroid lesions. In the manifest group, there was a marked increase in antibody levels (8.6
(5.4-16.4) IU/ml).

2. The results of our study suggest that the level of interleukin-8 can be considered as a candidate
biomarker of autoimmune process exacerbation in AIT.

The study of biochemical indicators involved in the pathogenesis and exacerbation of AIT may
help to prevent the development of pathology and lead to a critical re-evaluation of therapy in clinical
practice. It is therefore important to investigate the relationship between different biochemical markers in
patients with autoimmune thyroid disease.

Prospects for further research of biochemical parameters, such as antinuclear antibodies, anti-DNA antibodies, and
cytokines, may serve as informative markers to determine the nature and severity of autoimmune pathology.
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