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ABSTRACT

Thyroiditis (AT) refers to the various pathogenetic manifestations of chronic lymphocytic thyroiditis, and
it is a major common cause of gained hypothyroidism as well as linked is to a variety of certain
autoimmune endocrine as well as non-endocrine diseases. Aim: the aim of this study is to examine the
inflammatory cytokine 1L-17, I1L-38 and common serological parameters in patients with hashimoto
thyroiditis. Materials and methods: A total of seventy patients fully diagnosed with hashimoto thyroiditis
were selected from various hospitals in the middle Euphrates area. A total of thirty two subjects free from
any known disease were recruited as control subjects. Serological (TSH, T3, T4, anti TPO and anti TGA)
testing. IL-17 and IL-38 determination is was achieved using ELIZA. Serological parameter such as
thyroid associated hormones were significantly changed in comparison to those from a healthy individual.
TSH levels were increased in hashimoto thyroditist patients as well as T3 and T4 level reduction in blood
in comparison to control subjects. The current study proves that IL-17 is highly involved in the immune
response associated with hashimoto thyroiditis. The results of the current study shows that IL-38 which
play important roles in autoimmune diseases and can rise in serological and lesions samples. In this study
however it was seen to decrease which may explain its role as a regulatory immune cytokine and their for
due to its broad anti-inflammatory it is reduced in hashimoto thyroiditis patients to increase other pro
inflammatory cytokines such as IL-17. This study concludes that despite positive serological diagnostic
investigation used to fully determine the presence of hashimoto thyroiditis there is complicated
immunological cascades that drive the pathological paths of hashimoto thyroiditis. Interleukin 17 is well
understood and investigated in relationship to hashimoto thyroiditis however there is minimal evidence on
how interleukin 38 is active in hashimoto thyroiditis. This study concludes that IL-17 is significantly
elevated while I1L-38 is reduced indicating an opposite immunological responses.
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INTRODUCTION

Thyroiditis is a general term for inflammation of the thyroid gland. The most common forms of thyroiditis
encountered by family physicians include Hashimoto, postpartum, and subacute. Most forms of thyroiditis
result in a triphasic disease pattern of thyroid dysfunction. Patients will have an initial phase of
hyperthyroidism (thyrotoxicosis) attributed to the release of preformed thyroid hormone from damaged
thyroid cells. This is followed by hypothyroidism, when the thyroid stores are depleted, and then eventual
restoration of normal thyroid function. Some patients may develop permanent hypothyroidism. Hashimoto
thyroiditis is an autoimmune disorder that presents with or without signs or symptoms of hypothyroidism,
often with a painless goiter, and is associated with elevated thyroid peroxidase antibodies. Patients with
Hashimoto thyroiditis and overt hypothyroidism are generally treated with lifelong thyroid hormone
therapytreatment of subacute thyroiditis should focus on symptoms. In the hyperthyroid phase, beta
blockers can treat adrenergic symptoms. In the hypothyroid phase, treatment is generally not necessary but
may be used in patients with signs and symptoms of hypothyroidism or permanent hypothyroidism.
Nonsteroidal anti-inflammatory drugs and corticosteroids are indicated for the treatment of thyroid pain.
Certain drugs may induce thyroiditis, such as amiodarone, immune checkpoint inhibitors, interleukin-2,
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interferon-alfa, lithium, and tyrosine kinase inhibitors. In all cases of thyroiditis, surveillance and clinical
follow-up are recommended to monitor for changes in thyroid function (Martinez Quintero B et al.,2021).
Autoimmune thyroiditis

Autoimmune thyroiditis (AT) refers to the various pathogenetic manifestations of chronic lymphocytic
thyroiditis, and it is a major common cause of gained hypothyroidism as well as linked is to a variety of
certain autoimmune endocrine as well as non-endocrine diseases (Sava et al., 2013). They reflect the loss
of immunological tolerance and share the presence of cell and humoral immune response against antigens
from the thyroid gland with reactive infiltration of T cells and B cells, autoantibody generation and,
subsequently, the development of clinical manifestations.Generally, while T lymphocytes are the main cell
type infiltrating the gland in HT, a B cell response predominates and determines the presence of GD
(Franco. JS et al.,2013). the most common autoimmune disorder of thyroid gland is a Hashimoto's
thyroiditis.( J. Larry Jameson Anthony P. Weetman 2014).

Hashimoto thyroiditis

Hashimoto thyroiditis is an autoimmune disease that destroys thyroid cells by cell and antibody-mediated
immune processes. It is the most common cause of hypothyroidism in developed countries. In contrast,
worldwide, the most common cause of hypothyroidism is an inadequate dietary intake of iodine.
This disease is also known as chronic autoimmune thyroiditis and chronic lymphocytic thyroiditis. The
pathology of the disease involves the formation of antithyroid antibodies that attack the thyroid tissue,
causing progressive fibrosis. The diagnosis is often challenging and may take time until later in the disease
process. The most common laboratory findings demonstrate an elevated thyroid-stimulating hormone
(TSH) and low levels of free thyroxine (fT4), coupled with increased antithyroid peroxidase (TPO)
antibodies. However, earlier on in the course of the disease, patients may exhibit signs, symptoms, and
laboratory findings of hyperthyroidism or normal values. This is because the destruction of the thyroid
gland cells may be intermittent( Eghtedari B. et al., 2022 ; Tagoe CE. et al.,2019).Hashimoto's struma
lymphomatosa was not considered a specific clinical entity until 1931, when Allen Graham .described the
condition as an autonomous pathology. In 1956, Rose and Witebsky demonstrated that rabbit
immunization with extracts of rabbit thyroid induced histologic modification on thyroid tissue similar to
HT, identifying anti-thyroglobulin antibodies in the serum. In the same year, Roitt, Doniach and colleagues
isolated anti-thyroglobulin antibodies from the serum of patients with HT and stated that patients with HT
may have an immunological reaction to thyroglobulin, concluding that Hashimoto's goiter should be
considered an autoimmune disease of the thyroid gland (Ralli, M et al.,2020). The development of
Hashimoto disease is thought to be of autoimmune origin with lymphocyte infiltration and fibrosis as
typical features. The current diagnosis is based on clinical symptoms correlating with laboratory results of
elevated TSH with normal to low thyroxine levels. It is interesting to note, however, that there is little
evidence demonstrating the role of antithyroid peroxidase (anti-TPO) antibody in the pathogenesis of
autoimmune thyroid disease (AITD). Anti-TPO antibodies can fix complement and, in vitro, have been
shown to bind and kill thyrocytes. However, to date, there has been no correlation noted in human studies
between the severity of disease and the level of anti-TPO antibody concentration in serum (khalfa et al.,
2018, khlafa et al., 2020, albideri et al., 2018 ).Interleukin-17 (IL-17), first reported by Yao in 1995 is a
proinflammatory cytokine that is mainly secreted by T helper-17 (Th17) cells in the initial CD4p T cell
subset. IL-17 secretion contributes to epithelial homeostasis, acute inflammatory responses, and B cell
stimulation after appropriate stimuli, acting as a bridge between the innate and acquired immune
responses. Notably, numerous studies have revealed that IL-17 plays important roles in various diseases,
including infectious and autoimmune diseases, cardiovascular disorders, nonalcoholic fatty liver disease,
and hematological and solid cancers (Li S et al., 2022).Emerging evidence has indicated that IL-17 is
highly expressed in malignant tumors, such as gastric carcinoma, colorectal cancer, non-small cell lung
cancer, and hematologic cancers. Importantly, IL-17 may serve as a potential diagnostic biomarker for
various malignant tumors, such as oral squamous cell carcinoma, breast cancer, stomach cancer, and lung
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cancer. Several studies have shown that IL-17 is highly expressed in HT (Li S et al., 2022).The results of
the present study demonstrate a significant increase in the serum IL-17 levels of HT patients, suggesting a
potential role of this cytokine in disease pathogenesis. It must be mentioned that IL-17 is a
proinflammatory cytokine and can also induce the expression of diverse proinflammatory cytokines and
chemokines .These inflammatory molecules are responsible for the formation of an inflammatory milieu
which augment disease progression by different pathways such as development of fibrosis. The
relationship between fibrosis of the thyroid gland and augmented inflammatory mediators is confirmed by
scientists such as (Li S et al.,2022). They indicated an association between the expression of IL-17 and
stromal fibrosis in patients' thyroid glands. The importance of IL-17 in the pathogenesis of HT has further
been verified by different clinical trials and also supported by experimental models of disease. For
instance, thyroid accumulation of Th17 cells in the murine experimental model of human HT with IL-
17+/+ T-cells but not in those with IL-17-/-T-cells indicates the role of IL-17 in HT pathophysiology
(Esfahanian et al., 2017).

The Role of 1L-38 in Inflammatory Autoimmune Diseases

IL-38, a recently recognized IL-1F member, is extensively expressed by immune cells and plays a crucial
role in a diverse array of inflammatory autoimmune diseases, however, its exact signaling and functional
pathway remains poorly understood since its discovery sixteen years ago. 1L-38 is considered to be an
antagonist similar to IL-1Ra and IL-36Ra, which mainly inhibit Th17 cytokines and are associated with
disease severity and treatment, suggesting that IL-38 might represent a potential biomarker for predicting
inflammatory autoimmune disease development and the clinical efficacy of inflammatory autoimmune
disease therapeutics. As the nature of IL-38 in common inflammatory autoimmune diseases has been well
demonstrated, IL-38 has been suggested to be a biomarker for the development of other inflammatory
autoimmune diseases. 1L-38 concentration is elevated in the salivary gland of patients with PSS. IL-38
expression is significantly increased in perilesional and lesional areas (Xie et al.,2019).

MATERIALS AND METHODS

A total of seventy patients fully diagnosed with hashimoto thyroiditis were selected from various hospitals
in the middle Euphrates area. Subjects were firstly diagnosed by clinicians using ultrasound and referred
for further laboratory investigations. A total of thirty two subjects free from any known disease were
recruited as control subjects. Subjects involved in this study were fully consenting patients. This study
follows the ethical approval obtained by the university of kufa ethical committee 2022. Fivr ml of venous
blood was collected aspectically and transferred into a EDTA tubes for serological (TSH, T3, T4, anti TPO
and anti TGA ) testing. Serum from both confirmed hashimoto patients and control subjects was used to
examine IL-17 and 1L-38 using ELIZA. Data was analyzed using the software packages Graph pad prism
for Windows (5.04, Graph pad software Inc. USA); data are presented as the mean + standard error (SE).
The comparison between the patients and control groups were analyzed by student one way ANOVA. A p-
value < 0.0001 was considered significant.

RESULTS

The total number of participants in the current study were 102 (100 %). Clinically confirmed hashimoto
thyroiditis were 70 (100) and a total of 32 disease free control subjects (100 %). A total of 17 (24.3%)
clinically confirmed hashimoto patients were male and 53 (75.7%) were females. Control subjects in the
current study were 11 males (34.4 %) and 21 (65.6%) females free from any known diseases and further
confirmed by serological investigations.

Thyroid serological parameters

Hashimoto thyroiditis is clinically confirmed by several methods including serological parameters such as
Thyroid stimulating hormone (TSH), triiodothyronine (T3), Thyroxine (T4), anti-Thyroid peroxidase
(TPO) and anti-Thyroid globulin (TGA). Hashimoto is also diagnosed using clinical ultrasound imaging.
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Table 1: mean values and standard error of routine serological hormones and antibodies used in
clinical diagnosis of hashimoto thyroiditis. Statistical analysis of difference between disease and
control groups is considered significant with a p value of p<0.005.

Groups Mean + SE

TSH 1Is] T4 TPO TGA
NV(0.25-5 NV(0.92-2.33 NV (60-120 NV (<8 NV(<18.0
mlIU/ml) nmol/L) nmol/L) IU/mlL.) IU/mlL)
Hashimoto 16.6 £1.252 0.545+ 0.4255 17.53 + 10.71 = 28.05 +=
0.8213 0.6498 0.1728
Control TSR 2.0+ 0.2833 915+ 0.763 = 0.387 +
0.08972 0.9888 0.4498 0.01367
P value = 0.005 = 0.005 = 0.005 = 0.005 = 0.005

Hashimoto patients in the current study had a mean TSH level of 16.6 mIU/ml with standard error of 1.252
which is above the normal values of 0.25-5 mIU/ml. Control subjects had a mean TSH level of 1.25 with
standard error of 0.08972 mIU/ml which is within the normal values range for a healthy individual.
Statistical analysis between hashimoto and control subjects TSH levels showed a clear Statistical
significant difference with a p value of (p<0.005) as shown in (table 1) above. Patients with hashimoto in
the current study had mean T3 levels of 0.545 with standard error of 0.4255 nmol/L which is below the
normal values of 0.92-2.33 nmol/L. Control subjects had a mean T3 level of 2.0 with standard error of
were 0.2833 nmol/L which is within the normal values range for a healthy individual. Statistical analysis
between hashimoto and control subjects T3 levels showed a clear Statistical significant difference with a
p value of (p<0.005) as shown in (table 1) above.Mean T4 levels of hashimoto patients was 17.53 with
standard error of 0.8213 nmol/L which is below the normal values of 60-120 nmol/L. Control subjects had
a mean T3 level of 91.5 with standard error of 0.9888 nmol/L which is below the normal values range for
a healthy individual. Statistical analysis between hashimoto and control subjects T4 levels showed a clear
Statistical significant difference with a p value of (p<0.005) as shown in (table 1) above. Hashimoto
patients in the current study had a mean anti TPO level of 10.71 IU/mL with standard error of 0.6498
which is above the normal values of <8 IU/mL. Control subjects had a mean anti TPO level of 0.763 with
standard error of 0.4498 IU/mL which is below the normal values range for a healthy individual <8 1U/mL.
Statistical analysis between hashimoto and control subjects anti TPO levels showed a clear Statistical
significant difference with a p value of (p<0.005) as shown in (table 1) above. Hashimoto patients in the
current study had a mean anti TGA level of 28.05 IU/mL with standard error of 0.1728 which is above the
normal values of <18.0 IU/mL. Control subjects had a mean anti TGA level of 0.387 with standard error of
0.01367 IU/mL which is within the normal values range for a healthy individual <18.0 1U/mL. Statistical
analysis between hashimoto and control subjects anti TGA levels showed a clear Statistical significant
difference with a p value of (p<0.005) as shown in (table 1) above.

Interleukin 17 and 38

Serological immune parameters play an important role in destruction of thyrocytes in hashimoto
thyroiditis. In the current study interleukin 147 and 18 were measured in patient with clinically confirmed
hashimoto thyroiditis and compared to control subjects. Graphical representation of mean serum
interleukin 17 in patients with hashimoto thyroiditis and control subjects is shown in figure (1). Patient
with hashimoto thyroiditis had a mean IL-17 level of 320 ng/ml with a standard error of 9.354 while
control subjects had a mean IL-17 level of 5.2 ng/ml with a standard error of 0.334. Statistical analysis of
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difference shows a clear Statistical difference (p<0.005) between mean IL-17 levels between hashimoto
thyroiditis patients and control subjects as shown below in figure (1).

IL-17 Concentration (ng/ml)
350 |

s ok 3k

300

250 -

5.2=0.234

Control IL-17 Hashimoto IL-17
Groups
Figure 1: Graphical representation showing mean IL-17 levels in hashimoto patients and their
corresponding control groups. Statistical analysis of difference is shown between each group and
their individual control groups. A * is indicative of statistical significance of a p vale of p<0.005.

Graphical representation of mean serum interleukin 38 in patients with hashimoto thyroiditis and control
subjects is shown in figure (2). Patient with hashimoto thyroiditis had a mean 1L-38 level of 0.027 ng/mi
with a standard error of 0.004 while control subjects had a mean IL-38 level of 1.58 ng/ml with a standard
error of 0.027. Statistical analysis of difference shows a clear Statistical difference (p<0.005) between
mean IL-38 levels between hashimoto thyroiditis patients and control subjects as shown below in figure
(2). Noticeable reduction in 1L-38 levels is seen in hashimoto patients compared to control subjects.
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Figure 2: Graphical representation showing mean IL-38 levels in hashimoto patients and their
corresponding control groups. Statistical analysis of difference is shown between each group and
their individual control groups. A * is indicative of statistical significance of a p vale of p<0.005.

Comparison between mean serum interleukin 17 and 38 in patients with hashimoto thyroiditis and control
subjects is shown in figure (3). Patient with hashimoto thyroiditis had a mean IL-38 level of 0.027 ng/ml
while control subjects had a mean I1L-38 level of 1.58 ng/ml with a standard error of 0.027. Patients with
hashimoto thyroiditis also had a mean IL-17 level of 320 ng/ml while control subjects had a mean IL-17
level of 5.2 ng/ml. Statistical analysis of difference shows a clear Statistical difference (p<0.005) between
mean 1L-38 levels and IL-17 in hashimoto thyroiditis patients. The results of serological interleukins
indicate a reduction in serum IL-38 and an increase in IL-17.
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Figure 3: Graphical comparison between mean IL-17 and 38 levels in hashimoto patients and their
corresponding control groups. Statistical analysis of difference is shown between each group and
their individual control groups. A * is indicative of statistical significance of a p vale of p<0.005.

DISCUSSION

Serological parameter such as thyroid associated hormones including TSH were significantly changed in
comparison to those from a healthy individual. TSH levels were increased in hashimoto thyroditist patients
as well as T3 and T4 level reduction in blood in comparison to control subjects. Decisive measures are
those elicted by the use of anti TPO and anti TGA test which indicate the presence of autoimmune
hashimoto thyroiditist (almsaid et al., 2020). In the current study anti TPO and anti TGA were both
significantly elevated in comparison with control serological immune parameters. The current study proves
that IL-17 is highly involved in the immune response associated with hashimoto thyroiditis. As the nature
of 1L-38 in common inflammatory autoimmune diseases has been well demonstrated, 1L-38 has been
suggested to be a biomarker for the development of other inflammatory autoimmune diseases.The results
of this study shows that IL-38 which play important roles in autoimmune diseases and can rise in
serological and lesions samples. In this study however it was seen to decrease which may explain its role
as a regulatory immune cytokine and their for due to its broad anti-inflammatory it is reduced in hashimoto
thyroiditis patients to increase other pro inflammatory cytokines such as IL-17. This study concludes that
despite positive serological diagnostic investigation used to fully determine the presence of hashimoto
thyroiditis there is complicated immunological cascades that drive the pathological paths of hashimoto
thyroiditis. Interleukin 17 is well understood and investigated in relationship to hashimoto thyroiditis
however there is minimal evidence on how interleukin 38 is active in hashimoto thyroiditis. This study
concludes that IL-17 is significantly elevated while 1L-38 is reduced indicating an opposite immunological
responses.
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