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Abstract

Background: Autoimmune thyroid diseases (AITD) are caused by environmental factors that alter
self-tolerance in genetically susceptible individuals.Inappropriate cytokine expression appears
to play a role in the genesis of multiple diseases, including autoimmune thyroid disorders. Aim:
To evaluate the role of cytokines IL-27 and IL-37 in autoimmune thyroiditis. Methods: Fifty
patients with Graves' disease and fifty patients with Hashimoto's thyroditis, both newly
diagnosed, were enrolled in this study, along with fifty apparently healthy individuals to serve
as a control group. Patients were gathered between November 2020 and December 2021 by
the Endocrinology and diabetes consultant at Al-Imamain Al-Kadhymain Medical City in
Baghdad and the Specialized Center for Endocrinology and Diabetes at the Thi-Qar health
directorate. In the current investigation, Enzyme-Linked Immunosorbent Assay was used. Result:
Serum levels of IL-37 and IL-27 were statistically significantly different between Graves disease
patients and controls (p=<0.001). while only IL- 37 was significantly different between
Hashimoto's disease patients and controls p=0.005. Conclusion: Patients with Graves disease
and Hashimoto's thyroiditis have elevated IL-37 serum levels, but only Graves disease has an
elevated IL-27 level, implying that these cytokines may play a role in the pathogenesis of

autoimmune thyroiditis.
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Introduction

Autoimmunity is the mechanism through which an
organism fails to recognize its own constituent parts
as'self,’ hence provoking an immune response
against its own cells and tissues. Depending on their
clinical appearance, autoimmune disorders can be
classed as systemic or organ-specific. (1).

AlTDs are characterized by two types of symptoms:
Graves' disease (GD) and Hashimoto's thyroiditis
(HT). The most frequent kind of thyroid inflammation
is HT, which is distinguished by unusually increased
thyroglobulin  antibodies (TGAb) and thyroid
peroxidase antibodies (TPOAb). In clinics, it
produces hypothyroidism and manifests clinically in
the opposite way as GD (2). HT is more prevalent in
middle-aged women (3). GD is one of the most
prevalent causes of hyperthyroidism, marked by
positive thyroid-stimulating hormone (TSH) receptor
antibodies (TRAb), and is an organ-specific
autoimmune disease defined by excessive thyroid
hormone release (TH). TRAb can bind to the TSH
receptor on thyroid follicular cells, thereby
stimulating the production of thyroid hormones (4).
Cytokines are a class of polypeptides produced
mostly by immune cells, but also by non-immune
cells; they play a crucial role in initiating and
coordinating inflammatory and immunological
responses (5). IL27 is a heterodimeric cytokine
doi.org/10.31838/hiv22.02.601

produced primarily by antigen-presenting cells, such
as DCs and monocytes/macrophages (6). IL27 is a
pleiotropic cytokine with various functions within the
immune system (7). It has been demonstrated that IL-
37 is a natural inhibitor of innate immunity and
inflammatory reactions. The high level of IL-37
expression in inflammatory tissues limits an excessive
inflammatory response (8).

This study was chosen due to the importance of
cytokines as major inflammatory mediators in
autoimmune illnesses, as well as the shortage of
previous research on the subject in Iraq.

Materials and Methods

Current study is conducted From November 2020 to
December 2021, this case-control study included
100 patients with newly diagnosed autoimmune
thyroditis (50 Graves' disease and 50 Hashimoto's
thyroditis) and 50 apparently as healthy controls.
Each patient had 2 ml of whole venous blood drawn
and collected in gel tubes for serum separation.
Patients with newly diagnosed autoimmune thyroid
disease are acceptable. People on therapy or with
another autoimmune disease, patients with negative
anti TSH Receptor antibody for Graves disease and
negative anti thyroid peroxidase antibody for
Hashimoto's thyroditis, patients with radioactive
iodine or thyroidectomy are all excluded.
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Statistical Analysis

The Statistical Package for the Social Sciences (SPSS)
version 26 was used for statistical analysis,
categorical data were reported as counts and
percentages, and the Chi-square test was used to
describe the relationship between these data. The
minimal statistically significant difference is less than
or equal to 0.05..

Results

Graves disease patients, Hashimotoes thyroditis
patients, and controls had mean ages of
35.50+12.80, 42.80+12.73 and 38.16%11.69,
respectively. There were no statistically significant
differences between the mean age of Graves disease
patients and the control group (P=0.286), nor were
there any between the mean age of Hashimotoes
thyroditis patients and the control group (p=0.064),
but there were statistically significant differences
between the mean age of Graves disease and
Hashimotoes thyroditis (p=0.004). (Figure 1)
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Figure 1: Mean age of patients and controls

Most Graves disease patients were between the
ages of 20-40 (56.0%) while Hashimotoes thyroditis
patients were >40 (60.0%). There was no statistically
significant  difference  between  Autoimmune
thyroditis patients and controls across age groups
(P=0.118) (Figure 2).
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Figure 2: Distribution of age groups among patients
and controls
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In terms of sex distribution, 37 (74.0%) and 43
(86.0%) of Graves disease and Hashimoto's thyroditis
patients were females, whereas 13 (26.0%) and 7
(14.0%) were males, respectively. There was also no
statistically significant difference between the
autoimmune thyroditis groups and the controls
(P=0.144). (Figure 3).
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Figure 3: Distribution of Sex among patients and
controls

The current study of IL-27 showed statistically
significant difference between Graves' disease and
control group (p=<0.001) while there was no
statistically ~ significant  differences  between
Hashimotoes and control group (p=0.618) (Figure 4)
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Figure 4: IL-27 levels in patients and controls

In terms of IL-37, the current study found a statistically
significant difference between Graves' diseases
patients and controls (p=0.001), as well as a statistically
significant difference between Hashimoto's disease
and controls (p=0.005) (Figure 5)
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Figure 5: IL-27 levels in patients and controls
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Discussion

The majority of Graves disease (GD) patients in the
current study were between the ages of 20 and 40.
A study by Peter Laurberg et al. revealed that the
disease is most common in people between the ages
of 20 and 50. While the majority of Hashimotoes
thyroditis (HT) patients were over 40 (42.80+12.73),
this finding is consistent with another study by
Assaad et al. who found that the mean age was
40.40+12.06 years (9)

Concerning to the sex, the autoimmune thyroid
diseases more occurrence in females than in males,
this is probably due to differences between male and
female immune systems (10), which are present in
numerous animal species; in reality, males exhibit
immunological suppression as opposed to females,
which is associated with male sexual activity (11).
Females show greater immune reactivity (12), and
this enhanced immunological competency may
translate into enhanced resistance to infectious and
non-infectious diseases. Female immunoreactivity
may predispose people to have an autoimmune
disease. Females are more likely than males to suffer
autoimmune disorders. Estrogen inhibits Th1-
dependent disease but exacerbates Th2-dependent
disease. Testosterone and estrogens have been
found to reduce the severity of inflammatory
diseases (13) (14), Differences in reproductive
function may potentially explain sex differences in
autoimmunity; parental inheritance, mitochondrial
inheritance, genomic imprinting, and chromosomal
inactivation may play a role as well.

Immunological alterations in females during
pregnancy and their reversal in the postpartum
period are decisive, despite the fact that the
susceptibility of females to AITD is also documented
in nulliparous women. Microchimerism is an
endogenous component linked to AITD (15). The X
chromosome has an abundance of genes involved in
immunity (16),(17). Inactivation of the X chromosome
has been hypothesized to contribute to the onset of
autoimmune disease. Skewed X chromosome
inactivation is reported in HT and GD, and the study
revealed a considerably increased prevalence of
skewed XCl in the blood cells of females with AITD
(18). Compared to the X chromosome, the Y
chromosome has received less attention in the
context of human autoimmunity. The Y chromosome
is lost with age in HT and GD, according to research
(19). These findings suggest the significance of the X
chromosome in autoimmunity (14).

The current study showed IL-27 is statistically
significant difference in Graves' disease as compared
to control group p=<0.001, but elevated without any
significant association in Hashimotoes thyroditis
p=0.618. IL-27 which possesses both pro-
inflammatory and anti-inflammatory activities (20).
There were more than one study (21-23) conclude
that IL-27 has a pathogenic role in T-cell-mediated
disease by inhibiting anti-inflammatory cytokines and
enhancing pro-inflammatory cytokines. Weiwei He et
3223
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al. discovered that single-nucleotide polymorphisms
supported the connection between [L-27 and
autoimmune thyroid disorders (7). IL-27 is capable of
inducing the proliferation of naive T cells, promoting
TH1 immunological responses, and contributing to
the onset of some autoimmune disorders (24).

The increased serum levels of IL-27 in GD patients
compared to the control group suggests that these
cytokines may play a pro-inflammatory function in
GD. In contrast, IL-27 has been demonstrated to
possess anti-inflammatory activity in autoimmune
disease; however, the precise conditions that confer
IL-27's dual functional characteristics have not yet
been fully elucidated (25). IL27 has been found to
function as a negative immune response regulator
during infection and autoimmune inflammation (26).
IL-27 levels were found to be lower in several
autoimmune diseases compared to healthy
individuals (27). This may be because it inhibits the
synthesis of pro-inflammatory cytokines by CD4 T
cells, such as IFN and IL-6, and regulates the
production of anti-inflammatory cytokines, including
IL-4, IL-10, and transforming growth factor (TGF)-3.
Current study disagreed with Saeed et al. that found
reduced serum levels of IL-27 in patients with GD
(28). This differences may because the all patient in
this study was newly diagnosed autoimmune
thyroditis or may be due to that the IL-27 have dual
function pro and anti inflammatory effect. Saeed
M.H. et al. suggested that the dual role of IL-27 may
be explained by the fact that this cytokine can be
released from a variety of cells, such as antigen-
presenting cells, under a variety of settings based on
the types of disease, cytokine network, and
dominant cytokine profile (28).

Concerning serum level of IL-37, present study
finding statistically significant differences between
Graves' disease and controls (p=<0.001). And also
there are statistically differences in Hashimotoes
thyroditis with healthy controls (p=0.005). This results
in agreement with Yanqun Li et al. who discovered
that the levels of IL-37, TNF-a, IL-6, and IL-17 in
PBMCs and serum were considerably higher in
patients with GD than in healthy controls (p=0.0006),
this study shown that the levels of serum IL-37 and
IL-37 expression in PBMCs were positively and
tightly linked with the levels of pro-inflammatory
cytokines TNF-a, IL-6, and IL-17 in GD patients.
Increased levels of IL-37 in patients with GD are
connected with TNF-a, IL-6, IL-17 and disease
activity, and it protects against the inflammatory
effect of GD by suppressing the synthesis of
proinflammatory cytokines. Therefore, IL-37 may
serve as a potential research target for the
pathogenesis and treatment of GD. (29), same the
study explain that the therapy with recombinant IL-
37 significantly decreased the secretion and
repressed the expressions of pro-inflammatory
cytokines TNF-a, IL-6 and IL-17 in the PBMCs of GD
patients. On the other hand Marcel F Nold et al,
found the pro-inflammatory cytokines induce the
production of IL-37 (30). Therefore, it is reasonable
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to predict that the pro-inflammatory cytokines in GD
patients may stimulate the development of IL-37 in
PBMCs, and that IL-37 may mediate a negative
feedback loop to inhibit excessive pro-inflammatory
cytokines in GD inflammation. This results also is in
agreement with Ruggeri et al. who discovered that
the IL-37 levels were significantly higher in HT than
in controls (P=0.018). IL-37 is up-regulated in HT and
may play a protective role by combating oxidative
stress and inflammation by inhibiting the effects of
Th1/Th17-mediated responses. (31). Ni Yan et al.
indicated that the significance of IL37 in the immune
response is well-established. Thus, SNPs in this
cytokine may have a role in the susceptibility to HT
and GD, where the immune response is a prominent
component (32). In another study of Cui-Ping Ren et
al. results showed that the relative expression levels
of IL-37 mRNA in HT patients were 4.4 times greater
than those detected in healthy controls (33). These
observations suggest that [L-37 may play a
protective role in chronic inflammations and
autoimmune disorders. IL-37 may therefore decrease
the excessive inflammatory response and also serve
as a protective cytokine in HT.
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