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IL-33 and IL-35 cytokines Hashimoto's Thyroiditis (HT) are identified by chronic thyroid gland

participates in HT
development and
pathogenesis.

inflammation with uncertain etiologies, is it an autoimmune illness.
Interleukin-33 and IL-35 have recently been discovered to play a role in
progression of humerous autoimmune disorders. Interleukin-35 (IL-35), a
cytokine family member of interleukin-12, has been demonstrated to be an
effective immunosuppressive as well as anti-inflammatory action. Treg
generate IL-35, which is responsible for Tregs' immunological suppressive
role. Increasing IL-35 level through experimental models may play an
important function in avoiding Auto - immune illnesses. Furthermore, HT
is hypothesized to be a regulatory T cell associated auto-immune disease
marked by a lack of self-tolerance. Interleukin-33 (IL-33) has recently been
discovered to play a role in progression of numerous autoimmune
disorders. In this study, the role of IL-33 and IL-35 in development and
pathogenesis of HT are studied. One hundred-twenty subjects enrolled in
this study, The levels of 1L-33, IL-35 in serum are measured. And the
samples divided as 40 newly diagnosed HT patients before treatment
classified into (Euthyroid HT, Subclinical HT and Overt HT) based on
thyroid function test presentation, 40 non immune hypothyroidism and 40
healthy controls were determined by enzyme-linked immunosorbent assay
(ELISA). and Electrochemiluminescence immunoassay (ECLIA) method.
The serum IL-33 were significantly elevated in newly diagnosed HT
patients, compared to non immunehypothyroidism and healthy control with
an significantly decreased in IL -35 in newly diagnosed HT when compare
with non- immunehypothyroidism and healthy control.
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1. INTRODUCTION
Hashimoto's thyroiditis (HT) is a chronic inflammatory condition that is among common autoimmune
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disorder [7]. In iodine-deficient areas of the world, HT is the most common cause of hypothyroidism. It is
just a distinct type of AITD, where the thyrocyte is targeted by a number of immune cell with auto antibody
mediated immunological mechanisms [7], [12], [17], [23], [44].

Lymphocytic infiltration of the thyroid, anti-thyroid autoAb and thyrocyte death resulting in follicular
destruction are all signs of HT [7], [12], [17], [23], [44].

Even though the exact cause of HT isn't known, it's widely thought that the production of some
proinflammatory cytokines could be a factor in its development, like rheumatoid arthritis (RA) [3], [40]. As
evidence of this, selective blocking of proinflammatory cytokines is one of the best ways to keep pathologic
change in the right direction in those illnesses [5]. The proinflammatory cytokine interleukin-1 (IL-1) and its
natural antagonist, IL-1 receptor, have been found to be out of balance in several studies, in pathogenesis of
HT [30], [42].

Indeed, some IL-1 family members, including interleukin-18 (IL-18), have been linked to HT pathogenesis.
IL-18 has been recognized as a key Thl-polarizing cytokine in HT. Previously, it was found that IFN-
upregulates IL-18, which may lead to thyroid damage in HT patients [21], [28].

The newest member of the IL-1 family, IL-33 too were considered to involve a function in the of various auto
- immune illnesses [25], [47]. Elevated serum IL-33, a disease marker, has been discovered in various
autoimmune disorders, including rheumatoid arthritis (RA) [54], Graves’ disease (GD) [8] and systemic lupus
erythematosus (SLE) [55].

The 1L-33 appears to be relevant in a number of chronic inflammatory disorders [31].

IL-33 can induce either immune responses type Thl or Th2 in immunological disorders, depending on the
microenvironment, type of activated cell, and cytokine miliu in injured tissues. Th2 responses are augmented
by IL-33, which stimulates the production of IL-5 and I1L-13 as Th2 cytokines [31], in comparison to IL-1
and I1L-18 It also causes mast cells, natural killer, and natural killer T lymphocytes to secrete proinflammatory
Thl cytokines [38]. IL-33 has emerged as a promising targeted therapy for a variety of illnesses [25], [47].
Using monoclonal antibody against interleukine -33 [27]. In response to an aerosolized ovalbumin challenge,
there was a considerable reduction in airway inflammation [36].

Despite GD and HT are both autoimmune thyroid disorders (AITD) with significant similarities, the
pathophysiology mechanism are unique. Th2 cells were prevalent during development of GD, whereas HT is
associated with classic Thl illnesses such as RA [16].

A recent study found that people with GD had higher levels of 1L-33 in their blood [8], but the important and
function of IL-33 in HT is remain unclear.

Considering IL-33 was play role in many auto-immune disorder, study hypothesized that upregulation of IL-
33 most likely has a role in the operation of HT [23], [12].

As well as, break of immune-tolerance to thyroid auto antigens is key feature of HT. Reducing the numbers
of regulatory T cell is hypothesized to get involved at the start and progression of auto-immune illnesses in
thyroid disorders [6]. Interleukin-35, a member of the IL-12 cytokine family, is an important mediator that
stimulates T reg proliferation, suppresses CD8+ T cell activity, and reduces inflammation [15], [13], [14].
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IL-35 secretion has only been observed in non-stimulated mouse regulatory T cells. [15] and stimulated
human regulatory T lymphocyte [10]. In numerous autoimmune models, such as experimental colitis, IL-35
has clear immunosuppressive/anti-inflammatory properties [15], [52], autoimmune diabetes [4] collagen-
induced arthritis [34], allergic airway disease [51] and autoimmune encephalomyelitis [13]. The role of IL-
35 in HT, is a fascinating subject. Exact mechanism of HT has remained still obscure.

The purpose of this study was to see if circulating levels of IL-35 and IL-33 are connected to HT and any of
its components.

2. Method

blood samples are collected from 40 newly diagnosed HT outpatients before start treatment. The presence of
goiter, typical U/S, and anti thyroid Ab were used to make the diagnosis of HT (mainly to TPO and Tg). 40
non immune hypothyroidism and 40 healthy volunteers as the control group was made up of people who
looked like they were healthy and didn't have any long-term medical problems. They had normal clinical
exams and no past of thyroid disease or any other long-term illness, which could affect our results. An Ethics
Committee of the Baghdad Teaching Hospital/Medical City gave its approval to this project. Each participant
signed a written informed consent form. Overt hypothyroidism was known as low FT4 or FT3 and high TSH
in the blood. Subclinical hypothyroidism was defined as high TSH and normal levels of FT4 and FT3 in the
blood.

Subjects were excluded if she/he had a history of goiter, chronic respiratory diseases, smoking, neuromuscular
disease, narcolepsy, T1DM, malignancy, renal disorder, chronic heart failure, autoimmune hepatitis, multiple
sclerosis, rheumatoid arthritis, sedative drug user or alcoholic abuse, pregnancy, other endocrinological
diseases, and recent infection.

Serum TSH,T3,T4, FT4 and FT3 levels were evaluated using full automated siemense analyzer (Germany)
with electrochemiluminescence immunoassay (ECLIA) method, anti- (TPOAb) and anti- (TgAb)
concentration were measured using aeskuliza Elisa kit.

Normal ranges in our laboratory are as follows: TSH=0.27-4.20 ulU/ml, FT4=0.93-1.70 ng/dl, FT3=2.0—
4.40 pg/ml, TPOAb <35.0 IU/ml, TgAb <115.0 IU/ml. Enzyme-linked immunoassay (ELISA). Blood
samples were centrifuged for 15 min at 3000xg and separated sera were stored at —80 °C. Serum levels of IL-
33 and IL-35 are measured using ELISA kit (Sunlong, Wuhan. China).

2.1 Statistical Analysis

Statistical study. The Kolmogorov-Smirnov test was used to check the normality of the parameters. Means
and standard deviations (SD), median (range), and one-way analysis of variance were used to look at the
differences between the two groups (ANOVAor Kruskal-Wallis test with Mann-Whitney U test. Tukey post
hoc test If a significant difference was found after ANOVA among groups. Categorical variables were
reported as frequency counts, and the differences were examined using the chi-square test or Fisher exact test.
Spearman rank order correlations were used to examine the relationships between IL-35 and IL33 and
laboratory indicators, clinical evaluations, and thyroid volume. The statistical analyses were performed using
IBM SPSS Statistics version 24, and p0.05 was considered statistically significant.

3. RESULTS
People were put into three groups based on their thyroid hormone levels: In Group 1 (n=40), there were new
cases of HT; in Group 2 (n=40), there were new cases of nonimmune hypothyroidism; and in Group 3 (n=40),
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there were healthy people who didn't have any thyroid problems in the past or now.

Characteristics of the groups are shown in Table 1. There was no significant difference among groups in terms
of age, gender.

SerumlL-33 levels significantly higher in HT patients compared with the healthy control (P<0.05). The serum
level of IL-35 was significantly lower in the Group 1 than in the Group 2 and Group 3.

3.1

3.2 Comparisons of different markers by groups (Hashimoto’s, nonimmune hypothyroidism and healthy
controls)

An analysis of variance (ANOVA) was conducted to determine whether there were significant differences in
IL-35, IL 33pg/ml, by groups.

Table 1 Means, standard deviation, median and interquartile ranges of different markers by the study

groups
Markers = Groups Median (1st Q- 3rd Q) Pvalue*  n,°
n=40
IL 35 Hashimoto 133.60 (105.00- 154.463)
Non !mmune 160.49 (158.44- 181.725) < 0012 0.54
hypothyroidism
Control 187.15 (165.75- 199.038)
IL 33 Hashimoto 34.215 (25.17- 45.00)
Non immune  26.1 (24.00- 34.250) < 0011 018

hypothyroidism
Control 24.1 (21.51- 32.500)
*Results for Significance Testing against the levels of groups using F-Tests (ANOVA)

IL-35

There were significant differences in IL-35 among the group, F (2, 117) = 67.20, p <.0012, The eta squared
was 0.53 indicating groups explains approximately 53% of the variance in IL-35.. Similarly, the median of
IL-35 for NIHT was significantly smaller than for Control, p < .001.

Table ROC curve criteria of 1L-33 as discriminating Hashimoto disease from Non-Immune hypothyroidism

(AUC) SE 95% CI P Youden | cutoff Sensitivity = Specificity
IL-33 index J
0.694  0.107 0.484t00.847 0.0894 0.4377 >32.1 72.39 72.12

AUC = Area under the ROC curve, SE= Standard Error, 95% CI = 95% Confidence interval

Table ROC curve criteria of 1L35 as discriminating Hashimoto disease from Non-Immune hypothyroidism

(AUC) SE 95% CI P Youden  cutoff Sensitivity = Specificity
IL-35 index J
0.920 0.0712 0.721t00.876 <0.0001 0.8231 <150.12 91.79 79.61
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4. DISCUSSION

The IL-1 receptor family appears to play a crucial role in the pathophysiology of HT, according to mounting
data. Polymorphisms in the I1L-33 and its receptor were found to enhance the risk of AITD in a prior
investigation [50]. The IL-33/ST2 pathway has been shown to be active in a variety of autoimmune illnesses,
like graves disease [8]. We found a particular dysregulation of 1L-33 and its receptor in HT in the current
investigation. HT is considered to be Thl-trend disease, meaning it produces more Thl cytokines like IFN-.
In HT thyroids, I1L-33 are increased. Increased IL-33 in HT has a specificity that is consistent with RA [46],
and Multiple Sclerosis [11], which are characterized by Thl phenotype. It is therefore conceivable that IL-33
overexpression may represent one of the earlier events in HT pathogenesis that may polarize toward Thl
phenotype, like its role in RA. IL-33 augmented Th2 response by interacting with its receptor ST2L. It
attenuated experimental allergic encephalomyelitis (EAE) by suppressing the expression of IFN-y and IL-17,
while increasing Th2-type cytokines of 1L-5 and IL-13 production [24].

Furthermore, 1L-17 and IFN- were shown to be elevated in HT gland tissues in a prior investigation [41],
Increased IL-33 may not inhibit, but it may work in tandem with IFN-gamma and IL-17. In some
immunological illnesses, such as collagen-induced arthritis, IL-33 was also thought to be a pro-inflammatory
cytokine that might trigger an inflammatory response [36]. 1L-33 and IFN- are intimately connected in atopic
dermatitis, 1L-33 stimulates the release of IFN- by activated T cells, however it does not cause considerable
production of IL-5 or IL-13 [22] This is in line with our HT findings. This shows that during the progression
of HT, IL-33/ST2 may be in a Th1/Th17 trend. Given the complexity of the HT mechanism, I1L-33 may not
only correct the Th1/Th2 and Treg/Th1l7 imbalances, but also engage in those shifts and contribute to the
generation of inflammatory cytokines. In HT PBMCs, there were more CD4+ST2L+ T cells, which respond
to increased IL-33 and activate the pathway. An key idea in the IL-33/ST2 system that is also shared by other
members of the IL-1 family (e.g., IL-1 and IL-18) [1]. The pathophysiology of HT has been associated to
imbalances in the IL-1 and 1L-18 systems [16], [30], [32]. In this study, we found circulating 1L-33 were
significantly increased in the HT group, similar to the result in IBD study [37].

Serum levels of 1L-35 were low in people who had recently been diagnosed with HT. As far as we know, this
is the first study in Iraq that looked at I1L-35 levels in people who had recently been diagnosed with HT. There
is a lot of IL-35 made by Tregs, and it plays a big part in the development of many inflammatory and
autoimmune diseases [15], [34], [13], [52], [4], [51].

IL-35 promotes the immune inhibitory function and proliferation of Tregs. It contributes to development of
autoimmune thyroiditis by causing loss of immune tolerance depending on the decrease in number of Tregs
and impairment of their function [43], [6], [39].

In Apart from low IL-35 levels in the hypothyroidism group, IL-35 levels in the overt hypothyroidism group
were found to be lower than those in the subclinical group in the current investigation. There is a link between
autoimmune hypothyroidism and other anti-inflammatory cytokines (IL-4, TGF-beta, I1L-10) that have
comparable qualities to IL-35. TGF-beta levels that are lower have been linked to HT [2], [48], whereas
increased levels of TGF-beta and IL-10 have been showed to suppress experimental autoimmune thyroiditis
[18], [56]. These investigations corroborated our findings, which revealed that low levels of IL-35 were linked
to HT.

The decreased IL-35 levels may contribute to both development of autoimmune thyroiditis and gradual
intensification of hypothyroidism by leading to impairment in Treg cell numbers and functions. Besides, IL-
35 levels might decrease impairment in Treg cell functions because of impairment in Treg cell functions and
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decrease in number of Tregs. The most important mechanism that might explain the physiopathological
relation between 1L-35 and autoimmune hypothyroidism is the reciprocal interactions between IL-35 and
Tregs. The characteristics of thyroid cell destruction for autoimmune thyroiditis can be seen as the
consequence of inappropriate expression of Fas or TRAIL death pathway molecules and down-regulation of
the apoptosis controlling protein Bcl-2 [19], [45].

IL-35 has recently been found to reduce apoptosis in pancreas cancer cell lines fixed in paraffin by increasing
Bcl-2 and decreasing TRAILR1 [33].

Similarly, we assumed that decreased levels of IL-35 could induce apoptosis that may also be involved in the
pathogenesis of HT. Reduced antibody titers in the collagen-induced arthritis mice model can be achieved
with recombinant IL-35 [26].

Furthermore, 1L-35 induced regulatory B cells to decrease autoimmune illness. A reduced IL-35 level was
hypothesized to increase the proliferation of TPOA b-producing B cells. There are various flaws in this study.
A cross-sectional design meant that we couldn't prove the causal link between IL-35 and HT. To begin with,
we failed to assess the level of T-regs in the blood and thyroid tissue. Thirdly, no apoptotic markers (Bcl-2,
Fas, TRAIL) were utilized to measure circulating apoptotic activity and thyroid tissue apoptotic activity. This
was a significant oversight.

5. CONCLUSION

Our work establishes that IL-33 specifically displaying an increased may have a pivotal role in the
pathophysiology of HT. By altering the release of inflammatory cytokines and not just the Th2 response,
dysregulated 1L-33 may contribute to inflammatory processes in HT.

Our findings suggest that IL-33 might offer some novel targets for therapy of HT, except considered as
biomarkers. decreased levels of IL-35 were associated with autoimmune hypothyroidism and its severity. We
suggest that IL-35 exerts a protective effect against auto destruction of thyroid tissue. This study was to
ascertain whether there could be a role for 1L-35 in human autoimmune thyroid disease.

We hypothesize that in this condition the role of IL-35 might be directed to the stimulation of Treg cell
proliferation and antibody production rather than to the suppression of the inflammation. Further studies are
needed to elucidate a link between IL-35 and autoimmune hypothyroidism.

6. LIST OF ABBREVIATIONS

HT = Hashimoto’s Thyroiditis

IL-33 = Interleukin-33

ELISA = Enzyme-Linked Immunosorbent Assay
RT-PCR = Real-Time Quantitative PCR
CON = Control Group

RA = Rheumatoid Arthritis

IL-1 = Interleukin-1

IL-18 = Interleukin-18

SLE = Systemic Lupus Erythematosus

GD = Graves’ Disease

AITD = Autoimmune Thyroid Diseases
PBMC = Peripheral Blood Mononuclear Cells
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PBS = Phosphate-Buffered Saline

TBST = Trisbuffer Saline with 0.1% Tween
HRP = Horseradish Peroxidase

ILIRACP = IL-1 Receptor Accessory Protein
SIGIRR =Single Ig IL-1-Related Receptor

EAE = Experimental Allergic Encephalomyelitis
IBD = Inflammatory Bowel Disease
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