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IL-38 gene expression: A new player in Graves’ ophthalmopathy patients in Iraq
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ABSTRACT

Introduction and Aim: Thyroid eye illness is widely recognized as one of the most significant concerns
confronting the medical profession today. The thyroid-related ophthalmopathy also known as Graves’
ophthalmopathy is an autoimmune disorder that cannot be reversed and hence, research pertaining to the
identification of novel markers that can explain both the prognosis and the recovery of the condition is needed. In
this study, we aimed to investigate the 1L-38 gene expression levels among Graves’ ophthalmopathy patients in
Irag.

Methodology: The TSH levels were measured with an enzyme-linked immunosorbent assay (ELISA). The level
of IL-38 gene expression in patient blood samples and normal healthy controls was measured qualitatively using
RT-PCR.

Results: Patients who were diagnosed with Graves’ ophthalmopathy were observed to have abnormally low
levels of thyrotropin (TSH) in their serum. In these patients, the interleukin IL-38 gene expression was observed
to be significantly greater compared to healthy controls (P<0.01), the tendency of which continued even after one
year of therapy with anti-thyroid drugs.

Conclusion: The findings of this study indicate that the IL-38 transcript is important in the autoimmune response.
The identification of 1L-38 expression levels could contribute in the early clinical diagnosis and treatment of
thyroid eye disease
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INTRODUCTION assays to improve specificity and sensitivity (3).
, Interleukin 38 (IL-38), a member of the interleukin-

raves’ ophthalmopathy also known as 1 family can downregulate the levels of numerous
Graves” orbitopathy, is an autoimmune pro-inflammatory cytokines; for instance, 1L-38 can
disorder frequently ~associated with a inhibit the release of IL-17 by T helper cells (4).

hyperactive  thyroid (1). Increased thyroid-
stimulating antibody activity and cytokine release by
cytotoxic T cells produce Graves' ophthalmopathy
characterized by symptoms such as inflammation,
fat accumulation, orbital connective tissue

lengthening, and stronger eyelid muscles. The IL-38 in ophthalmopathy patients. The IL-38 gene is
antibodies and cytokines in question also stimulate a located between two antagonistic genes: the IL-1Ra

variet_y of cells beyopd j_ust t_he thyroid, including gene (IL-IRN) and the IL-36Ra gene (IL-36RN) on
preadipocytes and periorbital fibroblasts. As a result, chromosome 2q13-14 (6). The progression and

fat deposits and an abundance of hydrophilic result of inflammation depend on the equilibrium of
glycosaminoglycans which can bind water leading to anti- and pro-inflammatory substances. 1L-38 is a
proptosis,  diplopia, ~periorbital ~edema, and cytokine with a broad anti-inflammatory effect. The
congestion of the eyes. Untreated, it can cause anti-inflammatory effects of IL-38 in macrophages
irreparable muscular fibrosis and eye damage (2). and fibroblasts have previously been demonstrated

Patients with thyroid eye illness may experience a
unique self-limiting inflammatory disease process,
although the underlying mechanism is not well
understood at this time (5). So, it is important to
investigate both the mechanism and role played by

Over the past decade, thyroid test sensitivity and (7), and shown to reduce inflammation in arthritis. It

it was also shown that IL-38 gene expression is a
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negative regulator of inflammatory arthritis (7).
Ophthalmopathy patients have not had their 1L-38
function clearly defined till recently. As a result in
this study we aimed to look into the expression
levels of IL-38 in Graves' ophthalmopathy patients,
which could probably be used as a biomarker to aid
physicians in the early clinical diagnosis and
treatment of thyroid eye disease.

MATERIALS AND METHODS

This study compared 30 Graves' disease patients to
20 healthy people. Female patients undergoing
treatment at the Baghdad Governorate Private
Hospital between 22, January and 22, March 2022
were included in the study. All patients and healthy
controls were aged between 20 to 71 years. Prior to
treatment, patients with ophthalmopathy underwent
a battery of diagnostic procedures to determine the
etiology of the disease, the size of the thyroid gland,
and a clinical evaluation of nuclear thyroid by
ultrasound.

Determination of serum thyroid stimulating
hormone (TSH)

The serum TSH level was determined using an
ELISA kit using the protocol describer earlier (8).
The micro titer plate wells were designed to allow
for the estimation of serum reference, control, and
patient samples in duplicate. Control, standard, and
specimen aliquots of 50 ul were pipetted into their
corresponding wells, followed by additions of 50 pl
of TSH-Antibody-Biotin solution and 50 pl of the
active TSH-enzyme conjugate solution to each well.
After gently mixing the contents for 25-30 seconds,
the plate was covered and incubated at 25°C for one
hour at ambient temperature. The contents of each
well was discarded and washed three times with
250- 300pl of washing buffer (1X), followed by
addition of TMB substrate (100 pl) onto each well.
After 15 mins, 50 ul of stop solution was added
to each well, mixed carefully and the absorbance
read at 450 nm using an ELISA reader.

Extraction and purification of RNA

RNA was extracted from each sample using the
TRIzol™ Reagent kit (Promega, USA), as per the
manufacturer’s instructions. Briefly, 300ul of blood
was added to 700 pl of Trizol™ Reagent in
Eppendorf tubes, and the mixture lysed. For three
phase's separation, 200ul of chloroform was added
to the lysate in each tube, incubated for 2-3 minutes,
followed by centrifugation at 12,000 rpm for 10
minutes. The RNA-containing aqueous phase was
subsequently transferred to fresh Eppendorf tubes.
For RNA precipitation, 500 ul of isopropanol was
added to the aqueous phase, followed by incubation
or 10 mins and centrifugation at 12,000 rpm for 10
mins. The supernatant was discarded and the total

DOI: https://doi.org/10.51248/.v43i1.2027

211

IL-38 gene expression: A new player in Graves’ ophthalmopathy patients in Iraq

RNA precipitate, which appeared to be a gelatinous
pellet of white color at the bottom of the tube, was
collected. Then after adding 500 pl of 70% ethanol
to each tube, a brief vortex was performed, and the
tubes were centrifuged for 3 min. at a speed of
10000 rpm. The ethanol was aspirated and the pellet
air-dried. The RNA solubility test was performed
by rehydrating the pellet in 20 pl of nuclease-free
water and storing it in the refrigerator overnight.

Estimation of RNA purity and concentration

RNA concentration was estimated using a
quantiflour. For Iul of RNA, 199ul of diluted
QuantyFlour dye was mixed. After 5 minutes of
incubation at 25°C in a dark the RNA concentration
was estimated.

Genes expression of 1L-38 and B-actin using RT-
PCR

One-step gRT-PCR SYBR Green assay was used to
measure 1L-38 and g-actin (9) gene expression. IL-
38 and actin primers were obtained from
Macrogene, Korea. The forward and reverse primer
sequences for IL-38 and S-actin are given in Tablel.

Stock solutions of the forward and reverse primers
used in this study were prepared by dissolving the
Iyophilized primers in nuclease-free water to a
concentration of 100 pM/ul; this stock solution was
then diluted to a final concentration of 10 pM by
dissolving 10 ul of primer in 90 pl of deionized
water and stored at -23°C until use.

Quantitative Real-Time PCR (QRT-PCR)

The gene expression of IL-38 and Pactin genes was
carried out using qRT-PCR. The gRT-PCR master
mix consisted of the components listed out in Table
(2). Appropriate volume of extracted RNA was
added to master mix to get a 20ul final reaction
volume. The gPCR reaction was run, using the
cycling conditions given in Table 3 for the 1L-38 and
S -actin genes. qRT-PCR was performed using a
Real-time PCR machine that had been pre-
configured with qPCR soft software before the
experiment began (BioMolecular, Australia). By
employing the threshold cycle (Ct) approach, the
relative levels of gene expression as well as the fold
changes that occurred were determined (10). There
were two identical reactions that were carried out.
PCR applied in different area (11-17).
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The expression ratio was estimated without a
calibrator sample 2 according to the following
equation (18). Gene Expression Calculation
(Relative quantification), The calibrator was chosen

IL-38 gene expression: A new player in Graves’ ophthalmopathy patients in Iraq

from the control samples. C: values > 38 were
considered unreliable and neglected

ACt = Ct gene - Ct House Keeping gene AACt =
ACt Treated - ACt Control,

Folding =244t (Normalized expression ratio).

Table 1: Primers used in this study (9)

Primer Sequence (5°- 37) Tm (°C) | Amplicon size
IL-38 F: AACTTGGCATTTGTGAATGGGAT 66 81bp
R: CCATCGGCGGAGCCTCTTTT 60
p-actin F: TGTGATGGTGGGTATGGGTC 62 162 bp
R: ACACGCAGCTCATTGTA 54

Table 2: RT-PCR master mix for expression of IL-38 and B- Action

Master mix components Volume Volume
(ul/sample) | (96 samples)

gPCR Master Mix 5 480

RT mix 0.25 24

MgCl, 0.25 24

Forward and reverse primers 0.5 pM each | 48 each

Nuclease free water 2.5 240

RNA 1

Total volume 10 pl

Aliquot per single run 1 pl of Template

Table 3: Real-Time PCR cycling conditions

Steps Temp (°C) | Time (min: sec) | Cycle
RT. Enzyme activation 37 15:00 1
Initial Denaturation 95 10:00
Denaturation 95 00:20 40
Annealing 63 00:20
Extension 72 00:20
Melting curve analysis 65-95 2:00 1
Statistical analysis Ophthalmopathy | 0.04*+0.37 | 0.0029*
o patients
Data represented as means and standard deviations. Healthy control | 2.21°+0.012 | 0.0001*

The statistics analysis was performed using the
Statistical Processing and Analysis System-SPSS
(2019) software. The t-test was used to examine the
statistical significance of differences between means
and standard deviations for the study's parameters.
The significance of differences was estimated at a p-
value P<0.05 and P <0.01.

RESULTS

A total of 30 patients diagnosed with Graves’
Ophthalmopathy disease by clinical examination and
20 healthy controls were enrolled in this study. The
serum levels of Thyroid stimulating hormone (TSH)
measured in all of the participants is given in Table
4.

Table 4: Serum levels of thyroid-stimulating
hormone in ophthalmopathy patients and healthy
controls
TSH level
(ul/dl) + SD

Groups P-value
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Different letters in rows mean a significant
difference (P<0.01). SD: standard deviation.

As seen from Table, there was a significant decrease
(P < 001) in serum levels of TSH in
ophthalmopathy patients in comparison to the
normal healthy control group.

IL-38 gene expression

In  this study, wusing quantitative-reverse
transcription-polymerase chain reaction (QRT-PCR),
the amount of IL-38 mRNA transcripts that were
present in the blood of case-control subjects
(ophthalmopathy patients and healthy controls) were
estimated. The amount of fluorescence that is
measured at each cycle of PCR is directly connected
to the amount of PCR products that are produced, as
shown in Figures 1A and 2. Because only one peak
appeared in the melting curve, it was clear that the
primers for B-Actin and IL-38 were extremely
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specific. This was shown by the fact that the curve
had only one peak. To the best of our knowledge,
primer dimer formation did not take place while the
PCR was being performed (Figs. 3 and 4).

Normalised Fluorescence

T T T T T T
5 10 15 20 25 30 35 40
Cycle

Fig. 1: Melting curve analysis of the RT-PCR (real-time polymerase chain reaction) for g-actin gene expression.
A: Ct values pointed from 16 to 24. The photographs were taken directly from Mic-gPCR
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Fig. 2: B-actin gene melting curve
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Fig. 3: Melting curve analysis of the RTPCR (real-time polymerase chain reaction) for IL-38 gene expression.
A: Ct values from 11 to 18. The photographs were taken directly from Mic-qPCR
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Fig. 4: Melting curve of IL-38 gene

Table 5: Fold expression of IL-38 gene in ophthalmopathy patients and healthy controls

IL-38 Fold expression (fold) + SD
] P-value
Ophthalmopathy patients Healthy controls
0.69% + 0.86 4.79°+0.11 0.0031*

Different letters in raw indicate a significant difference *(P<0.01). SD: standard deviation.

This is the first study that we are aware of that
evaluates the utility of monitoring the levels of IL-
38 gene expression in patients who have a severe
condition caused by ophthalmopathy. The findings
showed that the folding of the IL-38 gene was
significantly ~ impaired in  patients  with
ophthalmopathy as compared to healthy controls (P
<0.01; Table 5).

DISCUSSION

In adults, the most common ophthalmopathy disease
is the Grave’s disease in which the excess amount of
thyroid stimulating hormone is secreted by an
overactive thyroid. Many studies have shown that
females are more likely than males to develop
ophthalmopathy due to the estrogen hormone, due
its key role in the physiologic role in female
development, reproduction, and regulation of tissues
and organ systems that support reproduction.
Estrogen is also affected by the development of
thyroid disorders (18). According to Zaman and his
colleagues, Grave's disease had a higher prevalence
of increased TSH levels (20.55%) in females than in
males (19). It has been demonstrated that Grave's
disease is an autoimmune illness that is brought on
by a convoluted interaction of hereditary and
environmental variables (20). According to Smith
and Hegedus (21), women have a 3% lifetime risk of
Grave's disease, while men have a 0.5% risk.

Research conducted on IL-38 transcripts has shown
that they play an important role in avoiding the
advancement of autoimmune Graves' disease. This is
accomplished by reducing the activation of self-
reactive T cells and delaying the beginning of
illness. This disorder manifests itself in a patient
whenever their immune system begins to attack their
own body (22). These findings provide credence to
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the findings by (23), who found that the blood 1L-38
concentrations of individuals with Graves’ disease
and Hashimoto's illness were significantly different
from those of healthy controls. Recently discovered
IL-38 is a member of the IL-1 family that inhibits
inflammatory signaling and, by extension, the
generation of inflammatory mediators. Because it
binds to important receptors like the IL-1 receptor 1,
the IL-36 receptor, and the IL-1 receptor 10, IL-38 is
able to make its anti-inflammatory effects last for a
longer period of time (23, 24). Recent research has
shown conclusive evidence that 1L-38 plays a role in
the development of autoimmune diseases. Recent
studies on IL-38 have mostly concentrated their
attention on the eye illness known as
ophthalmopathy (25). Thus the elevated levels of IL-
18 observed among Graves’ ophthalmopathy
patients in this study assumes significance, and
could be used as a biomarker in detecting the
development of this thyroid eye illness in females
with decreased TSH levels.

CONCLUSION

The expression of the 1L-38 gene is an excellent
diagnostic test that can be used to determine the
severity of Graves' disease of the eye. The prognosis
of autoimmune thyroid eye disease will help with
therapeutic applications, and the titer will determine
the severity of the condition.
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