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Abstract. Graves’ disease (GD) is an organ-specific autoimmune disease, characterized by
excessive autoantibody levels due to tolerance breakdown of thyroid-specific autoantigens. To
determine the role of interleukin-17 (IL-17) and transforming growth factor-p} (TGF-f) in GD,
we assessed their serum levels in patients with GD and healthy controls. Thirty patients with
hyperthyroidism, goiter, and positive thyroid-stimulating hormone receptor antibody diagnosed
as GD, according to the clinical diagnostic criteria for autoimmune thyroid disease. Blood
samples were also from 30 healthy individuals matched for age and sex as a control. Serum
levels of TL-17 and TGF-} were by using ELISA. TL-17 and TGF-f levels (14.43 = 2.15 pg/mL
and 10.44 = 3.19 pg/mL, respectively) were significantly higher in patients with GD than in
controls (707 + 145 pg/mL and 495 + 135 pg/mL. respectively). However, no correlation
between IL-17 and TGF-J level in patients with GD. The elevated serum level of IL-17 and
TGF-p in patients with GD reflects Th-2 predominance, which causes increasing of these pro-
nflammatory cytokines.

Introduction

Graves® disease (GD) is an autoimmune disorder, characterized by excessive production of
autoantibodies due to the breakdown of tolerance to thyroid-specific autoantigen. GD is also known as
an organ-specific autoimmune disease that mostly in humans.[ 1] there is a report that GD may develop
at any age, although it occurs 12 times more frequently in adults than in children.[2]

The impairment in GD involves the adaptive immune response, resulting from an imbalance of
Thl, Th2nd Thl7cells.[3] Thl7 cells are CD4 T cells that secrete interleukin (IL)-17, which is
known as a pro-inflammatory cytokine that plays a role in the pathogenesis of autoimmune disease.[4]
Elevated of IL-17 levels has been found in patients with rheumatoid arthritis, systemic lupus
erythematosus (SLE), aiff) psoriasis, although the role of IL-17 in the pathogenesis of the autoimmune
diseases is still unclear.[4]
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Imbalance of Thl and Th2 cells is also thought to be a cause of GD, where dysregulation of T-
regulatory cells leads to increased Th2 cell numbers, thus stimulating the formation of autoantibodies
specific to GD.[5] T-regulatory cells secrete cytokines, such as transf@ning growth factor-p (TGF-f)
and IL-10, to maintain the function of T-regulatory cells.[6] TGF-p is a pro-inflammatory cytokine
that plays a crucial role in differentiation of T-regulatory cells.[7]

This study aimed to analyze the differ@ce in levels of IL-17 and TGF-§ between patients with GD
and healthy control and to investigate the correlation between IL-17 and TGF-p in patients with GD.

2. Methods
The study design was cross-sectional study using a comparative analytical observation. A sample of
the study was measured using mean estimation formula, as mention below:

_ 2x(Za—Zb)* x Sc*
- (ul —u2)?

There are 30 samples, for each patients group and control group. This study was conducted in July
2017 and the participant were patients with Graves’ disease, based on clinical and laboratory
examination of Graves’ disease. Patients with euthyroid, history of medication with thyroid drugs,
immunosuppressive drugs and history of allergic and other autoimmune disease were an exclusion
from this study. As a control group, we selected healthy person by matching age and gender with
patients group, without a history of autoimmune disease and/or history of immunosuppressive
medication. This research study reviewed by the Committee on the Research of the Faculty of
Medicine, Andalas University No. 298/KEP/FK, with regards to the protection of human rights and
welfare in medical and health research.

Serum samples ffere taken from patients and control group about threecc of venous blood into
Vacutainer. IL-17 and TGF-plevels were measured using ELISA method. Statistical analysis of the
difference between each variable in patients and control group was done using Mann-Whitney test and
correlation between IL-17 and TGF-Blevels were done using correlation regression analysis.

3. Results
Table 1 shows the characteristics of this study.

Table 1. Characteristic of the study subjects.

Variable Mean
Age (years old) 40.6 £14.8
Sex
* Male 10 (33.3%)
* Female 20 (66.7%)
IL-17 (pg/mL) 1443 £2.15
TGEF-B (pg/mL) 1044 +£3.19

Table2 shows a significant difference in IL-17 and TGF-f levels b@veen the two groups
(P<0.05).IL-17 level was higher in patients with GD (14.43 = 2.15 pg/mL) than in controls (7.07 +
1.45 pg/mL). The TGF- level was also higher in patients with GD (1044 + 3.19 pg/mL) than in
controls (4.95 + 1.35 pg/mL).

In this study, the association between IL-17 and TGF-J} was also investigated as shown in figure 1,
and no connection between I1.-17 and TGF- was noted in patients with GD.
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Table 2. Differences in the mean serum level of IL-17and TGF-fin both the groups.

Variable GD Control )
IL-17 (pg/mL) 1443 £2.15 7.07 £1.45 p=0,01
TGF-B (pg/mL) 1044 +£3.19 4.95 +1.35 p=0,07
Rl 220,05
1=0.86
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Figure 1. Correlation between IL-17 and TGF-f in patients
with Graves’ disease.

4. Discussion

GD is an autoimmune disorder that is thought to be a multifactorial disease, with the involvement of
genetic, environmental and immunology mechanism. This study aimed to investigate the
immunological processes in patients with GD, especially, the role of cytokines.

In this study, the IL-17 serum level was found to be significantly higher in patients with GD than in
controls. IL-17 is a pro-inflammatory cytokine that is produced by Th-17. Increased IL-17 serum
levels have also been in other autoimmune diseases, such as rheumatoid arthritis, SLE, and psoriasis.
The mechanism underlying the increased IL-17 level in autoimmune disease is still unclear.[3] Zheng
(2015) also observed an increased IL-17 serum level in patients with GD compared to those in patients
with euthyroid GD and a control group and showed that the IL-23/IL-17 axis might participate in the
pathogenesis of GD.[8] In thyroid-associated-ophthalmopathy (TAQ), Shen (2015) also presented a
higher IL-17 level in GD than that in active and inactive TAO [9], whereas, in contrast, Qin et al.
(2012) established that the [L-17 level was higher in Hashimoto’s thyroiditis (HT), an autoimmune
thyroid disease stimulated by Thl, then in GD.[10] It can be explained by the fact that in HT, thyroid
epithelial cells (TEC) not only present the autoantigen to the lymphocytes but also destroy the tissue
directly. Therefore, Qin et al. proposed that a vicious cycle existed between TEC and lymphocytes
through the production of IL-17, which plays a different role in the development of GD, leading to
progression of chronic inflammation in HT.[10]

We also found increased serum levels of TGF-p as compared to that in the control group. TGE-§ is
a cytokine produced by T-regulatory cells to maintain their regulatory function. Increased TGF-§
signaling in the T-cell lineage is thought to cause severe lymphoproliferatif autoimmunity. However,
the role of TGF-p in the pathogenesis of autoimmunity is still unclear.[11] No correlation was between
IL-17 and TGF-$ in patients with GD in the present study.
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Conclusion

Elevated serum levels of IL-17 and TGF-§ were noted in patients with GD, indicating that these
cytokines play a role in the pathogenesis of autoimmune disease. Increasing of these cytokines reflect
the involvement of Th-2 predominance in Graves® disease, which further research needs to investigate
the involvement of other pro-inflammatory cytokines in GD patients.
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