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ABSTRACT  
Background: Hyperthyroidism is a serious public concern, due the continuous increase in its prevalence and its impact on 

the mortality rates. Autoimmune hyperthyroidism is seen as a thyroid gland problem. Pro-inflammatory cytokines are 

crucial for the growth and development of hyperthyroidism, it was shown that the level of several pro-inflammatory 

cytokines were higher in the hyperthyroidism patients. 

Objective: This work was aimed to assessment the concentration of certain cytokine in hyperthyroid patients.  

Materials and Methods: Sixty hyperthyroidism patients and 30 healthy individuals with age range from (30-65) years old 

were enrolled in this study through their presence at the National Center for Diabetes Treatment and Research in Baghdad 

through the period from December 2021 to April 2022.Blood samples were collected to evaluate the level of IL-6, IL-18 

and TNF- α using ELISA technique. Results: Results showed highly significant (P≤0.01) increasew in IL-6, IL-18, and 

TNF- α levels in comparison with the control groups. Thus, it can be believed that the pro-inflammatory cytokines can play 

a role in the pathogenicity of hyperthyroidism. Conclusion: It can be concluded that the pro- inflammatory cytokines play 

a major role in the pathogenicity of hyperthyroidism. 
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INTRODUCTION  

Hyperthyroidism is a clinical condition 

characterized by excessive serum T4 and T3, or both, with 

suppression of TSH (1).  It has multiple etiologies, (2, 3, 4). 

Typical signs of hyperthyroidism are weight loss despite 

increased appetite, tachycardia, restlessness, tremor, 

weakness and heat intolerance (5). 

Small signaling proteins known as pro-

inflammatory cytokines are up-regulated through 

inflammation because there is essential for starting and 

fostering inflammatory responses to illnesses (6). 

Macrophages are primarily responsible for the production 

of most cytokines. The most notable pro-inflammatory 

cytokines are Interleukins (IL-1, -6, -8, -12 and-18),  

interferons  like IFN-γ, and tumor necrosis factors like 

TNF-α (7). 

Interleukin-6 is the most pro-inflammatory 

cytokine, and is responsible for  numerous physiological 

processes, including cell division, apoptosis, 

differentiation, and survival, which are influenced by IL-

6. IL-6 has a variety of activities in the immunological, 

endocrine, neurological, and hematological systems, 

including inflammation, bone metabolism, and blood 

pressure regulation (5).Therefore it is affecting the 

function of B lymphocytes, stimulating the body to 

produce autoantibodies and stimulates the incidence of 

hyperthyroidism (8). 

Interleukin-18 is a member of the IL-1 family, has 

pleiotropic and powerful pro-inflammatory properties 

that are strictly regulated at the production and 

extracellular space levels (9). Interleukin-18 plays 

essential role in response of T helper cell, by its ability to 

induce IFN- c production in T cells and NK- cells (10). IL-

18 is a key immune response regulator that controls both 

innate and adaptive immune responses and is the cause of 

immunological-mediated diseases. It is likely one of the 

elements involved in the pathophysiology of autoimmune 

disorders (11). Cytokines are elevated in both autoimmune 

and non-autoimmune hyperthyroidism, which may be 

related to the long-term effects of an increase in thyroid 

hormone (12). 

       TNF-α is a protein produced by body cells that plays 

a significant role in triggering inflammation. TNF 

encourages inflammation, along with the fever and 

symptoms (pain, soreness, and edema) that are related to 

it, in a number of inflammatory conditions (13, 14). It has a 

key role as an immunological and inflammatory mediator 

in the pathogenesis, growth, and progression of a number 

of infectious, autoimmune, neoplastic, and other 

disorders. TNF- α play critical role in the onset of 

autoimmune thyroid disease (AITD) as a powerful pro-

inflammatory cytokine. Patients with AITD and Graves' 

ophthalmopathy had thyrocytes and ocular tissues that 

contained both TNF-α and TNF-α mRNA (15).  

 

MATERIAL AND METHODS 

      Sixty patients (men and women) with 

hyperthyroidism after being diagnosed by the physician 

in addition to thirty healthy subjects with the same age 

range (30 to 65) years old were included in the research 

through their attendance to National Center for Diabetes 

Treatment and Research in Baghdad through the period 

from December 2021 to April 2022. The necessary 

information were taken from all subjects after taking their 

permission depending on the letter of college of science 

Ethics Committee referenced by the number 
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CSEC/0122/0036 in January 20, 2022. Blood samples 

were taken from each participant in the study and the 

serum was separated for determination the level of   IL-6, 

IL-18 and TNF- α by sandwich Enzyme-Linked 

Immunosorbent Assay (ELISA). The kits were products 

of PicoKine Company (USA) (16).   

 

Statistical analysis  

SAS (2012) program was used to detect the difference 

factors between studied  parameters. T-test was used for 

comparison of the means at probability level 0.01. The 

mean ± standard error (SE) was used to express all results 
(17). 

 

Ethical approval 

    An approval of this study was obtained from the 

University of Baghdad Academic and Ethical 

Committee (Ref.: CSEC/0122/0036). Informed 

consents from all the guardians of patients were taken. 

This study was carried out in accordance with the 

World Medical Association Code of Ethics 

(Declaration of Helsinki) for studies involving 

humans. 

 

RESULTS  

 Table (1) showed the findings of the current study. 

Highly significant (P≤0.01) elevation in the concentration 

of interleukin-6 (38.93 ±0.36 Pg/ml) was noted in 

hyperthyroidism patients compared to the control group 

(7.93 ±0.26 Pg/ml). Also, a highly significant (P≤0.01) 

elevation in the concentration of interleukin-18 (281.23 

±5.39 Pg/ml) was noted in patents when compared to the 

control (40.73 ± 1.86 Pg/ml). The same table 

demonstrated a highly significant (P≤0.01) elevation in 

the concentration of TNF-a (18.76 ±0.29 Pg/ml) in 

hyperthyroidism patients in comparison with the control 

group (7.35 ±0.35 Pg/ml). 

 

Table (1): Level of IL-6, IL-18 and TNF- α in 

hyperthyroidism patients and control 

 

Group  

Mean ± SE 

IL-6 

(Pg/ml) 

IL-18  

(Pg/ml) 

TNF-α 

(Pg/ml) 

Hyperthyroidism 

patients  

38.93 

±0.36  

281.23 

±5.39  

18.76 

±0.29  

Control 7.93 

±0.26  

40.73 

±1.86  

7.35 

±0.35  

T-test 1.091 ** 15.381 ** 0.956 ** 

P-value 0.0001 0.0001 0.0001 

** (P≤0.01). 

 

DISCUSSION 

The significant elevation in IL-6 level in the 

hyperthyroid patients in comparison with the control 

group is in agreement with the studies of  Salvi et al.(18), 

Senturk et al. (19) and Jha et al. (20), which has focused on 

this cytokine and reported its important role of it in the 

development of hyperthyroidism. Zhou et al. (21) observed 

that IL- 6 plays an important part in vascular 

inflammation because it has various biological activities 

in different target cells. The thyroid gland produces IL-6, 

which is induced by TSH, IL-1, and maybe TSH receptor 

antibodies. It has been proposed that in patients with 

Graves’ disease (GD), the degree of the increase may 

represent the severity of the condition due to higher IL-6 

levels in some studies (19).  

Salvi et al. (18) found that hyperthyroid patients 

with active Graves' ophthalmopathy had higher serum IL-

6 concentrations than those without eye illness. Previous 

studies have shown that hyperthyroidism, particularly that 

brought on by Graves' disease and toxic adenoma, is 

associated with elevated serum IL-6 levels. These 

elevations have not been constant, and it has remained 

challenging to distinguish between the thyroid hormones' 

role in this elevation and that of the autoimmune 

inflammatory process prevalent in GD (19). 

The results are in agreement with Fallahi et al. 
(12), who has shown significant increase in the level of IL-

18 in patients with hyperthyroidism. Also Ferrari et al. 
(22) results support the current finding. 

Previous studies by De ciuces et al. (23) and 

Miyauchi et al. (24) indicated a significant increase in the 

concentration of IL-18 in the hyperthyroidism state which 

has agreement with present study. There are studies 

concluded that the serum IL-18 levels increased in 

hyperthyroid state, and were decreased after treatment 

with antithyroidal drugs (25, 26).  

     They proposed that TSH regulated IL18 synthesis in 

thyrocytes. TSH has also been shown to increase the 

production of cytokines by hematopoietic cells, increase 

the cytotoxicity of NK cells, and stimulate the growth of 

T cells that are stimulated by mitogens or IL-2. 

     The results of TNF-α in the current study are in 

agreement with Diez et al. (27) which have shown 

significant increase in the concentration of TNF-α in 

hyperthyroid patient. Also Ma et al. (28) results are in 

agreement with the present results and prove the 

involvement of TNF-α in the development and 

progression of hyperthyroidism. Previous study by 

Manolova et al. (29) indicated significant increase in the 

concentration of TNF-α in hyperthyroidism. 

     Salvi et al. (18) hypothesized that thyroid autoimmunity 

was more likely to be responsible for elevated TNF- α 

concentrations in hyperthyroid GD patients than IL-6. 

TNF- α, is involved in the generation and preserving of 

immune responses. They are believed to be extremely 

important in autoimmune thyroid illnesses, such as 

Graves' disease (30). 
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      Tumor necrosis factor -α can impact the development 

and differentiation of thyroid follicular cells, which can 

result in aberrant thyroid hormone production and 

secretion and a thyroid function issue (31). The thyroid 

follicular cells of both humans and animals have been 

found to contain two types of unique receptors. The TNF 

receptors that are soluble are known as soluble TNF 

receptor 1 (sTNF-R1) and soluble TNF receptor 2 (sTNF-

R2). TNF-R1 plays a major role in mediating TNF-α 

biological activity, while TNF-R2 is utilized for signal 

transduction (30). 

Ma et al. (28) reported that functional gene 

polymorphisms in TNF-α, IL-1, 4, 6 and IL-10 may 

impact hyperthyroidism predisposition. The findings of 

Anvari et al. (32) revealed that the polymorphism in pro-

inflammatory cytokines may play a role in GD 

predisposition. 

 

CONCLUSION 

       It can be concluded that the pro- inflammatory 

cytokines play a major role in the pathogenicity of 

hyperthyroidism. 

 

Conflict of interest: The authors declare no conflict of 

interest. 

 

Funding sources: The authors have no funding to 

report. 

 

REFERENCES 
1. Yeza E, Mir C, Ares R et al. (2021): Prevalence of thyroid 

dysfunction and its relationship with the lipid profile in 

patients at the Hospital of Encarnación. Revista de Ciencia 

y Tecnología, 36(1): 70-77. 

2. Ali B (2013): Evaluation of the new marker interleukin-33 

in Iraqi female patients with hyperthyroidism. Journal of 

the Faculty of Medicine Baghdad, 55(2):170-174. 

3. D'Aurizio F (2021): The role of laboratory medicine in the 

diagnosis of the hyperthyroidism. doi: 10.23736/S1824-

4785.21.03344-6.  

4. Maaroof Z, Ibraheem S, Ibrahim A (2021): A 

correlation study between hyperthyroidism and some 

apoptosis markers among Iraqi patients. 

https://doi.org/10.24996/ijs.2021.62.5.12 1484-1493. 

5. Khudhair D, Al-Jowari S, Rahmah A (2022): 
Determination of the Level of IL-6 and Vaspin in 

Hyperthyroid Patients Treated with Carbimazole. 

https://orcid.org/0000-0001-8364-7755 

6. Zádor F, Joca S, Nagy-Grócz G et al. (2021): Pro-

Inflammatory Cytokines: Potential Links between the 

Endocannabinoid System and the Kynurenine Pathway in 

Depression. https://doi.org/10.3390/ijms22115903 

7. Hirano T (2021): IL-6 in inflammation, autoimmunity and 

cancer. https://doi.org/10.1093/intimm/dxaa078 

8. Hongyan L, Zexiong Z, Shiwei X et al. (2019): Study on 

transformation and degradation of bisphenol A by 

Trametes versicolor laccase and simulation of molecular 

docking. Chemosphere, 224: 743-750. 

9. Girard-Guyonvarc’h C, Harel M, Gabay C (2022): The 

role of interleukin 18/interleukin 18-binding protein in 

adult-onset still’s disease and systemic juvenile idiopathic 

arthritis. Journal of Clinical Medicine, 11(2): 430. 

10. Al-Shehmany A, El-Kafoury A, Haroun M et al. (2014): 
Genetic association between interleukin IL-18-137G/C and 

IL-18-607 C/A polymorphisms and type 1 diabetes in 

Egyptian population. https://www.iasj.net › 

iasj?func=fulltext&aId=96572  

11. Al-bassam W, Ad'hiah A, Mayouf K (2020): Biomarker 

Significance of Interleukin-18 in Juvenile Idiopathic 

Arthritis.doi:https://doi.org/10.24996/ijs.2020.61.12.7 

12. Fallahi P, Ferrari S, Elia G et al. (2021): Cytokines as 

Targets of Novel Therapies for Graves’ Ophthalmopathy. 

Frontiers in Endocrinology, 12: 367. 

13. Saleh S, Zangor J (2009): Proinflammatory cytokines 

profile in patients with Rheumatoid arthritis. Journal of the 

Faculty of Medicine Baghdad, 51(1): 57-59. 

14. Muhaimen N (2011): TNF-a and Autoimmunity in 

chronic rgeumatic heart disease. Journal of the Faculty of 

Medicine Baghdad, 53(1): 77-81. 

15. Gu L, Zhu W, Pan C et al. (2010): Tumor necrosis factor 

alpha (TNF-α) polymorphisms in Chinese patients with 

Graves' disease. Clinical biochemistry, 43(3): 223-227. 

16. Shen R, Yin P, Yao H et al. (2021): Punicalin ameliorates 

cell pyroptosis induced by LPS/ATP through suppression 

of ROS/NLRP3 pathway. Journal of Inflammation 

Research, 14: 711. 

17. Timothy A, Carl J, Gregory K et al. (2001): The jop 

satisfaction- jop performance relationship: a qualitative 

and qualitative review. Psychologichal bulletin, 127(3): 

376-407. 

18. Salvi M, Pedrazzoni M, Girasole G et al. (2000): Serum 

concentrations of proinflammatory cytokines in Grave's 

disease: effect of treatment, thyroid function, 

ophthalmopathy and cigarette smoking. European Journal 

of Endocrinology, 143(2): 197-202. 

19. Senturk T, Kozaci L, Kok F et al. (2003): 
Proinflammatory cytokine levels in hyperthyroidism. 

Clinical and Investigative Medicine, 26(2): 58-63. 

20. Jha R, Kondhalkar A, Kute R (2021): Level of 

Interleukin 6, Malondialdehyde and Calcium in Hypo and 

Hyper Thyroidism. European Journal of Molecular 

Clinical Medicine, 8(01): 2021. 

21. Zhou J, Cheng G, Pang H et al. (2018): The effect of 

131I-induced hypothyroidism on the levels of nitric oxide 

(NO), interleukin 6 (IL-6), tumor necrosis factor alpha 

(TNF-α), total nitric oxide synthase (NOS) activity, and 

expression of NOS isoforms in rats. Bosnian journal of 

basic medical sciences, 18(4): 305. 

22. Ferrari S, Ruffilli I, Elia G et al. (2019): Chemokines in 

hyperthyroidism. Journal of clinical & translational 

endocrinology, 16: 100196. 

23. De Ciuceis C, Pilu A, Cappelli C et al. (2011): Decreased 

number of circulating endothelial progenitor cells in 

patients with Graves’ hyperthyroidism. Journal of 

endocrinological investigation, 34(5): 335-339. 



https://ejhm.journals.ekb.eg/ 

 

4460 

24. Miyauchi S, Matsuura B, Ueda T et al. (2012): 
Interleukin-18 induces insulin resistance in the 

hyperthyroid state. https://www.mendeley.com › catalogue 

› 44352b72-f50b-34c6-bc0c-d61f2799c069 

25. Miyauchi S, Matsuura B, Onji M (2000): Increased 

Levels of Serum lnterleukin-18 in Graves' Disease. 

Thyroid, 10(9): 815-819. 

26. Zhang J, Zhang J, Xu L et al. (2006): Measurement of 

IL-12 and IL-18 in sera of patients with autoimmune 

thyroid disease. https://pubmed.ncbi.nlm.nih.gov › 

16948912 

27. Díez J, Hernanz A, Medina S et al. (2002): Serum 

concentrations of tumour necrosis factor‐alpha (TNF‐α) 

and soluble TNF‐α receptor p55 in patients with 

hypothyroidism and hyperthyroidism before and after 

normalization of thyroid function. Clinical endocrinology, 

57(4): 515-521. 

28. Ma H, Tan T, Wu J et al. (2020): Predisposition to 

hyperthyroidism may be influenced by functional TNF-α, 

IL-1, IL-6, and IL-10 polymorphisms: a meta-analysis. 

International Archives of Allergy and Immunology, 

181(12): 956-965. 

29. Choudhury P, Chakraborty S, Saha A et al. (2019): 
Association of serum TNF-Alpha with thyroid parameters: 

a hospital based study. Int J Res Rev, 6: 30-2.  

30. Zhu Q, Su J, Wang X et al. (2020): Serum concentrations 

of TNF-α and its soluble receptors in Graves' disease. 

Endocrine connections, 9(7): 736–746. 

31. Ajjan R, Watson P, Weetman A (1996): Cytokines and 

thyroid function. Advances in neuroimmunology, 6(4): 

359-386. 

32. Anvari M, Khalilzadeh O, Esteghamati A et al. (2010): 
Genetic susceptibility to Graves’ ophthalmopathy: the role 

of polymorphisms in proinflammatory cytokine genes. 

Eye, 24(6): 1058-1063.

 


