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Abstract

Background & Aims: While iodine is an essential element for the synthesis of thyroid hormones,
epidemiological studies have showed that excessive iodine intake leads to autoimmune thyroid diseases, with
an unknown mechanism. Previous studies have showed disturbance in the circulating cytokines could lead to
autoimmune diseases. To determine the role of iodine in cytokine production and development of thyroid
autoimmune diseases, whole blood was stimulated with Nal (10 mm) and I, (0.5 mm).

Methods: After evaluation of laboratory results of 25 healthy females (aged 40-45 years), 10 subjects with
matched results were selected. Ten ml of sterile heparinized peripheral blood was taken from each subject
and immediately were divided into 6 groups (control, Nal stimulated, I, stimulated and matching groups in
presence of standard stimulators (LPS Ipug/ml & PHA 10ug/ml). Three identical sets were setup to
investigate cytokine production at 24, 48, and 72 hours. All samples were incubated in cell culture incubator
(95% 02 and 5% CQO2) and after elapse of appropriate time, plasma was separated from each well and kept
at -70 °C till the time of cytokines (IL-4, IL-10, INF-y and TGF-1) analysis.

Results: Nal could significantly decrease the production of TGF-1at all time points (P<0.02), while it did
not affect the level of other cytokines. On the other hand, I, significantly decreased the level of IL-4 and IL-
10 (P<0.01). In the presence of LPS/PHA, Nal also reduced the production of IL-10 (P<0.02), while I,
decreased the level of IL-4 as well as IL-10 (P<0.01).

Conclusion: For the first time, the results of this study indicated that high levels of Nal and I, may reduce
the level of protective cytokines in circulation. Finally, since neither thyroid hormones nor thyroid gland had
role in this process, it may be concluded that thyroid autoimmunity is initiated from high consumption of
iodine leading to the imbalance in cytokine production.

Keywords: Autoimmune thyroid diseases, High iodine intake, Iodine, Sodium iodide, TGF-1, INF-y, IL-4,
IL-10.

Journal of Kerman University of Medical Sciences, 2011; 18(3): 235-245

vy



£y

SO s

References

1.

Hashemipour M., Siavash M, Amini M,
Aminorroaya A, Rezvanian H, Kachuei A, et
al. Goiter persistence after iodine
replenishment, the potential role of selenium
deficiency in goitrous schoolchildren of
Semirom, Iran. Exp Clin Endocrinol Diabetes
2008; 116(2): 75-9.

Najafi M., Khodaee G.H, Bahari M, Sabahi
M, Farsi MM, Kiani F. Neonatal thyroid
screening in a mild iodine deficiency endemic
area in Iran. Indian J Med Sci 2008; 62(3):
113-6.

Patrick L. Iodine: deficiency and therapeutic
considerations. Altern Med Rev 2008; 13(2):
116-27.

Khaleeli A. A. Prevalence of thyroid
antibodies in Shiraz, Iran, an area with 1odine
deficiency. Postgrad Med J 1981; 57(663):
23-7.

Azizi F, Mehran L Experiences in the
prevention, control and elimination of iodine

deficiency disorders: a regional perspective.
East Mediterr Health J 2004; 10(6): 761-70.

Mirmiran P., Kimiagar M, Azizi F. Three-
year survey of effects of iodized oil injection
in schoolchildren with iodine deficiency
disorders. Exp Clin Endocrinol Diabetes
2002; 110(8): 393-7.

Aminorroaya  A., Momenzadeh M,
Hovsepian S, Haghighi S, Amini M. Thyroid
autoantibodies in women with and without

thyroid disorders in an iodine-replete area.
East Mediterr Health J 2008; 14(2): 325-32.

Mooij P., de Wit H.J, Drexhage H.A. An
excess of dietary iodine accelerates the
development of a thyroid-associated
lymphoid tissue in autoimmune prone BB

\£%3

10.

11.

12.

13.

14.

rats. Clin Immunol Immunopathol 1993,
69(2): 189-98.

Teng W., Shan Z, Teng X, Guan H, Li Y,
Teng D, et al. Effect of iodine intake on
thyroid diseases in China. N Engl J Med
2006; 354(26): 2783-93.

Teng X., Shan Z, Teng W, Fan C, Wang H,
Guo R. Experimental study on the effects of
chronic iodine excess on thyroid function,
structure, and autoimmunity in autoimmune-
prone NOD.H-2h4 mice. Clin Exp Med 2009;
9(1): 51-9.

Corona G., Biagini C, Rotondi M, Bonamano
A, Cremonini N, Petrone L, et al. Correlation
between, clinical, biochemical, color Doppler
ultrasound thyroid parameters, and CXCL-10
in autoimmune thyroid diseases. Endocr J
2008; 55(2): 345-50.

Ikeda Y., Yoshida W, Noguchi T, Asaba K,
Nishioka T, Takao T, et al. Lack of
association ~ between  IL-12B  gene
polymorphism and autoimmune thyroid

disease in Japanese patients. Endocr J 2004;
51(6): 609-13.

Schuppert F., Rambusch E, Kirchner H,
Atzpodien J, Kohn L.D, von zur Muhlen A.
Patients treated with interferon-alpha,
interferon-beta, and interleukin-2 have a
different thyroid autoantibody pattern than
patients  suffering from  endogenous
autoimmune thyroid disease. Thyroid 1997,
7(6): 837-42.

Marazuela M., Garcia-Lopez M.A, Figueroa-
Vega N, de la Fuente H, Alvarado-Sanchez
B, Monsivais-Urenda A, et al. Regulatory T
cells in human autoimmune thyroid disease. J
Clin Endocrinol Metab 2006; 91(9): 3639-46.



Filad ket 02 oS Sy osle oS dbms

15. Nielsen C. H., Hegedus L, Rieneck K, 21. Cohen MM Jr. TGF beta/Smad signaling
Moeller A.C,Leslie R.G, Bendtzen K. system and its pathologic correlates. Am J
Production of interleukin (IL)-5 and IL-10 Med Genet A 2003; 116 A (1): 1-10.
accompanies T helper cell type 1 (Thl) o o
cytokine responses to a major thyroid self- 22. OGarra A., V1e1r'f1 P.L, Vieira P, Goldf.eld
antigen, thyroglobulin, in health and AE. H;lO—prosiuc'lpg and naturally occurring
autoimmune thyroid disease. Clin Exp C]?4+ Tregs: limiting collateral damage." J
Immunol 2007; 147(2): 287-9. Clin Invest 2004; 114(10): 1372-8.

16. YuS., Fang Y, Sharp G.C, Braley-Mullen H. 23. Seddon B, Mason D. Regulatory T cells in
Transgenic expression of TGF-{beta} on the control of autoimmunity: the essential role
thyrocytes  inhibits  development  of of transforming growth factor beta and
spontaneous autoimmune thyroiditis and interleukin 4 in the prevention of autoimmune
increases regulatory T Cells in thyroids of thyroiditis in  rats by  peripheral
NOD.H-2h4 Mice. J Immunol 2010; 184(9): CD4(+)CD45RC- cells and CD4(+)CD8(-)
5352-9. thymocytes. J Exp Med 1999; 189(2): 279-88.

17. Braley-Mullen H., Chen K, Wei Y, Yu S. 24. Atkins M B., Mier J.W, Parkinson D.R,
Role of TGFbeta in development of Gould J.A, Berkman E.M, Kaplan M.M.
spontaneous autoimmune thyroiditis in Hypothyroidism  after  treatment  with
NOD.H-2h4 mice. J Immunol 2001; 167(12): interleukin-2 and lymphokine-activated killer
7111-8. cells. N Engl J Med 1988; 318(24): 1557-63.

18. Kerimovic-Morina D. Autoimmune thyroid 25. de la Vega J. R, Vilaplana J.C., Biro A,
disease and associated rheumatic disorders. Hammond L, Bottazzo GF, Mirakian R. IL-
Srp Arh Celok Lek 2005; 133 Suppl 1: 55-60. 10 expression in thyroid glands: protective or

] ) harmful role against thyroid autoimmunity?

19. Yabuta T., Ito Y, Hirokawa M, Fukushima Clin Exp Immunol 1998; 113(1): 126-35.

M, Inoue H, Tomoda C, et al. Preoperative

administration of excess iodide increases 26. YoungD. A., Lowe L.D, Booth S.S, Whitters

thyroid volume of patients with Graves' M.J, Nicholson L, Kuchroo V.K, et al. IL4,

disease. Endocr J 2009; 56(3): 371-5. IL-10, IL-13, and TGF-beta from an altered
peptide ligand-specific Th2 cell clone down-

20. Horwitz D. A., Zheng S.G, Gray G.D. The

role of the combination of IL-2 and TGF-beta
or IL-10 in the generation and function of
CD4+ CD25+ and CDS8+ regulatory T cell
subsets. J Leukoc Biol 2003; 74(4): 471-8.

Yéo

regulate adoptive transfer of experimental

autoimmune encephalomyelitis. J Immunol
2000; 164(7): 3563-72.



