Iodine 

· US RDA for Iodine is 0.17mg daily, 3mg/day is necessary to saturate thyroid uptake

· Suppression of thyroid levels in normals seen with long-term iodide dose of 50mg/day, 6mg/day will suppress hyperthyroidism.

· Iodide suppresses T4 and elevates TSH short-term (weeks) in doses of 250mcg-50mg but does not lower T4 or produce symptoms of hypothyroidism if the gland is normal.

· Dr. Derry recommends iodine at 5-10mg/day, 

· Iodine deficiency: median 24-hour urinary iodine excretion of the population below 25 microg.; median urinary iodine excretion below 120 microg per 24 hours is associated with multinodular autonomous growth and function of the thyroid gland leading to goiter and hyperthyroidism in middle aged and elderly subjects.
· I deficiency: urine I less than 50 ug/L, avg. urinary excretion in Sapporo, Japan was 3.3gm/L !!!
· The larger breasts of women would retain more I than men, and there would be less I available for the I-trapping by the thyroid gland. This would explain the greater incidence and prevalence of thyroid dysfunction in women than in men, mainly in areas of marginal I intake. Indeed, the prevalence of goiter in endemic areas is 6 times higher in pubertal girls than pubertal boys  (Abraham et al. Orthoiodosupplementation: Iodine Sufficiency Of The Whole Human Body)
· The optimal daily intake for I sufficiency of the thyroid gland is 6 mg, with a minimum of 3 mg (Abraham et al.)
· I intake below optimal levels would result in clinical hypothyroidism in the presence of normal levels of thyroid hormones because of decreased T3 receptor function. If this common condition is due to Iodine deficiency, the proper treatment would then be orthoiodosupplementation. (Abraham et al.)
· Dried Kelp 4.855gm I/kg=4.9mg/gm=1.7mg/350mg, 4caps=6.8mg/day, 1300caps/lb.

· Dried Bladderwrack 650mg/kg=0.23mg/350mg capsule, 4caps=0.91mg/day 

· Damage to thyroid by excess iodine may occur only in case of selenium deficiency (Smyth)

· Lugol’s solution—2 drops=0.1ml=12.5mg Iodine=one Iodoral tablet

· Rx for hyperthyroidism: 62.5mg/d to 112.5mg Iodine/Iodide/day.  Adjust accord. to free hormone levels, not TSH.  
Bilek R, Cerovska J. [Iodine and thyroid hormones] Vnitr Lek. 2006 Oct;52(10):881-6. 

In the years 1995-2002, a survey was conducted involving 5 263 individuals (2 276 males, 2 987 females) between the ages of 6-98. They were selected randomly from the central registery in 7 counties in the Czech Republic. The level of urinary iodine in these individuals was established using the Sandell-Kolthoff rection which was preceded by the alkaline ashing of the samples as follows: (n = 5 263), thyroglobulin (TG, n = 3 902), thyrotropin(TSH, n = 5 162) free thyroxin (fT4, n = 5 160) and free triiodothyronine (fT3, n = 4 931), where the thyroid hormones, TSH, and TG were determined in serum using immunoassays. The individuals were divided into groups according to their iodine deficiency, i.e. to the group with urinary iodine concentration < 50, 50-100, 100-200, and > 200 microg I/l of urine. In these groups the mean and median of TG, TSH, fT4, and fT3 were calculated. The means and medians of TG and fT4 increased with the decrease of urinary iodine, and conversely TSH decreased with the decrease of urinary iodine. The values of fT3 were relatively unaffected by the changes in the concentrations of urinary iodine. All the hormonal changes fell into the normal reference range. It is evident from our results that in cases iodine deficiency in the organism, there is a tendency to raise the sensitivity thyrocytes to TSH stimulation rather than a rise in the concentration of circulating TSH. Of all the hormones observed, thyroglobulin was the best indicator of iodine retention in the organism.

Clark OH, Cavalieri RR, Moser C, Ingbar SH. Iodide-induced hypothyroidism in patients after thyroid resection. Eur J Clin Invest. 1990 Dec;20(6):573-80. 


The purpose of this investigation was to determine whether an intrinsic defect in thyroid hormone production is required for the development of iodide-induced hypothyroidism or does it also develop in TSH-stimulated normal thyroid tissue. To answer this question, we studied the response to iodine administration (180 mg iodide daily for 3-4 months) in eight euthyroid patients who had had partial thyroidectomies 2 months to 10 years previously for benign thyroid nodules, and in three euthyroid control subjects. In all 11 euthyroid patients, basal serum TSH concentrations increased during iodide administration. In six of the eight patients who had previous thyroid operations and in two of the three control patients, basal serum TSH concentrations increased into the abnormal range (greater than 6 U ml-1). Increased serum TSH concentrations were noted as early as 1 week after potassium iodide had been started and the increased levels persisted during the period of iodide administration. Although basal values for serum TSH concentration were initially within the normal range, those patients with highest basal serum TSH values developed the greatest increase in TSH in response to potassium iodine. Among the eight patients treated by partial thyroidectomy, serum T4 concentrations decreased in five, serum T3 concentration decreased in three and all five developed mild symptoms of hypothyroidism while receiving iodide. Serum T4 concentrations also decreased slightly in two of the three control patients. Serum total iodine levels increased from 7.0 +/- 0.5 to 315.7 +/- 108.6 g dl-1 (mean-+/- standard error) during potassium iodide administration, but there was no correlation between the level of serum iodide concentration achieved and inhibition of thyroid function.(ABSTRACT TRUNCATED AT 250 WORDS)

Eng PH, Cardona GR, Fang SL, Previti M, Alex S, Carrasco N, Chin WW, Braverman LE. Escape from the acute Wolff-Chaikoff effect is associated with a decrease in thyroid sodium/iodide symporter messenger ribonucleic acid and protein. Endocrinology. 1999 Aug;140(8):3404-10. 


In 1948, Wolff and Chaikoff reported that organic binding of iodide in the thyroid was decreased when plasma iodide levels were elevated (acute Wolff-Chaikoff effect), and that adaptation or escape from the acute effect occurred in approximately 2 days, in the presence of continued high plasma iodide concentrations. We later demonstrated that the escape is attributable to a decrease in iodide transport into the thyroid, lowering the intrathyroidal iodine content below a critical inhibitory threshold and allowing organification of iodide to resume. We have now measured the rat thyroid sodium/iodide symporter (NIS) messenger RNA (mRNA) and protein levels, in response to both chronic and acute iodide excess, in an attempt to determine the mechanism responsible for the decreased iodide transport. Rats were given 0.05% NaI in their drinking water for 1 and 6 days in the chronic experiments, and a single 2000-microg dose of NaI i.p. in the acute experiments. Serum was collected for iodine and hormone measurements, and thyroids were frozen for subsequent measurement of NIS, TSH receptor, thyroid peroxidase (TPO), thyroglobulin, and cyclophilin mRNAs (by Northern blotting) as well as NIS protein (by Western blotting). Serum T4 and T3 concentrations were significantly decreased at 1 day in the chronic experiments and returned to normal at 6 days, and were unchanged in the acute experiments. Serum TSH levels were unchanged in both paradigms. Both NIS mRNA and protein were decreased at 1 and 6 days after chronic iodide ingestion. NIS mRNA was decreased at 6 and 24 h after acute iodide administration, whereas NIS protein was decreased only at 24 h. TPO mRNA was decreased at 6 days of chronic iodide ingestion and 24 h after acute iodide administration. There were no iodide-induced changes in TSH receptor and thyroglobulin mRNAs. These data suggest that iodide administration decreases both NIS mRNA and protein expression, by a mechanism that is likely to be, at least in part, transcriptional. Our findings support the hypothesis that the escape from the acute Wolff-Chaikoff effect is caused by a decrease in NIS, with a resultant decreased iodide transport into the thyroid. The observed decrease in TPO mRNA may contribute to the iodine-induced hypothyroidism that is common in patients with Hashimoto's thyroiditis.

Eskin BA. Iodine and mammary cancer. Adv Exp Med Biol. 1977;91:293-304. 

From laboratory studies presented, iodine appears to be a requisite for the normalcy of breast tissue in higher vertebrates. When lacking, the parenchyma in rodents and humans show atypia, dysplasia, and even neoplasia. Iodine-deficient breast tissues are also more susceptible to carcinogen action and promote lesions earlier and in greater profusion. Metabolically, iodine-deficient breasts show changes in RNA/DNA ratios, estrogen receptor proteins, and cytosol iodine levels. Clinically, radionuclide studies have shown that breast atypia and malignancy have increased radioactive iodine uptakes. Imaging of the breasts in high-risk women has localized breast tumors. The potential use of breast iodine determination to determine estrogen dependence of breast cancer has been considered and the role of iodide therapy discussed. In conclusion, iodine appears to be a compulsory element for the breast tissue growth and development. It presents great potential for its use in research directed toward the prevention, diagnosis, and treatment of breast cancer.

Gardner DF, Centor RM, Utiger RD. Effects of low dose oral iodide supplementation on thyroid function in normal men. Clin Endocrinol (Oxf). 1988 Mar;28(3):283-8. 


Previous studies have demonstrated that short-term oral iodide administration, in doses ranging from 1500 micrograms to 250 mg/day, has an inhibitory effect on thyroid hormone secretion in normal men. As iodide intake in the USA may be as high as 800 micrograms/d, we investigated the effects of very low dose iodide supplementation on thyroid function. Thirty normal men aged 22-40 years were randomly assigned to receive 500, 1500, and 4500 micrograms iodide/day for 2 weeks. Blood was obtained on days 1 and 15 for measurement of serum T4, T3, T3-charcoal uptake, TSH, protein-bound iodide (PBI) and total iodide, and 24 h urine samples were collected on these days for measurement of urinary iodide excretion. TRH tests were performed before and at the end of the period of iodide administration. Serum inorganic iodide was calculated by subtracting the PBI from the serum total iodide. We found significant dose-related increases in serum total and inorganic iodide concentrations, as well as urinary iodide excretion. The mean serum T4 concentration and free T4 index values decreased significantly at the 1500 micrograms/day and 4500 micrograms/day doses. No changes in T3-charcoal uptake or serum T3 concentration occurred at any dose. Administration of 500 micrograms iodide/day resulted in a significant increase (P less than 0.005) in the serum TSH response to TRH, and the two larger iodide doses resulted in increases in both basal and TRH-stimulated serum TSH concentrations.(ABSTRACT TRUNCATED AT 250 WORDS)(Like other studies, it shows that short-term iodide supplementation lowers T4 levels, raises the TSH, but preserves T3 levels—HHL)

Hofstadter F. Frequency and morphology of malignant tumours of the thyroid before and after the introduction of iodine-prophylaxis. Virchows Arch A Pathol Anat Histol. 1980;385(3):263-70.

Reclassification of malignant goitres surgically removed between 1952-1975 reveals remarkable epidemiological alterations. There is a proportional decrease in undifferentiated carcinoma, which in males also represents an absolute decrease. The decrease is due to a change in maximum incidence from the 5th to the 7th decade. Differentiated carcinomas, especially the papillary tumours, increase. Comparison with findings in Switzerland shows many conformities. Iodine-prophylaxis apparently influences the morphology of thyroid carcinoma, as indicated by the time lag between the introduction of iodine-prophylaxis and the appearance of alterations in incidence. Iodine-prophylaxis, acting in this way, will improve survival rates in thyroid cancer.

Hollowell JG, Staehling NW, Hannon WH, Flanders DW, Gunter EW, Maberly GF, Braverman LE, Pino S, Miller DT, Garbe PL, DeLozier DM, Jackson RJ. Iodine nutrition in the United States. Trends and public health implications: iodine excretion data from National Health and Nutrition Examination Surveys I and III (1971-1974 and 1988-1994) J Clin Endocrinol Metab. 1998 Oct;83(10):3401-8. 


Iodine deficiency in a population causes increased prevalence of goiter and, more importantly, may increase the risk for intellectual deficiency in that population. The National Health and Nutrition Examination Surveys [NHANES I (1971-1974) and (NHANES III (1988-1994)] measured urinary iodine (UI) concentrations. UI concentrations are an indicator of the adequacy of iodine intake for a population. The median UI concentrations in iodine-sufficient populations should be greater than 10 microg/dL, and no more than 20% of the population should have UI concentrations less than 5 microg/dL. (How about 0%?-HHL) Median UI concentrations from both NHANES I and NHANES III indicate adequate iodine intake for the overall U.S. population, but the median concentration decreased more than 50% between 1971-1974 (32.0+/-0.6 microg/dL) and 1988-1994 (14.5+/-0.3 microg/dL). Low UI concentrations (<5 microg/dL) were found in 11.7% of the 1988-1994 population, a 4.5-fold increase over the proportion in the 1971-1974 population. The percentage of people excreting low concentrations of iodine (UI, <5 microg/dL) increased in all age groups. In pregnant women, 6.7%, and in women of child-bearing age, 14.9% had UI concentrations below 5 microg/dL. The findings in 1988-1994, although not indicative of iodine deficiency in the overall U.S. population, define a trend that must be monitored. (Mine was 60mcg/dL while taking a supplement which had the  RDA  170mcg I –HHL)

Ikeda T, Nishikawa A, Imazawa T, Kimura S, Hirose M. Dramatic synergism between excess soybean intake and iodine deficiency on the development of rat thyroid hyperplasia. Carcinogenesis. 2000 Apr;21(4):707-13. 


The effects of defatted soybean and/or iodine-deficient diet feeding were investigated in female F344 rats. Rats were divided into four groups, each consisting of 10 animals, and fed basal AIN-93G diet in which the protein was exchanged for 20% gluten (Group 1), iodine-deficient gluten (Group 2), 20% defatted soybean (Group 3) and iodine-deficient defatted soybean (Group 4). At week 10, relative thyroid gland weights (mg/100 g body wt) were significantly (P < 0.01) higher in Groups 2 (15.5 +/- 1.3) and 4 (81.7 +/- 8.6) than in Group 1 (8.4 +/- 2.0) and pituitary gland weights (mg/100 g body wt) were significantly (P < 0.01) higher in Groups 3 (9.1 +/- 0. 6) and 4 (9.7 +/- 1.5) than in Group 1 (6.5 +/- 1.5). Serum biochemical assays revealed thyroxine to be significantly (P < 0.05) lower in Groups 2 and 4 than in Group 1. On the other hand, serum thyroid-stimulating hormone (TSH) was significantly (P < 0.01) higher in Groups 3 and 4 than in Group 1. This was particularly striking for TSH (ng/ml) at week 10 in Group 4 (126 +/- 11) as compared with Groups 1 (4.36 +/- 0.30), 2 (4.84 +/- 0.80) and 3 (5. 78 +/- 0.80). Histologically, marked diffuse follicular hyperplasia of the thyroid was evident in Group 4 rats. Proliferating cell nuclear antigen labeling indices (%) were significantly higher (P < 0.05) in Groups 2 (4.8 +/- 2.5) and 4 (13.2 +/- 1.1) than in Group 1 (0.4 +/- 0.5). Ultrastructurally, severe disorganization and disarrangement of mitochondria were apparent in thyroid follicular cells of Group 4. In the anterior pituitary, dilated rough surfaced endoplasmic reticulum and increased secretory granules were remarkable in this group. Our results thus strongly suggest that dietary defatted soybean synergistically stimulates the growth of rat thyroid with iodine deficiency, partly through a pituitary-dependent pathway.

Kasagi K, Iwata M, Misaki T, Konishi J. Effect of iodine restriction on thyroid function in patients with primary hypothyroidism. Thyroid. 2003 Jun;13(6):561-7. 


Dietary iodine intake in Japan varies from as little as 0.1 mg/day to as much as 20 mg/day. The present study was undertaken to assess the frequency of iodine-induced reversible hypothyroidism in patients diagnosed as having primary hypothyroidism, and to clarify the clinical backgrounds responsible for the spontaneous recovery of thyroid functions. Thirty-three consecutive hypothyroid patients (25 women and eight men) with a median age of 52 years (range, 21-77 years) without a history of destructive thyroiditis within 1 year were asked to refrain from taking any iodine-containing drugs and foods such as seaweed products for 1-2 months. The median serum thyrotropin (TSH) level, which was initially 21.9 mU/L (range, 5.4-285 mU/L), was reduced to 5.3 mU/L (range, 0.9-52.3 mU/L) after iodine restriction. Twenty-one patients (63.6%) showed a decrease in serum TSH by >50% and to <10 mU/L. Eleven patients (33.3%) became euthyroid with TSH levels within the normal range (0.3-3.9 mU/L). The ratios of TSH after iodine restriction to TSH before iodine restriction (aTSH/bTSH) did not correlate significantly with titers of anti-thyroid peroxidase antibody and anti-thyroglobulin antibody or echogenicity on ultrasonography, but correlated inversely with (99m)Tc uptake (r = 0.600, p < 0.001). Serum non-hormonal iodine levels, although not correlated significantly with aTSH/bTSH values, were significantly higher in the 21 patients with reversible hypothyroidism than in the remaining 12 patients. TSH binding inhibitor immunoglobulin was negative in all except one weakly positive case. In conclusion, (1) primary hypothyroidism was recovered following iodine restriction in more than half of the patients, and (2) the reversibility of hypothyroidism was not significantly associated with Hashimoto's thyroiditis but with increased (99m)Tc uptake and elevated non-hormonal iodine levels. (Were they also eating too much bromine or some other goitrogen? Unfortunately, neither pre-treatment iodine levels or iodine-intake were measured.-HHL)

Konno N, Yuri K, Miura K, Kumagai M, Murakami S. Clinical evaluation of the iodide/creatinine ratio of casual urine samples as an index of daily iodide excretion in a population study. Endocr J. 1993 Feb;40(1):163-9. 

To assess the daily iodine intake in a population study, we have compared the validity and degree of reliability of the urine iodide/creatinine ratios and iodide concentrations of casual samples as a representative index of daily urine iodide excretion. The morning urine samples were obtained from apparently healthy 2,956 men and 1,182 women residing in Sapporo, Japan, and urine iodide was measured by an iodide selective electrode. The iodide/creatinine ratios was higher in women than in men, increasing more steeply with age in women than in men, due to a concomitant decrease in the urine creatinine level with age. The iodide concentration showed no age-related change. Similarly the daily urine iodide excretion measured in 22 control subjects by collecting 24-h urine specimens did not vary with age, while the iodide/creatinine ratio of these subjects increased with age. The correlation coefficient(r) of the iodide concentration with daily iodide excretion in the 95 observations of the 22 subjects was 0.832 (P < 0.001), higher than that of iodide/creatinine ratio with daily iodide excretion (0.699, P < 0.001). The 95% range of the iodide concentration in morning urine samples in the population (n = 4,138) was 9.0-70.3 mumol/L (1.14-8.9mg/L) with a mean of 27.1 mumol/L. (3.4mg/L) (127g/mol 1micromole=127micrograms) (ABSTRACT TRUNCATED AT 250 WORDS)(Compare with median US levels (NHANES III study) of 14mcg/L!, 242 times less than the Japanese in Sapporo! 5mcg/L is considered severe deficiency!—HHL)

Markou K, Georgopoulos N, Kyriazopoulou V, Vagenakis AG. Iodine-Induced hypothyroidism. Thyroid. 2001 May;11(5):501-10. 


Iodine is an essential element for thyroid hormone synthesis. The thyroid gland has the capacity and holds the machinery to handle the iodine efficiently when the availability of iodine becomes scarce, as well as when iodine is available in excessive quantities. The latter situation is handled by the thyroid by acutely inhibiting the organification of iodine, the so-called acute Wolff-Chaikoff effect, by a mechanism not well understood 52 years after the original description. It is proposed that iodopeptide(s) are formed that temporarily inhibit thyroid peroxidase (TPO) mRNA and protein synthesis and, therefore, thyroglobulin iodinations. The Wolff-Chaikoff effect is an effective means of rejecting the large quantities of iodide and therefore preventing the thyroid from synthesizing large quantities of thyroid hormones. The acute Wolff-Chaikoff effect lasts for a few days and then, through the so-called "escape" phenomenon, the organification of intrathyroidal iodide resumes and the normal synthesis of thyroxine (T4) and triiodothyronine (T3) returns. This is achieved by decreasing the intrathyroidal inorganic iodine concentration by down regulation of the sodium iodine symporter (NIS) and therefore permits the TPO-H202 system to resume normal activity. However, in a few apparently normal individuals, in newborns and fetuses, in some patients with chronic systemic diseases, euthyroid patients with autoimmune thyroiditis, and Graves' disease patients previously treated with radioimmunoassay (RAI), surgery or antithyroid drugs, the escape from the inhibitory effect of large doses of iodides is not achieved and clinical or subclinical hypothyroidism ensues. Iodide-induced hypothyroidism has also been observed in patients with a history of postpartum thyroiditis, in euthyroid patients after a previous episode of subacute thyroiditis, and in patients treated with recombinant interferon-alpha who developed transient thyroid dysfunction during interferon-a treatment. The hypothyroidism is transient and thyroid function returns to normal in 2 to 3 weeks after iodide withdrawal, but transient T4 replacement therapy may be required in some patients. The patients who develop transient iodine-induced hypothyroidism must be followed long term thereafter because many will develop permanent primary hypothyroidism.

McMonigal KA, Braverman LE, Dunn JT, Stanbury JB, Wear ML, Hamm PB, Sauer RL, Billica RD, Pool SL. Thyroid function changes related to use of iodinated water in the U.S. Space Program. Aviat Space Environ Med. 2000 Nov;71(11):1120-5. 


BACKGROUND: The National Aeronautics and Space Administration (NASA) has used iodination as a method of microbial disinfection of potable water systems in U.S. spacecraft and long-duration habitability modules. A review of thyroid function tests of NASA astronauts who had consumed iodinated water during spaceflight was conducted. METHODS: Thyroid function tests of all past and present astronauts were reviewed. Medical records of astronauts with a diagnosis of thyroid disease were reviewed. Iodine consumption by space crews from water and food was determined. Serum thyroid-stimulating hormone (TSH) and urinary iodine excretion from space crews were measured following modification of the Space Shuttle potable water system to remove most of the iodine. RESULTS: Mean TSH significantly increased in 134 astronauts who had consumed iodinated water during spaceflight. Serum TSH, and urine iodine levels of Space Shuttle crewmembers who flew following modification of the potable water supply system to remove iodine did not show a statistically significant change. There was no evidence supporting association between clinical thyroid disease and the number of spaceflights, amount of iodine consumed, or duration of iodine exposure. CONCLUSIONS: It is suggested that pharmacological doses of iodine consumed by astronauts transiently decrease thyroid function, as reflected by elevated serum TSH values. Although adverse effects of excess iodine consumption in susceptible individuals are well documented, exposure to high doses of iodine during spaceflight did not result in a statistically significant increase in long-term thyroid disease in the astronaut population.

Mellemgaard A, From G, Jorgensen T, Johansen C, Olsen JH, Perrild H. Cancer risk in individuals with benign thyroid disorders. Thyroid. 1998 Sep;8(9):751-4. 

The risk of cancer was examined in a cohort of 57,326 individuals who were discharged from a Danish hospital with a diagnosis of myxedema, thyrotoxicosis, or goiter. Although the general risk of cancer was only slightly increased, the risk of several sites was significantly above expected. The risk of thyroid cancer especially, was increased with standardized incidence ratios among women of 2.1 (myxedema), 2.5 (thyrotoxicosis), and 6.6 (nontoxic goiter). The increase in risk was present even many years after discharge, indicating that surveillance was not the only explanation. Furthermore, an increased risk was noted for cancer of the kidney in women discharged with myxedema (standardized incidence ratios [SIR] = 1.8) and thyrotoxicosis (SIR = 1.3), for cancer of the bladder in women discharged with myxedema (SIR = 1.5) and nontoxic goiter (SIR = 1.3), and for cancer of the hematopoetic system in women discharged with myxedema (SIR = 1.4) and nontoxic goiter (SIR = 1.4). The findings indicate that thyroid disorders may be related to cancer risk of several specific sites other than the thyroid. (Due to iodine deficiency—reduced amounts excreted in the urinary tract?—HHL)

Mizukami Y, Michigishi T, Nonomura A, Hashimoto T, Tonami N, Matsubara F, Takazakura E. Iodine-induced hypothyroidism: a clinical and histological study of 28 patients. J Clin Endocrinol Metab. 1993 Feb;76(2):466-71. 


Thirty-three thyroid specimens obtained from 28 patients with clinically and laboratory-proven iodine-induced hypothyroidism were examined clinically, histologically, immunohistochemically, and ultrastructurally. Twenty-eight specimens obtained during the hypothyroid phase showed common histological changes in the thyroid thought to be specific for this disease; hyperplastic change in the follicles with some papillary folding, cuboidal to columnar change of follicular cells with clear and vesicular cytoplasm, scanty or absent colloid material in the large distended follicles, and occasional dilatation of capillary vessels. Lymphocytic infiltration was present in about half of the specimens. No specimens showed either stromal fibrosis or parenchymal atrophy. Immunohistochemical and electron microscopic examination revealed that severe interference with thyroid hormone biosynthesis occurs in the follicular cells. In two patients who had a follow-up biopsy in the recovery (euthyroid) phase after iodine restriction, the histological involvement seen in the hypothyroid phase was no longer present. The histological changes in the thyroid gland seen in patients with iodine-induced hypothyroidism are characteristic. This disease can be diagnosed from laboratory tests, but thyroid biopsy is also a useful tool to differentiate this condition from other diseases causing hypothyroidism. Not only clinicians, but also pathologists, must pay attention to this type of hypothyroidism, because thyroid function may revert to normal by iodine restriction alone. (Other studies indicate that those who develop hypothyroidism do so because they have an underlying disorder like Hashimoto’s thyroiditis—iodine causes further inhibition of TPO.  So the population selected already had thyroid disease—which caused the changes seen.—HHL)

Paul T, Meyers B, Witorsch RJ, Pino S, Chipkin S, Ingbar SH, Braverman LE. The effect of small increases in dietary iodine on thyroid function in euthyroid subjects. Metabolism. 1988 Feb;37(2):121-4. 

Dietary iodine intake in the United States is greater than that considered necessary for the maintenance of normal thyroid function. The administration of pharmacologic quantities of iodine (10 to 1,000 mg daily) to euthyroid subjects results in small decreases in the serum T4 and T3 concentrations and a compensatory increase in the basal and TRH-stimulated serum TSH concentrations. Studies were carried out to determine whether a far smaller increase in iodine intake would also affect thyroid function. Normal volunteers received 1,500, 500, or 250 micrograms supplemental iodine daily for 14 days. Following the administration of 1500 micrograms iodine daily, there were small but significant decreases in the serum T4 and T3 concentrations and a small compensatory increase in the serum TSH concentration and the serum TSH response to TRH. In contrast, no changes in pituitary-thyroid function occurred during the administration of 500 or 250 micrograms iodine daily. These findings indicate that a small increase in dietary iodine can induce subtle changes (all values remaining within the normal range) in pituitary-thyroid function, probably by inhibiting thyroid hormone release. The smaller iodine supplements of 500 and 250 micrograms daily, quantities that may easily be achieved under normal conditions, did not, however, affect thyroid function.

Phaneuf D, Cote I, Dumas P, Ferron LA, LeBlanc A. Evaluation of the contamination of marine algae (Seaweed) from the St. Lawrence River and likely to be consumed by humans. Environ Res. 1999 Feb;80(2 Pt 2):S175-S182. 


The goal of the study was to assess the contamination of marine algae (seaweeds) growing in the St. Lawrence River estuary and Gulf of St. Lawrence and to evaluate the risks to human health from the consumption of these algae. Algae were collected by hand at low tide. A total of 10 sites on the north and south shores of the St. Lawrence as well as in Baie des Chaleurs were sampled. The most frequently collected species of algae were Fucus vesiculosus, Ascophyllum nodosum, Laminaria longicruris, Palmaria palmata, Ulva lactuca, and Fucus distichus. Alga samples were analyzed for metals (As, Cd, Co, Cr, Cu, Fe, Hg, Mn, Ni, Pb, and Zn), iodine, and organochlorines. A risk assessment was performed using risk factors (e.g., RfD of the U.S. EPA, ADI of Health Canada, etc.). In general, concentrations in St. Lawrence algae were not very high. This was especially true for mercury and the organochlorines, concentrations of which were very low or below detection limits. Consequently, health risks associated with these compounds in St. Lawrence algae were very low. Iodine concentration, on the other hand, could be of concern with regard to human health. Regular consumption of algae, especially of Laminaria sp., could result in levels of iodine sufficient to cause thyroid problems. For regular consumers, it would be preferable to choose species with low iodine concentrations, such as U. lactuca and P. palmata, in order to prevent potential problems. Furthermore, it would also be important to assess whether preparation for consumption or cooking affects the iodine content of algae. Algae consumption may also have beneficial health effects. 

Philippou G; Koutras DA; Piperingos G; Souvatzoglou A; Moulopoulos SD The effect of iodide on serum thyroid hormone levels in normal persons, in hyperthyroid patients, and in hypothyroid patients on thyroxine replacement. Clin Endocrinol (Oxf) 1992 Jun;36(6):573-8.

OBJECTIVE: To clarify the duration and the extent of the antithyroid effect of iodides in hyperthyroidism, and to investigate whether iodides have an additional peripheral effect on the metabolism of thyroid hormones, as has been reported for some organic iodine compounds. DESIGN: The effect on the peripheral thyroid hormone levels of 150 mg of potassium iodide daily (equivalent to 114 mg of iodide) for 3-7 weeks was compared in 21 hyperthyroid patients and 12 healthy controls. A possible effect of iodide on the peripheral metabolism of thyroid hormones was investigated by assessing the serum levels of thyroid hormone in 12 hypothyroid patients on thyroxine replacement for 2 weeks. PATIENTS: There were 21 thyrotoxic patients, 12 healthy hospital controls, and 12 patients with complete or near-complete hypothyroidism, on thyroxine replacement. MEASUREMENTS: The following were measured before and at weekly intervals after iodide administration: (1) pulse rate, (2) serum T4, (3) serum T3, (4) serum TSH, (5) serum thyroxine-binding capacity (TBC), (6) serum rT3, (7) serum thyroxine-binding globulin (TBG), (8) the free-T4 Index, calculated as T4/TBC. RESULTS: In the hyperthyroid patients serum T4, T3 and rT3 decreased, whereas serum thyroxine-binding globulin and thyroxine binding capacity increased. Serum T3, however, did not become completely normal in all cases. After 21 days, serum T4 and T3 started increasing again in some cases, but other patients remained euthyroid even after 6 weeks. In the normal controls there was a small but significant and consistent decrease in serum T4, T3 and rT3 and an increase in serum TSH. Finally, in the T4-treated hypothyroid patients there was no consistent change, except for an increase of serum T4 at 1 and 14 days and a decrease of serum TSH the first day. CONCLUSION: Iodides in hyperthyroidism have a variable and unpredictable intensity and duration of antithyroid effect. Their antithyroid effect is smaller in normal controls. They have no important effect on the peripheral metabolism of thyroid hormones.

Rangaswamy M, Padhy AK, Gopinath PG, Shukla NK, Gupta K, Kapoor MM. Effect of Lugol's iodine on the vascularity of thyroid gland in hyperthyroidism. Nucl Med Commun. 1989 Sep;10(9):679-84. 


Vascularity of the thyroid gland was measured in twenty thyrotoxic patients (including Graves and multinodular goitres) and eight normal subjects by a new objective parameter--'Thyroid Vascularity Index' (TVI). The TVI was calculated by comparing the areas under the normalized thyroid and carotid artery curves up to the time of peak of the arterial curve caused by the first passage of a radioactive bolus. Compared to normal thyroid, all the toxic goitres had increased TVI (p less than 0.001); it being maximum in Graves disease (p less than 0.05). TVI in Graves disease was not affected by carbimazole therapy but decreased dramatically in eight out of ten patients (p less than 0.01) two weeks after Lugol's iodine was added. There was a sustained fall in TVI in all the ten patients (p less than 0.001) with chronic iodine therapy up to six weeks without any hormonal escape. TVI in multinodular goitres showed no significance change with carbimazole or iodine therapy. (Iodine is a better treatment for Graves!-HHL)

Reinhardt W, Luster M, Rudorff KH, Heckmann C, Petrasch S, Lederbogen S, Haase R, Saller B, Reiners C, Reinwein D, Mann K. Effect of small doses of iodine on thyroid function in patients with Hashimoto's thyroiditis residing in an area of mild iodine deficiency. Eur J Endocrinol. 1998 Jul;139(1):23-8. 
OBJECTIVE: Several studies have suggested that iodine may influence thyroid hormone status, and perhaps antibody production, in patients with autoimmune thyroid disease. To date, studies have been carried out using large amounts of iodine. Therefore, we evaluated the effect of small doses of iodine on thyroid function and thyroid antibody levels in euthyroid patients with Hashimoto's thyroiditis who were living in an area of mild dietary iodine deficiency. METHODS: Forty patients who tested positive for anti-thyroid (TPO) antibodies or with a moderate to severe hypoechogenic pattern on ultrasound received 250 microg potassium iodide daily for 4 months (range 2-13 months). An additional 43 patients positive for TPO antibodies or with hypoechogenicity on ultrasound served as a control group. All patients were TBII negative. RESULTS: Seven patients in the iodine-treated group developed subclinical hypothyroidism and one patient became hypothyroid. Three of the seven who were subclinically hypothyroid became euthyroid again when iodine treatment was stopped. One patient developed hyperthyroidism with a concomitant increase in TBII titre to 17 U/l, but after iodine withdrawal this patient became euthyroid again. Only one patient in the control group developed subclinical hypothyroidism during the same time period. All nine patients who developed thyroid dysfunction had reduced echogenicity on ultrasound. Four of the eight patients who developed subclinical hypothyroidism had TSH concentrations greater than 3 mU/l. In 32 patients in the iodine-treated group and 42 in the control group, no significant changes in thyroid function, antibody titres or thyroid volume were observed. CONCLUSIONS: Small amounts of supplementary iodine (250 microg) cause slight but significant changes in thyroid hormone function in predisposed individuals. (Obviously, the problem is the predisposition, not the low-dose iodine supplement!-HHL)

Rosenberg AG, Dexeus F, Swanson DA, von Eschenbach AC. Relationship of thyroid disease to renal cell carcinoma. An epidemiologic study. Urology. 1990 Jun;35(6):492-8. 


Thyroid hormone participates in numerous cellular functions besides thermogenesis and metabolism. Several studies, including the recent identification of the product of an oncogene, c-erb-A, as a thyroid-hormone receptor, have shown possible involvement of thyroid hormone in the process of carcinogenesis. A recent anecdotal observation of an unusually high incidence of thyroid dysfunction in women with renal cell carcinoma led to a retrospective review of the incidence and distribution of thyroid disorders in women with renal cell carcinoma compared with a control group of women with transitional cell carcinoma of the renal pelvis, ureter, bladder, or urethra. Women with renal cell carcinoma had a statistically significantly higher percentage of hypothyroidism, thyroid disease in general, and the use of thyroid-hormone supplements as compared with the control group (P = 0.033, P = 0.005, P = 0.041, respectively). The nature of the relationship, however, could not be determined. These findings add a new dimension to renal cell carcinoma, and prospective studies are encouraged to define the contribution of thyroid hormone to renal cell carcinogenesis.

Roti E, Uberti ED. Iodine excess and hyperthyroidism. Thyroid. 2001 May;11(5):493-500. 


150 microg iodine are daily required for thyroid hormone synthesis. The thyroid gland has intrinsic mechanisms that maintain normal thyroid function even in the presence of iodine excess. Large quantities of iodide are present in drugs, antiseptics, contrast media and food preservatives. Iodine induced hyperthyroidism is frequently observed in patients affected by euthyroid iodine deficient goiter when suddenly exposed to excess iodine. Possibly the presence of autonomous thyroid function permits the synthesis and release of excess quantities of thyroid hormones. The presence of thyroid autoimmunity in patients residing in iodine-insufficient areas who develop iodine-induced hyperthyroidism has not been unanimously observed. In iodine-sufficient areas, iodine-induced hyperthyroidism has been reported in euthyroid patients with previous thyroid diseases. Euthyroid patients previously treated with antithyroid drugs for Graves' disease are prone to develop iodine-induced hyperthyroidism. As well, excess iodine in hyperthyroid Graves' disease patients may reduce the effectiveness of the antithyroid drugs. Occasionally iodine-induced hyperthyroidism has been observed in euthyroid patients with a previous episode of post-partum thyroiditis, amiodarone destructive or type II thyrotoxicosis and recombinant interferon-alpha induced destructive thyrotoxicosis. Amiodarone administration may induce thyrotoxicosis. Two mechanisms are responsible for this condition. One is related to excess iodine released from the drug, approximately 9 mg of iodine following a daily dose of 300 mg amiodarone. This condition is an iodine-induced thyrotoxicosis or type I amiodarone-induced thyrotoxicosis. The other mechanism is due to the amiodarone molecule that induces a destruction of the thyroid follicles with a release of preformed hormones. This condition is called amiodarone-induced destructive thyrotoxicosis or type II thyrotoxicosis. Patients developing type I thyrotoxicosis in general have preexisting nodular goiter whereas those developing type II thyrotoxicosis have a normal thyroid gland. The latter group of patients, after recovering from the destructive process, may develop permanent hypothyroidism as the consequence of fibrosis of the gland.

Saller B, Hoermann R, Ritter MM, Morell R, Kreisig T, Mann K. Course of thyroid iodine concentration during treatment of endemic goitre with iodine and a combination of iodine and levothyroxine. Acta Endocrinol (Copenh). 1991 Dec;125(6):662-7.

In the treatment of endemic goitre, the concept of giving levothyroxine in combination with iodine offers a promising therapeutic approach by influencing not only TSH secretion but also intrathyroidal iodine content. However, little is known about the doses of iodine necessary to correct intrathyroidal iodine deficiency. To get more information on this important issue, we conducted a prospective, double-blind study on the effect of a monotherapy with 500 micrograms iodide/day and a combined treatment with 100 micrograms levothyroxine and 100 micrograms iodide/day on thyroid iodine concentration as measured by fluorescence scintigraphy. In a group of 12 patients, a 4-month treatment with 100 micrograms levothyroxine and 100 micrograms iodide/day did not significantly affect thyroid iodine concentration (0.35 +/- 0.14 vs 0.37 +/- 0.11 mg/g). The application of 500 micrograms iodide/day in these patients during a second 4-month period resulted in a sharp increase in thyroid iodine concentration from 0.37 +/- 0.11 to 0.61 +/- 0.14 mg/g (p less than 0.01). Another group of 8 patients first treated with 500 micrograms iodide/day also showed a significant increase in iodine concentration from 0.35 +/- 0.14 to 0.65 +/- 0.20 mg/g (p less than 0.01). After switching to the combination regimen during a second 4-month period, thyroid iodine concentration slightly decreased, particularly in those patients with high iodine concentrations after monotherapy with iodide (0.65 +/- 0.20 vs 0.50 +/- 0.12 mg/g, p less than 0.05). In conclusion, treatment with 500 micrograms iodide/day could sharply increase thyroid iodine concentration in patients with endemic goitre. In contrast, a combination of 100 micrograms levothyroxine and 100 micrograms iodide/day had no significant effect on thyroid iodine concentration. (Exogenous T4 reduce iodine uptake—as expected—HHL)

Smyth PP. Role of iodine in antioxidant defence in thyroid and breast disease. Biofactors. 2003;19(3-4):121-30.

The role played in thyroid hormonogenesis by iodide oxidation to iodine (organification) is well established. Iodine deficiency may produce conditions of oxidative stress with high TSH producing a level of H_2O_2, which because of lack of iodide is not being used to form thyroid hormones. The cytotoxic actions of excess iodide in thyroid cells may depend on the formation of free radicals and can be attributed to both necrotic and apoptotic mechanisms with necrosis predominating in goiter development and apoptosis during iodide induced involution. These cytotoxic effects appear to depend on the status of antioxidative enzymes and may only be evident in conditions of selenium deficiency where the activity of selenium containing antioxidative enzymes is impaired. Less compelling evidence exists of a role for iodide as an antioxidant in the breast. However the Japanese experience may indicate a protective effect against breast cancer for an iodine rich seaweed containing diet. Similarly thyroid autoimmunity may also be associated with improved prognosis. Whether this phenomenon is breast specific and its possible relationship to iodine or selenium status awaits resolution.

Sternthal E, Lipworth L, Stanley B, Abreau C, Fang SL, Braverman LE. Suppression of thyroid radioiodine uptake by various doses of stable iodide. N Engl J Med. 1980 Nov 6;303(19):1083-8. 


We studied the effect of various doses of sodium iodide on thyroid radioiodine uptake in euthyroid volunteers by giving single doses of 10, 30, 50, and 100 mg and then daily doses of 10, 15, 30, 50, or 100 mg for 12 days thereafter. All single doses above 10 mg suppressed 24-hour thyroid uptake of 123I to 0.7 to 1.5 per cent. Continued daily administration of 15 mg of iodide or more resulted in values consistently below 2 per cent. A small but statistically significant fall in serum thyroxine (T4) and triiodothyronine (T3) and a rise in serum thyrotropin (TSH) concentrations were observed after eight and 12 days of iodide treatment. These data suggest that the thyroid uptake of radioactive iodine can be markedly suppressed by single-dose administration of 30 mg of stable iodide and that suppression can be maintained with daily doses of at least 15 mg. This study provides guidelines for stable iodide prophylaxis in the event of exposure to radioactive iodine. (This means that the thyroid gland does not receive sufficient iodine until a dose of 10-15mg/day!!)

Tan TT, Morat P, Ng ML, Khalid BA. Effects of Lugol's solution on thyroid function in normals and patients with untreated thyrotoxicosis. Clin Endocrinol (Oxf). 1989 Jun;30(6):645-9. 


Thirty-eight normal volunteers and 10 patients with untreated thyrotoxicosis were each given 0.5 ml of Lugol's solution daily for 10 days. On days 0, 5, 10, 15 and 20, serum levels of T4, free T4, T3 and TSH (by sensitive immunoradiometric assay) were measured. In normal subjects, the serum concentrations of free T4 declined significantly at day 10 while TSH levels were significantly increased at days 5, 10 and 15. Serum levels of T4 and T3 did not change significantly. All the observed changes took place within the limits of normal ranges for the hormones mentioned. In contrast, in the thyrotoxic subjects, both T4 and T3 were significantly decreased at days 5 and 10, while serum TSH remained below detection limit (0.14 mU/l) throughout the study. Short exposure to excessive iodide in normal subjects affects T4 and T3 release and this effect could be partially overcome by compensatory increase in TSH. In thyrotoxicosis, lack of compensatory increase in TSH results in rapid decreases in T4 and T3 levels. The integrity of the hypothalamo-pituitary-thyroidal axis may be effectively assessed by measuring TSH response to iodide suppression, using a highly sensitive immunoradiometric assay.

van Netten C, Hoption Cann SA, Morley DR, van Netten JP. Elemental and radioactive analysis of commercially available seaweed. Sci Total Environ. 2000 Jun 8;255(1-3):169-75. 


Edible seaweed products have been used in many countries, specifically Japan, as a food item. Recently these products have become popular in the food industry because of a number of interesting medicinal properties that have been associated with certain edible marine algae. Very little control exists over the composition of these products, which could be contaminated with a number of agents including heavy metals and certain radioactive isotopes. Fifteen seaweed samples (six local samples from the coast of British Columbia, seven from Japan, one from Norway and one undisclosed) were obtained. All samples were analyzed for multiple elements, using ICP mass spectrometry and for radioactive constituents. It was found that six of eight imported seaweed products had concentrations of mercury orders of magnitude higher than the local products. Lead was found at somewhat higher concentrations in only one local product. Laminaria japonica had the highest level of iodine content followed by Laminaria setchellii from local sources. Only traces of cesium-137 were found in a product from Norway and radium-226 was found in a product from Japan. Arsenic levels were found to be elevated. In order to estimate the effect of these levels on health, one needs to address the bioavailability and the speciation of arsenic in these samples.

