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Supplemented iodine increases the production of thyroid

hormones in fish

Several reports have indicated a
correlation in salmonids between thyroid
functions and the physiological aspects
of smoltification, which prepares juvenile
fish for the transition from freshwater to
seawater environments. Fish with higher
levels of thyroid hormones have better
development and growth.

Hatchery-produced salmonids have a
natural iodine deficiency because this
element is not available in their feeds, and
thus can not produce adequate amounts
of thyroid hormones. If thyroid hormone
levels are low, the interrenal cells increase
the secretion of cortisol to cope with the
extrametabolic needs that would
otherwise be controlled by sufficient
thyroid hormones. During times of stress,
fish that are iodine-deficient may produce
more cortisol than iodine-sufficient fish,
thus exacerbating the stress response.
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Collecting blood from one of the experimental steelhead trout.

lodinated feed and stress
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Fig. 1: Plasma cortisol concentrations in control (regular feed) and test (iodinated feed) fish. *
Significantly different from controls.

Stress affects the physiology of fish by suppression of their immune system, increased respiratory and circulatory
rates, a metabolic switch from anabolism to catabolism, and impaired ability to maintain ion balance. These in turn
affect osmoregulation, reduce growth, and increase the susceptibility to diseases.

In a recent study at Purdue University in Fort Wayne, Indiana, USA, the author hypothesized that when provided with
iodine, the thyroid would increase the production of thyroid hormones. This would reduce the need of the interrenal
cells to secrete excess cortisol and thereby reduce the effects of stress. The study investigated the effects of iodinated
feed to modulate stress and compared blood cortisol, glucose, and thyroid hormone levels and growth of fish.
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Experimental setup

One hundred and sixty steelhead trout (Oncorhynchus mykiss) with a mean weight of 70 grams were placed in two
control and test groups with two replicates each and maintained in an optimum aquatic environment. The test groups
were fed iodinated feed treated with potassium iodide at 20 milligrams per kilograms feed, and the control groups
were fed regular feed.

The fish were exposed to physical stressors every day for about two minutes to elicit a typical stress and then sampled
every two weeks for 12 weeks. Samples were evaluated for length and weight, blood hematocrit, glucose, cortisol
levels (stress levels), and T; and T4 thyroid hormones.

Results

Fish fed iodinated feed had higher levels of thyroid hormones, lower blood stress levels, and better growth. The
consistently increased levels of plasma thyroid hormones and decreased levels of plasma cortisol suggested that
supplementation of iodine in the feed was elevating the levels of thyroid hormones and decreasing the levels of
cortisol.
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Fig. 2: Growth in control (regular feed) and test (iodinated feed) fish. * Significantly different from
controls.
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In stressed salmonids, elevated levels of cortisol usually reduce the conversion of T, to T or increase the clearance
rate of T5. Smoltification has also been associated with reduced T, to T conversion.

In this study, stressed fish fed regular feed had higher levels of cortisol and lower levels of thyroid hormones,
suggesting the levels may have resulted from increased T, to T; conversion, followed by further deiodination or
clearance of T3, or decreased T, production and either decreased T, to T3 conversion or increased T; clearance. On the
other hand, fish fed iodinated feed had increased levels of thyroid hormones in the plasma due to the increased
production or decreased clearance rate of the thyroid hormones.

Conclusion

From this study and others, it appears that supplemented iodine increases the production of thyroid hormones in fish,
which subsequently reduces the stress hormone cortisol and also improves fish growth. Used with other husbandry
practices, iodized feed could improve the growth and survival of cultured salmonids like steelhead trout.

(Editor’s Note: This article was originally published in the April 2003 print edition of the Global Aquaculture Advocate.)
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