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ABSTRACT
Autoimmune diseases are a group of disorders in which the immune system
dysfunctions and attacks host tissues. Although the pathogenesis of autoimmune
thyroid disease has not been elucidated, there are several factors that have
been associated with the disorder. Factors include genetic predisposition,
nutrient deficiencies, use of certain medications affecting thyroid function, and
environmental factors including exposure to radiation, heavy metals, and chemical
contaminants. Thyroid disorders are often treated with drug therapy, which often
have serious side effects and do not necessarily treat the underlying condition
leading to the thyroid dysfunction. In recent years there has been increased interest
in herbs and supplements as individuals take more interest in their health and well
being. For autoimmune disease, vitamin D supplementation is recommended as
deficiency in this nutrient has been associated with the disorder. Additionally, it
also modulates T cell response and inhibits Th1 cytokines. In cases of autoimmune
hyperthyroid disorder, rosmarinic acid, selenium and iodide supplementation are
recommended. For autoimmune hypothyroid disorder, blue flag (Iris versicolor)
and guggul (Commiphora mukul), selenium and iodide supplementation are
indicated. Each of these supplements plays a specific role in restoring normal thyroid
function. Further, rosmarinic acid found in plants such as rosemary (Rosmarinus
officinalis), bugleweed (Lycopus virginicus), and lemon balm (Melissa officinalis)
also calms excess T cell activity and pro inflammatory cytokine release. The use
of these combinations of supplements should restore thyroid hormone homeostasis
in autoimmune thyroid disorders. Proper medical supervision is required to ensure
these herbs and nutrients are used safely and potential adverse effects are avoided.
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INTRODUCTION
In a normal state, the immune system protects
the body against foreign substances which can
give rise to infection or disease. In response to
foreign substances, the immune system produces
antibodies that signal blood cells to destroy them.
In the case of an autoimmune disorder, the system
dysfunctions and the defense system attacks tissues
and substances that are normally present in the
body. The reasons behind the immune system no
longer differentiating between healthy body tissues
and antigens are not fully understood. Tissues and
organs that are commonly affected by autoimmune
disorders include blood vessels and blood cells,
connective tissues, muscles and joints, and
endocrine glands, with the most commonly affected
organ being the thyroid.1
The thyroid is touted as the most important
gland in the body due to its ability to produce the
hormones thyroxine (T4), triiodothyronine (T3)
and calcitonin. Through the actions of thyroid
peroxidase, iodine is covalently bound to tyrosine
residues in the thyroglobulin molecules. These
tyrosine molecules combine to form T4 and T3 on
the thyroglobulin. Then lysosomal proteases sever
the T4 and T3 from the thyroglobulin and the
hormones are released into circulation. Thyroid
hormones have several functions including
regulating metabolism, directing cellular activity,
stimulating heart muscles, nerves and brain
functioning as well as increasing utilization of
carbohydrates, proteins, fats and cholesterol. The
thyroid produces several immunologic factors
and has complex nutrient requirements in order to
function properly and facilitate hormone synthesis.
Thyroid hormone metabolism has a step up and
step down metabolism where T4 can either be
stepped up to the active form, T3, or stepped down
to the inactive form, reverse T3 (rT3), both of
which are further converted to 3,3′-T2.2
The complexity of the thyroid makes it vulnerable
to autoimmune disorders and dysfunction.
Autoimmune thyroid disease occurs when the
immune system attacks its own thyroid cells. This
may result in reducing or even destroying the
thyroid. Factors that may contribute to endocrine
disease of the thyroid include viral infection,
underlying disease, autoimmunity, congenital

factors, gender, ethnicity, dietary iodine intake, and
environmental factors among others.

PREVALENCE
Hypothyroidism, most often caused by
autoimmune thyroiditis (Hashimoto thyroiditis)
or iodine deficiency, is defined by a lack of
thyroid hormones. In a recent systematic review,
hypothyroidism has been reported to have an
estimated incidence between 80/100,000/year
in males and 350/100,000/year in females.3
Hyperthyroidism is characterized by an over
activity of the gland resulting in elevated
circulating free thyroid hormones. The incidence
of hyperthyroidism is estimated to be between
8/100,000/year in males to 80/100,000/year in
females.3 Prevalence of both types of thyroid
disorders differ between men and women with
women having higher incidence than men in both
cases. The reason for the difference between
genders is not clear.3 Studies conducted in various
parts of the world suggest that the incidence
of thyroid disease is changing, becoming more
common than it was previously.1
The Colorado Prevalence Study found that
approximately 10% of subjects who were not
taking any thyroid medications had an abnormality.
Extrapolated to the United States adult population,
this represents a possible 13 million cases of
undetected thyroid gland abnormalities. These
results suggest that physicians should consider
monitoring TSH levels of all patients, especially in
those who present with symptoms related to thyroid
dysfunction.4

PATHOGENESIS
There are two mechanisms that are responsible for
autoimmune thyroid disease: 1) a T cell-mediated
autoimmunity is seen in Hashimoto’s disease
(chronic autoimmune thyroiditis and autoimmune
hypothyroidism) and post-partum thyroiditis, and
2) a humoral response and presence of anti-thyroid
stimulating hormone (TSH) receptor antibodies are
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seen in Graves’ disease. Both are characterized by
T and B cell infiltration of the thyroid, abnormal
thyroid function and production of thyroid
autoantibodies.
B and T lymphocyte-mediated autoimmunity in
Graves’ disease is known to be directed at four
thyroid antigens that are key to thyroid function,
namely, thyroglobulin (Tg), thyroid peroxidase
(TPO), sodium-iodide symporter (NIS) and
thyrotropin receptor (TSH-R).5 Each antigen serves
a specific function. The sodium iodide symporter
(NIS) transports iodide from blood into colloid
tissue; thyroid peroxidase takes the iodide and
attaches it to the tyrosine molecule producing T4;
T4 is then converted to T3 in the peripheral tissues
by iodothyronine deiodinase.
Thyroglobulin antibody is an antibody directed
against thyroglobulin, and thyroid peroxidase
antibody is directed against thyroid peroxidase,
the enzyme responsible for the production of T4.
Formation of serum thyroid peroxidase (TPO) and
thyroglobulin antibodies (TgAb) are associated
with all types of autoimmune thyroid disease and
their presence in the blood can be used to diagnose
underlying autoimmunity without the presence of
clinical symptoms.1 More specifically, an elevation
of these autoimmune antibodies may precede
diagnosis of autoimmune disease diagnosis
by 2 to 7 years.6 The measurement of thyroid
stimulating hormone (thyrotropin) is a valuable
measure to diagnose mildly elevated thyrotropin,
subclinical hypothyroidism and hypothyroidism.7
Thyrotropin levels above 4.0 μIU/ml with
TgAb or TPO positivity have been reported to
predict future hypothyroidism in women.8 The
presence of thyroglobulin antibody alone, is not
a definitive indicator of thyroid disease although
thyroglobulin antibodies are elevated in more than
90% of patients with Hashimoto (autoimmune)
thyroiditis.9 Elevation of thyroglobulin antibody
has been seen in patients with other autoimmune
disorders including patients with systemic lupus
erythematosus. Elevation of both thyroglobulin
antibody and thyroid peroxidase antibody have
been observed in patients with autoimmune
thyroiditis, rheumatoid arthritis, pernicious anemia
and type I diabetes.9 Additionally, the presence of
thyroglobulin antibody, but not thyroid peroxidase
has been associated with thyroid cancer.10
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ENVIRONMENTAL FACTORS
Autoimmune thyroiditis is mediated by
lymphocytes and cytokines which destroy the
thyroid gland. Thyroid antigens are influenced by
a host of environmental factors including toxins,
halogens, pesticides, heavy metals and nutrient
deficiencies among others. Although it is reported
that there is a genetic predisposition, onset of the
disease can be triggered by environmental factors
including iodine intake and the proliferation of
lymphocytes. The production of antibodies is
stimulated by the iodination of thyroglobulin.

Heavy metals
Heavy metals (cadmium, lead and mercury) have
been linked to alterations in thyroid function.11–14
The association of mercury with thyroglobulin
antibody positivity, but not thyroid peroxidase
antibody positivity, indicates a relationship
between mercury and autoimmunity. Preclinical
evidence suggests that thyroid peroxidase enzyme
is inhibited by inorganic mercury but not organic
mercury.15 Both organic and inorganic mercury
inhibit the iodination of thyroglobulin.16 Further,
it has been hypothesized that mercury induces
protein alterations which result in cell-specific
antigenicity as well as a theory that formation
of polyclonal B lymphocytes and autoantibodies
result from mercury induced T lymphocyte
stimulation.17, 18 Mercury exposure typically reflects
consumption of fish in the general population.19
Cadmium exposure leads to lipid peroxidation
in the thyroid, which can be protected against by
ascorbic acid supplementation.11 Alterations in
antioxidant enzyme systems and lipid peroxidation
in response to heavy metals are hypothesized
to lead to membrane integrity dysfunction and
suboptimal 5′-deiodinase activity.20–22 In order for
the body to remove cadmium, selenium becomes
bound to the cadmium and is expelled from the
body via the bile system. Selenium is an essential
component of deiodinase enzymes responsible
for conversion of T4 to T3, and reduced selenium
also leads to an increase in rT3 which in turn can
result in hypothyroidism.23 Selenium is also an
essential component of the antioxidant, glutathione
peroxidase. Reduction in selenium reduces the
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formation of glutathione peroxidase, resulting in
increased levels of reactive oxygen species and
hydrogen peroxide which can damage the thyroid.

Halogens and pesticides
Iodination of thyroglobulin and the sodium iodide
symporter are affected by halogens including
perchlorate, chlorine, fluorine and bromine. Each of
these chemicals have differing effects on the thyroid
and vary in their mechanisms of action. Perchlorate
(ClO4) competitively inhibits iodide uptake by
the NIS and displaces T4 from serum.24 Chlorine
inhibits iodide trapping and decreases serum T4.25
Fluoride decreases T3 and T4 and increases TSH in
the blood; however, the mechanism by which this
occurs remains unclear.26 Bromine displaces iodine,
increases plasma TSH and has an inhibitory effect
on thyroid activity.27 These individual chemicals are
found in our environment and often in household
products including beverages, drinking water,
toothpastes and cleaning agents; however, adverse
effects on the thyroid are generally seen only with
exposure to high amounts of these compounds.
Organochlorine pesticides, which contain the
chlorine molecule, have also been associated
with increased incidence of euthyroid goiter or
hypothyroidism.28 Usually the thyroid hormone
concentration change occurs in response to a mixture
of chemicals, but not to individual chemicals.29

Polyhalogenated biphenyls
Polyhalogenated biphenyls such as polybrominated
biphenyls and polychlorinated biphenyls are
commonly used compounds with many industrial
applications including flame retardants, foams,
building materials, lubricants, adhesives, inks and
plasticizers. They have been known to accumulate
in water ways and are incorporated into the
adipose tissue of fish and humans. Toxins such as
polychlorinated biphenyls (PCBs), polybrominated
diphenyl ether (PBDE) and bisphenyl A (BPA) have
been linked to modulation of thyroid hormones.
PCBs resemble thyroid hormone structurally and
have been shown to disrupt thyroid function in vivo.30
Blood concentrations of PCBs negatively correlate
with circulating thyroid hormone levels.31, 32
Immunomodulatory effects of PCBs may be
responsible for increases in thyroid peroxidase

antibodies and subsequent interference with
iodide transport seen in populations with longterm exposure to PCBs. One study has reported
that as PBDE increases, increased sub-clinical
hyperthyroidism was seen in pregnant women.33 The
structure of PBDE is similar to thyroid hormone
and can displace T4 from serum thyroid binding
protein transthyretin (TTR).34 BPA, commonly found
in plastic and metal food packaging, is believed to
disrupt T3 signaling pathways. It has been suggested
that BPA may displace T3 from thyroid receptors and
result in gene suppression.35

ADDITIONAL FACTORS
Other factors that can lead to thyroid dysfunction
include radiation,36 infections,37 medications,38
and nutritional deficiencies.39–41 Heavy industry
pollutants, coal pollution, motor vehicle
emissions and agricultural fungicides have also
been suggested to play a role in autoimmune
thyroid disease.42, 43 Medications that have
reported effects on thyroid antigens include beta
blockers, theophyline, amiodarone, phenytoin,
propylthiouracil (PTU) and chemotherapy.
Nutritional deficiencies in selenium, iodine,
iron, zinc, vitamin A and vitamin B12 have been
associated with hypothyroidism.39–41 As an example,
vitamin B12 deficiency results in decreased
levels of 5′-deiodinase, which is utilized in the
metabolism of T4 to T3 in peripheral tissues.44

STRESS AND THYROID HORMONE
METABOLISM
Stressors are endogenous or exogenous forces
that challenge the homeostasis of an organism.
When this homeostasis is challenged or a threat
is perceived, the stress response is activated. The
stress response is mediated in the central nervous
system as well as peripheral organs.45 The typical
response to stress is an increase in production of
cortisol, decrease in production of TSH, decrease
in T3 and increase in rT3.46 Altered peripheral
metabolism of T4 to T3 and rT3 may be due
to increased cortisol.47 Studies have shown that
regardless of the source of stress, rT3 increases in

Journal of Restorative Medicine 2013; 2: page 73

Thyroid Autoimmune Disease

response and the time to return to normal hormone
metabolism may vary.48–50 The mechanism by which
thyroid metabolism is influenced may vary by type
of stressor. Intense exercise,51 lack of sleep,52 and
caloric restriction53 are some of the various stressors
that have been reported in the literature to affect
cortisol levels and/or peripheral thyroid hormone
metabolism, with the latter resulting in an increase
of rT3 at the expense of T3.

Calorie restriction and fasting
Proper nutrition is important for many aspects
of health and well-being. Proper function of the
thyroid and thyroid hormone metabolism are no
exception. It has been established that nutrition
and caloric restriction impact thyroid metabolism
centrally and possibly peripherally.46 In the case
of caloric restriction, T3 levels decrease and
rT3 increase suggesting a modulation of hepatic
5′-deiodinase activity.53 However, the effects of
caloric restriction on thyroid hormone metabolism
appear to reverse, returning to a normal balance,
after three continuous weeks of dieting.54 Several
factors may influence the response during caloric
restriction including macronutrient content of the
diet, genetics, weight and gender.46
Fasting also impacts thyroid hormone metabolism,
possibly due to elevated cortisol levels. Studies
suggests that the modulation may be due to
influences on central as well as peripheral
metabolism.55 Similar to the typical response to
stress, fasting serum rT3 levels increase and T3
levels decrease compared to the non-fasting state.55
Prolonged periods of fasting or caloric deprivation
result in a similar thyroid hormone profile.56, 57
Changes in thyroid metabolism are not restricted
to caloric deprivation. Increased caloric intake
reportedly results in an increased clearance of rT3;
however, the effects on other pathways have not been
studied.58 Changes in thyroid hormone levels appear
to be associated with energy expenditure relative to
caloric intake.59 As such, the balance between caloric
intake and energy expenditure is key to maintaining
normal thyroid hormone metabolism. Certain types
of foods, such as cruciferous vegetables, may also
affect the thyroid. Hypothyroidism has been reported
in a patient following chronic ingestion of very high
amounts of bok choy.60 This association has also
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been demonstrated in animals.61 However, cooked
cruciferous vegetables do not seem to have an effect
on the thyroid.62 Consumption of 150 g/day
(5 oz/day) of cooked Brussels sprouts for 4 weeks
had no adverse effects on thyroid function.62 The
mechanism involved is not clear, but it is possible
that the glucosinolates found in cruciferous
vegetables may yield goitrin, a compound known to
interfere with thyroid hormone synthesis. Another
possible explanation is the release of thiocyanate
ions due to hydrolysis of glucosinolates. Thiocyanate
ions compete with iodine for uptake by the thyroid,
which can result in hypothyroidism in patients with
iodine deficiency.63 Myrosinase, an enzyme present
in raw brassica, accelerates glucosinolate hydrolysis.
During cooking, this enzyme is deactivated and may
explain the varying results reported between raw and
cooked cruciferous vegetables.64

Sleep deprivation
Both central and peripheral thyroid metabolism
appears to be influenced by short-term sleep
deprivation. After a night of sleep deprivation, T4,
T3 and rT3 increase.52 The effects of long-term
sleep deprivation have not yet been investigated.

Alcohol consumption
A decrease in T3 and T4 and increase in rT3 has
been reported in chronic alcohol consumers, which
may be due to the impairment of 5′-deiodinase in
the liver by alcohol or increased cortisol.65, 66 The
effects of moderate alcohol consumption on thyroid
hormone metabolism has not yet been investigated
and warrants consideration.

Exercise
The effects of exercise on modulation of thyroid
hormone metabolism are not completely clear as
the response seems to be influenced by the level of
conditioning of subjects prior to exposure to intense
exercise.51 Exercise appears to influence T3 and
rT3 but not T4.51 The mechanism has not yet been
identified, but may be due to increased levels of
cortisol during and after exercise. Future research
is warranted to understand the effects of varying
levels of exercise (e.g. moderate vs. intense), type of
exercise (e.g. resistance vs. aerobic) and condition
of subjects prior to exposure to this type of stress.
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Studies have also found that exercise-related energy
expenditure exceeding calories consumed may
result in low T3 and increased rT3. It is believed
that in this scenario peripheral metabolism of T4
and decreased hepatic 5′-deiodinase activity is
likely. Such an occurrence may be overcome by
consuming more calories without changing exercise
intensity or duration.67, 68

HERBS AND NUTRIENTS FOR
AUTOIMMUNE THYROID
DISORDERS
Thyroid disorders are often treated with drug
therapy. In the case of Hashimoto’s disease, the
standard medical protocol is thyroid hormone
replacement. For Graves’ disease, anti-thyroid
drugs, operations to partially or fully remove the
thyroid gland and use of radioactive iodine (131I)
are standard recommendations of physicians. Due
to potential side effects associated with many
medications some people seek complementary and
alternative therapies. Others may seek alternative
therapies due to their cultural backgrounds. The
2002 Health and Diet Survey sponsored by the
US FDA found that 73% of adults aged 18 years
or older used a dietary supplement in the previous
12 months.69 Some commonly used natural
products for autoimmune thyroid disorders include
rosmarinic acid, blue flag, guggul, selenium,
iodide and vitamin D3 supplements.

Rosmarinic acid
Rosmarinic acid is found in several members of
the Lamiaceae family plants such as rosemary
(Rosmarinus officinalis), bugleweed (Lycopus
virginicus), and lemon balm (Melissa officinalis)
and has medicinal uses in several cultures. Its
physiological functions and medicinal properties
are well characterized. Based on in vivo research,
rosmarinic acid is hypothesized to prevent TSH effects
on receptor sites, block immunoglobulin effects on
TSH receptors, and inhibit peripheral conversion
of thyroxine to T3.70 These findings suggest that
rosmarinic acid may be beneficial in Graves’ disease.
Rosmarinic acid has been shown to be capable
of inducing T cell apoptosis of only actively

proliferating T cells,71, 72 direct T cell activity,
inhibit T cell activation and proliferation73, 74 and
modulate T cell promotion of pro-inflammatory
cytokine release,75 suggesting potential application
in autoimmune disorders.

Blue flag (Iris versicolor)
Blue flag was traditionally used by American natives
for its medicinal effects and is an adaptogenic herb.
Adding adaptogenic herbs is often helpful in the
treatment of Hashimoto’s disease because they act
as endocrine tonics that help mitigate autoimmune
diseases. It is used as an alternative therapy due to
its reported lymphatic anti-inflammatory effects,
and has been used in liver and spleen enlargement
(hepato-splenomegaly) and thyroid enlargement
(thyromegaly).76 Although clinical research is
lacking, blue flag has a long history of medicinal use
for treatment of goiters and thyroid enlargement.

Guggul (Commiphora mukul)
Guggul is an extract of the oleo-resin of the
Commiphora mukul tree, native to India. Guggul
has demonstrated biological effects on thyroid
homeostasis and lipid lowering properties. Guggul
is used as a thyroid stimulant in traditional Indian
Ayurvedic medicine. It has been shown to improve
both thyroid function and structure in melatonin
induced hypothyroidism in mice.77 Studies have
identified a ketosteroid present in the oleo-resin
of C. mukul (Z-guggulsterone) which has strong
thyroid stimulatory activity. In vivo, administration
of Z-guggulsterone increased iodine-uptake by the
thyroid and increased activities of both thyroid
peroxidase and protease.78–80 Guggulsterone also
seems to increase T3 synthesis by increasing the
conversion of T4 to T3 and significantly decrease
hepatic lipid peroxidation. Since serum thyroxine
(T4) is converted to T3 in the liver, researchers
concluded that hormone levels and peroxidation
are related.81 It is believed that Guggul’s effect on
thyroid regulation is responsible for the therapeutic
effects seen in cholesterol levels.76

Selenium
Selenium, a constituent of selenoproteins, has
been implicated in the autoimmune thyroiditis by
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increasing the duration and exacerbating disease
severity. It is possible that this is due to reduced
activity of the selenoprotein glutathione peroxidase
leading to increases in hydrogen peroxide
production. Iodothyronine selenodeiodinases
D1 and D2, are another class of selenoproteins
which produce active T3 through deiodination in
peripheral tissues.
During selenium supplementation serum
selenium has been reported to increase by 45%,
plasma glutathione peroxidase by 21% and TPO
antibody decreased by 76%. On withdrawal of
supplementation, a sharp decrease was seen in
selenium and glutathione peroxidase accompanied by
marked increase in TPO.82 Extracellular glutathione
peroxidase is secreted by thyrocytes and primarily
modulates hydrogen peroxidase and organification of
iodine. Its secondary function is to prevent oxidation
damage to the thyrocytes themselves.83, 84

Iodine
Potassium iodide and T4 therapy are often used
for treating thyroid disorders as they have been
shown to inhibit and prevent the growth of benign
thyroid nodules in 66% of patients.85 However,
caution must be used when prescribing iodine in
the presence of a hot nodule. Ingested iodide is
organified to iodine and bound to thyroglobulin in
the follicle by thyroid peroxidase and hydrogen
peroxide. Premature organification of iodine in
the follicular cell is prevented by glutathione
peroxidase. Low levels of glutathione peroxidase in
the thyroid tissue can lead to damage to the
NIS. High doses of iodide can lead to an over
saturation of the NIS and lead to iodothyronine
suppression.86, 87
Iodine is a crucial constituent of thyroid function
and is a component of thyroxine and T3. It is
well established that the highest prevalence of
thyroid disorders is seen in populations where
iodine deficiency is prevalent. Autoimmune
hypothyroidism is not commonly seen in mild to
moderate iodine deficiency. However, thyrogloblin
antibody is more common in iodine deficiency,
suggesting that thyroid globulin antibodies are
generated in response to thyroid globulin release
from an iodine deficient thyroid. Goiter is usually
endemic in areas where daily iodine intake is
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<50 mg and congenital hypothyroidism is seen in
areas where intake is <25 mg/day. Approximately
30% of the world’s population live in areas of
iodine deficiency. These areas see a prevalence of
goiter as high as 80%.88 Iodine supplementation
has been reported to reduce thyroid volume with
sustained effects seen through 12 months posttherapy in patients with goiter.89 In contrast,
though T4 therapy also decreases thyroid volume,
thyroid volume increases when therapy is removed.
Iodine is also reported to reduce thyroglobulin
concentrations while maintaining stable levels of
serum TSH.89 In areas of iodine repletion, those
with thyroid dysfunction have a high prevalence of
autoimmune disease. These autoimmune diseases
range from Hashimoto’s disease to thyrotoxicosis
resulting from Grave’s disease.88

Vitamin D3
In individuals with Hashimoto’s disease, circulating
vitamin D3 levels are low,90 similarly, vitamin
D deficiency has been associated with other
autoimmune conditions.91 Animal models have
demonstrated that vitamin D3 supplementation
has been shown to prevent the development of
autoimmune conditions including autoimmune
thyroiditis.92–94 Vitamin D plays a role in immunity,
with low intake resulting in enhanced immune
response and high intake resulting in suppression
of the immune response.95 Vitamin D3 modulates
T cell responses, inhibiting Th1 cell cytokines
including IFN-g and IL-2.90 Th1 cell activation
and production of cytokines is necessary for cellmediated immune responses, which, in autoimmune
diseases is misdirected.90, 95 Although there are no
clinical studies in which vitamin D supplementation
alone has been used as a treatment for autoimmune
thyroid disease, supplementation is recommended
due to the association of vitamin D deficiency with
autoimmune disorders.96 Blood levels of vitamin
D3 should be monitored when treating patients with
vitamin D3 to ensure sufficiency is achieved (50–70
nM) and levels associated with hypercalciuria (250
nM) are not reached.92

Suggested protocol
Due to the dearth of clinical evidence, practitioners
often use natural ingredients in practice on the basis
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of traditional or historical use and fundamental
evidence presented in in vitro and in vivo scientific
literature and individual case studies. This article
presents a review of the body of in vitro and in
vivo research on autoimmune thyroid disease and
suggests a protocol of supplements that may benefit
patients with autoimmune thyroid disease. These
recommendations are based on the varying effects
that these natural health ingredients have on thyroid
metabolism and immune modulation

Supplements
Vitamin D 50,000 up to two times per week is
suggested in addition to stress reduction, healthy
digestion and absorption, proper nutrition and
exercise. A recommended supplementation protocol
for hypothyroidism is Iris (Blue Flag) 750 mg per
day and Guggul 750 mg per day for their antiinflammatory effects, and for thyroid support,
iodine 6–24 mg per day and selenium 400 μg per
day. For hyperthyroid, it is recommended that
patients take rosmarinic acid 335 mg twice per
day, iodine 6 mg per day and selenium 400 μg per
day (Table 1). These herbs and nutrients should be

used under medical supervision to ensure their safe
and effective use. Theoretically, overuse or abuse
of blue iris can increase the risk of adverse effects
from cardiac glycoside drugs such as digoxin
(Lanoxin) and therefore should not be taken
concomitantly. Concomitant use of large amounts
of guggulsterones might increase the adverse
effects of hormone replacement therapy through
estrogen-alpha receptor agonist activity and should
not be taken with estrogens.97 Mild and transient
gastrointestinal side effects may occur when first
using some of these supplements and include
nausea, bloating and loose stools/diarrhea. These
side effects have generally been reported with
higher dosages of these supplements.

CONCLUSION
Supplemental vitamin D3, rosmarinic acid, guggul,
blue flag, selenium and iodine may be of benefit
to patients with autoimmune thyroid disorders
based on the body of in vitro and in vivo evidence
reviewed. Each of these compounds have varied

Table 1: Summary of key herbs and nutrients, their mechanisms of action and recommended doses for autoimmune thyroid
disorders.
Herb/Nutrient

Action

Dose

Rosmarinic acid

•
•
•
•

335 mg twice per day

•

Iris versicolor (Blue
flag)
Commiphora mukul
(Guggul)
Selenium

Potassium iodide
Vitamin D3

•
•
•
•
•
•
•

Induces T cell apoptosis of only actively proliferating T cells
Directs T cell activity
Inhibits T cell activation and proliferation
Modulates T cell promotion of pro-inflammatory cytokine
release
Believed to prevent TSH effects on receptor sites, block
immunoglobulin effects on TSH receptors, and inhibit
peripheral conversion of thyroxine to T3 in hyperthyroid
animal studies, it is believed that it can be also helpful in
hypothyroid disease due to balancing autoimmune disease
Stimulates glandular secretion and removal of wastes through
the lymphatic system
Anti-inflammatory actions reduce thyroid enlargement
Naturally increases T3 levels; also effective in decreasing T3
levels in hyperthyroid patients
Decreases thyroid peroxidase antibodies
Increases glutathione peroxidase, decreasing hydrogen
peroxide which damages the thyroid
Critical component for thyroid hormone metabolism
Modulates T cell response and inhibits Th1 cytokines

750 mg per day

750 mg per day
400 μg per day

6–24 mg per day
50,000 IU twice per week
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mechanisms of action supporting thyroid hormone
homeostasis. Vitamin D3 is indicated in autoimmune
diseases as deficiency in this vitamin has been
associated not only with autoimmune thryoiditis,
but also with several other autoimmune disorders
(including rheumatoid arthritis, multiple sclerosis
and inflammatory bowel disease), thus achieving
sufficient levels of vitamin D3 in the bloodstream is
important. Further, vitamin D3 also plays a role in
T cell response and inhibition of Th1 cytokines. In
addition to supporting thyroid function, rosmarinic
acid also plays a role in T cell modulation and
response of pro-inflammatory cytokines, suppressing
the immune response, which in turn prevents

damage to tissues and organs such as the thyroid. In
combination with herbs and nutrients and specific
protocols suggested, complementary therapies are
recommended including stress reduction, ensuring
healthy digestion and absorption, and proper
nutrition, low in foods that can interfere with thyroid
function (i.e. cruciferous vegetables). Exercise is
equally important as proper nutrition, however
it is imperative that energy expenditure does not
exceed caloric intake. These supplements should
be used under medical supervision and physicians
need to be cognizant of potential side effects and
contraindications with medications such as digoxin
and estrogens.
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