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Carnitine: Utility as a Primary Naturopathic Treatment for Hyperthyroidism. 

Hyperthyroidism is a clinical condition associated with supraphysiological levels of circulating thyroxine. Increased thyroid hormone levels cause an overall increase in metabolic activity in all tissues of the body producing clinical symptoms of sweating, tachycardia, heart palpitations, insomnia, diarrhea, hyperreflexia, anxiety, tremors, reduced body weight, and dyspnea. Common primary conditions resulting in a hyperthyroid state include Grave’s disease, subacute (DeQuervain’s) thyroiditis, and some thyroid cancers. Iatrogenic hyperthyroidism is produced secondarily to thyroid ablation, thyroid hormone replacement for hypothyroidism and post-ablation hypothyroidism, and TSH-suppression for thyroid cancer. 
Current allopathic treatments include thyroid ablation, T3-production inhibiting drugs like propylthiouracil and methimazole, and (-blockers and benzodiazapenes for symptomatic relief. Alternative therapies include thyroid suppressive foods, nervine botanicals, anti-thyroid botanicals, antioxidant therapy for secondary free radical damage from a hypermetabolic state, and affected system tonification therapies, i.e. cardiovascular support, immune support, etc. The most direct acting alternative therapies are botanical anti-thyroid agents like , Leonurus, Lycopus, Melissa, and Lithosperma although the quality of these agents cannot be guaranteed and they also appear to have nonselective effects. For example, Lycopus also has anti-gonadatrophic effects.
 Recently, research has investigated a naturally occurring amino acid, carnitine, in the treatment of hyperthyroidism. If further clinical research continues to support its use, carnitine may be the single greatest agent for direct naturopathic treatment of hyperthyroidism. 

Carnitine is involved in long chain fatty acid transport across the inner mitochondrial membrane into the matrix of the mitochondria in order to undergo (-oxidation. Fatty acid are coupled to Coenzyme A (Co-A) upon entering the cell and are then transferred onto carnitine at the inner mitochondrial membrane by carnitine palmitoyltransferase I (CPT I). The fatty acid is then transported across the membrane and transferred back to Co-A by carnitine palmitoyltransferase II (CPT II). 

Deficiency of carnitine is rare in industrialized countries. Generally animal foods contain the highest quantities. Avocado is the largest vegetable source of carnitine. Carnitine is also synthesized in the liver, kidney, and brain from lysine and methionine, requiring vitamin B6, niacin, and vitamin C as cofactors. Regulation of carnitine synthesis is complex and appears to be rate limited by formation of amino acid derived precursors from protein and not by increased carnitine excretion or fat metabolism. Also of interest is carnitine transport may be inhibited by electrolyte imbalance. 
  It is not known if increasing serum lysine is adequate to drive carnitine synthesis.

Thyroid hormone regulates the transcription of CPT I by T3 binding to thyroid receptor elements (TRE) on the gene for CPTI. CPTI mRNA, signifying gene transcription, is amplified forty times in hyperthyroid. 
  Other protein transporters are also upregulated in hyperthyroidism including ADP/ATP translocase, pyruvate, citrate, and phosphate translocators.
 Considering the increase in overall metabolic function in hyperthyroidism this is not surprising.  


Suzuki et al. showed decreased liver and body carnitine pool size was decreased after treating rats for 10 days with 50 (g T4/100g of body weight and conversely showed increased urinary excretion of carnitine. Also shown was a decreased carnitine level in heart, testes, kidney, and skeletal muscle in T3 and T4 fed mice.
 The authors concluded this indicated an overall decrease in carnitine synthesis in hyperthyroid rats and mice. 


In the late 1950s to mid-1960s several German researchers found that co-administration of T4 and carnitine inhibited tadpole maturation, a known function of thyroid hormone. This led to small scale, uncontrolled trials of carnitine in which hyperthyroid patients displayed symptomatic relief of hyperthyroidism. These findings were duplicated in 1996. 
 These findings led an Italian group of researchers to perform in vitro studies on the effects of carnitine of thyroid hormone transport. Benvenga et al. found physiological concentrations of carnitine inhibited both thyroid hormone transport through the plasma membrane and the nuclear membrane of several cell lines. The greatest effect appeared to be on inhibition of transport across the nuclear membrane. Carnitine did not limit thyroid hormone efflux from any cell line, nor did carnitine affect thyroid hormone binding to TREs. 
 The authors suggest varying clinical presentations in hyperthyroidism may be in part due to variances in circulating carnitine levels, though they do not offer direct support for this theory. 


These findings led Benvenga et al. to conduct a randomized, double-blind, placebo-controlled clinical trial on the effects of oral carnitine on laboratory-induced hyperthyroidism. 
 The study subjects were mostly women with benign nodular goiters. They were treated with TSH suppressive doses of L-thyroxine despite clinical euthyroid state.  Interestingly one of the first findings in the study was carnitine did not inhibit the TSH-suppressive action of L-thyroxine. Subjects were given either two or four grams of carnitine orally either for two months, surrounded by two months of placebo, or for four continuous months and ended with two months of placebo. Nine clinical parameters of hyperthyroidism were evaluated: asthenia, dyspnea, palpitations, nervousness, insomnia, tremors, reflexes, heart rate, and body weight. Biochemical parameters AST, ALT, GGT, alkaline phosphatase, creatine phosphokinase, cholesterol, hydroxyproline, osteocalcin, ferritin, and sex hormone binding globuli were also measured.  Creatine phosphokinase and cholesterol typically decrease in hyperthyroidism whereas the other markers typically increase. 8
Every symptom associated with hyperthyroidism was significantly decreased with oral carnitine in a dose dependent manner except body weight, which did not vary significantly.  In the group  receiving carnitine for two months, cholesterol and urinary hydroxyproline did not vary significantly. In the four month treatment group, only urinary hydroxyproline did not change significantly. Variations from control were dose dependent and occurred within the first month of carnitine supplementation and continued throughout the duration of treatment. No significant adverse events were reported. These results suggest in vivo suppression of thyroid hormone activity by carnitine on most body tissues.  The increase in osteocalcin is quite significant as it suggests a minor protective effect on bone by stimulating an increase in osteoblastic activity. 8
The authors compared the cost of carnitine therapy to that of benzodiazepines (BZDs) (also inhibits thyroid hormone entry into cells-but not as completely) and (-blockers. Carnitine therapy costs approximately $.65 per day at a 1g per day dose versus $.50 per day for BZDs or $.30 per day for propanolol. The authors recognized the limitations of these drugs targeting select symptoms and the adverse effects of these pharmaceuticals versus the more global activity and lack of side effects for carnitine treatment. 8
Although it is clear carnitine suppresses the action of thyroid hormone in vivo in a hyperthyroid state it is unclear of the role of carnitine in the euthyroid state. It seems paradoxical that an increased metabolic state, i.e. hyperthyroidism, would increase the transcription of genes required to utilize fat, CPT I, yet increase the excretion of an essential nutrient to maintain adequate fatty acid metabolism without a corresponding increase in production. Yet, this seems to be the case.  It is also unclear whether the carnitine directly suppresses thyroid hormone uptake or if there is a feedback mechanism in place, perhaps a byproduct of fatty acid metabolism, which blocks thyroid uptake. Regardless, carnitine may have utility in several forms of hyperthyroidism. 

In the post-ablation treatment of papillary thyroid cancer patients are typically placed on TSH- suppressive doses of L-thyroxine to avoid TSH stimulation of any remaining thyroid tissue and possible recurrence. Although the dose is ideally individualized to avoid hyperthyroid symptoms, this doesn’t always happen. Regardless at necessary L-thyroxine dosages, patients operate at hypermetabolic states, which may promote free radical formation and premature aging. Carnitine could easily be used in this setting to allow TSH-suppression by L-thyroxine and yet limit hyperthyroid symptoms. 

Another setting for the utilization of carnitine in hyperthyroid may be in the treatment of subacute thyroiditis. Subacute thyroiditis is typically associated with a virally precipitated immune destruction of thyroid follicles producing a clinical hyperthyroid state. Subacute thyroiditis is typically self limiting and often only (-blockers and NSAIDs are given allopathically to manage blood pressure and limit pain. Carnitine could easily be used to replace (-blockers in this situation. As carnitine has been shown not to affect TSH response, carnitine therapy would not inhibit thyroid monitoring for a rebound hypothyroidism and/or return to euthyroid status. In fact carnitine removal may serve as fast acting method to return patients to a relative euthyroid state and serve as a marker for when to begin temporary (or permanent) thyroid replacement in rebound subacute thyroiditis, i.e. when a rebounding patient begins to feel “hypothyroid”, carnitine can be discontinued resolving the “hypothyroid” symptoms.  

In a similar manner, carnitine may also be useful in any hyperthyroid state post ablation. Many times ablation therapy results in a temporary hyperthyroid storm as pre-manufactured thyroid hormone is released from the ablated gland. Carnitine may limit hyperthyroid symptoms in this condition. 

Carnitine may also serve a function in treating Grave’s disease. Although thyroid ablation and hormone replacement is the current standard of care allopathically, carnitine therapy in combination with botanical treatment such as Lycopus europaeus and immune and antioxidant system targeted therapy may offer alternatives. Lycopus europaeus administration has been shown to decreases circulating T3 levels by inhibition of peripheral deiodination of T4. 1 As Grave’s disease is often precipitated by emotional grief, iodine excess, and/or drug therapy by lithium, carnitine therapy may provide valuable time to find the cause of condition and revert a patient’s thyroid status to a euthyroid state. 

Clinical research is supporting the use of carnitine as a direct treatment for hyperthyroidism. The relative low cost, lack of adverse reactions, oral administration, and significant response should make carnitine a first choice in primary naturopathic treatment of hyperthyroidism. Carnitine also has utility as an adjunctive treatment for patients who decide to undergo thyroid ablation for conditions like Grave’s disease. 
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