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ABSTRACT 

Hypothyroidism is a common endocrine disorder resulting from insufficient production of thyroid hormones, 
triiodothyronine (T3) and thyroxine (T4). While levothyroxine therapy remains the standard treatment, it may 
cause side effects and fail to provide complete symptom relief. Herbal medicine offers a complementary approach to 
regulating the hypothalamic-pituitary-thyroid (HPT) axis, promoting natural thyroid function. Several medicinal 
plants, including Withania somnifera (Ashwagandha), Commiphora mukul (Guggul), Bacopa monnieri (Brahmi), 
and Centella asiatica (Gotu Kola), have demonstrated thyroid-stimulating, antioxidant, and anti-inflammatory 
properties. These botanicals may enhance thyroid hormone synthesis, improve iodine uptake, and regulate thyroid-
stimulating hormone (TSH) levels while reducing oxidative stress. This review examines the mechanisms 
underlying herbal modulation of the HPT axis and evaluates their efficacy in hypothyroidism management. 
Furthermore, the safety, potential drug interactions, and clinical evidence supporting these herbs are discussed. A 
thorough understanding of herbal therapies for hypothyroidism could lead to integrative treatment strategies, 
improving patient outcomes and offering an alternative or adjunctive approach to conventional therapies. 
Keywords: Hypothyroidism, Herbal Medicine, Hypothalamic-Pituitary-Thyroid Axis, Thyroid Hormones, 
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INTRODUCTION 

The hypothalamic-pituitary-thyroid (HPT) axis 
plays a crucial role in maintaining metabolic 
homeostasis by regulating the production and 
secretion of thyroid hormones [1]. Thyrotropin-
releasing hormone (TRH) from the hypothalamus 
stimulates the pituitary gland to release thyroid-
stimulating hormone (TSH), which in turn signals 
the thyroid gland to synthesize and release 
triiodothyronine (T3) and thyroxine (T4) [2,3]. 
These hormones are essential for metabolism, 
growth, and energy regulation. Disruptions in this 
axis, due to autoimmune conditions, iodine deficiency, 
or environmental factors, can lead to 
hypothyroidism—a disorder characterized by fatigue, 
weight gain, depression, and cognitive impairment 
[4].  
Conventional treatment primarily relies on synthetic 
hormone replacement therapy, such as levothyroxine. 
While effective, this approach may not fully alleviate 
symptoms in all patients and can sometimes lead to 

dosage-related complications. As a result, there is 
growing interest in alternative and complementary 
therapies, particularly herbal medicine, for managing 
hypothyroidism [5,6]. Several medicinal plants have 
demonstrated potential in modulating the HPT axis 
to restore thyroid function naturally [7]. Herbs such 
as Withania somnifera (Ashwagandha), Commiphora 
mukul (Guggul), Bacopa monnieri (Brahmi), and 
Centella asiatica (Gotu Kola) possess thyroid-
stimulating, antioxidant, and anti-inflammatory 
properties. These botanicals may enhance thyroid 
hormone synthesis, support iodine uptake, regulate 
TSH levels, and reduce oxidative stress, which is 
often implicated in thyroid dysfunction [8-10]. In 
addition to their direct effects on thyroid function, 
these herbs may also improve overall endocrine 
balance by modulating stress responses, reducing 
inflammation, and protecting against cellular 
damage. This review aims to explore the mechanisms 
by which these herbs influence the HPT axis, their 
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potential benefits in managing hypothyroidism, and 
the available clinical evidence supporting their 
efficacy [11,12]. Furthermore, considerations 
regarding safety, potential drug interactions, and 
standardization of herbal formulations will be 
discussed. A deeper understanding of herbal 
modulation of the HPT axis may provide integrative 
therapeutic options for individuals struggling with 
hypothyroidism, ultimately improving patient 
outcomes and quality of life. 
The Hypothalamic-Pituitary-Thyroid Axis and 
Hypothyroidism 
The hypothalamic-pituitary-thyroid (HPT) axis is a 
complex regulatory system responsible for 
maintaining thyroid hormone balance and overall 
metabolic homeostasis [13]. The process begins with 
the hypothalamus, which secretes thyrotropin-
releasing hormone (TRH). TRH stimulates the 
anterior pituitary gland to produce and release 
thyroid-stimulating hormone (TSH) [14]. In 
response to TSH, the thyroid gland synthesizes and 
secretes the primary thyroid hormones: 
triiodothyronine (T3) and thyroxine (T4). These 
hormones play a vital role in regulating metabolism, 
energy production, cardiovascular function, and 
neurological activity [15].  Hypothyroidism occurs 
when there is dysfunction at any level of the HPT 
axis, leading to insufficient thyroid hormone 
production. This condition can be caused by 
autoimmune diseases such as Hashimoto’s thyroiditis, 
iodine deficiency, congenital thyroid dysfunction, or 
damage due to radiation or surgery [16,17]. When 
thyroid hormone levels drop, the body's metabolic 
processes slow down, resulting in symptoms such as 
fatigue, weight gain, depression, dry skin, hair 
thinning, constipation, and cold intolerance. If left 
untreated, hypothyroidism can lead to more severe 
complications, including goiter, myxedema, and 
cardiovascular diseases [18].  
The HPT axis operates through a negative feedback 
loop, wherein adequate levels of T3 and T4 suppress 
TRH and TSH secretion to maintain hormonal 
balance [19]. In hypothyroidism, this feedback 
mechanism is impaired, leading to elevated TSH 
levels as the body attempts to compensate for 
insufficient thyroid hormone production. 
Conventional treatments, such as levothyroxine 
therapy, aim to restore normal thyroid hormone 
levels but may not always alleviate all symptoms 
[20]. Given the limitations of conventional therapy, 
interest in alternative approaches, particularly herbal 
medicine, has grown. Certain medicinal herbs exhibit 
properties that may help regulate the HPT axis, 
restore thyroid function, and alleviate symptoms of 
hypothyroidism, offering potential integrative 
therapeutic options [21,22]. 

Mechanisms of Herbal Modulation in 
Hypothyroidism 

Withania somnifera (Ashwagandha) 
Ashwagandha is an adaptogenic herb widely 
recognized for its ability to enhance thyroid function 
by modulating the hypothalamic-pituitary-thyroid 
(HPT) axis [23]. Studies indicate that Ashwagandha 
supplementation increases triiodothyronine (T3) and 
thyroxine (T4) levels while lowering thyroid-
stimulating hormone (TSH) [24]. This effect is likely 
due to its strong antioxidant properties, which help 
mitigate oxidative stress—a factor that contributes to 
thyroid dysfunction. Ashwagandha also supports 
adrenal health, which is closely linked to thyroid 
function, helping the body better adapt to stressors 
that may otherwise impair thyroid hormone 
production [25]. 

Commiphora mukul (Guggul) 
Guggul, derived from the resin of Commiphora 
mukul, contains active compounds known as 
guggulsterones, which have been shown to stimulate 
thyroid activity. Research suggests that 
guggulsterones enhance iodine uptake by the thyroid 
gland, a crucial step in thyroid hormone synthesis 
[1]. Additionally, they may promote the conversion 
of T4 to the more active T3 form, thereby improving 
metabolic function. Guggul is particularly beneficial 
in cases of subclinical hypothyroidism, where thyroid 
function is impaired but not significantly enough to 
warrant conventional hormone replacement therapy 
[26]. Furthermore, its anti-inflammatory and lipid-
lowering properties contribute to overall endocrine 
health, potentially preventing complications 
associated with hypothyroidism [27]. 

Bacopa monnieri (Brahmi) 
Bacopa monnieri is primarily known for its cognitive-
enhancing and neuroprotective properties, but it also 
plays a significant role in supporting thyroid function. 
This herb may regulate thyroid hormone levels by 
reducing oxidative stress, which is known to disrupt 
the normal functioning of the HPT axis [28]. Bacopa 
has been found to enhance neurological signaling 
involved in thyroid hormone synthesis, ensuring 
better communication between the hypothalamus, 
pituitary gland, and thyroid. Moreover, its 
adaptogenic properties help modulate stress 
responses, which indirectly supports thyroid health 
by minimizing the adverse effects of chronic stress on 
hormone balance [29]. 

Centella asiatica (Gotu Kola) 
Gotu Kola is well recognized for its benefits in 
improving circulation, cognitive function, and wound 
healing, but recent research suggests its potential 
role in thyroid health [29]. The bioactive compounds 
in Gotu Kola exhibit anti-inflammatory and 
antioxidant properties, which may help mitigate 
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thyroid dysfunction by reducing inflammation and 
oxidative damage [30]. Additionally, Gotu Kola has 
been shown to support metabolic regulation, 
potentially enhancing thyroid hormone production 
and utilization. Its calming effects on the nervous 
system also contribute to improved endocrine 
function, reducing stress-related disruptions to the 
HPT axis. 

Clinical Evidence and Safety Considerations 
While preclinical studies suggest promising 
outcomes regarding the efficacy of herbal 
interventions in hypothyroidism, clinical trials 
remain limited [31]. Most available research has 
been conducted on animal models or small human 
cohorts, making it difficult to draw definitive 
conclusions [32,33]. Withania somnifera has shown 
positive effects in improving T3 and T4 levels in 
some human studies, but larger randomized 
controlled trials are needed to confirm its clinical 
benefits [34]. Similarly, Commiphora mukul has 
demonstrated potential in enhancing iodine uptake 
and thyroid hormone synthesis, particularly in cases 
of subclinical hypothyroidism [35]. 
Bacopa monnieri and Centella asiatica have been 
recognized for their neuroprotective and adaptogenic 
properties, which may indirectly support thyroid 
function by reducing oxidative stress and improving 
endocrine balance [36]. However, clinical evidence 
specifically linking these herbs to improved thyroid 
function remains scarce. Despite their therapeutic 
potential, concerns regarding dosage standardization, 
herb-drug interactions, and long-term safety must be 
addressed [37]. Herbal extracts can interact with 
conventional thyroid medications, potentially leading 
to altered hormone levels or side effects [38]. 
Additionally, variations in preparation methods and 
active compound concentrations can influence 
efficacy. While preliminary findings indicate that 
these botanicals may serve as adjuncts to 
conventional therapy, further well-designed clinical 
trials are essential to establish optimal dosages, 
efficacy, and safety profiles. Until then, individuals 
considering herbal treatments for hypothyroidism 
should do so under the supervision of healthcare 

professionals to minimize risks and ensure proper 
integration with standard treatment protocols. 

Future Directions 
Future research should prioritize well-designed 
randomized controlled trials (RCTs) to establish the 
efficacy and safety of herbal interventions in 
hypothyroidism. Most current studies are limited to 
preclinical models or small human trials, 
necessitating larger-scale investigations to validate 
their therapeutic potential. Additionally, 
standardization of herbal formulations is crucial to 
ensure consistency in active compounds, dosage, and 
bioavailability. Variability in herbal preparation 
methods can significantly impact outcomes, making it 
essential to develop standardized protocols for 
clinical use. 
Mechanistic studies are also needed to better 
understand how these herbs interact with the 
hypothalamic-pituitary-thyroid (HPT) axis at the 
molecular level. Investigating their effects on thyroid 
hormone synthesis, receptor modulation, iodine 
uptake, and oxidative stress reduction can provide 
deeper insights into their mode of action. This 
knowledge will help optimize dosing regimens and 
identify potential contraindications. 
Integrating herbal therapy with modern 
pharmacological approaches may lead to more 
effective and holistic hypothyroidism treatments. 
Personalized medicine, which considers genetic, 
metabolic, and lifestyle factors, could further enhance 
treatment efficacy by tailoring herbal and 
conventional therapies to individual patient needs. 
Additionally, exploring synergistic effects between 
herbal compounds and standard thyroid medications 
may help reduce side effects and improve overall 
treatment outcomes. Collaboration between 
researchers, clinicians, and regulatory authorities is 
necessary to advance the field of herbal medicine for 
thyroid health. Establishing clear guidelines for the 
safe and effective use of these botanicals will pave the 
way for their integration into mainstream 
hypothyroidism management. 

CONCLUSION 
Herbal interventions provide a promising 
complementary approach to managing 
hypothyroidism by supporting the hypothalamic-
pituitary-thyroid (HPT) axis, enhancing thyroid 
hormone production, and reducing oxidative stress. 
Preliminary evidence highlights the potential benefits 
of Withania somnifera, Commiphora mukul, Bacopa 
monnieri, and Centella asiatica in improving thyroid 

function. While further clinical trials are necessary to 
establish efficacy and safety, integrating these 
botanicals with conventional treatments may offer a 
holistic strategy for hypothyroidism management. A 
deeper understanding of herbal modulation can pave 
the way for safer, more effective therapeutic options, 
ultimately improving patient outcomes and quality of 
life. 
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