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Introduction to Adaptogens and Their 
Importance

Adaptogens are a unique class of natural substances, primarily 
derived from herbs and roots, that help the body adapt to various 
stressors, including physical, emotional, and environmental 
challenges. These botanicals have gained significant attention due 
to their unique ability to promote resilience, balance, and overall 
well-being without overstimulating or suppressing normal bodily 
functions. The term “adaptogen” was first introduced in the 1940s 
by Russian scientist Dr. Nikolai Lazarev, who used it to describe 
substances that increase the body’s resistance to stress. Since then, 
adaptogens have been studied extensively, especially in Eastern 
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Europe and Asia, where they have been incorporated into traditional 
practices for centuries.

Historically, adaptogens have been integral to various medicinal systems. 
Traditional Chinese Medicine (TCM) and Ayurveda have long embraced 
herbs like ashwagandha (Withania somnifera), Rhodiola rosea, and Panax 
ginseng, recognizing their potential to enhance vitality, improve mental 
clarity, and boost immune function. In these traditions, adaptogens 
were used not only to treat illness but also to promote longevity and 
prevent disease by enhancing the body’s natural defense mechanisms.

Today, adaptogens are particularly relevant in modern health contexts, 
where chronic stress has been linked to various health issues, including 
weakened immune function, mental health disorders, cardiovascular 
disease, and metabolic dysfunction. Adaptogens are prized for their 
dual ability to reduce the physiological effects of stress and support 
immune resilience, making them valuable in managing stress-related 
conditions and promoting overall health. In an era where chronic 
stress and immune challenges are prevalent, adaptogens offer a natural, 
holistic approach to health optimization and disease prevention.
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In pharmacognosy, the study of bioactive compounds in medicinal plants, 
and adaptogens represent a fascinating area of research. Pharmacognosy 
explores the phytochemistry of adaptogens – the compounds 
responsible for their adaptogenic effects – and investigates how these 
compounds influence stress and immune pathways. By understanding 
the pharmacognostic properties of adaptogens, researchers and 
clinicians can better appreciate their complex mechanisms, therapeutic 
potential, and the safety of their use as natural remedies.[1]

Unlocking Resilience: How Adaptogens 
Combat Stress and Bolster Immunity

Adaptogens exert their effects through various biochemical pathways that 
help the body respond to stress more effectively, balancing physiological 
functions and supporting immunity. One of the primary mechanisms 
through which adaptogens work is by modulating the hypothalamic-
pituitary-adrenal (HPA) axis – a central player in the body’s stress 
response system. The HPA axis regulates cortisol production, a hormone 
released during stress. By modulating cortisol levels, adaptogens can 
reduce the intensity and duration of the stress response, helping prevent 
the adverse effects of chronic stress on mental and physical health.

Beyond stress modulation, adaptogens also play a significant role in 
enhancing immune function. They support both cellular and humoral 
immunity, two key branches of the immune system. Cellular immunity 
involves T-cells, natural killer (NK) cells, and other components 
that directly attack pathogens, while humoral immunity relies on 
antibodies to target specific foreign bodies. Certain adaptogens, 
such as ashwagandha and ginseng, have been shown to increase the 
activity of NK cells and macrophages, bolstering the body’s first line 
of defense against infection.[2,3]

The bioactivity of adaptogens can be attributed to their rich composition 
of active compounds, including saponins, polysaccharides, and 
flavonoids. Saponins, found in adaptogens like P. ginseng, have stress-
relieving and immune-enhancing properties, while polysaccharides – 
abundant in mushrooms like Reishi (Ganoderma lucidum) – promote 
immune resilience by enhancing the production and activity of white 
blood cells. These compounds work synergistically to regulate stress 
and improve immune function, making adaptogens powerful tools for 
supporting health in challenging environments.

Nature’s Powerhouses: Common Adaptogenic 
Herbs and Their Phytochemistry

Adaptogenic herbs are packed with unique phytochemicals that give 
them their remarkable stress-modulating and immune-supportive 
properties. Here’s a closer look at some of the most widely studied 
adaptogens, each with a distinctive profile of bioactive compounds 
that contribute to their adaptogenic effects.

Ashwagandha (Withania somnifera)

Ashwagandha, also known as “Indian ginseng,” is a staple in Ayurvedic 
medicine. It is renowned for its ability to reduce stress and promote 

calmness, vitality, and resilience. The primary active compounds in 
ashwagandha are withanolides, a group of steroidal lactones that 
help regulate cortisol levels, enhancing the body’s stress tolerance 
and reducing anxiety. Withanolides also possess immunomodulatory 
properties, supporting immune function by boosting white blood cell 
activity and encouraging a balanced immune response.[4]

Rhodiola (Rhodiola rosea)

Rhodiola, commonly referred to as “golden root,” has been 
traditionally used in Eastern Europe and Asia to enhance physical 
endurance, mental clarity, and emotional resilience. The herb’s active 
compounds, rosavins, and salidroside, are known to influence the HPA 
axis, helping modulate the release of stress hormones and improving 
cognitive performance under stress. Rhodiola is also believed to 
stimulate antioxidant activity, which protects cells from oxidative 
damage, indirectly supporting immunity.[5]

Holy basil (Ocimum sanctum)

Holy basil, also called “Tulsi,” is another adaptogen with deep root s in 
Ayurvedic medicine, where it is revered for its protective and balancing 
effects on the body and mind. Holy basil contains ursolic acid and 
eugenol, phytochemicals that exhibit anti-inflammatory, anti-stress, and 
immune-enhancing effects. These compounds help modulate cortisol 
and blood sugar levels, reducing the physical impact of stress on the 
body. Furthermore, the herb’s antioxidants, such as rosmarinic acid, 
aid in protecting immune cells from oxidative damage.[6]

Ginseng (Panax ginseng and Panax 
quinquefolius)

Ginseng is one of the most widely recognized adaptogens in traditional 
medicine systems worldwide, valued for its energizing and immune-
supportive qualities. The main bioactive compounds in ginseng are 
ginsenosides, which play a crucial role in stress modulation, supporting 
mental clarity, and enhancing physical stamina. Ginsenosides have 
shown immunomodulatory effects as well, helping to regulate 
immune cell activity and enhance the body’s resistance to infections 
and inflammatory responses. P. ginseng (Asian ginseng) is generally 
more stimulating, while Panax quinquefolius (American ginseng) is 
considered milder, with both types contributing to stress resilience 
and immune strength.[7]

These adaptogenic herbs, through their diverse phytochemical 
compositions, work synergistically to create a balanced state of 
vitality, helping the body to cope with stress, protect against illness, 
and improve overall wellness. Each herb’s unique phytochemistry 
contributes not only to stress relief but also to the enhancement 
of immune function, making these adaptogens invaluable in both 
traditional and modern health practices.

Adaptogens in Action: Evidence for Stress 
Relief and Immune Support

Recent research highlights the powerful effects of adaptogens in 
reducing stress and enhancing immune resilience. These herbs, 



Pande� Adaptogens in stress and immunomodulation

35Innovations in Pharmacy Planet | Apr-Jun 2023 | Vol 11 | Issue 2

traditionally used in systems such as Ayurveda and TCM, have 
garnered attention in clinical studies for their ability to stabilize the 
body’s stress response and strengthen immunity. Adaptogens such as 
ashwagandha, R. rosea, and P. ginseng are shown to modulate the body’s 
cortisol levels and support the immune system, providing a natural 
means of promoting mental clarity, reducing fatigue, and enhancing 
overall well-being.[8]

Clinical trials reveal promising effects of adaptogens in managing 
stress-related symptoms and immune challenges. For instance, 
ashwagandha has been linked to significant reductions in both 
perceived stress and cortisol levels, with studies showing improved 
anxiety, mood, and sleep in participants facing chronic stress. R. rosea 
has also demonstrated benefits in reducing fatigue and increasing 
mental resilience in individuals under high stress, while ginseng has 
shown potential for bolstering immune function, including increased 
NK cell activity, which is crucial for defense against infections. These 
effects suggest that adaptogens may be valuable tools for managing 
everyday stress and supporting immune health.[9]

While generally safe when used appropriately, adaptogens should be 
taken at recommended dosages to ensure effectiveness and minimize 
side effects. Ashwagandha, for example, is often effective at 300–
600 mg per day, while Rhodiola is commonly used at 100–300 mg 
per day. P. ginseng, at 100–400 mg, is another popular choice, though 
prolonged use may cause mild side effects in some individuals. 
Together, these findings support the role of adaptogens as natural allies 
for modern health, offering both stress relief and immune benefits 
with a good safety profile when used responsibly.

Adaptogenic herbs offer a promising, natural approach to managing 
stress and supporting immune health, helping improve resilience, 
mood, and immunity. Despite their benefits, further research is 
needed to clarify long-term effects and optimize formulations. With 
growing interest in integrative medicine, adaptogens hold potential 
as key tools in holistic health management.
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