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Abstract

A crucial part of maintaining overall wellness is stress management, especially considering the
relentless pace of modern lifestyles. Because of their ability to reduce stress, adaptogenic herbs like
Brahmi (Bacopa monnieri) and Mandukparni (Centella asiatica) have long been used in ancient
healthcare practices like Ayurveda. This review explores the traditional use, pharmacological
mechanisms, chemical composition, clinical effectiveness, and possible synergistic benefits of these
two herbs in stress management. Centella asiatica has strong anti-inflammatory, antioxidant, and
neuroprotective qualities. It is well-known for its active ingredients, asiaticoside and madecassoside.
These help it to improve cognitive abilities, lower cortisol levels, and control the hypothalamic-
pituitary-adrenal (HPA) axis. Clinical research supports its effectiveness in lowering anxiety and
enhancing memory. Likewise, Bacopa monnieri, which has bacosides A and B, has neuroprotective,
anti-inflammatory, and antioxidant properties. It affects the amounts of neurotransmitters, especially
dopamine and serotonin, which lowers anxiety and elevates mood. Its benefits in reducing stress and
improving cognitive function have been reported. The ability of both herbs to influence
neurotransmitter systems, improve synaptic plasticity, and offer neuroprotection seems promising.
When combined, their complimentary systems may have synergistic advantages that give a
comprehensive approach to stress treatment. In order to fully investigate the clinical advantages of
Mandukparni and Brahmi and to optimise their combined usage, more study is needed, since this work
highlights their therapeutic potential in reducing stress.
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Introduction

Stress is an unavoidable part of modern life, impacting both physical and mental health.
Stress-related medical conditions are on the rise due to the stresses and expectations of
modern living. Adaptogens, natural compounds that help the body adjust to stress and
preserve homeostasis, have received attention for their potential therapeutic benefits (1).
Mandukparni (Centella asiatica) and Brahmi (Bacopa monnieri) are two well-known herbal
adaptogens utilised in ancient medical systems such as Ayurveda (2). This thorough study
will examine the antistress properties of these two herbs, looking at their chemical
composition, pharmacological processes, clinical effectiveness, and potential synergistic
effects 341,

2. History and Traditional Applications of Mandukparni (Centella asiatica) and Brahmi
(Bacopa monnieri)

Mandukparni (Centella asiatica), also referred to as Gotu Kola, is an essential component of
traditional Indian, Chinese, Indonesian, and Ayurvedic medicine. It is a small herbaceous
plant, that belons to the Apiaceae family (Figure 1) %1 It has been used in the past to boost
memory, reduce anxiety, and improve cognitive processes [°. It is regarded as a potent brain
tonic in Ayurveda and is frequently recommended for longevity and mental clarity [71,

Bacopa monnieri commonly known as Brahmi or herb of grace, has long been used in
Ayurvedic treatment. It is named after the Hindu deity Brahma. Bacopa monnieri is a
perennial creeping herb that is a member of the Plantaginaceae family (Figure 2) &9, Its
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natural habitats include the wetlands of North and South
America, Europe, Africa, Asia, and southern and eastern
India. Its nootropic (cognitive-enhancing) and antianxiety
effects are what make it most well-known %, Brahmi has
been utilised for centuries as a remedy for a number of
mental health issues, including anxiety and depression, as

https://www.pharmacognosyjournals.com

well as to enhance cognition, memory, and focus Y1, Brahmi
is renowned for its ability to soothe and lessen tension and
anxiety. In Ayurveda, it is regarded as a powerful "Medhya
Rasayana" and is used to treat a variety of mental health
issues, including as epilepsy, depression, and anxiety (12131,

Fig 1: Centella asiatica

3. Chemical composition

Mandukparni

The main active compounds of Centella asiatica are,
triterpenoids that include asiaticoside, aadecassoside, asiatic
acid, and madecassic acid. These components are well-

Fig 2: Bacopa monnieri

known for having neuroprotective, antioxidant, and anti-
inflammatory  qualities [* 1, Flavonoids, tannins,
phytosterols, and essential oils are some of the other
ingredients that give Centella asiatica its medicinal
properties as shown in Figure 3 [16:17],

Fig 3: Chemical composition of Centella asiatica

Brahmi

Several bioactive substances are present in Bacopa
monnieri, most notably the saponins referred to as bacosides
A and B. Bacopa monnieri's cognitive and antistress
properties are mainly attributed to its abundance of

saponins, including bacosides A and B 8, Betulic acid,
glycosides, alkaloids, and flavonoids are some of the other
important components as shown in Figure 4 [*1. Together,
these substances provide brahmi its anti-inflammatory,
antioxidant, and neuroprotective properties 120 211,
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Fig 4: Chemical composition of Bacopa monnieri

4. Biochemical and Pharmacological Mechanisms of
Action

Effects on Neurotransmitters

Mandukparni and Brahmi both have an impact on
neurotransmitter systems, which are essential for managing
stress. Neurotransmitter systems are influenced by both
Brahmi and Mandukparni. Gamma-aminobutyric acid
(GABA), a neurotransmitter that lowers neuronal
excitability and promotes serenity and reduces anxiety, is
increased in the body when Centella asiatica is consumed
22, Dopamine and serotonin, two neurotransmitters
involved in mood regulation, are modulated by Bacopa
monnieri ¥ %1 Through the regulation of these
neurotransmitters, these herbs aid in stress reduction and
mood enhancement 24 251,

Antioxidants and Anti-Inflammation Pathways

These herbs' anti-inflammatory and antioxidant qualities are
essential to their ability to reduce stress. They shield the
brain from stress-related damage by lowering oxidative
stress and inflammation, promoting general mental health
and stress-resilience 26 271,

Improvement of Cognitive Capabilities

Chronic stress frequently results in cognitive deterioration.
By increasing neural pathways and stimulating synaptic
plasticity, both herbs improve cognitive abilities.
Mandukparni increases neurotrophic factor production,
which enhances cognitive function; Brahmi, on the other
hand, protects and repairs neurons, which promotes memory
and learning [28. 241,

5. Mechanisms of Antistress Activity
Making modifications to the HPA Axis
The hypothalamic-pituitary-adrenal (HPA) axis is a key

~3

stress response mechanism that is modulated by both
Brahmi and Mandukparni. In times of stress, these herbs
assist the body in maintaining homeostasis by controlling
the release of stress hormones like cortisol.

Mandakparni: Research has indicated that Centella
asiatica lowers cortisol levels, which in turn reduces
stress. Gamma-aminobutyric acid (GABA), an
inhibitory neurotransmitter that promotes relaxation and
lowers anxiety, is released more readily when this
substance is released [

Brahmi: Bacopa monnieri affects the neurotransmitter
levels of dopamine and serotonin, which are important
in mood control. Through the regulation of these
neurotransmitters, Brahmi alleviates stress and
improves mood 4.

Impacts on Neuroprotection

In order to effectively manage stress, these herbs'
neuroprotective qualities are significant. Mood flaws,
cognitive decline, and neurological impairment can result
from prolonged stress.

Mandukparni: Promotes neuron development and
survival by upregulating the expression of neurotrophic
factors such brain-derived neurotrophic factor (BDNF).
Research has demonstrated that Centella asiatica might
lessen anxiety and enhance cognitive abilities *.
Brahmi: Prevents inflammatory and oxidative damage
to neurons. Bacosides found in brahmi improve
memory and learning by promoting synaptic plasticity
and facilitating the healing of injured neurons (31,

Antioxidant Activity

An important part of the pathophysiology of illnesses
associated with stress is oxidative stress. Strong antioxidant
properties are shown by both herbs, which scavenge free
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radicals and increase the activity of antioxidant enzymes
including catalase and superoxide dismutase (SOD).
Mandukparni: Rich in flavonoids and triterpenoids
with strong antioxidant properties. Research has
indicated that Centella asiatica can enhance antioxidant
defences and considerably lower oxidative stress
indicators (341,

Brahmi: Bacopa monnieri's bacosides have potent
antioxidant qualities. They assist in lowering lipid
peroxidation and preventing oxidative damage to
cellular membranes 1,

Reducing Inflammation

Prolonged stress can cause inflammation throughout the
body, which can aggravate a number of physical and mental
health conditions. Brahmi and mandukparni both have anti-
inflammatory qualities that aid in the management of
inflammation brought on by stress.

Mandukparni: Inhibits inflammatory pathways and
lowers pro-inflammatory cytokine levels. This anti-
inflammatory impact serves in lowering the damaging
effects that long-term stress has on the body [
Brahmi: By reducing the synthesis of pro-
inflammatory cytokines, this herb modulates the
immune system and lowers inflammation. This function
aids in preventing damage to the brain and other organs
caused by stress [37: %81,

6. Comparison of Antistress Effectiveness

Centella asiatica and Brahmi monnieri's both have been
well-researched and proven in several clinical trials to have
antistress and cognitive-enhancing properties anti-stress and
cognitive benefits (3% 401,

7. Clinical Research on Mandukparni

Anxiety Reduction and Cognitive Function
Improvement: An investigation that was published in
the Journal of Ethnopharmacology discovered that
extract from Centella asiatica considerably decreased
anxiety and enhanced cognitive abilities in elderly
individuals. The study demonstrated how the herb may
improve cognition and lower stress levels (4142,
Neuroprotective and Antioxidant Effects: Centella
asiatica was shown to increase antioxidant defences
and lower oxidative stress indicators in a different
research done, emphasising the herb's potential for
neuroprotection and stress management (41,

8. Clinical Research on Brahmi

Anxiety Reduction and Cognitive Performance
Enhancement: Brahmi considerably decreased anxiety
and enhanced cognitive performance in individuals with
generalised anxiety disorder (GAD), according to a
placebo-controlled experiment conducted by Kean and
group in 2022. Strong evidence for Brahmi's antistress
effects was found in the study (441,

Memory Improvement and Stress Reduction:
Brahmi was shown to improve memory and lower
stress indicators in healthy people in a different
research performed by Abhishek and group. According
to the study, Brahmi has the ability to enhance
cognitive performance and lessen the negative effects of
stress on the brain (4%,
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9. Combined Use and Synergistic Impacts

Brahmi and Mandukparni when used together may have
synergistic effects on stress reduction. Their synergistic
modes of action including neuroprotection, antioxidant, anti-
inflammatory, and HPA axis modulation, can render a
complete means of stress management and cognitive
function enhancement 1. To investigate the possible
synergistic effects and ideal doses for combination usage,
more study is required.

10. Effectiveness and Adverse Reactions

When used as directed, both mandukparni and brahmi are
usually regarded as safe. They may, however, create adverse
effects in certain people, just like any herbal medications.
Headaches, allergic reactions, and gastrointestinal problems
are common adverse effects [ “81, Before beginning any
herbal regimen, it is essential to consult with healthcare
professionals, particularly for people who are on other drugs
or have pre-existing medical issues.

11. Conclusion

Brahmi (Bacopa monnieri) and mandukparni (Centella
asiatica) are two strong adaptogenic herbs with notable
antistress qualities. They are useful for stress management
and cognitive function enhancement because of their
capacity to modify the HPA axis, improve neuroprotection,
lower oxidative stress, and reduce inflammation. Even
though both herbs exhibit beneficial effects when used
alone, using them together could have more advantages.
Standardised doses should be established for maximum
safety and efficacy, and future research should concentrate
on investigating these synergistic effects.
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