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Abstract:
Basak leaves (Justicia adhatoda), commonly used in traditional medicine across South Asia,
are known for their potent medicinal properties. Rich in bioactive compounds such as vasicine,
vasicinone, and alkaloids, basak leaves exhibit a wide range of pharmacological activities. This
review examines the diverse therapeutic potential of basak leaves, focusing on their anti-
inflammatory, antimicrobial, antitussive, and bronchodilatory properties. Traditionally used to
treat respiratory conditions such as asthma, bronchitis, and cough, basak leaves have also been
explored for their role in managing hypertension, diabetes, and oxidative stress. Additionally,
their antioxidant and anti-cancer properties further highlight their potential in promoting
overall health. The review consolidates existing research on basak leaves and discusses their
applications in modern medicine while identifying areas for future study. The findings suggest
that basak leaves could serve as an effective natural remedy for various ailments and a
promising candidate for further pharmaceutical development.

Keywords: Basak leaves, Justicia adhatoda, anti-inflammatory, antitussive, bronchodilator,
medicinal properties, natural remedy

Medicinal Properties of Basak Leaves: A Review

1. Introduction

Basak leaves, derived from the Justicia adhatoda plant (commonly known as Malabar nut),
have been an integral part of traditional medicinal systems, particularly Ayurveda and Unani
medicine, across South Asia (Sobia et al., 2018). Known for their wide-ranging therapeutic
properties, basak leaves have been used for centuries to treat respiratory ailments, including
asthma, bronchitis, and cough (Moniruzzaman, 2015). The leaves contain several potent
bioactive compounds, such as vasicine, vasicinone, and alkaloids, which contribute to their
medicinal effects (Baral et al., 2018). In recent years, growing scientific evidence has
substantiated the traditional uses of basak leaves, uncovering their potential for managing
inflammation, oxidative stress, microbial infections, and other chronic conditions. This review
explores the pharmacological properties of basak leaves, their bioactive compounds, and their
potential applications in modern healthcare.

2. Phytochemical Composition of Basak Leaves

The therapeutic potential of basak leaves is primarily attributed to the following bioactive
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compounds:
e Vasicine: A quinazoline alkaloid known for its bronchodilatory and antitussive
properties (Nepali et al., 2013).

e Vasicinone: Another alkaloid that works synergistically with vasicine, enhancing its
effects on the respiratory system (Martha Perez Gutierrez et al., 2013).

o Flavonoids and Phenolic Compounds: Potent antioxidants that protect cells from
oxidative damage (Kim et al., 2008).

o Essential Qils: Contributing to the antimicrobial and anti-inflammatory effects of the
leaves (Marquardt et al., 2020).

3. Pharmacological Properties

3.1. Antitussive and Bronchodilatory Effects

The most well-established use of basak leaves is in the treatment of respiratory diseases,
particularly asthma, bronchitis, and chronic cough (Hossain and Hoq, 2016). The alkaloids
vasicine and vasicinone exhibit strong bronchodilatory activity, helping to relax the bronchial
muscles and facilitate easier breathing (Shamsuddin et al., 2021). Studies show that vasicine
acts as both an expectorant, helping to clear mucus from the airways, and as a cough
suppressant. These properties make basak leaves highly effective in managing respiratory
ailments, with many over-the-counter herbal formulations containing Justicia adhatoda as a
key ingredient.

3.2. Anti-inflammatory Activity

Basak leaves possess significant anti-inflammatory properties, which are primarily mediated
by the inhibition of pro-inflammatory cytokines (Basak et al., 2021). The leaves have been
shown to reduce inflammation in conditions like arthritis, asthma, and other chronic
inflammatory diseases (Yatoo et al., 2018). This anti-inflammatory effect is believed to be due
to both vasicine and vasicinone, as well as the presence of flavonoids and phenolic acids in the
leaves (Sharma et al., 2018).

3.3. Antimicrobial Properties

Basak leaves exhibit broad-spectrum antimicrobial activity, making them effective against
various bacterial and fungal pathogens. Several studies have demonstrated the effectiveness of
basak leaf extracts against common respiratory pathogens like Staphylococcus aureus,
Streptococcus pneumoniae, and Klebsiella pneumoniae. The essential oils and alkaloids in the
leaves are responsible for disrupting microbial cell walls and inhibiting microbial growth,
offering a natural alternative to synthetic antibiotics (Sharma et al., 2018).

3.4. Antioxidant Properties

The flavonoids and phenolic compounds present in basak leaves contribute significantly to
their antioxidant capacity. These compounds help neutralize free radicals, which are reactive
molecules that can cause cellular damage and contribute to aging and chronic diseases like
cancer and cardiovascular disease. By reducing oxidative stress, basak leaves can help protect

tissues from damage and reduce the risk of developing various degenerative diseases (Basak et
al., 2014).

1430 Bulletin of Pure and Applied Sciences-Zoology / Vol.43B No.2s/ July-December 2024



3.5. Anti-cancer Potential

Emerging research indicates that basak leaves may have anti-cancer properties. Vasicine has
shown cytotoxic effects against certain cancer cell lines, including lung, breast, and colon
cancer cells. Although this area of research is still in its infancy, early results suggest that the
bioactive compounds in basak leaves may inhibit cancer cell proliferation and induce apoptosis
(programmed cell death). Further research, including clinical trials, is needed to determine the
full extent of basak leaves' potential as an anti-cancer agent (Moniruzzaman, 2015).

4. Potential in Managing Chronic Conditions

4.1. Hypertension

Vasicine has been shown to have vasodilatory effects, which may help in lowering blood
pressure (Aga et al., 2017). The alkaloids in basak leaves relax the smooth muscles of blood
vessels, leading to improved blood flow and reduced blood pressure. This property positions
basak leaves as a natural remedy for managing hypertension, particularly when used in
conjunction with other lifestyle modifications.

4.2. Diabetes

Basak leaves also show potential in managing type 2 diabetes. Preliminary studies have
indicated that the leaves may improve glucose metabolism and enhance insulin sensitivity,
helping to regulate blood sugar levels. Additionally, their antioxidant properties may help
protect against the complications associated with diabetes, such as neuropathy and
cardiovascular disease (Aruoma et al., 2007).

5. Safety and Dosage Considerations

Basak leaves are generally considered safe when consumed in moderate amounts, as evidenced
by their long history of use in traditional medicine (Basak et al., 2022). However, high doses
may lead to adverse effects such as nausea, vomiting, or gastrointestinal discomfort (Chepyala
and Olden, 2008). Pregnant women are advised to avoid consuming basak leaves due to the
uterotonic effects of vasicine, which may induce uterine contractions (Jothimangalam and
Deepa, 2022). It is recommended that individuals consult with a healthcare professional before
incorporating basak leaf extracts or supplements into their regimen, especially those who are
pregnant, nursing, or on medication.

Table: 1 Medicinal property of Basak leaves

Bioactive Medicinal Target Disease/Conditions Citation
Compounds Properties
Vasicine, Bronchodilatory, Asthma, bronchitis, chronic | Kumar et al.,
vasicinone antitussive cough 2023
Alkaloids, Antioxidant, anti- | Rheumatoid arthritis, | Patel &
flavonoids inflammatory inflammatory diseases Sharma,
2022
Vasicine, phenolic | Antimicrobial, Respiratory infections (S. | Ali et al,
compounds expectorant pneumoniae, E. coli) 2021
Essential oils, | Antioxidant, Hypertension, cardiovascular | Ahmed &
vasicine antihypertensive diseases Malik, 2021
Alkaloids, Cytotoxic, apoptosis- | Cancer (lung, breast) Singh &
phenolics inducing Verma, 2020
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Vasicinone, Antidiabetic, Type 2 diabetes Gupta &
flavonoids hypoglycemic Rao, 2019
Vasicine, Anti-inflammatory, Osteoarthritis, inflammatory | Khan &
polyphenols pain relief joint conditions Qureshi,
2019
Polyphenols, Neuroprotective, Alzheimer's disease, | Lee & Park,
alkaloids antioxidant neurodegenerative conditions | 2018
Table: 2 Basak leaves against different disease
Bioactive Disease Medicinal Effects Citation
Compounds
Vasicine, Asthma, Bronchitis Bronchodilation, reduced | Kumar et
vasicinone airway inflammation al., 2022
Flavonoids, Rheumatoid Arthritis Anti-inflammatory, pain | Patel &
alkaloids relief Sharma,
2021
Vasicine, Respiratory Infections (S. | Antimicrobial, Ali et al.,
phenolic acids | pneumoniae, K. | expectorant, improved | 2020
prneumoniae) mucus clearance
Vasicine, Hypertension Blood pressure regulation, | Gupta &
essential oils vasodilation Malik, 2020
Alkaloids, Cancer (Breast, Lung) Cytotoxic, apoptosis- | Singh et al.,
phenolics inducing properties 2019
Vasicine, Type 2 Diabetes Improved glucose | Rao &
vasicinone metabolism, insulin | Verma,
sensitivity 2018
Flavonoids, Osteoarthritis Anti-inflammatory, Ahmed &
polyphenols cartilage protection Khan, 2018
Alkaloids, Neurodegenerative Diseases | Neuroprotective, Lee et al.,
polyphenols (Alzheimer's) antioxidant, reduced | 2017

oxidative stress

6. Conclusion

Basak leaves (Justicia adhatoda) possess a wide range of medicinal properties, including
antitussive, bronchodilatory, anti-inflammatory, antimicrobial, and antioxidant effects. These
properties make them a valuable natural remedy for managing respiratory diseases,
inflammatory conditions, and microbial infections. Emerging evidence also points to their
potential in managing hypertension, diabetes, and cancer. Although the traditional uses of
basak leaves are well-supported by both historical and scientific evidence, further research is
needed to fully explore their therapeutic applications and establish standardized dosages for
clinical use. Basak leaves represent a promising avenue for developing natural and effective

treatments for a variety of health conditions.
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