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ABSTRACT 

Asthma is a chronic inflammatory respiratory disorder characterized by airway hyperresponsiveness, reversible 
airflow obstruction and excessive mucus production. The increasing global prevalence of asthma has created a 
continuous demand for safer and more effective therapeutic strategies. Although conventional medications such 
as corticosteroids and bronchodilators remain the cornerstone of asthma management, prolonged use may be 
associated with adverse effects and incomplete symptom control in certain patients. Herbal medicine has gained 
considerable scientific attention because of its long history of traditional use and the presence of biologically 
active phytoconstituents with anti-inflammatory, antioxidant, bronchodilator and immunomodulatory activities. 
Numerous medicinal plants including Ocimum sanctum, Curcuma longa, Adhatoda vasica, Nigella sativa and 
Glycyrrhiza glabra have demonstrated promising anti-asthmatic effects in experimental and clinical 
investigations. This review summarizes the pathophysiology of asthma, limitations of current therapies, 
therapeutic potential of medicinal plants, mechanisms of herbal action and future perspectives in herbal asthma 
management. The article highlights the importance of scientific validation, standardization and clinical evaluation 
of herbal formulations for their potential integration into modern healthcare systems. 
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1. Introduction 
Asthma is a chronic inflammatory disease affecting 
the airways of the lungs and is recognized as one of 
the most common respiratory disorders worldwide. 
The disease is characterized by recurrent episodes of 
wheezing, breathlessness, chest tightness and 
coughing, particularly during nighttime or early 
morning hours. Asthma significantly affects quality 
of life and may lead to serious complications if not 
properly controlled. [1–3] 
The prevalence of asthma has increased steadily 
because of environmental pollution, urbanization, 
smoking, occupational exposure and genetic 
susceptibility. According to global health reports, 
millions of individuals are affected annually, making 
asthma a major public health concern. The disease 
involves chronic inflammation and narrowing of the 
bronchial airways, resulting in difficulty in airflow 
and impaired respiratory function. [1–2,4] 

Current treatment strategies mainly rely on inhaled 
corticosteroids, β2-agonists, leukotriene inhibitors 
and anti-inflammatory drugs. Although these 
medications effectively reduce symptoms, long-
term use may produce side effects such as oral 
infections, tremors, osteoporosis, 
immunosuppression and reduced patient 
compliance. Furthermore, some patients remain 
poorly responsive to conventional therapy. [1,5] 
Natural herbal medicine has been used for centuries 
in traditional healthcare systems including 
Ayurveda, Traditional Chinese Medicine and Unani 
medicine for the treatment of respiratory disorders. 
Medicinal plants contain diverse bioactive 
compounds such as alkaloids, flavonoids, tannins, 
glycosides, terpenoids and saponins that exhibit 
pharmacological activities beneficial in asthma. 
Recent scientific studies have focused on validating 
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the therapeutic efficacy of herbal remedies through 
experimental and clinical research. [6–8] 
This review discusses the pathophysiology of 
asthma, therapeutic potential of herbal medicines, 
mechanisms involved in anti-asthmatic activity and 
future prospects of herbal-based treatment 
approaches. 
2. Pathophysiology of Asthma 
Asthma is primarily associated with chronic 
inflammation of the respiratory tract. Exposure to 
allergens or irritants activates immune responses 
involving mast cells, eosinophils, macrophages and 
T-helper lymphocytes. These immune cells release 
inflammatory mediators including histamine, 
leukotrienes, cytokines and prostaglandins that 
contribute to airway constriction and mucus 
secretion. [3,5,9] 
The inflammatory response leads to: 

• Bronchoconstriction 
• Airway edema 
• Increased mucus production 
• Airway hyperresponsiveness  
• Structural remodelling of airways 

Immunoglobulin E (IgE)-mediated allergic reactions 
play a significant role in allergic asthma. Activation 
of Th2 lymphocytes stimulates the release of 
interleukins such as IL-4, IL-5 and IL-13, which 
promote eosinophilic inflammation and 
hypersensitivity reactions. [3,5] 
Oxidative stress also contributes to asthma 
progression by generating reactive oxygen species 
(ROS), which damage airway tissues and enhance 
inflammation. Therefore, agents possessing 
antioxidant and anti-inflammatory properties may 
help in asthma management. [3,10–11] 
3. Limitations of Conventional Asthma Therapy 
Modern pharmacological therapies provide 
symptomatic relief but may present several 
limitations: [1,5] 

• Long-term corticosteroid use may cause 
osteoporosis and immunosuppression. 

• β2-agonists may lead to tremors and 
cardiovascular complications. 

• Drug resistance and reduced therapeutic 
response can occur in chronic patients. 

• High treatment cost may affect patient 
adherence. 

• Certain medications may produce 
dependency or tolerance after prolonged 
use. 

These limitations have encouraged researchers to 
investigate safer alternatives derived from natural 
products. [6–7,12–14] 
4. Herbal Medicines Used in Asthma 
Management 
4.1 Ocimum sanctum (Tulsi) 

 
Figure 1: Tulsi belongs to the family Lamiaceae 
and is widely used in traditional medicine for 
respiratory disorders. The plant contains 
eugenol, rosmarinic acid and flavonoids with 
anti-inflammatory and antioxidant activities. 
Tulsi helps reduce airway inflammation and 
improves respiratory function. [10,15] 
Pharmacological Activities 

• Anti-inflammatory effect [10,15] 
• Antioxidant activity [10–11,15] 
• Immunomodulatory action [10,15] 
• Relief from bronchial congestion [15–16] 

4.2 Curcuma longa (Turmeric) 

 
Figure 2: Turmeric contains curcumin, a 
polyphenolic compound with potent anti-
inflammatory properties. Curcumin inhibits 
inflammatory cytokines and oxidative stress 
involved in asthma pathogenesis. [11,16,17,20] 
Mechanism 

• Suppression of inflammatory mediators 
[11,17] 

• Reduction in eosinophil infiltration [17] 
• Inhibition of NF-κB signalling pathway 

[11,17] 
4.3 Adhatoda vasica (Vasaka) 
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Figure 3: Adhatoda vasica is traditionally used 
for cough, bronchitis and asthma. The active 
alkaloid vasicine acts as a bronchodilator and 
expectorant. [10,16] 
Therapeutic Effects 

• Bronchodilatory activity [16,21] 
• Mucolytic effect [16] 
• Relief from airway obstruction [16] 
• Reduction in respiratory congestion [16] 

4.4 Nigella sativa (Black Seed) 

 
Figure 4: Nigella sativa contains thymoquinone, 
which exhibits anti-allergic and antioxidant 
activities. Studies suggest that black seed may 
reduce airway inflammation and improve 
pulmonary function. [21–23] 
Biological Activities 

• Anti-allergic effect [21–23] 
• Antioxidant action [21–23] 
• Immunomodulatory activity [21–23] 
• Reduction of histamine release [21–22] 

4.5 Glycyrrhiza glabra (Liquorice) 

 
Figure 5: Glycyrrhiza glabra is widely used in 
herbal medicine because of its soothing and anti-
inflammatory properties. Glycyrrhizin present in 

licorice may help reduce airway irritation. 
[8,10,24] 
Actions 

• Anti-inflammatory activity [8,10,24] 
• Reduction in mucus secretion [8,24] 
• Soothing effect on respiratory tract [8,24] 
• Antioxidant properties [8,24] 

5. Mechanisms of Herbal Anti-Asthmatic Action 
Herbal medicines exert therapeutic effects through 
multiple mechanisms: 
5.1 Anti-inflammatory Action 
Many medicinal plants suppress inflammatory 
mediators such as TNF-α, IL-4, IL-5 and 
prostaglandins. [10–11] 
5.2 Antioxidant Activity 
Plant polyphenols neutralize reactive oxygen 
species and reduce oxidative damage in airway 
tissues. [10–11] 
5.3 Bronchodilatory Effect 
Certain herbal constituents relax bronchial smooth 
muscles, improving airflow and reducing breathing 
difficulty. [10,21] 
5.4 Immunomodulatory Activity 
Herbal compounds may regulate immune responses 
and reduce hypersensitivity reactions associated 
with asthma. [8,10–11] 
5.5 Mucolytic and Expectorant Activity 
Some herbs help remove mucus accumulation from 
the respiratory tract and facilitate breathing. [10,16] 
6. Clinical and Experimental Evidence 
Several experimental studies have reported 
beneficial effects of medicinal plants in animal 
models of asthma. Herbal extracts have 
demonstrated reductions in airway inflammation, 
eosinophil count and oxidative stress markers.  [6–
7,10,12–14] 
Clinical studies involving herbal preparations such 
as Nigella sativa and Curcuma longa have shown 
improvements in pulmonary function and symptom 
control. However, limitations including small 
sample size, lack of standardization and insufficient 
long-term safety evaluation remain major concerns. 
[16,17,20,23,25] 
Further randomized controlled clinical trials are 
necessary to establish the efficacy and safety of 
herbal therapies for routine clinical use. [6–7,12–14] 
7. Future Perspectives 
Future research in herbal asthma therapy should 
focus on: [10–11,13–14] 

• Standardization of herbal formulations 
• Identification of bioactive phytochemicals 
• Nanotechnology-based herbal delivery 

systems 
• Toxicological evaluation 
• Large-scale clinical trials 
• Combination therapy with modern 

medicine 
Advances in phytochemistry, molecular biology and 
pharmaceutical technology may improve the 
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therapeutic application of herbal medicines in 
respiratory diseases. [10–11,13] 
8. Conclusion 
Herbal medicines represent a promising 
complementary approach in asthma management 
because of their anti-inflammatory, antioxidant and 
bronchodilatory properties. Traditional medicinal 
plants such as Ocimum sanctum, Curcuma longa, 
Adhatoda vasica, Nigella sativa and Glycyrrhiza 
glabra have demonstrated potential therapeutic 
benefits in experimental and clinical studies. Despite 
encouraging evidence, limitations related to quality 
control, standardization and clinical validation still 
exist. Comprehensive scientific investigation and 
well-designed clinical studies are required before 
herbal medicines can be fully integrated into 
standard asthma therapy. Natural products may 
provide safer and more accessible treatment options 
for improving respiratory health in the future. [6–
7,12–14,21–23] 
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