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ADSTRACT 

Medicinal plants continue to serve as a vital source of 

structurally diverse bioactive compounds with broad 

therapeutic potential. This review synthesizes recent advances 

in the field, emphasizing how modern technologies are 

reshaping natural product research and translational 

applications. Omics platforms—including genomics, 

metabolomics, proteomics, and spatial omics—enable 

comprehensive mapping of biosynthetic pathways, regulatory 

networks, and spatial chemical distributions, accelerating the 

discovery and characterization of bioactive compounds. 

Artificial intelligence-driven approaches in predictive 

modeling, automated metabolite annotation, and optimized 

cultivation strategies are examined as transformative tools for 

improving research efficiency and reproducibility. In parallel, 

nanotechnology-based drug delivery systems are highlighted  

for their ability to enhance bioavailability, target specificity, and therapeutic efficacy, 

particularly against complex diseases such as cancer and neurodegeneration. The review also 

addresses critical challenges, including biodiversity conservation, contamination and 

adulteration of herbal products, and gaps in regulatory oversight. Finally, we discuss future 

perspectives where integrative, multidisciplinary strategies are poised to advance 
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personalized medicine, promote sustainable harvesting, and drive innovative 

phytopharmaceutical development. By bridging traditional knowledge with state-of-the-art 

technologies, this review underscores the evolving role of medicinal plants in next-generation 

healthcare solutions and their transformative potential for global health. 

 

KEYWORDS: Alternative medicine Ethno medicine Immunomodulation Plants Medicinal 

Phytotherapy Plant Extracts Phytochemicals Medicine Traditional Complementary Therapies 

Chronic Disease Antioxidants Anti-Inflammatory Agents,   Drug Discovery. 

 

INTRODUCTION 

Medicinal plants have been the cornerstone of healthcare since the earliest stages of human 

civilization and continue to play a pivotal role in the prevention and treatment of diseases. 

Traditional medical systems such as Ayurveda, Siddha, Unani, Traditional Chinese Medicine, 

and indigenous folk medicine rely heavily on plant-derived remedies due to their therapeutic 

efficacy, safety, and accessibility. According to the World Health Organization (WHO), 

nearly 80% of the global population still depends on traditional medicine, primarily plant-

based, for primary healthcare needs. 

 

In modern pharmaceutical science, medicinal plants remain an indispensable source of 

bioactive compounds and lead molecules. Several well-established drugs, including morphine 

(Papaver somniferum), digoxin (Digitalis spp.), paclitaxel (Taxus brevifolia), and artemisinin 

(Artemisia annua), are derived from plant sources. These successes have reinforced global 

interest in the discovery of new medicinal plants and the re-evaluation of traditionally known 

plants using advanced scientific methodologies. 

 

Recent advancements in ethnobotanical surveys, phytochemical screening, chromatographic 

techniques, molecular pharmacology, and bioinformatics have significantly accelerated the 

identification of plants with novel medicinal properties. Newly discovered and newly 

researched medicinal plants are found to contain diverse phytoconstituents such as alkaloids, 

flavonoids, terpenoids, saponins, tannins, phenolic compounds, and glycosides, which exert 

pharmacological actions through mechanisms like enzyme inhibition, receptor modulation, 

antioxidant activity, immunomodulation, and anti-inflammatory pathways. 

 

The increasing burden of chronic lifestyle diseases, antimicrobial resistance, cancer, and 

neurodegenerative disorders, along with concerns regarding the adverse effects of long-term 
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synthetic drug use, has intensified the global search for safer and more effective natural 

therapeutic agents. Newly discovered medicinal plants often provide multitarget therapeutic 

action, improved safety profiles, and cost-effectiveness, making them valuable candidates for 

drug development. 

 

The process of utilizing newly discovered medicinal plants involves systematic stages such as 

botanical identification, collection and authentication, extraction and isolation of active 

constituents, pharmacological and toxicological evaluation, formulation development, and 

clinical validation. Therefore, the scientific exploration of newly discovered medicinal plants 

not only contributes to novel drug discovery but also strengthens the integration of traditional 

knowledge with modern medicine, thereby enhancing global healthcare systems. 

 

Moringa Oleifera (Drumstick tree) Family: Moringaceae 

Moringa oleifera is a highly valuable medicinal plant with extensive nutritional and 

therapeutic benefits. Due to its multitarget pharmacological actions, safety, and easy 

availability, it holds great potential in the management of chronic diseases and in the 

development of herbal medicines and nutraceutical products. Continued scientific research 

and clinical validation can further establish its role in modern pharmaceutical practice. 

Moringa oleifera (Drumstick Tree). Moringa oleifera belongs to the family Moringaceae and 

is commonly known as the drumstick tree or miracle tree. It is widely distributed in India, 

Africa, and other tropical and subtropical regions. Almost all parts of the plant—leaves, 

seeds, pods, flowers, bark, and roots—are used for nutritional and medicinal purposes. In 

recent years, Moringa oleifera has gained significant scientific attention due to its high 

nutritional value and broad pharmacological activities, making it an important plant in 

modern herbal medicine and nutraceutical research. 

 

  

(i) Moringa powder (ii) Moringa leaves and flowers 
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Chemical Constituents 

● Moringa oleifera is rich in diverse bioactive compounds, including: 

● Flavonoids: Quercetin, kaempferol 

● Phenolic acids: Chlorogenic acid 

● Vitamins: Vitamin A, C, E 

● Minerals: Calcium, potassium, iron 

● Glycosides & isothiocyanates 

 

These constituents are mainly responsible for its antioxidant, antidiabetic, and anti-

inflammatory activities. 

 

Pharmacological Activities 

● Antioxidant activity 

● Neutralizes free radicals 

● Protects cells from oxidative stress 

● Antidiabetic activity 

● Reduces fasting and postprandial blood glucose levels 

● Improves insulin sensitivity 

● Chlorogenic acid delays glucose absorption 

● Anti-inflammatory activity 

● Inhibits inflammatory mediators such as cytokines 

● Useful in chronic inflammatory conditions 

● Antimicrobial activity 

● Effective against bacteria and fungi 

● Seeds show water-purifying and antibacterial action 

● Cardioprotective activity 

● Reduces cholesterol levels 

● Prevents lipid peroxidation 

● Hepatoprotective activity 

● Protects liver against drug-induced and toxin-induced damage 

 

Mechanism of Action 

Antioxidant effect: Scavenging of reactive oxygen species (ROS) 

Antidiabetic effect: Inhibition of intestinal glucose uptake and enhancement of insulin action 

Anti-inflammatory effect: Suppression of NF-κB and inflammatory enzymes 
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Lipid-lowering effect: Regulation of lipid metabolism enzymes 

 

Therapeutic Uses 

● Diabetes mellitus 

● Malnutrition (especially in children and pregnant women) 

● Inflammatory disorders 

● Cardiovascular diseases 

● Liver disorders 

● Immune system support 

 

Dosage Forms and Treatment Process 

● Leaf powder: Capsules, tablets 

● Leaf extract: Syrups, oral formulations 

● Seed oil: Topical and oral use 

 

Advantages 

● Natural and cost-effective 

● High nutritional and medicinal value 

● Low toxicity and good patient compliance 

 

Role of Moringa oleifera in the Treatment of Diabetes Mellitus 

Diabetes mellitus is a chronic metabolic disorder characterized by persistent hyperglycaemia 

due to defects in insulin secretion, insulin action, or both. Long-term uncontrolled diabetes 

leads to complications such as cardiovascular disease, nephropathy, neuropathy, and 

retinopathy. Although several synthetic antidiabetic drugs are available, their long-term use is 

often associated with adverse effects and high cost. This has increased interest in plant-based 

antidiabetic agents. Among them, Moringa oleifera has gained significant attention due to its 

hypoglycaemic, antioxidant, and insulin-sensitizing properties. 

 

Antidiabetic Phytoconstituents of Moringa oleifera 

The antidiabetic activity of Moringa oleifera is mainly attributed to the presence of: 

Flavonoids – quercetin, kaempferol 

Phenolic acids – chlorogenic acid Isothiocyanates 

Dietary fiber 
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Vitamins (C, E) and minerals 

These compounds act synergistically to control blood glucose levels and prevent diabetic 

complications. 

 

Mechanisms of Action in Diabetes Mellitus 

● Reduction of Blood Glucose Levels 

● Moringa oleifera leaf extracts significantly reduce fasting and postprandial blood 

glucose levels. 

● Chlorogenic acid slows glucose absorption from the intestine and reduces hepatic 

glucose output. 

● Improvement in Insulin Sensitivity 

● Enhances peripheral glucose uptake in muscle and adipose tissues. 

● Improves insulin receptor sensitivity, especially in type 2 diabetes mellitus. 

● Antioxidant Action 

● Diabetes is associated with oxidative stress due to increased free radical production. 

● Antioxidants in Moringa oleifera neutralize reactive oxygen species (ROS), protecting 

pancreatic β-cells from oxidative damage. 

● Protection of Pancreatic β-Cells 

● Prevents β-cell damage and may help in preserving insulin-secreting capacity. 

● Useful in delaying progression of diabetes. 

● Inhibition of Carbohydrate Digestive Enzymes 

● Inhibits α-amylase and α-glucosidase enzymes, leading to reduced glucose release 

from carbohydrates. 

● Improvement in Lipid Profile 

● Reduces cholesterol and triglyceride levels, thereby lowering the risk of diabetic 

cardiovascular complications. 

● Therapeutic Benefits in Diabetic Patients 

● Reduction in fasting blood sugar (FBS) 

● Reduction in post-prandial blood sugar (PPBS) 

● Improvement in HbA1c levels 

● Prevention of oxidative stress-related complications 

● Weight and lipid profile control 
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Dosage Forms and Use in Diabetes 

Leaf powder: 2–5 g/day as capsules or mixed with food Leaf extract: Used in herbal 

formulations and syrups 

Nutraceuticals: Used as dietary supplements in diabetic patients (Used as an adjuvant therapy 

along with standard antidiabetic drugs). 

 

Advantages of Moringa oleifera in Diabetes Management 

● Natural and economical 

● Multitarget mechanism of action 

● Fewer adverse effects 

● Suitable for long-term use 

● Improves overall nutritional status of patients 

 

Moringa oleifera plays an important role in the management of diabetes mellitus by lowering 

blood glucose levels, improving insulin sensitivity, reducing oxidative stress, and preventing 

diabetic complications. Due to its safety, nutritional value, and broad pharmacological 

actions, it serves as a promising adjunctive therapy in the treatment of diabetes mellitus. 

Further clinical studies can strengthen its role in evidence-based diabetic management. 

 

Cryptolepis sanguinolenta Family: Apocynaceae 

(Previously classified under Asclepiadaceae; now included in Apocynaceae) 

Cryptolepis sanguinolenta belongs to kingdom Plantae, phylum Magnoliophyta, class 

Equisetopsida. It is in the subclass Magnoliidae and superorder Asteranae. The plant belongs 

to order Gentianales, family Apocynaceae, subfamily Periplocoideae. This plant belongs to 

the genus Cryptolepis and the species sanguinolenta. Pharmacognostic evaluation of plants 

is critical in the selection of plants so as to avoid fatalities associated with the use of 

inappropriate plant materials in herbal preparations. Morphoanatomical and histological 

profiles of plants may also be useful in the standardization and in the identification of 

adulterants in plant materials or herbal preparations. 
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(iii) roots of Cryptolepis sanguinolenta. (iv) leaves of Cryptolepis sanguinolenta. 

 

Cryptolepis sanguinolenta, commonly known as Ghanaian quinine, is a West African 

medicinal plant, specifically its roots, primarily used to treat malaria, including 

chloroquine-resistant strains, due to the main alkaloid, cryptolepine. It possesses potent 

anti-inflammatory, antibacterial (particularly against Gram-positive bacteria), antifungal, and 

antiamoebic activities. 

 

Key medicinal uses include 

● Antimalarial: Widely used in traditional medicine for fever, malaria symptoms, and in tea-

bag formulations for rapid parasite clearance. 

● Antimicrobial & Antifungal: Treats infections, including Candida albicans and 

Staphylococcus aureus. 

● Anti-inflammatory & Pain Management: Used for inflammatory conditions, 

rheumatism, and infections. 

● Other Traditional/Modern Uses: Investigated for managing diabetes (hypoglycemic), 

hypertension, and cancer due to its cytotoxic properties. 

● Tick-borne Illnesses: Used in some herbal protocols for treating Babesia and 

Bartonella (Lyme co-infections). 

● The plant is generally used as a decoction or tea, and it is known for high efficacy 

with, in some studies, minimal reported toxicity. 

● The antihypertensive effect of Cryptolepis sanguinolenta is primarily attributed to its 

major indoloquinoline alkaloid, cryptolepine, along with related quindoline alkaloids. 

 

Mechanisms of Action in Hypertension 

1. Vascular Smooth Muscle Relaxation 

Cryptolepine produces dose-dependent relaxation of vascular smooth muscle. This reduces 
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systemic vascular resistance, a key determinant of blood pressure. The effect resembles that of 

vasodilators used in hypertension management. 

 

2. Calcium Channel Blocking Activity 

Cryptolepine inhibits voltage-dependent calcium channels in vascular smooth muscle cells. 

Reduced intracellular calcium leads to decreased vasoconstriction. This mechanism is similar 

to calcium channel blockers (e.g., amlodipine). 

 

3. Endothelium-Dependent Vasodilation 

Enhances release of nitric oxide (NO) from vascular endothelium. NO activates guanylate 

cyclase, increasing cGMP levels, resulting in vasodilation. Improvement in endothelial 

function contributes to long-term blood pressure control. 

 

4. Reduction of Sympathetic Tone 

Experimental studies suggest cryptolepine may mildly suppress sympathetic nervous system 

activity. This leads to reduced heart rate and vascular tone, supporting blood pressure 

reduction. 

 

5. Antioxidant and Endothelial Protective Effect 

Oxidative stress plays a key role in endothelial dysfunction seen in hypertension. Antioxidant 

properties of Cryptolepis sanguinolenta help preserve NO availability and vascular integrity. 

 

Experimental and Preclinical Evidence 

● Animal studies have shown that aqueous and alcoholic extracts of Cryptolepis 

sanguinolenta significantly reduce systolic and diastolic blood pressure. 

● The antihypertensive effect is more pronounced in hypertensive models than in 

normotensive subjects. 

● The blood pressure-lowering effect is gradual and sustained, suggesting potential 

suitability for chronic use under controlled conditions. 

 

Clinical Significance in Hypertension 

● Useful as an adjunct therapy in mild to moderate hypertension 

● May reduce the required dose of conventional antihypertensive drugs 

● Helps improve vascular compliance and endothelial function 

● Potential role in preventing hypertension-related complications such as atherosclerosis 

● Advantages of Cryptolepis sanguinolenta in Hypertension 
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● Natural, plant-derived antihypertensive agent 

● Multimechanistic action (vasodilation + calcium channel blockade + NO modulation) 

● Less likelihood of reflex tachycardia 

● Potential benefit in patients with endothelial dysfunction 

● Limitations and Safety Considerations 

● Narrow therapeutic window at higher doses 

● Risk of hypotension if combined with other antihypertensive drugs 

● Long-term safety and optimal dosage require further clinical trials 

● Not recommended as monotherapy without medical supervision 

 

Cryptolepis sanguinolenta demonstrates significant antihypertensive potential through 

multiple mechanisms, including vascular smooth muscle relaxation, calcium channel 

blockade, nitric oxide-mediated vasodilation, and antioxidant activity. These actions directly 

target key pathophysiological factors involved in hypertension. Although current evidence is 

largely preclinical, the plant holds promise as a natural adjunctive agent in the management 

of hypertension. Further clinical research is essential to establish standardized formulations, 

safety, and therapeutic efficacy. 

 

Bosewellia serrata (Indian Frankincense / Shallaki) Family: Burseraceae 

Boswellia serrata, also known as Indian frankincense, is primarily used as a natural anti-

inflammatory to help manage osteoarthritis, rheumatoid arthritis, and inflammatory bowel 

diseases (IBD) like ulcerative colitis, by reducing pain and swelling in joints and supporting 

respiratory health. It's available as extracts, pills, or creams, working through boswellic acids 

that inhibit inflammation-causing enzymes, with potential benefits also explored for asthma, 

skin conditions, and even certain cancers, though more high-quality research is needed for 

many uses. 

 

   

(v) Gum resin (vi) Flowers and leaves Primary Uses (Supported by some evidence) 
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Osteoarthritis & Rheumatoid Arthritis: Reduces joint pain, swelling, and stiffness, potentially 

slowing cartilage loss. 

Inflammatory Bowel Disease (IBD): Helps manage symptoms in conditions like ulcerative 

colitis and Crohn's disease. 

Asthma: May improve breathing and reduce symptoms by calming respiratory inflammation. 

Pain & Swelling: Alleviates pain and swelling from general inflammation or sports injuries. 

Other Traditional & Investigated Uses (Less evidence) 

Skin Conditions: Used for sores and wound healing. Liver Function: Stimulates liver function. 

Cardiovascular Health: Investigated for heart-related disorders. 

Cancer: Some studies suggest potential anti-cancer effects against leukemia and breast 

cancer, but evidence is limited. 

The key compounds, boswellic acids (especially AKBA), inhibit enzymes like 5-LOX that 

trigger inflammation. 

Interaction: May interact with anti-inflammatory medications, reducing their effectiveness. 

Side Effects: Generally mild, but can include stomach pain, diarrhea, nausea, or acid reflux. 

Bioavailability: Taking it with a high-fat meal can increase absorption. 

 

Role of Boswellia serrata in the Treatment of Osteoporosis and Rheumatoid Arthritis 

In Boswellia serrata (family Burseraceae) the oleo-gum-resin obtained from the bark contains 

bioactive compounds called boswellic acids, which have been extensively studied for their 

anti-inflammatory, anti-arthritic, and bone-protective effects. In recent years, Boswellia 

serrata has gained importance as a natural therapeutic agent in the management of rheumatoid 

arthritis (RA) and osteoporosis, particularly as an adjunct to conventional therapy. 

 

Active Constituents 

The therapeutic activity of Boswellia serrata is mainly attributed to: 

● Boswellic acids 

● β-boswellic acid 

● Acetyl-β-boswellic acid 

● 11-keto-β-boswellic acid (KBA) 

● 3-O-acetyl-11-keto-β-boswellic acid (AKBA – most potent) 

 

Role in Rheumatoid Arthritis 

Rheumatoid arthritis is a chronic autoimmune inflammatory disease characterized by 

synovial inflammation, joint pain, swelling, cartilage destruction, and bone erosion mediated 
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by inflammatory cytokines and enzymes. 

 

Mechanism of Action 

1. Inhibition of 5-Lipoxygenase (5-LOX) 

2. Boswellic acids inhibit 5-LOX enzyme 

3. Reduces leukotriene synthesis, key mediators of inflammation 

4. Suppression of Pro-Inflammatory Cytokines 

5. Decreases TNF-α, IL-1β, and IL-6 levels 

6. Reduces synovial inflammation and joint damage 

7. Inhibition of Matrix Metalloproteinases (MMPs) 

8. Prevents cartilage degradation 

9. Protects joint structure 

10. Reduction of Pain and Swelling 

11. Improves joint mobility and functional ability 

12. Acts as a natural anti-arthritic agent 

 

Therapeutic Benefits 

● Decreased joint pain and stiffness 

● Reduced swelling and inflammation 

● Improved joint function 

● Slower disease progression 

● Reduced dependency on NSAIDs 

 

Role in Osteoporosis 

Osteoporosis is characterized by reduced bone mass and increased bone fragility, mainly due 

to enhanced osteoclast activity and chronic inflammation, especially in postmenopausal 

women and elderly patients. 

 

Mechanism of Action 

● Inhibition of Osteoclast Activity 

● Boswellic acids suppress osteoclast differentiation 

● Reduces bone resorption 

● Anti-Inflammatory Effect on Bone Microenvironment 

● Chronic inflammation accelerates bone loss 

● Boswellia reduces inflammatory mediators affecting bone turnover 
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● Protection Against Bone Erosion 

● Prevents bone destruction commonly seen in RA-associated osteoporosis 

● Improvement in Bone Density (Experimental Evidence) 

● Animal studies show improvement in bone mineral density (BMD) 

 

Therapeutic Benefits in Osteoporosis 

● Slows bone loss 

● Reduces fracture risk 

● Supports bone strength 

● Useful as adjunct therapy with calcium and vitamin D 

 

Dosage Forms and Treatment Use 

Boswellia resin extract: Capsules/tablets Standardized extracts (containing AKBA). 

Adjuvant therapy along with DMARDs (for RA) and calcium-vitamin D supplements (for 

osteoporosis). 

 

Advantages of Boswellia serrata 

● Natural and well-tolerated 

● No gastric ulceration (unlike NSAIDs) 

● Suitable for long-term use 

● Multitarget anti-inflammatory action 

● Improves quality of life in chronic joint disorders 

 

Boswellia serrata plays a significant role in the management of rheumatoid arthritis and 

osteoporosis due to its potent anti-inflammatory, anti-arthritic, and bone-protective properties. 

By inhibiting leukotriene synthesis, reducing inflammatory cytokines, and suppressing 

osteoclast-mediated bone resorption, it helps in controlling inflammation, preventing joint 

damage, and preserving bone health. Therefore, Boswellia serrata serves as a valuable 

adjunctive therapy in chronic inflammatory and degenerative bone disorders. 

 

Salvia Miltiorrhiza Family: Lamiaceae 

Salvia Miltiorrhiza (Danshen) known for their vibrant red flowers and various uses, from 

traditional Chinese medicine (Danshen for heart health) to ornamental gardening. These 

plants are popular for their striking color, ability to attract bees, butterflies, and 

hummingbirds, and adaptability to sunny, well-drained conditions, with some species being 
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drought-tolerant. 

Use: Highly valued in Traditional Chinese Medicine (TCM) for its red roots, used to support 

cardiovascular and circulatory health. 

 

Appearance: Features classic Salvia flowers, but its roots are distinctly red. 

 

General characteristics 

Family: All are members of the mint family (Lamiaceae). 

Growing conditions: Generally prefer full sun and well-drained soil, with many being 

Drought-tolerant once established. 

Benefits: Besides medicinal uses, they are excellent for pollinator gardens, borders, and 

containers. 

 

                      
(vii) root of Salvia miltiorrhiza                   (viii) Flowers and leaves of Salvia iltiorrhiza 

 

Chemical constituents 

Chemical compounds isolated from Salvia miltiorrhiza include 

● Salvianolic acid 

● Dihydrotanshinone 

● Miltirone 

● Tanshinone I, Tanshinone IIA is one of the most abundant constituents of the root of 

Salvia miltiorrhiza. 

 

Pharmacological Activities 

● Cardioprotective activity 

● Improves coronary blood flow 
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● Enhances oxygen supply to cardiac tissue 

● Antithrombotic and antiplatelet activity 

● Reduces blood viscosity 

● Prevents thrombus formation 

● Causes relaxation of vascular smooth muscle 

● Lowers peripheral vascular resistance 

● Reduces oxidative stress–induced tissue damage 

● Lowers serum cholesterol and triglycerides 

● Protects neurons against ischemic and oxidative injury 

● Potential benefit in stroke and neurodegenerative disorders 

● Antifibrotic activity 

● Inhibits tissue fibrosis (cardiac and hepatic) 

● Prevents excessive collagen deposition 

 

Mechanism of Action 

1. Increases nitric oxide (NO) production in vascular endothelium. 

2. Inhibits platelet aggregation induced by ADP, collagen, and thromboxane A₂, Reduces 

intracellular Ca²⁺ levels in platelets. 

3. Regulates calcium homeostasis in cardiac cells. 

4. Inhibits LDL oxidation, Reduces foam cell formation, Prevents smooth muscle cell 

proliferation in blood vessels. 

5. Inhibits TGF-β signaling pathway, Reduces collagen synthesis and fibroblast activation, 

Prevents cardiac and hepatic fibrosis. 

 

Therapeutic Uses 

● Coronary artery disease (CAD) 

● Angina pectoris 

● Ischemic stroke 

● Chronic hepatitis 

● Liver fibrosis and cirrhosis 

● Inflammatory disorders 

● Diabetic nephropathy 

 

Role of Salvia Miltiorrhiza in the Treatment of Coronary Artery Disease 

Salvia miltiorrhiza is a key traditional Chinese medicine used to treat coronary artery disease 
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(CAD), angina pectoris, and myocardial infarction by improving blood circulation and 

reducing blood stasis. Its main bioactive compounds, particularly Tanshinone IIA and 

salvianolic acid B, act by dilating coronary arteries, reducing blood viscosity, providing 

antioxidant/anti-inflammatory effects, and protecting against ischemia-reperfusion injury. 

Salvia miltiorrhiza plays a significant supportive role in coronary artery disease by improving 

coronary circulation, preventing thrombosis, reducing myocardial ischemia, and protecting 

cardiac tissue. Its multi-target action and good safety profile make it valuable as an adjunct 

therapy in CAD management. 

 

Mechanism of Action in Coronary Artery Disease 

● Anti-inflammatory and Endothelial Protection: TNF-α, NF-κB, and COX-2, while 

inhibiting vascular adhesion molecules to stabilize plaques. 

● Cardioprotection and Antioxidant Effects: It reduces myocardial oxidative stress and 

improves heart function, particularly by downregulating endoplasmic reticulum stress 

pathways. 

● Vasodilation and Improved Blood Flow: It increases coronary blood flow and enhances 

myocardial energy metabolism by upregulating nitric oxide (NO) production, which 

promotes vasodilation. 

● Anti-thrombotic and Lipid Regulation: It inhibits platelet aggregation and helps lower 

blood lipid levels, reducing the risk of thrombosis. 

● Molecular Signaling Pathways: It regulates key proteins, including AKT1, IL-6, and 

EGFR, impacting pathways related to lipid metabolism, atherosclerosis, and IL-17 

signaling. 

 

Advantages of Salvia Miltiorrhiza in CAD 

● Causes coronary vasodilation 

● Enhances myocardial oxygen supply 

● Protects cardiac muscle during ischemia 

● Slows plaque formation in coronary arteries 

 

Salvia Miltiorrhiza primarily acts by improving coronary and cerebral blood flow, inhibiting 

platelet aggregation, and reducing myocardial ischemia. It exhibits anti-atherosclerotic, 

antioxidant, and anti-inflammatory properties, thereby protecting vascular endothelium and 

cardiac muscle. It also provides protection against ischemia–reperfusion injury and improves 

microcirculation. It is available in multiple dosage forms including decoctions, powders, 
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tablets, capsules, and injectable preparations, making it suitable for both acute and chronic 

conditions. With a multi-target mechanism, good safety profile, and long history of use, 

Salvia Miltiorrhiza remains a valuable herbal drug in cardiovascular management. 

 

Justicia Adhatoda (Adhatoda / Vasaka / Malabar nut) Family: Acanthaceae 

Justicia adhatoda is a shrub with 10-20 lance-shaped leaves 8-9 centimeters in length by four 

wide. They are oppositely arranged, smooth-edged, and borne on short petioles. When dry 

they are of a dull brownish-green colour. They are bitter-tasting. When a leaf is cleared with 

chloral hydrate and examined microscopically the oval stomata can be seen. They are 

surrounded by two crescent-shaped cells at right angles to the ostiole. The epidermis bears 

simple one- to three-celled warty hairs, and small glandular hairs. Cystoliths occur beneath 

the epidermis of the underside of the blade. The trunk has many long opposite ascending 

branches, where the bark is yellowish in color. Flowers are usually white and the 

inflorescence shows large, dense, axillary spikes. Fruits are pubescent, and are with 

club-shaped capsules. 

 

Chemical composition 

The leaves of Justicia adhatoda contains phytochemicals such as alkaloids, tannins, 

Saponins, Phenolics and flavonoids. The most important is vasicine, a quinazoline alkaloid. 

 

     
(xi) Flower of Justicia adhatoda (x) Leaves of Justicia adhatoda 

  

Pharmacological Activities 

● The plant is a well-known, traditional remedy for cough, phlegm, and asthma. It acts as a 

bronchodilator and helps reduce spasms, aiding in upper airway infections. 
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● Justicia adhatoda leaf extracts show significant anti-inflammatory and pain-relieving 

(analgesic) effects in studies. 

● It possesses notable antimicrobial, antibacterial, and antifungal activities. Studies also 

support its use against tuberculosis. 

● The plant displays antioxidant activities, which helps in combating oxidative stress. 

 

Mechanism of Action 

1. Anti-inflammatory: J. adhatoda exhibits anti-inflammatory activity, particularly 

reducing swelling in respiratory tract infections and arthritis, likely through inhibiting 

inflammatory pathways. 

2. Antimicrobial: The plant contains flavonoids, tannins, and saponins, which offer 

antibacterial action against common respiratory pathogens like Staphylococcus aureus and 

Escherichia coli. 

 

Therapeutic uses 

● It is highly effective for relieving coughs, reducing thick, sticky mucus, treating 

bronchitis, and easing bronchial spasms. 

● Acts as a bronchodilator, widening breathing tubes to ease asthma-like symptoms and 

wheezing. 

● Used in treating common colds, managing nasal congestion, and alleviating associated 

headaches. 

● Demonstrates anti-bacterial and anti-fungal activity, and is traditionally used to 

combat tuberculosis. 

 

Role of Justicia Adhatoda in the Treatment of Asthma 

Justicia adhatoda, commonly known as Vasaka or Malabar nut, is widely used in traditional 

medicine for its significant role in managing asthma and other respiratory disorders. Its 

therapeutic effects stem primarily from its key alkaloids, vasicine and vasicinone, which 

provide bronchodilator, expectorant, and anti-inflammatory benefits. 

 

Mechanism of Action in Asthma 

The plant's effectiveness in managing asthma is due to a multi-faceted approach, targeting 

several key symptoms and physiological responses. 

1. Bronchodilation: The main active compound, helps relax the smooth muscles of the 

bronchial tubes, which widens the airways and eases the airflow obstruction typical in an 



www.wjpr.net      │     Vol 15, Issue 7, 2026.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

Divyanjali et al.                                                                 World Journal of Pharmaceutical Research 
 

 

 

84 

asthma attack. This effect is comparable to some conventional bronchodilator drugs. 

2. Expectorant and Mucolytic Effects: The active compounds promote the expulsion of 

mucus and phlegm by reducing its viscosity and stimulating mucociliary clearance. This 

helps to clear congestion and improve breathing efficiency. 

3. Anti-inflammatory and Anti-allergic Properties: Justicia adhatoda extracts possess 

anti-inflammatory and anti-allergic properties, which help reduce the inflammation of the 

bronchial mucosa (airway lining) and suppress excessive coughing. Studies show it can 

inhibit the release of pro-inflammatory cytokines and mediators involved in allergic 

responses, such as histamine. 

4. Antitussive Activity: By soothing throat irritation and reducing inflammation, the plant 

helps suppress the cough reflex. 

5. Alleviating Hypoxic Responses: Recent studies suggest that Justicia adhatoda can help 

manage severe, steroid-resistant asthma by addressing cellular hypoxia (low oxygen 

levels in tissues) and mitochondrial dysfunction in bronchial cells. 

 

Advantages of Justicia Adhatoda in Asthma 

● Anti-inflammatory properties, which help reduce inflammation and irritation in the lung 

tissues and airway passages. 

● The plant has a soothing effect that helps suppress the cough reflex, providing relief from 

persistent and irritating coughs associated with asthma and bronchitis. 

● They help relax the smooth muscles of the bronchial tubes, widening the airways and 

improving airflow to the lungs. 

● This action directly addresses the airway constriction characteristic of asthma attacks, 

reducing wheezing and shortness of breath. 

 

Withania somnifera (Ashwagandha) Family: Solanaceae 

Withania somnifera, known commonly as ashwagandha, is an evergreen shrub in the 

Solanaceae family that is native to the Middle East and North Africa, other African regions, 

southern Europe, Indian subcontinent, and across Southeast Asia. Several other species in the 

genus Withania are morphologically similar. Other common names include Indian ginseng 

and winter cherry.W. somnifera is a short shrub 35–75 cm (14–30 in) tall with tomentose 

branches, dull green elliptic leaves up to 10–12 cm (3.9–4.7 in) long, small green bell-shaped 

flowers, and orange-red ripe fruit. It is affected by various pests and diseases in India, which 

can damage plant health and reduce its secondary metabolite content. The plant, particularly 



www.wjpr.net      │     Vol 15, Issue 7, 2026.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

Divyanjali et al.                                                                 World Journal of Pharmaceutical Research 
 

 

 

85 

its root powder, has been used for centuries in traditional Indian medicine. W. somnifera is 

commonly sold as a dietary supplement containing root or leaf powder or extracts. It is 

undergoing research for potential effects on stress, anxiety, and sleep, but current clinical 

evidence is insufficient to confirm its safety or efficacy. The primary phytochemicals in W. 

somnifera are withanolides—structurally similar to ginsenosides in Panax ginseng—along 

with alkaloids and sitoindosides, leading to its nickname, Indian ginseng. W. somnifera is 

generally well tolerated for up to about three months with mostly mild side effects. It should 

be avoided during pregnancy or in people with hormone-sensitive conditions. It has been 

linked to rare cases of liver injury, particularly in people with preexisting liver conditions. 

 

  

(xi) leaves of Withania somnifera (xii) leaf & fruit of Withania somnifera 

 

Chemical Constituents 

Roots: Contains alkaloids, sitoindosides, withanolides, starch, and hentriacontane. 

Leaves: Rich in withaferin A, condensed tannins, and flavonoids. 

The high concentration of withanolides is responsible for the plant's therapeutic, adaptogenic, 

and stress-reducing effects. 

 

Pharmcological Activities 

● Modulates stress responses, reduces cortisol levels, and improves endurance. 

● Protects against neurodegenerative diseases like Alzheimer's and Parkinson's by 

inhibiting oxidative stress and modulating signalling pathways. 

● Reduces swelling and pain in arthritis. 

● Increases natural antioxidants (superoxide dismutase, catalase). 

● Exhibits anti-carcinogenic effects by reducing tumor size and promoting apoptosis in 

cancer cells. 
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● Demonstrates antidiabetic and antihyperlipidemic effects, improving insulin sensitivity and 

blood glucose levels. 

● Enhances immune system cell function (lymphocytes, phagocytes). Cardioprotective: 

Reduces blood pressure and acts as a mild cardiac tonic. 

● Inhibits certain fungi and bacteria. 

 

Mechanism of Action 

1. Adaptogenic & Stress Relief: Modulates the HPA axis and sympathetic-adrenal 

medullary (SAM) system, reducing serum cortisol and mitigating stress-induced 

behavioral changes. 

2. Neuroprotection & Cognitive Enhancement: Increases GABAergic activity 

(mimicking GABA), reduces oxidative stress in the brain, inhibits acetylcholinesterase 

(AChE), and promotes neurogenesis. 

3. Anti-inflammatory & Immune Support: Inhibits the nuclear factor kappa-B (NF-

κB) pathway, reducing pro-inflammatory cytokines. It also enhances immunity by 

increasing natural killer (NK) cells. 

4. Anti-cancer (Cytotoxic): Withaferin A induces apoptosis in cancer cells by increasing 

reactive oxygen species (ROS) and disrupting mitochondrial function. 

5. Metabolic Regulation: Improves insulin sensitivity, inhibits enzymes like alpha-

glucosidase and alpha-amylase, and aids in lowering cholesterol by inhibiting HMG-CoA 

reductase. 

 

Therapeutic Uses 

● Helps the body cope with physical and mental stress 

● Reduces anxiety, fatigue, and cortisol levels 

● Useful in anxiety disorders, mild depression, and insomnia 

● Promotes calmness and improves sleep quality 

● Improves memory, concentration, and learning ability 

● Beneficial in neurodegenerative conditions (Alzheimer’s, Parkinson’s – supportive 

role) 

● Enhances immune response 

● Used in recurrent infections and immune-compromised states 

● Helpful in arthritis, rheumatism, and musculoskeletal pain 

● Reduces inflammation and joint stiffness 
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● Protects cells from oxidative stress 

● Delays aging and supports overall vitality 

● Improves sperm count, motility, and testosterone levels in males 

● Acts as an aphrodisiac and fertility enhancer 

● Supports female reproductive health and hormonal balance 

 

Role of Withania Somnifera in Stress and Anixety 

Withania somnifera (Ashwagandha) is a potent adaptogenic herb that reduces stress and 

anxiety by regulating the hypothalamic-pituitary-adrenal (HPA) axis and lowering serum 

cortisol levels. Clinical studies show that daily doses of 225–600 mg, taken for 30–90 days, 

significantly improve stress, anxiety, insomnia, and mental clarity. It acts as a calming agent, 

potentially enhancing GABAergic and serotonergic pathways. Withania somnifera plays a 

significant role in the management of stress and anxiety by acting as an anxiolytic, 

neuroprotective, and anti-oxidant agent. It regulates the HPA axis, reduces cortisol, and 

protects the brain from oxidative and inflammatory damage, making it a safe and effective 

natural alternative for stress-related disorders. 

 

Mechanism of action Withania Somnifera in Stress and Anxiety 

Withania somnifera (Ashwagandha) acts as an adaptogen to reduce stress and anxiety by 

modulating the hypothalamic-pituitary-adrenal (HPA) axis, resulting in lower cortisol levels. 

It enhances GABAergic activity, reduces oxidative stress, and regulates neurotransmitters like 

serotonin, improving resilience against chronic psychological stress. 

1. Ashwagandha suppresses the stress-induced surge in corticosterone, significantly 

reducing serum cortisol levels (a primary biomarker of stress). It may directly interact 

with GABA receptors, acting as a GABA mimetic to induce a calming effect. 

2. It influences neurotransmitters in the brain, including serotonin and dopamine, helping to 

alleviate anxiety and depression symptoms. 

3. It improves the body's resilience to physical and mental stress by normalizing 

physiological processes, reducing fatigue, and enhancing energy. 

4. The Ashwagandha possess antioxidant properties, scavenging free radicals and 

suppressing inflammation, which helps protect the brain from stress-induced damage. 

5. By reducing anxiety and cortisol, Ashwagandha improves sleep, which in turn helps to 

further reduce stress. 
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Advantages of Withania Somnifera in Stress and Anxiety 

Withania somnifera (Ashwagandha) is a potent adaptogenic herb that effectively reduces 

stress and anxiety by lowering serum cortisol levels and calming the nervous system. It 

improves resilience, reduces fatigue, enhances sleep quality, and supports neurological health. 

● It may help improve memory, executive function, and reaction times. 

● It supports muscle strength, recovery, and increased energy. 

● It aids in supporting overall neurological health, which is beneficial Inmanaging anxiety. 

 

Peppermint – Mentha piperita Family: Lamiaceae 

Peppermint is a versatile, perennial herb renowned for its intense, minty flavor, cooling 

sensation, and significant therapeutic properties. A natural hybrid between watermint 

(Mentha aquatica) and spearmint (Mentha spicata), this herb belongs to the Lamiaceae family 

and is widely used in culinary, cosmetic, and pharmaceutical industries. Peppermint features 

smooth, dark green leaves, purple-tinged stems, and lavender-colored flowers. The plant 

typically grows 30–90 cm tall. Originally from Europe and the Middle East, it is now 

cultivated worldwide, particularly in temperate regions. It grows best in moist, partially 

shaded environments and spreads rapidly via underground stolons. 

 

   

(xiii) Mint oil (xiv) Leaves of Peppermint 

 

Chemical Constituents 

The therapeutic and aromatic power of peppermint lies in its essential oil (PEO), which is 

obtained via steam distillation of the leaves and flowering tops. 

 

Menthol (30–55%): The primary active component, responsible for the characteristic 

cooling sensation and antispasmodic effects. 
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Menthone (14–32%): A major aromatic compound. 

 

Menthyl acetate & 1,8-cineole: Other significant compounds contributing to its aroma and 

therapeutic properties. 

 

Pharmacological Activities 

● Antispasmodic 

● Carminative 

● Analgesic 

● Anti-inflammatory 

● Antimicrobial 

● Antioxidant 

● Local anesthetic 

● Decongestant 

● Antiemetic 

● Mild sedative 

● Therapeutic Uses 

● Indigestion and dyspepsia 

● Irritable bowel syndrome (IBS) 

● Flatulence and abdominal cramps 

● Nausea and vomiting 

● Headache and migraine (topical oil) 

● Cold, cough, and sinus congestion 

● Muscle pain and neuralgia 

● Toothache and oral care 

● Stress and fatigue relief (aromatherapy) 

● Skin itching and irritation 

 

Threapeutic Uses 

Peppermint is widely used in traditional medicine for its carminative (gas-relieving), 

antispasmodic, and anti-inflammatory properties. 

● Enteric-coated peppermint oil capsules are a well-researched, effective short-term 

treatment for IBS, reducing pain, bloating, and gas. 

● It relaxes the stomach muscles and improves bile flow, helping with indigestion. 

● Topical application of diluted peppermint oil to the forehead and temples can help 
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alleviate tension headaches due to its cooling and muscle-relaxing effects. 

● Menthol acts as a decongestant and expectorant, helping to loosen mucus and shrink 

swollen membranes in the nasal passages. 

● It is used in skincare for itching, irritation, and redness. Studies have shown that 3% 

peppermint oil can promote hair growth, sometimes outperforming minoxidil. 

 

Role of Peppermint in the Treatment of Gastrointestinal Tract 

Peppermint oil, rich in menthol, acts as a natural antispasmodic by relaxing gastrointestinal 

(GI) smooth muscle through calcium channel blockade, making it highly effective for treating 

Irritable Bowel Syndrome (IBS) symptoms like pain, bloating, and cramping. It also aids in 

functional dyspepsia, reduces nausea, and may improve upper GI motility. 

● Irritable Bowel Syndrome (IBS): Enteric-coated peppermint oil capsules are widely 

used to reduce abdominal pain, distension, and spasms associated with IBS, often 

functioning as a first-line therapy. 

● Smooth Muscle Relaxation: Menthol acts as a natural calcium channel blocker, directly 

inhibiting contraction in the gut wall, which relieves spasms. 

● Functional Dyspepsia & Indigestion: It helps with symptoms like early satiety and 

fullness, aiding in the treatment of digestive issues. 

● Visceral Pain Relief: Peppermint oil decreases visceral sensitivity in the gut, reducing 

pain. 

 

Mechanism of action 

Peppermint (Mentha piperita) acts primarily as an antispasmodic, anti-inflammatory, and 

antimicrobial agent, largely due to its high menthol content. Its main mechanism involves 

relaxing gastrointestinal (GI) smooth muscle by inhibiting calcium influx and blocking 

calcium channels. It also acts as a carminative, reduces inflammation, and offers analgesic, 

cooling effects via topical application. 

1. Gastrointestinal Smooth Muscle Relaxation: The primary action of peppermint oil is 

inhibiting smooth muscle contraction, which helps with spasms in conditions like Irritable 

Bowel Syndrome (IBS). Menthol, the main component, reduces calcium influx into 

muscle cells, acting similarly to calcium channel blockers. 

2. TRPM8 Receptor Activation: Menthol acts as an agonist for the transient receptor 

potential cation channel subfamily M member 8 (TRPM8), which is responsible for its 

characteristic cooling sensation and analgesic effects, particularly in topical applications 
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for pain and tension headaches. 

3. Antispasmodic & Carminative Effects: By decreasing the contractility of the smooth 

muscles in the gut, peppermint relieves intestinal gas and spasms. 

 

Advantages of Peppermint in GIT 

● Peppermint oil relaxes smooth muscles of the intestine by blocking calcium channels, 

reducing intestinal spasms and cramps. 

● It decreases abdominal pain, bloating, and discomfort in IBS patients and is commonly 

used as enteric-coated capsules. 

● Stimulates bile flow and digestive secretions, aiding digestion and preventing indigestion 

(dyspepsia). 

● Peppermint soothes the stomach lining and helps reduce nausea and vomiting. 

● Menthol exhibits inhibitory effects against certain gut pathogens, helping maintain gut 

health. 

● Provides a cooling and soothing effect on the gastric mucosa, relieving heartburn and 

mild gastritis. 

● Normalizes bowel movements by relaxing hyperactive intestinal muscles without causing 

constipation. 

 

Punarnava (Boerhavia diffusa) Family: Nyctaginaceae 

Punarnava (Boerhavia diffusa) is a well-known medicinal plant used in traditional 

Ayurvedic medicine for its wide range of therapeutic properties. The name ―Punarnava‖ 

means ―that which renews the body‖, reflecting its rejuvenating and restorative effects. It 

belongs to the family Nyctaginaceae and is commonly found throughout India, especially in 

tropical and subtropical regions. The plant is a spreading perennial herb characterized by 

small pink flowers, thick roots, and broad leaves. In classical medicine, it is valued mainly 

for its diuretic, anti-inflammatory, hepatoprotective, and anti-edematous activities. The roots, 

leaves, and whole plant are used medicinally, with the root being the most potent part. It has 

traditionally been prescribed for conditions such as edema, kidney disorders, liver diseases, 

anemia, and inflammatory conditions. Punarnava contains important phytochemicals 

including alkaloids, flavonoids, glycosides, and steroids that contribute to its pharmacological 

effects. Due to its ability to reduce fluid retention and support organ function, it is considered 

a vital herb for detoxification and rejuvenation therapies. Modern research continues to 

investigate its potential benefits in renal protection, immune modulation, and metabolic 
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disorders, supporting its long-standing use in herbal medicine. 

 

   

(xv) Leaves of Punarnava (xvi) Flowers of Punarnava 

 

Therapeutical Uses of Punarnava (Boerhavia diffusa) 

● Edema (Swelling): Acts as a natural diuretic, helping reduce fluid retention in 

conditions like kidney or heart disorders. 

● Kidney Disorders: Supports renal function and is used in urinary tract infections, 

nephritis, and kidney stones. 

● Liver Diseases: Exhibits hepatoprotective action and is used in jaundice, fatty liver, and 

hepatitis. 

● Heart Conditions: Helps reduce fluid overload and supports cardiovascular health. 

● Anti-inflammatory Uses: Reduces inflammation in arthritis, gout, and joint swelling. 

● Anemia: Traditionally used to improve blood quality and hemoglobin levels. 

● Urinary Disorders: Useful in dysuria, burning urination, and urinary obstruction. 

● Respiratory Conditions: Used as an adjunct remedy in asthma and bronchitis. 

● Digestive Disorders: Helps improve appetite, digestion, and relieves abdominal 

discomfort. 

● Skin Diseases: Applied in certain skin conditions due to its detoxifying and anti-

inflammatory properties. 

● Diabetes Support: Shows mild hypoglycemic activity. 

● Immune Support: Enhances immunity through antioxidant and adaptogenic effects. 

 

Mechanism of action 

Punarnava exerts its pharmacological effects through multiple bioactive constituents such as 

alkaloids (punarnavine), flavonoids, glycosides, and steroids that act on different 

physiological systems. Its diuretic action occurs by increasing renal blood flow and 
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promoting excretion of excess sodium and water, which helps reduce edema and fluid 

accumulation. The herb shows anti-inflammatory activity by inhibiting inflammatory 

mediators like prostaglandins, cytokines, and nitric oxide, thereby reducing swelling and 

tissue damage. Its hepatoprotective effect is attributed to antioxidant compounds that prevent 

lipid peroxidation and protect liver cells from toxins. Punarnava also demonstrates 

nephroprotective action by stabilizing kidney cell membranes and reducing oxidative stress in 

renal tissues. Additionally, it exhibits immunomodulatory and antioxidant properties that 

enhance the body’s defense system by scavenging free radicals and regulating immune 

responses. These combined mechanisms make Punarnava effective in managing edema, liver 

disorders, kidney diseases, and inflammatory conditions. 

 

Chemical Constituents of Punarnava (Boerhavia diffusa) 

● Alkaloids: Punarnavine (major active alkaloid), boeravinones 

● Flavonoids: Quercetin, kaempferol derivatives 

● Rotenoids: Boeravinone A–F (important bioactive markers) 

● Glycosides: Various phenolic and steroidal glycosides 

● Steroids: β-sitosterol and related phytosterols 

● Lignans and phenolic compounds 

● Tannins 

● Saponins 

● Carbohydrates and proteins (nutritive components) 

● Minerals: Iron, potassium, calcium (trace levels) 

 

Pharmacological Activities 

● Promotes urine output and reduces fluid retention. 

● Inhibits inflammatory mediators and swelling. 

● Protects liver cells from toxins and oxidative damage. 

● Supports kidney function and prevents renal damage. 

● Scavenges free radicals and reduces oxidative stress. 

● Enhances immune response and resistance to infections. 

● Helps regulate blood glucose levels. 

● Reduces pain perception. 

● Shows inhibitory effects against certain bacteria and fungi. 

● Reduces swelling caused by fluid accumulation. 
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● Supports heart function by reducing fluid overload. 

● Helps relieve joint inflammation and stiffness. 

● Punarnava vs Black Catechu for exams or viva preparation. 

 

Role of Punarnava (Boerhavia diffusa) in Edema 

Punarnava is a classical Ayurvedic medicinal herb widely used for the management of edema 

(fluid accumulation in tissues). Its name literally means ―the one that renews the body,‖ 

reflecting its rejuvenating action, particularly in conditions involving fluid imbalance, kidney 

dysfunction, or inflammation. The plant is considered one of the best natural anti-edematous 

remedies due to its diuretic, anti-inflammatory, nephroprotective, and cardiotonic properties. 

 

Mechanism of Action in Edema 

1. Diuretic Mechanism:- Punarnava increases urine output by improving renal blood flow 

and glomerular filtration rate. Its active compounds such as punarnavine and 

boeravinones promote sodium and water excretion, which reduces fluid accumulation in 

interstitial spaces. 

2. Regulation of Electrolyte Balance: Unlike harsh synthetic diuretics, Punarnava helps 

maintain potassium balance while promoting sodium excretion, making it safer for 

long-term use. 

3. Anti-inflammatory Action: Flavonoids and phenolics suppress inflammatory mediators 

(TNF-α, prostaglandins, interleukins), reducing capillary permeability and preventing 

leakage of fluid into tissues. 

4. Nephroprotective Effect: Protects renal tubular cells from oxidative stress and 

toxin-induced damage, improving kidney function and preventing fluid retention due to 

renal insufficiency. 

5. Hepatoprotective Support: Improves liver metabolism and albumin synthesis, which 

helps maintain plasma oncotic pressure and prevents fluid leakage that leads to edema. 

6. Antioxidant Activity: Neutralizes free radicals, preventing vascular and tissue damage 

that can worsen swelling. 

7. Lymphatic Drainage Support: Traditionally believed to enhance lymphatic circulation, 

aiding removal of excess interstitial fluid. 

 

Therapeutic Benefits in Reducing Edema 

• Reduces swelling in renal edema (nephritis, kidney dysfunction) 

• Helpful in cardiac edema due to fluid overload 
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• Useful in hepatic edema/ascites associated with liver disorders 

• Relieves inflammatory edema seen in arthritis and injury 

• Reduces peripheral edema of legs and feet 

• Helps manage dropsy and fluid retention states 

• Prevents recurrence of swelling with long-term supportive use 

• Improves urine flow and detoxification 

• Enhances overall fluid balance in the body 

 

Senegalia catechu /Black catechu 

Family: Fabaceae 

Black catechu is a natural extract obtained from the heartwood of Acacia catechu, a tree 

native to South and Southeast Asia, and is commonly known as ―Katha‖ in India. It is 

prepared by boiling wood chips and concentrating the solution to form a dark brown to black 

solid mass rich in tannins, flavonoids, and catechin compounds. Owing to its strong 

astringent properties, it has long been used in traditional systems of medicine, especially 

Ayurveda, for managing diarrhea, dysentery, throat infections, and wound healing. It also 

possesses antimicrobial, anti-inflammatory, and antioxidant activities that contribute to its 

therapeutic value. Black catechu is sometimes included in herbal dental preparations and is 

traditionally used in betel quid (paan). Externally, it may be applied for skin disorders, ulcers, 

and minor bleeding. Beyond medicinal uses, it serves as a natural dye and leather tanning 

agent. Belonging to the Fabaceae family, the plant is considered pharmacologically 

significant, and modern research continues to investigate its potential anti-diabetic and 

anti-cancer effects, highlighting its importance in both traditional and contemporary herbal 

medicine. 

 

                         

(xvii) leaves and fruit of Black Catechu (xviii) Flower of Black Catechu 
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Chemical Constituents of Black Catechu 

● Condensed tannins (phlobatannins) 

● Quercetin and other flavonoids 

● Gallic acid 

● Protocatechuic acid 

● Resins and gums 

● Small amounts of alkaloids 

● Trace minerals (e.g., calcium, iron) 

 

Pharmacological Activities 

● Astringent action (helps in diarrhea, dysentery, bleeding) 

● Antioxidant activity (neutralizes free radicals) 

● Anti-inflammatory effect 

● Antimicrobial activity (against bacteria and fungi) 

● Antidiabetic potential (supports glucose control) 

● Hepatoprotective action (protects liver cells) 

● Wound-healing property 

● Anti-ulcer effect 

● Oral health benefits (gum strengthening, sore throat relief) 

● Possible anticancer activity 

 

Mechanism of Action 

The mechanism of action of black catechu (Acacia catechu) is mainly attributed to its high 

content of tannins, catechins, and other polyphenolic compounds. Tannins exert a strong 

astringent effect by precipitating proteins on mucosal and tissue surfaces, forming a 

protective layer that reduces secretions, inflammation, and irritation, which is helpful in 

conditions like diarrhea and wounds. Catechins and flavonoids act as potent antioxidants by 

scavenging free radicals and inhibiting oxidative stress, thereby protecting cells from 

damage. These compounds also suppress inflammatory mediators such as prostaglandins and 

cytokines, contributing to anti-inflammatory effects. Additionally, its polyphenols possess 

antimicrobial activity by disrupting microbial cell membranes and inhibiting enzyme 

systems. Black catechu may also support glucose regulation by improving insulin sensitivity 

and slowing intestinal glucose absorption, while its hepatoprotective action is linked to 

prevention of lipid peroxidation and stabilization of liver cell membranes. 
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Therapeutical Uses 

● Treatment of diarrhea and dysentery 

● Management of sore throat and cough (as gargle or lozenge ingredient) 

● Oral care (gum strengthening, mouth ulcers, gingivitis) 

● Skin disorders such as wounds, ulcers, and minor bleeding 

● Anti-inflammatory support in arthritis and swelling 

● Adjunct therapy in diabetes management 

● Liver protection in mild hepatic disorders 

● Treatment of hemorrhoids (due to astringent action) 

● Used in traditional medicine for fever and infections 

 

Role of Black Catechu (Acacia catechu) in the Treatment of Diarrhea 

Introduction 

Black catechu, commonly known as Katha, is a traditional herbal drug obtained from the 

heartwood of Acacia catechu. It has long been used in Ayurveda and folk medicine for 

managing gastrointestinal disorders, particularly diarrhea and dysentery, due to its strong 

astringent and antimicrobial properties. 

 

Mechanism of Action in Diarrhea 

1. Astringent Effect: High tannin content precipitates proteins on the intestinal mucosa, 

forming a protective layer that reduces intestinal secretions and fluid loss. 

2. Reduction of Intestinal Motility: Tannins help decrease excessive peristalsis, 

thereby reducing stool frequency. 

3. Antimicrobial Activity: Polyphenolic compounds inhibit growth of diarrhea-causing 

pathogens such as bacteria and some protozoa. 

4. Anti-inflammatory Action: Flavonoids reduce inflammation of intestinal lining, 

relieving irritation and abdominal discomfort. 

5. Mucosal Protection: Creates a protective coating over intestinal walls, promoting 

healing of damaged mucosa. 

 

Therapeutic Benefits in Diarrhea 

• Controls acute and mild chronic diarrhea 

• Helpful in dysentery with mucus discharge 

• Reduces intestinal irritation and cramping 

• Prevents dehydration by limiting fluid loss 
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• Supports recovery of normal bowel function 

 

Advantages as a Herbal Antidiarrheal 

• Natural and plant-based remedy 

• Dual action — antimicrobial + astringent 

• Less risk of severe adverse effects when used appropriately 

• Can be used as an adjunct to oral rehydration therapy 

 

 

 

CONCLUSION 

Medicinal plants with well-established medicinal importance and therapeutic values continue 

to serve as a cornerstone of both traditional systems of medicine such as Ayurveda, Siddha, 
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Unani, and Traditional Chinese Medicine, as well as modern evidence-based 

pharmacotherapy. Their healing potential is attributed to a broad spectrum of phytochemicals 

and secondary metabolites, including alkaloids, flavonoids, glycosides, tannins, terpenoids, 

saponins, lignans, coumarins, steroids, essential oils, and phenolic compounds. These 

constituents are extensively investigated in the fields of pharmacognosy, phytochemistry, and 

ethnopharmacology to understand their chemical nature, biological activity, and therapeutic 

applications. Medicinal plants demonstrate a wide range of pharmacological activities, such 

as antioxidant, anti-inflammatory, antimicrobial, antiviral, antifungal, antidiabetic, 

antihypertensive, cardioprotective, hepatoprotective, neuroprotective, anticancer, analgesic, 

antipyretic, and immunomodulatory effects. 

 

Their mechanism of action involves multiple biochemical and molecular pathways, including 

scavenging of free radicals and reduction of oxidative stress; inhibition of inflammatory 

mediators like prostaglandins, leukotrienes, and cytokines; modulation of key enzymes such 

as cyclooxygenase, lipoxygenase, α-amylase, and α-glucosidase; stimulation of insulin 

secretion and improvement of glucose utilization; regulation of lipid metabolism; disruption 

of microbial cell membranes; inhibition of protein synthesis; induction of apoptosis and cell 

cycle arrest in malignant cells; receptor interaction; signal transduction regulation; and 

modulation of gene expression. These scientifically established mechanisms validate 

traditional therapeutic claims and strengthen the link between natural product chemistry and 

modern pharmacology. 

 

Historically, medicinal plants have significantly contributed to drug discovery and 

development, leading to the identification of plant-derived drugs such as morphine, quinine, 

digoxin, atropine, vincristine, and paclitaxel. Their advantages include cost-effectiveness, 

accessibility, cultural acceptance, therapeutic diversity, and relatively lower adverse effects 

when appropriately standardized and administered. Nevertheless, issues such as variability in 

phytochemical composition, lack of uniform standardization, dosage inconsistency, herb–

drug interactions, and limited clinical evidence emphasize the importance of 

pharmacognostic authentication, phytochemical screening, quality control, toxicological 

studies, standardization, and controlled clinical trials. 

 

With the rising prevalence of chronic diseases, antimicrobial resistance, and increasing 

demand for safer and sustainable therapies, medicinal plants offer immense potential in 

complementary and alternative medicine, integrative healthcare, and novel drug development. 
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Continued research focusing on isolation of active principles, clarification of molecular 

mechanisms, enhancement of bioavailability, advanced formulation strategies, clinical 

validation, and conservation of medicinal plant biodiversity is essential. In summary, 

medicinal plants constitute a valuable and sustainable reservoir of bioactive Phytoconstituents 

possessing defined therapeutic properties and scientifically supported mechanisms of action, 

underscoring their vital role in pharmacology, pharmaceutical sciences, and global healthcare 

advancement. 
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