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UNIT V - Common herbal dietary supplements, possible side effects and drug interactions– Black cohosh, 

Cranberry, Curcumin, Echinacea, Garlic, Ginko biloba, Gingseng, Golden seal, Green tea  extract, Kava- kava, 

Milk thistle, Saw palmetto, St.John’s wort, Valerian, Pharmacokinetics of herbal supplements. 

Introduction  

Herbal dietary supplements have gained widespread popularity across the world due to their perceived safety, 

natural origin, and long-standing use in traditional systems of medicine. These products, derived from plant 

sources, are commonly used to promote health, prevent diseases, and manage a variety of clinical conditions. 

In modern healthcare, herbal supplements such as black cohosh, cranberry, curcumin, Echinacea, garlic, 

Ginkgo biloba, ginseng, goldenseal, green tea extract, kava-kava, milk thistle, saw palmetto, St. John’s wort, 

and valerian are frequently consumed either as standalone remedies or as complementary therapies alongside 

conventional drugs. 

Despite their benefits, herbal supplements are not entirely free from risks. Variability in composition, lack of 

standardization, and potential contamination can influence their efficacy and safety. Moreover, many herbal 

products possess bioactive compounds that may produce adverse effects or interact with prescription 

medications, leading to altered therapeutic outcomes. For example, some herbs may enhance or inhibit drug-

metabolizing enzymes, affect drug absorption, or modify pharmacodynamic responses. 

Understanding the pharmacokinetics of herbal supplements—covering absorption, distribution, metabolism, 

and excretion—is therefore essential for evaluating their clinical relevance and safety. This unit aims to 

provide a comprehensive overview of commonly used herbal dietary supplements, their therapeutic uses, 

possible side effects, drug interactions, and the fundamental principles governing their pharmacokinetics. Such 

knowledge is crucial for ensuring their rational and safe use in both clinical practice and everyday life. 

Common Herbal Dietary Supplements  

Herbal dietary supplements are products derived from plants that are used to promote health, prevent diseases, 

and support conventional medical treatments. Due to their natural origin and long history of use in systems 

such as Ayurveda, Traditional Chinese Medicine, and Western herbal medicine, these supplements are widely 

accepted. However, their modern use requires proper scientific understanding of their active constituents, 

therapeutic effects, safety profiles, and potential drug interactions. This section discusses commonly used 

herbal supplements, highlighting their uses, side effects, and interactions. 

1. Black Cohosh (Actaea racemosa) 

Black cohosh is mainly used to manage menopausal symptoms such as hot flashes, mood swings, and night 

sweats. It contains compounds with estrogen-like activity that help regulate hormonal balance. 

 Uses: Menopause relief, mild anti-inflammatory action  

 Side effects: Gastrointestinal upset, headache, rare liver toxicity  

 Drug interactions: May interact with hormone replacement therapy and drugs metabolized by the 

liver  
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2. Cranberry (Vaccinium macrocarpon) 

Cranberry is commonly used to prevent urinary tract infections by inhibiting bacterial adherence to the urinary 

tract lining. 

 Uses: UTI prevention, antioxidant activity  

 Side effects: Mild gastric irritation, increased risk of kidney stones in high doses  

 Drug interactions: May enhance the effects of anticoagulants such as warfarin  

 

3. Curcumin (Curcuma longa) 

Curcumin, the active constituent of turmeric, exhibits strong anti-inflammatory and antioxidant properties. 

 Uses: Arthritis, inflammatory disorders, cancer prevention  

 Side effects: Gastrointestinal irritation at high doses  

 Drug interactions: May interact with anticoagulants, antiplatelet drugs, and antidiabetic agents  

 

4. Echinacea (Echinacea purpurea) 

Echinacea is widely used for immune enhancement and reducing the duration of common cold infections. 

 Uses: Immune stimulation, respiratory infections  

 Side effects: Allergic reactions, especially in sensitive individuals  

 Drug interactions: May interfere with immunosuppressive drugs  

 

5. Garlic (Allium sativum) 

Garlic is well known for its cardiovascular benefits, including lipid-lowering and antihypertensive effects. 

 Uses: Hyperlipidemia, hypertension, antimicrobial activity  

 Side effects: Bad breath, gastrointestinal discomfort, increased bleeding risk  

 Drug interactions: Enhances the effects of anticoagulants and antiplatelet drugs  

 

6. Ginkgo biloba 

Ginkgo improves cognitive function and blood circulation, especially in elderly individuals. 

 Uses: Memory enhancement, dementia, peripheral vascular disorders  

 Side effects: Headache, dizziness, bleeding tendency  

 Drug interactions: Increases bleeding risk when combined with anticoagulants  

 

7. Ginseng (Panax ginseng) 

Ginseng is an adaptogen that improves resistance to stress and enhances physical and mental performance. 

 Uses: Fatigue, stress, cognitive enhancement  

 Side effects: Insomnia, hypertension, nervousness  

 Drug interactions: May interact with antidiabetic drugs and stimulants  

 

8. Goldenseal (Hydrastis canadensis) 

Goldenseal possesses antimicrobial and anti-inflammatory properties. 

 Uses: Respiratory infections, digestive disorders  

 Side effects: Nausea, vomiting, toxicity in high doses  

 Drug interactions: Inhibits cytochrome P450 enzymes, affecting drug metabolism  

 

9. Green Tea Extract (Camellia sinensis) 

Green tea extract contains catechins with strong antioxidant properties. 

 Uses: Weight management, cardiovascular protection, cancer prevention  

 Side effects: Insomnia, liver toxicity at high doses  

 Drug interactions: May reduce effectiveness of certain drugs and increase stimulant effects  

 

10. Kava-kava (Piper methysticum) 

Kava is used for anxiety and stress relief due to its sedative action. 

 Uses: Anxiety, insomnia  
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 Side effects: Severe liver toxicity, sedation  

 Drug interactions: Enhances effects of CNS depressants such as benzodiazepines and alcohol  

 

11. Milk Thistle (Silybum marianum) 

Milk thistle is known for its hepatoprotective effect due to silymarin. 

 Uses: Liver disorders, detoxification  

 Side effects: Mild gastrointestinal symptoms  

 Drug interactions: May alter metabolism of drugs processed in the liver  

 

12. Saw Palmetto (Serenoa repens) 

Saw palmetto is used in the management of benign prostatic hyperplasia (BPH). 

 Uses: Prostate health, urinary symptoms  

 Side effects: Mild gastrointestinal discomfort  

 Drug interactions: May interact with hormonal therapies  

 

13. St. John’s Wort (Hypericum perforatum) 

This herb is commonly used for mild to moderate depression. 

 Uses: Depression, mood disorders  

 Side effects: Photosensitivity, dizziness, dry mouth  

 Drug interactions: Strong inducer of cytochrome P450 enzymes; reduces effectiveness of oral 

contraceptives, anticoagulants, and antivirals  

 

14. Valerian (Valeriana officinalis) 

Valerian acts as a natural sedative and is widely used as a sleep aid. 

 Uses: Insomnia, anxiety  

 Side effects: Drowsiness, dizziness  

 Drug interactions: Enhances effects of sedatives and other CNS depressants  

Pharmacokinetics of Herbal Supplements The pharmacokinetics of herbal supplements involves 

absorption, distribution, metabolism, and excretion of bioactive compounds. Unlike synthetic drugs, herbal 

products contain multiple constituents that may act synergistically or antagonistically.  

• Absorption: Influenced by solubility, formulation, and gastrointestinal conditions  

• Distribution: Active compounds bind to plasma proteins and distribute to target tissues  

• Metabolism: Primarily occurs in the liver via cytochrome P450 enzymes; some herbs induce or inhibit these 

enzymes  

• Excretion: Through urine, bile, or faeces depending on compound properties 

Herbal dietary supplements offer significant therapeutic benefits but require careful consideration regarding 

their safety and interactions. The increasing use of these supplements necessitates scientific evaluation and 

awareness among healthcare professionals and consumers. Understanding their pharmacological actions, 

adverse effects, and pharmacokinetics is essential for ensuring their rational and safe use in modern healthcare 

systems. 

Black Cohosh (Actaea racemosa): Common Herbal Dietary Supplement, Possible Side 

Effects and Drug Interactions 

 
Black cohosh (Actaea racemosa, formerly Cimicifuga racemosa) is a well-known herbal dietary supplement 

widely used for the management of menopausal symptoms. It is derived from the root and rhizome of a 

perennial plant native to North America. Traditionally used in Native American medicine, it has gained global 

popularity as a natural alternative to hormone replacement therapy (HRT). 
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As highlighted in standard pharmacognosy literature, herbal supplements are plant-derived products used to 

maintain health, prevent diseases, and complement conventional therapy. However, their use requires careful 

evaluation of efficacy, safety, and potential drug interactions. 

Active Constituents and Mechanism of Action 

Black cohosh contains several bioactive compounds, including: 

 Triterpene glycosides (e.g., actein, cimicifugoside)  

 Phenolic compounds  

 Flavonoids  

These constituents are believed to exert: 

 Estrogen-like effects (modulating estrogen receptors)  

 Serotonergic activity, influencing mood and thermoregulation  

 Neuroendocrine modulation, reducing vasomotor symptoms  

Unlike true estrogens, black cohosh does not directly bind strongly to 

estrogen receptors but may act through central pathways. 

 

Therapeutic Uses 

Black cohosh is primarily used for: 

 Management of menopausal symptoms (hot flashes, night 

sweats)  

 Mood disturbances and irritability  

 Sleep disorders associated with menopause  

 Mild anti-inflammatory effects  

Its popularity lies in being a non-hormonal alternative for women 

who cannot tolerate HRT. 

 

Possible Side Effects of Black Cohosh 

Although generally considered safe for short-term use, black cohosh 

is associated with several adverse effects: 

1. Gastrointestinal Effects 

 Nausea, vomiting, abdominal discomfort, and diarrhea  

 Usually mild and self-limiting  

2. Central Nervous System Effects 

 Headache, dizziness, and lightheadedness  

 Rarely agitation or mood alterations  

3. Hepatotoxicity 

 A major concern associated with black cohosh  

 Reports include hepatitis, elevated liver enzymes, and liver 

failure  

 Symptoms: jaundice, dark urine, fatigue  

 Requires immediate discontinuation  

4. Hormonal Effects 

 Breast tenderness  

 Vaginal bleeding  

 Menstrual irregularities  

 Uncertain safety in hormone-dependent cancers  

5. Allergic Reactions 

 Skin rash, itching, hypersensitivity  

 Higher risk in individuals allergic to Ranunculaceae family  

6. Cardiovascular Effects 

 Rare hypotension and bradycardia  

 Caution in patients with cardiovascular disorders  
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Drug Interactions of Black Cohosh 

Black cohosh may interact with drugs via pharmacodynamic and pharmacokinetic mechanisms: 

1. Hormone Replacement Therapy (HRT) 

 Additive or synergistic estrogen-like effects  

 Increased risk of endometrial hyperplasia or breast cancer  

2. Hepatotoxic Drugs 

 Increased risk of liver damage when combined with:  

o Paracetamol (high doses)  

o Statins  

o Antifungals  

o Antitubercular drugs  

3. Antihypertensive Drugs 

 Enhanced hypotensive effect  

 Risk of excessive fall in blood pressure  

4. CNS Depressants 

 Potentiation of sedatives (benzodiazepines, barbiturates, alcohol)  

 Increased drowsiness and impaired coordination  

5. Cytochrome P450 Interactions 

 Possible inhibition/induction of CYP2D6 and CYP3A4  

 Alters metabolism of:  

o Antidepressants  

o Beta-blockers  

o Chemotherapeutic agents  

 Evidence is still inconclusive  

 

Pharmacokinetics  

 Absorption: Oral absorption of triterpene glycosides from the gastrointestinal tract  

 Distribution: Widely distributed; acts on CNS and hormonal pathways  

 Metabolism: Primarily hepatic via cytochrome P450 enzymes  

 Excretion: Through urine and bile  

 Half-life: Not well established; moderate duration of action  

 

Precautions and Clinical Considerations 

 Avoid in liver disease  

 Use cautiously in hormone-sensitive cancers  

 Limit use to short duration (≤ 6 months)  

 Avoid in pregnancy and lactation  

 Monitor liver function during prolonged use  

 Always consult healthcare professionals before use  

 

Black cohosh is a valuable herbal dietary supplement for the management of menopausal symptoms and offers 

a non-hormonal therapeutic option. However, it is not free from risks. Its potential for hepatotoxicity, 

hormonal effects, and drug interactions necessitates careful clinical evaluation. A rational and evidence-based 

approach, along with appropriate monitoring, is essential to ensure its safe and effective use in modern 

healthcare. 

 

Cranberry (Vaccinium macrocarpon): Common Herbal Dietary Supplement, Possible 

Side Effects and Drug Interactions 
 

Cranberry (Vaccinium macrocarpon) is a widely used herbal dietary supplement known for its role in urinary 

tract health. It is a small, red, acidic fruit native to North America and has been traditionally used in the 
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prevention and management of urinary tract infections (UTIs). As noted in pharmacognosy literature, herbal 

dietary supplements are plant-derived products used to promote health, prevent disease, and support 

conventional therapy. Cranberry has gained significant attention due to its natural origin, antioxidant 

properties, and clinical utility in preventing recurrent UTIs. 

 

Active Constituents and Mechanism of Action 

 

Cranberry contains several bioactive compounds, including: 

 Proanthocyanidins (PACs)  

 Flavonoids (quercetin, anthocyanins)  

 Organic acids (citric, malic, quinic acids)  

 Vitamin C  

 

Mechanism of Action 

 Anti-adhesion activity: Proanthocyanidins prevent 

adherence of Escherichia coli to the uroepithelial 

cells, thereby reducing bacterial colonization.  

 Antioxidant effect: Neutralizes free radicals and 

reduces oxidative stress.  

 Urine acidification: Organic acids may contribute to an unfavorable environment for bacterial growth.  

 

Therapeutic Uses 

 

Cranberry is primarily used for: 

 Prevention of urinary tract infections (UTIs)  

 Supportive therapy in recurrent UTIs  

 Antioxidant support  

 Maintenance of urinary tract health  

It is more effective in prevention rather than treatment of established infections. 

 

Possible Side Effects of Cranberry 

 

Cranberry is generally safe when consumed in moderate amounts; however, certain adverse effects may occur: 

1. Gastrointestinal Effects 

 Mild stomach upset, nausea, or diarrhea  

 More common with high doses  

2. Risk of Kidney Stones 

 High intake may increase oxalate levels  

 May predispose to calcium oxalate kidney stones  

3. Allergic Reactions 

 Rare cases of hypersensitivity reactions  

 Symptoms include rash or itching  

4. Sugar-related Concerns 

 Commercial cranberry juice may contain high sugar  

 Caution in diabetic patients  

 

Drug Interactions of Cranberry 

 

Cranberry may interact with certain medications: 

1. Anticoagulants (e.g., Warfarin) 

 Cranberry may enhance anticoagulant effects  

 Increased risk of bleeding due to possible CYP450 interaction or platelet effects  
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2. Antiplatelet Drugs 

 May increase bleeding tendency when used with aspirin or clopidogrel  

3. Drugs Metabolized by CYP450 

 Possible inhibition of liver enzymes  

 May alter metabolism of certain drugs (evidence limited)  

4. Nephrolithiasis-related Drugs 

 May interfere with management of kidney stone disorders due to oxalate content  

Pharmacokinetics  

 

 Absorption: Proanthocyanidins and flavonoids are partially absorbed from the gastrointestinal tract  

 Distribution: Distributed systemically; active components act mainly in the urinary tract  

 Metabolism: Metabolized in the liver and by gut microbiota  

 Excretion: Excreted through urine, where active metabolites exert anti-adhesion effects  

 Half-life: Not clearly established  

Precautions and Clinical Considerations 

 Use cautiously in patients with a history of kidney stones  

 Monitor patients on warfarin or anticoagulants  

 Avoid excessive consumption  

 Use sugar-free formulations in diabetic patients  

 Not a substitute for antibiotics in active infections  

 

Cranberry (Vaccinium macrocarpon) is an effective and widely used herbal dietary supplement, particularly 

for the prevention of urinary tract infections. Its anti-adhesion mechanism provides a unique non-antibiotic 

approach to urinary health. However, despite its safety profile, potential side effects such as gastrointestinal 

disturbances and increased risk of kidney stones, along with significant drug interactions—especially with 

anticoagulants—must be considered. Proper use, awareness of risks, and medical guidance are essential for 

its safe and effective application. 

Curcumin (from Curcuma longa): Common Herbal Dietary Supplements, Possible Side 

Effects and Drug Interactions 

Curcumin is the principal bioactive constituent of turmeric 

(Curcuma longa), a widely used medicinal plant in traditional 

systems such as Ayurveda and traditional Chinese medicine. It is 

derived from the rhizome of the plant and is commonly used as a 

herbal dietary supplement due to its potent anti-inflammatory and 

antioxidant properties. As described in pharmacognosy literature, 

herbal supplements are plant-derived products used to maintain 

health, prevent disease, and support conventional therapy. 

Curcumin has gained global recognition for its therapeutic 

potential in various chronic diseases. 

 

Active Constituents and Mechanism of Action 

 

Turmeric contains a group of compounds known as curcuminoids, of which curcumin is the most important. 

Other constituents include demethoxycurcumin and bisdemethoxycurcumin, along with volatile oils. 

Mechanism of Action 

 Anti-inflammatory action: Inhibits inflammatory mediators such as cyclooxygenase (COX-2), 

lipoxygenase (LOX), and nuclear factor-kappa B (NF-κB)  

 Antioxidant activity: Scavenges free radicals and enhances endogenous antioxidant enzymes  

 Anticancer potential: Modulates cell signaling pathways, inhibits tumor growth and proliferation  

 Immunomodulatory effects: Regulates immune response  
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Therapeutic Uses 

Curcumin is widely used for: 

 Inflammatory disorders (e.g., arthritis)  

 Cancer prevention and adjunct therapy  

 Cardiovascular protection  

 Neurodegenerative disorders (e.g., Alzheimer’s disease)  

 Gastrointestinal disorders  

 General antioxidant support  

 

Possible Side Effects of Curcumin 

 

Curcumin is generally considered safe when used in recommended doses; however, certain adverse effects 

may occur, especially at higher doses: 

1. Gastrointestinal Effects 

 Nausea, diarrhea, abdominal discomfort  

 Increased gastric acid secretion  

2. Hepatobiliary Effects 

 May stimulate bile secretion  

 Caution in patients with gallstones or biliary obstruction  

3. Bleeding Risk 

 Curcumin has mild antiplatelet activity  

 May increase bleeding tendency  

4. Allergic Reactions 

 Rare cases of skin rash or hypersensitivity  

5. Reproductive Effects 

 High doses may affect fertility or uterine contractions  

 Avoid during pregnancy  

 

Drug Interactions of Curcumin 

 

Curcumin may interact with several medications: 

1. Anticoagulants and Antiplatelet Drugs 

 Enhances the effects of drugs such as warfarin, aspirin, and clopidogrel  

 Increased risk of bleeding  

2. Antidiabetic Drugs 

 May potentiate hypoglycemic effects  

 Risk of hypoglycemia  

3. Proton Pump Inhibitors and Antacids 

 May alter gastric pH and drug absorption  

4. Chemotherapeutic Agents 

 May influence metabolism and effectiveness of certain anticancer drugs  

5. Cytochrome P450 Enzyme Interaction 

 Curcumin may inhibit CYP enzymes (e.g., CYP3A4, CYP1A2)  

 Alters metabolism of several drugs  

 

Pharmacokinetics 

 

 Absorption: Poor oral bioavailability due to low solubility and rapid metabolism  

 Distribution: Widely distributed in tissues but low plasma concentration  

 Metabolism: Extensively metabolized in the liver (glucuronidation and sulfation)  

 Excretion: Primarily excreted via bile and feces  
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 Half-life: Short; enhanced by formulations such as piperine combination  

 

Precautions and Clinical Considerations 

 

 Use cautiously in patients with bleeding disorders  

 Avoid in gallbladder disease  

 Monitor blood glucose in diabetic patients  

 Avoid high doses during pregnancy and lactation  

 Use enhanced formulations (e.g., with piperine) cautiously  

 

Curcumin (Curcuma longa) is a valuable herbal dietary supplement with significant anti-inflammatory, 

antioxidant, and therapeutic potential. Despite its wide safety margin, it may cause gastrointestinal 

disturbances, bleeding risk, and interactions with various drugs. Its low bioavailability and extensive 

metabolism also influence its clinical efficacy. Therefore, appropriate dosing, awareness of interactions, and 

medical supervision are essential for its safe and effective use. 

 

Echinacea (Echinacea purpurea): Common Herbal Dietary Supplements, Possible Side 

Effects and Drug Interactions 
 

Echinacea (Echinacea purpurea) is a widely used herbal 

dietary supplement known for its immunostimulatory 

properties. It is derived from the aerial parts and roots of 

the plant, which belongs to the family Asteraceae. 

Traditionally used by Native Americans, Echinacea has 

gained popularity worldwide for the prevention and 

treatment of upper respiratory tract infections, 

particularly the common cold. As described in 

pharmacognosy, herbal dietary supplements are plant-

based products used to maintain health and support 

conventional therapy, but their use requires proper 

evaluation of safety and drug interactions. 

 

Active Constituents and Mechanism of Action 

 

Echinacea contains a variety of bioactive compounds, including: 

 Alkamides  

 Caffeic acid derivatives (e.g., echinacoside, cichoric acid)  

 Polysaccharides  

 Flavonoids  

 

Mechanism of Action 

 Immunostimulatory effect: Enhances activity of macrophages, natural killer (NK) cells, and cytokine 

production  

 Anti-inflammatory action: Modulates inflammatory pathways  

 Antiviral activity: Inhibits viral replication and reduces severity of infections  

 

Therapeutic Uses 

 

Echinacea is commonly used for: 

 Prevention and treatment of the common cold  

 Upper respiratory tract infections  

 Immune system enhancement  
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 Adjunct therapy in infections  

Its effectiveness is more pronounced when used in the early stages of infection. 

 

Possible Side Effects of Echinacea 

 

Echinacea is generally considered safe for short-term use; however, certain adverse effects may occur: 

 

1. Allergic Reactions 

 Rash, itching, urticaria  

 Severe reactions such as anaphylaxis (rare)  

 Higher risk in individuals allergic to Asteraceae family (e.g., ragweed)  

2. Gastrointestinal Effects 

 Nausea, abdominal pain, and diarrhea  

 Usually mild and transient  

3. Central Nervous System Effects 

 Dizziness, headache (less common)  

 

4. Immunological Effects 

 May overstimulate the immune system  

 Not recommended in autoimmune diseases (e.g., rheumatoid arthritis, lupus)  

 

Drug Interactions of Echinacea 

 

Echinacea may interact with several drugs, especially those affecting the immune system: 

 

1. Immunosuppressants 

 May reduce the effectiveness of drugs such as corticosteroids, cyclosporine, and tacrolimus  

 Contraindicated in transplant patients  

2. Hepatotoxic Drugs 

 Possible additive liver toxicity with drugs such as methotrexate or certain antifungals  

3. Cytochrome P450 Enzyme Interactions 

 May influence CYP enzymes (e.g., CYP3A4)  

 Can alter metabolism of drugs including antivirals and antifungals  

4. Antiallergic Drugs 

 May interfere with antihistamines due to immune-modulating effects  

 

Pharmacokinetics  

 

 Absorption: Active constituents such as alkamides are absorbed after oral administration  

 Distribution: Distributed systemically; acts primarily on immune cells  

 Metabolism: Metabolized in the liver  

 Excretion: Excreted through urine and bile  

 Half-life: Not well defined  

 

Precautions and Clinical Considerations 

 

 Avoid in patients with autoimmune diseases  

 Contraindicated in organ transplant recipients  

 Use cautiously in patients with allergies to Asteraceae family  

 Not recommended for long-term continuous use  

 Use under medical supervision in children and immunocompromised individuals  
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Echinacea (Echinacea purpurea) is an effective herbal dietary supplement with significant 

immunostimulatory and antiviral properties. It is widely used for preventing and managing respiratory 

infections. However, its potential to cause allergic reactions and interact with immunosuppressive drugs 

necessitates careful use. A thorough understanding of its benefits, risks, and interactions is essential for safe 

and rational utilization in clinical practice. 

Garlic (Allium sativum): Common Herbal Dietary Supplements, Possible Side Effects 

and Drug Interactions 

Garlic (Allium sativum), belonging to the family Liliaceae (Alliaceae), is one of the most widely used 

medicinal plants in both traditional and modern systems of medicine. It is derived from the bulb of the plant 

and has been used for centuries for its therapeutic properties. As a herbal dietary supplement, garlic is valued 

for its cardiovascular, antimicrobial, and antioxidant effects. According to pharmacognosy principles, herbal 

supplements are plant-based products used to maintain health and support conventional therapy, but their 

safety profile and drug interactions must be carefully evaluated. 

 

Active Constituents and Mechanism of Action 

 

Garlic contains several bioactive sulfur-containing 

compounds, including: 

 Allicin (formed from alliin by the enzyme 

alliinase)  

 Diallyl sulfide, diallyl disulfide  

 Ajoene  

 S-allyl cysteine  

 

Mechanism of Action 

 Hypolipidemic effect: Reduces cholesterol 

synthesis  

 Antihypertensive action: Promotes 

vasodilation via nitric oxide release  

 Antiplatelet activity: Inhibits platelet aggregation  

 Antimicrobial effect: Active against bacteria, fungi, and viruses  

 Antioxidant activity: Scavenges free radicals  

 

Therapeutic Uses 

 

Garlic is commonly used for: 

 Hyperlipidemia (cholesterol reduction)  

 Hypertension  

 Prevention of cardiovascular diseases  

 Antimicrobial and antifungal infections  

 General immune support  

 

Possible Side Effects of Garlic 

 

Garlic is generally safe when consumed in dietary amounts; however, higher doses or supplement forms may 

cause adverse effects: 

1. Gastrointestinal Effects 

 Nausea, vomiting, abdominal discomfort, and diarrhea  

 Burning sensation in the stomach  

2. Odor-related Effects 
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 Characteristic garlic odor in breath and sweat due to sulfur compounds  

3. Bleeding Risk 

 Increased tendency for bleeding due to antiplatelet activity  

 Important in surgical patients  

4. Allergic Reactions 

 Skin irritation, dermatitis, or hypersensitivity reactions  

5. Cardiovascular Effects 

 May cause hypotension in high doses  

 

Drug Interactions of Garlic 

 

Garlic may interact with several medications: 

1. Anticoagulants and Antiplatelet Drugs 

 Enhances effects of warfarin, aspirin, and clopidogrel  

 Increased risk of bleeding  

2. Antihypertensive Drugs 

 Additive hypotensive effect  

 Risk of excessive fall in blood pressure  

3. Antidiabetic Drugs 

 May enhance hypoglycemic effects  

 Risk of hypoglycemia  

4. Antiretroviral Drugs (e.g., Saquinavir) 

 Garlic may reduce plasma concentration of certain drugs  

 Decreased therapeutic efficacy  

5. Cytochrome P450 Interactions 

 May influence liver enzymes (CYP450 system)  

 Alters metabolism of various drugs  

 

Pharmacokinetics  

 

 Absorption: Active compounds such as allicin are rapidly absorbed after oral administration  

 Distribution: Widely distributed in body tissues  

 Metabolism: Rapidly metabolized in the liver to various sulfur compounds  

 Excretion: Excreted through urine, breath, and sweat (responsible for odor)  

 Half-life: Short; effects depend on continuous intake  

 

Precautions and Clinical Considerations 

 

 Discontinue use before surgical procedures (risk of bleeding)  

 Use cautiously in patients with bleeding disorders  

 Monitor blood pressure and glucose levels  

 Avoid excessive intake during pregnancy and lactation  

 Use cautiously with multiple medications  

 

Garlic (Allium sativum) is a valuable herbal dietary supplement with significant cardiovascular, antimicrobial, 

and antioxidant benefits. However, its potential to cause gastrointestinal disturbances, bleeding risk, and drug 

interactions necessitates careful and rational use. Awareness of its pharmacological effects and interactions is 

essential to ensure safe and effective utilization in clinical practice. 
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Ginkgo biloba: Common Herbal Dietary Supplements, Possible Side Effects and Drug 

Interactions 
 

Ginkgo biloba is one of the oldest living tree species 

and a widely used herbal dietary supplement in 

modern medicine. The extract is obtained from the 

dried leaves of the plant and is standardized to contain 

active constituents such as flavonoids and terpenoids. 

It is primarily used for improving cognitive function 

and enhancing peripheral blood circulation, especially 

in elderly patients. As per pharmacognosy, herbal 

dietary supplements are plant-derived products used 

to promote health and support conventional therapy; 

however, their safety and interactions must be 

carefully assessed. 

 

Active Constituents and Mechanism of Action 

 

The major bioactive constituents of Ginkgo biloba include: 

 Flavonoid glycosides (quercetin, kaempferol)  

 Terpenoids (ginkgolides A, B, C and bilobalide)  

 

Mechanism of Action 

 Antioxidant activity: Scavenges free radicals and protects neuronal cells  

 Improved blood flow: Enhances cerebral and peripheral circulation  

 Antiplatelet effect: Inhibits platelet-activating factor (PAF)  

 Neuroprotective action: Improves neurotransmission and protects against neuronal damage  

 

Therapeutic Uses 

 

Ginkgo biloba is commonly used for: 

 Cognitive impairment and memory loss  

 Dementia (including Alzheimer’s disease)  

 Peripheral vascular disease  

 Tinnitus and vertigo  

 Improvement of blood circulation 

 

Possible Side Effects of Ginkgo biloba 

 

Although generally well tolerated, certain adverse effects may occur: 

1. Central Nervous System Effects 

 Headache, dizziness  

 Insomnia or restlessness (rare)  

2. Gastrointestinal Effects 

 Nausea, abdominal discomfort, diarrhea  

3. Bleeding Risk 

 Increased risk of bleeding due to antiplatelet activity  

 Important in surgical patients or those on anticoagulants  

4. Allergic Reactions 

 Skin rash, itching, hypersensitivity  

5. Seizure Risk 

 Rare cases of seizures, especially with excessive intake or contaminated preparations  
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Drug Interactions of Ginkgo biloba 

 

Ginkgo biloba has significant drug interaction potential: 

1. Anticoagulants and Antiplatelet Drugs 

 Enhances effects of warfarin, aspirin, and clopidogrel  

 Increased risk of bleeding  

2. Antidepressants (SSRIs, MAO inhibitors) 

 May alter neurotransmitter levels  

 Risk of serotonin imbalance or adverse CNS effects  

3. Antiepileptic Drugs 

 May reduce seizure threshold  

 Interferes with effectiveness of anticonvulsants  

4. Antihypertensive Drugs 

 May cause additive effects on blood pressure  

5. Cytochrome P450 Enzyme Interactions 

 May affect CYP enzymes  

 Alters metabolism of drugs such as statins and calcium channel blockers  

 

Pharmacokinetics (Brief) 

 

 Absorption: Flavonoids and terpenoids are absorbed after oral administration  

 Distribution: Widely distributed, including the central nervous system  

 Metabolism: Metabolized in the liver  

 Excretion: Excreted via urine and bile  

 Half-life: Moderate duration depending on formulation  

 

Precautions and Clinical Considerations 

 

 Discontinue before surgery (bleeding risk)  

 Use cautiously in patients with bleeding disorders  

 Avoid in patients with epilepsy or seizure disorders  

 Use with caution in elderly patients on multiple medications  

 Avoid use during pregnancy and lactation  

 

Ginkgo biloba is an important herbal dietary supplement with significant benefits in improving cognitive 

function and circulation. However, its antiplatelet activity, risk of bleeding, and potential drug interactions 

require careful consideration. Proper understanding of its pharmacological properties and cautious use under 

medical supervision are essential for safe and effective therapy. 

Ginseng (Panax ginseng): Common Herbal Dietary Supplements, Possible Side Effects 

and Drug Interactions 

Ginseng (Panax ginseng), belonging to the family Araliaceae, is one of the most widely used herbal dietary 

supplements known for its adaptogenic properties. The term “Panax” means “all-healing,” reflecting its 

traditional use in improving vitality and resistance to stress. It is derived from the roots of the plant and has 

been extensively used in traditional Chinese medicine. As described in pharmacognosy, herbal dietary 

supplements are plant-derived products used to maintain health and support conventional therapy; however, 

their safety profile and drug interactions must be carefully evaluated. 
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Active Constituents and Mechanism of Action 

 

The major bioactive constituents of Panax ginseng include: 

 Ginsenosides (triterpene saponins)  

 Polysaccharides  

 Peptides and polyacetylenes  

 

Mechanism of Action 

 Adaptogenic effect: Enhances resistance to physical 

and mental stress  

 CNS stimulation: Improves cognitive function and 

alertness  

 Immunomodulatory action: Enhances immune cell 

activity  

 Antioxidant effect: Protects against oxidative stress  

 Metabolic effects: Improves glucose metabolism  

 

Therapeutic Uses 

 

Ginseng is commonly used for: 

 Fatigue and stress management  

 Enhancement of physical and mental performance  

 Cognitive improvement  

 Immune system support  

 Adjunct therapy in diabetes and metabolic disorders  

Possible Side Effects of Ginseng 

 

Ginseng is generally safe when used appropriately; however, adverse effects may occur, particularly with high 

doses or prolonged use: 

1. Central Nervous System Effects 

 Insomnia, nervousness, restlessness  

 Headache  

2. Cardiovascular Effects 

 Hypertension or hypotension  

 Palpitations  

3. Gastrointestinal Effects 

 Nausea, diarrhea, abdominal discomfort  

4. Endocrine Effects 

 May affect hormonal balance  

 Rare cases of gynecomastia or menstrual irregularities  

5. Allergic Reactions 

 Skin rash, hypersensitivity  

 

Drug Interactions of Ginseng 

 

Ginseng may interact with several medications: 

1. Antidiabetic Drugs 

 Enhances hypoglycemic effects  

 Risk of hypoglycemia  

2. Anticoagulants (e.g., Warfarin) 

 May reduce or alter anticoagulant effects  

 Requires monitoring of INR  
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3. CNS Stimulants 

 Additive stimulation with caffeine or other stimulants  

 Increased risk of nervousness and insomnia  

4. Antihypertensive Drugs 

 May interfere with blood pressure control  

5. Antidepressants (MAO Inhibitors) 

 May cause overstimulation or “ginseng abuse syndrome”  

6. Cytochrome P450 Interactions 

 May influence CYP enzymes  

 Alters metabolism of various drugs  

 

Pharmacokinetics 

 

 Absorption: Ginsenosides are absorbed after oral administration, though bioavailability is variable  

 Distribution: Widely distributed in body tissues  

 Metabolism: Metabolized by intestinal microflora and liver enzymes  

 Excretion: Excreted via urine and bile  

 Half-life: Variable depending on specific ginsenoside  

 

Precautions and Clinical Considerations 

 

 Avoid excessive or long-term use  

 Use cautiously in patients with hypertension or cardiovascular disease  

 Monitor blood glucose in diabetic patients  

 Avoid use with stimulants and psychiatric medications  

 Not recommended during pregnancy and lactation  

 

Ginseng (Panax ginseng) is a valuable herbal dietary supplement with adaptogenic, immunomodulatory, and 

cognitive-enhancing properties. However, it may cause central nervous system stimulation, cardiovascular 

effects, and significant drug interactions. Careful use, appropriate dosing, and awareness of its interactions are 

essential to ensure safe and effective utilization in clinical practice. 

Goldenseal (Hydrastis canadensis): Common Herbal Dietary Supplements, Possible Side 

Effects and Drug Interactions 

Goldenseal (Hydrastis canadensis), belonging to the family 

Ranunculaceae, is a widely used herbal dietary supplement known for 

its antimicrobial and anti-inflammatory properties. It is derived from the 

dried rhizome and roots of the plant, which is native to North America. 

Traditionally, it has been used for the treatment of infections, particularly 

of the respiratory and gastrointestinal tracts. As described in 

pharmacognosy, herbal dietary supplements are plant-derived products 

used to maintain health and support conventional therapy; however, their 

safety and potential drug interactions must be carefully evaluated. 

 

Active Constituents and Mechanism of Action 

 

The principal bioactive constituents of goldenseal include: 

 Isoquinoline alkaloids (berberine, hydrastine, canadine)  

 Volatile oils  

 Resin  
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Mechanism of Action 

 Antimicrobial activity: Berberine exhibits broad-spectrum activity against bacteria, fungi, and 

protozoa  

 Anti-inflammatory effect: Reduces inflammation in mucosal tissues  

 Astringent action: Useful in treating mucous membrane disorders  

 Gastrointestinal effects: Enhances bile secretion and digestive function  

 

Therapeutic Uses 

 

Goldenseal is commonly used for: 

 Respiratory tract infections (e.g., sinusitis, sore throat)  

 Gastrointestinal disorders (e.g., diarrhea, dyspepsia)  

 Skin infections and wound healing  

 Supportive therapy in infections  

 

Possible Side Effects of Goldenseal 

 

Although effective, goldenseal may cause several adverse effects, particularly with excessive or prolonged 

use: 

1. Gastrointestinal Effects 

 Nausea, vomiting, abdominal discomfort  

 Bitter taste leading to reduced appetite  

2. Central Nervous System Effects 

 Nervousness, dizziness (less common)  

3. Cardiovascular Effects 

 May cause increased blood pressure  

 Risk of hypertension with high doses  

4. Hepatotoxicity 

 Potential liver toxicity due to alkaloids  

 Caution in patients with liver disease  

5. Reproductive Effects 

 Uterine stimulation  

 Contraindicated during pregnancy  

 

Drug Interactions of Goldenseal 

 

Goldenseal has significant interaction potential due to its effect on liver enzymes: 

1. Cytochrome P450 Enzyme Inhibition 

 Strong inhibition of CYP3A4 and CYP2D6  

 Alters metabolism of many drugs such as:  

o Antidepressants  

o Antihypertensives  

o Statins  

o Immunosuppressants  

2. Antihypertensive Drugs 

 May interfere with blood pressure control  

3. Antidiabetic Drugs 

 Berberine may enhance hypoglycemic effects  

 Risk of hypoglycemia  

4. Anticoagulants 

 May alter drug metabolism and increase bleeding risk  

5. Drugs Affecting Liver Function 
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 Increased risk of hepatotoxicity when combined with other hepatotoxic drugs  

 

Pharmacokinetics 

 

 Absorption: Alkaloids such as berberine are absorbed after oral administration  

 Distribution: Widely distributed in tissues, especially liver and gastrointestinal tract  

 Metabolism: Extensively metabolized in the liver  

 Excretion: Excreted via bile and urine  

 Half-life: Variable depending on alkaloid concentration  

 

Precautions and Clinical Considerations 

 

 Avoid prolonged use due to toxicity risk  

 Contraindicated in pregnancy and lactation  

 Use cautiously in patients with hypertension  

 Monitor liver function in long-term use  

 Avoid in infants (risk of kernicterus due to berberine)  

 

Goldenseal (Hydrastis canadensis) is a potent herbal dietary supplement with antimicrobial and anti-

inflammatory properties. However, its potential adverse effects, particularly hepatotoxicity and cardiovascular 

effects, along with significant drug interactions via cytochrome P450 inhibition, require cautious use. Proper 

understanding of its pharmacological profile and medical supervision are essential for safe and effective 

application. 

Green Tea Extract (Camellia sinensis): Common Herbal Dietary Supplements, Possible 

Side Effects and Drug Interactions 

Green tea extract is obtained from the leaves of Camellia sinensis (family Theaceae) and is widely used as a 

herbal dietary supplement due to its potent antioxidant and health-promoting properties. Unlike black tea, 

green tea is minimally processed, allowing it to retain high levels of bioactive compounds. It has been 

traditionally consumed for its beneficial effects on health and is now extensively used in nutraceuticals for 

cardiovascular protection, weight management, and disease prevention. As per pharmacognosy, herbal dietary 

supplements are plant-derived products used to maintain health and support conventional therapy; however, 

their safety profile and potential drug interactions must be carefully evaluated. 

 

Active Constituents and Mechanism of Action 

 

The major bioactive components of green tea extract include: 

 Catechins (especially epigallocatechin gallate – EGCG)  

 Flavonoids  

 Caffeine  

 Amino acids (L-theanine)  

Mechanism of Action 

 Antioxidant activity: Catechins scavenge free radicals and reduce oxidative stress  

 Cardioprotective effect: Improves endothelial function and reduces LDL oxidation  

 Metabolic effects: Enhances fat oxidation and thermogenesis  

 Neuroprotective action: Improves brain function and alertness  

 Anticancer potential: Modulates cell proliferation and apoptosis  
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Therapeutic Uses 

 

Green tea extract is commonly used for: 

 Weight management and fat reduction  

 Cardiovascular health  

 Cancer prevention (adjunct role)  

 Antioxidant support  

 Cognitive enhancement  

 

Possible Side Effects of Green Tea Extract 

 

Although generally safe in moderate amounts, high doses 

or concentrated extracts may lead to adverse effects: 

1. Central Nervous System Effects 

 Insomnia, nervousness, restlessness  

 Due to caffeine content  

2. Gastrointestinal Effects 

 Nausea, gastric irritation, abdominal discomfort  

3. Hepatotoxicity 

 High doses, especially concentrated extracts, 

may cause liver toxicity  

 Symptoms include fatigue, jaundice, and 

elevated liver enzymes  

4. Cardiovascular Effects 

 Increased heart rate and palpitations due to caffeine  

5. Iron Absorption Interference 

 Catechins may reduce non-heme iron absorption  

 Risk of anemia in susceptible individuals  

 

Drug Interactions of Green Tea Extract 

 

Green tea extract may interact with several medications: 

1. Anticoagulants (e.g., Warfarin) 

 Vitamin K content may reduce anticoagulant effect  

 Decreased INR  

2. Stimulant Drugs 

 Additive effects with caffeine-containing drugs  

 Increased risk of CNS stimulation  

3. Antihypertensive Drugs 

 May interfere with blood pressure control  

4. Antidiabetic Drugs 

 May enhance glucose-lowering effects  

5. Chemotherapeutic Agents 

 Catechins may influence drug efficacy and metabolism  

6. Cytochrome P450 Interactions 

 May affect CYP enzymes, altering drug metabolism  

 

Pharmacokinetics 

 

 Absorption: Catechins are absorbed from the gastrointestinal tract; bioavailability is moderate  

 Distribution: Widely distributed, including liver and brain  

 Metabolism: Extensively metabolized in the liver (methylation, glucuronidation)  
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 Excretion: Excreted via urine and bile  

 Half-life: Moderate; varies depending on catechin and formulation  

 

Precautions and Clinical Considerations 

 

 Avoid excessive intake of concentrated extracts  

 Use cautiously in patients with liver disease  

 Limit intake in individuals sensitive to caffeine  

 Monitor iron levels in long-term users  

 Use cautiously during pregnancy and lactation  

 

Green tea extract (Camellia sinensis) is a valuable herbal dietary supplement with strong antioxidant, 

cardioprotective, and metabolic benefits. However, high doses may lead to adverse effects such as 

hepatotoxicity, CNS stimulation, and drug interactions, particularly with anticoagulants and stimulants. A 

balanced approach, appropriate dosing, and medical supervision are essential to ensure safe and effective use. 

Kava-kava (Piper methysticum): Common Herbal Dietary Supplements, Possible Side 

Effects and Drug Interactions 

Kava-kava (Piper methysticum), belonging to the family Piperaceae, is a widely used herbal dietary 

supplement known for its anxiolytic and sedative properties. It is derived from the roots and rhizomes of the 

plant, which is native to the South 

Pacific islands. Traditionally 

consumed as a ceremonial 

beverage, kava has gained 

popularity in modern medicine as a 

natural remedy for anxiety, stress, 

and insomnia. As described in 

pharmacognosy, herbal dietary 

supplements are plant-derived 

products used to maintain health 

and support conventional therapy; 

however, their safety profile and 

potential drug interactions must be 

carefully evaluated. 

 

Active Constituents and Mechanism of Action 

 

The primary bioactive constituents of kava include: 

 Kavalactones (e.g., kavain, methysticin, yangonin)  

 Flavonoids  

 Chalcones  

Mechanism of Action 

 Anxiolytic effect: Modulates GABAergic neurotransmission, producing calming effects  

 Sedative action: Depresses central nervous system activity  

 Muscle relaxant effect: Reduces muscle tension  

 Anticonvulsant properties: May reduce neuronal excitability  

 

Therapeutic Uses 

 

Kava-kava is commonly used for: 

 Anxiety disorders  
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 Stress relief  

 Insomnia  

 Muscle relaxation  

It is often considered a herbal alternative to benzodiazepines for mild to moderate anxiety. 

 

Possible Side Effects of Kava-kava 

 

Despite its therapeutic benefits, kava-kava is associated with several significant adverse effects: 

1. Central Nervous System Effects 

 Drowsiness, sedation  

 Dizziness, impaired coordination  

 Reduced reflexes  

2. Hepatotoxicity 

 One of the most serious adverse effects  

 Cases of hepatitis, cirrhosis, and liver failure reported  

 May require liver transplantation  

3. Gastrointestinal Effects 

 Nausea, loss of appetite  

4. Dermatological Effects 

 Chronic use may cause dry, scaly skin (kava dermopathy)  

5. Visual Disturbances 

 Blurred vision (rare)  

 

Drug Interactions of Kava-kava 

 

Kava-kava has significant interaction potential, especially with CNS-active drugs: 

 

1. CNS Depressants 

 Enhances effects of benzodiazepines, barbiturates, opioids, and alcohol  

 Increased risk of excessive sedation and respiratory depression  

2. Hepatotoxic Drugs 

 Increased risk of liver damage when combined with drugs such as paracetamol (high doses), statins, 

and antifungals  

3. Antidepressants 

 May potentiate CNS effects or interfere with neurotransmitter balance  

4. Antiparkinsonian Drugs (e.g., Levodopa) 

 May reduce therapeutic effectiveness  

5. Cytochrome P450 Interactions 

 Inhibits liver enzymes (CYP450), affecting drug metabolism  

 

Pharmacokinetics 

 

 Absorption: Kavalactones are well absorbed after oral administration  

 Distribution: Distributed widely, particularly in the central nervous system  

 Metabolism: Extensively metabolized in the liver  

 Excretion: Excreted through urine and bile  

 Half-life: Moderate, depending on specific kavalactones  

 

Precautions and Clinical Considerations 

 

 Contraindicated in patients with liver disease  

 Avoid use with alcohol and CNS depressants  
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 Not recommended for long-term use  

 Avoid during pregnancy and lactation  

 Monitor liver function during therapy  

 

Kava-kava (Piper methysticum) is an effective herbal dietary supplement for anxiety and stress management 

due to its sedative and anxiolytic properties. However, its use is limited by serious adverse effects, particularly 

hepatotoxicity, and significant drug interactions with CNS depressants and hepatotoxic drugs. Careful patient 

selection, monitoring, and medical supervision are essential for its safe and effective use. 

Milk Thistle (Silybum marianum): Common Herbal Dietary Supplements, Possible Side 

Effects and Drug Interactions 

Milk thistle (Silybum marianum), belonging to the family 

Asteraceae, is a well-known herbal dietary supplement widely 

used for its hepatoprotective properties. It is derived from the 

seeds (fruits) of the plant and has been used traditionally for the 

treatment of liver disorders. The active extract, commonly 

referred to as silymarin, is extensively studied for its role in 

protecting liver cells against toxins and oxidative stress. As 

described in pharmacognosy, herbal dietary supplements are 

plant-derived products used to maintain health and support 

conventional therapy, but their safety and potential drug 

interactions must be carefully evaluated. 

 

Active Constituents and Mechanism of Action 

 

The major bioactive constituents of milk thistle include: 

 Silymarin complex (silibinin, silydianin, silychristin)  

 Flavonoids  

 Fixed oils  

 

Mechanism of Action 

 Hepatoprotective effect: Stabilizes hepatocyte membranes and prevents toxin entry  

 Antioxidant activity: Scavenges free radicals and reduces oxidative stress  

 Protein synthesis stimulation: Promotes liver cell regeneration  

 Anti-inflammatory effect: Reduces hepatic inflammation  

 

Therapeutic Uses 

 

Milk thistle is commonly used for: 

 Liver disorders (hepatitis, cirrhosis, fatty liver disease)  

 Protection against drug-induced liver toxicity  

 Detoxification support  

 Adjunct therapy in chronic liver diseases  

 

Possible Side Effects of Milk Thistle 

 

Milk thistle is generally considered safe; however, some adverse effects may occur: 

1. Gastrointestinal Effects 

 Nausea, diarrhea, abdominal discomfort  

 Mild and transient  
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2. Allergic Reactions 

 Skin rash, itching  

 More common in individuals allergic to Asteraceae family  

3. Headache 

 Mild headache in some individuals  

4. Endocrine Effects 

 Mild estrogen-like effects (rare)  

 Caution in hormone-sensitive conditions  

 

Drug Interactions of Milk Thistle 

 

Milk thistle may interact with certain medications, mainly due to its 

effect on liver enzymes: 

1. Cytochrome P450 Enzyme Interactions 

 May inhibit or modulate CYP enzymes (e.g., CYP3A4, 

CYP2C9)  

 Alters metabolism of drugs such as statins, anticoagulants, 

and antiepileptics  

2. Antidiabetic Drugs 

 May enhance hypoglycemic effects  

 Risk of hypoglycemia  

3. Hormonal Therapies 

 May interfere with estrogen-containing drugs  

4. Hepatotoxic Drugs 

 May provide protective effects but also alter metabolism of 

such drugs  

 

Pharmacokinetics  

 

 Absorption: Silymarin has low oral bioavailability due to poor solubility  

 Distribution: Concentrates in liver tissues  

 Metabolism: Undergoes hepatic metabolism (conjugation)  

 Excretion: Excreted mainly via bile, with some urinary excretion  

 Half-life: Moderate; varies depending on formulation  

 

Precautions and Clinical Considerations 

 

 Use cautiously in patients with hormone-sensitive cancers  

 Monitor blood glucose in diabetic patients  

 Use standardized formulations for better bioavailability  

 Generally safe for long-term use under supervision  

 Use cautiously during pregnancy and lactation  

 

Milk thistle (Silybum marianum) is a valuable herbal dietary supplement with well-established 

hepatoprotective and antioxidant properties. It is widely used in the management of liver disorders and drug-

induced hepatotoxicity. Although generally safe, it may cause mild gastrointestinal disturbances and interact 

with drugs metabolized by liver enzymes. Appropriate use, awareness of interactions, and medical supervision 

are essential for its safe and effective application. 
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Saw Palmetto (Serenoa repens): Common Herbal Dietary Supplements, Possible Side 

Effects and Drug Interactions 

Saw palmetto (Serenoa repens), belonging to the family Arecaceae, is a widely used herbal dietary supplement 

primarily indicated for the management of benign prostatic hyperplasia (BPH). It is obtained from the ripe 

berries of the plant, which is native to North America. Traditionally used in urological disorders, it has gained 

popularity as a natural alternative to conventional therapies for prostate enlargement. As described in 

pharmacognosy, herbal dietary supplements are plant-derived products used to maintain health and support 

conventional therapy; however, their safety and potential drug interactions must be carefully evaluated. 

 

Active Constituents and Mechanism of Action 

 

The major bioactive constituents of saw palmetto include: 

 Fatty acids (lauric, oleic, myristic acids)  

 Phytosterols (β-sitosterol)  

 Flavonoids  

 

Mechanism of Action 

 Antiandrogenic effect: Inhibits 5-alpha reductase 

enzyme, reducing conversion of testosterone to 

dihydrotestosterone (DHT)  

 Anti-inflammatory effect: Reduces inflammation 

in prostate tissue  

 Antiproliferative action: Inhibits prostate cell 

growth  

 

Therapeutic Uses 

 

Saw palmetto is commonly used for: 

 Benign prostatic hyperplasia (BPH)  

 Urinary symptoms (frequency, urgency, nocturia)  

 Improvement of urinary flow  

 Prostate health maintenance  

 

Possible Side Effects of Saw Palmetto 

 

Saw palmetto is generally well tolerated; however, some adverse effects may occur: 

1. Gastrointestinal Effects 

 Nausea, abdominal discomfort, diarrhea  

 Usually mild and transient  

2. Headache and Dizziness 

 Mild neurological symptoms in some individuals  

3. Hormonal Effects 

 May affect androgen levels  

 Rare cases of decreased libido or erectile dysfunction  

4. Bleeding Risk 

 Mild antiplatelet activity  

 Increased risk of bleeding in susceptible individuals  

Drug Interactions of Saw Palmetto 

 

Saw palmetto may interact with several medications: 
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1. Hormonal Therapies 

 May interfere with drugs affecting androgen or estrogen levels  

 May alter effectiveness of oral contraceptives or hormone therapy  

2. Anticoagulants and Antiplatelet Drugs 

 Increased risk of bleeding when combined with warfarin, aspirin, or clopidogrel  

3. 5-Alpha Reductase Inhibitors (e.g., Finasteride) 

 Additive effects  

 May alter therapeutic response  

4. Antihypertensive Drugs 

 May have mild additive effects  

 

Pharmacokinetics  

 

 Absorption: Lipophilic components are absorbed after oral administration  

 Distribution: Distributed in prostate tissue  

 Metabolism: Metabolized in the liver  

 Excretion: Excreted via bile and urine  

 Half-life: Not clearly established  

 

Precautions and Clinical Considerations 

 

 Use cautiously in patients with bleeding disorders  

 Discontinue before surgery  

 Monitor hormonal therapy interactions  

 Not recommended during pregnancy and lactation  

 Use under medical supervision for long-term therapy  

 

Saw palmetto (Serenoa repens) is an effective herbal dietary supplement for the management of benign 

prostatic hyperplasia and associated urinary symptoms. Its antiandrogenic and anti-inflammatory actions 

contribute to its therapeutic benefits. However, potential side effects such as gastrointestinal disturbances and 

bleeding risk, along with drug interactions, must be considered. Proper clinical evaluation and medical 

supervision are essential for its safe and effective use. 

St. John’s Wort (Hypericum perforatum): Common Herbal Dietary Supplements, 

Possible Side Effects and Drug Interactions 

St. John’s Wort (Hypericum perforatum), belonging to the family Hypericaceae, is a widely used herbal 

dietary supplement primarily indicated for the management of mild to moderate depression. It is obtained 

from the flowering tops of the plant and has a long history of use in traditional European medicine. As 

described in pharmacognosy, herbal dietary supplements are plant-derived products used to maintain health 

and support conventional therapy; however, their safety profile and potential drug interactions must be 

carefully evaluated. 

 

Active Constituents and Mechanism of Action 

 

The major bioactive constituents of St. John’s Wort include: 

 Naphthodianthrones (hypericin, pseudohypericin)  

 Phloroglucinols (hyperforin)  

 Flavonoids  
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Mechanism of Action 

 

 Antidepressant effect: Inhibits reuptake of neurotransmitters such as serotonin, norepinephrine, and 

dopamine  

 Monoamine modulation: Enhances synaptic availability of neurotransmitters  

 Neuroprotective action: Exhibits antioxidant and anti-inflammatory effects  

 

Therapeutic Uses 

 

St. John’s Wort is commonly used for: 

 Mild to moderate depression  

 Anxiety disorders  

 Sleep disturbances  

 Mood disorders  

 

Possible Side Effects of St. John’s Wort 

 

Although generally well tolerated, several adverse 

effects may occur: 

1. Gastrointestinal Effects 

 Nausea, dry mouth, constipation  

2. Central Nervous System Effects 

 Dizziness, fatigue, restlessness  

 Sleep disturbances  

3. Photosensitivity 

 Increased sensitivity to sunlight  

 Risk of skin rash or sunburn  

4. Allergic Reactions 

 Skin rash, itching  

 

Drug Interactions of St. John’s Wort 

 

St. John’s Wort is well known for its significant drug interaction potential: 

1. Cytochrome P450 Enzyme Induction 

 Strong inducer of CYP3A4, CYP2C9, and P-glycoprotein  

 Reduces plasma levels of many drugs  

2. Oral Contraceptives 

 Reduced effectiveness  

 Risk of unintended pregnancy  

3. Antidepressants (SSRIs, MAO inhibitors) 

 Risk of serotonin syndrome  

 Symptoms: agitation, confusion, hyperthermia  

4. Anticoagulants (e.g., Warfarin) 

 Reduced anticoagulant effect  

5. Immunosuppressants (e.g., Cyclosporine) 

 Reduced drug levels  

 Risk of transplant rejection  

6. Antiretroviral Drugs 

 Reduced effectiveness  

 Risk of treatment failure  
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Pharmacokinetics 

 

 Absorption: Active constituents are absorbed after oral administration  

 Distribution: Widely distributed in tissues, including the brain  

 Metabolism: Metabolized in the liver; induces CYP450 enzymes  

 Excretion: Excreted via urine and bile  

 Half-life: Variable depending on active compounds  

 

Precautions and Clinical Considerations 

 

 Avoid use with multiple medications due to interaction risk  

 Monitor for serotonin syndrome when combined with antidepressants  

 Avoid excessive sunlight exposure (photosensitivity)  

 Not recommended during pregnancy and lactation  

 Use under medical supervision  

 

St. John’s Wort (Hypericum perforatum) is an effective herbal dietary supplement for mild to moderate 

depression. However, its strong enzyme-inducing properties lead to significant drug interactions, making it 

one of the most interaction-prone herbal medicines. Careful patient evaluation, awareness of interactions, and 

medical supervision are essential for its safe and rational use. 

Valerian (Valeriana officinalis): Common Herbal Dietary Supplements, Possible Side 

Effects and Drug Interactions 

Valerian (Valeriana officinalis), belonging to the 

family Caprifoliaceae (formerly Valerianaceae), is a 

widely used herbal dietary supplement known for its 

sedative and anxiolytic properties. It is derived from 

the dried roots and rhizomes of the plant and has been 

traditionally used for the management of insomnia, 

anxiety, and nervous disorders. As described in 

pharmacognosy, herbal dietary supplements are plant-

derived products used to maintain health and support 

conventional therapy; however, their safety profile 

and potential drug interactions must be carefully 

evaluated. 

 

Active Constituents and Mechanism of Action 

 

The major bioactive constituents of valerian include: 

 Valerenic acid and valerenol  

 Iridoids (valepotriates)  

 Volatile oils  

  

Mechanism of Action 

 Sedative effect: Enhances gamma-aminobutyric acid (GABA) activity in the brain  

 Anxiolytic action: Reduces neuronal excitability  

 Sleep-promoting effect: Improves sleep latency and quality  
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Therapeutic Uses 

 

Valerian is commonly used for: 

 Insomnia and sleep disorders  

 Anxiety and stress  

 Nervous tension  

 Mild sedative effects  

 

Possible Side Effects of Valerian 

 

Valerian is generally safe when used appropriately; however, some adverse effects may occur: 

1. Central Nervous System Effects 

 Drowsiness, dizziness  

 Daytime sedation  

 Headache  

2. Gastrointestinal Effects 

 Nausea, abdominal discomfort  

3. Paradoxical Effects 

 Rarely may cause agitation or restlessness  

4. Dependence (Rare) 

 Prolonged use may lead to mild dependence or withdrawal symptoms  

 

Drug Interactions of Valerian 

 

Valerian may interact with several medications, particularly CNS-active drugs: 

1. CNS Depressants 

 Enhances effects of benzodiazepines, barbiturates, opioids, and alcohol  

 Increased risk of excessive sedation  

2. Sedative-Hypnotics 

 Additive effects with drugs such as zolpidem  

 Risk of impaired coordination  

3. Antidepressants 

 May potentiate sedative effects  

4. Cytochrome P450 Interactions 

 May influence liver enzymes  

 Alters metabolism of certain drugs  

 

Pharmacokinetics  

 

 Absorption: Active constituents are absorbed after oral administration  

 Distribution: Distributed to the central nervous system  

 Metabolism: Metabolized in the liver  

 Excretion: Excreted via urine and bile  

 Half-life: Moderate; varies with compounds  

 

Precautions and Clinical Considerations 

 

 Avoid use with alcohol and CNS depressants  

 Do not drive or operate machinery after use  

 Use cautiously in patients with liver disorders  

 Not recommended during pregnancy and lactation  

 Avoid abrupt discontinuation after long-term use  
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Valerian (Valeriana officinalis) is an effective herbal dietary supplement for the management of insomnia and 

anxiety due to its sedative and anxiolytic properties. Although generally safe, it may cause central nervous 

system depression and interact with other sedative drugs. Careful use, proper dosing, and awareness of drug 

interactions are essential to ensure safe and effective utilization. 

Pharmacokinetics of Herbal Supplements 

Pharmacokinetics refers to the study of how a substance is absorbed, distributed, metabolized, and excreted 

(ADME) in the body. In the context of herbal dietary supplements, pharmacokinetics is complex and often 

less predictable than that of conventional drugs. This complexity arises because herbal products typically 

contain multiple bioactive compounds rather than a single active ingredient.  

These constituents may act synergistically, additively, or even antagonistically, influencing both therapeutic 

outcomes and safety profiles. Understanding the pharmacokinetics of herbal supplements is essential for 

evaluating their efficacy, potential toxicity, and interactions with other medications. 

Absorption of Herbal Supplements Absorption is the process by which active compounds enter the systemic 

circulation from the site of administration, usually the gastrointestinal tract.  

 

• Factors affecting absorption: The absorption of herbal constituents depends on their chemical structure, 

solubility (lipid or water), molecular size, and formulation (powder, extract, capsule, or decoction).  

• Bioavailability: Many herbal compounds have low bioavailability due to poor solubility or rapid metabolism. 

For example, curcumin has very low oral bioavailability, which is why it is often combined with piperine to 

enhance absorption.  

• Influence of gut environment: Gastric pH, intestinal motility, and presence of food can significantly affect 

absorption. Some herbs are better absorbed with food, while others may require an empty stomach.  

• Role of intestinal transporters: Transport proteins such as P-glycoprotein can limit the absorption of certain 

herbal compounds by actively pumping them back into the intestinal lumen. 

 

Distribution of Herbal Compounds Distribution refers to the movement of absorbed compounds throughout 

the body via the bloodstream.  

 

• Plasma protein binding: Many herbal constituents bind to plasma proteins such as albumin, which influences 

their availability to tissues.  

• Tissue distribution: Lipophilic compounds tend to accumulate in fatty tissues, while hydrophilic compounds 

remain in the bloodstream or extracellular fluids.  

• Blood-brain barrier: Some herbal constituents, such as ginkgolides from Ginkgo biloba, can cross the blood-

brain barrier and exert effects on the central nervous system.  

• Volume of distribution: Herbal compounds may have varying volumes of distribution depending on their 

chemical properties and affinity for tissues. 

 

Metabolism of Herbal Supplements Metabolism involves the biochemical transformation of herbal 

compounds, primarily in the liver, to facilitate their elimination.  

 

• Phase I reactions: These include oxidation, reduction, and hydrolysis, mainly mediated by cytochrome P450 

enzymes (e.g., CYP3A4, CYP2D6, CYP2C9).  

• Phase II reactions: These involve conjugation processes such as glucuronidation, sulfation, and methylation, 

which increase the water solubility of compounds.  

• Enzyme induction and inhibition: Herbal supplements can either induce or inhibit metabolic enzymes. For 

example:  

• St. John’s wort induces CYP3A4, reducing the effectiveness of many drugs  
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• Goldenseal inhibits CYP enzymes, increasing drug levels and risk of toxicity  

• First-pass metabolism: Many herbal compounds undergo extensive first-pass metabolism in the liver, 

reducing their bioavailability.  

• Role of gut microbiota: Intestinal bacteria can metabolize certain herbal compounds, converting them into 

active or inactive forms. 

 

Excretion of Herbal Compounds Excretion is the process by which herbal constituents and their metabolites 

are eliminated from the body. • Renal excretion: Water-soluble compounds are primarily excreted through the 

kidneys in urine.  

• Biliary excretion: Lipophilic compounds may be excreted in bile and eliminated via feces.  

• Enterohepatic circulation: Some compounds undergo recycling between the liver and intestines, prolonging 

their presence in the body. • Other routes: Minor routes of excretion include sweat, saliva, and exhaled air. 

 

Factors Influencing Pharmacokinetics of Herbal Supplements Several factors can influence the 

pharmacokinetics of herbal products:  

• Dosage and formulation: Standardized extracts may have different pharmacokinetic profiles compared to 

raw plant materials.  

• Age and physiological status: Elderly individuals, children, and pregnant women may process herbal 

compounds differently.  

• Genetic variability: Differences in enzyme activity (e.g., CYP450 polymorphisms) can affect metabolism 

and drug response.  

• Disease conditions: Liver or kidney disease can significantly alter metabolism and excretion.  

• Herb-drug interactions: Concurrent use of herbal supplements with conventional drugs can modify 

pharmacokinetic parameters, leading to altered drug levels. 

 

Challenges in Studying Pharmacokinetics of Herbal Supplements The pharmacokinetic evaluation of 

herbal supplements presents unique challenges:  

• Complexity of composition: Multiple active and inactive compounds complicate analysis  

• Lack of standardization: Variability in plant source, preparation, and dosage affects consistency  

• Limited clinical data: Many herbal products lack comprehensive pharmacokinetic studies  

• Analytical difficulties: Identifying and quantifying individual components in biological systems is 

challenging 

 

Clinical Significance of Pharmacokinetics in Herbal Medicine Understanding pharmacokinetics is crucial 

for:  

• Determining appropriate dosage and frequency  

• Predicting onset and duration of action • Identifying potential toxicity and adverse effects  

• Preventing harmful herb-drug interactions • Ensuring safe use in special populations 

Conclusion The pharmacokinetics of herbal supplements is a complex and evolving field that plays a vital 

role in understanding their therapeutic potential and safety. Unlike conventional drugs, herbal products consist 

of multiple bioactive compounds with diverse pharmacokinetic behaviors. Factors such as absorption, 

distribution, metabolism, and excretion, along with individual patient variables, significantly influence their 

effects. A thorough understanding of these processes is essential for the rational and safe use of herbal 

supplements in modern healthcare. 

******************** 


