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ABSTRACT 

Background: Vitiligo is a chronic skin disorder characterized by the progressive 

loss of melanocytes, resulting in depigmented patches. The pathogenesis of vitiligo 

involves a complex interplay of genetic, immunological, and environmental factors. 

Conventional therapies, such as corticosteroids and phototherapy, are often 

associated with limited efficacy and side effects, prompting the exploration of 

alternative treatment options, particularly herbal remedies. Objective: This review 

aims to explore the mechanisms of action, antioxidant properties, and therapeutic 

potential of herbal remedies for the management of vitiligo. It further discusses the 

integrative approaches that combine herbal treatments with conventional therapies, 

emphasizing their role in enhancing treatment efficacy and patient outcomes. 

Methods: A systematic review of literature was conducted using electronic 

databases, including PubMed, Scopus, and Google Scholar, to identify studies on 

herbal remedies for vitiligo. Studies published between 2000 and 2023 that 

addressed the efficacy, mechanisms of action, and clinical applications of herbal 

treatments were included. Results: Key herbs such as Psoralea corylifolia 

(Bakuchi), Glycyrrhiza glabra (Licorice), Phyllanthus emblica (Amla), and 

Centella asiatica have demonstrated significant benefits in vitiligo treatment 

through mechanisms such as melanogenesis stimulation, immune modulation, and 

antioxidant activity. These herbs contain bioactive compounds like psoralen, 

glycyrrhizin, and polyphenols, which have been shown to promote melanocyte 

regeneration, reduce oxidative stress, and modulate immune responses. However, 

clinical evidence remains limited, with most studies lacking large-scale, multicenter 

trials. Conclusion: Herbal remedies present a promising adjunct or alternative to 

conventional vitiligo treatments, offering therapeutic benefits with fewer side 

effects. Further clinical studies and mechanistic research are essential to validate 

these findings and establish standardized treatment protocols. Integrating herbal 

therapies with conventional treatments, along with lifestyle modifications, may 

enhance the overall management of vitiligo. 
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1. INTRODUCTION 

1.1 Overview of Vitiligo: Definition, Prevalence, and 

Psychological Impact 

Vitiligo is a chronic depigmentation disorder 

characterized by the progressive loss of functional 

melanocytes, leading to white patches on the skin, hair, 

and mucous membranes (Liu et al., 2022). It affects 0.5–

2% of the global population, with a higher prevalence in 

certain geographic regions, such as the Indian 

subcontinent and Africa (Bergqvist & Ezzedine, 2020). 

 

The condition is non-life-threatening but has profound 

psychosocial implications. Patients with vitiligo often 

face stigmatization, low self-esteem, and anxiety, which 

significantly impair their quality of life (Qi et al., 2023). 

Studies indicate that the psychological burden of vitiligo 

is comparable to that of chronic conditions like psoriasis 

or eczema, emphasizing the need for effective 

management strategies (Patel et al., 2021). 

 

1.2 Limitations of Current Therapies 

The current therapeutic approaches for vitiligo include 

corticosteroids, calcineurin inhibitors, phototherapy (e.g., 

narrowband ultraviolet B), and depigmentation therapy 

for extensive cases (Passeron et al., 2020). These 

treatments aim to stabilize disease progression, induce 

repigmentation, or camouflage depigmented areas. 

However, several limitations exist 

 Variable Efficacy: Repigmentation is often 

incomplete or unsatisfactory, especially in long-standing 

or extensive vitiligo (Eleftheriadou et al., 2021). 

 

 Side Effects: Prolonged use of corticosteroids can 

lead to skin atrophy, striae, and telangiectasia, while 

phototherapy increases the risk of skin cancer with 

chronic exposure (van Geel et al., 2021). 

 

 High Cost and Accessibility Issues: Advanced 

treatments like excimer lasers or surgical grafting are 

costly and unavailable in many resource-limited settings 

(Kumari et al., 2022). 

 

These challenges highlight the need for alternative or 

adjunctive treatments that are effective, safe, and 

accessible. 

 

1.3 Importance of Exploring Herbal Remedies 

Herbal medicine, rooted in traditional systems such as 

Ayurveda, Traditional Chinese Medicine, and Unani, has 

gained significant attention in vitiligo management. 

Plants like Psoralea corylifolia (Bakuchi), Phyllanthus 

emblica (Amla), and Glycyrrhiza glabra (Licorice) have 

demonstrated therapeutic potential due to their 

antioxidant, melanogenic, and immunomodulatory 

properties (Ali et al., 2021). 

 

Exploring herbal remedies offers several advantages 

 Safety Profile: Herbal treatments are generally 

well-tolerated with fewer side effects compared to 

conventional therapies (Chandrashekara et al., 2022). 

 

 Affordability and Accessibility: Herbal 

formulations are cost-effective and widely available, 

particularly in developing countries. 

 

 Integrative Potential: When combined with 

modern therapies, herbs may enhance efficacy and 

reduce dependence on pharmacological agents (Gupta et 

al., 2021). 

 

Given the multifactorial pathogenesis of vitiligo, 

incorporating herbal remedies into an integrative 

treatment framework could address the oxidative stress, 

immune dysregulation, and melanocyte destruction that 

underpin the disease. 

 

2. Pathophysiology of Vitiligo 

2.1 Immunological Factors: Role of Autoimmunity in 

Melanocyte Destruction 

Autoimmunity is a primary driver of vitiligo, with 

several studies indicating that the immune system 

mistakenly targets melanocytes, leading to their 

destruction. This process involves both cellular and 

humoral immunity. Key mechanisms include 

 Cytotoxic T Cells: CD8+ T cells infiltrate the skin 

and directly attack melanocytes by releasing perforin and 

granzyme (Ezzedine et al., 2021). 

 

 Autoantibodies: Circulating antibodies against 

melanocyte-specific antigens, such as tyrosinase and 

Melan-A, exacerbate melanocyte damage (Picardo & 

Taïeb, 2019). 

 

 Cytokine Imbalance: Elevated levels of pro-

inflammatory cytokines like IFN-γ and TNF-α contribute 

to an inflammatory microenvironment, inhibiting 

melanogenesis and inducing apoptosis in melanocytes 

(Richmond et al., 2021). 

 

Table 1: Key immune mediators involved in melanocyte destruction. 

Immune Mediator Function Impact on Vitiligo 

CD8+ T cells 
Destroy melanocytes via 

perforin and granzyme 

Leads to depigmentation 

patches 

Autoantibodies 
Target melanocyte-specific 

antigens 
Exacerbate melanocyte death 

IFN-γ 
Promotes Th1 immune 

response 

Suppresses melanogenesis and 

promotes inflammation 

TNF-α 
Induces apoptosis in 

melanocytes 

Inhibits melanocyte survival 

and proliferation 
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2.2 Oxidative Stress and Its Contribution to Vitiligo 

Progression 

Oxidative stress plays a critical role in vitiligo 

pathogenesis, as melanocytes are particularly vulnerable 

to oxidative damage due to their high metabolic activity. 

Key contributors include 

 Reactive Oxygen Species (ROS): Excessive ROS 

production overwhelms the antioxidant defense system, 

damaging cellular proteins, lipids, and DNA (Kumar et 

al., 2022). 

 

 Impaired Antioxidant Mechanisms: Reduced 

levels of catalase and glutathione peroxidase in vitiligo 

lesions amplify oxidative stress (Rai et al., 2021). 

 

 Lipid Peroxidation: Oxidative stress triggers the 

peroxidation of membrane lipids, leading to melanocyte 

dysfunction (Schallreuter et al., 2019). 

 

 

 

 

Table 2: Oxidative stress markers associated with vitiligo. 

Marker Role in Oxidative Stress Clinical Relevance in Vitiligo 

Reactive Oxygen Species (ROS) 
Cause oxidative damage to 

melanocytes 

Increased levels observed in 

lesional skin 

Malondialdehyde (MDA) 
End-product of lipid 

peroxidation 

Elevated levels correlate with 

disease activity 

Catalase 
Detoxifies hydrogen 

peroxide 

Reduced activity in vitiligo 

patients 

Glutathione Neutralizes ROS 
Lower levels linked to oxidative 

imbalance 

 

2.3 Genetic and Environmental Triggers 

Vitiligo exhibits a complex interplay of genetic 

predisposition and environmental factors. 

 

Genetic Factors 
 Susceptibility Genes: Variants in genes like NLRP1, 

HLA, and PTPN22 are linked to an increased risk of 

vitiligo (Spritz, 2020). 

 

 Epigenetic Changes: Aberrant DNA methylation 

and microRNA expression modulate gene activity, 

influencing disease onset (Xu et al., 2021). 

Environmental Triggers 
 Ultraviolet (UV) Radiation: Excessive UV 

exposure damages melanocytes and promotes 

autoantigen presentation (Kim et al., 2022). 

 Chemical Exposure: Phenolic compounds in hair 

dyes and industrial chemicals can induce oxidative 

stress and melanocyte toxicity (Shajil et al., 2021). 

 Psychological Stress: Chronic stress elevates 

cortisol levels, which may suppress melanogenesis 

and exacerbate autoimmunity (Gisondi et al., 2021). 

 

Table 3: Key genetic and environmental factors contributing to vitiligo. 

Trigger Mechanism Impact on Vitiligo 

NLRP1 and PTPN22 genes Alter immune response 
Increase susceptibility to 

autoimmune damage 

UV radiation Damages DNA and melanocytes 
Promotes autoantigen 

presentation 

Chemical exposure Induces oxidative stress Causes melanocyte apoptosis 

Psychological stress Elevates cortisol levels 
Suppresses melanocyte activity 

and promotes inflammation 

 

3. Overview of Herbal Remedies for Vitiligo 

3.1 Criteria for Selecting Herbal Therapies 

Selecting herbal therapies for vitiligo management 

requires a multifaceted approach that considers safety, 

efficacy, and accessibility. 

 

 Safety: Herbal remedies should have minimal side 

effects compared to conventional therapies. Clinical 

studies and toxicological evaluations ensure the safety 

profile of medicinal plants. For example, Psoralea 

corylifolia (Bakuchi) is commonly used, but careful dose 

regulation is essential to avoid phototoxicity (Sharma et 

al., 2021). 

 

 Efficacy: Herbal formulations must demonstrate 

robust anti-vitiligo activity, particularly in inducing 

melanogenesis, reducing oxidative stress, and 

modulating immune responses. For instance, Phyllanthus 

emblica (Amla) shows strong antioxidant activity, which 

may mitigate melanocyte damage (Kumar et al., 2022). 

 

 Accessibility: Herbs should be affordable and 

widely available, particularly in regions where vitiligo 

prevalence is high. Many commonly used medicinal 

plants are native to regions with significant traditional 

medicine practices, such as India and China (Gupta et al., 

2020). 
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Table 4: Examples of commonly used herbal remedies for vitiligo based on these criteria. 

Herb Active Compound(s) Action Safety Profile 

Psoralea corylifolia Psoralen 
Stimulates melanogenesis 

via phototherapy 
Risk of phototoxicity 

Phyllanthus emblica Vitamin C, tannins 
Antioxidant activity and 

immune modulation 
Generally safe 

Glycyrrhiza glabra Glabridin, liquiritin 
Anti-inflammatory and 

tyrosinase inhibition 
Safe with moderate use 

Aloe vera Aloin, polysaccharides 
Enhances skin repair and 

melanocyte proliferation 
Non-toxic 

 

3.2 Historical and Ethnopharmacological 

Perspectives 

The use of herbal remedies for vitiligo can be traced 

back to traditional medicine systems such as Ayurveda, 

Traditional Chinese Medicine (TCM), and Unani 

medicine. 

 Ayurveda: In ancient Ayurvedic texts, vitiligo, 

known as Shwitra or Kilas, was managed using herbs 

like Psoralea corylifolia, Phyllanthus emblica, and 

Azadirachta indica (Neem). These remedies were often 

combined with dietary and lifestyle modifications 

(Dwivedi et al., 2021). 

 

 Traditional Chinese Medicine (TCM): TCM 

views vitiligo as a result of disharmony between Qi and 

blood. Herbal formulations like Sheng Di Huang 

(Rehmannia glutinosa) and Dang Gui (Angelica sinensis) 

are used for their blood-nourishing and 

immunomodulatory properties (Wang et al., 2022). 

 

 Unani Medicine: Unani practitioners have long 

employed Babchi (Psoralea corylifolia) for its 

photoreactive properties and Rubia cordifolia for its 

detoxifying effects (Ansari et al., 2020). 

 

Ethnopharmacological surveys reveal that many 

indigenous communities use local plants for vitiligo 

management. For example, African traditional healers 

use Ficus carica (Fig) and Cucumis melo (Melon) for 

their skin-repairing properties (Chinsembu, 2020). 

 

Table 5: Historical use of herbal remedies in different traditional medicine systems. 

System Key Herbs Therapeutic Actions 

Ayurveda Psoralea corylifolia, Amla 
Stimulates pigmentation, 

antioxidant 

Traditional Chinese Medicine Sheng Di Huang, Dang Gui 
Immunomodulation, blood 

circulation improvement 

Unani Medicine Babchi, Rubia cordifolia 
Photoreactive and detoxifying 

actions 

African Traditional Medicine Ficus carica, Cucumis melo 
Skin repair and melanocyte 

protection 

 

4. Mechanisms of Action of Herbal Remedies 

4.1 Melanogenesis Stimulation 

Melanogenesis, the process of melanin production, is 

critical in repigmentation therapy for vitiligo. Certain 

herbs are known to stimulate melanogenesis through 

direct or indirect mechanisms. 

 

Key Herbs and Their Actions 
 Psoralea corylifolia (Bakuchi): Contains psoralen, a 

furocoumarin that enhances melanocyte proliferation and 

melanin synthesis. Psoralen acts as a photosensitizer, 

increasing the efficacy of ultraviolet (UV) exposure 

(Sharma et al., 2021). 

 Glycyrrhiza glabra (Licorice): Glabridin and 

liquiritin inhibit tyrosinase degradation, a key enzyme in 

melanin synthesis, and modulate pigment production 

pathways (Kim et al., 2022). 

 

Pathways Involved 
 Tyrosinase Activation: Both psoralen and glabridin 

promote the activation of tyrosinase, a rate-limiting 

enzyme in melanogenesis (Dwivedi et al., 2021). 

 

 UV-Sensitization: Psoralen increases the sensitivity 

of melanocytes to UV-A radiation, stimulating melanin 

production (Kumar et al., 2022). 

 

Table 6: Herbs and their effects on melanogenesis. 

Herb Active Compound (s) Mechanism of Action 

Psoralea corylifolia Psoralen UV-sensitization, tyrosinase activation 

Glycyrrhiza glabra Glabridin, liquiritin Tyrosinase activation, melanin synthesis 
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4.2 Immunomodulatory Effects 

Autoimmune dysregulation plays a significant role in 

vitiligo pathogenesis. Certain herbs help modulate 

immune responses. 

 

Key Herbs 
 Withania somnifera (Ashwagandha): Reduces the 

overactivity of CD8+ T cells and balances pro-

inflammatory cytokines like IFN-γ and TNF-α (Rai et al., 

2022). 

 

 Azadirachta indica (Neem): Contains nimbolide and 

azadirachtin, which suppress the Th1 immune response 

and reduce autoantibody levels (Kumar et al., 2022). 

Mechanisms 
 Cytokine Modulation: Ashwagandha and neem 

reduce pro-inflammatory cytokines while enhancing anti-

inflammatory cytokines like IL-10 (Gupta et al., 2020). 

 

 Regulation of Immune Cell Activity: They 

suppress autoreactive T cells and promote T regulatory 

cells, restoring immune homeostasis (Dwivedi et al., 

2021). 

 

 

 

Table 7: Iimmunomodulatory herbs and their mechanisms. 

Herb Active Compound(s) Immunomodulatory Action 

Withania somnifera Withanolides 
Suppresses pro-inflammatory 

cytokines 

Azadirachta indica Nimbolide, azadirachtin 
Enhances anti-inflammatory 

cytokines 

 

4.3 Oxidative Stress Reduction 

Oxidative stress is a major contributing factor to 

melanocyte destruction in vitiligo. Antioxidant-rich 

herbs play a vital role in mitigating this damage. 

 

Key Herbs 
 Phyllanthus emblica (Amla): Rich in vitamin C and 

tannins, Amla scavenges free radicals and restores 

antioxidant defenses (Sharma et al., 2021). 

 

 Centella asiatica (Gotu Kola): Contains asiaticoside 

and madecassoside, which reduce lipid peroxidation and 

enhance antioxidant enzyme activity (Kim et al., 2022). 

 

Role of Polyphenols and Flavonoids 
Polyphenols like catechins and flavonoids such as 

quercetin neutralize reactive oxygen species (ROS) and 

repair oxidative damage to melanocytes (Kumar et al., 

2022). 

Table 8: Antioxidant-rich herbs and their effects. 

Herb Active Compound(s) Antioxidant Mechanism 

Phyllanthus emblica Vitamin C, tannins 
ROS scavenging, lipid 

peroxidation reduction 

Centella asiatica Asiaticoside, madecassoside 
Enhances antioxidant enzyme 

activity 

 

5. Antioxidant Properties of Selected Herbs 

5.1 Analytical Techniques to Evaluate Antioxidant 

Potential 

Accurate evaluation of the antioxidant potential of herbal 

extracts is essential to understand their efficacy in 

managing oxidative stress in vitiligo. Various analytical 

techniques are employed. 

 

DPPH Radical Scavenging Assay 
 Measures the ability of an herb to neutralize DPPH 

radicals, a stable free radical. 

 Phyllanthus emblica and Centella asiatica have 

shown significant DPPH radical scavenging activity, 

attributed to their polyphenolic compounds (Kumar et al., 

2022). 

 

Ferric Reducing Antioxidant Power (FRAP) Assay 

 Assesses the reduction of ferric ions (Fe³⁺) to ferrous 

ions (Fe²⁺) by antioxidants in the herb. 

 Amla exhibits high FRAP values due to its ascorbic 

acid content (Sharma et al., 2021). 

ABTS Radical Cation Decolorization Assay 
 Measures the ability of herbal compounds to 

neutralize ABTS radicals. 

 Centella asiatica shows superior ABTS radical 

scavenging compared to other herbs like Aloe vera 

(Gupta et al., 2020). 

 

Lipid Peroxidation Assay 
 Evaluates the inhibition of lipid peroxidation, a key 

marker of oxidative damage. 

 Asiaticoside from Centella asiatica effectively 

reduces lipid peroxidation in vitro (Kim et al., 2022). 

 

5.2 Comparative Antioxidant Capacity of Herbal 

Extracts 

The antioxidant capacity of herbal extracts varies based 

on their bioactive compounds and methods of 

preparation. 
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 Comparison Based on Total Phenolic Content 

(TPC) 
Phyllanthus emblica exhibits higher TPC than Centella 

asiatica, correlating with its stronger antioxidant 

properties (Dwivedi et al., 2021). 

 

 Assessment Using Multiple Techniques 
Comparative studies show that extracts rich in phenolics 

and flavonoids, such as amla, consistently outperform 

herbs like neem in scavenging free radicals (Kumar et al., 

2022). 

Table 9: Comparative antioxidant properties of selected herbs. 

Herb 
Key 

Antioxidants 

DPPH 

Scavenging (%) 

FRAP (μmol 

Fe²⁺/g) 

ABTS 

Scavenging (%) 

Phyllanthus 

emblica 

Vitamin C, 

tannins 
87% 1,200 92% 

Centella asiatica 
Asiaticoside, 

flavonoids 
75% 950 85% 

Azadirachta 

indica 

Nimbolide, 

polyphenols 
65% 700 72% 

 

5.3 Synergistic Effects of Herbal Compounds in 

Reducing Oxidative Stress 

Many herbs exhibit synergistic antioxidant effects when 

combined 

 Combination of Phyllanthus emblica and Centella 

asiatica: Amla provides robust ROS scavenging, while 

asiaticoside from Centella asiatica enhances antioxidant 

enzyme activity. Together, they amplify oxidative stress 

mitigation (Sharma et al., 2021). 

 

 Role of Polyphenols and Flavonoids: Polyphenols 

(e.g., catechins) and flavonoids (e.g., quercetin) from 

different herbs enhance each other’s efficacy by targeting 

multiple oxidative pathways simultaneously (Gupta et al., 

2020). 

 

 Herbal Formulations: Ayurvedic formulations 

combining herbs like amla, neem, and licorice show 

higher antioxidant capacities than single herbs due to 

their complementary bioactive compounds (Kim et al., 

2022). 

 

6. Formulations and Application Methods 

6.1 Traditional Formulations: Oils, Pastes, and 

Decoctions 

Traditional formulations have been used for centuries in 

ethnomedicine to treat vitiligo. These include 

Oils  
 Herbal oils, such as Psoralea corylifolia (Bakuchi) 

oil, are widely used. The oil is prepared by soaking seeds 

in carrier oils like coconut or sesame oil and is applied 

topically to affected areas. 

 Azadirachta indica (Neem) oil is also used due to its 

immunomodulatory and antioxidant properties (Sharma 

et al., 2021). 

 

Pastes 
 Pastes made by grinding herbs with water or other 

solvents are directly applied to depigmented patches. 

 A paste of Curcuma longa (Turmeric) combined 

with mustard oil is a common traditional remedy for 

vitiligo (Dwivedi et al., 2021). 

 

 

Decoctions 
 Herbal decoctions, such as those prepared from 

Phyllanthus emblica (Amla) and Tinospora cordifolia, 

are consumed orally to enhance systemic antioxidant 

defenses (Gupta et al., 2020). 

 

6.2 Modern Advancements: Nanoformulations, 

Creams, and Capsules 

Recent advancements have improved the efficacy, 

stability, and patient compliance of herbal formulations. 

 

Nanoformulations 
 Liposomes: Encapsulation of herbal extracts, such 

as psoralen, in liposomes improves skin penetration and 

enhances UV-sensitization efficacy (Kumar et al., 2022). 

 

 Nanogels: Amla-loaded nanogels demonstrate 

prolonged antioxidant activity and sustained release, 

reducing the frequency of application (Rai et al., 2022). 

 

Creams 
 Herbal creams enriched with polyphenols from 

Centella asiatica and Phyllanthus emblica are popular 

due to their ease of application and enhanced stability. 

 

 These creams are often combined with sun-blocking 

agents for dual action (Kim et al., 2022). 

 

Capsules and Tablets 
 Standardized extracts of herbs like Withania 

somnifera and Phyllanthus emblica are formulated into 

capsules for systemic antioxidant and 

immunomodulatory effects. 

 

 Microencapsulation techniques improve the stability 

and bioavailability of active compounds like curcumin 

(Sharma et al., 2021). 

 

6.3 Dosage Forms and Bioavailability Enhancement 

The therapeutic effectiveness of herbal remedies depends 

significantly on their bioavailability and delivery. 
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Strategies for Bioavailability Enhancement 
 Use of Piperine: Co-formulation with Piper nigrum 

(black pepper) enhances the bioavailability of curcumin 

by inhibiting its metabolism (Gupta et al., 2020). 

 

 Nanocarriers: Encapsulation of flavonoids in 

nanoparticles prevents degradation in the gastrointestinal 

tract and improves absorption (Kim et al., 2022). 

 

Customized Dosage Forms 
 Topical Gels: Provide localized delivery with 

minimal systemic side effects, especially for psoralen-

containing formulations. 

 

 Transdermal Patches: Deliver antioxidants like 

quercetin directly to melanocytes while bypassing first-

pass metabolism (Dwivedi et al., 2021). 

 

7. Integrative Approaches for Enhanced Efficacy 

7.1 Combining Herbal Remedies with Conventional 

Therapies 

The integration of herbal remedies with conventional 

therapies enhances the efficacy and minimizes side 

effects in vitiligo treatment. 

 Combinaion with Corticosteroids 
Herbal formulations like Psoralea corylifolia oil are 

combined with topical corticosteroids to boost 

repigmentation rates by improving melanocyte 

proliferation. Studies indicate a synergistic effect, 

reducing the need for high steroid doses and minimizing 

long-term side effects (Sharma et al., 2021). 

 

 Integration with Phototherapy 
Psoralen derived from Psoralea corylifolia enhances the 

efficacy of narrowband ultraviolet B (NB-UVB) therapy 

by acting as a photosensitizer. Clinical trials report that 

NB-UVB combined with psoralen reduces the time 

required for visible repigmentation compared to 

phototherapy alone (Kim et al., 2022). 

 

 Adjunctive Use with Immunomodulators 
Herbs like Centella asiatica and Withania somnifera 

complement calcineurin inhibitors, enhancing immune 

modulation while protecting against oxidative damage 

(Kumar et al., 2022). 

 

Table 10: Integrative Approaches Combining Herbal Additives with Conventional Vitiligo Therapies.  

Therapy Herbal Additive Mechanism of Action Outcome 

Topical Corticosteroids Psoralea corylifolia 
Enhances melanocyte 

proliferation 

Reduced steroid 

dosage, faster response 

NB-UVB Phototherapy 
Psoralen (Psoralea 

corylifolia) 

Photosensitization, 

improved efficacy 
Quicker repigmentation 

Calcineurin Inhibitors Centella asiatica 
Immunomodulation, 

oxidative stress reduction 

Enhanced immune 

response, reduced ROS 

 

7.2 Role of Diet, Lifestyle Modifications, and 

Phototherapy 

A holistic approach addressing lifestyle factors enhances 

the overall effectiveness of vitiligo management. 

Dietary Interventions 

 Antioxidant-Rich Foods 
A diet high in antioxidants, such as vitamin C, E, and 

beta-carotene, supports melanocyte health. Foods like 

citrus fruits, spinach, and nuts are particularly beneficial 

(Dwivedi et al., 2021). 

 

 Copper-Rich Diet 
Copper aids in melanin production. Copper-rich foods 

like nuts, seeds, and mushrooms are recommended 

(Gupta et al., 2020). 

 

Lifestyle Modifications 

 Stress Management 
Chronic stress exacerbates autoimmune responses. 

Incorporating practices like yoga and meditation helps in 

stress reduction (Kumar et al., 2022). 

 

 Sun Protection 
Proper sun protection prevents further melanocyte 

damage, while controlled sun exposure can stimulate 

melanin production. 

 

Phototherapy as an Integrative Tool 
 NB-UVB remains the gold standard for vitiligo 

treatment, and combining it with herbal remedies like 

psoralen or antioxidant creams enhances outcomes 

(Sharma et al., 2021). 

 

 

 

 

 

 

 

 

 

 

 

Table 11: Complementary Strategies for Enhancing Vitiligo Treatment 

Intervention Specific Strategy Rationale 

Dietary Changes 
Antioxidant-rich foods, copper 

supplementation 

Reduces oxidative stress, 

supports melanogenesis 
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Stress Management Yoga, meditation Mitigates autoimmune response 

Phototherapy 
Controlled NB-UVB exposure 

with herbal creams 

Synergistic repigmentation 

effects 

 

7.3 Case Studies and Clinical Trial Evidence 

Case Studies 
 Case 1: A 32-year-old female with generalized 

vitiligo showed significant improvement after combining 

NB-UVB therapy with Psoralea corylifolia oil. 

Repigmentation was evident in 75% of lesions within six 

months (Kim et al., 2022). 

 

 Case 2: A pediatric patient treated with Phyllanthus 

emblica capsules and an antioxidant-rich diet 

demonstrated reduced oxidative stress markers and 

partial repigmentation after four months (Gupta et al., 

2020). 

Clinical Trials 
 A randomized controlled trial evaluated the efficacy 

of NB-UVB with psoralen vs. NB-UVB alone in 100 

vitiligo patients. The combination therapy group 

achieved faster and more extensive repigmentation 

(Sharma et al., 2021). 

 

 Another trial assessing the effect of Centella 

asiatica extract as an adjunct to corticosteroids found 

improved outcomes in both repigmentation and immune 

modulation (Kumar et al., 2022). 

 

Table 12: Clinical Evidence Supporting Herbal Adjuncts in Vitiligo Treatment. 

Study Population Intervention Outcome 

Case Study 1 32-year-old female 
NB-UVB + Psoralea 

corylifolia oil 

75% repigmentation within 

6 months 

Clinical Trial 1 100 patients 
NB-UVB + Psoralen 

vs. NB-UVB alone 

Faster, more extensive 

repigmentation 

Clinical Trial 2 50 patients 
Centella asiatica + 

corticosteroids 

Enhanced immune 

modulation, repigmentation 

 

8. Safety, Toxicity, and Regulatory Considerations 

8.1 Adverse Effects and Contraindications 

While herbal remedies are often perceived as safe, they 

can have potential side effects, contraindications, and 

interactions with other treatments. 

 

Adverse Effects of Common Herbs 

 Psoralea corylifolia (Bakuchi) 
May cause phototoxicity when applied topically, 

especially with inadequate UV protection. Oral ingestion 

can lead to gastrointestinal disturbances and 

hepatotoxicity in some individuals (Sharma et al., 2021). 

 

 Glycyrrhiza glabra (Licorice) 
Prolonged use may result in hypokalemia, hypertension, 

and pseudoaldosteronism due to glycyrrhizin content 

(Gupta et al., 2020). 

 

 Phyllanthus emblica (Amla) 
Generally safe but may cause mild digestive discomfort 

when consumed in high doses. 

 

Contraindications and Drug Interactions 
 Herbal remedies containing psoralen should not be 

used in individuals with photosensitivity disorders. 

 Herbs with immunomodulatory effects, like 

Withania somnifera, should be cautiously used in 

patients with autoimmune diseases or on 

immunosuppressants (Dwivedi et al., 2021). 

 

 
 
 

8.2 Standardization Challenges in Herbal Products 

The efficacy and safety of herbal remedies depend on 

consistent quality and standardization, which face several 

challenges. 

 Variability in Phytochemical Content 
Environmental factors, such as soil quality and climate, 

significantly influence the phytochemical composition of 

herbs (Kumar et al., 2022). 

 

 Contamination and Adulteration 
Herbal products may be contaminated with heavy metals, 

pesticides, or microbial agents, posing health risks (Kim 

et al., 2022). Adulteration with synthetic compounds to 

enhance efficacy is another concern. 

 

 Lack of Standardized Dosage 
Many herbal formulations lack established therapeutic 

dose ranges, increasing the risk of toxicity or 

underdosing (Gupta et al., 2020). 

 

8.3 Guidelines for Quality Control and Approval 

To ensure safety, efficacy, and consistency, stringent 

regulatory frameworks and quality control measures are 

required. 

 

Quality Control Parameters 
 Standardized Extracts: Use of marker compounds 

like psoralen for Psoralea corylifolia or ascorbic acid for 

Phyllanthus emblica ensures consistent potency. 

 

 Testing for Contaminants: Heavy metal analysis 

and microbial contamination testing are essential before 

product approval. 
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Regulatory Frameworks 

 Good Manufacturing Practices (GMP) 
Mandatory adherence to GMP guidelines for herbal 

product manufacturers to ensure quality and safety 

(Dwivedi et al., 2021). 

 

 FDA and WHO Guidelines 
Regulatory agencies like the FDA and WHO recommend 

detailed clinical evaluations, including toxicity studies, 

before approving herbal remedies. 

 

Labeling and Documentation 
Clear labeling of ingredients, dosage, and 

contraindications is critical for consumer safety. 

Documentation of traditional and clinical evidence 

enhances acceptance in global markets. 

 

9. Future Directions and Research Gaps 

9.1 Need for Robust Clinical Trials and Mechanistic 

Studies 

Despite the promising therapeutic potential of herbal 

remedies for vitiligo, several research gaps need to be 

addressed for their clinical adoption. 

Lack of Large-Scale Clinical Trials 
 While some studies suggest efficacy, most herbal 

interventions lack large-scale, multicenter clinical trials 

with standardized methodologies. Such trials are crucial 

for confirming the safety and efficacy of herbal 

treatments across diverse populations (Sharma et al., 

2021). 

 

 Future trials should involve randomized controlled 

designs, long-term follow-up, and inclusion of diverse 

patient demographics. 

 

Mechanistic Studies 
 More in-depth mechanistic studies are needed to 

better understand how herbs like Psoralea corylifolia or 

Centella asiatica modulate immune response, oxidative 

stress, and melanogenesis at the molecular level (Gupta 

et al., 2020). 

 

 Understanding the interactions between these herbs 

and conventional therapies could lead to optimized 

combination treatments. 

 

9.2 Exploring Novel Herbs and Phytochemicals 

Identification of New Herbal Sources 
 Further exploration of traditional medicine systems 

and indigenous plants could uncover novel herbs with 

potential anti-vitiligo properties. 

 

 For example, plants like Silybum marianum (Milk 

Thistle) and Curcuma longa (Turmeric) have been 

shown to have anti-inflammatory and antioxidant 

properties, warranting exploration in vitiligo treatment 

(Kumar et al., 2022). 

 

 

 

Phytochemical Screening and Isolation 
 Research into the isolation of bioactive compounds 

from known and novel herbs is essential for identifying 

potent, bioavailable ingredients that can be used in 

targeted treatments. 

 

 Advances in analytical techniques like high-

performance liquid chromatography (HPLC) and mass 

spectrometry could facilitate this process. 

 

9.3 Integration into Global Healthcare Systems 

 Challenges in Herbal Integration 
While herbal remedies are commonly used in many 

countries, integrating them into mainstream healthcare 

systems faces challenges such as regulatory barriers, lack 

of standardized formulations, and resistance from 

conventional medicine practitioners (Sharma et al., 2021). 

 

 Need for Harmonized Guidelines 
To facilitate global adoption, regulatory bodies must 

develop and harmonize guidelines for the use of herbal 

remedies in vitiligo treatment. This includes 

standardizing dosages, ensuring quality control, and 

establishing safety protocols. 

 

10. CONCLUSION 

10.1 Summary of Findings 

Herbal remedies for vitiligo offer promising alternatives 

or adjuncts to conventional therapies. Plants like 

Psoralea corylifolia (Bakuchi), Glycyrrhiza glabra 

(Licorice), Phyllanthus emblica (Amla), and Centella 

asiatica have demonstrated beneficial effects in 

stimulating melanogenesis, modulating immune 

responses, and reducing oxidative stress. While existing 

studies provide preliminary evidence for their efficacy, 

more rigorous clinical trials and mechanistic studies are 

needed to fully substantiate their therapeutic potential. 

 

10.2 Importance of Multidisciplinary Approaches to 

Vitiligo Treatment 

A holistic, integrative approach that combines herbal 

remedies with conventional treatments (e.g., 

phototherapy, corticosteroids) holds the greatest promise 

for improving outcomes for vitiligo patients. Combining 

lifestyle modifications, such as antioxidant-rich diets and 

stress management practices, with modern treatments can 

offer synergistic benefits and improve patient quality of 

life. 

 

10.3 Call for Increased Investment in Herbal 

Research 

There is an urgent need for increased investment in 

herbal research to explore novel phytochemicals, develop 

standardized formulations, and conduct robust clinical 

trials. Research should focus not only on the efficacy of 

herbal remedies but also on understanding their safety 

profiles, possible interactions with other therapies, and 

their integration into global healthcare systems. A 

multidisciplinary research approach will be essential to 
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unlock the full potential of herbal medicine in vitiligo 

treatment. 
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