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Abstract 

Vitiligo  is  a  persistent  skin  disorder  characterized  by  the  loss  of  pigmentation  due  to  the
destruction of melanocytes, which are responsible for producing skin color. Although the exact
cause  is  not  fully  understood,  it  is  believed  to  result  from  a  combination  of  genetic
predisposition,  autoimmune  responses,  and  environmental  factors  like  stress  or  trauma.  The
condition  leads  to  the  formation  of  depigmented  patches  on  the  skin,  hair,  and  mucous
membranes. While not life-threatening, vitiligo often causes considerable psychological distress,
including feelings of embarrassment, shame, and social stigma, which can significantly affect an
individual’s  emotional  health  and  quality  of  life.  Existing  treatment  options,  such  as
corticosteroids, phototherapy, and surgical procedures, offer varying levels of success, but no
definitive cure has  been found. This has sparked increased interest  in  alternative treatments,
particularly herbal remedies. Herbal substances like Ginkgo biloba, Curcumin, and Green Tea are
being studied for their  potential  to reduce oxidative stress, regulate the immune system, and
encourage  melanocyte  regeneration,  offering  promising  non-pharmaceutical  solutions  for
managing  vitiligo.  This  paper  offers  a  thorough  overview  of  vitiligo,  including  its
pathophysiology, classification, and epidemiology. It also examines current treatment methods,
with a focus on the potential advantages of herbal remedies. Furthermore, the paper discusses
ongoing research into molecular therapies aimed at improving melanocyte function and restoring
pigmentation.  Given the persistent nature of vitiligo and its significant psychological impact,
continued  exploration  of  both  conventional  and alternative  treatments  is  vital  for  enhancing
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patient  care.  As  research  advances,  new  treatment  approaches  may  provide  more  effective
solutions for managing vitiligo and reducing its emotional and social effects. The emerging role
of herbal remedies is also highlighted, positioning them as promising alternatives or supplements
to conventional treatments.
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1. Introduction 
Vitiligo is a condition marked by the appearance of white patches on the skin, caused by the loss 
of melanocytes, the cells responsible for producing skin pigment  [1]. While the exact cause 
remains unclear, vitiligo is believed to result from a complex interaction of autoimmune 
responses, genetic predisposition, and environmental factors such as stress or trauma [2]. The 
immune system mistakenly targets and destroys melanocytes, which leads to the loss of pigment 
in the affected skin areas [3]. This disruption in pigmentation is typically evident as depigmented
macules or patches, which can occur on various parts of the body, including the skin, hair, and 
mucous membranes [4]. Vitiligo has profound psychological and social effects on patients due to 
the visible nature of the disorder. It often carries social stigma, which may contribute to 
emotional distress, depression, and a decreased quality of life [5]. Though its precise cause 
remains uncertain, research into vitiligo’s underlying mechanisms continues to advance [6].

Traditionally, vitiligo has been managed using various treatment modalities, including 
corticosteroids, phototherapy, and surgical options such as melanocyte transplantation [7]. 
However, the effectiveness of these treatments varies from person to person, and there is no 
definitive cure for the condition [8]. As interest in alternative medicine has grown, herbal 
remedies have become a popular area of research for vitiligo management. Some herbal 
treatments, such as Ginkgo biloba, Curcumin, and Green Tea, have been explored for their 
potential benefits in reducing oxidative stress, enhancing immune function, and promoting 
melanocyte regeneration [9]. These herbal therapies offer promising alternative approaches for 
patients seeking non-pharmaceutical options to manage their condition [10].

Vitiligo’s pathophysiology is primarily driven by the destruction or dysfunction of melanocytes, 
which are responsible for skin pigmentation [11]. In autoimmune-related vitiligo, the body’s 
immune system mistakenly targets and destroys melanocytes, causing the skin to lose its natural 
color [12]. This process leads to the appearance of depigmented patches, which can vary in size 
from small macules (less than 1 cm in diameter) to larger patches [13]. These patches can affect 
any part of the skin, but they are most often seen on the face, hands, and arms [14]. Vitiligo also 
affects the hair, leading to depigmentation of the hair follicles, resulting in white or gray hair in 
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affected areas. The condition can extend to mucous membranes such as the mouth and genital 
regions as well [15].

A review of various epidemiological studies suggests that the global prevalence of vitiligo ranges
between 0.06% and 2.28%, with higher prevalence rates observed in regions like Africa and 
India [16]. In the Indian subcontinent, vitiligo is particularly common, with prevalence rates 
reaching up to 9.98% [17]. Other regions with notable prevalence include Nigeria (2.8%) and 
Romania (2.28%) [18]. Studies suggest that vitiligo affects both genders equally, though some 
reports indicate a slight predominance in females, which may be attributed to a higher incidence 
of autoimmune disorders in women or their greater concern with the cosmetic aspects of the 
condition. The onset of vitiligo generally occurs before the age of 30, and many individuals 
experience the first signs of the disease before turning 20. Early onset is often linked to a family 
history of the condition, suggesting a genetic predisposition.

Vitiligo is classified into two main types: segmental and non-segmental. Non-segmental vitiligo 
is more common, particularly in individuals between the ages of 10 and 30 [19]. Around 25% of 
vitiligo cases develop before the age of 10 [20]. Segmental vitiligo, on the other hand, typically 
develops earlier, often before age 10, and tends to remain localized to one side of the body [21]. 
Both types have distinct clinical features, but the underlying mechanisms of melanocyte 
destruction remain similar [22].

Recent studies using the Fitzpatrick skin phototype scale, which classifies skin types based on 
their response to sun exposure, show varying prevalence rates of vitiligo across different skin 
types [23]. The highest prevalence rates are seen in individuals with Fitzpatrick skin types III 
(light brown skin) and IV (moderate brown skin). A survey of over 35,000 participants across 
Europe, Japan, and the USA estimated the global prevalence of vitiligo at 1.3%, with Europe 
having the highest rate at 1.6%, followed by the USA at 1.4%, and Japan at 0.5% [24].

In addition to conventional treatments, herbal remedies such as Ginkgo biloba, Curcumin, and 
Green Tea have been investigated for their potential to modulate oxidative stress and promote 
melanocyte regeneration [25]. These natural treatments may offer a more holistic approach to 
managing vitiligo and are often considered by patients seeking alternative options. Current 
molecular formulations in vitiligo treatment are also focused on understanding the pathways 
involved in melanocyte loss and exploring compounds that can target these mechanisms to 
restore pigmentation [26]. This article provides a comprehensive overview of vitiligo, including 
its causes, classifications, pathogenesis, diagnosis, and available treatments. It also discusses the 
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role of herbal medicine in managing vitiligo, along with the promising molecular formulations in
development for future therapies.

Figure 1: Mechanisms of Vitiligo Pathogenesis

Schematic representation of key mechanisms in vitiligo pathogenesis, including autoimmune 
CD8+ T-cell attack on melanocytes, oxidative stress via ROS accumulation, genetic 
predisposition (NLRP1/PTPN22 mutations), and environmental triggers leading to depigmented 
patches across epidermal layers.

2. Psychological Impact of Vitiligo and Social Consequences

2.1.  Emotional and Psychological Challenges
Appearance plays a significant role in how individuals are judged, and those with skin conditions
like vitiligo may face negative social consequences. These conditions can affect daily life, mental
health, and social interactions, leading to feelings of guilt, shame, insecurity, and depression. 
Vitiligo, in particular, is associated with a decline in quality of life, impacting routine activities 
and work. Lesions on visible areas such as the face and hands can have a more profound effect 
on well-being. Many vitiligo patients report emotional distress and discrimination, with over 



ISSN: 3093-4737

hah, R.B., et al. (2026) Exploring the Role of Herbal Remedies and Alternative Therapies 
in Managing Vitiligo: A Comprehensive Review. Pan-African Journal of Health and 
Psychological Sciences. Vol 2; Issue 2. April-June 2026. https://doi.org/10.64261/rwjmr889

Pan-African Journal of Health and Psychological Sciences

50% experiencing staring, 16% overhearing rude comments, and 13% facing job discrimination. 
A survey of 600 individuals found that 59% felt vitiligo significantly impacted their lives.

2.2.  Associated Conditions in Vitiligo
2.2.1 Thyroid Dysfunction

Thyroid issues and autoimmune thyroid diseases have been found to be linked to vitiligo, with 
individuals suffering from vitiligo being more prone to developing both clinical and subclinical 
thyroid conditions compared to healthy individuals [27]. The most common autoimmune thyroid 
diseases associated with vitiligo are Hashimoto's thyroiditis and Graves' disease. A study 
conducted in 1994 on 35 vitiligo patients revealed that 43% had signs of thyroid disease, with 
22.8% showing thyroid dysfunction (17.1% hyperthyroidism and 5.7% hypothyroidism [28]. 
People with autoimmune thyroid disease exhibit a significantly higher prevalence of vitiligo 
compared to those with non-autoimmune thyroid conditions [29]. Additionally, individuals with 
generalized (non-segmental) vitiligo, especially those with a family history, are more likely to 
have autoimmune disorders than those with segmental vitiligo.

2.2.2. Other Associated Disorders

Research has suggested a link between vitiligo and other autoimmune conditions, including 
pernicious anemia, diabetes, systemic lupus erythematosus, rheumatoid arthritis, psoriasis, 
alopecia areata, and Addison’s disease. A study conducted between 2001 and 2006 in a 
Romanian population with a high rate of familial connections found that out of 51 patients with 
vitiligo, 22 also had one or more autoimmune disorders [30]. Among those with both vitiligo and
other autoimmune diseases, about 82% had generalized vitiligo (Spritz, 2010). Of these patients, 
31% had autoimmune thyroid disease, 14% had rheumatoid arthritis, and 12% had adult-onset 
type 1 diabetes [31]. Furthermore, these autoimmune conditions appeared to be more prevalent 
among first-degree relatives of vitiligo patients, suggesting a genetic predisposition to 
autoimmune and autoinflammatory disorders in certain families [32].

3. Classification
Vitiligo can be classified into three main forms: segmental, non-segmental, and 
mixed/unclassified [33]. These forms not only differ in their clinical presentation but also in their
underlying causes. Factors such as the appearance, location, and extent of the first skin lesions, 
the presence of other autoimmune disorders, and the disease's progression contribute to the 
classification of vitiligo. Commonly affected areas include parts of the body with darker 
pigmentation, such as the face (especially around the mouth and eyes), hands, nipples, armpits, 
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navel, sacrum, and genital areas. Vitiligo also frequently affects areas like the elbows, knees, 
fingers, and wrists [34].

Table 1. Classification of vitiligo

S.no. Vitiligo
Variants

Classes References

1. Segmental Segmental/Unsegmented [33]

2. Non-segmental Acrofacial/Universal/Mucosal/Mixed [34]

3. Undetermined Focal/Mucosal (one site) [34]

4. Management Approaches for Vitiligo

Phototherapy, along with topical and oral immunomodulators like corticosteroids and calcineurin
inhibitors, is commonly utilized in the treatment of vitiligo. Other available options include 
psychosocial interventions, depigmentation methods, alternative therapies, and surgical 
treatments. While vitiligo lesions often show resistance to these approaches, spontaneous 
repigmentation can occur in 1–25% of cases [35].

4.1.  Pharmacological Approaches for Vitiligo Treatment

4.1.1. Immunomodulators

Phototherapy and both topical and oral immunomodulators, like corticosteroids and calcineurin 
inhibitors, are commonly used to treat vitiligo. Topical corticosteroids (TCS) and calcineurin 
inhibitors (TCI) help suppress the immune response that damages the skin. Studies show that 
combining betamethasone with narrow-band UVB (NB-UVB) and calcipotriol enhances 
repigmentation compared to NB-UVB alone [36]. Topical steroids such as mometasone or 
clobetasol are equally effective as tacrolimus or pimecrolimus, with manageable side effects. 
However, concerns regarding the long-term use of tacrolimus, due to potential cancer risks, have 
been raised [37].
Research into 5-fluorouracil (5-FU), combined with microneedling, shows improved 
effectiveness in vitiligo treatment. Oral corticosteroids, administered in a micropulse regimen, 
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reduce side effects while maintaining efficacy. Topical corticosteroids are more effective than 
TCIs for achieving 50% repigmentation, and both treatments show similar results for 75% 
repigmentation. The main side effect of corticosteroids is skin thinning, which can be managed 
with lower-potency steroids and treatment breaks [38].
Other treatments include methotrexate and Janus kinase (JAK) inhibitors. Low-dose 
methotrexate offers similar benefits to corticosteroids, while JAK inhibitors like tofacitinib, 
ruxolitinib, and baricitinib inhibit IFN-g signaling to aid repigmentation.

4.1.2. Vitamin D and Phototherapy in Vitiligo Treatment

A study found that vitiligo may be linked to polymorphisms in the vitamin D receptor (VDR) 
gene, particularly the Apa-I polymorphism. Families with vitiligo also show higher rates of 
thyroid issues, diabetes, and rheumatoid arthritis. Calcipotriol combined with psoralen-UVA 
(PUVA) has been shown to speed up vitiligo treatment, while vitamin D analogues, such as 
cholecalciferol and ergocalciferol, can stimulate melanogenesis and enhance repigmentation 
when combined with UV therapy [39].

UVB phototherapy, especially narrow-band UVB (NB-UVB), is a common and effective 
treatment for vitiligo. It is often combined with topical corticosteroids or calcineurin inhibitors 
for better results. While PUVA was initially used, NB-UVB is preferred due to fewer side effects 
and better efficacy. Studies suggest that NB-UVB treatment should last 6 to 12 months to 
achieve significant repigmentation [40].

4.2.  Surgery 

Surgery is often considered a suitable treatment for segmental or stable vitiligo, with skin 
grafting and micropigmentation being the most common procedures. Before performing a 
permanent graft on hypopigmented areas that have remained stable for at least two years, a mini-
grafting test is recommended to evaluate the patient's response and the potential risk of 
Koebner's phenomenon at the donor site after 2-3 months. Potential side effects of vitiligo 
surgery include Koebner's phenomenon, keloid formation, hyperpigmentation, "cobblestoning," 
scarring, and infections. Split-thickness suction grafting has been shown to provide superior 
results compared to other techniques, such as control or suction blister grafts. Hyaluronic acid is 
increasingly used in grafting due to its improved compatibility with the skin. A double-blind trial 
demonstrated that a hyaluronic acid-enriched graft led to more than 70% repigmentation in 77% 
of patients after 12 months, compared to a placebo [41].
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4.3.  Herbal Compounds for the Treatment of Vitiligo

Herbal compounds have long been recognized as potential therapeutic options for managing 
vitiligo. Since ancient times, various herbal products with different properties and effects have 
been used to treat this condition [42]. This overview highlights several herbal remedies that are 
commonly used to address vitiligo, a skin disorder characterized by the loss of pigment in certain
areas, resulting in white patches on the skin. The causes of vitiligo are often associated with 
autoimmune factors, oxidative stress, and a disruption in the skin's ability to produce melanin. 
While there is no definitive cure for vitiligo, many herbal compounds and traditional treatments 
offer promise in managing the condition [43]. Below is a summary of several herbal compounds, 
their mechanisms, and their potential benefits for individuals affected by vitiligo, as outlined in 
the Table 2. 

Table 2: Herbal Compounds and Their Potential Benefits for the Treatment of Vitiligo

S.no Compound Source/Origin Mechanism/Action Potential
Benefits for

Vitiligo

References

1. Ginkgo
biloba

Plant  (Ginkgo
tree leaves)

Antioxidant,
improves
circulation and
immune modulation

May  help  in
repigmentation
by  improving
blood
circulation  to
affected areas.

[44]

2. Cucumis
melo

Cantaloupe
(Melon)

Rich  in
antioxidants,
particularly
superoxide
dismutase (SOD)

May  reduce
oxidative stress,
a  key  factor  in
vitiligo
development.

[45]

3. Khellin Plant  (Ammi
visnaga)

Photosensitizing
agent,  anti-
inflammatory,
enhances
melanogenesis

Can  induce
repigmentation
by  promoting
melanin
production.

[46]

4. Picrorhiza
kurroa

Plant
(Picrorhiza)

Immunomodulatory,
anti-inflammatory,
antioxidant

Used  in
Ayurvedic
medicine  for
skin  disorders

[47]
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and  may
help reduce
autoimmune
activity  in
vitiligo.

5. Polypodium
leucotomos

Fern
(Polypodium)

Antioxidant,
reduces  oxidative
stress,  anti-
inflammatory

Protects  skin
cells  from
oxidative
damage,  may
help  in  skin
depigmentation.

[48]

6. Traditional
Chinese
Medicine

Various  plants
and  herbs
(e.g.,  Reishi,
Ginseng)

Restores  balance  in
the  body,  anti-
inflammatory,
improves  immune
function

Offers a holistic
approach  to
treat  vitiligo,
focusing  on
internal
harmony.

[49]

7. Green  Tea
Polyphenols

Green  Tea
(Camellia
sinensis)

Antioxidant,  anti-
inflammatory,
immune modulation

Polyphenols
may  reduce
oxidative  stress
and  support
immune
function  in
vitiligo.

[50]

8. Capsaicin Stimulates
melanogenesis
,  anti-
inflammatory

Capsaicin  has  been
shown  to  help
stimulate  melanin
production  in
vitiligo areas.

Capsaicin  has
been  shown  to
help  stimulate
melanin
production  in
vitiligo areas.

[51]

9. Curcumin Turmeric
(Curcuma
longa)

Anti-inflammatory,
antioxidant,
immune modulation

May  reduce
inflammation
and  oxidative
stress in vitiligo
lesions,
promoting
repigmentation.

[52]

Herbal remedies have garnered interest for their potential in treating vitiligo, with various plants 
and compounds offering unique mechanisms to address the underlying causes of the condition. 
One such remedy is Ginkgo biloba, a well-known herbal supplement that is primarily used for its
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antioxidant properties [53]. By combating oxidative stress, Ginkgo biloba helps to improve 
circulation, which can be particularly beneficial for vitiligo patients. Enhanced blood flow to the 
affected skin areas may stimulate melanocytes, the cells responsible for skin pigmentation, 
potentially aiding in repigmentation. Another plant, Cucumis melo (cantaloupe), is rich in 
superoxide dismutase (SOD), a powerful antioxidant that neutralizes harmful free radical [54]. In
the case of vitiligo, oxidative stress contributes to the destruction of melanocytes, and cucumis 
melo may help protect these cells from further damage while promoting skin repigmentation. 
Similarly, Khellin, derived from the plant Ammi visnaga, shows promise for vitiligo treatment 
due to its photosensitizing properties [55]. This means it may enhance the skin’s responsiveness 
to light therapy, commonly used in vitiligo treatment, while its anti-inflammatory effects and 
ability to stimulate melanogenesis (the production of melanin) make it a potential therapeutic 
candidate for repigmentation. In Ayurvedic medicine, Picrorhiza kurroa has been used for 
centuries for its immune-modulating and anti-inflammatory properties [56]. It is believed to 
balance the immune system, possibly reducing the autoimmune attack on melanocytes that 
contributes to vitiligo. Additionally, as an adaptogen, it may alleviate stress, a known exacerbator
of vitiligo symptoms. Another herbal remedy, Polypodium leucotomos, an extract from a fern, 
has shown both antioxidant and anti-inflammatory effects, both crucial in managing vitiligo. It 
can protect skin cells from oxidative damage and may assist in halting further depigmentation 
while supporting repigmentation. Traditional Chinese Medicine (TCM) utilizes herbs like 
ginseng and Reishi, focusing on restoring balance within the body [57]. TCM often treats vitiligo
through a holistic approach, addressing both the condition itself and the underlying factors such 
as stress and immune system imbalance. Green tea polyphenols, especially epigallocatechin 
gallate (EGCG), have been identified as powerful antioxidants with immune-modulating effects, 
which can be beneficial for vitiligo patients, particularly those with autoimmune-related 
conditions. Capsaicin, a compound found in chili peppers, has also been studied for its potential 
to treat vitiligo. Known for its ability to stimulate melanogenesis and reduce inflammation, 
capsaicin may support the regeneration of pigment in affected skin areas. Finally, Curcumin, the 
active compound in turmeric, has anti-inflammatory and antioxidant properties that help reduce 
oxidative stress, a major contributor to vitiligo [58]. Curcumin may also promote the 
regeneration of melanocytes, offering an additional therapeutic pathway for vitiligo management
[59]. Collectively, these herbal remedies provide promising alternatives to traditional treatments, 
targeting various mechanisms involved in vitiligo, from oxidative stress and inflammation to 
immune modulation and melanocyte regeneration. Further clinical studies are needed to fully 
validate their efficacy and safety in managing vitiligo, but their use in complementary and 
alternative medicine provides hope for patients seeking holistic treatment options [60].
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Figure 2:- Herbal Remedies for Vitiligo

Infographic of nine key herbal compounds (Ginkgo biloba, Cucumis melo, Khellin, Picrorhiza 
kurroa, Polypodium leucotomos, TCM herbs, green tea polyphenols, capsaicin, curcumin) 
illustrating their antioxidant, immunomodulatory, and melanogenesis mechanisms from Table 2.

5. Future directions

Future directions for vitiligo management should prioritize integrating herbal remedies with 
emerging targeted therapies to address unmet needs in repigmentation, immune modulation, and 
patient quality of life.
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5.1.  Immunomodulatory Advances

Janus kinase (JAK) inhibitors like topical ruxolitinib offer superior facial repigmentation (≥75% 
improvement in ~30% of patients) by disrupting IFN-γ signaling, reducing reliance on 
corticosteroids with their risks of atrophy. Future trials of oral JAKs, IL-15 antagonists, and 
TNF-α biologics will target non-segmental vitiligo progression, potentially achieving sustained 
remission when combined with narrow-band UVB phototherapy.

5.2.  Nanotechnology and Delivery Systems

Lipid nanoparticles and microneedling enhance bioavailability of herbal actives such as 
curcumin and quercetin, overcoming poor skin penetration while minimizing oxidative stress via 
Nrf2 pathway activation. Hyaluronic acid scaffolds for melanocyte grafts promise >70% 
repigmentation in stable cases, with reduced Koebner phenomenon risks.

5.3. Precision and Regenerative Therapies

CRISPR/Cas9 editing of susceptibility genes (e.g., NLRP1, PTPN22) and melanocyte stem cell 
therapies will enable personalized interventions based on genetic profiling and AI-driven lesion 
analysis. Hybrid formulations standardizing extracts like Ginkgo biloba and Picrorhiza kurroa 
alongside JAK inhibitors could synergize antioxidant and anti-inflammatory effects.

5.4. Holistic and Clinical Priorities

Multicenter RCTs must validate herbal-molecular combinations for safety and efficacy across 
skin types, incorporating psychosocial support and microbiome modulation via probiotics. Long-
term studies tracking relapse rates and quality-of-life metrics will guide guidelines, aiming for 
curative paradigms by 2030

6. Conclusion

Vitiligo is a condition that can affect anyone, regardless of gender, age, ethnicity, or skin color, 
and often emerges before the age of 30. While it is not life-threatening, its impact on an 
individual’s appearance and the associated social stigma can be profound, leading many patients 
to seek ways to conceal their skin lesions. Although existing treatments are available, they often 
have limitations, and the condition’s chronic nature, combined with psychological challenges, 
calls for more comprehensive approaches. Alternative treatments, including herbal remedies like 
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Psoralea corylifolia, Ginkgo biloba, and Curcuma longa, show promise in alleviating symptoms 
and improving patient quality of life. Additionally, molecular formulations designed to enhance 
the effectiveness of these treatments may provide more targeted solutions. However, further 
clinical research is essential to confirm the safety and efficacy of these alternative therapies in 
vitiligo management, offering hope for improved outcomes for those affected by this condition.
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