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INTRODUCTION
Vitiligo is a common form of localized 
depigmentation. An acquired condition caused 
by the gradual loss of melanocytes. This 
condition is characterized by milky-white, 
sharply demarcated macules.1 Worldwide, 
vitiligo is estimated to be prevalent in 0.5%–
1% of people. Vitiligo occurs in about 50% of 
patients under the age of 20, and it affects both 
sexes equally.2 In active vitiligo, histopathology 
reveals perivascular lymphocytic infiltration, 
epidermal aggression, and basal layer vacuolar 
degeneration. In inflammatory vitiligo, there 

is an infiltrate of lymphocytes and histiocytes 
along the erythematous border. In some biopsies, 
mainly in the active stages of the disease, this 
infiltrate is also found in the marginal areas. 
There is a lack of dopa-positive melanocytes 
in the basal layer of the epidermis according to 
histochemical studies.3

Theories to explain the pathogenesis of 
Vitil igo:
In terms of vitiligo aetiology, there are a various  
theories; the same mechanism may not apply to 
every case. 
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ABSTRACT
Vitiligo is a common form of localized depigmentation. An acquired condition caused by the gradual loss of melanocytes. 
Clinically it is is characterized by milky-white,  sharply demarcated macules. Worldwide prevalence of vitiligo is 
estimated to be varying from 0.5% –1%. Age of onset in around half of the cases is less than 20 years of age, and it 
affects both the sexes equally. Histopathology of active vitiligo reveals perivascular lymphocytic infiltration, epidermal 
aggression, and basal layer vacuolar degeneration. Special stains for melanin reveal a lack of dopa-positive melanocytes 
in the basal layer of the epidermis. The etiology of vitiligo is not fully understood and there are various theories 
suggested. But, none of them seems to explain all the cases by its own. Hence, it is often purported to be multifactorial.  
Regarding management, there are number of safe and highly effective therapies approved in recent years. A combination 
of phototherapy, systemic and topical immunosuppressive agents, and surgical procedures may slow the progression of 
the condition, transform depigmented patches, and promote repigmentation. The ability of certain nutrients to modulate, 
promote, or interfere with pathophysiology and immune system activity is referred to as immunonutrition. We will 
discuss the food and food components that may affect the vitiligo.
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The autoimmune/autoinflammatory theory:
There is strong evidence for the autoimmune/
auto-inflammatory theory, which is currently the 
leading hypothesis. This theory is based on the 
clinical association between vitiligo and sever-
al autoimmune or auto-inflammatory diseases. 
Genetic susceptibility to other autoimmune dis-
eases has been demonstrated in association with 
vitiligo. A number of circulating autoantibodies 
specific for pigment cells have been detected in 
the sera of patients with vitiligo. In about 10% of 
patients, anti-melanocyte antibodies are present 
at high levels, especially those against tyrosinase 
1 and 2 (TRP-1 and TRP-2).4 Cell-mediated im-
munity may be activated in vitiligo, according to 
studies revealing CD4+ and CD8+ lymphocytes 
in the dermal-epidermal junction.5,6

NEURAL THEORY
According to Lerner’s “neural theory,” dysfunc-
tion of the sympathetic nervous system (SNS) af-
fects melanin production and causes depigmen-
tation.7  In vitiligo patients, nerve growth factor 
(NGF) levels & HVA and VMA levels are corre-
lated with disease activity.8 Moreover, stress can 
trigger the release of catecholamines by stimu-
lating the hypothalamic-pituitary-adrenal axis. 
By releasing catecholamines, stressors cause 
vasoconstriction, hypoxia, and an overproduc-
tion of oxygen radicals that lead to melanocyte 
destruction.9

Integrated theory (convergence theory):
The convergence theory explains that vitiligo 
may be a syndrome with multi-factorial etiology 
rather than a single disease. As the pathophysiol-
ogy of vitiligo cannot be adequately explained by 
immune or non immune mechanisms, the most 

accepted theory suggests that the pathophysiol-
ogy of vitiligo is influenced by a combination of 
biochemical, environmental, and immunological 
factors.10

INTRINSIC THEORY
In the intrinsic theory, an intrinsic defect in 
melanocytes may cause melanocyte death. The 
abnormal rough endoplasmic reticulum, the 
lack of melanocyte growth factors such as basic 
fibroblast growth factor (bFGF) and the decrease 
in melanocytes expressing the c-kit receptor may 
contribute to melanocyte damage.11

Apoptosis and accelerated cell senescence:
The non-lesional skin of vitiligo patients shows 
some cytologic changes, including vacuoliza-
tion of cytoplasm, marginalization of DNA in 
the nucleus, dendrite loss, and detachment.12 
Furthermore, degeneration of basal and supra-
basal epidermal cells in the depigmented and 
normally pigmented skin due to swelling of the 
membrane-bound organelles, formation of vacu-
oles, and cytoplasm condensation are associated 
with the apoptotic changes.13 The lower expres-
sion levels of the antiapoptotic Bcl-2 and FLIP 
proteins in vitiliginous skin, the high levels of 
the proapoptotic bax and p53 proteins, and the 
active forms of caspase-3, 8, and 9 contribute to 
the apoptotic process in vitiligo.14

BIOCHEMICAL THEORY
The biochemical hypothesis argues that bio-
chemical abnormalities of melanocytes and ke-
ratinocytes leading to aberrant melanization are 
in vitiligo pathogenesis. Oxidative stress is im-
plicated in the destruction of melanocytes.15 It 
has been suggested that defective free radical 
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defense, excessive hydrogen peroxide (H2O2), 
and toxic intermediate melanin metabolites 
play a role in this process.16 Danger signals 
named damage-associated molecular patterns 
(DAMPs), including reactive oxygen species 
(ROS) and iHSP70, are released from stressed 
melanocytes.17 A rise in oxidative stress markers 
(superoxide dismutase, malondialdehyde, and 
ROS) and a reduction in antioxidative enzymes 
(catalase, glutathione peroxidase, glutathione re-
ductase, thioredoxin reductase, thioredoxin, and 
superoxide dismutases) are caused by increased 
sensitivity of melanocytes to external prooxidant 
stimuli.18 It has also been suggested that mito-
chondrial dysfunction, such as changes in mito-
chondrial transmembrane potential and electron 
transport chain, may play a role in vitiligo patho-
physiology.19 The recycling of tetrahydrobiop-
terin, which is an essential cofactor in tyrosinase 
synthesis from L-phenylalanine, is also affected 
by oxidative stress. Dihydropteridin reductase, 
a key enzyme involved in the recycling process 
of 6-tetrahydrobiopterin, is modified by oxida-
tive stress by altering its active site.18 Therefore, 
there is an increase in the production of hydrogen 
peroxide and a decrease in the level of catalase, 
resulting in the death of melanocytes.20

There are more theories about the cause of 
vitiligo, and they each have their own proof and 
respect. In fact, it appears that no one theory can 
stand alone as a cause of vitiligo. It may be a 
syndrome, as mentioned previously with most of 
the causes, or it may be a white patch manifesting 
different kinds of diseases, such as headaches. 
Vitiligo’s pathogenesis requires more and more 
research in order to find out the exact cause and, 
subsequently, the proper treatment.

THERAPY
Currently, treating vitiligo is one of the 
most challenging dermatological concerns. 
Nevertheless, there have been a number of safe 
and largely effective therapies developed in 
recent years. A combination of phototherapy, 
systemic and topical immunosuppressive agents, 
and surgical procedures may slow the progression 
of the condition, transform depigmented patches, 
and promote repigmentation.21 Treatment 
effectiveness is influenced by the type of 
vitiligo (segmental or non-segmental), severity, 
distribution, frequency, age of the patient, 
type of skin, and willingness to follow therapy 
consistently. Lips, hands, and feet are more 
resistant to treatment, while head, neck, face, 
abdominal regions, arms, and legs are more 
likely to recover.22 Repigmentation begins at 
the edges of the lesions or in a pattern known 
as “perifollicular”. It is important to evaluate 
the treatment’s efficacy after at least two to three 
months. Vitiligo is most commonly treated with 
ultraviolet radiation, which, when combined 
with other therapies, has been shown to yield 
better results.23

Can oxidative stress umbrella cover all other 
theories?
Despite the lack of a clear pathogenesis for vit-
iligo, growing evidence points to oxidative stress 
as the initial trigger followed by immune dysreg-
ulation in patients with vulnerable genetic back-
grounds. In the epidermis and blood of vitiligo 
patients, there was an obvious redox imbalance. 
In vitiligo patients, the increased production of 
reactive oxygen species (ROS) combined with 
a compromised antioxidant system produces a 
pro-oxidant milieu that challenges melanocytes 
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to oxidative stress, resulting in dysfunction or 
death.
Oxidative stress is characterized by an excess of 
ROS production and a dysfunctional antioxidant 
system. DNA, proteins, and lipids are oxidized in 
the resulting oxidative milieu, and the products 
of this oxidation are reliable markers of oxidative 
stress. The levels of 8-hydroxylated guanine 
(8-OH2dG) and malondialdehyde (MDA) in 
patients with active vitiligo are significantly 
higher than those in healthy individuals.24 
Vitiligo patients produce excessive hydrogen 
peroxide (H2O2) in their epidermis. H2O2 can 
be generated by spontaneous dismutation of 
superoxide anion (O2) in acidic pH conditions. 
This spontaneous dismutation is accelerated by 
140-fold by the enzyme superoxide dismutase 
(SOD). It was found that vitiligo patients have 
an elevated level of SOD in their epidermis and 
blood. Finally, the enzyme NADPH oxidase 
4 (NOX4) is known to produce directly H2O2 

due to its third extracytosolic loop (E-loop) 
that performs SOD activity.25 As a secondary 
messenger, H2O2 can penetrate the cellular 
membrane due to its molecular structure and has 
an extended lifetime compared to other ROS. 
It has been proposed that the mitochondrial 
electron transport chain is the main intracellular 
site of ROS overproduction in patients with 
vitiligo. An increase in mitochondrial DNA 
copy number was found in the blood of vitiligo 
patients, indicating that mitochondria play a role 
in the disease’s pathogenesis.26

A human’s antioxidant system consists of 
antioxidant enzymes that remove ROS at a 
controlled rate and low molecular weight 
antioxidants (LMWAs) that scavenge ROS. 
Catalase is an enzyme that catalyzes the 

decomposition of H2O2 into water and oxygen. 
Compared to healthy controls, vitiligo patients 
had lower levels of catalase in their epidermis 
and blood, as well as a genetic polymorphism 
in the catalase gene.27 Glutathione peroxidase 
(GPx) is another enzyme important for reducing 
intracellular H2O2 to water. Vitiligo patients 
have decreased GPx expression and activity in 
their blood and skin,28 and Mansuri et al have 
confirmed the genetic association between vitiligo 
and variations in the GPx gene.29 Thioredoxin 
reductase (TxR) reduces the LMWA thioredoxin 
repristinating its ROS scavenging activity. It has 
been shown that vitiligo skin has a decreased 
level of TxR.30

According to the existing data, redox imbalance 
is strongly associated with vitiligo pathogenesis. 
In vitiligo patients, oxidative stress suppresses 
melanocyte function in three main ways. First, as 
was noted before, melanocytes of vitiligo patients 
are genetically susceptible to oxidative stress 
evoked by mechanical pressure (Koebner effect), 
chemical threats (e.g., the exposure to phenolic 
chemicals), and ultraviolet B (UVB) radiation.18 
Second, Wang et al demonstrated in vitro that 
oxidative stress can induce the morphological 
changes in melanocytes, namely, the loss of 
dendrites through which melanocytes transport 
the melanin to surrounding keratinocytes.31 
Third, ROS can directly affect the activity of 
tyrosinase, the enzyme that catalyzes the melanin 
synthesis from its precursor tyrosin. H2O2 can 
alter calcium homeostasis, disrupting the uptake 
of L-phenylalanine, an amino-acid precursor of 
tyrosine in melanocytes.32 Moreover, H2O2 can 
directly regulate the activity of tyrosinase: low 
concentrations of H2O2 (≤0.3 mM) activate the 
enzyme whereas high concentrations of H2O2 
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(≥0.3 mM) downregulate its activity.33 High 
concentration of H2O2 (1 mM) was found in the 
skin of vitiligo patients, which can explain the 
low tyrosinase activity in vitiligo melanocytes.34

Finally, oxidative stress has been found to be 
closely correlated with autoimmunity in vitiligo, 
where inflammasomes, which contain caspase-1 
copies in their central part, can play a key 
role.35 Oxidative stress was shown to induce the 
inflammasomes formation and, thus, activation 
of caspase-1 which performs the processing and 
maturation of IL-1β and IL-18 further released 
from the cells to attract other immune cells and 
start the immune reaction. Inflammasomes are 
components of native immunity that help the cell 
cope with viruses or bacteria it cannot handle 
alone. Moreover, the formation of inflammasomes 
is the initial step in chain events bringing to a 
programmed cell death called pyroptosis.36 
The three key events in pyroptosis include the 
formation of inflammasomes and the release of 
cytokines, the formation of pores in the plasmatic 
membrane that lead to cell swallowing, and a 
necrosis-like explosion of the cell’s contents. In 
vitiligo skin, melanocytes that undergo this type 
of cell death may release products of protein 
oxidation formed by intracellular oxidative stress 
or abnormal protein folding caused by collapse 
of the endothelial reticulum (ER), which may 
lead to autoimmune disease.
As a result of the above information, topical and 
oral antioxidants for suppressing, respectively, 
local and systemic oxidative stress can be 
considered as adjuvant treatments for vitiligo, 
as they may interfere with the suspected 
pathogenesis of the disease.

FUNCTIONAL FOODS
The term “functional food” is defined as whole 
food, food supplement, enriched, or fortified food 
with beneficial health effects when consumed 
as part of a regular diet.37 The ability of certain 
nutrients to modulate, promote, or interfere with 
pathophysiology and immune system activity is 
referred to as immunonutrition.38 We will discuss 
below the food and food component that may 
affect the vitiligo.

VITAMIN B12 AND FOLIC ACID
Of the eight types of B vitamins, vitamin B12, also 
called cobalamin, is one of the nine water-soluble 
vitamins. Among the most prevalent deficiencies, 
it may lead to blood and nerve disorders if 
untreated.39 The best way to get vitamin B12 

is through a non-vegetarian diet that includes 
dairy, meat, and eggs. Every day, 2 points-4 μg 
of B12 are typically consumed. Reabsorption is 
only between fifty and sixty percent.40 Studies on 
vitiligo patients have demonstrated the benefit 
of vitamin B12 for repigmentation. Treatment for 
Vitiligo: Folic acid, also known as vitamin B9, 
has been shown to be effective. The body cannot 
synthesize it, so it must be consumed through 
diet. Low levels of vitamins B12 and B9 were 
found in 15 patients with vitiligo, according 
to an original study done at the University of 
Alabama’s Birmingham Medical Center? Nine 
of these patients experienced repigmentation 
following a three-year course of vitamin B12 and 
B9 administration.41

VITAMIN C
Vitamin C is one of the water-soluble vitamins 
that is found mostly in citrus fruits such as lemon, 
kiwi, oranges, and green leafy vegetables. It is 
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important to include vitamin C in a balanced 
because of its antioxidant properties and immune-
modulating effects. However, its contraindicated 
to use vitamin C in treating vitiligo because it 
interferes with melanin production processes.42

VITAMIN D
Vitamin D, a fat-soluble vitamin, plays impor-
tant role in absorbing substances like calcium 
and magnesium, and it act on skin receptors to 
affect the growth and development of melano-
cytes and keratinocytes. 25-hydroxyvitamin D₃ 
(calcifediol) work on Dihydroxy vitamin D₃ re-
ceptors on the melanocyte to stimulate melanin 
secretion.43 Research found that vitamin D lev-
els affect the immune system, since the immune 
system contain different enzymes/metabolites 
that play role in metabolizing vitamin D, sug-
gesting that the immune system also plays role in 
the converting vitamin D from its inactive form 
into its active forms of calcitriol. This creates an 
association between the normal immune system 
in human’s body and the levels of vitamin D in 
the circulation. Any imbalance in vitamin D lev-
els would lead to impairment of immune system 
function. It’s believed that this impairment in the 
immune system might increases the chances of 
developing autoimmune diseases. Therefore, ad-
ministering adequate doses of vitamin D levels 
in patients who are deficient, could significantly 
improve treatment outcomes for autoimmune dis-
orders.44 Still, there is limited medical evidence 
support the fact that low vitamin D could lead to 
vitiligo. Because of relation to the immune sys-
tem, its highly advised to include it in the ther-
apy for managing vitiligo. Multiple studies have 
been done to understand the effect of vitamin D 
in patient with vitiligo. According to a previous 

study done by Finamor et al., which consist of 
16 patients, 35000 IU (international unit) of vi-
tamin D₃ was given daily for six months. Results 
showed that, out of 16, 14 patients showed 25% 
to 75% regimentation. This finding suggest that 
the fact vitamin D supplementation could lower 
disease progression.45 

ZINC
Zinc is a cofactor that is essential for the normal 
functioning for multiple protein. Also, skin anti-
oxidants such as superoxide dismutase, uses zinc 
as an enzyme cofactor.46 Zinc also play a role in 
controlling gene expression. Also, it may inhibit 
melanocytes destruction since apoptotic caspas-
es are activated when there is a decrease in the 
concentration of intercellular zinc.47 It has been 
found that zinc have an advantage in treating vit-
iligo when combined with tropical steroids, but 
still, more investigations are needed. However, 
zinc supplementations have gastrointestinal ad-
verse effect. A recent experiment done by Yag-
hoobu et al., 13.3% of the participant who con-
sumed zinc complained of gastric discomfort.48

GINKGO BILOBA
Ginkgo biloba (GB), an ancient Chinese plant, 
has previously showed a great role in the treat-
ment of multiple ailments, mainly vitiligo, de-
mentia, and macular degeneration, anxiety, 
and cardiovascular disease.49 GB have anti-in-
flammatory effects. The mechanism of its anti-
inflammatory effect is explained by a decrease 
in cyclooxygenase activity and Tumor Necrosis 
Factor alpha’s role (TNF-a) in inducing the pro-
duction of intereukin-8 and vascular endothe-
lial growth factor (VEGF). These advantages 
of ginkgo have been used as therapeutic due its 
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vital rule of oxidative stress in the pathogenesis 
of vitiligo. Additionally, since emotional anxiety 
believed to worsen vitiligo, ginkgo’s antioxida-
tive properties could decrease the spread of the 
condition.50

POLYPODIUM LEUCOTOMOS
Polypodium leucotomos (PL), a species of fern, 
has been studied for its therapeutic role in multi-
ple dermatological conditions, particularly vitili-
go, psoriasis, atopic dermatitis, and in preventing 
UV-induced skin damage. Investigations have 
been done on the anti-inflammatory, antioxidant, 
photoprotective, and immunomodulatory prop-
erties of PL. ingesting PL can be used to improve 
the efficacy of narrowband UV-B in treating vit-
iligo once used with phototherapy.51 It was also 
showed that combining PL with PUVA (psoralen 
plus ultraviolet-A radiation) treatment results in 
an increased regimentation. Participants under-
going PUVA along with PL, more than 50% of 
then had re-pigmentation than the group under-
going PUVA with placebo. All participants saw 
the successful treatment of their condition under-
going Anopsos therapy for five months, which is 
a hydro soluble lipid derivative of PL.52 

KHELLIN
Khellin, a crystalline extract from the plant Ammi 
visnaga, has been used in traditional medicine 
throughout the Mediterranean. The oral type of 
khellin is being investigated as a promoter of me-
lanogenesis and proliferation of cultured normal 
human melanocytes and Mel-1 melanoma cells. 
These have an important role in photosensitizing 
vitiligo therapy once combined with UV therapy. 
Combining of 4 percent of preparation of tropi-
cal khellin with monochromatic excimer laser 

(MEL) treatment at 308 nm, has been found to 
effectively decrease depigmented lesions com-
paired to no treatment.53

GLUTEN
Celiac disease (CD), an autoimmune disease that 
affects the intestines, is characterized by sensi-
tivity to gluten. This disease can lead to multiple 
adverse reactions, including damage to intestinal 
mucosa causing diarrhea in most of the causes, 
abdominal discomfort, and other gastrointesti-
nal symptoms. Studies showed that patients di-
agnosed with CD had higher prevalence of vit-
iligo compared to people without CD. Studies 
also showed that following glutenfree diet had 
improved symptoms of patients diagnosed with 
CD and autoimmune dermatological conditions 
like psoriasis, dermatitis hepatitis, and vitiligo. 
This is commonly known as GFD. A single case 
of 9 year old child with both CD and  vitiligo 
showed huge improvement after following GFD 
for 1 year duration.54 Moreover, there have been 
reports showing concurrent occurrence of DH 
and vitiligo. Two studies discussed this relation-
ship, and in both of them, the DH lesions were 
significantly resolved after the patients followed 
a GFD. However, vitiligo lesions remained the 
same. A previous study about a 53 year old fe-
male showed a huge improvement in DH lesions 
after 5 months of following GFD, however the 
vitiligo lesions didn’t change.57 Another case 
of a 21 year old patient with vitiligo, DH and 
CD showed a significant resolution in DH le-
sions after following a strict GFD and tropical 
steroids. However, the vitiligo lesions remained 
the same.58
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PHENYLALANINE
Phenylalanine (Phe), an amino acid, used as 
a treatment for vitiligo due to its essential role 
in controlling carecholamine, antibody synthe-
sis, and melanin production. Phenylalanine is 
hydroxylated to tyrosine which play an impor-
tant rule in melanin production. As per neural 
hypothesis, there was an association with the 
etiopathogenesis of vitiligo and catecholamines 
that is secreted but autonomic nerve terminals, 
either directly or indirectly.9 The production of 
catecholamine  is disturbed by PE or metabolite 
levels, and this may affects vitiligo onset or im-
provement. In a previous clinical study discussed 
the phenylalanine’s effect on vitiligo, each par-
ticipant participated as their own control. The 
study didn’t show any improvement after four 
months of UV-A treatment for the subjects who 
received oral phenylalanine (50 mg/kg) twice a 
week for the first four months when the treat-
ment was given separately. However, the study 
also showed that 94.7 percent of participants ex-
pressed follicular repigmentation and 26.3 per-
cent had dense repigmentation after adding phe-
nylalanine along with UV-A irradiation.59

PHYLLANTHUS EMBELICA
Libellula embelica Linn. known as “amla fruit” 
or Indian Gooseberry, is a tropical and subtropi-
cal fruit that is widely distributed throughout 
China, India, Indonesia, and Thailand. Studies 
have shown that P. Embellica’s high vitamin C 
and polyphenolic content contribute to its potent 
antioxidant potential. A. P. A second study in-
volving 130 participants looked at embelica fruit 
in relation to carotenoids and vitamin E, which 
are frequently used in the treatment of vitiligo. In 
the study, half of the subjects received only con-

ventional treatments, such as topical drugs and 
phototherapy. Traditional therapy for the second 
group of patients involved topical medication or 
phototherapy in addition to a diet rich in anti-
oxidants, vitamin E, and carotenoids taken three 
times a day. Based on these studies, a greater 
proportion of patients in the antioxidant-supple-
mented group experienced mild repigmentation 
in the head, neck, and truck area six months later. 
The group with higher erythema, more vitiligous 
patches, more inflammation, and a faster expan-
sion of the vitiligous zone was not given antioxi-
dants.60

PIPERINE
The primary alkaloid in black pepper, piperine, 
has been shown in vitro experiments to promote 
melanocyte replication and induce the formation 
of melanocytic dendrites. Numerous studies sug-
gest using piperine when there is UV exposure. 
Studies reveal that piperin stimulates the effect 
of UV light on melanocytes. In the mouse cell 
line melan-a, piperine only increased melano-
cyte proliferation and dendritic production in the 
absence of UV-A. Mice treated with both piper-
ine and UV radiation (UVR) exhibited a more 
noticeable pigmentation than those treated with 
either drug alone. Research has shown that when 
treating vitiligo, UVR and piperine should be 
used at different times to avoid photoisomeriza-
tion of the former.61,62

NIGELLA SATIVA
Nigella sativa, a perennial plant species pro-
ducing black cumin, is commonly used to treat 
different illnesses, particularly dermatological 
conditions. Thymoquinone, an essential compo-
nent of Nigella sativa, is being investigated for 
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ties of 2, 5, and 10% EGCG cream. However, 
there is no data regards the effect of EGCG on 
humans. Furthermore, it is suggested to achieve 
its antioxidant potential by consume 5 to 16 cups 
of tea daily. EGCG extract supplementation ap-
pear might be easier option than tea infusion.68 

CURCUMIN
Curcumin, scientifically referred to as diferu-
loylmethane, is a primary the primary lipophil-
ic polyphenol that is naturally occurring in the 
rhizome of Curcuma longa (turmeric) and other 
Curcuma species. Multiple studies showed that 
curcumin showed strong and complex antioxi-
dant properties, allowing it to influence antioxi-
dant system both directly and indirectly, as well 
as inhibit the production of reactive oxygen spe-
cies (ROS) and their intracellular origins. An 
in vivo study showed that combining narrowed 
UV-B (NB-UVB) and tetrahydro-curcuminoid 
topically in patients with vitiligo, result in high-
er rate of re-pigmentation compared with using 
(NB-UVB) alone.69

CONCLUSION
In summary, despite various theories about the 
pathogenesis of vitiligo, none of them can be 
perfectly used. Viewing vitiligo as a syndrome 
with of these theories doesn’t align with the 
nature of the disease. Now, it’s more accurate 
to consider vitiligo as a sign or symptoms of 
various diseases with different causes that lead 
to melanocyte damage.

9

its potential benefits, especially for its antican-
cer, immunomodulatory, and anti-inflammatory 
properties.63 Tropical application with Nigella 
sativa oil has been shown a huge improvement 
in the Vitiligo Area Scoring Index score within 
four months.64

 
PUNICA GRANATUM
Pomegranate (Punica granatum Linn.) is one 
of the initial fruit trees that have been planted. 
It is abundant in polyphenolic compounds and 
tannins. Thus, consuming three to six servings of 
commercially available pomegranate juice daily 
may have antioxidant advantages.65

GREEN TEA
Catechins are a type of polyphenolic compounds 
that are found in green tea and belongs to the fla-
vonoid class. They are responsible green tea’s an-
tioxidant properties. Among these, Epigallocat-
echin-3-gallate (EGCG) is considered the most 
abundant and therapeutically significant compo-
nent of green tea. It has a strong antioxidant ac-
tivity, which can be explained by scavenging re-
active oxygen and nitrogen species (ROS/RNS) 
and shows potent anti-inflammatory character-
istics, which can modulate T-cell-mediated im-
mune responses.66 Previous In vitro studies have 
revealed that EGCG’S have a strong antioxidant 
effect on primary human melanocytes, including 
the reduction of ROS production, restoration of 
impaired mitochondrial function, and decreas-
ing of apoptosis activated by hydrogen peroxide. 
Also, EGCG regulates oxidative stress pathways 
in melanocytes exposed to stress. Animal ex-
perimental studies showed depigmentation in-
fluenced by monobenzone.67 Studies showed the 
immune-modulating and oxidative stress proper-
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