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ABSTRACT
Background

Vitiligo is a well-recognized pigmentary disorder of the skin and /or mucous
membrane characterized by circumscribed ivory or chalky white macules devoid
of identifiable melanocytes. The pathogenesis of vitiligo is complex and still not
well understood. According to autocytotoxic hypothesis, oxidative stress has been
suggested to be the initial pathogenic event in melanocyte degeneration. The role
of free radicals and oxidative damage in the pathophysiology of vitiligo has been
documented in recent studies.

Objective

To evaluate the role of oxidative stress in patients with vitiligo and of healthy controls
by measuring levels of the oxidant malondialdehyde (MDA) and antioxidants
vitamin C and vitamin E in serum and catalase (CAT) in erythrocytes.

Method

A total of 80 clinically diagnosed cases of vitiligo and 80 control subjects were
included in the study to assess the activity of MDA, vitamin C and vitamin E in serum
and CAT in erythrocytes of patients and controls by using the spectrophotometric
assay.

Result

There was statistically significant increase in the levels of MDA in patients with
vitiligo compared to the control group (p<0.001). No significant difference was
found in the levels of vitamin C (p=0.411) and vitamin E (p=0.771) between the
patients with vitiligo and control group. The levels of CAT in the vitiligo patients
were found to be significantly lower than those of controls (p<0.001).

Conclusion

Increased oxidative stress and decreased catalase have been observed in vitiligo
patients and the data suggesting that the free radicals may be involved in the
destruction of melanocytes or dysregulation of melanogenesis.
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INTRODUCTION

Vitiligo is a well-recognized pigmentary disorder of the skin
and/or mucous membrane, characterized by circumscribed
ivory or chalky white macules of different size and shape
that affects approximately 0.1-2% of world population.? It
can develop at any age, but 50% of cases appear before
the age of 20 years regardless of sex or racial background.®
2 The inherited predisposition to the disease has been
observed in about 30%-40% of the affected persons.?

Vitiligo is essentially a cosmetic problem. It often causes
social and emotional consequences including low self-
esteem, social anxiety, depression, stigmatization and
in extreme cases, rejection by those around them.*
The pathogenesis of vitiligo is complex and still not
well understood. The question posed is about “vitiligo
pathogenesis”:is it due to autoimmune mechanism, genetic
defect, excessive reactive oxygen species (ROS), calcium
imbalance, or what else.® According to autocytotoxic
hypothesis, oxidative stress has been suggested to be
the initial pathogenic event in melanocyte degeneration.®
The role of free radicals and oxidative damage in the
pathophysiology of vitiligo has been documented in recent
studies.>®1

The aim of the present study was to evaluate the role
of oxidative stress playing in patients with vitiligo and
of healthy controls by measuring levels of the oxidant
malondialdehyde (MDA) and antioxidants vitamin C and
vitamin E in serum and catalase (CAT) in erythrocytes.

METHOD
Patients and controls

Eighty clinically diagnosed cases of vitiligo attending the
dermatology outpatient department at B.P. Koirala Institute
of Health Sciences (BPKIHS), Dharan were assessed for
oxidants and antioxidants status in their blood. Patients
less than 15 years age, history of the use of any topical
or systemic treatment for vitiligo in the previous month,
active and passive smokers, history of intake of vitamins
and anti-inflammatory drugs in the previous month,
history of chronic liver, kidney or cardiovascular disease,
history of excessive exercise apart from daily life activities,
concomitant any dermatological diseases and pregnancy
were excluded from the study. The active and stable phase
of vitiligo are defined on the basis of the progression or
appearance of new lesions in the last 6 months and the
absence of new lesions or their progression in the last
6 months, respectively. The control group in the study
consisted of 80 age-matched healthy consenting volunteers.
Informed consent was taken from all the subjects enrolled
in the study and the study was approved by the Institutional
Ethical Review Board.

Measurement of oxidants-antioxidants in vitiligo and
healthy population

Six milliliters of blood was collected from the cubital
median vein of the patients and controls to assess the
activity of MDA, vitamin C and vitamin in serum; and CAT
in erythrocytes by using the spectrophotometric assay.>1°

Statistical analysis

The measured values were expressed as mean and standard
deviation (SD) and were compared by the Student’s t test
for normal distributed variables, Mann Whitney U test
for non-normal distributed variables and ANOVA test to
determine significant differences in various biochemical
activities between progressive and stable vitiligo patients
and healthy controls. p value of <0.05 was considered to be
statistically significant.

RESULT

The mean age of vitiligo patients and healthy population
was 32.66+16.82 years and 32.61+15.63 years respectively.
There were 36 (45%) males and 44 (55%) females among
the healthy population, and 39 (48%) males and 41 (52%)
females among the vitiligo patients. Although, majority of
the patients i.e., 52 (65%) had Fitzpatrick skin phototype
IV, 26 (32.5%) had skin phototype Il and 2 (2.5%) of the
patients had skin phototype V respectively. The mean
duration of disease was 8.761+8.51 years. Majority (88.7%)
of the patients had body surface area involvement of less
than 25% and only 4 patients (5%) had body surface area
involvement of more than 50%. The mean percent body
surface area involvement was 15.18 + 20%. Most of the
patients had gradual progression of the lesion and Koebner
phenomenon was present in 28 (35%) patients. The most
common type of vitiligo was vitiligo vulgaris, observed in
70 (82.7%) patients, followed by 3 (5.8%) each focal vitiligo,
acrofacial vitiligo and segmental vitiligo. There was only 1
patient having vitiligo universalis (body surface area >80%).

Comparison of oxidant-antioxidant status between vitiligo
patients and healthy population

Table 1 depicts the comparison of oxidant-antioxidant
status between vitiligo patients and healthy population.
The value of malondialdehyde (MDA) was 7.99+2.30
nmol/L and 6.13+1.24 nmol/L among the vitiligo patients
and healthy population respectively. MDA was found to be
significantly higher among the vitiligo patients as compared
to healthy population with a p value of <0.001.

The value of vitamin C was 0.65+0.15 mg/dl and 0.63+0.14
mg/dl among the vitiligo patients and healthy population
respectively. There was no statistically significant difference
between these two groups. The value of vitamin E was
0.67+0.22 mg/dl in vitiligo patients, while the value of
vitamin E was 0.67+0.15 mg/dl among healthy population
respectively. Statistical comparison between the groups
did not show significant difference in vitamin E level.

Among the vitiligo patients and healthy population, the
value of catalase (CAT) was 53.93+24.77 IU/gm Hb and

Page 133



KATHMANDU UNIVERSITY MEDICAL JOURNAL

Table 1. Comparison of oxidant/antioxidant status of healthy
population and vitiligo patients

PARAM- VITILIGO PATIENTS HEALTHY POPU- t- Test p value
ETERS [meanz SD (CI)] LATION [meant

(median) SD (CI)] (median)
Serum 7.99£2.31 6.13+1.24 6.335 <0.001
Malo- (7.47-8.49) (7.69)  (5.86- 6.41)
ndialdehyde (6.07)
(nmol/ml)
Serum 0.65 £ 0.15 0.63 £0.14 0.892 0.373
vitamin C (0.61- 0.68) (0.62) (0.59- 0.66)
(mg/dl) (0.59)
Serum 0.67 £0.22 0.66 £0.15 0.227 0.821
vitamin E (0.62-0.72) (0.65)  (0.63- 0.69)
(mg/dl) (0.66)
Catalase 53.93 £24.77 65.83 +18.32 -3.456 0.001
(IU/gm Hb) (48.41-59.44)  (61.75- 69.91)

(47.17) (65.71)

65.83+18.32 IU/gm Hb respectively. CAT level was found
to be significantly lower among the vitiligo patients when
compared to the healthy population (p=0.001). Based on
the comparison of oxidant-antioxidant status between
healthy controls and, stable and progressive vitiligo
patients, a significant difference was observed in the levels
of MDA and CAT however, no significant difference was
found in the levels of vitamin C and vitamin E. While on
comparing the patients with stable vitiligo and progressive
vitiligo no difference was observed in the levels of MDA,
CAT, vitamin C and vitamin E (Table 2). In our study, no
relation was observed between the oxidant-antioxidants
(MDA, CAT, vitamin C, vitamin E) with the skin photo-type,
duration of the disease and body surface area involvement.

Table 2. Comparison of oxidant- antioxidant status among table,

progressive  vitiligo patients and healthy controls
PA- CONTROLS  STABLE (n=11)  PROGRES- F- test p-
RAM- (n=80) [meanxSD(CI)] SIVE (n=69) value
ETERS [meanzSD(CI)] (median) [meanSD(CI)]
(median) (median)
Se- 6.13+1.24 7.55+1.89 8.05+2.37 20.381 <0.001
rum  (5.86-6.41) (6.28-8.82)  (7.49-8.62)
Malo-  (6.07) (7.04) (7.77)
ndi-
alde-
hyde
(nmol
/ml)
Se- 0.63+0.14 0.6610.15 0.65+0.15 0.423  0.656
rum  (0.59-0.66) (0.56-0.76)  (0.61-0.68)
vita- (0.59) (0.65) (0.61)
min C
(mg/
dl)
Se- 0.66+0.15 0.63+0.25 0.68+0.22 0.305 0.738
rum (0.63-0.69) (0.46-0.79)  (0.62-0.73)
vita-  (0.66) (0.58) (0.65)
min E
(mg/
dl)
Cata-  65.83%18.32 51.07+13.83 54.38+26.14 6.050 0.003

lase  (61.75-69.91) (41.78-60.36) (48.10-60.66)
(u/  (65.71) (48.67) (46.93)
gm

Hb)

DISCUSSION

One of the hypotheses to explain vitiligo is the self-
destructive theory of melanocytes, which suggests a role of
oxidative stress. Innormal conditions, superoxide dismutase
(SOD), an antioxidant enzyme catalyzes the dismutation
of superoxide anion (O,-) into oxygen (O,) and hydrogen
peroxide (H,0,) and CAT converts H,O, to O, and water
(H,0). In oxidative stress, there is insufficient antioxidant
activity to counteract or scavenge increased levels of free
radicals superoxide anions (Oz-), SOD is increased, whereas
CAT levels are decreased.® Thus, hydrogen peroxide
produced from superoxide anion (O,-) can readily cross
cell membranes causing much of the damage to cellular
compounds such as protein, carbohydrate, DNA and lipids.®

The vitiligo melanocytes are the theatre of the redox
balance loss because of the high toxic metabolites or
free radical level, or because of a defective antioxidant
pattern.’” Melanocytes from normally pigmented skin
of vitiligo patients exhibit a high in vitro susceptibility to
chemical and physical oxidative stress,'® which seems to be
correlated to an imbalance of intracellular antioxidants.*®*°
In a recent study conducted among the vitiligo patients, it
was observed that the mean serum total antioxidant status
(TAS) level in the patient group was significantly lower than
in the control group.?®

Oxidative destruction of polyunsaturated fatty acid (PUFA)
of phospholipids known as lipid peroxidation can be
considered as a hallmark of the oxidative stress. MDA,
an end product of lipid peroxidation induced by reactive
oxygen species (ROS), is well correlated with degree of
lipid peroxidation. In our study malondialdehyde (MDA)
level was significantly higher among the vitiligo patients as
compared to healthy population. This finding supports the
observation by others.>”?* However the levels of oxidants
and antioxidants have not been investigated in lesional
skin of vitiligo patients in our study, Yildirim et al studied
in tissue as well as in sera and had found the MDA levels in
the skin of vitiligo patients to be higher than the controls
and the difference was statistically significant.”

Vitamin C is a water-soluble, chain breaking antioxidant.
As an antioxidant, it scavenges free radicals and reactive
oxygen molecules by donating its electrons to prevent other
compounds from being oxidized.?? However controversies
exist regarding serum ascorbic acid measurement in
vitiligo, a few studies have found lower serum ascorbic acid
in vitiligo patients than the control.?®2?* According to the
general Ayurvedic system of medicine in India, citrus fruits
may worsen the condition. In the present study there was
no difference in the value of vitamin C among the vitiligo
patients and the healthy population.

Alpha-tocopherol is an efficient scavenger of lipid peroxyl
radicals and, hence, it is able to break peroxyl chain
propagation reactions. The unpaired electron of the
tocopheroxyl radical thus formed tends to be delocalised
rendering the radical more stable. Vitamin E forms
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complexes with the lysophospholipids and free fatty acids
liberated by the action of membrane lipid hydrolysis.
Both these products form 1:1 stoichiometric complexes
with vitamin E and as a consequence the overall balance
of hydrophobic: hydrophilic affinity within the membrane
is restored. In this way, vitamin E is thought to negate
the detergent-like properties of the hydrolytic products
that would otherwise disrupt membrane stability.” The
value of vitamin E was 0.67+0.22 mg/dl and 0.67%0.15
mg/dl among the vitiligo patients and healthy population
respectively in the present study. The difference between
the two groups was not found to be significant with a p
value of 0.821. However Passi et al and Khan et al found
significantly lower levels of Vitamin E among active vitiligo
patients as compared to the controls.?*2®

In the present study, the value of catalase (CAT) was found
to be significantly lower among the vitiligo patients when
compared to healthy population. This decrease in CAT
levels among vitiligo patients could be due to the increased
oxidative stress among them as compared to the healthy
population. This finding was in accordance to the findings
of Arican and Kurutas where erythrocyte CAT level was
found to be significantly lower than controls.® Sravani et
al also found level of CAT to be significantly lower among
the skin of vitiligo patients as compared to the healthy
populations however Hazneci et al did not find difference
between the erythrocyte CAT levels among the vitiligo
patients and healthy contro.®?’ A study on the catalase gene
and its mutations leading to quantitative deficiency of CAT
activity in the epidermis and accumulation of excess H,0,
and susceptibility to develop vitiligo has been reported.?®

Notably, CAT and SOD, acting in concert with glutathione
peroxidase (GPx), constitute the major defense or primary
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