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ABS TRACT  
 

 

BACKGROUND 

Vitiligo is an idiopathic, acquired, circumscribed, hypomelanotic skin disorder, 

characterized by depigmented or hypopigmented macules of different sizes and 

shapes. It is due to the destruction of melanocytes resulting in the absence of 

pigment production of the skin and mucosal surfaces. Oxidative stress has been 

implicated in pathophysiology of vitiligo. Oxidative stress reflects an imbalance 

between the production of reactive oxygen species and biological system's ability to 

readily detoxify the reactive intermediates or to repair the resulting damage.1 

Malondialdehyde (MDA) is one of several low-molecular-weight end products 

formed via the decomposition of certain primary and secondary lipid peroxidation 

products. It is one of the important indicators of free radical-mediated tissue injury. 

 

METHODS 

In this case control study, the serum MDA levels of 50 vitiligo patients were 

compared with 50 age and sex matched controls. Analysis was done in UV – Vis 

spectrophotometer and Malondialdehyde (MDA) was measured in the serum by a 

method based on Valipasha and Sadasivadu’s procedures for estimation of MDA. 

 

RESULTS 

MDA levels were high in cases and in patients with unstable and generalized vitiligo 

than in control group and stable and localized vitiligo with a significant p value. 

There was no significant gender difference in oxidative stress. This study concludes 

that oxidative stress has a significant role in development of vitiligo. 

 

CONCLUSIONS 

There is oxidative stress in vitiligo as the serum level of malondialdehyde a marker 

of lipid peroxidation is elevated in vitiligo cases compared to controls. 
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BACK GRO UND  
 

 

 

Vitiligo is an idiopathic, acquired, circumscribed, 

hypomelanotic skin disorder, characterized by depigmented 

or hypopigmented macules of different sizes and shapes. It is 

due to the destruction of melanocytes resulting in the 

absence of pigment production of the skin and mucosal 

surfaces. The precise aetiology of vitiligo is not known. 

Various hypotheses include biochemical hypothesis2, neural 

hypothesis, autoimmune hypothesis, defective free radical 

defence3 deficiency of melanocyte growth factors, intrinsic 

defect of melanocyte adhesion and genetic predisposition. 

The biochemical theory involves two main components, 

elevated catecholamine and altered antioxidant defense.4 

Oxidative stress is reported to play a role in progression of 

vitiligo but there is conflicting evidence for the same. Some 

researchers report increased total antioxidant levels, others 

report no change or even decreased levels of these markers 

like Superoxide Dismutase (SOD), Glutathione peroxidase 

(GPx), Malondialdehyde (MDA), Nitric Oxide (NO), and 

Catalase.5 Oxidative stress is an expression used to describe 

various deleterious process resulting from an imbalance 

between excessive formation of ROS and limited antioxidant 

defences. Prime targets of peroxidation by ROS are poly 

unsaturated fatty acid (PUFA) in membrane lipids. 

Decomposition of peroxidised lipids yields a variety of end 

products which include malondialdehyde (MDA). It is well 

known that MDA serves as a reliable marker of free radical-

mediated lipid peroxidation.6 Thiobarbituric acid reactive 

substances - TBARS - are formed as a by-product of lipid 

peroxidation. MDA reacts with Thiobarbituric acid (TBA) to 

generate a coloured product which can be measured 

spectrophotometrically.7 TBA test detects only free MDA and 

measures the amount of free MDA in peroxidising lipid 

system. So, this study was conducted to compare the serum 

levels of MDA in vitiligo cases and normal controls and to find 

if there is oxidative stress in vitiligo. 

 

 
 

ME TH OD S  
 

 

The study was conducted in Dept., of Dermatology Medical 

College Calicut with the help of Dept., of Biochemistry Govt. 

medical college Calicut for one year after getting permission 

from Institutional Review Board. Informed consent was 

obtained from both patients and controls for enrolling in 

study. It was a prospective case control study and the sample 

size was 50 according to formula 4 pq/d2 (p is the prevalence, 

q is 100 - p, d is precision of reference study). Clinically 

diagnosed cases of vitiligo in the age group of 20- 40 yrs., 

were included in this study. It was an unmatched case control 

study and control include healthy volunteers. 

Chronic smokers, alcoholics, patients with history of 

diabetes mellitus, hypertension, renal disease, malignancies, 

neurological disease, patients on systemic drugs, pregnant 

females were not included in this study. A thorough history 

regarding site of onset, duration of disease, stability of 

disease, family history, treatment taken were recorded. 

General, physical examination and dermatological 

examination done. Stability of vitiligo was defined according 

to IADVL task force recommendation that is no new lesions 

and absence of extension of existing lesions for one year. 

Blood samples, 3 ml was collected by venous puncture 

using disposable syringes and needles under sterile 

precaution and transferred into clean dry containers. Blood 

was allowed to clot, and the serum separated by 

centrifugation at 3,000 rpm for five minutes. Analysis was 

done in UV – Vis spectrophotometer. Malondialdehyde (MDA) 

was measured in the serum by the method based on 

Valipasha and Sadasivadu’s procedures for estimation of 

MDA.8 MDA reacts with Thiobarbituric acid (TBA) to generate 

a coloured product which can be measured 

spectrophotometrically. In acidic solution, the product 

absorbs light at 530 nm. TBA test detects only free MDA and 

measures the amount of free MDA in peroxidising lipid 

system. The molar extinction coefficient of MDA – TBA 

product is (1.54 x 105) at 530 nm and it is used to calculate 

the amount of MDA formed. 

 

Reagents 

1. 40% Trichloro acetic acid (TCA) 

2. 0.67% Thiobarbituric acid (TBA) 

 

Procedure 

1 ml of serum added to 1 ml of 40% TCA followed by addition 

of 2 ml of 0.67% TBA. The mixture was then kept for 10 

minutes in a boiling water bath. It was cooled immediately in 

ice cold water bath. The mixture was then centrifuged at 

6000 rpm for 30 seconds and absorbance of supernatant was 

read at 530 nm. 

 

Calculation 

E = kCL 

C= E/ K x L = ………………nmol/dl. 

K= Molar extinction co-efficient (Extinction offered by 1 

molar solution) i.e., 1.5 x 105 

E= Extinction/Absorbance. 

C = Concentration in moles/ litre. 

L= Length of cuvette used (1 cm). 

Normal Range: 70-110 nmol/ 100 ml (Valipasha & 

Sadasivadu). 
 

Statistical analysis was done using SPSS software and chi 

square test, Independent t test and unpaired t test were done 

to analyse data. 

 

 
 

 

RES ULT S  
 

 

 

In this study 50 cases of vitiligo patients who attended the 

outpatient department and who satisfied the inclusion 

criteria were studied. Their serum Malondialdehyde (MDA) 

levels were compared with that of normal controls. Out of 50 

patients 22 were males. Male female ratio was 1.27:1. 30 

cases were generalized and 20 were localized vitiligo out of 

which 20 and 15 were unstable respectively. Vitiligo vulgaris 

was the most common type followed by focal vitiligo, 

acrofacial vitiligo, mucosal and 2 cases each of segmental 

vitiligo and vitiligo universalis. All cases of vitiligo vulgaris, 

focal vitiligo and vitiligo universalis were unstable and all 

cases of segmental vitiligo, mucosal vitiligo and acrofacial 
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vitiligo were stable. Leukotrichia was seen in 20 %. 

Association of vitiligo with thyroid disease was 2%. No case 

of diabetes was found on screening. Family history of vitiligo 

was 4%. Extremity was the site of onset in 76%. 

Unstable vitiligo was more common in age group 30- 40 

yrs, with a significant p value of 0.01 on chi- square testing. 

Mucus membrane involvement was found to be least in 

unstable vitiligo with a significant p value of 0.001 on chi 

square testing. Mucus membrane involvement was more 

common in generalized vitiligo than localized with a 

significant p value of 0.001. Palm and sole involvement was 

more common in generalized vitiligo with a significant chi- 

square of 0.001. The site of onset was most common in 

extremities with a p value of 0.01 from chi square testing. 

Independent t test was done to compare cases and controls. 

MDA levels in generalized vitiligo was more than localized 

vitiligo with a p- value of 0.001 on unpaired t- testing (Table-

1). MDA level in unstable vitiligo was compared with stable 

vitiligo and was found to be significantly elevated with a p- 

value of 0.001 (Table-1). MDA levels in cases were 

significantly higher than control with a p- value of 0.001 on t 

testing. MDA level was normal in segmental vitiligo with a 

mean value of 89.6 nmol/100 ml and was maximum in 

vitiligo universalis 221 nmol/100 ml. (Fig. 1) 

MDA levels were compared between male and females in 

cases and controls which showed no significance on unpaired 

t testing (Table-2). On comparing the age group and MDA 

levels in cases and controls significantly higher levels were 

found in age group 30 to 40 in cases, with a p- value of 0.001. 

(Table 3). 
 

 

Figure 1. MDA Levels and Type of Vitiligo 

 

  
Mean  
MDA 

Std 
Deviation 

t- Test 
Value 

p Value 

Type 
Generalized 211.8 9.67  

5.23 
 

0.001 Localized 167.3 45.3 

Stability 
Stable 168.3 48.8  

3.68 
 

0.001 Unstable 205.2 22.8 

Table 1. Comparison of MDA Levels (nmol/100 ml) with type of                      
Vitiligo and Stability 

 

  
Mean MDA 

cases 
S.D. 

t-test  
Value 

p Value 

Gender 
Male 204.2 11.2  

1.7 
 

0.07 Female 186 46.6 

Table 2. Comparison of MDA Levels with Gender 
 

 Age Group Mean MDA Std Deviation t Test p Value 

Cases 
20-30 Years 171.8 50.9  

3.7 
 

0.001 30-40 Years 207.6 11.13 

Controls 
20-30 Years 89.3 15.1  

0.93 
 

0.35 30-40 Years 84.9 14.8 

Table 3. Comparison of MDA (nmol/100ml) with Age Group 
 

 

DI SCU S SI ON  
 

 

The precise aetiology of vitiligo is unknown. Imbalance in 

redox homeostasis due to elevated levels of H2O2 may induce 

the Fenton type hydroxylation process converting tyrosine or 

exogenous monophenols to catechols.9 A slight female 

preponderance was seen in our study and this is in 

concordance with study conducted by Shajil10 and 

Daneshpazhooh11 who also noted female preponderance. 

Most of the reports showed that males and females were 

affected with almost equal frequency, but females 

outnumbered males in our study presumably because social 

stigma and marital concerns prompt women to seek early 

consultation. Vitiligo vulgaris was found to be the most 

common clinical type of vitiligo as has also been reported by 

Beazley et al.12 and Shajil et al.10 The frequency of distribution 

of clinical types of vitiligo varies in different studies. 

However, according to the reports of Koranne et al. 13 and 

Sarin et al.,14 generalized vitiligo was found to be more 

common. Thus, our results suggest that Indians not only have 

an increased incidence of the disease but also have more 

widespread disease. Leukotrichia was seen in 20 % but this 

was seen in 9 % in a study by Hita shah.15 The association of 

vitiligo with thyroid disease was 2% in our study but was 

reported to be 12% by Gopal et al16 and 0.27% by Hita Shah 

et al15. Insulin-dependent diabetes mellitus is found in 1% to 

7% of patients with vitiligo, [in various studies but was nil in 

our study. Familial occurrence has been reported to be in the 

range of 6.25% to 30%.17 Positive family history is 

considered to be a poor prognostic factor for vitiligo. In our 

study it was 4%. In Hita Shah et al study it was 13.7 %.15 

Site of onset was extremities in majority of patients, and 

this was in concordance with study by Rita V Vora et al.18 

MDA levels in cases were significantly higher than control 

with a p- value of 0.001 on t testing(Table-9). This was in 

concordance with studies conducted by Khan R, Arican O and 

Koca R.19,20,21 Sravani PV and Babu NK has demonstrated 

oxidative stress in skin of vitiligo patients.22 MDA level was 

normal in segmental vitiligo with a mean value of 89.6 

nmol/100 ml and was maximum in vitiligo universalis 221 

nmol/100 ml. Singh D et al also noted elevated levels of MDA 

in progressive disease and those with large surface area 

involvement.23 There was no sex difference in the MDA levels 

and the levels of MDA in cases was highest in 2nd decade and 

this finding was statistically significant. 

 
 

 

 

CONC LU S ION S  
 

 

 

There is oxidative stress in vitiligo as the serum level of 

malondialdehyde a marker of lipid peroxidation is elevated in 

vitiligo cases compared to controls. This oxidative stress is 

more in generalized and progressive disease. Oxidative stress 

has a role in the development and progression of vitiligo. 
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