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Abstract: Ultraviolet (UV) plays an important role in the pathogenesis of melasma. Ultraviolet rays can cause lipid 

peroxidation in cell membranes that trigger the generation of free radicals that can stimulate melanocytes to produce many 

melanin. Malondialdehyde (MDA) is the end product of lipid peroxidation in the body. MDA is an important indicator of lipid 

peroxidation. There are a lot of research has been done in linking MDA to the severity of melasma. But there has not yet any 

research connecting it with sun exposure in patients with melasma. This study aims to find out the relationship between MDA 

serum levels and the duration of sun exposure; and Melasma Area and Severity Index (MASI) scores in patients with melasma. 

The research method was the case control study. It used 84 samples divided into two groups: a melasma group consisting of 42 

people and a control group consisting of 42 people. The examination was performed with anamnesis, questionnaires, duration 

score of sun exposure, physical examination and the assessment of MDA serum levels with Thiobutiric acid-reactive substance 

test reaction. The data were analysed using independent t test, Mann Whitney, and Spearman correlation test. The results show 

that there is a significant correlation between the levels of MDA with the duration of sun exposure, but the duration of sun 

exposure is not associated with MASI score. It means that MDA levels are not significantly associated with MASI scores. Free 

radicals are significantly associated with the duration of sun exposure, but the severity of melasma is not affected by the 

duration of sun exposure. The severity level of melasma is still much influenced by some other risk factors associated with the 

pathogenesis of melasma. 
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1. Introduction 

Melasma is a common pigmentation disorder that most 

often occurs and manifests as macular hyperpigmentation of 

the skin exposed to the sun. [1] Although it can occur in men 

and women as well as on a variety of skin types, melasma 

most often occurs in women of reproductive age with 

Fitzpatrick skin types IV -VI. [1, 2] 

Melasma basically can affect all races, particularly for 

those who live in areas of high exposure to sunlight (tropical 

climates). [3] Majority of incident was suffered by women 

with darker skin colour type (Fitzpatrick skin type III, IV, V, 

and VI) and some ethnic groups, which are Latin, African-

Americans, African-Caribbean and Asian. [4] Not only 

women, melasma can also be found in men (± 10%). [3, 5, 6] 

In Indonesia, the ratio of cases of women and men is 24:1. 

Mainly seen in women of childbearing age with a history of 

frequent long exposure to direct sunlight. The incidence is 
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highest at ages 25-44 years old. [3] 

The pathogenesis of melasma remains unknown for 

certain. [7] Ultraviolet radiation (UV) plays an important role 

in the pathogenesis of melasma. Exposure to constant UV 

radiation on skin can produce Reactive Oxygen Species 

(ROS) and this significantly increases oxidative stress in 

cells. The generation of free radicals produced by oxidative 

stress interacts with all the essential components in the cell 

such as lipids, proteins, DNA, carbohydrates and enzymes. 

Interactions with lipid membranes to produce plasma lipid 

peroxidation in cellular membranes releasing diacylglycerol 

(DAG) then activates protein kinase C beta (PKC-β) to 

stimulate melanogenesis through tyrosinase activation. [8] 

Oxidative stress plays an important role in a variety of 

chronic and degenerative diseases. Reactive Oxygen Species 

(ROS) can chemically alter all functions and biomolecular 

structures (lipids, proteins and nucleic acids). [9] On 

melasma, ultraviolet rays can cause lipid peroxidation in cell 

membranes that trigger the generation of free radicals that 

can stimulate the melanocytes to produce more melanin. [7] 

Malondialdehyde (MDA) is a dialdehydes compound which 

is the end product of lipid peroxidation in the body. MDA is 

an important indicator of lipid peroxidation. [10] 

Research by Hamadi et al. (2009) showed a strong positive 

correlation between levels of MDA serum with MASI value. 

In this study, the levels of MDA and MASI value measured 

before administration of melatonin therapy was a powerful 

antioxidant. Then MDA levels were measured after 45, 90 

and 120 days of therapy. MASI value were measured again 

after 15 and 120 days of therapy. In this study, there was a 

significant positive strong correlation between MASI 

impairment and decreased levels of MDA (r = 0.78, p <0.01). 

This study further correlates the role of oxidative stress in 

which the MDA as one of the indicator in terms of the 

incidence and severity of melasma degrees measured using 

MASI. [11] 

Research by Seckin et.al (2013) measured levels of MDA 

serum from 50 melasma patients and 50 healthy volunteers. 

Diagnosis melasma clinically evaluated based Melasma Area 

and Severity Index (MASI). The study matches MASI 

average score is 21.54 ± 8.84, MDA serum levels were 

significantly higher (p <0.001) in patients with melasma 

compared with the control group. The results showed a 

balance between oxidants and anti-oxidants have been 

disrupted and oxidative stress increased on melasma. [12] 

The study by Sari et al (2014) showed a positive 

correlation between levels of MDA serum with MASI value 

in patients with melasma, with a coefficient correlation value 

of r: 0913, and p <0.001. Additionally MDA serum levels 

obtained in subjects with melasma is higher (0.4737 ± 

0.18594 µM / L) compared to subjects with no melasma 

(0.2459 ± 0.5871 µM / L), with p <0.001. It shows the 

relationship between melasma and oxidative stress increases 

the understanding of the etiology and pathogenesis of 

melasma and therapy. [13] 

2. Material and Methods 

2.1. Patient and Clinical Evaluations 

Table 1. Duration Score of Sun Exposure. 

Category Type Score 

1. Occupation   

� High risk Fisherman 3 

� Intermediate risk 
Farmers, farm workers, farmers, forest workers, building or 

construction worker, members of TNI / Polri 
2 

� Low risk Government Empoyee / private employee, Student, Housewife 1 

2. Long activity under the sun   

� High risk > 2.5 hours 3 

� Intermediate risk > 30 minutes – 2,5 hours 2 

� Low risk 5 min – 30 mins 1 

3. The intensity of the activity under the sun at peak sun hours (10 am to 2 pm)   

� High risk Always 3 

� Intermediate risk Sometime 2 

� Low risk Never 1 

4. Activity while on vacation / recreation   

� High risk Swimming, sunbate on the beach, fishing, 3 

� Intermediate risk Cycling, outdoor sport 2 

� Low risk Stay at home, trips to the mall, an indoor sports 1 

5. The use of photoprotection   

� High risk Never 3 

� Intermediate risk Sometime 2 

� Low risk Always 1 

AMOUNT   
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The melasma group was composed of 42 patients who 

applied to the Dermatology Outpatient Clinic of Hasanuddin 

University Hospital, Labuang Baji Hospital, and Andalas 

Primary Healthcare, during the period of January to March 

2016 who were diagnosed with melasma. The control group 

was composed of 42 healthy volunteers. The diagnoses were 

based on the clinical presentations, wood lamp, and 

dermatoscopic examination. Each patient with melasma was 

evaluated by MASI score. The control group was chosen 

among healthy volunteers who have normal physical 

examination, and have not any lesion on her face. The all 

participants have skin type between IV and V;. with range of 

age between 20-49 years old. The all participants who was 

pregnant, using hormonal contraception, immunocopromised 

or having any chronic illness, (liver–kidney disease, heart 

disease, hypertension, diabetes, malignancy and familial 

hypercholesterolemias), and have chronic inflammatory 

disease of the skin (acne, atopy, psoriasis, and vitiligo) were 

not included in the study. The all participants of the study 

were chosen among individuals who were not cigarette 

smoker or alcohol user and had not ingest vitamins E and C, 

selenium, zinc or iron for the last three weeks. The ethical 

committee of Hasanuddin University Medical Faculty 

approved the study and all participants were informed about 

the study. All demographical information of the participants 

was recorded. 

For the assessment of the duration of sun exposure in 

patients with melasma subject group and the control group 

were calculated based on the duration score of sun exposure 

as seen in table 1. 

2.2. Measurement of Melasma Severity 

The melasma severity was measured by Melasma Area and 

Severity Index (MASI). MASI score was determined by the 

degree of melasma in each region (forehead, regio malar 

right, regio malar left, and chin) which was assessed by three 

variables: the percentage of the total area involved (A), the 

level of darkness (D), and homogeneity (H). The total 

percentage of area involved (A) was divided into: 0 = no; 1 = 

<10% area,; 2 = 10-29% area; 3 = 30-49% area; 4 = 50-69% 

area; 5 = 70-89% area; and 6 = 90-100% area. The darkness 

of melasma (D) compared with normal skin and graded on a 

scale from 0 to 4: 0 = normal skin color without evidence of 

hyperpigmentation; 1 = barely visible hyperpigmentation; 2 = 

mild hyperpigmentation; 3 = moderate hyperpigmentation; 4 

= severe hyperpigmentation. Homogeneity 

hyperpigmentation (H) are also assessed on a 0 to 4: 0 = 

normal skin color without hyperpigmentation; 1 = there are 

points hyperpigmentation (specks); 2 = small area (small 

patchy) with a diameter <1.5 cm; 3 = area involved with a 

diameter> 2 cm; 4 = skin involved the same without a clear 

area. [14] 

MASI value was calculated by the amount of the darkness 

(D) and homogeneity (H) multiplied by the numerical value 

of the area involved (A) and the percentage of the four facial 

areas (10-30%). The total value of MASI: forehead 0.3 (D + 

H) A + right malar 0.3 (D + H) A + left malar 0.3 (D + H) A 

chin + 0.1 (D + H) A total score ranging from 0 to 48. [15] 

2.3. Measurement of MDA Serum with Thiobarbituric  

Acid-Reactive Substance Levels 

The MDA serum levels were determined by a method 

based on the reaction with thiobarbituric acid (TBA) at 90–

100°C. In the TBA test reaction, MDA or MDA-like 

substances and TBA react together for production of a pink 

pigment having an absorption maximum at 532 nm. Each 

MDA-containing samples and standards are examined in the 

form of duplication. Each 100 mL of sample and MDA 

standard solution was added and then separated in 

mikrosentrifuge tube. Then 100 uL SDS lysis solution added 

to each sample and MDA standard solution, and then mixed 

thoroughly and then samples were incubated for 5 min at 

room temperature. Furthermore TBA 250 mL reagent is 

added to each sample and standards to be examined. Each 

tube was closed and incubated at 95°C for 45-60 minutes. 

The tube was removed and cooled to room temperature in the 

freezer for 5 minutes. All standard and sample tube 

centrifuged at 3000 rpm for 15 minutes. Supernatant of 200 

mL of sample and standard solution MDA transferred to 96 

well microplate in accordance with Spectrophotometric plate 

reader. Duplication of each sample and standard were read. 

Absorbance readings were taken at 490 nm. The results were 

expressed as mmol/L according to a standard graphics, which 

was prepared with serial dilutions of standard 1,1,3,3-

tetramethoxypropane 

2.4. Data analysis 

The data obtained were analysed through the Statistical 

Product And Service Solutions (SPSS). Data distribution 

were tested using the Kolmogorov-Smirnov test. Mann-

whitey test and t-test were employed for not normal and 

normal data distribution respectively. The statistical test used 

Spearman correlation test to assess correlation between MDA 

with a duration of sun exposure with MASI score where p 

<0.05 was considered significant. 

3. Result 

From Table 2 it can be seen that the percentage of patients 

with melasma was higher at age> 40 years in 32 samples 

(76.2%), with most of them, work in the room which is 35 

samples (83.3%). Most of samples had skin type IV in 34 

subjects (80.9%), with most of the pattern of melasma is the 

malar pattern in 25 samples (59.5%), and types of epidermal 

melasma is the most types in 33 samples (78.6%). Most of 

dermoscope patterns showed annular shaped pattern, brown, 

with follicular opening and telangiectasia as many as 24 

samples (57.1%) 
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Table 2. Characteristics of the sample. 

Characteristics Melasma n = 42 (%) Control n = 42 (%) Total 

Age 
   

<30 years 2 (4.8) 11 (26.2) 13 (15.5) 

30-39 years 8 (19) 19 (45.2) 27 (32.1) 

> 40 years 32 (76.2) 12 (28.6) 44 (52.4) 

Occupation 
  

61 (72.6) 

Indoor 35 (83.3) 26 (61.9) 23 (27.4) 

Outdoors 7 (16.7) 16 (381)  

Skin types 
   

IV 34 (80.9) 33 (78.6) 67 (79.7) 

V 8 (19.1) 9 (21.4) 17 (20.3) 

pattern of Melasma 
   

Centrofacial 17 (40.5) -  

Malar 25 (59.5) -  

Type of Melasma 
   

epidermal 33 (78.6) -  

mixed 9 (21.4) -  

Pattern of dermoskop   
 

Annular pattern, brown, follicular opening, 9 (21.4) -  

Annular pattern, brown, follicular opening, telengiektasis 4 (57.1) -  

Annular pattern, brown, grayish,follicular opening 2 (4.7) -  

Annular pattern, brown, grayish, follicular opening, 

telengiektasis 
7 (16.7) -  

Table 3. Comparison of the duration score of sun exposure with levels of MDA. 

Variable Group N Mean SD P 

Score Exposure Duration-1 melasma 42 8.0 1.4 
.116 

Control 42 8.5 1.9 

MDA-2 melasma 42 88.8 17.7 
0,559 

Control 42 86.5 17.5 
1Mann-Whitney test 
2Independent t test 

Table 3 shows that no significant difference in scores 

between the duration of sun exposure in melasma and control 

group (p> 0.05). There is no significant difference in MDA 

levels between the two groups (p> 0.05), but it appears that 

the levels of MDA in melasma is higher than controls, ie 88.8 

to 86.5. 

Table 4. Correlation the duration score of sun exposure at all levels of MDA 

subject. 

Type Variable Statistical MDA 

Spearman's 

rho 

Score 

Duration 

Exposure 

Correlation Coefficient (R) 0.428 
P 0,000 
N 84 

Spearman Correlation'S 

Table 4 shows a significant positive correlation between 

the duration score of exposure to sunlight with MDA levels 

(p <0.001), where the higher the score, the higher the 

duration of exposure to MDA. Great correlation between the 

two is moderate (R = 0.428) as shown in Figure 1 

 
Figure 1. Correlation the Duration Score of Sun Exposure to MDA levels in 

All Subjects. 
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Table 5. Correlation the duration score of sun exposure with levels of MDA 

by group. 

Type Group Variable Statistical MDA 

Spearman's 

rho 

Melasma 
Score 

Duration 

Exposure 

Correlation 

Coefficient (R) .669 

P 0,000 
N 42 

Control 
Score 

Duration 

Exposure 

Correlation 

Coefficient (R) 0,302 

P 0.052 
N 42 

Spearman Correlation'S 

Table 5 shows that in group of Melasma, there is a 

significantly positive correlation between the duration score 

of exposure to sunlight with MDA levels (p <0.001), where 

the higher the score, the higher the duration of exposure to 

MDA. The correlation between the two is strong (R = 0.669), 

while In the control group, there is no significant correlation 

between the score of the duration of exposure to MDA levels 

(p> 0.05). However, there is a tendency of increasing MDA 

as the duration of sun exposure increases. 

 
Figure 2. Correlation the Duration score of Sun Exposure to MDA levels by 

Group. 

Table 6. Correlation of MDA, the duration score of sun exposure and MASI 

score. 

Type Variable Statistical Score Duration 

Exposure MDA 

Spearman's 

rho 
MASI 

score 

Correlation 

Coefficient (R) -0.003 0.092 

P .983 .563 

Spearman's Correlation 

Table 6 shows that there is no significant correlation 

between the duration of sun exposure with MASI scores (p> 

0.05) and no significant correlation between the scores MASI 

with MDA levels (p> 0.05). However, there is a tendency 

that the higher score of MASI, the higher level of MDA. 

4. Discussion 

The study involved 42 subjects with melasma and 42 

subjects with no melasma as control group. 

Based on age category, the incidence of melasma is higher 

at age> 40 years 32 samples (76.2%) as shown in Table 2. 

Average melasma subjects was 39 years old, the minimum 

age is 22 years and maximum age 49 years. This study was 

supported by research Sari, et al (2014) in which distribution 

is the largest age group of 41-50 years with a lifespan of as 

much as 41.2%. [13]
 
Research conducted by Ortonne et al. 

(2009) in the nine clinics scattered around the world obtained 

an average age group was 42.9 ± 9.6 melasma, in the United 

States of 45.0 ± 10.7, 41.0 ± 7.46 in France, in Germany 35.1 

± 7.18, in the Netherlands was 40.7 ± 8.86, 39.5 ± 7.77 in 

Mexico, in Italy 41.3 ± 5.91, 48.7 ± 6.71 in Singapore, in 

Korea South 37.5 ± 9.33 and 48.7 ± 7.83 Hong Kong. [16] 

Based on occupation category, most of the subjects with 

melasma have indoor jobs (83.3%). This findings is in line 

with research by Rikyanto (2004) in Yogyakarta that shows 

most of people (57,3%) with melasma are a civil servant. 

[17] Civil servant in Indonesia mostly work indoor. These 

studies are also accordance to research by Tia Febrianti, et 

al., (2004) in Cipto Mangunkusumo Hospital, Jakarta that 

suggests 45,52% of people with melasma are house wives. 

We recommend this type of work should be distinguished 

based on indoor or outdoor, length of exposure to sunlight 

during the day, and protection against sunlight (eg, types of 

clothing, umbrellas and hats). [18] The type of work is 

important to understand and evaluate melasma cases that are 

associated with outdoors activities. Type of work can also 

potray the daily needs to look beautiful, and thus the use of 

cosmetics that sometimes can be one of the factor in the 

melasma. [17] Material cosmetics that cause 

hyperpigmentation / melasma are derived from irritants or 

photosensitizer e.g. bergamot oil, tar, some fatty acids, 

mineral oil, petrolatum, beeswax, dyes such as Sudan III, 

para-phenylene diamine, fragrances, and preservatives 

cosmetics. [4] 

Most pattern of Melasma found in this study is the malar 

by 25 people (59.5%) followed by centrofacial patterns by 17 

subjects (40.5%) and no mandibular pattern was found. This 

is consistent with research by Tia Febrianti, et.al., (2004) in 

Cipto Mangunkusumo Hospital found 97 people (66.90%) 

with malar pattern, 42 people (28.96%) with centrofacial 

pattern and found no pattern of mandibular (0%). [18] Based 

on the literature, the clinical picture of melasma is divided 

into three forms, namely forms centrofacial, malar, and 

mandibular. In centrofacial form, lesions covering the cheeks, 

forehead, nose, upper lip, and chin (63%). In malar form, 

lesions on the cheeks and nose (21%), while the shape of the 

mandibular, lesions of the ramus mandibular (16%). [19] In 

this study there is no sample with mandibular pattern because 

besides it is epidemiologically most rare, melasma most often 

occurs on sun-exposed areas such as the forehead, nose, 

cheeks, chin and upper lip, whereas the mandibular areas 

rarely exposed to the sun. 

Melasma can basically affect all races, particularly for 

those who live in areas with long exposure to sunlight 

(tropical climates). [3] The majority of cases happen to 
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women of reproductive age with darker skin colour type, 

(skin types Fitzpatrick IV, V, and VI) and some ethnic groups 

as Latin, African-Americans, African-Caribbean and Asian. 

[1, 2, 4] In this study, 34 people (80.9%) patients with 

melasma have IV skin types 

The type of melasma most commonly found in this study 

is the type of epidermal by 33 samples (78.6%), followed by 

mixed type by 9 samples (21.4%). Dermal type was not 

found in this study. This is consistent with research in 

Singapore which suggests that more than 2/3 of cases are 

type epidermal melasma. [20] This study does not obtain the 

type of dermal therefore the type of dermal melasma mostly 

caused by hormonal factors such as pregnancy and use of 

hormonal contraception were excluded from this study. 

Examination with light wood useful to know the type of 

melasma. [19]
 
Ultraviolet light from Wood penetrates the 

stratum corneum and epidermis where melanin is distributed. 

Depth will determine fluorescence pigment. Thus, the type of 

epidermal pigmentation seen under Wood's lamp, whereas 

the type of dermal will seem less obvious or not exist under 

the lights compared with visible light. [21] 

Dermoscopy is a non-invasive technique using optical 

equipment that enables variable magnification from 6 to 

400X. Dermoscopy further demonstrate the pigmented cell 

groups, depending on the amount of pigment and depth. 

Pigmentation were observed mainly from the melanin and 

hemoglobin in the blood vessels. By inspection, the color 

depends on the quantity of melanin, or density, and location; 

black when located in the stratum corneum, with shades of 

brown in the lower layers of the skin, blue or bluish gray in 

the dermis. [21] Annular pattern (also known as 

pseudonetwork) can be seen on flat lesions. Annular pattern 

characterized by hypopigmentation circle small and follicular 

opening surrounded by varying amounts of pigment. [22] In 

Dermoscopy, considered a type of epidermal if brown with 

irregular pigmented network. Type dermal, if it looks bluish 

gray coloring, in which a network of pigment loss regularity; 

and mixed type, will appear the second picture above both 

epidermal and dermal. [21] This research use light wood and 

melasma dermoskop to determine the type of sample. In this 

study, dermoskop pattern in the form of an annular pattern, 

brown, and follicular opening is accompanied telengiektasis 

were most widely obtained as many as 24 samples (57.1%). 

Because brown melanin pigment in the epidermis that is 

going to look increasingly clear that help classify the type of 

epidermal. As for the picture annular pattern, grayish brown, 

follicular opening provides mixed-type classification by the 

presence of melanin pigment in the epidermis are evident and 

there is also the pigment melanin in the dermis within 

perivascular macrophages so as to provide grayish brown 

color.Telengiectasis picture obtained in examinations 

dermoskop because melanocytes are also influenced by 

angiogenic factors which normal melanocytes express 

receptors for vascular endothelial growth factor (VEGF), so 

that in some types of melasma can be found erythema 

telengiectatic along with lesions. [23] 

In this study, shown in Table 3, there were no significant 

differences between the duration score of sun exposure 

melasma with control group (p> 0.05). There is no significant 

difference in MDA levels between the two groups (p> 0.05), 

but it appears that the levels of MDA in melasma higher than 

controls, ie 88.8 to 86.5. Research by Sari, et al (2014) found 

a mean MDA serum levels in subjects with melasma 

significantly different from the subject instead of melasma 

with p <0.001. MDA serum levels in subjects with melasma 

to be higher (0.4737 ± 0.18594 µM / L) compared to subjects 

not melasma (0.2459 ± 0.5871 µM / L). [13] In our study 

showed no significant on the difference between the levels of 

serum MDA and control groups melasma due to the duration 

score of sun exposure between the two did not differ 

significantly too far. In addition the results of this study are 

slightly different with the study by Sari, et al (2014) in 

Denpasar, Bali who found a significant difference level of 

MDA serum between melasma patients and controls. This 

difference is caused by the characteristics of the subject, 

which are the type of melasma and the age of the subjects. 

Research by Sari, et al (2014) found mixed type at the most 

and also other type, which is dermal, which the levels of 

MDA in both types is higher than the epidermal type, 

because of tissue damage is more widespread, and the 

biological activity of melanocytes are higher so they produce 

more free radicals. [4] In addition to the type of melasma, the 

study by Sari, et al (2014) does not restrict the age of the 

sample as in our study where we limit the age between 20-49 

years old. MDA increases with age because as people grow 

old they are more exposed to the free radical agents. [24] 

Melasma is often found in areas that are exposed to 

sunlight. Exposure to sunlight is the primary originator of 

melasma. It causes lipid peroxidation in cellular membrane 

which produces free radicals that stimulate melanogenesis. 

Additionally, keratinocytes after exposure to ultraviolet light 

produced some alpha mediators such as interleukin (IL-

alpha) and endothelin-1 (ET-1), which stimulate 

melanogenesis. [8, 12] This suggests that elevated levels of 

MDA in patients with melasma can be generated from 

increased oxidative stress and tissue damage. 

As described in table 4, there is a significant positive 

correlation between the duration score of exposure to 

sunlight with MDA levels (p <0.001). Coefficient correlation 

between these two variables is moderate (R = 0.428).This is 

consistent with research by Diaconu, et. al (2014) which 

found the MDA levels were significantly higher in the group 

with frequent exposure to the sun. The main oxidative stress 

generated by external factors, namely ultraviolet rays. [25] 

UV radiation affects lipid (cell membrane component), 

thus releasing diacylglycerol (DAG), which activates the 

tyrosinase enzyme, resulting in increased melanogensis. 

Indirect effects of UV radiation is that it stimulates the 

synthesis and secretion of paracrine factors keratinocytes. 

Melanocytes adapt by increasing the number and change 

function. It is an all natural protection against sun exposure. 

[8] In the production of chemokines and induction of the 

inflammatory response, ROS are important mediators. [26] 

MDA is an end product of lipid peroxidation membrane and 
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is one of a biomarker of oxidative stress. [12] In Table 5 is 

also evident that the group of Melasma, found a significant 

positive correlation between the duration score of exposure to 

sunlight with MDA levels (p <0.001), where the higher the 

score, the higher the duration of exposure to MDA. 

Coefficient correlation between the two variables is strong (R 

= 0.669), while in the control group, there were no significant 

correlation between the duration score of exposure to MDA 

levels (p> 0.05) but there is a tendency of increasing the 

duration of sun exposure, MDA has increased as well. The 

results of this study indicate that MDA levels in patients with 

melasma is more often produced by exposure to sunlight 

which produces oxidative stress and tissue damage. 

In this study, found no significant correlation between the 

duration of sun exposure to the severity of melasma (p> 

0.05). (Table 6) This finding is accordance with Miranti, et al 

(2016) who did not find an association between exposure to 

the sun with the onset of melasma. [27] Etiopathogenesis of 

melasma is multifactorial and still unclear. Genetic and 

hormonal factors and ultraviolet exposure are classic factors. 

There are still many other factors that play a role in the 

etiology of melasma, as ingredients in cosmetics, drugs that 

are phototoxic, endocrine disease, liver disorders, and 

nutritional deficiency. Important to note that most cases of 

melasma in men and third in women are idiopathic. [28] 

In this study there is no significant correlation between 

MDA levels with severity of melasma (p> 0.05), but there is 

a tendency of increasing severity of melasma in higher levels 

of MDA. (Table 6) This is consistent with the results of 

research by Seckin et al (2013) that failed to show a 

significant relationship between levels of serum MDA with 

MASI values (p> 0.05). [12] 

Oxidative stress is an imbalance between prooxidant state 

with antioxidant, because ROS formation exceeds the ability 

of the antioxidant defense system, or decrease, or the 

constant state of antioxidant capability. Oxidative stress 

causes oxidative damage to the cells constituent such as 

DNA, proteins, lipids and sugar. [24] The lipid will produce 

lipid peroxidation in cellular membranes that later release 

DAG activation of PKC-β to stimulate melanogenesis. [7, 8] 

Malondialdehyde is the end product of lipid peroxidation, 

and is one indicator of oxidative stress. [12] 

Malondialdehyde is a product of the oxidation of unsaturated 

fatty acids by free radicals and is also a component of cell 

metabolites produced by free radicals. Therefore, a high 

concentration of MDA indicates oxidation processes in the 

cell membrane. The negative effects of free radicals can be 

mitigated by antioxidants either in the form of vitamins A, C, 

and E, or antioxidants such as flavonoids and ginggerol. 

Therefore, the high and low levels of MDA relies heavily on 

the antioxidant status in the body of a person. [24] 

This study found no significant correlation between the 

severity of melasma with MDA levels as in research Sari, et 

al (2014) because this study did not find any association 

between the severity of melasma with sun exposure. MDA 

levels increased as a result of sun exposure. In addition, 

measuring the severity of melasma with MASI score rely on 

examiner judgement, thus it can be affected by subjectivity of 

the examiner, which can generate different result. 

The weakness of this study is the examination of MDA 

level was taken from patients’ blood serum samples, where 

the levels of MDA in blood serum are influenced by several 

factors. Some of the factors that can affect are an oxidative 

stress in the human body that comes from exogenous and 

endogenous factors. Exogenous factors derived from 

chemotherapy treatment, environmental pollution, 

proinflammatory cytokines, sun exposure, and ionizing 

radiation. Endogenous factors derived from cytochrome 

P450, lipooksigenase, mitochondrial, metabolic processes, 

NADH oxidase, and peroxisomes, and the factor of natural 

antioxidant defence system which consist of enzymatic 

antioxidant such as catalase, glutathione peroxidase and 

superoxide dismutase and non-enzymatic antioxidant such as 

vitamin A, vitamin C, and vitamin E. [29] Another drawback 

in this study, which is we have no information about the last 

time of subject exposed to the sun when we draw the blood, 

and thus it is unknown whether levels of MDA were 

examined comes from sun exposure or not. MDA is the end 

product of lipid peroxidation, which is continuously formed 

but very easily metabolized. [30, 31] 

5. Conclusion 

Free radicals can be formed as a result of exposure to 

sunlight, but the duration of sun exposure did not affect the 

severity of melasma. There is no significant correlation 

between MDA and the severity of Melasma. However, there is 

a tendency that as the MDA level increases, so as the severity 

of melasma. Therefore, the severity of melasma is influenced 

by several factors, not just from exposure to sunlight. The 

future research with Kohort design and larger sample were 

needed and MDA level may be more obvious if examined 

directly on the lesion tissues shortly after exposure to the sun. 
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