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Abstract 
Melasma is a hyper pigmentation disorder with a predilection of the 

face and is symmetrically distributed. It is more prevalent in women of 

reproductive age, and is more common in individuals with III-V skin types. 

The pathogenesis of melasma is multifactorial, it is assumed that genetic 

factors and sun exposure have a major role in the pathogenesis. The MC1R 

gene is thought to have a role in the pathogenesis of melasma. This study 

was conducted to determine the relationship of genetic factors with the 

degree of severity and type of melasma in Javanese women in Yogyakarta. 

This study used A cross sectional design, conducted by clinical 

examination and questionnaire. Data were analyzed with Chi-squared test 

and Odds Ratio (OR).The degree severity of melasma was calculated using 

melasma area severity index (MASI). This study evaluated 79 Javanese 

women from 18-60 years old with melasma. The Val/Met and Met/Met 

genotypes were less frequent in moderate melasma compared to mild 

melasma (OR: 0.23; CI95%:0.07–0.79); and (OR: 0.13; CI95%:0.02–0.76) 
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(p<0.05). The other factors found to be significant risk factors (p<0.05) were 

UV exposure with OR (2.93; CI95%:1.09-7.93). There was no association of 

Polymorphism Val92Met and Arg163Gln with the type of melasma, but 

both were risk factors for the incidence of centro-facial melasma (OR: 1.57; 

95% CI:0.62-4.02) and (OR:1.15; 95% CI:0.47-2.79). The findings showed 

Val/Met and Met/Met genotypes were protective factors for the moderate 

melasma. This is the first study on type and severity of melasma in an 

Indonesian population and contributes to ongoing efforts to understand the 

mechanisms of melasma 
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1. Introduction 

Melasma is a hyper pigmentation disorder with predilection of a symmetrically 

distributed face. Abnormalities occur more frequently in women of reproductive 

age and in darker-skinned races or individuals with skin type III-V according to 

Fitzpatrick's criteria, although it may also occur in men (Ritteret al., 2013; 

Sonthalia and Sarkar, 2015). The pathogenesis of melasma is highly 

multifactorial, such as sun exposure, genetic, hormonal and pregnancy (Jiang et 

al., 2017). Based on the distribution, melasma is divided into three types: 

faculty, malar and mandibular sentro type (Damevska, 2014a; Sonthalia and 

Sarkar, 2015; Tamega et al., 2013a). Melasma often negatively impacts the 

quality of life of the sufferer in social relationships, such as shyness, low self-

esteem, and dissatisfaction in appearance. In some cases with high melasma 

area severity index (MASI) scores can cause sufferers to suicide. In addition to 

significantly disrupting the quality of one's life, no less important is the cost of 

treatment is very expensive, but did not provide satisfactory results (Ali et al., 

2016, Guarneri, 2014). The MC1R gene is a gene that regulates the 

pigmentation pigmentation research system that has been widely practiced in 

Europe than in Asia. MC1R gene polymorphisms that are closely related to 

pigmental disorders especially for Southeast Asia are Val92Met (Valin92 

Methionine) and Arg163Gln (Arginin163 Glutamine) (Abdel-Malek et al., 

2008; Motokawa et al., 2008, 2007). Several melasma studies have been 

conducted, but no research has been done on the effects of MC1R gene 

polymorphisms with melasma type and degree of criticism. 

2. Research Method 

Across-sectional study was conducted between May 2016 and March 2017. 

Subjects were recruited from the Dermato-Venereology Clinic of Dr. 

Sardjito Hospital and Be Queen Skin Care Clinic in Yogyakarta, Indonesia. 

The subjects were interviewed with a standardized questionnaire including 

UV exposure and family history. The subjects of this study were adult 

Javanese women aged 18-60 years old in Yogyakarta who had melasma. 

With a mean age of 40.6 (SD + 6.45) years. 

Severity was estimated using Melasma Area Severity Index (MASI) scores. 

MASI scoring assesses three factors: The involving area (A), 

Hyperpigmentation (D), and Homogeneity (H), based on inspection of facial 

skin. The face is divided into four areas: Forehead (F); Malar Right (MR); 

Malar Left (ML) and Chin (C) where each area represents: 30% forehead; 

30% right cheek; 30% left cheek and 10% for chin. The four areas involved 

are rated from 0 to 6 (0 = unaffected; 1 = <10%; 2 = 10% - 29%; 3 = 30% -

49%; 4 = 50% - 69%; 5 = 70% 89% and 6 = 90% -100%). 

Hyperpigmentation and homogeneity are assigned a scale from 0 to 4 (0 if 

none; 1 = thin; 2 = medium; 3 = clear and 4 = very clear).(Pandya et al., 
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2006) The final result of MASI is the sum of hyperpigmentation and 

homogeneity multiplied by the involved facial area into a total score from 0 

to 48 (Majid et al., 2016; Tay et al., 2015).  

The exclusion criteria for this study were the use of hormonal 

contraceptives, pregnancy, having other pigmentation disorders beside 

melasma in the skin, and the use of whitening cream for the last two weeks 

prior to the study.  

We examined the skin with Bombtech Skin Diagnosis A-ONE
®
 (Korea) to 

identify the skin’s condition and the area of melasma in the case group, and a 

Mexameter
®

 MX18 Courage-Khazaka (Germany) was used to measure skin 

pigmentation and calculate the MASI score.  

As much as 3 ml of venous blood were taken from the subjects and stored in 

EDTA for DNA extraction with a Wizard
® 

kit (Promega, USA). Polymerase 

chain reaction (PCR) was performed using a platinum
®

 PCR Super Mix kit 

(Invitrogen) in the Biochemistry Laboratory Faculty of Medicine 

Universitas Gadjah Mada, Yogyakarta, Indonesia.  

Gene sequencing for MC1R was performed in the commercial laboratory of 

1st BASE DNA. We used the Sanger method for sequencing subject DNA with 

an Applied Biosystems (ABI) 3130 xl Genetic Analyzer to detect 

rs2228479(Val92Met) and rs885479 (Arg163Gln) using the following primers: 

(F)5′-GAA CCG GAA CCT GCA CTC A-3′(R)5′-GCC AGG AAG ACC ACG 

AG-3′.  

This study was approved by the Medical and Health Research Ethics Committee 

of the Faculty of Medicine Universitas Gadjah Mada and Dr. Sardjito Hospital 

with approval number (KE/FK/462/EC/2016).  

Technique Analysis Data 

Data were analyzed by the chi-square test with p<0.05. To associate the genes 

and melasma, this study calculated ORs with 95% confidence intervals (CIs). 

3. Results and Discussion 

Subjects’ Characteristics 

Of the 79 subjects melasma semuan who have skin type IV. In the melasma 

group with a family history having melasma abnormalities from the parents of 

46 people (62.03%), while no one suffered melasma as many as 33 people 

(41.77%).  

Sun exposure is less than one hour as many as43 people (54.43%). While those 

who get exposure that more than one hour 36 people (45.57%). The degree of 

criticality of melasma is the most common degree of lightness (58.23%) and 

MASI is 33 people (41.77%) see table 1 below: 
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Table 1: Characteristic of Melasma Subject 

 N=79 (%) 

                                               Mean age (years) 

Family history 

                40.6 (SD+ 6.45) 

 Yes 46 (62.03) 

 No 33 (41.77) 

Sun Exposure  

 >1 hour 43(54.43) 

 < 1 hour 36(45.57) 

Value Masi  

 Light Mild 46 (58.23) 

 Average Moderate 33 (41.77) 

Tipe Melasma  

 Sentro Fasial 41 (51.90) 

 Maksilaris 38 (48.10) 

Source: Proceed by author 

Association between MC1R genes, sun exposure and melasma type. MC1R 

gene sequencing results showed the substitution of guanosine (G) to adenosine 

(A) at base-274 (Val92Met) and Arg163Gln were found at base-448, G -> A. 

Val92Met Polymorphism, obtained genotypes homozygot wild type Val / Val 

and Val / Met heterozygots are more centrofacialis type, whereas the Met / Met 

mutant homozygot genotype is more in the maxillary type. Arg163Gln 

polymorphism, on homozygous wild type Arg / Arg and homozygous mutant 

Gln / Gln as much for the maxillary and facial types. While heterozygous Arg / 

ln is more in centrofacial type (Table 2) 

Table 2: Relationship between MC1R Val92Met, Arg163Gln And Surface 

Sun Exposure By Melasma Type 

 

Tipe Melasma 

OR (CI95%)    P N= 79 (%) 

Sentrofasialis  Maksilaris 

Val 92 Met     

 Val/Val  9 (11,39) 8 (10,13) Ref  

 Val/Met  29(36,71) 23(29,11) 1,12 (0,37-3,36)                  0,326 

 Met/Met  3(3,80) 7(8,86) 0,38(0,07-1,99) 0,435 

Arg 163 Gln     

 Arg/Arg  10 (12,66) 10 (12,66) Ref  

 Arg/Gln  23 (29,11) 20(25,31) 1,15 (0,39-3,33)            0,957 

 Gln/Gln  8(10,13) 8 (10,13) 1,00(0,27-3,72) 1,000 

Sun exposure (<1hours) 17 (21,52)   9 (11,39)   

Sun exposure (>1 hours) 24 (30,38) 29 (36,71) 2,28 (0,86-6,04) 0,093 

Source: Proceed by author 
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Association between MC1R genes, sun exposure and melasma severity. 

The result of sequencing on the degree of severity of melasma can result in a 

mild degree of severity more in the Val / Met genotype with the Met / Met 

otiphomozygot homozygote and a protective factor for moderate MASI, as well 

as the Arg / Gln etherozigoth heterozygote. Sun exposure is a risk factor for 

moderate MASI. (Table 3). 

Table 3. Relationship between MC1R Genetic Polymorphism Val92Met, 

Arg163Gln and Sun Exposure With Melasma Severity Degree 

Genotip 

MASI 

N = 79 (%) OR (CI95%)  p 

Average Light 

Val 92 Met     

 Val/Val 13 (6,46) 4 (5,06) Ref  

 Val/Met  22 (27,85) 30 (37,97) 0,23 (0,07-0,79)* 0,014* 

 Met/Met  3 (3,80) 7 (8,86) 0,13 (0,02-0,76)* 0,024* 

Arg 163 Gln     

 Arg/Arg  7 (8,86) 13 (16,46) Ref  

 Arg/Gln  19 (24,05) 24 (30,38) 0,68(0,23-2,04) 0,491 

 Gln/Gln  9 (11,39) 7 (8,86) 0,42(0,11-1,61) 0,202 

Sun (<1 hours) 8 18 Ref  

Sun (<1 hours) 30 23 2,93(1,09-7,93)* 0,031* 

Source: Proceed by author 

Characteristic clinical features of melasma in the form of irregular brown 

macula are firmly bounded in locations exposed to the sun, especially on the 

face, can also affect the arm and sternum although very rarely (Ritter et al., 

2013). Based on the distribution of melasma is divided into three types: (1) 

centrophasal centrofacial type about the area of the forehead, cheeks, upper lip, 

chin and nose as big as; (2) malar on the cheek and nose area; and (3) 

mandibular in the ramusman area is babeled ramus of mandible. Among the 

three types, the centrofacial type is the most common type (65%), then malar or 

maxillary (20%) and mandibularis (15%) (Damevska, 2014; Tamega et al., 

2013) types. 

Studies in India and Brazil of the most melasma types were Sentrophasial 

centrofacial (69.2%) and Malar (43.4%) .The mandibular type of melasma was 

not found in the Brazilian study of 68.8% of type mandibularis, as well as on 

topographicarotic topograpic areas, about the mandibular ramus in only 2 cases 

(3.7%) (Katsambas and Antoniou, 1995; Tamega et al., 2013). While in 

Singapore the most melasma types are malar type (89%) and facial sentrophic 

type (8%), for bular bath type (3%) (Goh and Dlova, 1999). Similarly, the study 

in Tunisia of the most melasma type was fascial sentro centrofacialis as many as 

143 people (76.1%), while malar type as much as (22.9%) and bath bularis only 
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(1%) of 197 melasma patients (Guinot et al. , 2010). 

In this study the most common type of melasma is centrophasal centrofacial 

type. In Val92Met and Arg163Gln polymorphisms (51.89%) had centrofacial 

melasma type while the maxillary type was 48.11%. Both polymorphisms are 

risk factors for the occurrence of centrophasal centrofacial melasma type 

although not statistically significant. Val92Met Polymorphism with values (OR: 

1.57; 95% CI: 0.62-4.02) and Arg163Gln (OR: 1,15; 95% CI: 0.47-2.79). This 

is probably due to the area more facial facial exposure to the sun, covering the 

area of the forehead, both cheeks, the bridge of the nose, over the lips and chin. 

While the mandibular type was not found in this study, these findings are 

similar in studies in India and Brazil but in contrast to studies in Singapore. The 

maxillary melasma type is the most widely accepted in Singapore. The different 

types of melasma in research in Singapore are likely due to ethnic and 

environmental factors or different geographic locations between the two 

countries. 

Melasma is most prevalent about the III-V skin type, much in Hispanic, Asian 

and African-American societies. The pathogenesis of melasma has not been 

clearly known to date. Several factors are thought to have a role in the 

pathogenesis, such as sun exposure, genetic, hormonal and cosmetic factors 

(Guarneri, 2014; Guinot et al., 2010; Ortonne et al., 2009). A study in Pune with 

120 patients with melasma, as many as (85%) had an IV skin type. All subjects 

were exposed to the sun for an extended period of time and had an average 

MASI score of 16.9 (Pawar et al., 2015). The study in Tunisia was subject to 

skin type III and had brown hair and exposed to the sun, most had moderate 

MASI scores (17-32.9) whereas mild MASI was most prevalent in individuals 

with IV skin types. Severe MASI occurs mostly in oral contraceptive users and 

skin type V (Guinot et al., 2010).  

Type IV skin, has a skin that tends to be brown (Sejal and Danrew, 2009), type 

IV skin contains more eumelanin and more photo protection against exposure to 

the sun (Rouzaud et al., 2005). Three factors that contribute to sun exposure are: 

melanin, amino acids and light rays by melanin and amino acids. The presence 

of increased melanin and the occurrence of epidermal skin layer thickening will 

protect the DNA and reduce inflammation due to photons (Alaluf et al., 2003; 

Rees, 2004). The number and type of melanin determine the difference in skin 

color and the protective effect against sun exposure, the difference in the 

amount of melanin will impact 100-fold against the UV response. Melanin is a 

polymer so that its content can not be known. The ratio of eumelanin and 

pheomelanin melanin varies depending on the population and where the 

individual originates (Rees, 2004). Val92Met and Arg163Gln polymorphisms in 

an in vitro study using melanocytes in both white and black individuals showed 

higher amounts of melanin eumealnain than pheomelanin, however, because the 

two genes lie in different domains, giving different effects also in the 

pigmetation phenotype (Beaumont et al., 2007). Eumelanin is more brown 
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while pheomelani is more reddish orange. The ability of eumelanin as 

photoprotective by absorbing visible and invisible UV rays, especially at 720-

620 nm wavelength and ekponesial at 300-600 nm. Ultrastructural studies 

showed that darker skin after exposure to the sun was found to remain intact in 

the epidermis, whilst on whiter skin no more intact melanosomes were obtained. 

(Rees, 2004; Rouzaud et al., 2005). 

The photo protective properties of this eumelanin are likely to cause genotypes 

of Val / Met heterozygotes and Met / Met mutant homozygotes in this study as a 

protective factor. The degree of criticality of the individuals with the genotype 

is at most on mild MASI, so that the conclusions of genotype Val / Met and Met 

/ Met are the protective factors for MASI being in this study (OR: 0.31; 95% CI: 

0.11-0 , 83) and (0.13; 95% CI: 0.02-0.76). The results of this study are similar 

to those in Pune and Tunisia, more than mild and moderate MASI. The 

difference with the research in Tunisia is that this study is not obtained MASI 

weight because hormonal factors (use of hormonal contraception and pregnant 

women) have been excluded in subject recruitment. In the heterozygote Arg/ 

Gln genotypes and homozygotes of Gln/Gln mutant although they were 

protective but not significant (OR: 0.68; 95% CI: 0.23-2.04) and (OR: 0.42; 

95% CI: 0 , 11-1.61). Masi Lighter  MASI mild is more likely to be obtained 

because all subjects have IV skin types that have a higher eumelanin ratio than 

pheomelanin, thus more photo protective. Sun exposure is a risk factor for 

moderate MASI (OR: 2.93; 95% CI: 1.09-7.93). 

4. Conclusion 

This study is the first study in Indonesia, to understand the mechanism of the 

occurrence of melasma. In this study there was an association between the Val / 

Met and Met / Met genotypes and the sun exposure with melasma severity. 

There is no association between Val92Met polymorphism, Arg163Gln and sun 

exposure with melasma type. An expression of MC1R expression on lesi of 

melasma should be performed. 
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