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Abstract

Melanin is a non-haemoglobin derived pigment formed by melanocytes, which are dendritic cells of  
neuroectodermal origin and located in the basal and spinous layers of  the gingival epithelium. It is known 
that as a course of  inflammation, free radicals are released which cause oxidative stress. Oral mucosal melanin 
has been shown to act as a defense barrier, thereby preventing oxidative stress by scavenging antioxidants. 
Thus, the aim of  the present study was to correlate the intensity of  gingival melanin pigmentation with the 
severity of  gingival inflammation. Materials and methods: A total of  100 subjects with brownish to dark skin 
complexion between the age group of  18 to 60 were selected and were categorized as Group A (50 subjects) and 
Group B (50 subjects). Group A comprised of  subjects with healthy gingiva and Group B comprised of  subjects 
with moderate to severe periodontitis. The intensity of  gingival melanin pigmentation was recorded using the 
Dummet-Gupta gingival melanin pigmentation index, and the severity of  gingival inflammation was evaluated 
by the gingival index. Results: In Group B patients, the melanin pigmentation and gingival index scores 
showed a statistically significant weak inverse relationship between severity of  gingivitis and level of  melanin 
pigmentation.Conclusion: There is a correlation between the intensity of  the gingival melanin pigmentation 
and gingival inflammation, thus suggesting that gingival melanin pigmentation has a protective role against 
gingival inflammation.
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Introduction

Melanin is formed by melanocytes that are located 
in the basal and spinous layers of  the gingival 
epithelium.1 It is a non-haemoglobin-derived 
pigment which is known to appear in the oral 
tissues three hours after the birth. Their synthesis 
begins only when the melanin granules synthesized 
by melanocytes are transferred to keratinocytes.2, 3 
This inter relationship between  melanocytes and 

keratinocytes has been called as  the epidermal-
melanin-unit by Fitzpatrick and Breathnach.4  The 
colour of  the gingiva depends on the degree of  
epithelialization, the degree of  the thickness of  
the epithelium, gingival vascularity and melanin 
pigmentation. Although the gingival melanin 
pigmentation is considered to be racial, it is accepted 
to be genetic.5,6,7 Moreover, oral mucosal melanin can 
act as defense barrier by preventing the oxidative 
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stress.8 Thus, with this background, the aim of  this 
study was to correlate the intensity of  gingival 
melanin pigmentation to the severity of  gingival 
inflammation.

Materials and methods
This observational pilot study was performed in the 
department of  Periodontics, SDM Dental College, 
Dharwad, from 14th January 2017 to 5th February 
2017. A total of  100 subjects with brownish to dark 
skin complexion between the age group of  18 to 
60 were selected, and were categorized as Group 
A (50 subjects) and Group B (50 subjects). Group 
A comprised of  subjects with healthy gingiva, and 
Group B with subjects having moderate to severe 
periodontitis (criteria as given by AAP 1999). The 
study design was explained to all the patients and 
an informed consent was obtained. The inclusion 
criteria comprised of  subjects with healthy gingiva 
in Group A and subjects with moderate to severe 
chronic periodontitis in Group B. The exclusion 
criteria comprised of  subjects with drug or chemical 
pigmentation on the gingiva, those with systemic 
diseases like type 1 diabetes mellitus which could 
produce gingival colour changes, subjects with 
syndromes, pigmentation disorders, chemical skin 
peeling and albinism, patients who had undergone 
any dental treatment in the past six months to 
one year and subjects with history of  smoking or 
tobacco chewing. Two examiners were involved in 
this single blinded pilot study, where one examiner 
recorded only the gingival melanin pigmentation 
and the other recorded the plaque and gingival 
indices.

Skin colour was classified by performing the colour 
test according to the criteria adapted by Aina et al., 9  
wherein the colour of  the inner aspect of  the upper 
arm was graded as fair, brown and dark. The present 
study included the subjects with brown and dark 
coloured skin complexion which was confirmed by 
interexaminer calibration, where both the examiners 
were adapted to see the daylight, and did agree with 
the specific skin colour of  the subject. This method 
of  assessing the skin colour is called as colour test.10

For evaluating gingival melanin pigmentation,11 
the gingiva of  the maxillary and mandibular arches 
were each divided into 32 unit spaces; 16 on the 

buccal and labial surfaces and 16 on palatal surfaces. 
Each unit space approximated the area of  the 
marginal gingiva and extended from the gingival 
crest apically about 4mm to 5mm, up to the level 
of  attached gingiva. The unit spaces did correspond 
to the buccal and lingual gingival areas. In cases 
with partially or completely edentulous areas, this 
division into 32 unit spaces was still maintained, 
since the oral pigmentation is independent of  the 
presence or absence of  teeth. The unit spaces were 
graded as follows:

0 = No clinical pigmentation (pink tissue)
1 = Mild clinical pigmentation (mild light brown 

colour)
2 = Moderate clinical pigmentation (medium brown 

or mixed pink and brown coloration)
3 = Heavy clinical pigmentation (deep brown or 

blue-black-tissue)

Following the assignment of  ratings, the numerical 
estimates in the maxillary arch were totaled and 
divided by 32. The result was the Oral pigmentation 
index (DOPI)  assessment for the maxillary arch. 
The mandibular arch was treated similarly. Thus, 
the DOPI assessment for maxillary and mandibular 
gingivae was calculated as the sum of  assigned 
estimates of  components divided by 32 unit spaces11 
according to the following scales:

0 = No clinical pigmentation of  the gingivae
0.031 – 0.97 = Mild gingival pigmentation
1.0 – 1.9 = Medium gingival pigmentation
2.0 – 3.0 = Heavy gingival pigmentation

Assessment of  plaque was done with plaque index 
(Silness and Lo) 12 depending upon the plaque at the 
gingival area of  the tooth. The presence of  gingival 
bleeding was determined by gingival index (Loe and 
Silness). 13

Thus, the DOPI, plaque index and gingival 
index was evaluated separately for maxillary and 
mandibular arches, so as to evaluate the intensity of  
gingival melanin pigmentation to that of  gingival 
inflammation.     

Statistical Analysis: The results were subjected 
to statistical analysis, wherein spearman rank 
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correlation test was used to correlate the intensity 
of  gingival melanin pigmentation to gingival 
inflammation.     

Results
The present observational pilot study correlated 
the intensity of  gingival melanin pigmentation 
to that of  gingival inflammation. The descriptive 
statistics in healthy subjects (Group A) revealed 
a moderate gingival melanin pigmentation with 
mild plaque index and mild gingivitis (Table 1), 
while in the periodontitis subjects (Group B) there 
was a mild form of  gingival melanin pigmentation 
with moderate plaque index and severe form of  
gingival inflammation (Table 2). The Spearman 
correlation between melanin pigmentation, scores 
of  plaque index and gingival index showed a 
positive correlation (r-value 0.27 for plaque index 
score and r-value as 0.26 for gingival index scores) 
and a statistically significant p-value at 0.05 amongst 
healthy individuals (Table 3). In the diseased 
subjects, the Spearman correlation between melanin 
pigmentation and gingival index scores also showed 
a statistically significant weak inverse relationship 
between severity of  gingivitis and level of  melanin 
pigmentation (Table 4).
Table 1: Descriptive statistics of healthy individuals (Group A)

Minimum Maximum Mean Standard 
Deviation Median 

Age 18 51 23.88 7.31

Melanin 
pigmentation 0.1 2.1 0.7 0.5 Moderate

Plaque Index  
scores 0.2 2.1 0.9 0.5 Mild

Gingival 
index scores 0 1.5 0.42 0.51 Mild

Table 2: Descriptive statistics of people with chronic periodontitis 
(Group B)

Minimum Maximum Mean Standard 
Deviation Median 

Age 20 65 40.7 12.74

Melanin 
pigmentation 0 2.2 0.38 0.44 Mild

Plaque Index 
scores 0.3 3.1 1.73 0.68 Moderate 

Gingival 
index scores 0.4 2.6 1.8 0.56 Severe 

Table 3: Spearmen correlation between melanin pigmentation, 
plaque index scores and gingival scores in among healthy 
individuals (Group A)

Plaque index 
scores

Gingival 
index scores

Melanin 
pigmentation                                     

Correlation 
Coefficient 
(r-value)

0.278 0.262

Sig. (2-tailed) 
(p-value) 0.051 0.066

N 50 50

 Statistical Significance with p-value <0.05

Table 4: Spearmen correlation between melanin pigmentation, 
plaque index scores and gingival scores among subjects with 
Chronic Periodontitis (Group B)

Plaque 
index scores

Gingival 
index 
scores

Melanin 
pigmentation                                     

Correlation 
Coefficient 
(r-value)

0.065 -0.301*

Sig. (2-tailed) 
(p-value) 0.654 0.033

N 50 50

Statistical significance with p-value <0.05

Discussion
Melanin is a pigment that is absorbed by light 
and gives colour to the mammalian tissues. It is a 
non-haemoglobin-derived pigment formed by the 
melanocytes that phagocytose melanin granules 
and impart the brownish-black discoloration on the 
gingiva.1,2  Its intensity depends on the activity of  
melanocytes, genetic trait and ethnic group.14

The present study made an attempt to correlate 
the intensity of  gingival melanin pigmentation to  
gingival inflammation, wherein it was noticed that 
in Group A there was moderate degree of  gingival 
melanin pigmentation with mild plaque index and 
mild gingivitis, which suggested that when there 
was more gingival melanin pigmentation, there 
was less plaque and mild gingival inflammation. 
In Group B, there was mild melanin pigmentation, 
moderate plaque index with severe gingivitis. 

The findings in Group A are attributed to the 
protective role of  melanin against inflammation, as 
the oral mucosal melanin acts as a defense barrier 
by binding to the free radicals and preventing 
oxidative stress.15 Free radicals play a potential role 
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in matrix destruction in inflamed periodontium.16 
The presence of  melanin results in the “respiratory 
burst” of  phagocytosis, and protecting the gingiva 
against inflammation. Thus, the presence of  melanin 
pigmentation plays a role in reducing the gingival 
inflammation.17 However, the mild gingivitis seen 
could be attributed to the mild plaque or local factors 
in the gingiva.13

The findings in Group B could be attributed to 
the extension of  inflammation from the gingiva to 
the periodontium. In periodontal disease, oxygen 
derived from the free radicals activate neutrophil 
collagenase and initiate the matrix degradation. 
Thus, this sequel could minimize the melanin 
expression reducing its activity, further affecting its 
role as a scavenger against inflammation.8

Thus, there was a correlation found between the 
gingival melanin pigmentation and gingivitis, 
clinically in both the groups, and the results were 
statistically significant.

Conclusion
Within the limitations of  this study, it can be 
concluded that there is a correlation between the 
intensity of  the gingival melanin pigmentation and 
gingival inflammation, thus suggesting that gingival 
melanin pigmentation has a protective role against 
gingival inflammation. A similar study with a larger 
sample size is necessary to confirm the results of  the 
present study. 

References
1. Dummett CO, Barens G. Pigmentation of  the 

oral tissues. A review of  literature. J Periodontol. 
1967;39:369-78.

2. Dummett CO. Physiologic pigmentation of  the 
oral and cutaneous tissues in the Negro. J Dent 
Res.1946;25:421-32.

3. Bergamaschi O, Kon S, Doine Al and Ruben 
MP. Melanin regimentation after gingivectomy: 
a 5-year clinical and transmission electron 
microscopic study in humans. Int J Periodontics 
Restorative Dent. 1993;13:85-92.

4. Goldzieher JW, Robert IS, Rawls WB, 
Goldzieher MA. Chemical analysis of  the intact 
skin by reflectance spectrophotometry. AMA 
Arch DermSyphilol. 1951;64:533-48.

5. Manson JD, Eley BM, editors. Outline of  
periodontics, 4th ed. Butterworth Heinemann: 
Oxford;2000.

6. deKromC, Waas M, Oosterveld P et al. The 
oral pigmentation chart: A clinical adjunct for 
oral pigmentation in removable prosthesis. Int J 
Prosthodont. 2005;18:66-70.

7. Stokowski RP, Pant P, Dadd T, et al. A 
genomewide association study of  skin 
pigmentation in a south Asian population. Am J 
Hum Genet. 2007;81:1119-32.

8. Nilima S. and Vandana KL. Melanin: A scavenger 
in gingival inflammation. Indian J Dent Res. 
2011;22:38-43.

9. Aina TO, Wright SM, Pullen-Warner E. The 
reproduction of  skin colour and texture in facial 
prosthesis for Negro patients. J Prosthet Dent. 
1978;39:74-99.

10. Ponnaiyan D, Gomathy L. and Anusha JA. 
Correlation of  skin colour and gingival 
pigmentation patterns in a group of  south 
Indians in India. Iran J Dermatol. 2013;16:94-9.

11. Dummett CO. Estimating the Epidemiology 
of  Oral Pigmentation. Journal of  the National 
Medical Association.1964;56:419-20.

12. Silness J. and Loe H. Correlation between oral 
hygiene and periodontal disease condition. Acta 
Odontol Scand. 1964;22:121-35.

13. Loe H. and Silness J. Periodontal disease in 
pregnanacy – Prevelence and severity. Acta 
Odont. Scand. 1963;21:533-51.

14. Bartold PM. The effect of  oxygen derived 
free radicals on gingival proteoglycans and 
hyaluronic acid. J Periodontal Res. 1984;19:390.

15. Hedin CA, Larsson A. The ultrastructure of  
the gingival epithelium in smokers melanosis. J 
Periodontal Res. 1984;19:177-90.

16. Barrett AW, Scully C. Human oral mucosal 
melanocytes: a review. J Oral Pathol 
Med.1994;23:97-103.

17. Page RC. Gingivitis. J Clin 
Periodontol.1986;13:345.

Acknowledgements
We would like to thank Dr Kriti Nikhil (Community 
Dentistry) for her support in statistical analysis and 
interpretation of  results.


