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Abstract TNF-α may be associated with the etiopatho-
genesis of oral lichen planus (OLP), and it has been suggested
that polymorphism of mannose-binding lectin (MBL)
increases the in vitro production of TNF- α. The aim of the
present study was to assess the relevance of genetic diversity
of MBL in OLP. The study sample comprised 90 individuals,
45 OLP patients and 45 healthy volunteers. MBL-2 gene was

amplified using real-time PCR. Frequency of A/A genotype
was 55.6% in OLP and 53.3% in healthy volunteers.
Likewise, A/0 heterozygote genotype was found in 42.2%
and 35.6%; 2.2% and 11.1%, had the recessive 0/0 genotype
respectively. Frequencies of the “A” and “0” alleles were 77%
and 23% in the OLP group and 71.2% in control group. There
were no statistically significant differences regarding geno-
type frequency (p=0.546) or allele frequency (p=0.497). In
conclusion, no significant association was found between
polymorphism of MBL-2 gene and OLP.
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Introduction

Oral lichen planus (OLP) is a common mucocutaneous
disorder that typically arises in females in middle to late life
[1–3]. The precise etiology of OLP is unknown, but current
evidences suggest that it is characterized by a T cell-
mediated attack of epithelial surfaces [4–7]. It is plausible
that TNF-α plays a central role in these T cell responses and
if so may be a therapeutic target. Genetic polymorphisms of
TNF-α can influence the production of the pro-inflammatory
cytokines involved in T cell reactions and thus might
significantly contribute to susceptibility to OLP and other
chronic inflammatory disorders [8]. TNF-α stimulates
endothelial cells and macrophages to secrete chemokines
and induces the chemotaxis of the leukocytes [9].

The mannose-binding lectin gene (MBL-2) is localized
in 10q21.1 and codifies for the mannose-binding protein
belonging to the family of collectins [10]. This protein
plays an important role in innate immunological reactions
through molecular recognition mechanisms of a wide
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variety of pathogens, including viruses, bacteria, protozoa,
and fungi [11], and the activation of the lectin pathway of
the complement system, regardless of the presence of
specific antibodies [12]. The polymorphism of the MBL-2
gene related to the secretion of pro- and anti-inflammatory
cytokines in patients with immunologically mediated
diseases has been studied recently, but with controversial
results [13] (Table 1). Knowing that OLP is an immuno-
logically mediated disease and that TNF-α may be related
to its appearance [6, 22], it is possible that MBL-2 could
play a role in the etiopathogenesis of OLP, since poly-
morphisms of this gene are strongly associated to a
reduction of MBL serum levels [12, 23, 24] and, conse-
quently, an increase in the production of interleukins,
particularly IL-6 and TNF-α [8]. Although recent studies
using real-time polymerase chain reaction (PCR) have
enabled the detection of polymorphisms in the codifying
region of the MBL-2 gene in order to associate them
with the etiopathogenesis of different autoimmune
diseases, the possible association with OLP has not
yet been established. Based on the information pre-
sented above, the aim of the present study was to
assess whether MBL-2 gene polymorphisms were
associated with the pathogenesis of OLP.

Materials and methods

The present study received approval from the Research
Ethics Committee of Center for Health Sciences from

Universidade Federal de Pernambuco under process num-
ber 251/07. All participating patients gave their informed
consent. The study group comprised 45 patients (mean age
of 43 years, ranging from 18 to 67) with clinical and
histopathological features of OLP. The control group
comprised 45 healthy volunteers without history or clinical
features of mucocutaneous lichen planus. All patients and
control subjects had attended the Oral Medicine unit of
Universidade Federal de Minas Gerais, Brazil and Oral
Medicine unit of Universidade Federal de Pernambuco,
Brazil. Table 2 summarizes clinical characteristics of both
patients and control group. Indeed, the control group
comprised blood donors paired by age and gender used as
healthy controls to define a normal population.

Samples collection

Epithelial smear samples were obtained from the buccal
mucosa by using a Cytobrush gynecological brush (Kolplast®
Comercial Industrial do Brasil Ltda) [25]. The samples were
placed in Eppendorf tubes containing 500 µl of 0.9% saline
solution (Laboratório Tayuyna Ltda.) and frozen at −20°C
for the subsequent DNA extraction.

DNA extraction

DNA was extracted using the Geneclean® (DNA extraction
and purification kit; GENECLEAN® Kit, BIO 101, La
Jolla, CA, USA) based on the protocol suggested by Leao
et al. [26].

Table 1 Studies involving autoimmune diseases and the polymorphism of the MBL gene

References Autoimmune
diseases

Patients Results

[14] SLE 91 patients (83 women and
8 men) and 250 controls

Mutant allele frequency was significantly increased in SLE
patients (p=0.01)

[15] SLE 125 patients and 138 controls Mutant allele frequency “0” was higher than in controls
(p=0.007)

[16] Rheumatoid arthritis 68 patients and 250 controls Mutant allele of MBL increased the risk of development of RA
(p=0.02)

[17] Rheumatoid arthritis 211 patients and 196 controls RA patients showed higher MBL mutation rates when
compared with controls (p=0.027)

[18] Sjögren’s syndrome
and SLE

266 patients and 129 controls MBL mutant homozygous genotypes
O/O had higher risk of developing SLE (p=0.0431) and SS (p
=0.0479)

[19] Celiac disease 117 patients and 130 controls The frequency of mutant homozygous 0/0 was
significantly higher in CD patients (p=0.0405)

[20] Celiac disease 120 patients (92 women, 28 men) and 147
controls

The frequency of mutant homozygous 0/0 was
significantly higher in CD patients when compared with
controls (p=0.014)

[21] SLE 96 Europeans (90 women, 6 men) Mutant allele “O” was a risk factor for developing SLE
(p=0.001)

[13] Pemphigus foliaceous 114 patients and 100 controls Low levels of MBL were not associated with PF (p=0.32)
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Real-time PCR and genotyping

The detection of the polymorphisms of the Exon 1 of theMBL-
2 gene was based on the curve of the “melting temperature
assay”, using the Rotor Gene™ RG 3000 (Uniscience-Cobert
Research) as the platform as well as specific primers (forward
initiator 5'-AGGCATCAACGGCTTCCCA-3' and reverse
initiator 5'-AGAACAGCCCAACACGTACCT-3') [27–30].
The three SNPs (at positions −52, −54, and −57 of exon 1
of the MBL gene) were analyzed in the same real-time PCR
product through the dissociation curve and grouped in the “0”
allele when mutation occurred in the codons, while the wild-
type allele was called “A” [31].

The amplification of exon 1 of the MBL-2 was carried out
for a final volume of 25μl with SyBRGreen PCRMasterMix
1× (Applied Biosystems), 0.5 μl of each primer (as describe
above) and approximately 2 µl of the genomic DNA mold.
The thermal condition of the reaction began with denaturation
at 95°C for two minutes, followed by 35 cycles of
denaturation at 95°C for 15 s, annealing, and extension at
60°C for 1 min. Following the amplification of exon 1, the
resulting product was submitted to the Melting Curve (Rotor
Gene™ RG 3000—Uniscience-Cobert Research).

The protocol began with a slow heating from 60°C to
95°C, and the calculations referring to the variation of the
fluorophore emission were performed automatically by the
program (Rotor Gene™ RG 3000 version 6.0 (build 41);
Uniscience-Cobert Research), generating dissociation
curves and allowing the detection of the SNPs.

Data analysis

In the data analysis, statistical measures were obtained
(descriptive statistical methods) using tables for the

qualitative variables. The central tendency measure (mean)
and variability (standard deviation) were calculated for the
quantitative variables. For the inferential statistical analysis
regarding age and gender, the Mann–Whitney test for non-
parametric variables was employed. The likelihood ratio
was determined from the calculation of the MBL-2
genotype frequency. Fisher’s exact test was used for the
analysis of allele frequency. The level of significance for all
statistical tests was set at 5%. The data were entered on an
Excel spreadsheet, and the Statistical Package for the Social
Sciences (version 13, Chicago, IL, USA) was employed for
the statistical analysis.

Results

Twenty five of the 45 (55.6%) patients with OLP were
homozygous, i.e., had the A/A genotype (wild type).
Nineteen of the 45 were heterozygous, having A/0 genotype,
and one individual had a recessive homozygotous MBL-2
genotype (0/0 genotype). Likewise, 24/45 (53.3%) of the
control subjects had the A/A genotype (normal wild), 16/45
(35.6%) had the A/0 genotype (heterozygote), and 5/45
(11.1%) had the 0/0 genotype (recessive homozygote). The
likelihood ratio indicated that mutant genotypes did not
constitute a risk factor for the development of oral lichen
planus (p=0.546) (Table 3).

In the analysis of allele frequency, both groups exhibited
similar frequencies for both alleles. The frequency of the
dominant A allele in the group of patients with OLP was
69/90 (77%), whereas the frequency of this allele in the
group of healthy volunteers was 64/90 (71.2%). Likewise,
the frequency of the recessive 0 allele was 21/90 (23%) in
the experimental group and 26/90 (28.8%) in the control

Characteristics Values

Control OLP

Age Median age years 45 45

Years range 19–65 18-–7

Standard deviation 8.9 9.5

Patient gender Male, n (%) 17 (37.8%) 17 (37.8%)

Female, n (%) 28 (62.2%) 28 (62.22%)

Clinical OLP Reticular 36 (80.0%)

Erythematosus 3 (6.7%)

Erosive 6 (13.3%)

Sites committed Unique site 13 (28.9%)

Multiple sites 32 (71.1%)

Dermatological manifestations Present 6 (13.3%)

Absent 39 (86.7%)

Symptoms Present 8 (17.8%)

Absent 37 (82.2%)

Table 2 Summary of patients
and control group characteristics
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group. Mutant alleles were not contributing factors for the
development of OLP (p=0.497) (Table 4).

Discussion

OLP is a chronic disorder that probably represents a T cell-
mediated attack of the oral mucosal epithelium [4–7].
Although the exact trigger for such events is unknown, it is
likely to be local as disease rarely affects other sites [32].
An underlying bacterial cause has never been found,
although as the oral cavity has an abundant microflora
[33], such a notion cannot be excluded. Even if bacteria are
important in initiating or indeed perpetuating this chronic
disorder, it is unlikely that OLP solely reflects infection by
distinct oral microbes as it would then be expected that
there would be some clustering of affected individuals—
which does not arise. Instead, a defective immune response
to oral microbes would seem more likely. One possibility is
that there is a defective innate immunity that thereby allows
a strong, perhaps uncontrolled acquired immune response
that ultimately gives rise to clinical disease. The present
study has evaluated the potential role of MBL, a soluble
mediator of innate immunity [34] that has been found in
some previous studies to have a modulating role in a
number of other autoimmune diseases [16, 17, 35, 36].
Garred et al. [14] and Turner [37] have suggested a protocol
for the detection of polymorphisms in this gene, in which
the wild (normal) allele for the MBL is designated A and
the usual designation for the variant alleles is 0. Individuals
who are homozygous (0/0) for a mutant allele produce

MBL in amounts that are undetectable by ELISA, whereas
individuals who are heterozygotous (A/0) for the mutation
have significantly lower serum concentrations in compari-
son to individuals who are homozygotes (A/A) for the wild
allele [16]. In addition, 0/0 and A/0 genotypes are
associated with a low antigenic capacity and low functional
levels of MBL (compared with the A/A genotype) [38, 39].

In the present study, the frequency of the 0 allele in the
control group was slightly higher than that of the
experimental group. However, this difference was not
statistically significant. However, in studies by Boniotto et
al. [19] with individuals affected by celiac disease, the
frequency of the mutant 0 allele was greater than that of the
control group, thereby corroborating results described by
Villarreal et al. [15], Lee et al. [21], and Garred et al. [14],
who found that the frequency of the mutant 0 allele was
also significantly greater in patients with systemic lupus
erythematosus than in healthy individuals.

Regarding the genotype study for OLP in the present
study, there was a greater prevalence of the wild A/A
genotype, followed by frequencies of the A/0 heterozygote
and 0/0 recessive homozygote genotypes, thereby corrob-
orating results described in other conditions such as celiac
disease [20] and systemic lupus erythematosus [18]. In the
present study, however, there was no statistically significant
association between the polymorphism of the MBL-2 gene
and the occurrence of OLP. Similar studies involving other
autoimmune disease—such as the investigation by Mul-
lighan et al. [30] involving individuals with Sjögren’s
syndrome and a recent study carried out by Messias-Reason
et al. [13] involving patients diagnosed with Pemphigus
Brasiliensis—also found no association with the polymor-
phism of the MBL gene. A possible association was
expected, as the polymorphism of the MBL-2 gene appears
to be involved in other autoimmune processes [13–21].
Jack et al. [8] suggest that MBL-2 polymorphism induces a
reduction in serum concentration levels of the protein and
that reduced concentrations of MBL profoundly enhance
the production of the interleukins IL-6 and IL-1b as well as
TNF-α. This enhanced generation of TNF-α is relevant to
OLP as significantly high levels of TNF-α are found in the
oral mucosa [40], serum [41], and oral fluids [42] of
patients with OLP. Furthermore, recent studies have found a
significant association between the polymorphism of TNF-

Genotypic frequency Group OR IC (95%) p value

OLP Control

A/A 25 (55.6%) 24 (53.3%) 49 1.254 0.72–1.85 0.546a

A/0 19 (42.2%) 16 (35.5%) 35

0/0 1 (2.2%) 5 (11.2%) 6

Total 45 45 90

Table 3 Distribution of geno-
typic frequency of MBL-2 in
patients with oral lichen planus
(OLP) and control subjects

OR odds ratio, A/A homozy-
gous, A/0 heterozygote, 0/0 ho-
mozygous recessive
a Using likelihood ratio test

Table 4 Distribution of allele frequency in patients with oral lichen
planus (OLP) and control subjects

Allele
frequency

Group Total OR IC
(95%)

p
value

OLP Control

A 69 (77.0%) 64 (71.2%) 133 1.33 0.81–1.66 0.497a

0 21 (23.0%) 26 (28.8%) 47

Total 90 90 180

OR odds ratio, CI confidence interval, A allele dominant, 0 allele
recessive
a Using Fisher’s exact test
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α and the etiology of OLP [2, 22, 43]. It is possible that the
lack of a causal relationship in the results of the present
study reflects innate immunity having no etiological
significance in the development of OLP and indeed points
away from any local, potentially microbial etiology.
Instead, OLP seems to be driven by mechanisms derived
from acquired immunity.

The present evidence thus indicates that variation in the
MBL-2 gene is unlikely to be of relevance to the etiology
of OLP. Further studies, possibly with a larger number of
individuals, together with detailed studies of other aspects of
the innate immune system may better clarify the role of this
and other relevant components of the role of innate immunity
in the modulation of the inflammatory response of OLP.

Conclusion

The preliminary results obtained in the present study, with
the limitation of the low number of patients and controls,
demonstrate that it was not possible to associate the
polymorphism of the MBL-2 gene with the etiopatho-
genesis of oral lichen planus.

Conflict of interest The authors declare that they have no conflict of
interest.

References

1. Chainani-Wu N, Silverman S Jr, Lozada-Nur F et al (2001) Oral
lichen planus: patient profile, disease progression and treatment
responses. J Am Dent Assoc 132:901–909

2. Sugerman PB, Savage NW, Walsh LJ et al (2002) The pathogenesis
of oral lichen planus. Crit Rev Oral Biol Med 13(4):350–365

3. Manolache L, Seceleanu-Petrescu D, Benea V (2008) Lichen
planus patients and stressful events. JEADV 22:437–441

4. Navas-Alfaro SE, Fonseca EC, Guzmán-Silva MA et al (2003)
Análise histopatológica comparativa entre líquen plano oral e
cutâneo. J Bras Patol Med Lab 39:4

5. Grossmann SMC, Aguiar MCF, Teixeira R et al (2006) Líquen
plano bucal e hepatite C. Arquivos em odontologia 42:1–80

6. Pezelj-Ribaric S, Prso IB, Abram M et al (2004) Salivary levels of
tumor necrosis factor-a in oral lichen planus. Mediat Inflamm 13
(2):131–133

7. Ismail SB, Kumar SK, Zain RB (2007) Oral lichen planus and
lichenoid reactions: etiopathogenesis, diagnosis, management and
malignant transformation. J Oral Sci 49(2):89–106

8. Jack DL, Klein NJ et al (2001) Mannose-binding lectin: targeting
the microbial world for complement attack and opsonophagocy-
tosis. Immunol Rev 80:86–99

9. Locksley RM, Killeen N, Leonardo MJ (2001) The TNF and TNF
receptor superfamilies: integrating mammalian biology. Cell
104:487–501

10. Worthley DL, Bardy PG, Gordon DL et al (2006) Mannosebind-
ing lectin and maladies of the bowel and liver. World J Gastro-
enterol 12(40):6420–6428

11. Dommett RM, Klein M, Turner MW (2006) Mannose-binding
lectin in innate immunity: past, present and future. Journal
Compilation 68:193–209

12. Ji X, Gewurz H, Spear GT (2005) Mannose binding lectin (MBL)
and HIV. Mol Immunol 42:14–52

13. Messias-Reason DG, Bosco RM, Nisihara LH et al (2008)
Circulating levels of mannan-binding lectin (MBL) and MBL-
associated serine protease 2 in endemic pemphigus foliaceus. Clin
Exp Dermatol 33:495–497

14. Garred P, Madsen HO, Halberg P et al (1999) Mannose-binding
lectin polymorphisms and susceptibility to infection in systemic
lupus erythematosus. Arthritis Rheum 42(10):2145–2152

15. Villarreal J, Crosdale D, OllierWet al (2001)Mannose binding lectin
and FcgammaRIIa (CD32) polymorphism in Spanish systemic lupus
erythematosus patients. Rheumatology (Oxf) 40:1009–1012

16. Jacobsen S, Madsen HO, Klarlund M et al (2001) The influence
of mannose binding lectin polymorphisms on disease outcome in
early polyarthritis. J Rheumatol 28(5):935–942

17. Ip WK, Lau Y-L, Chan SY et al (2000) Mannose-binding lectin
and rheumatoid arthritis in southern Chinese. Arthritis Rheum
43:1679–1687

18. Tsutsumi A, Sasaki K, Wakamiya N et al (2001) Mannose binding
lectin gene: polymorphisms in Japanese patients with systemic
lupus erythematosus, rheumatoid arthritis and Sjogren’s syn-
drome. Genes Immunol 2:99–104

19. Boniotto M, Braida L, Spanò A et al (2002) Variant mannose-
binding lectin alleles are associated with celiac disease. Immuno-
genetics 54:596–598

20. Boniotto M, Braida L, Baldas V et al (2005) Evidence of a
correlation between mannose binding lectin and celiac disease: a
model for other autoimmune diseases. J Mol Med 83:308–315

21. Lee YH, Witte T, Momot T et al (2005) The Mannose-binding
lectin gene polymorphisms and systemic lupus erythematosus:
two case–control studies and a meta-analysis. Arthritis Rheum 52
(12):3966–3974

22. Xavier GM, Sa AR, Guimarães ALS et al (2007) Investigation of
functional gene polymorphisms interleukin-1b, interleukin-6,
interleukin-10 and tumor necrosis factor in individuals with oral
lichen planus. J Oral Pathol Med 36:476–481

23. Madsen HO, Videm V, Svejgaard A et al (1998) Association of
mannose-binding-lectin deficiency with severe atherosclerosis.
Lancet 352(9132):959–960

24. Lipscombe RJ, Sumiya M, Hill AVS et al (1992) High frequencies
in African and non-African populations of independent mutations
in the mannose binding protein gene. Hum Mol Genet 1(9):709–
715

25. Mendonca RMH, Levy CE, Silva RAM et al (2006) Comparação
das técnicas de bochecho e de swab na quantificação da micro-
biota oral. In: XIV Congresso Brasileiro de Estomatologia, Natal,
RN. Anais do XIV Congresso Brasileiro de Estomatologia 279–79

26. Leão JC, Hinrichsen SL, de Freitas BL, Porter SR (1999) Human
herpes virus 8 and Kaposi's sarcoma. Rev Assoc Méd Bras 45
(1):55–62

27. Arraes LC, Souza PRE, Bruneska D et al (2006) A cost-effective
melting temperature assay for the detection of single-nucleotide
polymorphism in the MBL2 gene of HIV-1-infected children.
Braz J Med Biol Res 39:719–723

28. Hladnik U, Braida L, Boniotto M et al (2002) Single-tube
genotyping of MBL-2 polymorphisms using melting temperature
analysis. Clin Exp Med 2(2):105–108

29. Madsen HO, Garred P, Kurtzhals JA et al (1994) A new frequent
allele is the missing link in the structural polymorphism of the
human mannan-binding protein. Immunogenetics 40(1):37–44

30. Mullighan CG, Heatley S, Bardy PG et al (2000) Lack of
association between mannose-binding lectin gene polymorphisms
and primary Sjogren’s syndrome. Arthritis Rheum 43:2851–2852

Clin Oral Invest (2011) 15:699–704 703



31. Garred P, Madsen HO, Balslev U et al (1997) Susceptibility to
HIV infection and progression of AIDS in relation to variant
alleles of mannose-binding lectin. Lancet 349:236

32. Bidarra M, Buchanan JA, Scully C et al (2008) Oral lichen planus:
a condition with more persistence and extra-oral involvement than
suspected? J Oral Pathol Med 37(10):582–586

33. Papapanou PN (2002) Population studies of microbial ecology in
periodontal health and disease. Ann Periodontol 7(1):54–61

34. Ip WK, Takahashi K, Ezekowitz RA, Stuart LM (2009) Mannose-
binding lectin and innate immunity. Immunol Rev 230(1):9–21

35. Garred P, Madsen HO, Marquart H et al (2000) Two edged role of
mannose binding lectin in rheumatoid arthritis: a cross sectional
study. J Rheumatol 27:26–34

36. Graudal NA, Homann C, Madsen HO et al (1998) Mannan
binding lectin in rheumatoid arthritis. A longitudinal study. J
Rheumatol 25:629–635

37. Turner MW (2003) The role of mannose-binding lectin in health
and disease. Mol Immunol 40:423–429

38. Madsen HO, Garred P, Thiel S et al (1995) Interplay
between promoter and structural gene variants control basal

serum level of mannan binding protein. J Immunol 155:
3013–3020

39. Werth VP, Berlin JA, Callen JP et al (2002) Mannose binding
lectin (MBL) polymorphisms associated with low MBL produc-
tion in patients with dermatomyositis. J Investig Dermatol 119
(4):1394–1399

40. Fayyazi A, Schweyer S, Soruri A et al (1999) T lymphocyte and
altered keratinocyte express interferon-gamma and interleukin 6 in
lichen planus. Arch Dermatol Res 291:485–490

41. Karagouni EE, Dotsika EN, Sklavounou A (1994) Alteration in
peripheral blood mononuclear cell function and serum cytokines
in oral lichen planus. J Oral Pathol Med 23:28–35

42. Pociot F, Molvig J, Wogensen L et al (1992) A TaqI
polymorphism in the human interleukin-1 beta (IL-1beta)
gene correlates with IL-1 beta secretion in vitro. EurJ Clin
Invest 22:396–402

43. Carrozzo M, Uboldi de Capei M, Dametto E et al (2004)
Tumor necrosis factor-a and interferon-c polymorphisms
contribute to susceptibility to oral lichen planus. J Invest
Dermatol 122:87–94

704 Clin Oral Invest (2011) 15:699–704



Copyright of Clinical Oral Investigations is the property of Springer Science & Business Media B.V. and its

content may not be copied or emailed to multiple sites or posted to a listserv without the copyright holder's

express written permission. However, users may print, download, or email articles for individual use.


