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Abstract: Oral lichen planus (OLP) is a refractory mucosal disease. Its pathogenesis is thought to 
involve immunologic and genetic alterations.  As previous literature pointed out to the significance of 
interferon-gamma (INF-γ) gene polymorphisms in the pathogenesis of OLP, the present study was 
performed on a total of 60 OLP patients and 20 unrelated individuals not suffering from any mucosal 
lesions, to test the role of one of the polymorphisms previously identified among some populations and 
investigate its link to increased INF-γ production and disease severity. IFN-γ polymorphism at position 
5644 (A/T) was identified using Sequence Specific Primers-Polymerase Chain Reaction (SSP-PCR). 
Also, whole unstimulated saliva samples were collected from all the included individuals in order to 
determine IFN-γ level in saliva utilizing the ELISA technique. The results revealed no statistically 
significant difference in T allele distribution among different types of OLP, neither when all patients 
were considered as a whole nor when they were considered as separate groups. However, there was 
highly significant increase in the frequency of TT genotype among OLP patients compared to controls. 
Conversely, there was an increase in AT genotype in controls. Patients carrying TT homozygous 
genotype were found to have about 9 times more risk of developing OLP, while those with AT 
heterozygous genotype had low risk of developing the disease. When cases with reticular pattern were 
considered alone, the risk was found to increase to 12. The results also showed that the control group 
had the lowest level of salivary IFN-γ, whereas all types of OLP showed highly significant increase in 
its level. The highest values were registered by the atrophic and erosive groups. When genotypes were 
considered, TT individuals registered significantly increased salivary IFN-γ levels than other 
genotypes. It seems that the tested INF-γ gene polymorphism contributes to the predisposition to OLP 
where the genetic variation affects the gene expression and may contribute to the disease chronicity. 
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INTRODUCTION 
 
 Oral lichen planus probably represents a cell-mediated immunologic response to an induced antigenic 
change in the mucosa, but the etiology is often unknown. The oral form of lichen planus seems more common 
and chronic than the cutaneous type, persisting up to more than 20 years without spontaneous remission (Scully 
et al., 2000; Fujita et al., 2009). Many studies have suggested a central role for IFN-γ in the pathogenesis of 
OLP (Yamamoto et al., 1994; Fayyazi et al., 1999). Significantly, many studies demonstrated a high level of 
IFN-γ in involved oral mucosa and in serum (Yamamoto et al., 1991; Karagouni et al., 1994) and saliva (Tarrad 
et al., 2010) of patients with OLP.  The subepithelial T cells in oral lichen planus lesions express IFN-γ and 
TNF-α in vitro. Contrarily, OLP lesional T cells do not secrete interleukin-4 and -10 (IL-4, IL-10) or 
transforming growth factor-β (TGF-β), indicating TH1 cytokine bias (Simark- Mattsson et al., 1998 & 1999). It 
has been suggested that this T-helper 1 cytokine bias seen in lichen planus is the result of genetic dysregulation 
of the immune response rather than a physiologic response to antigens. Some genetic variation in the expression 
of certain cytokines was postulated to contribute to susceptibility to OLP and to influence the course of the 
disease (Carrozzo et al., 2004; Bai et al., 2008). 
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 Preliminary data suggested that greater IFN-γ production linked to genetic polymorphism of the promoter 
region of its gene could be an important risk factor to develop OLP lesions. Further studies however, were 
recommended (Carrozzo et al., 2004&2007). 
 Consequently, the present study was conducted to test the hypothesis that IFN-γ gene polymorphism at 
position 5644 (A/T) could lead to an increased production of the cytokine, and hence higher risk to develop 
OLP. 

MATERIALS AND METHODS 
Subjects: 
 The present case-control study, ethical committee approved, included 80 individuals selected from the out-
patient clinic of Oral Medicine and Periodontology Department, Faculty of Oral and Dental Medicine, Cairo 
University in the period from September, 2010 till August, 2012. Cases were 60 OLP patients (20 from each 
type; reticular, atrophic and bullous/erosive) not taking any drugs that may cause lichenoid reaction. The control 
group included 20 individuals not suffering from any systemic or mucosal disease, as proved by careful history 
(Kerr and Millard, 1965) and clinical examination. Cases and controls were age and gender matched (42-65 
years, mean 51.33±8.21 for patients, 51.13±9.2 for controls, 60% females and 40% males for both groups). 
Informed consent was obtained from all individuals.  
 A post hoc power analysis with alpha error of 0.05, assuming a medium to large effect size with maximum 
6 degrees of freedom, revealed a power of 0.816 with a total sample size of 80. 
 
Methods: 
 Biopsy specimen were taken from non ulcerative areas of oral lesions to confirm the diagnosis of OLP. 
Biopsy specimen were immediately fixed in 10% neutral buffered formalin and processed for routine 
histopathologic examination. Histopathologic criteria for diagnosis (Bhattaacharyya et al., 2003) were: epithelial 
hyperkeratosis, parakeratosis or atrophy; subepithelial inflammatory band-like layer and basal cells hydropic 
degeneration. 
 
Sampling: 
1. Blood Sample:  
 Peripheral venous blood (2ml) was drawn by standard veni-puncture from patients and controls using  tubes 
containing  EDTA , then stored at -20 till DNA extraction. 
 
2. Salivary Sample: 
 Collection of whole unstimulated saliva, using standard techniques was done as described by Navazesh 
(1993). Subjects refrained from eating, drinking, chewing gum etc., for at least 1 ½ h prior to evaluation. They 
were requested to swallow first, tilt their heads forwards and expectorate all saliva in a tube for 5 minutes 
without swallowing. All samples were immediately centrifuged for 2 minutes at 10000 Xg and the clarified 
supernatant was filtered through a 0.45 µm low protein binding membrane, separated into 0.5 ml aliquots and 
stored at -800C until assayed. 
 
Molecular Biology Tests: 
a) DNA was extracted from whole blood using Qia-amplification extraction kit (Qiagene, USA) and stored at -
80°C until required.  
b) Polymorphisms were determined using Sequence Specific Primers-Polymerase Chain Reaction (SSP-PCR) 
methodology that utilizes sequence specific primers with 3'-end mismatches and identifies the presence of 
specific allelic variants, by PCR amplification. 
c) The IFN-γ polymorphism at position 5644 (A/T) was identified by the sequence-specific forward primers: 
5'CCT TCC TAT TTC CTC CTT CG and 5'ACC TTC CTATTT CCT CCT TCA in combination with the 
consensus reverse primer 5'GTC TAC AAC AGC ACC AGG C at a final concentration of 7.7 µg/µl with an 
expected product size of 298 bp. The sequence of primers was used for amplification of UTR region. 
d) PCR mixture (total volume 50 µl): 
 5 µl of 10X reaction buffer with MgCl2 (Amersham Pharmacia Biotech, Piscataway, NJ, USA) 
 50 ρmol of each primer  
 100 µmol each of dNTPs (Perkin-Elmer Corporation, Foster City, CA, USA)  
 2 units Taq DNA polymerase (Amersham Pharmacia Biotech, Piscataway, NJ, USA)  
 100 ng genomic DNA template. 
e) Cycling conditions: 
Denaturation at 95°C for 5 min. PCR reaction was carried out for 35 cycles under the following conditions:  
 Denaturation at 95°C for 1 minute. 
 Annealing at 60°C for 1 minute. 
 Extension at 72°C for 1 minute.  
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 Final extension cycle at 72°C for 7 minutes.  
 
f) Detection of PCR amplification products using Gel Electrophoresis 
The power supply was programmed to give 60 volts for about 20 minutes. 
The gel was taken for viewing on ultra-violet trans-illumination.  
 
g) Polaroid photographs were taken by eagle eye camera, in which bands appear on a black background to keep 
permanent record (fig.1). 
   

 
Fig. 1: Polaroid photograph for agarose gel electrophoresis showing interferon- γ polymorphism at position 

5644 in 3 patients with atrophic type and one control case. 
 
Quantification of Salivary IFN-γ Level: 
  This was carried out using an ELISA kit, R&D System, Mineapolis, USA, according to the manufacturer’s 
instructions. Absorbance of microwells was read on a spectro-photometer using 450 nm as the primary wave 
length.  A standard curve was created by plotting the mean absorbance for each standard concentration on the 
ordinate against the human salivary IFN-γ concentration on the abscissa. The concentration read from the 
standard curve was multiplied by the dilution factor (x300), to obtain the quantity of IFN-γ in pg/ml. 
  
Statistical Analysis: 
  Data was analyzed using IBM SPSS 20 (IBM, Armonk, NY, USA). P ≤ 0.05 was taken as a cutoff for 
statistical significance and all tests were two-sided. The proportion, median and box-plots were used as 
summary statistics. Odds ratios and prevented fraction with their 95% CI were used to assess the risk of OLP 
among different genotypes. Shapiro-Wilk test was used to assess normality of salivary IFN-γ. As the distribution 
was skewed, comparison among groups was performed using the Kruskal-Wallis test. In case of significant 
Kruskal-Wallis test, multiple comparisons among groups were performed using Dunn-Bonferroni tests 
(Forthofer et al., 2007). 
  
Results:  
Genotyping: 
 As in table (1), IFN-γ UTR 5644 genotype frequencies showed a significant difference between OLP cases 
and controls. AT genotype was higher among controls (60%) compared to OLP cases (20%).  On the other hand, 
there was an increased frequency of TT genotype among OLP cases (46.7%) than controls (15.0%) with a 
statistically significant risk of OLP associated with TT genotype compared to AT genotype (Odds Ratio = 9.33, 
95% CI: 1.94 - 58.18). As regards AA genotype, the risk of OLP was insignificant. 
 By comparing gene distribution between each subtype of OLP patients and controls, also by comparing 
them with each other (table 2), only the OLP risk difference in  gene distribution of  TT versus AT genotypes 
was significant between each type of OLP and control, while there was no statistically significant difference in 
distribution of AA genotype.  
 
Allele Distribution: 
 As shown in table (3), there was no statistically significant difference in allele distributions between OLP 
and controls (T allele:  56.7% vs 45.3%, A allele: 43.3% vs 55.0%). 
 By comparing allele distribution between each subtype of OLP and control and also by comparing them 
with each other, there was no statistically significant difference. The only exception was the difference between 
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controls and reticular OLP with significantly higher percentage of T allele among reticular cases (70.0%) than 
controls (45.0%) and lower percentage of A allele among reticular OLP (30.0%) in contrast to controls (55.0%). 
 
Salivary IFN-γ: 
 The control subjects had a mean salivary IFN-γ level equal to 6.19 ± 1.37 pg/ml, while cases with OLP 
registered significantly higher values, reticular cases had a mean of 18.2±5.93 pg/ml. , atrophic and erosive 
cases showed much higher mean values; 33.99±6.4  and 33.33±7.5 pg/ml, respectively. As shown by table (4), 
comparing all groups together, all were significantly different from each other, except the atrophic and erosive 
forms where the difference was remarkably negligible. 
 Figure (2) presents a box plot of salivary IFN-γ by different genotypes among cases and controls. The 
maximum median salivary IFN-γ value was observed in the erosive OLP group followed by atrophic OLP then 
reticular OLP and the least median was observed for the control group. Within each group of OLP, a statistically 
significant difference was observed between TT individuals (highest salivary IFN-γ) and AT individuals (lowest 
salivary IFN-γ). Among the control group no significant difference could be detected between different 
genotypes regarding the median salivary IFN-γ level. 
 
Table 1: Comparison of INF-γ genotypes in OLP and controls. 

Study groups  AA AT® TT 
  No. % No. % No. % 

Control (n =20) 5 25.0 12 60.0 3 15.0 
Type of lichen planus Reticular (n =20) 4 20.0 4 20.0 12 60.0 

Atrophic (n =20) 8 40.0 4 20.0 8 40.0 
Erosive (n =20) 8 40.0 4 20.0 8 40.0 

Total cases (n =60) 20 33.3 12 20.0 28 46.7 
OR (95% CI) Control vs Cases 

AF% (95% CI) 
4.00 (0.97 - 17.83) 1.00 9.33* (1.94 - 58.18) 
75.0 (11.4 - 92.9) 89.3 (55.0 - 97.4) 

     AF = Attributable fraction   ®Reference category  X2 = 15.30 (P = 0.018)  * Significant at P ≤ 0.05 
 
Table 2: Comparison of INF-γ genotypes among different OLP subtypes and controls. 

Groups compared Genotype P-value Odds Ratio 95% CI 
Reticular  vs Control AA/AT® 0.394 2.40 0.30 – 18.72 

TT/AT® 0.002* 12.00 1.76 – 94.18 
TT/AA® 0.099 5.00 0.59 – 45.68 

Atrophic vs Control AA/AT 0.108 4.80 0.78 – 31.83 
TT/AT 0.038* 8.00 1.09 – 66.50 
TT/AA 0.127 1.76 0.22 – 14.28 

Erosive vs Control AA/AT 0.108 4.80 0.78 – 31.83 
TT/AT 0.038* 8.00 1.09 – 66.50 
TT/AA 0.127 1.76 0.22 – 14.28 

Cases vs Control AA/AT 0.057 4.00 0.97 - 17.83 
TT/AT 0.002* 9.33 1.94 - 58.18 
TT/AA 0.445 2.33 0.39 – 16.53 

Atrophic vs Erosive AA/AT 1.000 1.00 0.13 – 7.55 
TT/AT 1.000 1.00 0.13 – 7.55 
TT/AA 1.000 1.00 0.20 – 5.01 

Atrophic vs Reticular AA/AT 0.648 2.00 0.22 – 17.83 
TT/AT 0.691 0.67 0.09 – 4.81 
TT/AA 0.273 0.33 0.06 – 1.84 

Erosive  vs Reticular AA/AT 0.648 2.00 0.22 – 17.83 
TT/AT 0.691 0.67 0.09 – 4.81 
TT/AA 0.273 0.33 0.06 – 1.84 

* Significant at P ≤ 0.05    ® Reference group 
 
Table 3: Allele distribution among OLP and controls. 

 Genotype P values (X2) 
A T 

No. % No. % 
Control  (n = 40) 22 55.0 18 45.0 Control vs OLP =====> 0.200 

OLP All cases (n = 120) 52 43.3 68 56.7 Control vs Reticular ==> 0.024* 
Reticular (n = 40) 12 30.0 28 70.0 Control vs Atrophic ==> 0.654 
Atrophic (n = 40) 20 50.0 20 50.0 Control vs Erosive ===> 0.654 
Erosive (n = 40) 20 50.0 20 50.0 Reticular vs Atrophic => 0.068 

       Reticular vs Erosive ==> 0.068 
       Atrophic vs Erosive ==> 1.000 

*P ≤ 0.05 (significant) 
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Table 4: Comparison of salivary INF-γ levels among different OLP subtypes and controls. 
 Mean Difference 95% CI P 

Reticular Atrophic -15.79 -21.03 -10.55 0.000 
 Erosive -15.13 -20.37 -9.89 0.000 
 Control 12.01 6.77 17.25 0.000 

Atrophic Erosive 0.66 -4.58 5.90 0.988 
 Control 27.80 22.56 33.04 0.000 

Erosive Control 27.15 21.91 32.39 0.000 

 

                 
Fig. 2: Salivary IFN-γ by genotype among OLP groups and controls. Horizontal line inside box indicates 

median, P for Kruskal-Wallis Test. Pairwise comparisons revealed significant difference between TT 
and AT. 

                       
Discussion: 
 Oral lichen planus typically features a cytotoxic CD8+ T-cell epithelial infiltrate bordering apoptotic basal 
keratinocytes, overlying a helper CD4+ T-cell infiltrate of the lamina propria; however, the triggering factor(s) 
and the pathogenic mechanism of these immune responses are still unknown . Probably, it is the common 
outcome of the influence of a limited range of extrinsic antigens, altered self-antigens, or super-antigens 
(Sugerman et al., 1993; Farhi and Dupin, 2010). 
 Although various cytokines are simultaneously generated, IFN-γ has been implicated to have a pivotal role 
in the development and progression of OLP (Sugerman et al., 2002). IFN-γ -positive T cells may serve for 
maintaining the chronicity of inflammatory response in OLP. IFN-γ secreted by infiltrating T cells induces 
MHC class I and II expression in keratinocytes and plays an important role in trafficking of lymphocytes and 
stimulation of CD8+ T lymphocytes which may then trigger keratinocyte apoptosis (Albanesi et al.,  1998; Khan 
et al., 2003). 

Carrozzo et al. (2004) pointed out that the Th1 cytokine bias seen in LP could be genetically induced, 
influencing disease susceptibility. Typing of 13 cytokine genes was performed using sequence-specific 
polymerase chain reaction assay in OLP patients and controls. They observed an association between genetic 
polymorphisms of the first intron of the promoter gene of interferon-γ and development of OLP. It was 
concluded that it was too early to state that OLP is a genetically determined disease and that these interesting 
findings must be confirmed by further studies in different geographic areas (Carrozzo et al., 2004; Farhi and 
Dupin, 2010). 
 Gene polymorphism  analyzed in the present study was that related to the promotor region (UTR 5644) 
which was debated to cause increased production of INF-γ upon ordinary stimulation and to increase hence the 
susceptibility to OLP in other populations (Perrey et al., 1998; Hoffmann et al., 2001; Carrozzo et al., 2004). 
 Actually, Tao et al. (2008) reported that patients with the erythematous or ulcerated OLP had remarkably 
higher levels of IFN-γ in lesions and whole saliva than the controls. Tarrad et al. (2010) confirmed these 
findings among a sample of Egyptians suffering from OLP. 
 The present results revealed that OLP patients showed a highly significant increase in the frequency of the 
homozygous TT genotype among OLP patients compared to controls, with about 9 times risk of developing 
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OLP among individuals carrying  this genotype. The other highly significant difference was an increase in AT 
genotype in controls, rendering low risk for the development of OLP among individuals carrying this genotype. 
These results are in accordance with Carrozzo et al. (2004, 2007) who demonstrated a higher risk of developing 
OLP in Italians carrying the TT homozygous genotype. In the more recent study by Carrozzo et al. (2007) the 
authors compared the genotype of OLP patients with and without HCV infection. They concluded that this 
genetic polymorphism of the first intron of the promotor region of INF-γ gene was found only in patients with 
idiopathic OLP and not those with HCV – induced disease.  
 The polymorphism of the first intron of the promoter region of IFN-γ thus seems to be an important risk 
factor to develop idiopathic OLP; despite different studied populations (Hoffman et al., 2001; Carrozzo et al., 
2004). 
 Some studies have demonstrated an association between the TT genotype with high levels of IFN-γ 
production, AT with medium levels and AA with lower levels (Daí et al., 2006; Henao et al., 2006). In the 
present study, TT genotype was similarly related to the highest salivary IFN-γ levels, however, individuals with 
AT genotype had the lowest level and AA genotype was related to intermediate values.  
 The remarkable finding in the present results  was that patients presenting with reticular OLP showed the 
highest statistically significant increase in the frequency of TT genotype with a relative risk amounting to 12 
times for developing OLP. Actually, OLP is characterized by remissions and exacerbations (Eisen,  2002)  and 
its clinical presentation changes over time. Thus, patients with “mostly” reticular pattern on time of the present 
study could show more severe lesions on other occasions. Actually, increased production of INF- γ has been 
related to increased proliferation and differentiation of keratinocytes, thus enhancing the appearance of 
acanthotic white components (Wenzel and Tuting, 2008). 
 The significantly high levels of salivary INF-γ sustained in reticular OLP despite the lack of symptoms adds 
evidence to the hypothesis that certain viral antigens could trigger the immunopathogenic mechanisms initiating 
and progressing OLP lesions, where  INF-γ is known to be specifically indulged in viral infections (Wenzel and 
Tuting, 2008). Stimulation of  INF-γ  synthesis in response to viral infection, in the presence of homozygous 
genetic polymorphism in the gene promoter region would then be expected to lead to an exaggerated rate of 
cytokine production resulting in aberrant expression of  MHC class II antigens on normally negative cells and 
the modulation of this expression by  INF-γ leading to developing autoimmunity (Sugerman et al., 2002). 
 It has been postulated by Youngnak-Piboonratanakit et al. (2009) that searching single cytokines as INF-γ 
was not sufficient due to the complex array of cytokines involved in the pathogenesis of LP. However, it seems 
plausible to consider INF-γ gene polymorphism a major risk factor to develop OLP, particularly after the 
remarkable accordance between the present study and previous reports among totally different ethnic groups. It 
seems also to enhance disease chronicity and perpetuation through enhanced gene expression and increased 
production of the cytokine. 
 
Conclusions: 
 The following conclusions can be drawn, though with caution, due to the limitation of the sample size: 
 INF-γ gene polymorphism at the UTR region seems to contribute to the predisposition to oral lichen planus 
among the studied Egyptian sample. 
 TT homozygous genotype confers about 9 times more risk of developing OLP while AT heterozygous 
genotype provides lower risk of developing the disease.  
 The studied genetic polymorphism, when in homozygous state seems to affect the gene expression leading 
to increased INF-γ  production which may contribute to both severity & chronicity of the disease. 
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