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P-glycoprotein expression in oral
lichen planus

Abstract: Oral lichen planus (OLP) is a stress induced inflammatory
condition with malignant potency. The mdrl (multidrug resistance) is
a stress gene overexpressed in cancerous conditions and its translated
form, the p-glycoprotein efflux transporter is usually overexpressed
with chemotherapy, leading to chemoresistance. OLP, a lesion with
carcinogenic potency, is broadly classified into the asymptomatic
reticular form and the aggressive erosive form. The objective of the
study was to verify the expression level of p-glycoprotein in antifungal-
treated and untreated reticular OLP, in untreated erosive OLP and
erosive OLP patients treated with corticosteroid. Semi-quantitative
reverse transcriptase polymerase chain reaction (SQ-RTPCR) and
ELISA were performed on biopsy tissue samples to evaluate the mdrl
mRNA and protein expression of p-glycoprotein, respectively. The
present study shows for the first time that mdrl mRNA as well as its
translated form p-glycoprotein are overexpressed in OLP subjects
compared to healthy individuals. This overexpression is significantly
higher in erosive than in reticular OLP patients, further confirming
that the erosive form has higher risk for multidrug resistance. A higher
expression is also observed in corticosteroid-treated erosive cases than
similar untreated ones. The gradation of expression is in conformity
with severity of the disease.
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Introduction

Oral lichen planus (OLP) is a mouth lesion affecting the systemic
homeostasis. Lichen planus is a common immune-mediated disease that
can affect the skin and/or mucous membranes.! The oral form of lichen
planus is more frequent than the cutaneous form and tends to be more
persistent and resistant to treatment.> Among the six different types of
OLP, the reticular type is the most common asymptomatic lesion and
the erosive form is the second most common symptomatic lesion having
malignant potential in the general population.? Based on the severity of
the lesion, corticosteroids are the most commonly used group of drugs for
the treatment of OLP* However, as there is no curative therapy for OLP°
the long-term application of topical steroids can lead to development of
secondary candidiasis, which needs antifungal therapy.®
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P-glycoprotein, the translated product of
mdrl (multidrug resistance gene 1), is an ATP-
dependent efflux transporter, and its overexpression
is a determinant of multidrug resistance
(MDR) phenomenon that occurs during tumor
chemotherapy or against environmental toxicants.”
It is one of the important drug transporter proteins
that determine the uptake and efflux of a wide
range of drugs. Its overexpression in tumor cells
is associated with reduced access of the cytotoxic
drugs’ to the diseased cells and is thus expressed
minimally in organs with excretory functions such
as small intestine, liver, kidney, and also at blood-
tissue barriers (blood-brain barrier, blood-testis
barrier and placenta).® P-glycoprotein functionality,
protein expression and mRNA expression are
influenced by a number of xenobiotics’® or
endogenous compounds.'” Pathological conditions,
such as infection or inflammation, also may
alter the expression of p-glycoprotein,’ which
is involved in the regulation of apoptosis, stress,
cellular immune response or plasma-membrane
dynamics."”? The expression of p-glycoprotein is
also partly determined by ethnicity® and single
nucleotide polymorphisms.*

To date, there is no report on the expression of
p-glycoprotein in OLP, but a significant increase in
p-glycoprotein immunopositivity has been observed
in similar precancerous lesions. For example,
p-glycoprotein levels are associated with severity of
dysplasia, across normal, leukoplakia, primary oral
squamous cell carcinoma (OSCC) and recurrent
OSCC groups®. This efflux transporter has also
been known to contribute to steroid resistance,"
the main drugs for OLP treatment. Furthermore,
the possible overexpression of p-glycoprotein
in OLP can indicate that if the lesion becomes
malignant the treatment by chemotherapy might
be undermined.

Therefore, we aimed for the first time to describe
the expression level of p-glycoprotein in untreated
reticular (mild) and erosive (aggressive) OLP
conditions. The expression level in treated erosive
OLP (with antifungals and corticosteroids), was
also assessed, though antifungals are not expected
to enhance mdrl quantitatively.
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Methodology

Chemicals and reagents
All the chemicals and gene-specific primers used
were from Sigma chemicals and Invitrogen.

Patient selection

OLP was diagnosed by clinical evaluation and
confirmed by histological examination based on
clinical criteria defined by WHO .7 Five newly
diagnosed untreated reticular OLP patients and 10
erosive OLP patients, aged 35-55 years were enrolled
for this study. Five of the erosive OLP patients were
under treatment with clotrimazole (antifungal) and
triamcinolone acetonide (synthetic corticosteroid)
for one year, and had significant recurrence. The
other 5 were untreated erosive OLP patients. Ten
age- and sex-matched healthy individuals free from
communicable and non-communicable diseases were
recruited as control subjects. Exclusion criteria was
history of chewing or smoking tobacco, history of
alcohol consumption, asthma, hypertension, diabetes,
cardiac disorder, bleeding or clotting disorders,
psychiatric illness, hepatitis, AIDS, and malignant
disease. This project was approved by the Institutional
Ethical Committee (IEC No: PMS/IEC/2012/24) of
PMS College of Dental Science and Research, India.

Collection of biopsy samples

Tissue samples were collected from 5 untreated
reticular OLP, 5 untreated erosive OLP, 5 treated OLP
patients and 5 normal healthy subjects by incisional
biopsy. The samples from normal subjects were
discarded tissues from normal surgical treatments
for impacted teeth.

Semi-quantitative RT-PCR analysis

To assess the expression level of mdrl mRNA in the
two types of OLP, untreated or treated, the transcription
was analyzed through semi-quantitative RT-PCR.
RNA was isolated from each lesion sample using
TRIzol reagent (Life Technology) and mRNA expression
was determined using glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) as a housekeeping gene to
establish the baseline against which the expression of the
target gene was compared. The RT-PCR primer sequences



were 5-AAAGGGAAATTTGGAATTCAGAAAT-3" and
5 TTGTGCTCTTCCCACAGCCACTGITT-3 for human
mdrl gene and 5-GAAGGTGAAGGTCGGAGTC-3
and 5-GAAGATGGTGATGGGATTTC-3" for human
GAPDH gene. The PCR products for each sample were
observed on stained gel using E-gel imager system
(Invitrogen) and analyzed by Image ] Analysis software.

Enzyme-linked immunosorbent assay
(ELISA)

One hundred microliters homogenate of each tissue
sample was added to a 96-well plate, incubated at 37
°C overnight. After being washed twice with PBS,
samples were incubated for 1 hour at room temperature
(RT) with 200 pl of blocking buffer and then washed
with PBS TWEEN. Monoclonal p-glycoprotein (100
uL) was added and reincubated for 2 hours at RT.
Secondary antibody (100 pL) was added, mixed and
reincubated for 1 hour at RT. After rewashing with
PBS TWEEN, 200 pL of chromogen (O-phenyl diamine
and O-dianizilin) was added and incubated in dark
for 30 min at RT. The reaction was stopped by adding
5N HCI (50 uL) and the absorbance read at 405 nm.

Statistical analysis

Statistical analyses were performed using one-way
ANOVA and Student’s t-test with SPSS software. Results
were considered significantly different at p < 0.05.

Results

Molecular biology analyses were performed after
confirmation of OLP by histological and clinical
evaluation™ (Table 1 and Figure 1).

SQ-RTPCR analysis showed that the mdrl RNA
expression level was significantly higher (p < 0.0001)
in all OLP samples compared to normal samples. The
untreated erosive group showed significantly higher
(p < 0.05) expression of mdrl compared to untreated
reticular group. Highly elevated (p < 0.0001) expression
of mdrl was observed in treated erosive group patients
compared to untreated erosive group (Figure 2).

ELISA results also showed that expression of
p-glycoprotein is significantly elevated (p < 0.0001)
in all OLP groups (untreated and treated) compared
to healthy individuals, reported as the average of five
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Figure 1. Histological features: (A) In retficular oral lichen
planus, parakeratinized stratified squamous epithelium is in
association with inflamed fibrovascular connective fissue,
the epithelium is atrophic in few foci exhibiting basal cell
degeneration, connective tissue shows sub-epithelial band
of chronic inflammatory cell infiltrate. (B) In untreated erosive
oral lichen planus, hyperparakeratinized stratified squamous
epithelium is in association with inflamed fibrovascular
connective tissue, the epithelium is atrophic and exhibits basal
cell degeneration, the connective tissue shows sub-epithelial
band of chronic inflammatory cell infilirate. (C) In treated
erosive oral lichen planus, the epithelium is parakeratinized
and exhibits basal cell degeneration, inflammatory lymphocyte
infiltration and melanin incontinence.

tissue samples of each type. Significant overexpression
(p < 0.05) of p-glycoprotein was observed in the
erosive group compared to the reticular group.
Corticosteroid-treated erosive group showed higher
(p <0.03) expression of p-glycoprotein when compared
to untreated erosive group. Thus, both the experiments
confirm the increased mdrl expression and its
translation into p-glycoprotein, thus enhancing its
functionality with increased severity of the disease
as well as with steroid exposure (Figure 3).
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Table 1. Oral lichen planus (OLP) patients enrolled for molecular biology analysis (patient reports).

Variable Age and sex  Site of lesion Histological Findings Clinical appearance Complications
Reticular OLP (Untreated)
Subepithelial lymphocytic infiltrate,
Case No. 35 years, Buccal mucosa epithelial hyperkeraf05|s, hydropic Wickham's striae are bilateral Painless
female degeneration of the basal layer, on buccal mucosa.
atrophic epithelium.
Subepithelial lymphocytic
39 years, . o . .
Case No. female Tongue infiltrate, epithelial hyperplasia, Same on tongue. Painless
melanin incontinence.
Hydropic degeneration of the basal
26 years, o . .
Case No. fernale Buccal mucosa layer, subepithelial lymphocytic Same on buccal mucosa. Painless
infiltrate, parakeratosis.
Hydropic degeneration of the basal
Case No. 28 years, male Buccal mucosa layer, epithelial hyperkeratosis, Same on buccal mucosa. Painless
melanin incontinence.
Epithelial hyperplasia, hydropic
- degeneration of the basal layer, o .
Case No. 42 years, male Gingiva el cees, @l bedes, Same on gingiva. Painless
atrophic epithelium.
Erosive OLP (Untreated)
Hyperparakeratosis, subepithelial
29 years, e : N .
Case No. fernale Buccal mucosa lymphocytic infiltrate, melanin Ulcerated appearance. Episodic pain
incontinence, epithelial hyperkeratosis.
45 years, o Hydropic dfeg‘enerof'lon of the bosql Ulcerated areas surrounded by )
Case No. Gingiva layer, melanin incontinence, epithelial o Severe pain
female . . keratotic striae.
hyperplasia, max-joseph space.
52 years, Felosie deggnemhon o The. ngCﬂ Erythematous and ulcerated N
Case No. Buccal mucosa layer, subepithelial lymphocytic infiltrate, Episodic pain
female } appearance.
orthokeratosis, atrophy.
37 vears Hydropic degeneration of the basal Mix of erythematous and
Case No. myole ! Tongue layer, subepithelial lymphocytic infiltrate,  ulcerated areas surrounded by~ Severe pain
epithelial hyperkeratosis, colloid bodies. keratotic striae.
4 . ithelial lymphocytic infiltrate, :
Case No. DV, Gingiva Sl ine ol lymzineeiie e Ulcerated appearance. Severe pain
male atrophy, parakeratosis.
Erosive OLP (After treatment)
Hydropic degeneration of the
43 years, basal layer, parakeratosis, melanin Ulcerated areas surrounded by .
Case No. Tongue . . : ) - S Severe pain
female incontinence, colloid bodies, radiating keratotic striae.
epithelial hyperkeratosis.
Hydropic degeneration of the basal
48 years, L N .
Case No. fernale Buccal mucosa layer subepithelial lymphocytic infiltrate, Ulcerated appearance. Severe pain
melanin incontinence, porokero’rosis.
42 years, o Epl’rhehcl.hy'pe.rplosm, §ubep|fhellg| Erythematous and ulcerated .
Case No. { Gingiva lymphocytic infilirate, mild dysplasia, Severe pain
emale . appearance.
serrated ridges.
ithelial lymphocytic infiltrat
31 years, SUb?pl ela’ ymphocytic intiirae, Ulcerated areas surrounded by .
Case No. Buccal mucosa hydropic degeneration of the basal layer, o Severe pain
male . . . keratotic striae.
atrophy, colloid bodies, hyperplasia.
Subep{fhellol |ymph9cyhc mﬁltro.fe, Mix of erythematous and
38 years, o serrated ridges hydropic degeneration of .
Case No. Gingiva o .~ ulcerated areas surrounded by  Severe pain
male the basal layer, epithelial hyperkeratosis,

mild dysplasia.

keratotic striae.
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Figure 2. The upper panel shows the expression of mdr]
mRNA through SQ-RTPCR. The analysis shows that expression
levels are significantly higher (p < 0.0001) in any OLP tissue
compared to the healthy group. The untreated erosive group
shows significantly higher (p < 0.05) expression of mdr]
compared to untreated reticular group, and treated erosive
group patients had elevated (p < 0.0001) expression of
mdriwas compared to the untreated group. (OLP-R: Oral
lichen planus reficular type; OLP-E: Oral lichen planus erosive
type; OLP-ET: Oral lichen planus erosive - treated).
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Figure 3. ELISA results show that expression of p-glycoprotein
(P-gp) is higher (p < 0.0001) in all OLP groups compared
to the control group. Significant overexpression of P-gp (p <
0.05) was observed in the untreated erosive group compared to
reficular group. The corticosteroid-treated erosive group shows
significantly higher (p < 0.03) expression of P-gp compared to
untreated erosive group. (OLP-R: Oral lichen planus reticular
type; OLP-E: Oral lichen planus erosive type; OLP-ET: Oral
lichen planus erosive treated).
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Discussion

P-glycoprotein is known to be maximally active
in cancer, tuberculosis, AIDS and malaria conditions
even without exposure to chemotherapeutic drugs.
The mdrl RNA and p-glycoprotein expression
are also often enhanced in response to other
therapeutic agents such as steroids. The cells sense
the presence of such chemicals as a potential
threat of the prevailing homeostasis and therefore
increase the levels of transporters for the removal
of the foreign substances. Corticosteroid treatment
has been observed to modulate p-glycoprotein
expression in rheumatoid arthritis,' inflammatory
bowel disease,' systemic lupus erythematosus®
and other conditions.”* Azole antifungals such
as itraconazole and ketoconazole have also been
observed to induce p-glycoprotein activity® in a
whole cell assay; however, a significant effect has
not been observed in any clinical study.

Here, patient selection was based on the assumption
that expression of p-glycoprotein is normally present
in the oral mucosa, and should increase with the
increased severity of the disease from reticular to
erosive OLP, and from untreated cases to treated
ones. The probability to find elevated levels of the
protein is related to the 1-2% probability of OLP
to undergo malignant transformation. We did not
evaluate treated and untreated reticular OLP as this
form of the disease subsides with treatment. We
found here that the OLP patients with milder disease
severity (reticular form) showed higher expressions
of p-glycoprotein than normal subjects but lower
than patients with erosive OLP, which resembled the
levels found in malignant conditions. The patients
with corticosteroid treatment for the previous six
months had higher p-glycoprotein levels than those
without treatment.

Induction of p-glycoprotein expression is
considered a response to cancer process or to xenobiotic
exposure. The expression of p-glycoproteinin all types
of OLP samples is a novel step towards identifying the
disease as having potency for multidrug resistance, as
disease severity and the exposure to steroid treatment
increase the expression levels similar to those found
in oral squamous cell carcinoma.
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Conclusion

We thus conclude that the expression of the
multidrug resistance marker p-glycoprotein is
observed in OLP precancerous lesion, and the levels
are higher in the more severe erosive form compared
to the reticular form. The multidrug resistance
propensity is further enhanced in the corticosteroid-
treated erosive tissues than in the untreated tissues.
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