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INTRODUCTION 
Oral mucosa is continuously exposed to a wide variety of injurious 
agents such as tobacco, tobacco smoke, alcohol, areca nut, and 
betel quid or pan etc [1]. Many kinds of diseases appear on the oral 
mucosa due to various factors, and some display clear dispositions 
toward certain sites. Cell mediated immunity is thought to bear some 
relationship to these oral diseases. For cell mediated immunity, T cell 
must be sensitized by information from antigen presenting cell (APC), 
such as langerhans cells (LCs) [2]. LCs are immunocompetent cells 
residing within the oral mucosa which, together with intraepithelial 
lymphocytes, play a role in mucosal defence [3]. 

LCs originates from the bone marrow and then migrates into the 
epithelium to perform the function of antigen recognition and 
presentation. Myeloid progenitors give rise to precursors of LCs [4]. 
LCs were thought to be closely involved in Oral Lichen Planus (OLP) 
and Oral Squamous Cell Carcinoma (OSCC) which can be detected 
by immunohistochemical analysis using S100 protein as a marker. 
These proteins are called S100 because of their solubility in a 100%-
saturated solution with ammonium sulphate at neutral pH [5].

The present study was designed to assess and compare langerhans 
cells immunohistochemically in normal mucosa, OLP and OSCC 
using anti S100 antibody and to know whether LCs play any role in 
local immune response to these diseases.

MATERIALs AND METHODs 
 The present study comprised of 30 cases of previously diagnosed 
OLP, 35 cases of OSCC (15 well differentiated, 14 moderately 
differentiated, 6 poorly differentiated), that were randomly selected 
from the archives (2011-2013,and the data was assessed in 2013)
of Department of Oral Pathology, Kamineni Institute of Dental 

D
en

tis
tr

y 
S

ec
tio

nA Comparative Immunohistochemical 
Analysis of Langerhans Cells in Oral 
Mucosa, Oral Lichen Planus and Oral 
Squamous Cell Carcinoma

ABsTRACT
Background: Langerhans cells (LCs) are immunocompetent cells 
resident within oral mucosa which, together with intraepithelial 
lymphocytes, play a role in mucosal defence. LCs play a role in the 
pathogenesis of Oral lichen planus (OLP), a chronic mucocutaneous 
disorder thought to result from cell-mediated immune damage. In 
oral squamous cell carcinoma (OSCC), LCs are thought to present 
tumour antigens to the lymphocytes.

Aim: To assess and compare LCs immuno-histochemically 
in normal mucosa, oral lichen planus and oral squamous cell 
carcinoma using anti S100 antibody and to know whether LCs 
play any role in local immune response to these diseases.

Materials and Methods: The study was carried out in 65 cases 
(study group), 30 oral lichen planus and 35 oral squamous cell 
carcinoma (15 well differentiated, 14 moderately differentiated 
and 6 poorly differentiated), that were randomly selected from the 

archives of department of oral pathology and along with control 
group consisting of 30 normal healthy mucosa. The tissue sections 
were stained immunohisto-chemically by using anti S100 antibody 
in each group for detection of LCs.

Results: There was significant change in mean value of number 
of LCs in the study groups i.e. OLP and OSCC when compared 
to that of control group. The results of our study also revealed 
that there was decrease in the mean value of langerhans cells 
as the tumour progressed from well differentiated squamous cell 
carcinoma to poorly differentiated LCs carcinoma.

Conclusion: A better understanding and clarity of LCs is pivotal 
for designing novel or improved therapeutic approaches that will 
allow proper functioning of LC’s in patients with OLP and OSCC, 
thus significantly reducing the morbidity of OLP and OSCC 
patients.

ArunA KumAri mAloth1, ShyAm PrASAD reDDy DorAnKulA2, AjAy PrAKASh PASuPulA3, 

mADhuSuDAn rAo thoKAlA4, Keerthi muDDAnA5, rAvinDer rAmAvAth6

Sciences, along with control group consisting of 30 normal healthy 
mucosa, who came for routine dental check up. A verbal consent 
was taken. Paraffin wax embedded tissue blocks of 30 (OLP) and 
35 (OSCC) were sectioned to 3µm thickness with rotary microtome. 
The normal healthy oral mucosa of 30 individuals was obtained, 
fixed, processed, embedded with wax and were also sectioned 
to the same thickness of 3µm. All the sections (both study groups 
and control groups) were taken onto superfrost plus glass slides, 
deparaffinised by placing the slides in the hot air oven at 100ºC 
for 10 minutes and further rehydrated by taking the tissue sections 
through two changes of xylene, absolute alcohol, 80% alcohol, and 
70% for 5 minutes each. The slides were immersed under running 
tap water for 2 to 5 minutes.

ANTIGEN RETREIVAL
The slides were placed in a coupling jar with Tris buffered saline 
solution which in turn was kept in a microwave oven and heated 
for four to five times at 100ºC temperature for a period of 5 minutes 
each. All the slides were allowed to cool to room temperature and 
all the reagents stored in the refrigerator were brought to room 
temperature (24º-28ºC) prior to immunohistochemical staining. At 
no time the tissue sections were allowed to dry during the staining 
procedure. The sections were then washed gently with phosphate 
buffer solution (PBS) three to four times for two minutes each and 
excess of buffer solution was tapped off.

The sections were then covered with peroxide block for 15-20 
minutes and washed gently with PBS three to four times for 
two minutes each. After tapping off the excess buffer from the 
slide, the sections were covered with Power Block for 15-20 
minutes. Then the sections were covered with pre-diluted S100 
primary antibody (BioGenex) and incubated for one hour at room 
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temperature and then washed gently with PBS three to four times 
for two minutes each. 

Super Enhancer (a reagent which enhances the reaction) was 
added to the tissue sections and left for 30 minutes followed by 
gentle washing with PBS three to four times for two minutes each. 
After tapping off the excess buffer, the tissue sections were then 
incubated with secondary antibody for 30 minutes and washed 
gently with PBS three to four times for 2 minutes each. Excess 
buffer was tapped off and tissue sections were covered with freshly 
prepared substrate Diaminobenzidine (DAB) chromogen solution for 
10 minutes followed by gentle washing with distilled water for two 
minutes. The sections were then immersed in Harri’s haematoxylin 
for two minutes and washed gently under running tap water for 
bluing. Finally the tissue sections were dehydrated through series 
of absolute alcohol, 80% alcohol, 70% alcohol for 5 minutes each 
respectively. Then the sections were immersed in xylene for clearing 
and later mounted by using DPX.

REsULTs
After the tissue sections were stained immunohistochemically 
by using anti S100 antibody in each group for detection of LCs. 
Histomorphometric quantification of LCs was per formed by counting 
the cells that were S100-positive. The LCs were based on nucleic 
and cytoplasmic staining and their dendritic shape. S100 positive 
cells in basal layers were excluded as probable melanocytes. The 
S100 positive LCs were counted in 3 to 5 fields, that were selected 
randomly, under 100X magnification. Presence of brown coloured 
end product at the site of target antigen was indicative of positive 
immunoreactivity. The antibody stained positive for the cytoplasm 
and nucleus of cells in the tissue sections.  

SPSS (Statistical package for social sciences) soft ware 19 version 
was used for statistical analysis. The significance of the results 
obtained from the control and study groups were statistically 
analysed by one-way Anova test. Multiple comparisions between 
the groups were assessed for statistical significance using Tukey 
Kramer honestly significant difference (HSD) test. The p-value < 0.05 
was considered to be statistically significant. Mean and standard 
deviation of cases and controls were also determined.

The mean value of number of LCs between the study and control 
groups were tabulated. The mean value of number of LCs in controls 
was 6.5, in OLP the mean value was 25.7333 and in OSCC was 
24.9722 [Table/Fig-1].The data were assessed for significance using 
one way ANOVA and p-value was 0.001 which was statistically 
significant [Table/Fig-2]. Multi parametric TUKEY HSD test was 
done between controls, OLP, and OSCC. The results indicate the 
p-value was found to be statistically significant between controls 
and the categorized groups (OLP and OSCC), but not significant 
between OLP and OSCC [Table/Fig-3-5].

a. Controls Vs categorized groups, p-values:

 Controls Vs oral lichen planus – .000 (statistically significant)

 Controls Vs oral squamous cell carcinoma – .000 (statistically 
significant)

b. Within the categorized groups, p-values:

 Oral lichen planus Vs OSCC–0.987 (statistically not significant)

The mean value of number of langerhans cells in well differentiated 
SCC was 33.4667, in moderately differentiated SCC was 23.2143, 
and in poorly differentiated SCC was 10.3333 [Table/Fig-6].The 

data were assessed for significance using one-way ANOVA and 
p- value was 0.001, which was statistically significant [Table/
Fig-7]. Multi parametric TURKEY HSD test was done between 
three groups of squamous cell carcinoma (well, moderately, and 
poorly differentiated). The results indicate that p-value was found 
statistically significant between the groups [Table/Fig-8-11].

a. Within the categorized groups, p-value:

 WSCC Vs MSCC - 0.001 (statistically significant)

 WSCC Vs PSCC -0.001 (statistically significant)

 MSCC Vs PSCC -0.001 (statistically significant) 

DIsCUssION
LCs originates from the bone marrow and then migrates into the 
epithelium to perform the function of antigen recognition and 
presentation. Myeloid progenitors give rise to precursors of LCs [5] 
which play a role in the pathogenesis of lichen planus, a chronic 
mucocutaneous disorder thought to result from cell-mediated 
immune damage. Light and electron microscope observations 
suggest the earliest detectable change in lichen planus is an 
intraepithelial accumulation of LCs [2]. Langerhans cells were believed 
to play an important role in tumour immunology by emergence of 
new antigens which are involved in malignant transformation [6]. 

During the initiation, promotion, and progression of carcinogenesis, 
changes occur in the specific host immunological factors [7].The 

Groups n mean
Std. error of 

mean median mode Std. Deviation range minimum maximum

Control
OLP
OSCC

30
30
35

6.5000
25.7333
24.9722

.42548
1.84324
1.77526

6.0000
24.0000
26.0000

5.00
21.00
26.00

2.33046
10.09586
10.65159

8.00
39.00
37.00

3.00
7.00
5.00

10.00
46.00
42.00

[Table/Fig-1]: Descriptive analysis between the groups
OLP- oral lichen planus, OSCC- oral squamous cell carcinoma

Sum of 
Squares df

mean 
Square F Sig.

Between Groups 7453.854 2 3726.927 50.028 0.001

Within Groups 6853.767 92 74.497

Total 14307.621 94

[Table/Fig-2]: One-way ANOVA table between the groups

(i) gp (j) gp

mean 
Difference 

(i-j) Std. error Sig.

95% Confidence 
interval

lower 
Bound

upper 
Bound

1.00 2.00 -19.23333* 2.22856 0.001 -24.5423 -13.9244

3.00 -18.90000* 2.14750 0.001 -24.0158 -13.7842

2.00 1.00 19.23333* 2.22856 0.001 13.9244 24.5423

3.00 .33333 2.14750 0.987 -4.7825 5.4492

3.00 1.00 18.90000* 2.14750 0.001 13.7842 24.0158

2.00 -.33333 2.14750 0.987 -5.4492 4.7825

[Table/Fig-3]: Multiple Comparisons Turkey HSD table between all the three 
groups

4 5

[Table/Fig-4]: Langerhans Cells In Normal Mucosa-100x. 
[Table/Fig-5]: Langerhans Cells In Oral Lichen Planus-100x
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be due to immune suppression which was induced by anaplastic 
tumour cells and LCs tending to undergo apoptosis promotes a 
substantial decrease in the amount of LCs population [14], which 
correlates with the study of Upadhyay J et al., [15].

The difference in mean value of LCs in OLP and OSCC may 
be due to threshold densities of LCs. The LCs are required for 
antigen specific T-cell activation in oral lichen planus leading to 
higher number of LCs in OLP whereas immunological impairment 
in invasive squamous cell carcinoma leads to a lower number of 
LCS. However it is interesting to note that tumour promoters, 
but not initiators, deplete langerhans cells and further loss of 
LCs during tumour promotion impairs the normal immunological 
functions. This could be the reason for the decrease in mean 
value of langerhans cells from well differentiated squamous cell 
carcinoma to poorly differentiated squamous cell carcinoma [16].

The results of our study indicated that the mean value of LCs 
increased in both OLP and OSCC when compared to the control 
group. As mentioned earlier changes in integrity of the immune 
system may result in changes in the LCs which could be the reason 
for increase in number of langerhans cells in OLP and OSCC.

CONCLUsION 
LCs, as antigen presenting cells play a significant role in various 
oral pathologic conditions including OLP and OSCC. Changes in 
the integrity of the immune system during the course of OLP and 
OSCC may result in change in the LCs. A better understanding and 
clarity of LCs is pivotal for designing novel or improved therapeutic 
approaches that will allow proper functioning of LC’s in patients with 
OLP and OSCC, thus significantly reducing the morbidity of OLP and 
OSCC patients. Further investigation is required with larger sample 
size and with other conditions that would predict the immunological 
significance of LCs.

major cells which play an important role in killing cancer are the 
T lymphocytes. However, these T cells need to be activated upon 
antigen presentation, which is mediated by the antigen presenting 
cells, one of which is the langerhans cell [6]. A suggested possibility 
in the cancer is that these langerhans cells will be presenting an 
tumour antigens to the lymphocytes [7].

In the present study the results showed that there was significant 
increase in the mean value of number of langerhans cells (in the 
study groups i.e. OLP and OSCC when compared to that of control 
group (normal healthy mucosa) which was statistically significant 
(p=0.001).The results of our study also revealed that there was 
no statistically significant change in mean value of number of 
langerhans cells between the study groups i.e. oral lichen planus 
and oral squamous cell carcinoma (p=0.987).

The mean value of number of LCs in control group was 6.5, and in 
oral lichen planus was 25.7333, which was statistically significant 
(p=0.001).This may be due to changes in the regulation of local 
immune reaction, which might result in an increase in number of 
LCs in OLP, which correlates with the study of Toto et al., Amerigo 
Santoro et al., Sloberg et al., and Gueiros LA et al., [8-11].

The mean value of number of LCs in controls was 6.5, and in OSCC 
was 24.9722, which was statistically significant (p=0.001). This 
increase in mean value of number of LCs in OSCC group when 
compared to control group may be attributed to the following 
reasons: LCs are antigen presenting cells to lymphocytes in skin or 
oral mucosa. As already mentioned above, a suggested possibility in 
cancer is that, the LCs present tumour antigens to the lymphocytes 
[12,13], which also correlates with the study of Kurihara et al., [13] 
and De La mater [7].

There was also significant change in mean value of number of 
LCs among OSCC groups i.e. well differentiated, moderately and 
poorly differentiated which was statistically significant (p=0.001). 
The mean value of number of langerhans cells in well differentiated 
squamous cell carcinoma was 33.4667, in moderately differentiated 
squamous cell carcinoma was 23.2143, and in poorly differentiated 
squamous cell carcinoma was 10.3333.This decrease in mean 
value of langerhans cells compared within OSCC groups could 

Groups n mean
Std. error of 

mean Std. Deviation variance range minimum maximum

WSCC
MSCC
PSCC

15
14
6

33.4667
23.2143
10.3333

1.55798
1.95886
2.06020

6.03403
7.32938
5.04645

36.410
53.720
25.467

19.00
24.00
14.00

23.00
12.00
5.00

42.00
36.00
19.00

[Table/Fig-6]: Descriptive analysis between squamous cell carcinoma groups
WSCC-well differentiated squamous cell carcinoma, MSCC-moderately differentiated

 
Sum of 
Squares df

mean 
Square F Sig.

Between Groups 2635.453 2 1317.727 32.560 .000

Within Groups 1335.519 33 40.470

Total 3970.972 35

[Table/Fig-7]: One-way ANOVA table between oral squamous cell carcinoma 
groups

 

(i) GP (j) GP

mean 
Difference 

(i-j)
Std. 
error Sig.

95% Confidence 
interval

lower 
Bound

upper 
Bound

WSCC
MSCC 10.25238* 2.36405 0.001 4.4515 16.0533

PSCC 23.18095* 2.91196 0.001 16.0356 30.3263

MSCC
WSCC -10.25238* 2.36405 0.001 -16.0533 -4.4515

PSCC 12.92857* 2.94486 0.001 5.7025 20.1547

PSCC
WSCC -23.18095* 2.91196 0.001 -30.3263 -16.0356

MSCC -12.92857* 2.94486 0.001 -20.1547 -5.7025

[Table/Fig-8]: Multiple Comparisons Turkey HSD between squamous cell 
carcinoma groups

[Table/Fig-9]: Langerhans Cells in Well Differentiated Squamous Cell Carcinoma -100x
[Table/Fig-10]: Langerhans Cells in Moderately Differentiated Squamous Cell 
Carcinoma -100x. 
[Table/Fig-11]: Langerhans Cells in Poorly Differentiated Squamous Cell Carcinoma -100x

9 10
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