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Langerhans cells in premalignant and malignant skin diseases

The skin is the largest organ of the body and has many different functions. The epidermis 
as the most superficial layer of the skin forms the first barrier of protection from invasion of 
foreign substances into the body. The skin is an essential part of the immune system. Immune cells 
of the epidermis and dermis participate in the defence against pathogens, in particular through T 
lymphocytes in transit, tissue macrophages and a network of cutaneous dendritic cells (DCs), which 
are key for perception of danger and initiating both innate and adaptive protective responses (I). 
DCs are antigen-presenting cells derived from the hematopoietic stem cell (2). LCs are the DCs 
of the epidermis (3). Skin resident LCs are well characterized and regarded as typical immature 
DCs. The identification of antigen, and the subsequent activation and migration of LCs towards the 
draining lymph nodes are well-studied processes (4). It is quite remarkable that, as early as 1868. 
Paul Langerhans discovered the stellate-shaped epidermal cells that now bear his name (5). However, 
100 years were subsequently needed to establish the fact that LCs are potent antigen-presenting cells 
appertaining to the leukocyte system (6). In parallel, the pioneering work of Steinman and Cohn 
leading to the identification of splenic DCs (7) formed the basis for connecting LCs to the emerging 
DCs system. One common feature of DCs is their amazing faculty to present protein-derived peptide 
antigens to naive T lymphocytes (8). LC constituents of the skin immune system, are a network 
of dendritic major histocompatibility complex (MHC) class II antigen-presenting cells involved in 
initiation of cutaneous immune responses (9). LCs are important for presentation tumour-associated 
antigens. Probably they are integral in host resistance against malignant neoplasms that emerge in 
the epidermis. Local or distant progression of a malignant tumour is critically important for further 
destiny of patients. It is influenced by many factors dependent on the biological behaviour of tumour 
cells. The question of failure of the immune defence, where antigen presentation is a key component, 
must also be assessed. Whether LCs in tumour act the same way as LCs in normal tissues or whether 
the tumours injure LCs phenotype and function remains unknown (10). LCs have been studied in a 
variety of cancers ( 11-16). However, despite the significant amount of investigation in the past few 
years, a function of LCs in skin tumours is only partially known.

Squamous cell carcinoma (SCC) is relatively common skin tumour which if untreated, generally 
has a progressive clinical course with development of metastatic disease and often lethal outcome 
(17). With invasive SCC, masses of malignant kératinocytes extend through the basement membrane 
demonstrating different levels of atypia ranging from well differentiated to anaplastic. Having crossed 
over into the dermis they can metastasize.

Actinic keratosis (AK). also known as solar or senile keratosis is by far the most common 
precancerous dermatosis and is sunrelated disease (18). This lesion usually seen in individuals who 
are fair-skinned and who have occupations or hobbies that result in excessive sun exposure. AK may 
develop into carcinoma in situ or invasive SCC. This, however, is a controversial subject, based 
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amongst other on the absence of a clear-cut distinction between AK and SCC (19). Histologically, 
there is cytological atypia in the basal/suprabasal layers. Parakeratosis, dyskeratosis and elastosis in 
the dermis are also common features for AK (20).

Specific marker CD la is now known to distinguish LCs from other DCs subsets (21). The 
present study compares the presence of cells exhibiting CD la in AK and SCC.

METHODS

Formalin fixed, paraffin wax embedded tissue (40 cases for each skin lesions) was retrieved 
from the archives at the Pathology Department of Medical University of Lublin, Poland. Sections, 
4-micrometer thick were cut coated slides and dried overnight at 55°C, dewaxed in xylene and 
rehydrated through industrial methylated spirits. Endogenous peroxidase was blocked using 3% 
hydrogen peroxide in methanol. Sections, after deparaffinization, were routinely processed, inclusive 
of antigen retrival according to manufacturer’s prescription for immunocytochemical demonstration of 
expression of LCs by staining for the CD la antigen using the Monoclonal Mouse Anti-Human CD la, 
clone 010 (dilution 1:100, DakoCytomation. Denmark). Bound antibody was visualised using the 
Dakocytomation Envision+Peroxidase Kit, diaminobenzidine was used as chromogen. Sections were 
lightly counterstained with Mayer’s haematoxylin. Positive cells were counted per 1,000 cells. The 
sections were examined at high power (x40) and positive nuclear staining was counted per 1000 cells.

RESULTS

The results showed the range of CD la expression of total area to be 0,60%-4,00% (mean 
2.21%) in SCC; 2.10%-12.40% (mean 5.76%) in AK. The positive cells were not found in the one of 
the samples studied. The number of LCs as measured by CD la expression was significantly higher in 
AKs then SCCs (p<0.001 ). Mann-Whitney U Test was used in our study (Table 1).

Table 1. CD la expression in SCC and AK, scored per 100 cells, presented as mean (M), standard 
deviation (SD), range (min, max) and as median (Me)

CDla n min max M SD Me P
SCC 39 0.60 4.00 2.21 0.94 2.00

<0.001
AK 40 2.10 12.40 5.76 1.98 5.55

Mann-Whitney U lest was used in our study

DISCUSSION

CD la-positive DCs were observed in the epidermis and dermis, but we studied epidermal 
antigen-presenting cells. In premalignant skin LCs were irregularly spaced within the basal and 
suprabasal layers. In SCCs examined LCs were concentrated at the peripheral areas of neoplastic 
epithelium.

Comparing the occurrence of LCs in the AKs and SCCs demonstrated a very low incidence of 
these cells in SCCs. Similarly to earlier published data, the incidence of LCs in the tumour tissue was 
reduced (23). This can indicate the failure of the immune defence in skin tumour, such as antigen 
presentation is a key component of immune surveillance.

Reasons for failure of the immune system to struggle with cancer include reduction of tumour 
immune mechanisms, limited availability of tumour-specific antigens, and inefficiency to deliver 
tumour antigens in the right immunological context. One of the most important questions remains the 
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delivery of these tumour antigens in an effective way to the immune system of a cancer patient. DCs 
perform this task in normal conditions. LCs are sentinels of the immune system located at sites of 
antigen entry such as skin (24). LCs may also play a role in defence mechanisms against neo-antigens 
in skin tumours. Reduced number of LCs in SCCs can confirm this conception.

Difference in immune responses of premalignant and malignant skin diseases indicate possible 
differences in the immunogenicity between these skin diseases.
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SUMMARY

The aim was To compare differences in the number of Langerhans’ cells (LC) between actinic 
keratosis (AK) and squamous cell carcinoma (SCC) in an attempt to suggest understanding of the 
local anti-tumour immune response. Forty cases of AK and forty cases of SCC were retrieved from 
the archives. Sections. 4-micrometer thick, were cut from formalin fixed, paraffin wax embedded in 
each case and were immunostained with the Monoclonal Mouse Anti-CDIa, positive nuclear staining 
was counted per 1,000 cells. The number of LCs as measured by CDla expression was significantly 
higher in AKs than SCCs. Reduced incidence of LCs in SCCs was suggested for failure to deliver 
tumour antigens in an effective way to the immune system of a cancer patient.

Komórki Langerhansa w rakach skóry i stanach przedrukowych

Celem pracy było porównanie ilości komórek Langerhansa (KL) w rogowaceniu słonecznym 
(RS) i raku plaskonablonkowym (RP) skóry w celu poznania mechanizmu miejscowej obrony 
organizmu. Bloczki parafinowe pacjentów z rozpoznanymi RS i RP (po 40 każdej jednostki 
nozologicznej) odnaleziono w archiwum. Pokrojone z nich skrawki o grubości 4 mikrometrów były 
poddane barwieniu przy pomocy metod immunohistochemicznych z udziałem monoklonalnego 
przeciwciała anti-CDla, ilość KL wyliczano z liczby około 1000 komórek. Ilość KL oznaczona 
przez ekspresję CDla była znacznie wyższa w RS w porównaniu z RP. Zredukowana ilość komórek 
Langerhansa w RP skóry może sugerować niepowodzenie prezentacji neoantygenów w układzie 
immunologicznym chorych.




