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Langerhans cells and mycosis fungoides—a critical
overview of their pathogenic role in the disease
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Summary

Skin biopsies from seven patients with mycosts fungoides
tn various clinical stages (patches, plaques, nodules) were
studied immunohistochemically and ultrastructurally,
with the aim of investigaring and quantifying che distri-
bution of Langerhans cells and their relationships to
mycosis cells. Our findings have revealed that in patches
and plaques both Langerhans cells and mycosis cells were
numcrous in the epidermis. Notwithstanding this, in all
the spectmens examined, only one Langerhans cell
forming close contact with a mycosis cell was detected. Tn
the nodules, Langerhans cells and mycosis cells were
sparsc in the epidermis and no contacts were seen
between them. Moreover, in all the patients studied, only
a single Langerhans cell was tfound in the dermal infiltrate
without any closely related mycosis cells. Conversely,
numerous interdigitating cells have been found in the
dermis of patches and plaques, often tightly adhering to
mycosis cells. In the nodule, a few scattered interdigitat-
ing cells were seen, but often these had close contacts with
neoplastic lymphoid cells. These findings indicate that
close apposition between Langerhans cells and mycosis
cells, which led previous authors to hypothesize a
persistent stimulatory action of Langerhans cells on T
lymphocytes, evenrually leading to the malignant trans-
formation of the latter, is unusual in mycosis fungoides.
Therefore, if such a pathogenic role may be actributed to
accessory cells in mycosis fungoides it is more probably
exerted by dermal interdigitating cells and not by
Langerhans cells, as previously proposed.

Mycosis fungoides (MF) is an epidermotropic T-cell
lymphoma in which epidermal exocytosis of neoplastic
cells, the so-called mycosis cells (MCs) which maintain
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the surface markers of mature T-helper lymphocytes over
along period, takes place in skin lesions. These cells often
tend to gather inlo clusters, giving rise to Paulrier micro-
abscesses.

Besides MCs, immunohistochemical studies'™ have
revealed the presence of numerous CDla-positive den-
dritic cclls, considered to be Langerhans eells (1.Cs), in
the epidermis, either scattered among keratinocytes or in
the Pautrier micro-abscesses. Electron microscopy® has
confirmed that both MCs—characrerized by irregularly
indented, cerebriform nuclei—and LCs—recognized by
the presence of typical Birbeck granules in their cyto-
plasms frequently accur in the epidermis of MF skin
lesions. T.Cs were at times found forming close epithelial-
like contacts with MCs, similar to those which LCs
commonly establish with T" lymphocytes in allergic
contact dermatitis.’™! Furthermore, T1.Cs from skin
lesions of MF have been reported to contain ¢ytoplasmic
bodies resembling C-type retrovirus particles.™’ Based on
these findings, it has been suggested that LCs may play a
role in inducing the malignant transformation of T
Iymphocytes and in supporting their proliferative activity
through aberrant chronic stimulation mimicking the
events occurring in allergic contact dermatitis *!? and
perhaps induced by wviral infection. > However, the
above studies did not assess whether or not the close
contacts between LCs and MCs, which should be
regarded as the key mechanism in the pathogenic
hypothesis proposed, are a sufficiently constant finding to
support a major role for LCs mn MF.

In this study we performed a quantitative evaluation of’

the distribution of LCs and MCs and of the occurrence of
contacts between these two cell types in the epidermis of
skin lesions of MI" at its various clinical stages, with the
aim of better claritying the role of LCs in this discasc.

Methods
T'en biopsies were tuken under local anaesthesia from skin
lestoms of seven patients with MF at various clinical stages

/
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Figure 1, Patch stages of mycosis fungoides skin lestons: {a) numervus CD la=positive dendritic cells are scen in the epidermis. Frozen section,
tmmunoperoxidase method (magnification x 260); (h) numerous CD9-positive lymphoid cclls infiltrating the epidermis are seen. Frozen section,
immunaperoxidase method (magnification x 260); (¢} rwo adjacent Langerhans cells arc scen in the epidermis (I°M x S000); insert: detail of some
Birbeck granules {(magnification x 32000); (d} scveral mycosis cells can be seen infiltrating the cpidermis (KM x 4450).
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{four patches, four plaques, rwo nodules}. Six of the seven
patients had been treated with PUVA| topical steroids, or
PUYV A plus topical steroids, or antiblastic chemaotherapy.
Treatment was interrupted at least 2 months before
biopsy in order ro allow the I.C poputation, which might
have been damaged or reduced in number by the therapy,
to be restored to pre-treatment levels.'*

Immunohistochemistry

Two series of three consecutive 6-pm-thick sections were
obtained per specimen with a cryostat. The first, second
and rhird secrions of cach series were incubated with anti-
CD2 (T11, Coulter Clone, UK}, anti-C1)4 (T4, Coulter
Clone) and anti-CD 1a (OK T6, Ortho, USA) monoclonal
antibudies, respectively. The sections were subsequently
incubated with sheep biotinylated anti-mouse serum
{Amersham, UK) for 30 min at room temperature and
then with streptavidin-biotin-peroxidase complex
(Amersham) for 20 min at room temperature. Peroxidase
activity was demonstrated by aminoethyl-carbazole and
hvdrogen peroxide. The sectinns were [(inally counter-
stained with Mayer’s haematoxylin. Normal human
lymph nodes were used as positive controls. Sections
incubated without the primary antibody or without any
antibody were used as negative controls for the second
polyclonal antibody and for the peroxidase enzymatic
reaction, respectively. A quantitative analysis of the
numbers of tmmunolabelled cells was performed by
evaluating the number of positive cells over 100 cells per
field with the nuclei in the plane of the section in six
randomly chosen fields at x 400 magnification in each
specimen. The values obtained by two diflerent observers
were then averaged, although the differences were neglig-
ible.

FElectron microscopy

The tissue fragments were fixed in 49 glutaraldehyde in
0-1-mol/1 cacodylate buffer (pH 7-4) for 3 h at room
temperature and post-fixed in 1%, OsO4 in phosphate
buffer {(pH 7-4) for 2 h ar 5°C. The specimens were
dehydrated in an acetone series, passed through propy-
lene-oxide and embedded in Epon 812. Semithin sections
were cut from each biopsy specimen and examined by
light microscopy in order to scleet epidermal tissue areas
including either Pautrier micro-abscesses or numcrous
scattered non-keratinocyte cells. Consecutive ultrathin
sections were obtained from these areas, stained with
uranyl-acetate and alkaline bismuth-subnitrate, and
examined with Siemens Elmiskop 102 electron micro-
scope at 80 kV. An evaluation of the number of LCs and
MCs in ultrathin sections was carried out following the
quantitative method proposed by Kolde and Knop'® with
minor modifications. According to this method, consecu-

tive ultrathin sections were collected before staining on
formvar-coated 100-mesh grids, using the square open-
ings of the grids as tesr arcas. At least 10 (est areas
showing all epidermal layers and the upper dermis were
evaluated per specimen. The test area was photographed
at low magnification (about x 500} to determine the tissue
reference area within the squares. T.Cs and MCs were
then examined and counted directly on the microscope
screen. This sampling procedure allows for approxima-
tely 60 LCs and MCs to be evaluated per biopsy.

Results

Immunohistochemistry

Quantitative analysis carried out on the immunostained
sections of the skin lesions of ML revealed that CDla-
positive dendnitic cells were quite numerous in the
patches and the plaques in both the epidermis and the
dermis (I'ig. 1a), as well as CD2/CD4-positive lymphoid
cells (Fig. 1b). In the nodules, both CDla-positive
dendritic cells and CD2/CD4-positive lymphoid cells
were an occasional finding. Numerical darfa are listed in

Table 1.

Table 1. Pcreentage of immunostained cells in MF skin lesions

Patches Plaques Noudules

Antibodies ] 2 3 4 5 & 7 8 9 10

Epidermis
TUICD2 8 6 9% 4 9o 1 7 & 1 }
T4 (CD4) 7 6 o 5 7 7 8§ 4 1 2
T6(CDla) 23 18 21 16 16 1y 22 14 4 6
Dermis

TIICD2) 70 85 60 75 60 80 60 83 10 10
T4(CD4 70 70 50 60 60 65 50 60 <5 3
T6(CD1a) 20 10 30 15 25 10 25 20 <5 <3

Electron micrascopy

LCs and MCs were numerous in the epidermis of skin
lesions from the six pattents with patches and plaques
(Fig. 1¢,d) and were distributed through all the basal and
spinous layers. Deespite this, nn [.Cs could be found in the
Pautrier micro-abscesses, which only contained MCs and
ccll remnants, nor were close contacts detected between
LCs and MCs in five of the six patients. In the remaining
patient, only two 1.Cs of the 25 ¢ncountered were seen
near to MCs, but of these only one showed cluse
apposition with a MC (T'ig. 2a). In the lesions of the
patient with nodules a few LCs and MCs were found
dispersed singly among keratinocytes and they were
never seen tightly apposed. Moreover, only in onc case




[

D BANI ¢t af.

Figure 2. Patch stages of mycosis fungoides skin lesions: (a) a Langerhans cell {upper) is seen in close appusition (o a
ivmpheid cell (lawer) (EM x 10000); insert: detail of a Birbeck granule (magnification x 60 000); (b) a T.angerhans cell,
containing several Birbeck granules, is seen in the dermis without mycosis cells nearby (EM x 10 000); inscrt: detail of some
Birbeck granules (magnification x 40:000); {c) an interdigitating cell, showing well-developed Golgi apparatus, severul
cisternac of endoplasmic reticulum and mitochondria and a few primary lysomes can be seen in the dermis tightly adhering
tv a mycosis cell (lower left) (EM x 12 000),
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{patch} was a single L.C found in the dermal infiltrate and
there were no MCs in its vicinity (Fig. 2b).

On the other hand, large numbers of cells with the
cytological features of interdigitating cells (TDCs) were
found in the dermal infiltrate in both patches and plaques.
These cells showed an oval, indented nucleus with small
chromatin clumps, a large cytoptasm protruding into
several, branched processes and containing well-deve-
loped Golgi appuaratus, numerous cisternae of endoplas-
mic reticulum and mitochondria and a few primary
lysosomes. IDCs were often tightly adherent o MCs
(I'ig. 2¢). Few and scattered TNCs were seen in the
nodules; when found chey were often in contact with
ncoplastic lymphoid cells. It should be stressed that
Birbeck granules were never observed in these cells in the
dermis.

Finally, despite a tharough search, no virus-like
particles were found either in LCs and IDCs or in MCs in
any of the cases examined.,

Discussion

Present findings indicate that close relationships between
LCs and MCs are occasional in MF. Tn fact, only once
was tight apposition scen berween these two cell types in
the epidermis, although they were numerous in the
patches and plaques as compared with normal epidermis.
Here L.Cs are known to be localed mainly in the upper
spinous layers and represent no more than 489, of the
epidermal cclls, and lymphoid cells are virtually absent.'®
Morcover, in the MF skin lesions, no LCs were deteeted
in the Pautrier micro-abscesses and the single LC which
was found in the dermis had no contact with the
numerous MCs nearby. Virus-like particles could not be
found in any of the cases studied. Based on the above
findings, it seems unlikely that I.Cs play a pathogenic role
m MF such as that previously suggested, in which the
close apposition between LCs and epidermotropic T cells
has been proposed as a clue for the transmission of
proliferative and even tranforming—stimuli from the
former to the lateer cells.*>'21% Indeed, it is at present
widely accepted that LCs play a role in the afferent phase
of the cell-mediated immune response by taking foreign
antigens and carrying them via lvmphatic vessels to the
lymph nodes draining skin '~ Another kind of accessory
cell seems to be involved in the activation of lymphocytes
through intimate contacts, namely 1DCs, which are
thought to develop from 1.Cs after they migrate into the
lymph node® and are known to be able o express CD1a
antigen.?'~% Hence, if a possible pathogenic role could be
attributed to accessory cells in MF, this should most
probably be assigned to TNCs, not LCs, the former being
very numcrous in the dermal infiltrate of MF?2 ag well
as in skin lesions from patients with Sezary’s syndrome.
They are frequently apposcd to lymphoid cells. In fact,

although binding between accessory and lymphoid cells is
probably a dynamic phenomenon, and morphological
analysis cannot definitely demonstrate a [unctional incer-
action, it is noteworthy that such binding has constantly
been found in the dermis between 11DCs and MCCs.

In this context, the large numbers of LUs in the
epidermis of patches and plaques may be considered to be
an epiphenomenon related to the intra-epidermal migra-
tion of precursors to accessory cells from the dermis
where they congregate and differentiate into IDCx.
Interleukin-1 has been found to be clevated in the
epidermis of MF patients® and it is conceivable that,
through the release by keratinocytes of chemotactic
factors such as this, some precursors may be attracted into
the epidermis where they develop into 1.Cs, as we have
previously observed.?
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