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LANGERHANS CELLS IN NORMAL SKIN AND

INVOLVED SKIN WITH PITYRIASIS LICHENOID
CHRONICA AND PSORIASIS

Y
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From
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Mansoura University, Egypt.

ABSTRACT

Ten skin biopsies from patients
with psoriasis and pityriasis lichenoid
chronica, five form each cass, were
studied in the present work. Conirol
skin was obtained at surgery. Al
specimens were prepared for paraffin
sections for routine histolcgical exam-
ination. and immunoperoxidase stain-
ing to investigate the pattern of disin-
bution of Langerhans cells (Lcs) in
normal and involved skin with psoria-
sis and pityriasis lichenoid chronica.

Normal human skin in immunope-
roxidase stained sections, revealed
regular suprabasal distribution of
Langerhans cells in the epidermis.

in haematoxylin and eosin stained
sections of psoriatic plaques, there
was hyperkeratinization, hypopigmen-

75

tation: and dermal mononuclear cell
infiltration. Immuncperoxidase stained
sections of psoriatic cases showsd
uneven epidermal distribution of
Langerhans cells. Some epidermal ar-
eas were devoid of LCs, others
showed few scatiered cells, while an-
other areas showed large number of
clumped interdigitated LCs. In these

~ cases immunoperoxidase positive

cells were also detected in ihe upper
part of the dermis and irr dermal papil-
lae.

In the present study, sections
from cases with pityriasis lichenoid
chronica showed hypopigmentation
together with dermal mononuclear cell
infiltration. Sections of these cases
showed also large number of immu-
noperoxidase positive LCs in the epi-
dermis and among the cellular infil-
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76 IMMUNOHISTOCHEMICAL IDENTIFICATION etc...

trate in the upper dermis.

Much further work remains to be
carried out to characterize the LCs
structure and functions. What is cer-
tain is that a wealth of data about LCs
must now be looked at from a new
viewpoint and it will hopefully result in
understanding and significant insights
into a variety of lesions conditicns in-
volving the skin, as for example, psori-
asis and pityriasis lichenoid chronica.

INTRODUCTION

Langerhans cells (LCs) were ini-
tially described by Langerhans,[1] us-
ing goid chioride staining method. He
revealed a population of non pigmen-
tary. dendritic, suprabasal epiderma!
Langerhans ce!ls. Since that time
there has been much speculation
concerning ihe osigin, assoaiations
and functions of these clear celis,
situated in the higher levels of the
epidermis [1].

Attempts were made to fit the
dendritic (LC) into one of two already
estabiished systems of dendritic cells.
One group of authors favored Lange-
rhans suggestion that the dendritic
“Clear cells” in the epidermis are neu-
ral in nature. Where as another group
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favored the view that these celis are
derived from "effete" melanocytes [2].

Although initially considered to be
related to melanocytes [3], present
evidence Favors a mesodermal origin
for LC [4,5]. It is now accepted that
these dendritic cells form a relatively
constant population admixed with epi-
thelial celis in stratified epithelium of
the epidermis, esophagus and cervix
[6.7]. In such sites, LCs appear to be
capable of maintaining their position,
while the surrounding celis keratinize
and are sloughed off. it has been sug-
gested that they may be a form of epi-
dermal scavenger [8].

Linfortunately, the keratinocytes
wiin which LCs form a close associa-
tion are considerably more efficient at
endocytosis of injectea tracers. Thus,

_if the Langerhans cell is a macro-

phage, it is of the poorly phagocytic
variety [9].

Other suggestions concerning LC
function, include control of keratini-
zation [10] and control of keratinocyte
proliferation [11]. However, these
theories either lack experimental
corporation or fail to account for all
the known facts concerning the LC

type.
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It was prunieras [12] who first
made the suggestion that antigens
applied to the integument might inter-
act with Langerhans cells. This spec-
ulation has recently been elegantly
substantiated by Silberberg[13]. Fur-
thermore, Silberberg et al[14] and
Hunter et al[15] suggested an immu-
nological function for LC in contact al-
lergic reactions, where close relation-
ship with T-lymphocytes is evident
and the Langerhans cells might pro-
cess antigens like the macrophages.
Shelley & Juhlin[16], reported that
Langerhans cells form a reticuloepi-
thelial trap for external contact anti-
gens.

Although considerable attention
has been paid to the ultrastructural
Ccharacteristics of epidermal Lange-
rhans cells, little of the literature has
identified the role of LCs in dermato-
sis [17].

Study of the mechanism underly-
ing the interaction between epidermal
LCs and cutaneous keratinocytes
may provide a clue not only for under-
standing the pathogenesis of skin le-
sions like psoriasis and pityriasis lich-
enoid chronica (PLC) but also for the
elucidation of selected aspects of im-
munological functions of Langerhans

cells[18].

Indeed, investigators, using a va-
riety of techniques, have shown that,
there was abnormality concering Lcs
distribution and average percentage
among other keratinocytes in involved
skin with psoriasis and PLC[19,20].

To define further the specific
lesions and to characterize Lange-
rhans cell participation in psoriasis
and PLC, the current study examined
the cell population in well-developed
lesions of both types of these skin
diseases as well as in normal human
skin by immunohistochemical means.
A monoclonal antibody against
human CD1a antigen was used in the
present study.

CD14 antigen is expressed on epi-
dermal dendritic cells and cortical thy-
mocytes. The monoclonal antibody
Ncl-CD14 220 stains the epidermal
Langerhans cells, interdigitating cells
of the dermis and interdigitating cells
of stratified squamous epithelium of
the tonsils [21].

MATERIAL AND METHODS
The current study involved 10 pa-
tients from the department of derma-
tology (Mansoura University hospi-
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tals). They were chronic patients hav-
ing repeated attacks of the skin erup-
tions and history of failed medical
treatment. Skin biopsies for histopath-
olegical differential diagnosis were
taken from them, after giving informed
concent. For normal skin, sample was
obtained at surgery.

Punch biopsy specimens 3-4 mm
in diameter, were obtained from the
cuianecus lesions. They were imme-
diately fixed in 10% neutral buffered
formaiin, prepared for paraffin sec-
tions which were used for Hx & E
staining.

The monocional antibody used in
this work was NCL-CD4,-220 which
specifically detect Langerhans cells. It
is produced by (Novocastra Laborat-
eries Ltd., Newcastie, UK.)

Six um paraffin sections from all
specimens were stained by the pre-
formed avidin-biotin-peroxidase com-
plex method detailed elsewhere
[22,23]. No specific peroxidase activi-
ty is first blocked by incubation of the
sections with 3% HOo in methanol
for 20 minutes, at room temperature.
After that section were blocked with
normal horse serum diluted in phos-
phate-buffer salin (PBS) for 30 min-
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utes at 37°C. Then, sections were in-
cubated with a 1 : 40 dilution of anti-
CD14 antibody for 60 minutes at room
temperature.

This was followed by 30-minutes
separate incubations with biotin-
conjugated horse anti-mouse IgG di-
luted in PBS buffer at 37°C and the
preformed avidin-biotin-peroxidase
complex at 370C. The reaction prod-
uct was revealed by incubation in
0.05M Tris-HCL buffer (pH 7.6),
0.05% DAB (diaminobenzedine) and
0.01% H20Op for 5 minutes at room
temperature, followed by quick rinse
in distilled water. Finally, after nuclear
staining with Meyeris Hx., the sec-
tions were dehydrated, cleared and
mounted in eukit.

RESULTS
(1) control thin skin :
Haematoxylin and eosin stained
sections showed melanin pigment in
the different strate of the epidermis of
control thin skin (Figs : 1,2). The der-
mis comprised of superficial papillary
layer and a deep reticular layer con-
tainning skin appendiges (Fig . 1).

The immunoperoxidase staining
with anti CD44 antibody demonstrated
the positively stained cell bodies and
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dendritic processes of Langerhans
cells in the epidermis. Epidermal
dendritic LCs were found to be ran-
domly distributed among keratinocy-
tes above the epidermal basal cell
layer (Figs .3,4,5,8). These epidermal
dendritic cells were never seen in the
stratum cormeum (Figs . 5,6).

Similar positively stained dendritic
celis were observed within the hair
follicles (Fig . 3).

{(2) psoriatic skin :

involved psoriatic skin in Hx & E
stained sections showed epidermal
hypopigmentation in the form of al-
most complete absence of melanin
pigment together with hyper keratini-
zation represented by marked in-
crease in the thickness and number of
epidermal and horny layers with for-
mation of horney strips or scales
(Figs . 7,8).

A prominent mononuclear cell in-
filtration was detected in the papillary
layer of the dermis and in the upper
part of the reticular layer of the dermis

(Fig. 7).

immunoperoxidase stained sec-
tions from psoriatic caes demonstrat-
ed uneven distribution of Langerhans

cells in the epidermis of involved
psoriatic skin {Figs . 2,10,11). In local-
ized areas of the epidermis Lange-
rhans cells formed intensely stained
network in the suprabasal Malpighian
layers. Other epidermal areas were
devoid of immunoperoxidase positive
LCs or contained, haphazardiy scat-
tered LCs (Figs . 9,11).

However, they were more numer-
ous in number compared to control
sections. Immunoperoxidase positive
cells were also detected as dense
clusters in the dermis. They were en-
countered, mostly along the elongat-
ed dermal papillae, in the upper der-
mis and among other cells
constituting the hair follicles. (Figs.
8.10).

(3} skin in volved with ptyriasis
lichenoid chronica:

Histological examination of hae-
matoxylin and eosin stained sections
from skin involved with pityriasis
lichenoid chronica showed hypo-
pigmentation with marked decrease
of melanin pigment in the basal
layers of the epidermis compared
to control sections (Fig. 12). Irreg-
ularity of the horney layers with
formation of mica plaques was de-
tected (Fig. 12). There was moderate

MANSOURA MEDICAL JOURNAL
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mononuclear cell infiltration of the
papillary and upper part of the reticu-
lar layers of the dermis
(Figs.13,15,16).

Throughout the epidermis of skin
involved with pityrasis lichenoid
chronica, there was large dendritic
cells positively  stained  with
anti-CDy, monoclonal antibody..
Many of the immunoperoxidase posi-

Fig (1) : A photomicrograph of a normal
human skin. It is formed of two
components. The dermis with
its papillary iayer (P) and reticu-
lar layer (R) containing hair folli-
cles and the epidermis with its
cellular and horney layers.

(Hx. & E.; X100)

Vol. 32, No. 1 &2 Jan. & April, 2001

tive LCs exhibited strong positive
staining of both their cell bodies and
their dendritic processes (Figs.
13,14,15).

In addition, occasional bizarre
shaped cells were noticed (Fig. 16). In
the dermal infiltrates, similar less bra-
nched cells with fewer dendritic pro-
cesses were also detected (Figs.
15,16)

Fig(2) : A photomicrograph of normal hu-
man thin, skin. Showing the
layers of epidermis and the nor-
mal distribution of melanin pig-
ment.

(Hx. & E.; X 250)



Sanaa Ahmed El-Sherbiney 81

Fig (3) : A photomicrograph of controi hu-

man skin. It reveales the immu-
noperoxidase positive Lange-
rhans cells (lc) regularly
distributed in the suprabasat
iayers of the epidermis. Few
dendritic cells bind the antibody
are seen within the hair follicies
(arrow). (Anti CD44 antibody
reaction; X 40)

Fig (4) : A photomicrograph of control hu-

man skin. Note that the den-
dritic Langerhans cells (arrow)
are the only epidermal cells
which bind specifically the anti
CD1a anti body (arrow). Other
epidermal celis and the dermal
tissue show negative immunop-
eroxidase reaction. (Anti CDy,
antibody reaction ; X 100)

Fig (5) : A higher magnification of the epi-

dermis in ( fig. 4 ). it demon-
strates the regular distribution
of immun operoxidase positive
Langerhans cells (arrow)
among the negatively stained
kerafinocytes of the human epi-
dermis.  (Anti CD4, antibody
reaction; X 250)

Fig (6) : A photomicrograph of a control

human skin, revealing immu-
noperoxidase positive Lange-
rhans cells. Note the exension
of the dendritic processes of
these cells inbetween the ke-
ratinocytes. (Anti CD4, anti-
body reaction ; X 400)

MANSOURA MEDICAL JOURNAL
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Fig (7) : A photomicrogrph of human skin

Fig (8)

involved with psoriasis. It
shows. Hypopigmentation, hy-
perkeratinization with marked
increase in the thickness of the
epidermis, formation of horney
scales (hs) and infiltration of
the dermis with mononuclear
cells (m). (Hx. & E.; X 100)

Fig(9): A photomlcro

raph of a section
human skin mvolved with
psonams It shows uneven dis-
tribution of Langerhans cells
throughout the epidermis. Note
the strong positive immunope-
roxidase reaction in the mono-
nuclear cell infiltrate of the pa-
plllary layer of the dermis. Note
: The thickened part of the hor-
ney layer forming Xsonahc hor-
ney scales (hs) (Anti CDq, an-
tibody raact:on X 100)

: A photomicrograph of involved

skin with psoriasis. It reveals
the marked increase of number
of epidermal layers if compared
with the control section. (H x. &
E.; X 250)

Vol. 32, No. 1 &2 Jan. & April, 2001

Fig (10) : A photomicrograph of a section

of human skin involved with
psoriasis. It shows heavy mon-
onuclear cell infiltration of the
dermis (m). Immunoperoxidase
positive cells are frequently
seen in the hair follicles and
among the mononuclear cell in-
filtrate (arrow). (Anti CD4, anti-
body reaction; X 100)
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Fig (11) : A photomicrograph of section of

human skin involved with psori-
asis few of the dendritic Lange-
rhans cells are separately dis-
tributed while many of them are
clumped together(c). (Anti
CD1a antibody reaction; X 400)

Fig (12) : A photomicrograph of a section

of human skin involved with pit-
yriasis lichenoid chronica. It
shows hypopigmentation with
almost complete absence of
melanin pigment and irregular
formation of the horney layers
mica plague (mp). (Hx. & E.; X
400)

Fig (13) :

Fig (14) :

A photomicrograph of a section
of human skin involved with pit-
yriasis lichenoid chronica. It
demonstrates regular distribu-
tion of many dendritic lange-
rhans cells within the epider-
mis(*). Positive immunopero-
xidase reaction is also detected
in some cells within the hair fol-
licle (arrow) and among the
dermal infiltrate (arrow). (Anti
CDy 5 antibody reaction; X 100)

. - -‘
A photomicrograph of a section
of human skin involved with pit-

yriasis lichenoid chronica.
Langerhans cells are seen with
their dendritic processes
{arrow) extending among the
epidermal celis. Similar posi-
tively stained cells are seen in
the upper dermis.  (Anti CDq4
antibody reaction; X 250)

MANSOURA MEDICAL JOURNAL
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Fig (15) : Immunoperoxidase stained sec-
tion of human skin invoived
with pityriasis lichenoid chroni-
ca. Many dendritic Langerhans
cells are seen even in the basal
layers of the epidermis . Similar
cells are also seen in the upper
dermis (The latter cells are con-
sidered to be indeterminate or
Langerhans precursor cells).
(Anti CD4, antibedy reaction; X
250)

DISCUSSION

The function and ontogeny of
Langerhans cells have generated
considerable interest over the last two
decades. Hence, the origin and func-
tion of LCs have been extensively
studied. They appear to be derived
from bone marrow precursors which
migrate to the epidermis and localize
in its suprabasal portion[24]. This find-
ing was subsequently confirmed using

Vol. 32, No. 1 &2 Jan. & April, 2001

Fig (16) : Immunoperoxidase stained sec-
tion of human skin involved
with pityriasis lichenoid chroni-
ca. Langerhans cells show
strong binding to the antibody
both over their cell bodies and
cytoplasmic processes which
are seen extending from the
epidermis to the dermis. Similar
dendritic cells are seen in the
upper dermis. (Anti CDq4
antibody reaction; X 400)

ultrastructural studies, disproving pre-
vious suggestions that the LC repre-
sented an effete melanocyte[3,4]. In
addition, investigations done by Ta-
maki and Katz[25], have demonstrat-
ed that murine epidermal LCs are de-
rived from precursor cells within the
bone marrow and represent a renew-
able population within the skin.

Apparently, identical cells occur in
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extra-epidermal situations including
lymph nodes and the thymus[26,27].
Since Wolffis[5] Comprehensive re-
view of the LC, attention has been
drawn to the possibility of an immuno-
logical role for the cell in contact aller-
ay.

Langarnane calie calactivaly take
up the exogenous antigens causing
allergic contact dermatitis and present
these antigens to T cells[16]. They dif-
fer from ordinal monocytes and ma-
crophages in the presence of distinc-
tive cytoplasmic organelles, rod or
racket shaped Langerhans-cell
“birbeck” granules, and by being only
moderatelly phagocytic[17].

Epidermal Langerhans cells are
now considered to perform an impor-
tant role in immunological reactions
within the skin[28]. In vitro studies
have revealed that LCs are able to
present antigens to sensitized lym-
phocytes and to act as stimulator cells
in mixed lymphocyte cultures[29,30].
They are considered essential for al-
lergic contact sensitization[31] and
may be targets in allogenic skin graft
rejection [6]. Many authors have impli-
cated the LC in the pathogenesis of
cutaneous T cell lymphomas on the
basis of morphological studies, but

evidence for their functional role in
these lymphomas.is lacking [32].

The LC, which occurs regularly
within mammalian keratinizing epider-
mis is morphologically, immunologi-
cally, and functionally distinict from
both surrounding keratinocytes and
maelanocytes. Its dendritic marphology
and even its distribution are particu-
larly well illustrated by ATPase stain-
ing of EDTA-separated epidermal
sheets[33].

Langerhans cells differ from nor-
mal melanocytes and Keratinocytes in
that, they possess surface antigens
and receptors that are known to be
involved in immune reactions[34].
Recently it has been found that NCL
CD14 220, one of a number of mono-
clonal antibodies, selectively binds
to human epidermal Langerhans
cells. Of greater interest, is the ab-
sence of binding of this antibody to
circulating blood leukocytes, including
T-lymphocytes. The advantage of this
Langerhans cell probe over previous
stains and probes is that infiltration
of the dermis or epidermis by leu-
kocytes would not interfere with the
LC specificity. Therefore, the use
of NCL CD 4 220 antibody would not
be limited to normal skin but could

MANSOURA MEDICAL JOURNAL
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be used to ascertain the presence
of LCs within altered skin including
inflammatory diseases[35]. The Latter
authors have found detection of CD14
antigens on Langerhans cells and
indetermincie  cells in human thin
skin a superior method than de-
tection of la (HLADR) antigen ex-
prassion.

Tagami and Aiba[21] presented
the data favoring the hypothesis that
CD44 antigens detected on the kerati-
nocytes surface are actively synthe-
sized by LC cells. They aiso suggest-
ed that the previously mentioned
immunological response accompa-
nied by exocytosis of activated T-
lymphocytes is a sign of some active
role played by those keratinocytes in
cellular immunity.

Evidence favoring the concept
that Langerhans ceils play a signifi-
cant role in certain imrmunological
reactions was put forward by Luger
et al[36] and Volk Platzer at al[37]
who reported close apposition
{peripolesis) of mononuclear lym-
phocyte-like cells to LCs whithin
3-5 hours of topical application of
mercury bichloride, followed by cell
to cell interaction and subsequent
damage.

Vol. 32, No. 1 & 2 Jan. & April, 2001

Quantitative studies of Langerhans
cells in a variety of diseases have
abounded recently with the authors
attempting to correlate an increase in
or paucity of LCs with the pathogene-

sis of various Guianeous tisekasn {17).
It therefore, seemed worth while to
find out the way in which Langerhans
cells are involved in the pathogenesis
of various conditions of skin diseases.
Hence, the present work investigated
the distribution of LCs in normal skin
and involved skin from pityriasis lich-
enoid chronica and psoriatic patients.

In normal human skin immunope-
roxidase positive dendritic LCs were
seen only in the suprabasal malpighi-
an layers of the epidermis and within
the hair follicles. This finding is in
agreement with the work done by
Brown et al[38]. They reported that
LCs constitute a fairly fixed population
in the epidermis and pilosebaceous
system. They appear to be absent in
the dermis under normal conditions.
Furthermore, in accordance with the
present work, Jimbo and his cowork-
ers[39], could net find one single LC
in the dermis in the large number of
normal human sections they exam-
ined. On the contrary those authors
clearly showed that LCs are present
in the dermal infiltrates of mycosis
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fungoides, and that these cells appear
to be able to cross over the epidermo-
dermal junction. The latter cells may
represent dermal LCs or their precur-
SOrs.

In this current work, immunope-
roxidase stained sections from a psor-
iatic plaque revealed that, the distribu-
tion of LCs was uneven. Some
segments of the epidermis were
devoid of dendritic cells, while others
showed randomly distributed LCs.
Another segments of the involved
psoriatic epidermis showed clusters of
interdigitated LCs. Moreover, clusters
of immunoperoxidase positive cells
were revealed in the dermal papillae
and upper dermis especially
surrounding the mononuclear cell
infiltrates.

In immunoperoxidase stained sec-
tions taken from the hypopigmented
plaques of pityriasis lichenoid chroni-
ca, no cytoplasmic staining of kerati-
nocytes for CDqy5 antigens was
detected as in normal and psoriatic
skin. However, large number of posi-
tively stained LCs were detected in
the epidermis. They exhibited mor-
phological alterations. Most important
among these changes were reduced
number of surface dendrites and the

occasional presence of bizarre
shaped. Cells Also, as in psoriatic
cases, there was immunoperoxidase
positive cells in the upper part of the
dermis of skin from cases of PLC en-
circling the mononuclear cell infil-
trates. Bhan et al[35], reported that
these cells may represent the so-
called “indeterminate" or Langerhans
precursor cells.

We concluded that these morpho-
logic alterations of LCs together with
the dermal mononuclear cell infiltra-
tion in PLC and psoriatic lesions rep-
resent specific changes rather than a
simple inflammatory response. As a
consequence we can confirm in
agreement with Sontheimer & Berg-
stresser[40] and Hafter et al[41] that
the above mentioned clinical lesions
as well as the underlyning histopatho-
logical alterations result from antibody
or immune complex-mediated autoim-
mune injury.
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