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Detection of Transferrin and C3d Receptors in the
Skin of Patients with Various Dermatoses
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The localization of transferrin and C3d receptors in
various skin lesions and normal appearing skin have
been studied on sections with the PAP technique.The
transferrin receptor was recognized in the lower epider-
mis from psoriatic plaques. Here it was more evident
than in other inflammatory or hyperproliferative disor-
ders where it was mainly detected on the basal cells. In
healthy skin or lesions of lichen planus, scleroderma
and ichthyosis the transferrin receptor was not detect-
ed in the epidermis. The C3d receptor was in normal
skin found on the basement membrane and on elastic
fibres in the papillary dermis. The basement mem-
brane was strongly marked in pemphigoid but was not
seen in lichen planus and Ehlers-Danlos syndrome. In
patients with urticaria factitia, contact dematitis, pso-
riasis and Darier’s disease the suprabasal cells also
expressed C3d whereas in other dermatoses the epider-
mis was negative. Colloid bodies in lichen planus and
GVH reactions expressed both the transferrin recep-
tor and C3d.
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Transferrin receptors have been found in proliferat-
ing cells, where they bind transferrin-iron complexes,
which are essential for cell growth. In normal human
skin the receptors have been detected on the outer
root sheaths of the hair and in the eccrine and seba-
ceous glands. In two studies monoclonal antitransfer-
rin antibodies also labelled the basal cells of normal
skin (1, 2), but other authors have reported a very
weak or no labelling of the basal cells (3, 4). The
presence of transferrin receptors has also been dem-
onstrated in various malignant tumours of the skin
(see 2 for references). In psoriatic skin the receptor
was recognized in the whole epidermis, although it
was more marked in the basal layer (3).

The third component of the complement system
has a degradation product C3d (35 kD) which has
important immunobiological functions and might
also act as a lymphocyte growth factor (5). C3d ex-
presses the binding site for CR2, detected mainly on
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B lymphocytes (6). The C3d receptor has been recog-
nized on the epidermal basement membrane zone of
normal human skin on the base of the lamina densa
and in the sublamina densa region (6-8). It was also
detected on elastic fibres and blood vessels (6-7). The
C3d receptor has been found to be absent in patients
with C3d deficiency (8), but otherwise little is known
about its distribution in the skin.

To gain better understanding of the role of these
two receptors, their presence in lesional skin of pa-
tients with various dermatoses has been investigated
in the present study with an immunochemical tech-
nique.

MATERIAL AND METHODS

Punch biopsy specimens (3 mm) were obtained from five
healthy subjects and from lesions of three patients with psori-
asis, four with urticaria factitia, four with chronic urticaria
and one each with the following disorders: lichen planus,
acute contact dermatitis, prurigo nodularis, pityriasis'rosea,
graft versus host (GVH) reaction, necrobiosis lipoidica, li-
chen amyloidosus (treated and non-treated area), basaloma,
ichthyosis vulgaris, keratosis follicularis (Darier’s disease),
drug exanthema, scleroderma, solar urticaria, cold urticaria,
discoid lupus erythematosus bullous pemphigoid, benign fa-
milial chronic pemphigus (Hailey-Hailey disease), and cutis
hyperelastica (Ehlers Danlos syndrome type III). None of the
patients had been exposed to UV-B irradiation or used any
systemic treatment or topical corticosteroids the last 3 weeks.

The biopsies were quick-frozen in isopentane at -70°C and
stored at the same temperature until sectioned in a cryostat.
Acetone-fixed sections 6 um thick were investigated for
binding of the monoclonal antibodies, antitransferrin recep-
tor (dilution 1/20, Becton Dickinson Corp, Sunnyvale Calif,
USA) and anti-C3d receptor (=CD21 dil 1/100 Dakopatts,
Glostrup, Denmark), using the peroxidase-antiperoxidase
(PAP) technique (9). Monoclonal anti-HLA-DR or anti-Leu 6
antibodies were used as positive controls. Omission of the
primary antibodies served as negative controls.

RESULTS

In healthy skin and apparently normal skin from pa-
tients with psoriasis and dermographism, the anti-
transferrin receptor was only expressed on the hair-
root sheaths, sebaceous glands and sweat glands. The




Fig. 1. Transferrin receptors expressed on epidermal cells in a
psoriatic plaque X 180.

same was found in patients with lichen planus, pruri-
go nodularis, ichthyosis vulgaris, scleroderma, Ehlers-
Danlos syndrome and Hailey-Hailey disease. The
antitransferrin receptor was recognized, however, on
the lower epidermal cells in lesional skin of patients
with psoriasis (Fig. 1). In non-treated lichen amyloi-
dosus, necrobiosis lipoidica, Darier’s disease and
GVH reaction, it was found mainly on the basal cells.
In GVH reaction the colloid body-like structures be-
low the epidermis also expressed the antitransferrin
receptor. In necrobiosis lipoidica and pityriasis rosea
it was strongly expressed on cells in the dermis (Fig.
2). Weak expression of the transferrin receptor was
seen on basal cells in, especially, the upper part of the
papilla from lesional skin of patients with acute con-
tact dermatitis, discoid lupus erythematosus and
chronic urticaria. In the basaloma only the areas in
between the groups of cancer cells reacted.
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Fig. 2. Transferrin receptor expressed on dermal cells in
necrobiosis lipoidica x 180.

In healthy subjects the C3d receptor was detected
on the basement membrane, on elastic fibres in the
papillary dermis and on vascular structures (Fig. 3).
The basement membrane showed the most marked
expression of C3d in a patient with bullous pemphi-
goid where it extended in between the basal cells (Fig.
4). Here it was not detected in lesions of patients with
lichen planus or Ehlers-Danlos disease. In the papil-
lary layer homogeneous structures resembling the col-
loid bodies expressed C3d in patients with lichen
planus, necrobiosis lipoidica and GVH reaction (Fig.
5). In the epidermis the suprabasal cells expressed the
C3d antibody in patients with urticaria factitia, psori-
asis, contact dermatitis and Darier’s disease (Fig. 6).
Weak suprabasal expression of C3d was observed in a
patient with GVH reaction. In the lesions of the other
disorders investigated the epidermis was always nega-
tive.
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Fig. 3. C3d receptor expression on the basement membrane
and elastic fibres in papillary dermis from healthy subjects.
X 450.

DISCUSSION

The expression of the transferrin receptors in the
lower epidermis in psoriatic lesions is in accordance
with the recent findings of Iwata et al. (3). This expres-
sion was more marked than in any of the other disor-
ders investigated, where it was strictly localized to the
basal cells and in some lesions, both hyperprolifera-
tive and inflammatory, was often weak or totally ab-
sent. Only in malignant skin tumours (except basa-
ioma) has such strong expression of transferrin recep-
tor been documented (1-3). A possible reason for the
stronger expression of this receptor in psoriasis than
in other dermatoses might be that the proliferation is
much greater or that we are dealing with a special type
of inflammation. Transferrin is known to stimulate
the growth of most cultured cells and its uptake is
increased in tumours, which could also be of impor-
tance in this context (11).
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Fig. 4. Marked expression of C3d receptor on the basement
membrane and in between basal cells from a patient with
bullous pemphigoid. x450.

Why some authors have found the transferrin re-
ceptor in the basal cells of normal skin is still uncer-
tain (1-2). The discrepancies might reflect the fact
that the transferrin receptor consists of a family of
molecules that are structurally related but antigenical-
ly different (4).

The expression of C3d in the suprabasal cells in
lesions of urticaria factitia, contact dermatitis, Dar-
ier’s disease and GVH reaction, in contrast to its
absence in normal skin and several other disorders,
merits further investigation. We know that C3 can be
produced by the keratinocytes (11) and it is tempting
to speculate that some of its cleavage products could
be responsible for the positive dermographism. Simi-
lar mediators might also explain the expression of
C3d in contact dermatitis and Darier’s disease. In
other disorders such as psoriasis no such expression




Fig. 5. Colloid bodies and elastic fibres expressing C3d in a
patient with GVH reaction. x450.

was evident. With two different monoclonal antikera-
tin antibodies, however, suprabasal expression of cer-
tain keratins can be seen in hyperproliferative dis-
eases such as psoriasis (12).

The colloid or Civatte bodies are assumed to be
formed from degenerating epidermal cells eliminated
into the corium (13). They are located in the epider-
mal-dermal junction and can be detected by antibod-
ies to both vitronectin and serum amyloid P compo-
nent (14). In both lichen planus and GVH reaction
such structures have now been found also to express
the transferrin receptor and C3d.

The presence of C3d in the epidermal basement
membrane of normal human skin is well established
(8). The marked expression in a patient with pemphi-
20id is consistent with the well known presence of
(C3d in the basement membrane zone in this disorder.
Interestingly. C3d was also found to extend somewhat
in between the basal cells. The lack of expression of
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Fig. 6. C3d receptors expressed on the suprabasal cells of the
epidermis, basement membrane and elastic fibres from a
patient with urticaria factitia. x450.

C3d in lichen planus can be due to the damage of the
basal layer. The lack of its expression on the basement
membrane in a patient with Ehlers-Danlos syndrome
could be part of the quantitative collagen deficiency
in this disorder, a possibility which needs to be con-
firmed in other patients.
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