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CD36 recognizes a 88 Kd glycoprotein, found on differ-
ent cell populations involved in immunoregulation and
are induced on keratinocytes by in vitro treatment with
gamma-interferon. Therefore, we obtained skin bi-
opsies from 48 patients with various dermatological
diseases and from 5 healthy volunteers and stained
these with monoclonal antibodies OKMS (CD36),
anti-HLA-DR and OKT6 (CD1a) using a three stage
immunoperoxidase method. In normal skin, CD36 ex-
pression was not observed. In contrast, keratinocytes
in diseased skin were CD36 *. In most cases, the stain-
ing was restricted to the stratum granulosum and the
stratum spinosum, but in psoriasis, squamous cell car-
cinoma and lymphomatoid papulosis, more extensive
staining of keratinocytes was seen. In addition, CD36 "
epidermal leukocytes were found in allergic patch-test
infiltrates and in mycosis fungoides. The findings of
CD36 expression by epidermal cells within a broad
spectrum of dermatological diseases indicate a role for
these cells in the regulation of immune reactions in the
skin. Key words: CD36" leukocytes; CD36 * keratino-
cytes; Skin disorders; Immunohistology.
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Many skin disorders are characterized by infiltrates of
T lymphocytes in the involved skin areas. These T
lymphocytes exhibit an activated state and represent
different mature T lymphocyte subsets (1, 2). Activat-
ed T cells release a variety of lymphokines, including
gamma-interferon (IFN), Interleukin (IL)-2, IL-3. IL-
4. 1L-6 and tumour necrosis factor-g. T cell lvmpho-
kines, in particular y-IFN. have been demonstrated to
up-regulate different receptors (e.g. HLA-Dr. CD36)
on the keratinocyte cell surface membrane in virro (3,
4).

CD36 (OKMS5) identify an 88 kD membrane pro-
tein that functions as the thrombospondin receptor, a
molecule that is involved in cell adhesion (5. 6) and is
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expressed by different cell populations. e.g. blood
monocytes, platelets, and endothelial cells (7. 8). In
skin, previous studies have demonstrated the pres-
ence of antigen presenting CD36" leukocytes within
the epidermis following in vive UV-irradiation (9,
10). More recently, CD36" leukocytes and CD36*
keratinocytes have been demonstrated within epider-
mal cell suspensions from involved skin from mycosis
fugoides and these CD36" cells are involved in the
immune function of the skin (11, 12, 13). In contrast.
no keratinocyte CD36 expression is seen in normal
skin, however, controversy exists on this point (9. 14,
15, 16).

In this study. skin punch biopsies from various
benign and malignant skin diseases have been exam-
ined for reaction with OKM35 (CD36):; and these data
have been compared with the labeling seen with
OKT6 (CDla) and anti-HLA-DR.

MATERIALS AND METHODS

Biopsy specimens

Skin punch biopsies were obtained from healthy adult volun-
teers (n=>5) and from patients with different dermatological
diseases (n=48). The diagnosis are listed in Table I, The
fresh skin specimens were frozen and stored in liquid nitro-
gen. Six pum cryostat sections were air-dried overnight at
room temperature, fixed in acetone for 10 min and stored at
—80°C until staining.

Antibodies and histochemical reagents

The monoclonal antibodies used in this study included
OKT6 (CDla). OKM3 (CD36) (Ortho Immuno-diagnostics)
and anti-HLA-DR (Becton-Dickinson). Peroxidase-conjugat-
ed rabbit anti-mouse-Immunogloblin (Ig) and peroxidase-
conjugated swine anti-rabbit-Ig were purchased from Dako-
patts. Diaminobenzidine-tetrahvdrochloride were obtained
from Sigma (St. Louis, Mo., USA).

Immunoenzymatic staining procedures

Sections were incubated with monoclonal antibody and
stained with the use of a three-stage immunoperoxidase
method (1). Lymph nodes were stained as positive controls,
Negative controls were performed by omitting the primary
antibody and by substituting this reagent with antibody of
irrelevant specificity but identical isotype.
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Table I. CD36 staining in normal and diseased skin

+ =staining of the stratum granulosum and the stratum spin-
osum. + + =strong staining of the stratum granulosum and
the stratum spinosum or staining of virtually all layers of the
epidermis. —=no OKMS5 staining on the keratinocytes.
CTCL =cutaneous T cell lymphoma

CD36" keratinocytes

No. of
Diagnosis cases - ++ -
Normal skin 5 0 0 5

Contact dermatitis:

4 h patch tests 4
48 h patch tests 2
72 h patch tests 1
Psoriasis 6
Lichen planus 2
Actinic reticuloid 1
Lymphomatoid papulosis 2
Mycosis fungoides 16
Sézary syndrome 4
CTCL, pleomorphic 1
CTCL, anaplastic 1
Histocytosis X 1
Actinic keratosis 3
Basal cell carcinoma 3
Squamous cell carcinoma |
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RESULTS

Results from the staining of normal skin and various
skin disorders are listed in Table I and illustrated in
Figs. 1-5. In normal skin no CD36 staining was ob-
served (Fig. 1). In contrast, keratinocytes in benign,
inflammatory conditions were CD36 positive (Table
I). In biopsies from lichen planus and allergic patch
tests, obtained at 48 h and 72 h, the staining of kera-
tinocytes was confined to the stratum granulosum
and to a lesser extent the stratum spinosum (Fig. 2).
In contrast, biopsies from allergic patch-tests ob-
tained 4 h after application of the allergen did not
contain CD36" keratinocytes (Table I).

In biopsies from psoriasis, more abundant staining
of keratinocytes was observed (Figs. 3-4). Staining of
the stratum granulosum and stratum spinosum were
also seen in biopsies from malignant cutaneous lym-
phomas, such as mycosis fungoides (Fig. 5) and Sé-
zary syndrome. In lymphomatoid papulosis, we
found extensive CD36 staining by keratinocytes (Ta-
ble I). Similarly we found that in epidermal tumours
such as basal cell carcinoma and squamous cell carci-
noma, CD36 was expressed by virtuallv all the neo-
plastic cells in 3 ut of 4 cases.

Fig. 1. Normal skin immunostained for OKM35 (CD36)
(% 400).

Fig. 2. 96 h allergic patch test immunostained for OKMS3
(CD36). Closed arrow; CD36" keratinocytes. Open arrow:
Dendritic cell stained positively for OKM3 (CD36) (< 400).

Acta Derm Venereol (Stockh) 70



20 S. Lishy et al.

Fig. 3. Psoriasis immunostained for OKM3 (CD36). Arrows
indicate OKM3 (CD36) staining ( x 100).

Skin biopsies from allergic patch-test reactions. ob-
tained at 4 hr, 48 hr and 72 hr also contained CD36~
dendritic cells. These cells were present in the basal/
suprabasal layers of the epidermis (Fig. 2). Similar,
CD367 cells were also seen in mycosis fungoides (Fig.
5).

Finally, we found strong CD36 staining on both
sebaceous glands and endothelial cells.

In both normal and diseased skin, CDla expression
was confined to dendritic cell populations (Langer-
hans’ cells and indeterminate cells) and was never
found on keratinocytes. In normal skin, HLA-DR
expression was confined to dendritic cell populations.
In contrast, in diseased skin, HLA-DR positive kera-
tinocytes were found in 19 of 48 biopsies. including
biopsies from 72 h allergic patch tests, lichen planus,
mycosis fungoides, Sézary syndrome and basal cell
carcinoma. The staining pattern was different from
that seen with CD36 as HLA-DR stained mainly kera-
tinocytes in the basal/suprabasal layers of the epider-
mis (data not shown).

DISCUSSION
In this study, we do not find in vive keratinocyte
CD36 expression in clinically normal skin. This is in
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Fig. 4. Psoriasis, immunostained for OKMS (CD36) ( x 400).

Fig. 5. Mycosis fungoides. Closed arrow: CD36~ keratino-
cytes. Open arrow: Dendritic cell stained positively for
OKMS3 (CD36) ( x400).
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contrast to findings by Soyer et al. (14), but in agree-
ment to findings by Simon and Hunyadi (15, 16) and
Cooper et al. (9). In contrast, we find that keratino-
cytes in diseased skin express CD36. These data con-
firm and extend previous observations (12, 14-17),
and indicate that CD36 expression by keratinocytes is
a common phenomenon in many skin disorders and
is not merely restricted to a few specific diseases.

In most instances, the CD36 staining is restricted to
the stratum granulosum and the stratum spinosum,
but in some diseases (like psoriasis and lymphoma-
toid papulosis) virtually all layers are positive. The
CD36 expression does not exhibit the same staining
pattern as HLA-DR and it does not correlate with
expression of other cell adhesion molecules, such as
intercellular adhesion molecule-1 (CD54), which nor-
mally is restricted to the basal/suprabasal lavers of the
epidermis (18).

Interestingly, we find that certain epidermal leuko-
cytes in allergic patch-tests and in mycosis fungoides
express CD36. It has been established that the type of
T lymphocyte response, (delayed type hypersensitivi-
ty or suppression/tolerance), resulting from an anti-
gen/mitogen stimulation is dependent upon the type
of antigen presenting cell (19, 20). Furthermore, it has
recently been demonstrated that CD36" leukocytes
found following UV-irradiation contained the capaci-
ty to stimulate both allogeneic T fymphocytes and
autologous CD4°2H4" T suppressor-inducer and
CD8" T suppressor-cytotoxic lymphocytes (9. 21).
Thus, the findings that certain epidermal leukocytes
in allergic patch-tests and in mycosis fungoides ex-
press CD36 could possibly indicate an alternative
immune-regulation. and if these leukocytes exhibit
similar functional capacity as the UV-induced
CD36"OKMI -~ epidermal leukocytes, they could
provide down-regulating signals on the ongoing in-
flammatory reaction (21).

In conclusion. the presence of both CD36 " keratin-
ocytes and CD36" epidermal leukocytes in a variety
of dermatological disorders, indicates an important
role for CD36 in cutaneous immune reactions.
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