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Dermal dendrocytes and photochemotherapy
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Summary. We studied the fate of dermal dendrocytes
in patients treated with psoralens and ultraviolet light
by combining immunohistochemistry and computerized
image analysis. Factor-XIIla-positive dermal dendro-
cytes were found to be altered in these patients. When
compared with controls, dermal dendrocytes were often
increased in number and had an uneven size and tissue
distribution. Their cytoplasm was occasionally frag-
mented. These changes were more pronounced when ear-
1y photosclerosis was present. The alterations described
probably reflect vascular changes, and may be responsi-
ble for immunomodulating actions and disorder of the
connective tissue structure induced by ultraviolet light.
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Introduction

The term dendrocyte refers to dermal cells that are stel-
late or dendritic and share some cytochemical and im-
munohistochemical characteristics in common with cells
of the mononuclear-macrophage system (Headington
1986 ; Arrese Estrada et al. 1989 ; Cerio et al. 1989, 1990;
Headington and Cerio 1990). Dermal dendrocytes are
conveniently revealed by antibodies to factor XIIla
(Nemes and Thomazy 1988; Cerio et al. 1988, 1989,
1990; Arrese Estrada et al. 1989; Arrese Estrada and
Piérard 1990; Penneys 1990; Piérard-Franchimont et al.
1990). They represent over 80% of the cell population
located in the adventitial dermis and are, to a lesser
extent, dispersed in the reticular dermis. Their nature
and relationship with other dendritic cells have been ex-
tensively reviewed by Headington and Cerio (1990).
Many of these cells abut onto vessels and could be
considered as a component of the intrinsic cell popula-
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tion of the microvasculature (Arrese Estrada and Piérard
1990; Cerio et al. 1990; Penneys 1990). They display
phagocytic functions (Arrese Estrada et al. 1989; Cerio
et al. 1990) may act as an antigen presenting cell (Cerio
et al. 1989; Headington and Cerio 1990) and could also
be involved in regulatory mechanisms of deposition of
extracellular macromolecules in the dermis (Piérard
et al. 1990).

Photochemotherapy (PUVA), combines administra-
tion of psoralens (P) and exposure to ultraviolet A light
(UVA). It is known to alter vessels and to induce deposi-
tion of collagen in the superficial dermis (Piérard and
Ackerman 1979; Piérard et al. 1981), a change described
as PUVA-induced photosclerosis (Piérard et al. 1981).
This is defined by the presence of a sclerotic band (with
rare residual cells) underlying the epidermis, in the ab-
sence of solar elastosis (Hashimoto et al. 1978 ; Piérard
and Ackerman 1979; Ingraham et al. 1981; Niemi and
Kanerva 1981; Piérard et al. 1981, 1983; Thurlimann
and Harms 1982).

We have studied the fate of dermal dendrocytes in
PUVA-treated patients who received more than 1,500 J/
cm? of UVA radiation.

Materials and methods

Biopsies were taken from the shoulders of 18 psoriatic patients
treated with PUVA for at least 6 years, and from 8 age- and photo-
type-matched psoriatic patients who never received PUVA therapy
(Table 1). No biopsy site had been involved by psoriatic plaques,
and none had been treated topically for the past 6 months.

Histological sections were stained with haemalum-eosin and
periodic acid-Schiff in order to visualize the presence of photoscler-
osis.

Sections 5 pm thick were dewaxed in xylene, hydrated in graded
alcohols and preincubated with 0.05% pronase E (protease XXV,
Sigma, St. Louis, Mo., USA). Endogenous peroxidase was blocked
with 3% hydrogen peroxide in methanol for 5 min at room temper-
ature. The peroxidase antiperoxidase technique was used with fac-
tor XIIIa rabbit polyclonal antibody (Behringwerke, Marburg,
FRG) at a dilution of 1:300 for 30 min. The 3-amino-9-ethylcarba-
zole was used as chromogen. In order to evaluate the presence
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Table 1. Characteristics of patients

PUVA treated Controls

Age (years)

range 29-69 36-64

mean 50.34+10.7 50.7+10.2
Phototype

1T 8 3

I 8 4

v 2 1
UVA Jjem?

range 1,561-11,328 0

mean 2,91342,359 0
Photosclerosis

absent 10 8

<50 um 4 0

>50 pm 4 0

of other cells of the monocyte-macrophage lineage, selected serial
sections were immunolabelled for S100 protein (Dakopatts, Copen-
hagen, Denmark) and L1 antigen (Mac 387, Prosan, Gent, Bel-
gium) using the aforementioned technique.

Sections were examined by optical microscopy and the papillary
dermis was studied by computerized image analysis (MOP Video-
plan Kontron, Eching, FRG). We considered the number of nuclei
of factor-XIIla-positive dermal dendrocytes in a 150-pum-thick
band of the superficial dermis. We measured the mean area and
the total area covered by the cytoplasm of all factor-XIIla-positive
dermal dendrocytes. We also evaluated the mean thickness of pho-
tosclerosis from the epidermal basement membrane to above the
superficial vascular plexus by dividing its area by the length of
the sections. All morphometric data were expressed per millimetre
length of the sections, and were evaluated on statistical grounds
by the Kolmogoroff-Smirnow test.

Results

In the superfical dermis of PUVA-treated patients and
our controls, we found factor-XIIla-positive dendro-
cytes. These cells were negative for S100 protein and
for the L1 antigen.

Modifications were found in the factor-XIIla-positive
dermal dendrocytes of PUVA-treated patients with or
without photosclerosis (Fig. 1). When compared with
controls, they appeared plump, their dendrites were
sometimes fragmented (Figs. 2, 3), their distribution in
the adventitial dermis was uneven, and their number
was significantly larger (75.3+38.5 vs 42.34+16.6, P<
0.05). These changes were more prominent beneath early
photosclerosis (thickness <50 um), except for the
number of dendrocytes. This was not significantly differ-
ent when we compared PUVA-treated skin with and
without early photosclerosis. When photosclerosis was
thicker than 50 um, the density of dendrocytes was
markedly reduced (17.7+5.9).

In PUVA-treated patients, image analysis revealed
an inverse relationship between the number of dendro-
cytes and the mean size of dermal dendrocytes (Fig. 4).
Conversely there was a positive relationship between the
number of dendrocytes and the total area covered by
their cytoplasm (Fig. 5). Such correlations were not seen

Fig. 1. Photosclerosis defined by the presence of a sclerotic band
underlying the epidermis in absence of solar elastosis

Fig. 2. Presence of numerous plump factor-XIITa-positive dendro-
cytes. Some of them present fragmentation of their dendrites (den-
drocytoclasia)

Fig. 3. Prominent dendrocytoclasia focally present in the superficial
dermis

in controls. No correlation was found between the mor-
phometric data and age, phototype and amount of
UVA.

In 3 PUVA-treated patients we saw factor XIlla-posi-
tive dendritic cells present focally in the epidermis
(Fig. 6). These cells were S100 protein and Mac 387 neg-
ative.
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Fig. 4. Inverse relationship between the number of dendrocytes per
0.2 mm? papillary dermis (N) and their mean area (um?)
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Fig. 5. Positive relationship between the number of dendrocytes
per 0.2 mm? papillary dermis () and the total area (um?) covered
by their cytoplasms
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Flg 6. Presence of intraepidermal factor-XIIla-positive dendrocyt-
ic cells in association with numerous dermal dendrocytes

Discussion

The number and cytological appearance of dendrocytes
appear to be under the influence of light, as shown in
photoageing with solar elastosis (Piérard-Franchimont
et al., in press) and in patients submitted to bath-PUVA
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therapy (Piérard-Franchimont et al. 1990). Our present
findings agree with this concept and suggest that long-
term PUVA therapy induces an uneven distribution of
dermal dendrocytes with their disappearance in some
foci, while they increase in number and size at other
sites. These features may be compared to the mottled
clinical and histological aspect of the skin of PUVA-
treated patients (Piérard and Piérard-Franchimont
1984).

“Dendrocytoclasia™ defined as a fragmentation
(apoptosis) of the factor-XlIIla-positive cytoplasm of
dendrocytes is, in our experience, a feature shared by
patients under PUVA treatment and those with cutane-
ous necrotizing vasculitis (Arrese Estrada etal., in
press). These alterations are easily distinguished from
the nuclear fragmentation of neutrophils. As many den-
drocytes are cells of the microvasculature (Arrese Estra-
da and Piérard 1990; Penneys 1990), such dendrocytoc-
lasia could be a further argument suggesting that photo-
chemotherapy alters the superficial vascular plexus.

Theoretical views linking vessels, dendrocytes, fibro-
sis and sclerosis (Beranek and Masseyeff 1986; Desmet
1986; Nemeth and Penneys 1989; Arrese Estrada and
Pi¢rard 1990; Piérard et al. 1990) may be applied to pho-
tosclerosis. PUVA therapy could induce an uneven accu-
mulation and hypertrophy of dendrocytes, but in some
foci destroys most of these cells. The balance between
these events could play a role in the development of
photosclerosis.

The presence of S1007L1 factor XUI* dendritic
cells in the epidermis of a minority of our PUVA-treated
patients has already been seen in other inflammatory
and light-induced disorders (Cerio et al. 1989; Piérard-
Franchimont et al. 1990). They resemble CD1a™ DR™
OKMS5™ dendritic cells appearing in UV-irradiated skin
(Shen et al. 1983; Cooper et al. 1984, 1986; Weiss et al.
1988). Whether or not these cells are similar and distinct
forms of Langerhans cells (CD1a™ DR *) remains specu-
lative (Murphy et al. 1986; Cerio et al. 1989; Piérard-
Franchimont et al., in press).

In summary, photochemotherapy induces changes in
the dendrocyte population of the superficial dermis.
These alterations may reflect a stimulatory effect by
UVA and occasionally alterations of the microvascula-
ture. Photosclerosis may be the result of the metabolic
dysregulation of these cells. As these cells have a putative
antigen-presenting function, the effect of photochemo-
therapy in some immunological disorders could be me-
diated by them.
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