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Elastolysis in Lichen Ruber Planus
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The dermal elastic fiber network was studied in speci-
mens from five patients with lichen ruber planus,
using a standard elastin staining procedure (orcein),
results being compared with those for the elastin-
associated microfibrillar network stained using anti-
fibrillin antibodies in an immunofluorescence and an
avidin-biotin-peroxidase complex technique. Addi-
tional specimens of healed apparently normal skin
were taken from two of the patients.

Orcein-stained fibers were scarce or absent in the
inflammatory zone in all the lesions. In contrast, an
extensive fibrillin immunoreactive network was pre-
sent in the papillary zone in all the specimens, in a
pattern similar to that of normal skin. In specimens
from healed lesions of lichen ruber planus, dermal
orcein-stained fibers were present in the papillary
dermis.

The findings indicate that the amorphous component
of elastic fibers is destroyed during the acute phase of
lichen ruber planus. Hypothetically, the elastolysis is
caused by elastases released from macrophages
known to be present in the lichenoid infiltrate. In
contrast, the fibrillin fiber network seems to be less
or not at all affected by proteolytic events during the
inflammatory phase of lichen ruber planus. Key
words: Elastin; Fibrillin; Vitronectin.
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Lasarettet

Lichen ruber planus is characterized clinically by
pruritic papules and histologically by a band-like
cellular infiltrate in the upper dermis with hydropic
degeneration of basal Keratinocytes and by the pres-
ence of keratin bodies, presumably formed from
degenerating Keratinocytes undergoing apoptosis (1,
2). Hypothetically, this keratinocyte cell death is due
to a T lymphocyte-mediated attack (1-3). The cellu-
lar infiltrate in lichen planus has been found to con-
sist mainly of T lymphocytes. but the presence of
macrophages has also been noted (4-6). Macro-
phages. which are known to have the potential to
produce an elastase (a metalloprotease) that can be
inhibited by alfa-2-macroglobuline but not by al-
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pha-1-antitrypsin, have been found more frequently
in late lesions than in early lesions of lichen ruber
planus (6. 7).

Few reports have been published on changes in
the extracellular matrix during a lichenoid inflamma-
tory reaction. Fibrosis of the papillary dermis has
been reported to occur during the resolving phase of
lichen ruber planus (8).

In the present study, the changes of the elastic
fiber network were studied during the acute phase of
lichen ruber planus, a standard procedure (orcein
staining) being used to stain the elastic fibers. The
amorphous elastin is associated with 8~12 nm micro-
fibrils, which form an extensive network that can be
immunostained using anti-fibrillin antibodies (9. 10).
The microfibrils are thought to have the structural
function of attaching the elastic fibers to the sur-
rounding matrix and to the lamina densa (10).

Vitronectin immunoreactivity is normally present
at the periphery of elastic fibers in adults (11). It is
also associated with keratin bodies, and comple-
ment-independent binding of vitronectin to keratin
intermediate filaments has been demonstrated (12,
13). Consistent with these findings, phagocytosis of
apoptotic polymorphous leukocytes was recently
shown to be dependent on the vitronectin receptor
of macrophages. indicating the involvement of vit-
ronectin as a scavenger protein (14),

A scarcity of vitronectin immunoreactive fibers in
the papillary dermis of lichen ruber planus lesions
noted in an earlier study of ours, indicating loss of
clastic fibers during the lichenoid inflammatory
events, prompted the present study, in which the
distribution of the elastic fiber network (stained with
a standard orcein elastin staining procedure) was
compared with that of the fibrillin immunoreactive
network in lesions of lichen ruber planus and in
healed such lesions.

MATERIALS AND METHODS

Biological tissue

The specimens were obtained by biopsy of skin lesions
from five patients with lichen ruber planus in the acute

phase, the diagnoses being based on the clinical picture and
histology. The patients were treated with local application



of betamethasone. Additional specimens were taken from
two of the patients of apparently normal skin adjacent to
the prior biopsy site, approximately 2 months later. IgM
immunoreactive globules. so-called keratin bodies, were
found adjacent to the dermal epidermal junction in all five
specimens from lesions.

Fixation procedure

The specimens were immersed in a transport medium (550
g ammonium sulphate added to 1 liter 25 mM potassium
citrate. 5 mM N-ethylmaleimide, 5 mM magnesium sul-
phate) being washed within 48 h in transport medium lack-
ing ammonium sulphate and then immediately frozen in a
propane-butane mixture at the temperature of liquid nitro-
gen. The specimens were stored at —70°C. Cryostat sec-
tions, between 4 and 10 um thick, were cut and fixed in
acetone for 20 min at 4°C. consecutive sections being
treated with anti-fibrillin and anti-vitronectin or with stan-
dard elastin stain.

Immunohistochemical technigues

The specimens were stained using anti-fibrillin and anti-
vitronectin in an avidin-biotin-peroxidase complex tech-
nique and in a standard immunofluorescence technique
(16).

Histochemical stains

Elastin stain: Orcein staining without preoxidation was
used, according to Pranter (17).

Proteins and primary antisera

Monoclonal anti-fibrillin was produced by Sakai et al. (9).
The working dilution was 1:3000 (avidin-biotin-peroxidase
complex technique) or 1:400 (immunofluorescence). Poly-
clonal anti-vitronectin antibodies (as earlier characterized)
were used at a working dilution of 1:10000 (avidin-biotin-
peroxidase complex technique) or 1:1000 (immunofluores-
cence technique) (10, 11).

RESULTS AND DISCUSSION

A band-like cellular infiltrate was seen in the papil-
lary dermis in the specimens from active lichen ruber
planus lesions. and a high amount of keratin bodies
were present. These keratin bodies contained immu-
noreactivity of IgM and vitronectin, but not of fibril-
lin as described before (12, 15). Only a few orcein-
stainable globules, so-called elastic globules, were
seen.

Orcein stainable clastic fibers were scarce or ab-
sent in the inflammatory zone of papillary dermis
and upper reticular dermis in the active lesions (Fig.
la). There were also very few or no vitronectin
immunoreactive fibers in this area (not shown).
However, a distinct fibrillin immunoreactive net-
work was present (Fig. 1b). In the healed lesions,
orcein-stained fibers were present in the papillary
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dermis, mostly in a pattern consistent with the so-
called “eulanin fiber plexus”, but there were also
some fibers that extended perpendicularly towards
the dermal epidermal junction (Fig. 2).

The present results demonstrate vast destruction
of the normal elastic network in the upper reticular
and the papillary dermis in lichen ruber planus le-
sions, hypothetically caused by macrophage-derived
elastases.

The retained fibrillin immunoreactive network
suggests that the elastin-associated microfibrils are
not affected by the involved proteolytic enymes, un-
less there is a fast ongoing resynthesis of fibrillin,
Both amorphous elastin and fibrillin are produced
by fibroblasts. The microfibrils have been proposed
to constitute a framework upon which amorphous
elastin is deposited during elastogenesis (18). Hypo-
thetically the regeneration of elastic fibers during the
resolution of lichen ruber planus lesions may be
promoted by the presence of an intact microfibrillar
network in the papillary dermis.
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Fig. 1. Consecutive sections from a specimen of an active
lichen ruber planus lesion, stained with standard elastin
staining procedure (orcein) (a) and with anti-fibrillin in an
immunofluorescens technique (b). (x 125)
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2. A section from an apparently healed lichen ruber
planus lesion, stained with standard elastin staining proce-
dure (orcein). (x 250)

KNOWLEDGEMENTS

wish to thank Elise Nilsson for excellent laboratory

assistance. This work was supported by the Osterlund foun-
dation, the Finsen foundation, the Welander foundation

and

the Shriners Hospitals for Crippled Children.

REFERENCES

-

h

Acta

Weedon. The lichenoid tissue reaction. Int J Dermatol
1982; 21: 203-206.

. Linser I, Aubdck J, Romani N, Smolle J, Grubauer G,

Fritsch P, Hintner H. The keratin body phenomenon.
Epithelia 1987; 1: 85-99.

. Shiohara T, Moriyva N, Nagashima M. The lichenoid

tissue reaction. Int J Dermatol 1988; 27: 365-374,

. Bjerke JR. Krogh HK. Identification of mononuclear

cells in <itu in skin lesions of lichen planus. Br I Der-

matol 1978; 98: 605-610.

. Buechner SA. T cell subsets and macrophages in lichen

planus. In situ identification using monoclonal antibod-
ies and histochemical techniques. Dermatologica 1984:
169: 325-329.

. De Panfilis, Rowden G. The possibility of distinguish-

ing a subset of antigen-presenting cells from macro-
phages by means of anti 5-100 protein sera. Dermal

Derm Venereol (Stockh) 71

10.

1.

infiltrate of lichen planus as a model.Scand J Immunol
1985 21: 485-488.

. Banda MJ, Werb F. Macrophage elastase. Biochem I

1981: 193: 589-605.

. Ragaz A, Ackerman AB. Evolution, maturation and

regression of lesions of lichen planus. Am J Dermato-
pathol 1981; 3: 5-25.

. Sakai LY. Keene DR, Engvall E. Fibrillin a new

350-kD glycoprotein, is a component of extracellular
microfibrils. J Cell Biol 1986; 103: 2499-2509.
Dahlbick K. Ljungquist A, Lofberg H, Dahlbiick B.
Engvall E. Sakai L. Fibrillin immunoreactive fibers
constitute a unique network in the human dermis. J
Invest Dermatol 1990; 94; 284-291.

Dahlbiack K. Lofberg H. Alumets J, Dahlbiick B. Im-
munohistochemical demonstration of age-related dep-
osition of vitronectin (S-protein of complement) and
terminal complement complex on dermal elastic fibers.
J Invest Dermatol 1989; 92: 727-733.

. Dahlbick K. Lofberg H, Dahlbick B. Immunohis-

tochemical studies of vitronectin in elastic tissue dis-
orders, cutaneous amyloidosis, lichen ruber planus and
porphyria. Acta Derm Venereol (Stockh) 1988; 68:
107-115.

. Hintner H. Stanzl U, Dahlbick K, Dahlbick B.

Breathnach SM. Vitronectin shows complement-inde-
pendent binding of isolated keratin filament aggre-
gates. J Invest Dermatol 1989; 193: 656-661.

. Savill J, Dransfield I, Hogg N, Haslett C. Vitronectin

receptor-mediated phagocytosis of cells undergoing
apoptosis. Nature 1990; 343: 170-173.

. Dahlbick K, Sakai L. Immunohistochemical studies on

fibrillin in amyloidosis. lichen ruber planus and por-
phyria. Acta Derm Venereol (Stockh) 1990; 70: 275~
28().

. Hsu SM, Raine L, Fanger H. A comparative study of

the peroxidase-antiperoxidase method and an avidin-
biotin complex method for studying polypeptide hor-
mones with radioimmunoassay antibodies. Am J Clin
Pathol 1981; 75: 734-738.

. Romeis B. Firbung des elastischen Gewebes. Mik-

roskopische Teknik 15. Leibniz Verlag, Munchen 1948;
363.

. Franzblau FB. Elastin. Cell Biology of Extracellular

matrix. Plenum Press NY, London 1985; 39-63.



