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Quantitation of Tryptase- and Chymase-containing Mast
Cells in Cutaneous Lichen Planus
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The distribution and density of tryptase- and chy-
mase-positive mast cells in lesional and non-lesional
cutaneous lichen planus (LP) was analysed. For this,
enzyme-histochemical staining techniques and mor-
phometrical measurements were applied.

In non-lesional LP skin, chymase-positive cells (TC
mast cells) showed a distribution similar to that found
in both non-lesional psoriatic skin and in normal
skin. Tryptase-positive cells (reflecting both T and
TC mast cells), however, were increased in number
in the upper dermis of non-lesional LP skin. In le-
sional LP skin, there were fewer chymase-positive
cells in the upper dermis, whereas there were more
tryptase-positive cells. In the upper dermis, no differ-
ences in the number of tryptase containing cells were
detected between lesional and nonlesional LP skin. In
lesions of LP and psoriasis, tryptase-positive mast
cells are increased but differ in their distribution in
the papillary dermis. In psoriatic lesions, tryptase-
positive cells are frequently observed in epidermal
contact, a feature very rarely seen in LP lesions.
The present results suggest that the increased num-
bers of T mast cells in the upper dermis of non-
lesional LP skin may be involved in initiating the LP
lesion. It seems unlikely that mast cells could be
responsible for the epidermal basal cell damage,
though T mast cells do participate in the general
inflammatory reaction. Key words: Enzyme histoche-
mistry; Morphometry; Inflammation.
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The etiology of lichen planus (LP), a chronic in-
flammatory disease of the skin is unknown. Hist-
ologically, LP is characterized by epidermal basal
cell damage associated with massive infiltration of T
lymphocytes into the upper dermis. The pathogene-
sis of LP is probably not so much due to an inherent
change in the epidermal cells but rather to the migra-
tion of cellular elements of the immune system
(1-3). The primary event or stimulus. which attracts
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T lymphocytes to the upper dermis, is not known. It
has been reported that immunological factors such
as T-helper lymphocytes are important in the devel-
opment of the basal cell damage (2). Moreover, the
number of T-suppressor cells is reduced and that of
T-helper cells increased in LP skin, due to treatment
with PUVA, which suggests the involvement of T
lymphocytes in the pathogenesis of LP (4). Interest-
ingly, T mast cells seem to be dependent on T-helper
lymphocytes (5).

Mast cells of normal human skin are almost exclu-
sively TC mast cells containing both tryptase and
chymase. Lung mast cells are mainly T mast cells
containing tryptase, but not chymase (6. 7). We have
recently reported that in psoriatic lesions, tryptase-
containing mast cells. reflecting both T and TC mast
cells, are increased in number in the upper dermis
and. especially, in contact with the epidermis. In
contrast, chymase-positive mast cells (TC cells) are
clearly decreased in the upper dermis (8.9). These
results indicate that T-type mast cells are increased
and participate in the inflammatory processes in pso-
riatic skin.

No published reports are available concerning the
distribution of T- and TC-type mast cells in LP. To
find out whether the mast cell changes in psoriasis
are specific or due to the inflammatory reaction on-
ly, we chose another inflammatory skin disease. li-
chen planus, to be studied per se but also to serve as
a control for psoriasis. In this study. we made a
morphometric analysis of the distribution of tryp-
tase- and chymase-positive mast cells in lesional and
non-lesional LP skin, and compared these results
with our previous ones on psoriasis.

MATERIALS AND METHODS

Chemicals
Carbobenzoxy(Z)-Gly-Pro-Arg-4-methoxy-2-naphthyla-
mide (MNA) and Succinyl-Val-Pro-Phe-MNA were pur-
chased from Bachem (Bubendorf, Switzerland), aprotinin,
a,-antitrypsin, Fast black K salt and Tris(hydroxymethyl)
aminomethane from Sigma (St. Louis. Mo, USA). All
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Fig. 1. Distribution and density of tryptase- and chymase-containing mast cells at different levels of dermis in lesional
lichen planus skin (@) and non-lesional lichen planus skin (b). The controls are marked as broken lines without standard
deviations in both (a) and (#). Numbers on the abscissa represent the dermal level (0.2 mm) of the skin section below the
papillary dermis (PD). @-@. tryptase-positive cells; O-0), chymase-positive cells. Values are means +S5.D.
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Fig. 2. Density of tryptase and chymase containing mast
cells in level 1 of dermis of normal skin (a), non-lesional
psoriatic skin (b) (see also ref. 7), non-lesional lichen pla-
nus skin (¢) and lesional lichen planus skin (d). T, tryptase-
positive cells: €, chymase-positive cells. Values are means
+S.D.

other chemicals were of reagent grade from E. Merck
(Darmstadt. FRG). Distilled and deionized water was
used. The protocol of this study was approved by the med-
ical ethics committee of Kuopio University Hospital.

Skin samples

Skin biopsies were taken under local anesthesia (1% lido-
cain with epinephrine) from 13 patients with LP (10 fe-
males, age range 51-73. and 3 males aged 27-75). All
patients were selected and biopsied in untreated skin arcas
by a dermatologist at the Department of Dermatology of
Kuopio University Hospital. Ten patients had a very active,
widely spread disease, affecting both skin and mucous
membranes. Three patients had milder symptoms. i.e. le-
sions restricted to certain skin areas only. A control biopsy
was taken from healthy-looking skin from each patient at
least 2 cm away from the LP lesion. Seven healthy persons
were biopsied as well, and this control material has also
been used in our recent study of psoriasis (9).

Staining methods

Biopsy specimens were embedded in OCT. frozen and
sectioned at 16 um thickness as described earlier (9. 10).
The sections were fixed with 0.6% formaldehyde contain-
ing (.5% acetic acid and 10 mM sodium phosphate buffer
(pH adjusted to 7.2) for 5-10 min before staining. Tryptase
activity in mast cells was demonstrated enzyme-histochem-
ically, using 1 mM Z-Gly-Pro-Arg-MNA as substrate, and
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Fig. 3. Lesional lichen planus skin stained with Z-Gly-Pro-Arg-MNA for tryptase (a) and Suc-Val-Pro-Phe-MNA for
chymase (b). Fast black K was used as chromogen in both cases (% 100).

0.4 mg/ml Fast black K salt as chromogen, both in 100 mM
Tris-HCI buffer. pH 7.5. «;-antitrypsin (0.2 mg/ml) was
included in the incubation mixture (8,10, 11). Mast cell
chymase was identified with 1 mM Suc-Val-Pro-Phe-MNA
(9. 12) as substrate. Fast black K was used as the chromo-
gen, and aprotinin (0.5 mg/ml) was added to the incubation
mixture to increase staining specificity (9).

Mast cell count

Tryptase- and chymase-positive mast cells were counted
separately, using adjacent skin sections. under high magni-
fication (x400) of an Olympus BH-2 microscope equipped
with a 0.2 % 0.2 mm ocular grid. The cells were counted in
five adjacent grid fields at every skin level of the specimen,
starting below the papillary dermis. The area of the latter
and the length of the basement membrane were measured
with IBAS 1+ 2 image analysis system (Kontron, FRG).
The mast cells in papillary dermis and those in actual con-
tact with the basement membrane were then counted sep-
arately (9).

Statistical analysis
Statistical analysis of variance (ANOVA) was used.

RESULTS

The distribution of tryptase- and chymase-positive
mast cells in lesional and non-lesional LP skin as well
as in normal human skin is demonstrated in Fig. 1.
Chymase-positive cells showed similar density and
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distribution in both non-lesional LP skin and normal
human skin. By comparison, tryptase-positive cells
were increased in number in level 1 of non-lesional
LP skin when compared with that of normal skin or
non-lesional psoriatic skin (9) (Fig. 2): statistically
the difference was significant (p<0.02). In other
words, the proportions of chymase vs. tryptase con-
taining mast cells in level 1 were 69% . 76% and 42%
for normal skin, non-lesional psoriatic skin, and
non-lesional LP skin, respectively. The area of papil-
lary dermis and also the cell count therein are very
small, giving a wide variation. Only occasionally
were mast cells detected in contact with epidermal
cells.

As demonstrated in Figs. 1a and 34, b, the chy-
mase-positive cells were decreased in number in the
upper dermis of lesional LP skin, but in the deeper
dermis these cells were rather slightly increased. No
differences could be observed in the density of tryp-
tase-positive cells in level 1 of lesional and non-
lesional skin (Fig. 1a, b). However, similar to the
chymase activity. tryptase-positive cells showed an
increased density beyond level 1. Only 0.25 + (.36
tryptase-positive cells that were in contact with the
basal cell layer were counted/mm. No chymase-posi-
tive cells were observed in close association with the
basal layer.



DISCUSSION

The number of mast cells has already been reported
to be increased in cutaneous (13, 14) and oral LP
(15). However, there are no reports in the literature
concerning mast cell subtypes in LP, which chal-
lenged us to investigate tryptase and chymase con-
taining mast cells in this chronic inflammatory skin
disease.

As a rule, the distribution and density of tryptase-
and chymase-positive cells in non-lesional LP skin
and normal human skin were similar to each other.
In the upper dermis of the non-lesional LP skin,
however, only the tryptase-containing mast cells
were increased. No such differences could be ob-
served between normal skin and non-lesional pso-
riatic skin (9), which may suggest that this kind of
distribution of tryptase- and chymase-containing
mast cells in the upper dermis could be typical of LP
skin only. It must be pointed out, however, that with
the enzyme histochemical stains used, we cannot
detect those mast cells that have already degran-
ulated and released their tryptase or chymase con-
tent.

Both lesional LP and psoriatic skin (9) display a
similar phenomenon — there are more chymase-posi-
tive cells (TC mast cells) and fewer T mast cells in
the upper dermis. However, one distinguishing fea-
ture seems to exist between these lesions. In a LP
lesion, tryptase-positive cells in papillary dermis and
in contact with the basal epidermal layer (approxi-
mated basement membrane) were not as numerous
as those in a psoriatic lesion (1.5 + 1.5 cells/mm) (9).
Furthermore, no chymase-activity was detected in
cells that were in contact with the basal layer. In
addition, a psoriatic lesion does not display the same
basal cell damage as found in LP. Therefore, it is
unlikely that these mast cells play any significant
part in the development of epidermal basal cell dam-
age that characterizes LP lesions (2, 3). T mast cells
apparently maintain the general chronic inflamma-
tory reaction by releasing various mediators known
to participate in the process (16).

LP bears some resemblance to psoriasis clinically,
e.g. both are chronic inflammatory diseases with
unknown etiology, and both of them can be induced
or exacerbated by scratching of the skin or by mental
stress. Similar immunological mechanisms could
well play a role in the development of these lesions
(2.17). In psoriasis, mental stress, sensory nerves
and neuropeptides, and mast cells have all been
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proposed to be involved in the pathology of the
psoriatic lesion (18). This hypothesis is supported by
the finding that Substance P-containing nerves and
tryptase-positive mast cells are increased in the pso-
riatic lesion (8,19), and Substance P can release
histamine from skin mast cells (20). In LP, one can-
didate for the primary stimulus that triggers the in-
flammatory cascade is mast cell activation. Since
non-lesional LP skin already showed increased num-
bers of T mast cells in the upper dermis, scratching
of the skin (21) or exposure to mental stress. for
example, may cause abnormal activation of mast
cells, and an imbalance in the biochemical regu-
latory systems, which in turn could attract lympho-
cytes to the upper dermis. This seems reasonable
since histamine is known to interact with T lympho-
cytes, and upon mast cell activation numerous che-
motactic factors are released (16). The connection
between mast cells and T lymphocytes in LP is of
interest because T mast cells seem to be dependent
on T-helper lymphocytes (5) which are increased in
healing LP skin treated with PUVA (4).

Proliferation of mast cells has also been found in
other chronic inflammatory skin diseases, such as
atopic dermatitis (22) and allergic contact dermatitis
(23). In atopic dermatitis, an increase in mast cells
following chronic house dust mite exposure has been
reported. The mast cells recruited were ultrastructu-
rally identical with the mast cells normally resident
in skin (24). It has been reported that T-type mast
cells are increased in number in the papillary dermis
of lesional atopic dermatitis skin (25). Further stud-
ies on different types of dermatoses are needed to
ascertain whether the increase in T mast cells is a
common feature in chronic inflammatory skin dis-
eases.
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