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ing infiltrate a few CD4+ and CD8+

cells were found, most showing nor-

mal bcl-2. There were also fewer pro-

liferating cells, illustrated by a de-

crease of Ki67 and CD71. The result

showed that PDT has good clinical and

histological effects in treating local

plaque mucosis fungoides lesions.
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Tryptase and chymase are serine

proteinases and are the major pro-

teins residing in the secretory gran-

ules of cutaneous mast cells. The role

of tryptase and chymase in skin biolo-

gy and pathology is obscure, but these

enzymes may degrade the extracellu-

lar matrix of the skin. Hence, the pur-

pose of this work was to elucidate the

role of mast cell tryptase and chymase

in skin blister formation in different

experimental settings.

In the histochemical part of the work,

the number of mast cells with tryptase

and chymase activity and the percent-

age of mast cells showing immunore-

activity for α1-proteinase inhibitor

(α1-PI) and α1-antichymotrypsin (α1-

AC) were studied in skin specimens

obtained from different phases

(healthy-looking, erythematous and

blistering skin) of intraepidermal (her-

pes zoster and pemphigus) and sub-

epidermal (pemphigoid, dermatitis

herpetiformis, linear IgA dermatosis,

erythema multiforme and infective

bullous eruption) blistering diseases.

Significant changes were noted in

mast cells during the development of

the skin diseases, but these changes

were essentially the same in the dif-

ferent blistering diseases. The number

of mast cells with chymase activity,

and the ratio of mast cells with

chymase activity to those with

tryptase activity showed a steady de-

crease in parallel with the progress of

the blistering diseases. This indicates

that there is inactivation of chymase

since concurrently also the percent-

age of α1-PI- and/or α1-AC-positive

mast cells increased. Moreover, in the

inflamed skin from herpes zoster pa-

tients, the double-staining method re-

vealed the appearance of cells show-

ing chymase immunoreactivity but

not chymase activity indicating that

chymase had been inactivated. The

number of mast cells with tryptase

activity was largely unchanged in the

erythematous skin but decreased in

the vesicular skin specimens, suggest-

ing solubilization of tryptase. Never-

theless, mast cells were found only oc-

casionally in apparent contact with

the basement membrane (BM).

In the first experimental study, nor-

mal skin specimens were incubated

with purified skin tryptase or com-

pound 48/80 (a mast cell degranu-

lator) for up to 24 h and changes in

dermis-epidermis (DE) separation and

BM components were studied.

Tryptase induced focal DE separation

above intact collagen IV and laminin

already after an 8-h incubation. The

separation did not, however, progress

to its full extent by 24 h. The appear-

ance of focal DE separation was de-

layed by including 1,10-phenan-

throline (a metalloproteinase inhibi-

tor) in the incubation mixture with

tryptase suggesting involvement also

of metalloproteinases. Immuno-

staining of the extra domain A (EDA)

of cellular fibronectin (cFn), but not

that of the cell-binding region of Fn,
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in the BM zone, blood vessels and

dermal connective tissue was de-

creased by tryptase, even in the pres-

ence of 1,10-phenanthroline. Com-

pound 48/80 induced almost com-

plete DE separation above intact col-

lagen IV and laminin by 24 h, a sepa-

ration which could be attributed to the

activities of endogenous tryptase and

metalloproteinases. In addition, focal

disappearance in EDA-cFn

immunostaining in the BM by com-

pound 48/80 was noted, possibly due

to the action of tryptase. The involve-

ment of chymase or cathepsin G in the

DE separation by compound 48/80

does not seem to occur under the ex-

perimental conditions used since an

inhibitor of chymotryptic serine

proteinases (TPCK), could not prevent

these changes. Tryptase was also

found to cleave Fn in vitro into 173,

161 and 28 kDa fragments. The extent

of this cleavage process was associ-

ated with decreased adherence and

spread of cultured keratinocytes on

plastic surfaces coated with tryptase-

treated Fn.

In the second experimental part of the

study, the suction blister method and

freezing of the skin with liquid nitro-

gen were used to induce blisters on

the normal skin. Tryptic activity, but

not chymotryptic activity, was de-

tected in all samples of suction blis-

ter fluid, also after pretreatment of

blister-induction sites with intracuta-

neous injections of 100 µg/ml com-

pound 48/80 for 2–4 days and topical

application of 0.1% capsaicin cream

for 7–10 days. However, these

pretreatments did not affect the rate

and size of suction blister formation.

Chymotryptic activity was not de-
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tected even when compound 48/80

was injected immediately before suc-

tion blistering, although this injection

resulted in accelerated suction blis-

ter formation. In freezing blister flu-

ids, significant tryptic activity was

detected at 1 and 2 days after freez-

ing, whereas chymotryptic activity

was weak or undetectable. In blister

fluids obtained from some different

blistering diseases (e.g., pemphigoid

and herpes zoster patients) both tryp-

tic and chymotryptic activity were

detectable, indicative of the presence

of both tryptase and chymase activ-

ity in more chronic inflammatory con-

ditions. Tryptic activity, present in

freezing and suction blister fluids,

reflects the good stability of tryptase.

In contrast, chymase seems to be rap-

idly inactivated and/or it can only

poorly diffuse through the extracel-

lular matrix. In general, these blister

fluid results are in line with the re-

sults obtained after the incubation of

skin specimens with compound 48/

80. Moreover, the results may explain

why an urticarial wheal and mast cell

degranulation do not lead to blister

formation despite the presence of

potent tryptase and chymase in the




