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AbstractVAccumulating evidence has indicated that different immune and inflammatory proces-

ses may be accompanied by up-regulation of the uPA/uPAR system. Moreover, it has been sug-

gested that the fibrinolytic system participates actively in immune-mediated skin disorders,

including atopic eczema/dermatitis syndrome (AEDS). To study a possible role of such uPA/uPAR

system in AEDS, we investigated circulating levels of uPA and suPAR in patients at different

clinical stages of AEDS. Levels of u-PA and suPAR were measured by enzyme-linked immuno-

assay in plasma from 13 patients (five females and eight males; median age 27 years) with mo-

derate AEDS, eight patients (three females and five males; median age 25.5 years) with severe

AEDS, and 18 age- and sex-matched healthy subjects. Plasma levels of uPA and suPAR in AEDS

patients did not differ significantly when compared with those in healthy subjects. Moreover, we

failed to observe any significant differences in levels of these components between patients with

moderate and severe AEDS and the controls. It seems that plasma levels of uPA and suPAR are

similar in patients at the different stages of AEDS and the healthy subjects. Moreover, these data

suggest that the release of uPA and its soluble receptor into the bloodstream is not increased in the

course of complex immune-mediated processes associated with AEDS.

KEY WORDS: atopic eczema/dermatitis syndrome; urokinase-type plasminogen activator; urokinase-type
plasminogen activator receptor (uPAR/CD87).

INTRODUCTION

Accumulating evidence has indicated that apart from its

well-recognised role in haemostasis, the fibrinolytic

system may actively participate in inflammatory skin

disorders, including atopic eczema/dermatitis syndrome

(AEDS) [1]. The interaction of uPA with its receptor

(uPAR, CD87) initiates a cascade that result in plasmin-

ogen activation as well as plays an important role in cell

activity, associated with immune-inflammatory process-

es, including cell migration from bloodstream into the

inflammatory sites [2]. Taking into consideration the

proteolytic activity of uPA able to cleave its own receptor,

it has been suggested that measurement of soluble uPAR

form (suPAR) in blood may appear a more accessible and

reliable indicator of the urokinase system activity in vivo
[3]. However, the source of suPAR found in blood from

healthy donors, the stimuli leading to its release, and its

function have remained obscure [3, 4].

Numerous different cell types synthesise uPA and

its receptor, including activated T lymphocytes [5],

dendritic cells [6], eosinophils [7], and mast cells [8].

It is well known that such cells contribute to inflamma-

tion associated with a complex immune-mediated skin

disorder, as AEDS [9]. Interestingly, uPAR has been
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suggested to play some role in dendritic cell-induced

T-lymphocytes activation [10]. Increased expression and

circulating levels of the uPA/uPAR system mediators

occur in a variety of pathological conditions, including

immune-mediated disorders [11] and tumors [3].

The data lead to the question if the uPA/uPAR

system plays any role in AEDS and whether circulating

levels of uPA and suPAR may reflect the disease

severity. Therefore, we evaluated plasma levels of uPA

and suPAR in patients with moderate and severe AEDS.

MATERIALS AND METHODS

Subjects

Twenty-one non-smoking AEDS patients were en-

rolled for the study. All of the subjects indicated positive

skin prick test to common airborne allergens and positive

serum specific IgE for the allergens. The median value of

serum total IgE was 582 kU/l (range: 215 Y1428).

AEDS diagnosis had been established upon Hanifin

and Rajka criteria [12]. Thirteen patients had moderate

AEDS (five females and eight males; the median age was

27, range: 19 Y 40) and eight patients had severe AEDS

(three females and five males; the median age was 25.5,

range: 18 Y 34) as determined by Hanifin and Rajka’s

severity score [13]. They did not suffer from concomitant

inhalatory allergy. None of the patients had received any

oral medications during 4 weeks preceding the study.

Only, small amounts of topically applied emollients were

used to control the symptoms.

The control group consisted of 18 nonatopic healthy

subjects (eight women and ten men; the median age was

24.5 years; range: 20 Y 39).

All the subjects submitted respective written con-

sent and the study was approved by the University

Committee of Ethics.

Blood Sampling and Plasma Preparation

The blood was obtained in the morning (7.00 to 8.00;

in the fasting state at least 12 h) from the antecubital vain

directly into the plastic tubes with EDTA as anticoagulant.

The plasma was separated by centrifugation for 20 min at

2,000 g and 4-C. All samples were immediately frozen

and stored at j70-C until analysis.

Assay of u-PA Antigen

Measurement of u-PA antigen in plasma was carried

out by specific ELISA according to the manufacture’s

recommendations (Imubind ELISA kits, American Diag-

nostica Inc., Greenwich, CT, USA).

Soluble uPAR Assay

Soluble uPAR in plasma was measured by a

quantitative ELISA kit (R&D, Minneapolis, USA)

according to the manufacture’s instructions.

In Vitro IgE Tests

Serum total and specific IgE levels were determined

with ELISA kit (Allergopharma, Reinbek, Germany)

according to the manufacturers’ instructions.

Skin Prick Tests

Skin prick tests for common airborne allergens

(Allergopharma, Reinbek, Germany) were performed. A

wheal diameter of at least 3 mm greater than the negative

control was taken as a positive response.

Statistical Analysis

Data were delivered as medians and ranges. The

Mann-Whitney U test was used to compare results from

AEDS group (as a whole) and controls. The Kruskal-

Wallis variance analysis was used to screen differences

between the three groups. Correlation coefficient was

obtained by Spearman test. P values lower than 0.05

were considered significant.

RESULTS

The Serum Level of uPA and suPAR

in AEDS Patients

The plasma levels of uPA and suPAR did not

differ significantly between AEDS patients and healthy

subjects (Table 1). Moreover, there were no significant

Table 1. Plasma Levels of u-PA and suPAR in AEDS Patients and

Healthy Subjects

Analysed

parameters (unit)

Healthy controls

(n = 18)

AEDS patients

(n = 21)

Median range Median range

u-PA (ng/ml) 0.315 0.23

0.07Y 0.8 0.03 Y 1.1

suPAR (ng/ml) 1.54 1.912

0.844 Y 2.5 1.23 Y 2.8

n number of subjects.
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differences in plasma levels of uPA and suPAR between

patients with moderate, severe AEDS and the controls

(data not shown).

Correlation Between Plasma Levels of uPA

and uPAR and Total Serum IgE Levels

A correlation was not found between plasma levels

of uPA and total serum IgE (r = j0.17, P = 0.45) as

well as levels of suPAR and total serum IgE (r = j0.06,

P = 0.78).

DISCUSSION

AEDS is a chronic immune-mediated diseaseV part

of the atopic triad. It has been suggested that atopy and

haemostasis are linked [14]. Both, local and systemic

changes in behaviour of components of the haemostatic

system have been demonstrated in patients with atopic

allergy. However, data regarding the function of fibri-

nolytic system, particularly the urokinase system in these

diseases are limited. uPA and uPAR proved to be active

upon severe ocular allergic inflammation [15]. More-

over, expression of uPA was significantly higher in

allergic nasal mucosa, as compared with normal nasal

tissues. It seems that uPA activity may help the passage

of large amounts of rhinorrhea in allergic rhinitis [16].

Increased cutaneous and plasma activity of the fibrino-

lytic system was observed in acute phase of AEDS,

suggesting contribution of the system to amplification

of inflammatory phenomenon [1]. Moreover, we previ-

ously reported on enhanced platelet activation in the

systemic circulation of AEDS patients [17].

In the present study we investigated circulating

levels of uPA and uPAR in patients suffering from AEDS

with no symptoms of asthma or allergic rhinitis, to

further understand behaviour of the urokinase system in

atopic diseases. We showed that plasma levels of uPA

and suPAR in AEDS patients were not significantly

different when compared with healthy non-atopic sub-

jects. Moreover, we failed to observe any significant

differences in plasma levels of such components of the

urokinase system, between patients with moderate,

severe AEDS and the controls. Similarly, it was

demonstrated that plasma level of uPA did not differ

significantly between patients with severe allergic

conjunctivitis, such as vernal keratoconjunctivitis and

healthy subjects [15]. On the other hand, it was found

that asthmatics showed statistically lower uPA level in

the peripheral blood as compared with healthy subjects

[18].

According to our knowledge, there has been no

study carried out on circulating level of suPAR in

patients with atopic allergy. The lack of statistically

significant differences in suPAR level between AEDS

patients and the controls suggests that cellular events

associated with the disease are not accompanied by the

release of increased amounts of suPAR, detectable in the

peripheral blood samples.

In conclusion, our study pointed to no differences

between AEDS patients and the controls, when compar-

ing plasma uPA and uPAR levels. It seems that plasma

levels of uPA and suPAR are similar in patients with

moderate, severe AEDS and healthy subjects. Moreover,

these data suggest that release of uPA and its soluble

receptor into the bloodstream may not be increased in the

course of complex immune-mediated events associated

with AEDS.

Yet, the group with severe AEDS comprised by our

study consisted of as few as eight subjects and could have

failed to detect some small differences in blood levels of

the parameters investigated. We cannot exclude the

possibility that the use of a larger group of patients with

severe AEDS, without anti-inflammatory treatment,

would allow for detection of statistically significant

differences in the levels, however, for ethical reasons,

such studies are difficult to perform.
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