Preventive effect of a 10% urea lotion
on neurogenic inflammation induced
by Substance P on human skin explants
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INTRODUCTION

Urea, a natural moisturizer, is nowadays of great value in atopic dermatitis,

contact dermatitis and psoriasis (1). Neuropeptides, as neurogenic
modulators of inflammatory reactions participate in the pathogenesis of
these disorders (2,3).

Neurogenic inflammation produces a cutaneous irritation which is due to local
neuropeptides released through substance P (4,5). Substance P acts directly
In the vascular wall or indirectly stimulating the mast cells degranulation and
histamine release (6,7).

OBJECTIVE

The aim of the present study was to asses the effect of 10% urea on preventing
both the release of histamine and the mast cell degranulation on cutaneous
explants, where neurogenic inflammation was stimulated by topical application
of substance P

MATERIALS AND METHODS

Human cutaneous explants from 4 different healthy donors (Biopredic
International) were cultured in a bicameral system at 37° C and 5% CO, and
stabilized during one hour. The explants were with 35 pl of 10% urea lotion
or placebo during 24 hours.

After rinsing with PBS, 50 ul of 300 uM of substance P was topically applied

on the explants during 30 minutes in order to promote the release of histamine.

After the stimulation, the culture media were submitted to spectrofluorometric
evaluation. Results expressed as ng/ml of histamine released per 100 mg of

skin, represent the mean from 4 different explants from each donor.
Cutaneous explants were embedded in paraffin and stained with Giemsa.

A further histological analysis of mast cells was performed in 10 regions per
section at 400 X. The total mast cells and degranulated mast cell numbers
were determined.

RESULTS

e Histamine Release: Figure 1 shows the histamine release results. The
application of substance P induces a significant increase of histamine release

(59%) which is inhibited by the previous treatment with 10% urea lotion.

e Mast Cell Histological Analysis: Figure 2 shows the results of mast cells
count. The substance P induces the degranulation of mast cells. Urea 10%
presents less number of degranulated mast cell produced by substance P
stimulation than non treated and placebo treated ones.

Control explants show mast cells without any degranulation (fig 3) and with
a regular outline. When the explants are stimulated with substance P the
outline of mast cells becomes irregular and cells present degranulation
(fig 4A). The exocytosis is clearly observed in fig 4B as extracellular
granulocytes characteristic in degranulation process. If the explants are treated
with urea 10% before stimulation, mast cells show an identical outline as in
controls (fig b) and without any degranulation.

CONCLUSIONS

e The substance P induces a significant increment of histamine
release which correlates with mast cell exocytosis.

¢ 10% urea lotion presents a significant inhibition effect of histamine
release, and mast cell degranulation.

¢ Tested at same experimental conditions the placebo treatment doesn’t
produce any significant inhibition.
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A Figure 1. Histamine release in non stimulated and stimulated skin
explants. ¥p<0.05 (ANOVA)
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<« Figure 3. Non stimulated control with
regular outlined mast cells ( 4 ) without
any intracellular granulocytes and any
extracellular granulocytes
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A Figure 2. Mast cells count from one donor made in 30 microscopic regions
per explants
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A Figure 4. Explants non treated with urea 10% and stimulated with substance P
A Irregular outline mast cells with intracellular granulocytes (4) (400X). B Mast cells with
exocytosis (400 X, high definition)

<« Figure 5. Skin explants treated with urea
10% and stimulated with substance P
Mast cells appear without any extracellular
granulation (400 X, high definition)
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