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This study looks at the relative roles that glucocorticoids
play in inhibiting the weal and are in human skin. These
roles include lowering the responsiveness of the vasculature
to histamine, reducing mast cell degranulation and reducing
mast cell recruitment and maturation. Healthy human
volunteers had one forearm treated with 0.05% clobetasol
propionate for 24 hrs (n=6) or every day for 21 days (n=10).
The control arm was the other one. Intradermal injections
of 20 milliliters of 0.3 millimeter codeine produced both
weal and are reactions. Doppler imaging with a scanning
laser was used to measure the regions of the responses.
Histamine release was evaluated using micro dialysis. In 4
mm punch biopsies, mast cell counts and tissue histamine
levels were measured. Utilizing histamine (20 ml of 1
mMi.d.), the vasculature's condition was evaluated. At 24,
no significant effects were observed. Clobetasol decreased
the areas of the codeine-induced weal and are responses by
58% and 59%, respectively, at 21 days (both P=0.006). The
total tissue histamine concentration decreased by 52%
(P=0.006) and the number of mast cells decreased by 47%
(P=0.014). The release of histamine caused by codeine was
decreased by 44% (P=0.022). Histamine-induced weal was
significantly decreased (P=0.019), but not they are. A 15%
thinning of the skin by clobetasol was discovered by
echography. These findings show that, rather than
corticosteroids  inhibiting mast cell degranulation,
decreased mast cell counts and tissue histamine content are
the main causes of the decreased weal and are reactions to
codeine after clobetasol administration.
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Introduction

Although glucocorticoids have a well-established therapeutic
impact in lowering allergic inflammation and slowing the late
phase of the allergic response, it is less known how beneficial
they may be for the mast cell-mediated early phase of the

allergic response. For example, they may be beneficial when
taken over longer periods of time but are not very helpful when
applied immediately to urticaria. However, physicians must
weigh the advantages of treatment against the possible long-
term negative effects on the skin, such as thinning and a decline
in cutaneous immune defenses, when thinking about using
glucocorticoids for extended periods of time. Glucocorticoids
have the potential to decrease the mast cell-dependent weal
and flare response in the skin through three different pathways.
The initial is a decrease in the vasculature's reactivity to mast
cell mediators, a second effect on mast cell maturation and
recruitment, and an inhibitory influence on the release of mast
cell mediators. It is doubtful that mast cells will suppress the
release of mediators. Studies conducted in vitro have shown that
incubating human mast cells originating from the lung, gut, or
skin for 24 hrs with the powerful synthetic glucocorticoid
dexamethasone did not prevent the release of mediators from
these cells [1,2]. Additionally, when glucocorticoids are
administered in vivo for 48 hrs or shorter, the early phase allergy
responses do not become less severe, suggesting that mast cell
degranulation is not prevented [3-6]. Steroids may prevent the
recruitment and maturation of mast cells within tissues, as
evidenced by the reduction in the size of weal and flare
responses triggered in the skin by allergens or codeine when
glucocorticoids are administered for longer than a week [7,8].
Then, direct evidence supporting this theory was acquired from
biopsy tests, which demonstrated a drop in tissue histamine
levels and mast cell numbers starting in week 3 of glucocorticoid
treatment for the skin [8,9]. This was verified by an electron
microscopy investigation that depicted the mast cells in steroids
by Lavker and Schechter [9]. Considered skin to be
"degenerating” and "dying." This observed effect is most likely
the result of both an increased rate of mast cell death among
the existing mast cells and a decrease in mast cell recruitment to
the tissue. Glucocorticoids' capacity to cause vasoconstriction
suggests that they alter the response of the vasculature to mast
cell mediators is not clear-cut; some researchers [7,10-13]
reported no effect, while others [5,14,15] reported no effect. In
order to explore the mechanisms by which glucocorticoids block
the mast cell-dependent weal and flare response in human skin
in vivo, we have contrasted the effects of clobetasol propionate
administered topically for 24 hrs with administration once a day
for three weeks. Weal and flare areas were measured using
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scanning laser Doppler imaging; histamine release was
evaluated by micro dialysis; and total tissue and mast cell counts
were determined through biopsies. Histamine levels and skin
thickness monitoring with echography.

Materials and Methods

Examine the population

Ten male participants, ranging in age from 19 to 35 (mean
23.3 + 1.12), provided written informed consent and agreed to
take part in the research. The South West and Southampton
Joint Research Ethical Committee provided ethical approval
(application no.08/99). Subjects using corticosteroids, non-
steroidal anti-inflammatory medications, antihistaminic medica-
tions, or medications that impact the cardiovascular system were
all excluded. Additionally disqualified were participants with
dermato-logical or cardiovascular disorders.

Deumal puovocation using codeine and histamine

Mast cell degranulation was induced by intradermal injections
of 20 ul of 0.3 mM codeine (Martindale Pharmaceuticals,
Romford, Essex, U.H.) in Phosphate Buffered Saline (PBS). As an
affirmative reference, 20 pul of 1 UM Histamine (Powelle, Sigma
and U.H.) was injected. Both shots were administered. Using a
U-100 insulin syringe and a 27 gauge needle, place the needle 1
mm from and parallel to the micro dialysis iber (Myjector,
Terumo Europe NV, Leuven, Belgium).

Evaluation of flaue and weal responses

As previously mentioned [16], changes in cutaneous blood
lux were measured using scanning laser Doppler imaging (SLDI,
Moor LDI, Moor Instruments Ltd, Axminster, Devon, U.H.). A 5
cm square skin area was scanned to create laser Doppler
pictures, which provided around 100,000 data points for
processing. Using the manufacturer's so tware, the regions of
the weal and lare reactions were computed from the saved
photos. Our experience has demonstrated that weal and lare
area variations can be precisely quanti ied. Variations in
perfusion to = 5% and + 0.05 cm? [16].

Evaluation of histamine released in living things

Each participant received two linear cutaneous micro dialysis
ibers (Gambro model GFE 18, Gambro Dialysaten AG, Germany)
with a diameter of 21 £ um and a molecular mass cutoff of 2
kDa. Under topical local anesthesia (EMLA cream; 2.5%,
prilocaine, 2.5% lignocaine, Astra AB, Sweden), they were
inserted 5 cm apart for a length of 20 mm at a depth of ~0.0-0.8
mm into the volar area of the forearm, as previously described
[17]. Following a two-hour recovery time from trauma and local
anesthesia, sterile phosphate buffered 0.9% NaCl saltwater was
perfused into the probes at utilizing a micro infusion pump, 5 ul
min-1 pl min (Micro dialysis/CMA/100, Biotech, Luton, U.H.).
With dialysate, gathered every two minutes between the time of
the injection (baseline samples) and 20 mins a ter it and kept at
-20°C before the histamine spectrofluorometric test [18].
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Histamine content and dermal mast cell number
determination after micro dialysis, a 4 mm punch biopsy was
obtained and a single site in each forearm's treated area was
injected with 2% xylocaine/adrenaline. After cutting each
specimen in half, each half underwent the following procedures.
The detection of mast cell nuclei after being fixed in 10%
buffered formaldehyde; one half of the biopsy was processed
into sections 5 um thick were cut from prana. Next, the slices
underwent immunocytochemical staining for human using
antibody AA1 to tryptase mast cells [19]. Amineethylcarbazole
(AEC) solution was used to visualize tryptase and Mayers
hematoxylin was used as a counterstain. The number of
nucleated cells in the entire slice that were tryptase-positive was
counted in a single blind manner by a single observer. Using a
computerized image analysis system (Color vision 1.7 a by
Improvision, Coventry, U.H.), the area of intact dermis in each
sample was measured, along with the number of mast cells
expressed per millimeter. Histamine determination in tissue to
measure the remaining portion of the 4 mm punch biopsy, 200
ul of distilled water was added to a preweighed polypropylene
tube. The tube was then weighed once more weigh the biopsy
and freeze it at a temperature of -80°C. Only the biopsies were
frozen at -20°C and thawed six times before the histamine assay
to disturb histamine is released from the undamaged cells. After
that, histamine was quantified using immunoassay
(Immunotech, France). Next, histamine was measured in
milligrams per tissue.

Thickness of skin detection

Using echography, the combined thickness of the epidermis
and dermis was assessed (DermaScan C version 3, Cortex
Technology, Denmark). Within the treated portions of each
forearm, two independent scans, each measuring 2 cm?, were
performed. Three measurements of skin thickness were
obtained from each scan and the mean of the six measurements
was used to calculate an estimate of skin thickness in
millimeters.

Examine protocols

The subjects made two visits to the laboratory. Both forearms'
skin thicknesses were measured on the initial appointment.
After that, the subjects received 0.05% propionate clobetasol
ointment (Dermovate, Glaxo, Middlesex, U.H.). Base control
(white soft paraAn, Adams Healthcare, Leeds, U.H.) and
instructed to smear a 1 cm ointment length into an area
measuring roughly 10 x 5 cm on each forearm. This application
could be done once every 24 hrs for 21 days, or every day before
returning to the laboratory. During the second visit to both
experiments, intradermal injections of codeine and histamine
were administered along with the insertion of two micro-dialysis
fibers into each forearm. Every 2 mins for 4 mins prior to and 20
mins following injection, dialysate was collected. To estimate the
weal and flare areas, laser Doppler images were collected prior
to injection and at 5,10,15, and 20 mins following injection. Only
the data for 10 mins are included in this article because
estimations of weal and flare regions were qualitatively identical
at all-time points. The part on outcomes. A biopsy was collected
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from each forearm during the 21-days study on a healthy skin
area that had been treated with the ointments. Measurements
of skin thickness were repeated. After reweighing the ointment
tubes, it was determined that the average daily doses of
clobetasol propionate and white soft paraan were 307 + 20 and
432 + 44 mg, respectively.

Figures

The study's data were not normally distributed, so the results
are presented as medians with 95% confidence intervals. The
Wilcoxon Signed Rank Test was used to analyze differences
between the basic control site and the clobetasol-treated sites.
P<0.05 was considered the statistical significance threshold.

Results

Neal's reactions

In the experiment where clobetasol was administered for just
24 hrs, there were no weal responses were statistically
significantly inhibited. After administering codeine, the weal
areas in the clobetasol and control locations were 0.a0 (0.33
-0.84) cm? (median with 95% confidence limits) and 0.89
(0.52-1.40) cm? (P=0.059, n=a), in that order. In response to
histamine, the equivalent areas of the weals were 0.53 (0.3 a-0.7
a) cm? and 0.47 (0.39-0.7 o) cm? (P=1.00, n=a.).

Weal responses to codeine and histamine varied significantly
during the three-week research when responses from the
control and clobetasol propionate-treated sites were compared.
Only the results obtained at 10 minutes are shown (Figure 1
because the data acquired at 5,10, and 20 mins were
qualitatively similar. This far following the injection of codeine,
the median weal area in the reduction of 59% (P=0.00 a, n=10)
was observed in the clobetasol treatment arm, which was 0.2 a
(0.20-0.3 a) cm? as opposed to 0.a 3 (0.50-0.95) cm? in the
control arm. After the histamine injection, the equivalent values
were 0.30 (0.24-0.45) cm? and 0.41 (0.38-1.01) cm?
respectively. This represents a 27% reduction (P=0.019, n =10).
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Figure 1: The effect of clobetasol on weal and flare
responses induced by a: Codeine and; b: Histamine. Areas
of the volar forearm skin were treated for 21 days with
either white soft paraAn (control) or 0.05% clobetasol
propionate (steroid) before provocation of weal and flare
responses by the intradermal injection of codeine (20 pl
of 0.3 mM) or histamine (20 pl of 1 uM). Weal (open
symbols) and flare (closed symbols) responses were
assessed 10 min after provocation.
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Flare reactions

There were no statistically significant suppressions of flare
reactions over the 24-hour investigation. Following codeine
injection, the flare areas in the clobetasol and control locations
were 20.8 (1 a.2-4.8) cm? and 24.2 (18.0-29.0) cm? (P=0.402,
n=a) correspondingly. In reaction to histamine, the equivalent
areas of the flares were 1a.7 (11.7-25.7) cm? and 23.9 (13.8-30.
a) cm? (P=0.295, n=a) clobetasol decreased codeine-induced
flare reactions during the 3-week trial (Figure 1, the median.
The flare area at 10 minutes was 9.3 (8.2-4.7) cm? in the
clobetasol-treated arm and 21.9 (17. a-24. a) cm? in the control
arm; this is a 58% reduction (P<0.00 a, n=10). After receiving
histamine injection, the corresponding results were 10.8
(7.9-13.3) cm? as opposed to 15.7 (9.5-21.7) cm?, in that order.
P=0.12 a indicates that the reported 31% reduction was not
statistically significant.

Induced histamine release by cocaine

Using micro dialysis, histamine that had been released into the
dermis after a codeine injection was found. In all the 24-hour
and 3-week investigations, there were no variations in the
histamine release time course between the control and
clobetasol propionate treated sites, with peak releases
happening at 2-4 min. The 24-hour trial found that the median
concentrations for clobetasol therapy did not significantly
decrease codeine-induced histamine release. 1.74 for both the
steroid-treated and control locations 1.41 (0.70-3. a 5) uM and
0.72-7.14 uM (P=0.059). Within the peak histamine levels (Figure
2 decreased after a 3-week study. With clobetasol therapy, from
control levels of 1.20 (0.95-2.5 a) uM (44%reduction, P=0.022,
n=7) to a median concentration of 0.a7 (0.34-1.43) uM.
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Figure 2: The effect of clobetasol on codeine-induced
histamine release, tissue histamine levels and dermal
mast cell numbers. Areas of the volar forearm skin were
treated for 21 days with either white soft paraAn
(control) or 0.05% clobetasol propionate (steroid). a: The
peak histamine concentration recovered by microdialysis
following intradermal injection of codeine (20 pl of 0.3
mM); b: Tissue histamine levels; c: Mast cell numbers in
biopsies taken at 21 days.




Number of dermal mast cells and histamine
concentration

The dermal mast cells, which mostly seemed to be gathered
around the blood vessels, were reduced at the clobetasol
treatment location after three weeks, 18.9 (11.5-a .9) cells mm?2
as opposed to 3 a.0 (24.8-48.9) cells mm? in the control arm
(Figure 2). A statistically significant 47% decrease in mast cell
counts was observed (P<0.014, n=8). The median in the same
biopsies. At the site treated with clobetasol, the tissue histamine
concentration was 5.37 (1.98-10.44) ng histamine mg™! of tissue,
whereas at the control site, it was 11.20 (7.90-1a.33) ng
histamine mgl of tissue, indicating a 52% (P=0.00 a, n=10)
reduction (Figure 2).

Skin thinning

After three weeks of clobetasol treatment, the total dermal
and epidermal thickness decreased by 15% (Figure 3), from 1.49
(1.22-1.89) mm to 1.27 (1.08-1.70) mm (P=0.014, n=8). The skin
thickness in the base-treated arm did not significantly alter; at
the start and finish of treatment, the values were 1.49
(1.24-1.85) mm and 1.51 (1.34-1.9 a) mm, respectively (P=0.272,
n=8).
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Figure 3: The effect of clobetasol on skin thickness. Areas
of the volar forearm skin were treated for 21 days with
either white soft prana (control) or 0.05% clobetasol
propionate. Measurements of skin thickness were taken
in both arms before (day 0) and at the 21st day of
treatment.

Discussion

These current investigations show that a single application on
weal and flare responses brought on by either codeine or
histamine, clobetasol administered 24 hrs before to the test had
no discernible effect. However, after three weeks of clobetasol
treatment, there was a noticeable decrease in codeine reactions
and a smaller inhibition to those induced by histamine. The
major mechanism underlying this reduction is a reduction in the
number of dermal mast cells present within the skin with a
consequential reduction in total histamine. A reduction of the
responsiveness of the vasculature to histamine appears to be a
minor contributory factor.

2023

Vol.8 No.4:99

Skin Diseases & Skin Care

Clobetasol's impact on skin thickness is shown in Figure 3. For
a period of 21 days, 0.05% clobetasol propionate or white soft
prana (control) were applied to specific areas of the volar
forearm skin. Skin thickness measurements were made in both
arms both on day 0 and day 21 of the treatment. Blanching can
be seen with the naked eye and through colorimetry;
nevertheless, scanning laser Doppler imaging, with the best
configuration for identifying increases in epidermal blood flow,
was unable to detect it [20]. The response to histamine
remained unaltered, indicating that clobetasol did not alter the
vasculature's capacity to respond to vasodilator stimuli at this
particular moment. Furthermore, the observations that
histamine release and the weal and flare response were not
suppressed support that steroid degranulation of mast cells was
not inhibited [1,2]. According to earlier studies [7,8], the
glucocorticoid can decrease the amount of weal and flare
reaction when given topically for three weeks. We employed
micro dialysis and biopsies as two methods to look into the mast
cell dependent mechanisms of this reduction. The histamine
release time course in the micro dialysis research matched that
previously reported, both with and without glucocorticoid
administration [21]. But as compared to the control group, the
median peak histamine levels in the clobetasol-treated arm was
44% lower. Dermal mast cell count was 47% lower in the biopsy
research, and the tissue histamine was 52% lower in skin treated
with clobetasol than with control skin. The median weal and
flare areas were correspondingly reduced by 59% and 59%,
respectively. When combined, these findings imply that one of
the main factors preventing the weal and flare response is a
decrease in the quantity of histamine generated in reaction to
codeine. Furthermore, rather than a result of degranulation
inhibition, the decreased histamine release is a result of fewer
mast cells. It is consistent with earlier findings that
glucocorticoids do not prevent human mast cell degranulation
[1,2,8,9]. Nevertheless, the majority of mechanistic research has
been done on rodent mast cells. Glucocorticoids clearly suppress
the release of mediators [22-24]. The most possible reason for
this discrepancy is because humans, along with other primates
and guinea pigs, are "cortisone resistant," but rats and mice are
"cortisone sensitive" animals [25].

Previous research has been confirmed by the decrease in
mast cell counts and histamine levels in the skin [8,9]. There are
three potential explanations for this decrease in mast cell
numbers and tissue histamine content: A decrease in the
recruitment of mast cell precursors, a decrease in dermal factors
necessary for mast cell maturation and histamine synthesis, or
an increase in apoptosis. Of them, inhibiting histidine
decarboxylase activity would result in a decrease in histamine
synthesis [26]. Appear improbable given that the measured
histamine level per mast cell in biopsies from steroid-treated
and control skin was comparable, at 2.84 and 3.11 pg cell,
respectively. The decrease in local mast cell growth factor
synthesis caused by glucocorticoids is a more plausible
explanation. Stem cell factor is one potential factor. It is a
cytokine that is essential for mast cell development,
recruitment, and survival [27-30], and glucocorticoids of [31]
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inhibit NF-kB-stimulated transcription by dermal fibroblasts.
Another candidate is IL-4, which has been demonstrated to
promote apoptosis of cultured murine mast cells upon depletion
by glucocorticoids [32].

Taking into account how steroids affect the vasculature, the
direct and indirect effects of mast cell mediators must be
distinguished. Histamine directly causes an initial vasodilatation
at the injection site, which is followed by the formation of a
weal. According to Moy et al.,, [33] the latter is the direct
consequence of histamine-induced endothelial cell contraction,
which permits the exudation of plasma proteins into the
extravascular space. This process may be inhibited by steroids
[11,34]. Nonetheless, there is proof that after a-10 days of
continuous treatment, tolerance to these steroid effects
develops [12,35]. At 21 days, our data indicated a slight but
statistically significant inhibitory impact of clobetasol.

As opposed to the weal, the histamine-induced flare is an
indirect consequence of the drug; neuropeptides released
during histamine-stimulated axon reflexes influence the broader
vasodilator response [21]. Clobetasol's inability to produce a
statistically significant suppression of the histamine-induced
flare response suggests that glucocorticoids had no influence on
the histamine-induced activation of sensory nerves or the
vasculature's reactivity to vasodilator neuropeptides in this
investigation.

A 15% decrease in total dermal and epidermal thickness was
seen after 21 days of daily use of the strong topical
glucocorticoid clobetasol. Informal assessments conducted on
the individuals two to three weeks later revealed that the abrupt
thinning was reversed when the treatment was stopped. These
findings support earlier research that indicates a significant
thinning. Of the skin with even a brief course of corticosteroid
therapy [36,37] and highlight the caution that must be taken
when administering strong corticosteroids in dermatology.
Based on these investigations, the main way that long-term
glucocorticoid medication inhibits human weal and flare is by
decreasing the amount of mast cells epidermal cells, even if they
have a contributing component that inhibits the vasculature's
reactivity [38].

Conclusion

These results demonstrate that reduction of the weal and
flare responses to codeine following clobetasol treatment,
results primarily from reduced mast cell numbers and tissue
histamine content rather than inhibition by corticosteroids of
mast cell degranulation. These findings show that, rather than
corticosteroids inhibiting mast cell degranulation, decreased
mast cell counts and tissue histamine content are the main
causes of the decreased weal and are reactions to codeine after
clobetasol administration.
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