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Abstract

Psoriasis is an immune-mediated chronic inflammatory skin
disease. It is define as a clinical entity, affecting the skin, nails,
mucous membranes, and joints. The psoriasis pathogenesis
primarily shares the combined influence of several gene
susceptibilities and incorrect of the immune system together with
pervasive risk factors of environment. Tadalafil is a strong
phosphodiesterase- 5 blocker that relaxes smooth muscle and
prevents the breakdown of the cyclic guanosine monophosphate.
The aim is to evaluate the possible beneficial effect of oral
tadalafil plus tadalafil gel in comparison with clobetasol in
induced psoriasis in mice. Accordingly, forty male BALB/c
Albino mice animal experiments in the stage of age 8-11 weeks
and body mass ranged 25-40 g; were divided equally into four
groups (ten mice/group) after their skin of the dorsal back and
right ear being shaved for topical application: Group | (normal
control) healthy mice without treatment. Group Il (Induction
group) in which mice experiment administered topical dose of a
limited dose of imiquimod cream (5%) for seven days. The
following groups (I1l and 1V), after being received imiquimod
cream (5%) as mentioned in the induction group, mice were
treated for a further two weeks with either clobetasol ointment
(0.05%) topically once daily (clobetasol group), tadalafil gel
(0.05%) topically once daily plus oral tadalafil in a dose of 5
mg/kg once daily (tadalafil gel + oral group). This study
demonstrated a highly significant reduction in pro-inflammatory
tumor necrosis factor-o and interlukin-23 profile, with no
significant decrease in the level of interlukin-17 and vascular
endothelial growth factor, and significantly elevation in
transforming growth factor-p level in tadalafil gel plus oral group
in comparison to the induction group.

Conclusion

This study conclude the possible effect of anti-inflammatory
activity of oral and gel of tadalafil on skin homogenate parameters
in comparison with clobetasol in induced psoriasis in mice.
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Introduction

Psoriasis is an immune-mediated chronic
inflammatory skin disease @. It is define
as a clinical entity, affecting the skin,
nails, mucous membranes, and joints. It is
a public disorder, influence 2-4 % of the
people in worlds, with incidence rates
influenced by age, geographic position,
and with hereditary family affection ),
Psoriasis is a chronic disease of living
symbols and signs categorized by scaly,
erythematous injuries  with  rigidly
demarcated margins ). There has been a
huge concentration on connection of this
diseases to predictable heart threat
elements including metabolic disorder,
overweight, decrease the body exercise,
cigarette consumption, drinking of
al)cohol, and increase of blood pressure
The psoriasis pathogenesis primarily
shares the joint effect of several gene
susceptibilities, the incorrect stimulation
of the immune body together with
pervasive risk factors ©.

Environmental factors generate the reply
of immune form, through antigen-

presenting cells (APC) inside the
epidermis, was stimulated -T cells
production. The organ lymph nodes

triggered T lymphocytes cells to the skin,
with sufficient cytokines formation. The
inflammatory ~ mediators  such  as
interleukin IL-12 and IL-23 are discharge
by, that encourage naive T cells to
separate into Th1 and Th17 cells ©.
Consequently, epidermal and dermal
occupant this inflammatory mediator, and
reason  for  variations,  containing
keratinocyte explosion and epidermal
thickness .

Inflammatory cytokines such as IFN-y,
IL-2, and TNF-a formed by Th1 cells and
others that are produced by dendritic cells
(IL-18, 1L-20, TNF-a, and IL-23) were
essential factors in the pathogenesis of
psoriasis, especially ©.

In addition, many drugs correlated to the
beginning and exacerbation of psoriasis,
such as imiquimod, viral inhibitor agents,
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lithium
inhibitors,
substances .

The topical emollients form has the
mainstay of treatment for psoriasis. They
are respected first-line management
because dry skin is public in psoriasis and
increases its irritability ™. In addition,
anthralin has presented to be one of the
greatest active topical managements of
stable plaque psoriasis Y. The
management of all types of psoriasis by
corticosteroids, which remain the first-
line, as monotherapk/ or as a supplement
to systemic therapy 2.

Overall vitamin D restores healthy
structure and skin function, and active in
treating psoriasis symptoms. Vitamin D
types are prescribed for the controlling of
psoriasis, as alone therapy or in grouping
with topical corticosteroids ™.

In addition, coal tar established on
chronic plaque psoriasis, palmoplantar
psoriasis, and scalp psoriasis ¥,
Phototherapy comprises frequent contact
of the skin structure to ultra-violet (UV)
light to treat numerous inflammatory skin
situations such as psoriasis, eczema, and
vitiligo 2.

The general systemic management for
psoriasis such as methotrexate (MTX), an
anti-metabolite, which is generally use in
psoriasis. The U.S. FDA permitted
systemic retinoid in early 1972 for the
control of psoriasis *®, which essential
for the pustular type “. In addition,
cyclosporine management for psoriasis is
incomplete to small sequences (>1-2
years avoided) due to fears about side
effects, such as nephrotoxicity and
hypertension 9,

Biologic drugs for psoriasis are mainly
consider a T-cell mediated disease such
as alefacept and efalizumab substantiated
the role of T-cells as primary modulators
@9 The binding of etanercept to TNF
reduces the bound TNF, resulting in a
decrease in inflammatory activity 9.
Other drugs, Ixekizumab is a humanized

compound,
and  other

beta-receptor
biological
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IgG4  monoclonal that
counteracts 1L-17¢%,

Tadalafil is an actual selective strong
competitive inhibitor of
phosphordiesterase type 5 (PDE-5) which
particularly  inhibits  nitric  oxide
(NO)/GMP pathway that blocking cGMP
degradation in smooth muscles inducing
vascular dilation ®?. Tadalafil has a
prolonged half-life and available for
36hrs after dosing. The drug relaxes
smooth muscle by reducing PDE-5 levels
and prevent the breakdown of the cyclic
guanosine monophosphate .

Tadalafil was use in the monitoring of
erectile dysfunction, benign prostatic
hyperplasia, and of pulmonary arterial
hypertension ®*. The chief adverse effect
is a headache. Whereas, the rare adverse
effects include dyspepsia, back pain,
(r?%/algia, nasal congestion, and flushing

antibody

Aims of the study

1- To evaluate the anti-inflammatory
effects of tadalafil in mice models of
psoriasis through its effects on serum IL-
17, IL-23, VEGF, TGF-B, TNF-a, and
histopathology score.

2- To compare the effect of tadalafil drug
with that of clobetasol ointment on serum
IL-17, 1L-23, VEGF, TGF-B, TNF-a in
mice model.

3- To compare the histopathological
changes induced by oral plus tadalafil gel
with those induced by topical clobetasol
in mice models.

Materials and Methods

The present study done in the
Department of Pharmacology in the
College of Medicine, Al- Nahrain

University between April 2019 and June
2020.

Forty male BALB/c albino mice animal
experiments in the stage of 8-11 weeks
and weight ranged 25-40 g; divided
equally into four groups (ten mice/ group)
after their skin of the dorsal back and
right ear shaved for topical application:
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Group | (normal control) healthy mice
without treatment. Group Il (Induction
group) which the mice experiment
administered topical dose of a limited
dose of imiquimod cream (5%) for seven
days .

The following groups (1l and 1V), after
being received imiquimod cream (5%) as
mentioned in the induction group, mice
were treated for a further two weeks with
either clobetasol ointment (0.05%)
topically once daily (clobetasol group),
and tadalafil gel (0.05%) topically once
daily plus oral tadalafil in a dose of 5
mg/kg once daily (tadalafil gel + oral
group). At the end of the experiment, all
of the mice were anesthetize by
chloroform and then, they were sacrifice.
The skin samples were arranged for
histopathological examination and assay
of biomarkers, i.e., enzyme-linked
immunosorbent assay for mouse TNF-a,
IL-17, IL-23, TFG-B, and VEGF.

The one-way analysis of variance
(ANOVA) independent sample t-test was
to determine the statistical significance of
differences of laboratory parameters
between healthy and treated groups.

Results

Table (1) showed a significant elevation
of tissue TNF-a and IL17 with a highly
significant increase in IL23 and VEGF
levels. Beside, a reduction in the level of
TGF-p in the induction group as
compared to normal control group I.
Clobetasol group displayed a highly
significant reduction in TNF-a, IL-17,
and VEGF levels, beside a reduction in
IL-23 and no significant difference in the
level of TGF-B when being compared to
induction group (table 2).

This study demonstrated, highly
significant reduction in TNF-a and 1L-23,
no significant decrease of IL-17 and
VEGF, and a significant elevation in
TGF-B level in tadalafil gel plus oral
group in comparison to induction group.
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Table (1): Effect of Imiquimod on skin tissues biomarkers (TNF-a, IL17, IL23,
VEGF and TGF-p) in induced psoriasis in mice

Biomarkers Control Induction
TNF-a (ng/ml) 57.81+17.13 94.45+40.72°
IL-17 (pg/ml) 29.95+8.03 38.64+12.44
IL-23 (pg/ml) 12.85+4.00 19.31+4.85°
VEGF (pg/ml) 7.60+£2.61 12.41+2.08°
TGF-B (pg/ml) 77.78+18.92 65.08+17.75

S: means p < 0.05 when being compared control group

Table (2): Effect of Clobetasol ointment (0.05%) on skin tissues biomarkers (TNF-a,
IL17, IL23, VEGF and TGF-B) in induced psoriasis in mice

Biomarkers Control Induction Clobetasol
ointment (0.05%)
TNF-o(ng/ml) 57.81+17.13 94.45+40.72° 53.74+25.45"
IL-17 (pg/ml) 29.95+8.03 38.64+12.44 28.36+11.36*
IL-23 (pg/ml) 12.85+4.00 19.31+4.85° 15.44+5.28
VEGF(pg/ml) 7.60+2.61 12.41+2.08° 9.62+1.90*
TGF-B (pg/ml) 77.78+18.92 65.08+17.75 86.52+22.02

S: means p < 0.05 when being compared to group control. * : means p < 0.05 when being

compared to induction group

Table (3): Effect of Tadalafil gel (0.05%0) plus oral (5 mg/kg) on TNF-a, IL17, IL23,
VEGF, and TGF-B in comparison with clobetasol in induced psoriasis in mice

Biomarkers Induction Clobetasol Tadalafil
ointment (0.05%)  gel (0.05%) plus
oral (5 mg/kg)
TNF-a(ng/ml) 94.45+40.72 53.74+25.45 54.06+17.12"
IL-17 (pg/ml) 38.64+12.44 28.36+11.36" 32.42+12.36
IL-23 (pg/ml) 19.31+4.85 15.44+5.28 13.66+4.51°
VEGF(pg/ml) 12.41+2.08 9.62+1.90° 11.29+4.29
TGF-B(pg/ml) 65.08+17.75 86.52+22.02 98.52+37.58"

* > means p <0.05 when being compared to induction group
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Histological features of the normal control group
In the normal control group sections of back area skin, the histological sections showed a
normal appearance as in Figure (3-1 a, b).

(a) o (b)
Figure (1 a, b): Histopathologic sections of skin sections from animals of control group, sharing
normal of epidermal (blue arrow) and dermis (red arrow). H&E 20X (a) and 40X (b)

Effect of Imiquimod on histological features in induced psoriasis in mice

The effects of imiquimod on the dorsal skin of mice characterized by acanthosis, munro
abscess, hyperkeratosis, parakeratosis, and mild dermis lymphocytic infiltrate (figures 3-10
a, b).

h 4 t\ x : b M % -

@ (b)
Figure (2 a, b): Histopathologic sections of skin from animals of induction group, shows
acanthosis and elongation of rete ridges (green arrow), Munro’s micro abscess (blue arrow),
hyperkeratosis and parakeratosis (red arrow), and marked dermis lymphocytic infiltrate (yellow
arrow). H&E 10X (a) and 40X (b)
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Effect of Clobetasol ointment on histological features in induced psoriasis in mice
Section of back area skin showed a thin layer of the epidermis, still, there is hyperkeratosis
with mild acanthosis and rete ridge with mild inflammatory cells as in Figure (3-11a,b).

(@) | o (b)
Figure (3 a, b): Histopathologic sections of skin sections from animals of clobetasol group,
shows hyperkeratosis (red arrow) and epidermis thinning (blue arrow) above papillae. H&E 20 X
() and 40X (b)

Effect of gel plus oral tadalafil on histological features of back in induced psoriasis
in mice

The effects of oral tadalafil on the skin of mice demonstrated by epidermis lengthening and
clubbing of rete ridges, and mild dermis lymphocytic infiltrate (figure 3-5a, b).

Figure (3-15a, b): Histopathologic sections of skin section, from animals of gel plus oral tadalafil
group, shows lengthening and clubbing of rete ridges (blue arrow) and mild dermis lymphocytic
infiltrate (yellow arrow) H&E 20(a) and10X (b)
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Discussion

The most common immune-mediated
inflammatory skin disease is Psoriasis,
which categorized with the enhanced
epidermal explosion and enormous
permeation of inflammatory cells @9,
Imiquimod induces an immune response
that makes the creation of numerous
cytokines, such as IL-1, TNF-a, IL-23,
and IL-17 @”. The production of these
cytokines further promotes Thl7 cell
maturation and results in erythema, a
mixed inflammatory cell infiltrates and
hyperplasia 2.

The effector inflammatory cytokines IL-
17 and IL-23 formed by Thi7 cells,
which a firm study was described that
found in the circulation of blood of
psoriasis and concerned in pathogenesis
of psoriasis . In addition, the
production of proinflammatory cytokines
(83%§:h as TNF-o may induce by TGF-B1
Clobetasol group treated showed a
reduction in TNF-a level when compared
to the imiquimod group ©Y. Clobetasol
group displayed a highly significant
reduction in IL-17, and VEGF levels
besides a reduction in IL-23 and no
significant difference in the level of TGF-
B when being compared to the induction
group. This present study observed that
clobetasol was able to decrease the IL-
23/IL-17TA  axis of  psoriasis-like
inflammation in mice ©2.

Moreover, the corticosteroids type is
clobetasol decrease of proliferative
reaction, reduction in inflammatory
mediators, and suppression of the
immune  system by  connecting to
intracellular corticosteroid receptors ©2.
In the current study, it was a highly
significant decrease in tissue TNF-a level
in oral plus topical tadalafil as compared
to the induction group. On other hand,
PDES inhibitors reduced TNF-o induced
gene that related to inflammation ©*. Our
results were showing the anti-
inflammatory and anti-oxidative potential
of tadalafil .
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In addition, PDE inhibitors have been to
be active in the managing of an
autoimmune disease. Modification of
pro-inflammatory and anti-inflammatory
mediators by specific PDE inhibitors was
an advanced plan for the management of
inflammatory diseases ©9.

In the oral plus topical tadalafil group,
there was not reduction in VEGF level as
compared to the induction group and a
significant increase in TGF beta levels in
comparison with induction group.

In addition, TGF-B produces a vital role
in the development of cell growth and
immune function. The natural roles of
TGF-B in inflammation for tissue repair,

and embryonic development ©7.
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