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Abstract
Background: In psoriasis patients, circulating endocan is associated with disease severity and cardiovascular
risk. Once again, endocan levels were correlated with inflammatory markers; individuals with psoriasis had greater
amounts than controls. Elevated endocan levels may indicate inflammatory and endothelial factors contributing to
erectile dysfunction pathophysiology (ED). As a new diagnostic indicator for the degree of erectile dysfunction,
endocan could be helpful. The purpose of this review is to examine erectile dysfunction, serum endocan levels,
psoriasis epidemiology, and pathophysiology in great detail. The endothelial and inflammatory components of the
aetiology of both psoriasis and erectile dysfunction may be represented by increased endocan levels, according to
the conclusions. One possible use for endocan is as a diagnostic marker for erectile dysfunction and psoriasis.

Keywords: Erectile Functions, Endocan, and Psoriasis are the main terms here.

Introduction

Psoriasis is a common skin condition that may
have both hereditary and non-hereditary causes,
including things like substance abuse, cigarette
smoking, emotional and mental stress, physical
damage, and infections. The primary risk factors for
psoriasis development are believed to be the
combination between environmental and genetic
variables [1].

Epidermal hyperproliferation, improved antigen
presentation, T helper (Th) 1 cytokine secretion, T-
cell expansion, and angiogenesis are hallmarks of
psoriasis' pathophysiology [2].

Heart disease (CVD), diabetes (DM), and high
blood pressure are all more common in those with
psoriasis. Many consider endothelial dysfunction to
be the first step in the onset of atherosclerosis [3].

Among males in their middle years and beyond,
erectile dysfunction (ED) ranks high. Problems
getting or keeping an erection strong enough for
sexual intimacy are known as erectile dysfunction
[4].

Midlife and older men may have erectile
dysfunction due to a combination of physical and
mental health issues, including high blood pressure,
diabetes, cardiovascular disease, and mental health
disorders including anxiety and depression. Reduced
blood flow to the corporal bodies, which is necessary
for attaining an erection, is a result of atherosclerosis
and hypertension, which constrict and stiffen the
arteries. Because diabetes may impact the penis's
blood vessels and nerves, it is a prevalent cause of
sexual dysfunction [5].

One multi-dimensional tool for gauging men's
erection health is the International Evaluation of
Erectile Function (IIEF) [6]. To measure the
prevalence and severity of ED, a five-item IIEF
(IIEF-5) was developed. One criterion for selecting
these five items was their ability to detect ED [7].

Elevated levels of endocan, an
immunoinflammatory marker, have been seen in

some illnesses associated with  endothelial
dysfunction [8].

Cardiovascular risk and disease severity are both
correlated with circulating endocan in psoriasis
patients. Again, there was a link with inflammatory
indices (e.g., C-reactive protein (CRP) and Psoriasis
Area and Severity Index) [9]; endocan levels were
greater in psoriasis patients compared to controls.

The elevated endocan levels might be a
reflection of the inflammatory and endothelial factors
involved in the development of erectile dysfunction.
Endocan has the potential to become a valuable
diagnostic tool for assessing the severity of erectile
dysfunction [8].

This study aims to provide a thorough synopsis
of what is currently known about psoriasis patients'
serum endocan levels and erectile functioning.

Psoriasis

More than 125 million individuals throughout
the globe suffer with psoriasis, a persistent skin
condition. In addition to affecting the nails, it leaves
skin with scaly patches. The patient's QOL may be
significantly affected [10].

The process is facilitated by communication
between cells in the dermis, cells that produce
keratin, and immunocytes such T-cells and antigen
presentation cells (APCs) [11].

Symptoms include a propensity for symmetrical
body distribution, red plaques with adhering silvery
white scales, and damage to the skin, nails, and joints
[12].

Epidemiology of psoriasis

Although psoriasis may strike either sexe at any
time, it tends to manifest sooner in females and in
individuals who have a genetic predisposition. Men
experience its highest incidence between the ages of
30 and 39 and 60 and 69, but women begin to feel its
effects 10 years earlier [13].

There is a bimodal distribution of ages at which
psoriasis symptoms could first appear. Two peaks
occur at around 20 and 60 years, respectively. A
greater genetic tendency is seen in those whose
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sickness begins around the age of 20. The group with
late onset illness had a weaker connection to
hereditary factors [14].

Climate, genetics, and antigen exposure are all
potential factors in the observed regional differences
in psoriasis prevalence; however, it seems that the
disease is more prevalent in countries farther from the
equator, and that psoriasis is less common in
countries closer to the equator overall [15].

Psoriasis is more prevalent among white people,
and its incidence is unequally distributed between
geographical areas [16]. It is documented to exist in
19% of nations globally. The overall incidence is
greater in nations with a high per capita income, and
it varies from 0.1% in eastern Asia to 1.5% in western
Europe. Compared to adults, children have a lower
prevalence and incidence rate [17]. The percentage of
the Egyptian population affected by psoriasis varies
between 0.19 and 3% [18].

How Psoriasis Develops

Psoriasis may be thought of as having two
stages: the initiation phase, which may be brought on
by trauma (the Koebner phenomenon), infection, or
medications, and the maintenance phase, which is
marked by a persistent clinical manifestation.
progression (Figure 1) 1],

Erectile Dysfunctions

"Recurrent and persistent inability, partial or
total, to produce or maintain an erection firm enough
for pleasant sexual intercourse in the presence of
suitable erotic stimuli" is the definition of erectile
dysfunction (ED), which takes the place of the earlier
definition of "impotence" [20].

It's important to recognise ED as a societal issue
since it may touch men of all ages and races, and it
greatly affects the quality of life for both the patient
and his partner [21].

The Study of ED Epidemiology

Prevalence estimates for ED ranged from 3.7%
to 76.5% all across the world. The combination of the
IIEF and a questionnaire generated from the
Massachusetts Male Aging Study (MMAS) revealed
a significant incidence of ED in young men, and there
was a favourable association between ED and CVD
as well [22].

Prevalence estimates for ED range from 14% to
48% based on epidemiological data. Disagreements
in study methodology on age and socioeconomic
level likely account for the large variation in these
variables [23].

Keeping up a healthy sexual activity routine is
heavily influenced by age. There is a wide fluctuation
in the prevalence of moderate or total erectile
dysfunction (ED) among males, from 9% in the 40-
44 age group to 56% in the 65+ age group [21].

The underlying causes of impotence

Even when the smooth muscle contracts, the
penis maintains its flaccid shape. An erection occurs
when parasympathetic cholinergic nerve fibres
release acetylcholine and nonadrenergic
noncholinergic nerve fibres release nitric oxide (NO).
This leads to increased cyclic GMP (cGMP)
concentrations, decreased intracellular Ca2+ levels,
and smooth muscle cell relaxation, all of which are
regulated by adrenergic (noradrenaline) control,
intrinsic myogenic control, and endothelium-derived
contracting factors (prostaglandins and endothelins).
Blood flows into the corpora cavernosa's lacunar
spaces when smooth muscle relaxes, which presses
on the subtunical venules and blocks their outflow
(veno-occlusion).  Phosphodiesterase  type 5
hydrolyzes cGMP, inverting the process (PDES).
Any disruption to any of these processes may lead to
ED [24].

Trigger Factors
_ (Traums, Stress, Pathogens)

7 = @ Keratinocyte

LL-37

= DNA
- < S100A7

CcCL20

SV

2 1| ™Fa
_\ ) | 2
( Wi iNOS
"
Macrophage

£ TNFa

\ MY, 123

@ - IL-12

== | .

 ana ¥ iNOS
C

7\

- o - - - - —— -

CXCL8
ADAMTSLS

Other lymphocytes
= e o
)] ) Fibroblast

- " o ——— - —— - o—o— -

Barrier dysfunction and "

proliferation - ~.

CD8* T-Cell

IL-17
Thi7-Cell | 37

\
1
1
1
1
1
1
1
121 1
1
1
I
1
1
1
1
1
1

e
’/ \ IL-8
\\ J $100 proteins.

Neutrophil

O\ :#’;‘6 B
\ v
) | ™ Endothelium

Fig (1) Psoriasis's pathogenesis [19].
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Endocan

Activated endothelial cells primarily release
endocan, a soluble dermatan sulphate proteoglycan
expressed by endothelial cells in the kidneys and
lungs. Cytokines that promote inflammation regulate
its release. Angiogenic factors include vascular
endothelial growth factor (VEGF) and IFN-y, as well
as TNF-a and IL-1B, lipopolysaccharide, and
endocan, up-regulate its production and secretion
[25].

It may have a role in the inflammatory state, as it
may be up-regulated by several pro-angiogenic and
pro-inflammatory cytokines [26]. The vascular
endothelial cells that make up the endothelium barrier
sit between the tissues in close proximity to the blood
as it flows. The endothelial cells in your body are
involved in both the immunological and circulatory
systems, and they also operate as a mechanical
protective barrier [27].

Because of its unique location, it controls
inflammation, host defence, tissue-fluid balance,
vascular  tone, vascular remodelling, and
angiogenesis. Both atherosclerosis and ischemic
heart are significantly impacted by compromised
endothelial cell function and integrity. Endothelial
damage increases reactive oxygen species (ROS)
generation, which in turn decreases NO production
by raising cytoplasmic calcium ion concentrations
[28].

It is possible to initiate and sustain an
inflammatory condition of the blood vessel wall via
an increase in ROS generation and a decrease in NO
availability. This mechanism facilitates the
development of atherosclerotic plaques by attracting
white blood cells and allowing blood lipids and
lipoproteins to flood the subendothelial region [29].

These characteristics highlight its possible use as
an indicator of inflammation and endothelial
dysfunction. Leukocyte adherence to endothelial
cells is facilitated by endocan, a novel indicator of
endothelial ~ cell activity.  Multiple clinical
investigations have shown that endocan levels are
substantially elevated in cardiovascular disease
(CVD) patients and are associated with soluble
intercellular adhesion molecule-1 (sICAM-1) and
soluble vascular cell adhesion molecule-1 (sVCAM-
1) levels in a manner that is distinct from one another
[30].

Psoriasis and the Function of Endocan

One possible mechanism by which psoriasis
develops is endocan's function in modifying cell
adhesions. Microvascular permeability may be
increased, leukocyte movement can be influenced,
and endothelial cell production of proinflammatory
cytokines can be stimulated [31].

Leukocytic adhesion to endothelial cells,
migration to the dermis, cell proliferation, and
inflammation are all processes that may include
endocan. Several studies have detailed the mitogenic
activity of endocan [32].

The endocan protein core binds to monocytes
and lymphocytes by forming a high-affinity
interaction with the integrin CD11a/CD18, which is
also called LFA-1. One important step in the
pathophysiology ~ of  psoriasis, known as
angiogenesis, is vascular endothelial growth factor-
A, and endocan has been shown to enhance its
mitogenic and migratory capabilities [33].

It seems that endocan plays a role in the
etiopathogenesis of psoriasis, since the levels of
endocan in serum and lesional skin biopsies were
significantly higher in the psoriatic group compared
to the control group. It is plausible that endocan plays
a role in the etiopathogenesis of psoriasis and
contributes additional to the severity of the disease
since blood and tissue endocan levels were much
higher in patients with moderate-to-severe psoriasis
compared to those with mild disease [34].

Patients with psoriatic arthritis showed a
statistically significant connection with serum
endocan. Inflammation plays a major role in the
development of endothelial dysfunction, hence...
[35].

Patients with psoriatic arthritis had a much
higher serum endocan level compared to healthy
controls. Serum endocan also showed a tendency to
correlate with PASI and a strong correlation with the
duration of psoriasis [36].

Importance of Endocan for Impotence

If endothelial dysfunction is to be evaluated in
these patients, it may be pertinent to note that the
control and ED groups had significantly different
serum endocan levels. There are shared risk factors
or predictors between atherosclerosis and ED [37].

Serum endocan levels differed significantly
between individuals with and without severe erectile
dysfunction, according to research by Onuk et al.
(2018). The Sexual Health Inventory for Men Score
was also shown to have a high negative correlation
with endocan levels. This investigation confirmed
that there is a correlation between plasma endocan
levels and erectile dysfunction [38].

Researchers Elkamshoushi et al. (2018)
investigated endocan levels in connection to erectile
dysfunction. An detrimental correlation between
endocan levels and erectile dysfunction was found (as
measured by the IIEF-5 score). These authors claim
that endocan levels are associated with ED severity
[30].

The ITEF-5 score was used by Karabakan et al.
(2017) to compare controls and ED patients. Endocan
levels were higher in the ED group compared to the
control group. The degree of erectile dysfunction was
similarly associated with endocan levels [39].

Endocan showed promise as a novel diagnostic
marker for the severity of erectile dysfunction (ED)
[8]. Elevated endocan levels may reveal endothelial
and inflammatory components of ED pathogenesis.

Recommendations and future prospectives:
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availability. This mechanism facilitates the
development of atherosclerotic plaques by attracting
white blood cells and allowing blood lipids and
lipoproteins to flood the subendothelial region [29].

These characteristics highlight its possible use as
an indicator of inflammation and endothelial
dysfunction. Leukocyte adherence to endothelial
cells is facilitated by endocan, a novel indicator of
endothelial ~ cell activity.  Multiple  clinical
investigations have shown that endocan levels are
substantially elevated in cardiovascular disease
(CVD) patients and are associated with soluble
intercellular adhesion molecule-1 (sICAM-1) and
soluble vascular cell adhesion molecule-1 (sVCAM-
1) levels in a manner that is distinct from one another
[30].

Psoriasis and the Function of Endocan

One possible mechanism by which psoriasis
develops is endocan's function in modifying cell
adhesions. Microvascular permeability may be
increased, leukocyte movement can be influenced,
and endothelial cell production of proinflammatory
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compared to those with mild disease [34].
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[35].

Patients with psoriatic arthritis had a much
higher serum endocan level compared to healthy
controls. Serum endocan also showed a tendency to
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duration of psoriasis [36].

Importance of Endocan for Impotence

If endothelial dysfunction is to be evaluated in
these patients, it may be pertinent to note that the
control and ED groups had significantly different
serum endocan levels. There are shared risk factors
or predictors between atherosclerosis and ED [37].

Serum endocan levels differed significantly
between individuals with and without severe erectile
dysfunction, according to research by Onuk et al.
(2018). The Sexual Health Inventory for Men Score
was also shown to have a high negative correlation
with endocan levels. This investigation confirmed
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Conclusions

Psoriasis and erectile dysfunction may have a
common inflammatory and endothelial component,
which may be shown by elevated endocan levels. As
a possible diagnostic marker for psoriasis and erectile
dysfunction, endocan might possibly be useful.

References

[1] ZengJ, Luo S, Huang Y, Lu Q. Critical role of
environmental factors in the pathogenesis of
psoriasis. J Dermatol. 2017;44:863-72.

[2] Itoh T, Hatano R, Komiya E, Otsuka H, Narita
Y, Aune TM, et al. Biological Effects of IL-26
on T Cell-Mediated Skin Inflammation,
Including Psoriasis. J Invest Dermatol.
2019;139:878-89.

[3] Baltas, Balta I, Mikhailidis DP. Endocan: a new
marker of endothelial function. Curr Opin
Cardiol. 2021;36:462-8.

[4] Mobley DF, Khera M, Baum N. Recent advances
in the treatment of erectile dysfunction. Postgrad
Med J. 2017;93:679-85.

[5] Collins V, Swann TJ, Burns J, Moss T, Adams
M. Review of sexual health issues linked with
cardiovascular disease and type 2 diabetes
mellitus in Aboriginal and Torres Strait Islander
males. Australian Indigenous HealthBulletin.
2021;2:1.

[6] Quinta Gomes AL, Nobre P. Thelnternational
Index of Erectile Function (lIEF-15):
psychometric properties of the Portuguese
version. J Sex Med. 2012;9:180-7.

[71 TanJK, Hong CY, Png DJ, Liew LC, Wong ML.
Erectile dysfunction in Singapore: prevalence
and its associated factors--a population-based
study. Singapore Med J. 2003;44:20-6.

[8] Balta S, Mikhailidis DP. Endocan and Erectile
Dysfunction. Am J Mens Health.
2019;13:1557988319893889.

[9] Balta I, Balta S, Demirkol S, Mikhailidis DP,
Celik T, Akhan M, et al. Elevated serum levels
of endocan in patients with psoriasis vulgaris:
correlations with cardiovascular risk and activity
of disease. Br J Dermatol. 2013;169:1066-70.

[10] Bregnhgj A, Thuesen KKH, Emmanuel T,
Litman T, Grek CL, Ghatnekar GS, et al. HSP90
inhibitor RGRN-305 for oral treatment of
plaque-type psoriasis: efficacy, safety and
biomarker results in an open-label proof-of-
concept study. Br J Dermatol. 2022;186:861-74.

[11] Martins AM, Ascenso A, Ribeiro HM, Marto J.
The Brain-Skin  Connection and the
Pathogenesis of Psoriasis: A Review with a
Focus on the Serotonergic System. Cells.
2020;9.

[12] Abdelmonem AM, Atwa EM, Yosef AESA.
Evaluation of Serum Testosterone Level in
Patients with Psoriasis and Its Correlation to
Severity of the Disease. The Egyptian Journal of
Hospital Medicine. 2021;84:2103-7.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Parisi R, Iskandar 'Y, Kontopantelis E, Augustin
M, Griffiths CE, Ashcroft DM. National,
regional, and worldwide epidemiology of
psoriasis: systematic analysis and modelling
study. Bmj. 2020;369.

14. Sabry H, Hamed A, El Fallah A, Ghonamey
A. Sirt-1 as A Predictive Marker of Metabolic
Syndrome in Psoriasis Patients. Benha Journal of
Applied Sciences. 2020;5:15-7.

15. Branisteanu DE, Cojocaru C, Diaconu R,
Porumb EA, Alexa Al, Nicolescu AC, et al.
Update on the etiopathogenesis of psoriasis.
Experimental and Therapeutic Medicine.
2022;23:1-13.

Eder L, Widdifield J, Rosen CF, Cook R, Lee
KA, Alhusayen R, et al. Trends in the Prevalence
and Incidence of Psoriasis and Psoriatic Arthritis
in Ontario, Canada: A Population-Based Study.
Arthritis Care Res (Hoboken). 2019;71:1084-91.
Cantarutti A, Dona D, Visentin F, Borgia E,
Scamarcia A, Cantarutti L, et al. Epidemiology
of Frequently Occurring Skin Diseases in Italian
Children from 2006 to 2012: A Retrospective,
Population-Based Study. Pediatr Dermatol.
2015;32:668-78.

Nabil N, Nasr N, Shebl EM. Dermatology life
quality index and work limitation among
psoriasis patients. The Egyptian Journal of
Hospital Medicine. 2023;90:268-74.

Rendon A, Schékel K. Psoriasis Pathogenesis
and Treatment. Int J Mol Sci. 2019;20.

Mazzilli F. Erectile Dysfunction: Causes,
Diagnosis and Treatment: An Update. J Clin
Med. 2022;11.

Shamloul R, Ghanem H. Erectile dysfunction.
Lancet. 2013;381:153-65.

Kessler A, Sollie S, Challacombe B, Briggs K,
Van Hemelrijck M. The global prevalence of
erectile dysfunction: a review. BJU Int.
2019;124:587-99.

Symonds JD, Elliott KS, Shetty J, Armstrong M,
Brunklaus A, Cutcutache I, et al. Early childhood
epilepsies: epidemiology, classification,
aetiology, and socio-economic determinants.
Brain. 2021;144:2879-91.

Yafi FA, Jenkins L, Albersen M, Corona G,
Isidori AM, Goldfarb S, et al. Erectile
dysfunction. Nat Rev  Dis  Primers.
2016;2:16003.

Scuruchi M, D'Ascola A, Avenoso A,
Mandraffino G, Campo S, Campo GM. Endocan,
a novel inflammatory marker, is upregulated in
human chondrocytes stimulated with IL-1 beta.
Mol Cell Biochem. 2021;476:1589-97.

Chen J, Jiang L, Yu XH, Hu M, Zhang YK, Liu
X, et al. Endocan: A Key Player of
Cardiovascular Disease. Front Cardiovasc Med.
2021;8:798699.

Sturtzel C. Endothelial Cells. Adv Exp Med
Biol. 2017;1003:71-91.

Benha Journal of Applied Sciences, Vol. (9) Issue (2) (2024)



[28]

[29]

[30]

[31]

[32]

[33]

[34]

Evaluation of Serum Endocan Level and Erectile Functions in Patients with Psoriasis

Kumar SK, Mani KP. Endocan alters nitric oxide
production in endothelial cells by targeting
AKT/eNOS and NFkB/iNOS signaling. Nitric
Oxide. 2021;117:26-33.

Libby P, Ridker PM, Hansson GK. Inflammation
in atherosclerosis: from pathophysiology to
practice. J Am Coll Cardiol. 2009;54:2129-38.
Elkamshoushi AAM, Hassan EM, ElI Abd AM,
Hassan SZ, Maher AA. Serum endocan as a
predictive biomarker of cardiovascular risk in
erectile  dysfunction patients. Andrologia.
2018;50:13113.

Balta S, Mikhailidis DP, Demirkol S, Ozturk C,
Celik T, lyisoy A. Endocan: A novel
inflammatory indicator in cardiovascular
disease? Atherosclerosis. 2015;243:339-43.

Kali A, Shetty KS. Endocan: a novel circulating
proteoglycan. Indian J Pharmacol. 2014;46:579-
83.

Gelfand JM, Yeung H. Metabolic syndrome in
patients with psoriatic disease. J Rheumatol
Suppl. 2012;89:24-8.

Gobrial CK, Asaad MK, Seifeldin NS,
ElSakhawy YN, Abdelaziz DM. Endocan level
in serum and lesional skin of psoriasis vulgaris
patients. Journal of the Egyptian Women's
Dermatologic Society. 2017;14:179-84.

[35]

[36]

[37]

[38]

[39]

Ibrahim SM, Sabah HM, Eldesoky Al, Soltan
MY, Elshamy HA, Abdulhady H. Role of
endothelial cell specific molecule-1 (endocan)
and cardiac imaging in early detection of cardiac
involvement in psoriatic patients with or without
arthritis.  The  Egyptian  Rheumatologist.
2022;44:159-64.

Ozden HK, Polat M, Ozturk S, Bugdayci G.
Assessment of subclinical cardiac damage in
chronic plaque psoriasis patients: a case control
study. Arch Med Sci Atheroscler Dis.
2016;1:e126-e32.

Katsiki N, Wierzbicki AS, Mikhailidis DP.
Erectile dysfunction and coronary heart disease.
Curr Opin Cardiol. 2015;30:416-21.

Onuk O, Arslan B, Gezmis TC, Cetin B, Gov T,
Yazici G, et al. Is the plasma endocan level a
reliable predictor for the severity of erectile
dysfunction? Int Urol Nephrol. 2018;50:1577-
82.

Karabakan M, Bozkurt A, Akdemir S, Gunay M,
Keskin E. Significance of serum endothelial cell
specific molecule-1 (Endocan) level in patients
with erectile dysfunction: a pilot study. Int J
Impot Res. 2017;29:175-8.

Benha Journal of Applied Sciences, Vol. (9) Issue (2) (2024)



