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Abstract

Psoriasis has been lately seen as a potential systemic
inflammatory disease associated with a range of co-
morbidities exhibiting an overlapping pathology and pre-
senting a great social health impact such as cardiovas-
cular disease and metabolic diseases, including obesity.
Adipose tissue is considered a genuine endocrine organ
producing a variety of bioactive adipocytokines, like
leptin, adiponectin, resistin and visfatin, participating in
physiological and pathological processes, such as ener-
gy balance, insulin sensitivity and resistance, immunity,
inflammation, hematopoiesis and angiogenesis. Adipo-
cytokines could serve as a missing link in the association
between psoriasis, obesity and metabolic co-morbidities.
In chronic inflammatory disease states such as psoria-
sis, adipocytokines may be implicated in psoriasis onset,
progression, severity as well as in the pathogenesis of
co-morbidities. Measuring serum adipocytokine levels in
the future may be useful in predicting psoriasis severity,
progression, treatment outcome and risk of any co-mor-
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bidities. Interventions to decrease pro-inflammatory adi-
pocytokine levels could offer preventive and therapeutic
options for improving psoriasis severity and protecting
against its co-morbidities. Candidate strategic interven-
tions incorporate increased physical activity, weight
control and pharmacologic approaches such as metfor-
min. However, the mechanisms underlying the actions
of adipocytokines in psoriasis as well as their potential
diagnostic, prognostic and/or therapeutic utility require
further investigation with larger prospective, longitudinal
and mechanistic studies.

© 2013 Baishideng. All rights reserved.
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Core tip: Adipocytokines could serve as a missing link
in the association between psoriasis, obesity and meta-
bolic co-morbidities. In chronic inflammatory disease
states such as psoriasis, adipocytokines may be impli-
cated in psoriasis onset, progression, severity as well as
in the pathogenesis of co-morbidities. Measuring serum
adipocytokine levels in the future may be useful in pre-
dicting psoriasis severity, progression, treatment out-
come and risk of any co-morbidities. Interventions to
decrease pro-inflammatory adipocytokine levels could
offer preventive and therapeutic options for improving
psoriasis severity and protecting against its co-morbid-
ities. Candidate strategic interventions may incorporate
increased physical activity, weight control and pharma-
cologic approaches such as metformin.
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PSORIASIS AND ADIPOSE TISSUE

Psoriasis represents a complex, chronic, systemic, T-cell
immune-mediated inflammatory dermatopathy charac-
terized by skin and joint manifestations, and presenting
commonly with erythematous, scaly plaques on various
surfaces of the body"™?. Tts prevalence varies approxi-
mately from 0.1% to 3% worldwide, with a mean preva-
lence rate of 1.90% in Western countries and a lower one
in Asia”.

The etiology of psoriasis remains unknown but the
disease is believed to result from an interaction between
genetic susceptibility and exogenous environmental fac-
tors, such as infection, in particular with B-hemolytic
streptococci, stress and trauma' ", Several human leuko-
cyte antigen (HLA) alleles including HLA-Cw*0602 are
associated with psoriasis, with PSORS7 being the major
susceptibility gene mapped next to the HLA-Cw6 anti-
gen™. Moreover, non-HLA related genes and loci have
been identified and associated with psoriasis risk such as
interleukin (IL)-12B and IL-23R".

Psotiasis has been lately seen as a potential systemic
inflammatory disease associated with a range of co-
morbidities exhibiting an overlapping pathology and
presenting a great social health impact such as cardiovas-
cular disease, metabolic diseases, autoimmune disease,
malignancy, chronic obstructive pulmonary disease, sleep
apnea and psychiatric disorders">*". Overweight/obe-
sity, metabolic syndrome (Mets), diabetes mellitus type
2 (t2DM) and dyslipidemia occur at a higher frequency
in psoriasis patients than in general population[sj. Mets
constitutes a constellation of cardiometabolic risk factors
comprising central obesity, impaired glucose tolerance, el-
evated blood pressure and dyslipidemiam. Both psoriasis
and Mets share common genetic predisposition; though
their exact interplay remains enigmatic. Also, psoriasis
and metabolic disorders share common risk factors such
as smoking, obesity, physical inactivity and psychological
stress”. Hence, all these cardio-metabolic risk factors,

lifestyle parameters and the underlying chronic systemic
psoriatic inflammation may all contribute to an increased
risk for cardiovascular disease.

Apart from its fat storage function, adipose tissue con-
stitutes an active endocrine organ secreting several bioac-
tive adipocytokines regulating physiological and patho-
logical processes, such as appetite, insulin sensitivity and
resistance, immunity, inflammation, hematopoiesis and
angiogenesis' . Increased adiposity following weight gain
is associated with elevated levels of adipocytokines, com-
prising leptin, resistin and visfatin, and decreased levels of
adiponectin and omentin, that may promote stimulation
of monocytes and T cells, leading to both T-helper (Th)1
and Th17 immune responses and impairing the function
of T regulatory cells""?. Besides, the etiopathogenesis of
Mets is attributed to hyperinsulinemia and insulin resis-
tance mediated by adipocytokines, such as tumor necrosis
factor-alpha (I'NF-q), leptin, adiponectin and resistin'"",
It seems that obesity may potentiate the inflammation of
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psoriasis while, at the same time, it may help the develop-
ment of Mets. Therefore, adipocytokines may represent
a missing link in the association between psoriasis and
metabolic co-morbidities, and could be used as potential
biomarkers for assessing psoriasis severity, progression,
treatment outcome, and risk of co-morbidities.

ADIPOCYTOKINES AND PSORIASIS

Leptin

Leptin is a 16-kDa, 167-amino acid adipocytokine that
1s primarily produced in adipose tissue. It is a pleiotropic
molecule regulating food intake, appetite, energy ex-
penditure, immunity, inflammation, hematopoiesis, cell
differentiation and proliferation*"”. Leptin levels are
directly proportional to the amount of body fat and fluc-
tuate with acute changes in caloric intake, signaling the
amount of energy stored in adipose tissue!™>". Although
patients with hypoleptinemia and leptin deficiency are
obese, common forms of obesity, insulin resistance and
metabolic syndrome are accompanied by hypetleptinemia
due to leptin resistance'”. Leptin may be involved in the
pathogenesis of psoriasis. It stimulates monocytes and
macrophages, enhances the secretion of proinflammatory
cytokines TNF-q, IL-6, IL-1, and 1L.-12, and shifts T-cell
differentiation to Thl phenotypem’m. Leptin stimulates
also keratinocyte proliferation, angiogenesis and expres-
sion of adhesion molecules”. Despite the small size of
epidemiologic studies and the lack of adjustment for
body mass index (BMI) in analyses, the majority of stud-
ies examining the association between leptin and psoriasis
has documented that psoriasis is associated with hyper-
leprjnemiamﬂ. Also, elevated leptin levels characterize
psoriatic arthritis and correlate with Psoriatic Arthritis
Joint Activity Index"”. Tn most studies, leptin correlated
with Psoriasis Area Severity Index (PASI) score, repre-
senting, therefore, a biomarker of psoriasis severity and
chronicitym]. Indeed, severely affected psoriatic patients
exhibit a significant increase in leptin levels compared to
moderately affected patients''?. Furthermore, leptin re-
ceptor and leptin expression in skin biopsies were found
increased in severe psoriasis“qj. However, a possible as-
sociation of psoriasis with leptin needs to be analyzed
further with larger prospective, longitudinal and mecha-
nistic studies in order to provide further insights into the
paracrine and endocrine mechanisms underlying leptin’s
role in psoriasis.

Adiponectin and omentin

Adiponectin is a 30 kDa, 244-amino-acid protein pro-
duced predominantly by white adipose tissue, sharing a
homology with TNF-q, collagen VII, X and complement
factor Clq[m’“]. Adiponectin exhibits insulin-sensitizing,
anti-inflammatory, anti-atherogenic, cardioprotective and
anti-neoplastic effects as well as distinct actions in lipid
metabolism!*"". The high molecular weight isoform is
the biologically active configuration of adiponectin, being
related with Mets, insulin resistance and cardiovascular
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disease"". Hypoadiponectinemia is the common path-

odenominator of the constellation of risk factors that
compose Mets, such as hypertension, dyslipidemia, obe-
sity, hyperglycemia and insulin resistance''. In contrast,
hyperadiponectinemia is present in chronic inflammatory
and autoimmune diseases not related to obesity such as
theumatoid arthritis and inflammatory bowel disease"”.
Adiponectin exhibits powerful anti-inflammatory prop-
erties by inhibiting the inflaimmatory cytokine network
and down-regulating TNF-a-induced expression of
endothelial adhesion molecules, TNF-q-expression in
macrophages and adipose tissue, TNF-q-induced secre-
tion of 1L-6 in monocyte cells and keratinocytes i vitro
as well as TNF-q, IL-6, IL-17, IL-22 and interferon-y
from T-lymphocytes™ ¥, Despite the fact that psoriasis
is often associated with disease states characterized by
hypoadiponectinemia such as Mets and obesity, contro-
versial data exist in the literature regarding the association
of adiponectinemia with psoriasis. A decrease, no change
and even an increase in adiponectin levels have been re-
ported in psoriasis patientsm’zo’zzj. Although not all results
were adjusted for BMI, some studies have indicated a
BMI independent change in adiponectin levels especially
P11 2s well as a negative correlation with
PASI and pro-inflammatory cytokines such as TNF-q
and IL-6"".

Omentin, a newer 40-kDa adipocytokine, secreted
mainly by stromal cells in the visceral fat, with similar
properties to adiponectin, was found decreased in psori-
atic patients in comparison to controls™.

after treatment

Resistin

Resistin is a 12 kDa cysteine-rich polypeptide which is
produced in humans predominantly by stromal macro-
phages and monocytes of the visceral adipose tissue ™.
Elevated resistin levels ate found in obesity and inflamma-
tion, and may play a significant role in the pathogenesis of
insulin resistance, Mets and 2DM"**". Mote importantly,
resistin acts as a pro-inflaimmatory factor leading to an
increased mRNA expression of twenty chemokines and
cytokines including TNF-q, IL-1, IL-6, IL.-12, chemokine
ligand CXCLS8, monocyte chemoattractant protein-1 and
resistin itself 2 the nuclear factor-kappa B (NF-kB)™. In
the majority of studies exploring the association of resis-
tin with psotiasis, hyperrestinemia characterized untreated
psoriatic patients and correlated with disease severity and
nail psoriasis sevetity index!"**?".

Visfatin and other adipocytokines

Visfatin is a 52-kDa pleiotropic adipocytokine secreted by
the macrophages of the visceral fat, acting as a cytokine,
a growth factor and an enzyme, and playing a significant
role in the cellular energy metabolism and in a vatiety of
metabolic and stress responsesno’m. Despite the conflict-
ing association of visfatin with metabolic and anthropo-
metric parameters, its concentrations are usually elevated
in obese individuals, obese children and adolescents, in
patients with coronary heart disease, t2DM, Mets and
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non-alcoholic fatty liver disease as well as in chronic
inflammatory diseases such as rheumatoid arthritis and
inflammatory bowel disease” *Y. Visfatin enhances the
production of IL-1q, IL-6, TNF-q, intetcellular adhesion
molecule-1 and vascular cell adhesion molecule-1 through
the pro-inflammatory transcription factor NF-xB, and
may contribute to the pathogenesis of vascular inflam-
mation of obesitym’m. Visfatin may play a significant
role in psoriasis pathophysiology. In a small size study,
serum visfatin was significantly elevated in psoriasis pa-
tients than in healthy controls, correlating positively with
disease chronicity and severity™. In vivo, the visfatin gene
expression profile was increased in psotiasis while 7 vitro
visfatin upregulated TNF-q-induced chemokine ligands:
CXCL 8, 10 and CCI20 production and mRNA expres-
sion in human kerarinocytesm’m.

Data regarding newer and promising adipocytokines,
such as vaspin, retinol-binding protein 4 and chemerin
with respect to psoriasis are sparse and controversial*",

The controversy of results in epidemiologic studies
examining the association of adipocytokines with psoria-
sis may be attributed to the (1) retrospective study design;
(2) small sample size; (3) non-adjustment of the results
for BMI, waist circumference and metabolic parameters
as well as for important confounders such as coronary
disease; (4) different ethnic groups examined; (5) impor-
tance of measuring fasting samples »s non-fasting; and (6)
different laboratory assays used.

In conclusion, adipocytokines such as leptin, adipo-
nectin, resistin and visfatin represent key players in many
physiologic processes including energy balance, immu-
nity and inflammation. Adipocytokines could serve as a
missing link in the association between psoriasis, obesity
and metabolic co-morbidities. In chronic inflammatory
disease states such as psoriasis, adipocytokines may be
implicated in psoriasis onset, progression as well as in the
pathogenesis of co-morbidities. Measuring serum adipo-
cytokine levels in the future may be useful in predicting
psortiasis severity, treatment success and risk of any co-
morbidities. We also speculate that interventions to de-
crease pro-inflammatory adipocytokine levels could rep-
resent a preventive and therapeutic option for improving
disease severity and protecting against its co-morbidities.
Candidate strategic interventions incorporate increased
physical activitypg], weight control and pharmacologic
approaches such as metformin"""". However, the mecha-
nisms undetlying the actions of adipocytokines in psoria-
sis as well as their potential diagnostic, prognostic and/or
therapeutic utility require further investigation with larger
prospective, longitudinal and mechanistic studies.
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