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ABSTRACT

Background: When it comes to barrier and pore creation in metazoans, especially vertebrates and tunicates. Claudins
are an important family of transmembrane proteins. In epithelia and endothelia’s apical junctional complex, chordate
claudins are crucial architectural proteins for tight junction strands. Psoriasis patients often have some degree of
subclinical intestinal irritation. In gastrointestinal mucosal biopsies, lymphocytic infiltration is found in about 60% of
patients. Intestinal absorption is hampered by structural and functional changes in the colon caused by inflammatory
cells. Those who have psoriasis have abnormalities in fecal fat excretion, decreased D-xylose absorption, and impaired
lactase activity.Objective: To assess the relation between CLAUDIN-3 protein with dermatological diseases.

Conclusion: Claudin-3 is a key component of tight junctions, which may serve as marker of gut barrier integrity.
Claudin-3 level may be altered in patients with psoriasis.
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INTRODUCTION

Claudins are a group of transmembrane proteins
found in metazoans, particularly in vertebrates and
tunicates that help build barriers and pores. Chordate
claudins are critical structural proteins in epithelial and
endothelial cells' apical junctional complexes where
they form tight junction threads ™. In tissues, the
claudin protein complexes found in junctional strands
serve primarily as paracellular seals for big molecules
and as an ion semipermeable barrier. To provide tissue-
specific permeability and barrier properties, different
claudin members are overexpressed in a given tissue @,

For the assembly of cell-to-cell signals, claudins act
as scaffold proteins. Understanding the expression,
organization, and regulation of the claudin family of
proteins in the cell at a temporal and geographical
resolution is crucial for uncovering processes that affect
paracellular barrier function, tissue integrity, and
stability ©.

Claudins Structure:
The primary role of epithelial and endothelial
cells in most living organisms is organ protection and

homeostasis maintenance. Cells' protective barriers are
made up of three types of structures: desmosomes,
adhesion junction (AJ) cells, and tight junction (TJ)
cells @, Occluding junctions, also called TJs, are
multiprotein complexes that help cells keep their
barriers intact while simultaneously allowing for
intercellular communication and movement. TJs are
most frequently seen in the epithelial cell's apical
region. TJs have three key transmembrane proteins:
junction adhesion molecule (JAM), occludin and
claudin ©,

These tiny proteins, which have four
transmembrane domains and N- and C-terminal ends in
the cytoplasm as well as two extracellular loops, are
called claudins. They range in size from 20-34 kDa
(Figure 1) ©, Paracellular charge and ion selectivity are
regulated by the first extracellular loop, which is located
outside the cell. Second extracellular loop is involved in
adhesion of claudin—claudin interaction and functions
as a receptor for the toxin produced by bacterial
infection @
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Figure (1): Claudins have a specific structure and function as a component of a tight junction @
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Claudin-3 expression and regulation:

There are many distinct types of epithelia,
including those of the gastrointestinal system, that
express claudin-3. Claudin-3 is found throughout the
rat gut, including the jejunum, ileum, and colon,
where it is expressed in high levels. However, in the
colon, it also demonstrates lateral membrane
localization in the colon's crypts and at the surface,
demonstrating that it is present in the colon ®,

Prasad et al. ® and Schumann et al. 4% found
that claudin-3 was concentrated in the tight junctions
and lateral cell membranes of human colon crypt and
surface epithelial cells.

Claudin-3 has been found to form a barrier in a
number of investigations. Using two-path impedance
spectroscopy, overexpression of claudin-3 in MDCK
Il cells increased TER by increasing paracellular
resistance and decreasing permeability for both
positively and negatively charged ions, as well as
bigger molecules like fluorescent dye (332 Da) and
FITC-dextran (4 kDa) 49,

It was shown that when claudin-3 was
produced in human airway cells (1B3.1), it lowered
the paracellular permeability of dextrans of various
sizes (10, 70, 2000 Da) and caused a slight
statistically insignificant increase in resistance across
the cell layer. Inhibition studies provided more proof
of its barrier-forming abilities. In MKN28 gastric
epithelial cells, claudin-3 siRNA knockdown
resulted in reduced barrier function. Claudin-3 was
down regulated in human colon cancer cell lines
Caco-2 and HC11 in response to ochratoxin A and
TRPV4, respectively ©,

Claudin 3 serum level in Psoriasis:

Psoriasis patients often have some degree of
subclinical intestinal irritation. In gastrointestinal
mucosal biopsies, lymphocytic infiltration is found in
about 60% of patients. Inflammatory cells cause
structural and functional gut abnormalities that
reduce absorption. Those who have psoriasis have
abnormalities in fecal fat excretion, altered D-xylose
absorption, and decreased lactase activity @2,

Patients with psoriasis have an altered gut
microbiome, known as dysbiosis, in addition to
inflammation of the intestinal wall. Direct adhesion
and the release of metabolites by the intestinal
microbiota interact continually with enterocytes ®*
), The establishment of an intestinal barrier is
facilitated by physiological colonization of the
gastrointestinal tract, whereas dysbiosis interferes
with this process and raises gut permeability.
Immune activation occurs as a result of bacterial,
microbial toxin, and metabolite translocation into the
peripheral circulation. Tight connections connect the
epithelial cells that make up the gastrointestinal
epithelial barrier @519,
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It's found that those with chronic inflammatory
disorders, such as arthritis, celiac disease, and
obesity, as well as those with type 2 diabetes, high
blood pressure (hypertension), obstructive sleep
apnea, and depression, have disruptions in the
intestinal barrier 7,

The claudins are proteins that attach to actin
filaments in the cytoskeleton to help generate tight
connections. Loss of gut barrier function is caused by
knocking down particular claudins. Claudin3 is a
biomarker for intestinal permeability that can be
found in the blood ®.

Humbert et al. ®® found that individuals with
psoriasis had considerably higher 24-hour urine
output of 51Cr-labeled ethylenediaminetetraacetate
(51Cr-EDTA) than healthy controls in a study of 15
patients with psoriasis.

Brown et al. ® reported a series of five case
reports, each of which was unique.

The lactulose/mannitol test value was higher in
psoriasis patients than in healthy controls. In
research, the idea that psoriasis inflammation
disrupts the gastrointestinal barrier was confirmed.
However, the small number of participants in the
listed studies is a serious drawback. This
disadvantage may be due to the tests' time-
consuming and complicated technique, which relies
on exposing patients to chemicals that are poorly
absorbed from their intestines and then collecting
their daily urine 2

An accessible and non-invasive diagnostic
based on single blood samples is therefore required
in every day clinical practice to indicate intestinal
permeability with sufficient reliability. Be aware that
different aspects of the intestinal barrier may be
impacted depending on the condition. There is
enhanced gut permeability to bacterial metabolites in
an experimental model of hypertension due to
diminished colon mucosa, but there are no substantial
changes in the tight junction protein @9,

This possible marker for detecting disruption
to the intestinal tight junction appears to be Claudin-
3 because of its modest size, paracellular distribution,
and widespread expression in the jejunum and colon.
Celiac disease is associated with abnormalities in the
intestinal protein claudin-3, a sign of increased
intestinal permeability @V,

Patients who engage in strenuous physical
activity or have significant surgery may be at risk for
congenital cardiac disease. The lactulose-mannitol
ratio is associated with plasma claudin-3
concentrations 2,

One plasma marker of tight junction
construction and function, zonulin, was studied in
individuals with psoriasis because no additional
markers were available. Zonulin was found in the
blood, although the amount detected (8.6 ng/mL) was
below the detection threshold. This finding could be
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linked to the wide range of zonulin concentrations,
some of which may be influenced by inflammation
or obesity in humans @3,

Another finding from a prior study found a link
between plasma concentrations of a gut integrity
dysfunction marker and both the severity of psoriasis
and smoking. When it comes to psoriasis, smoking
has been linked to an increased risk of the disease
developing poorly and responding poorly to therapy
(24)

Tobacco use is linked to impaired gut barrier
function in several ways. These include altered
mucosal immune response, the generation of reactive
oxygen species, and changes in the microbiota
element of intestine. As a result of these findings,

there is now more evidence linking smoking to
psoriasis via the intestinal barrier (729,

According to the findings of the Sikora et al.
@2 study, patients with psoriasis had increased
intestinal permeability as measured by plasma
concentrations of claudin-3. Smoking and high
disease activities are both related with increased
intestinal permeability.

These findings demonstrate the significance
of the intestinal barrier in the development of
psoriasis. New approaches for reducing the onset or
exacerbation of psoriasis could be developed by
better understanding the interaction between
bacteria, the gut barrier, and inflammation (2,
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Figure (2): Intestinal barrier disturbance and severe psoriasis may be linked pathogenetically.
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Because of the systemic inflammation caused by
gut dysbiosis, the intestinal barrier becomes damaged in
psoriasis patients, as seen by a rise in claudin-3 levels in
the blood. As a result, the gut mucosa's permeability rises.
Transfer of bacteria and their metabolic products into the
blood increases the inflammatory response and may
worsen the condition of psoriasis “?. Claudin-3 levels
were found to be considerably greater in individuals with
psoriasis in research by Ahmed et al. ®® in Egypt than in
healthy controls. Claudin-3 levels were found to be
associated with PASI. Claudin-3 levels were found to be
considerably greater in smokers. Additionally, as the
degree of the injury grew, so did the level of claudin-3.
According to Sikora et al. ®? results of a multivariate
linear regression study, claudin 3 is linked to the PASI
score and active smoking. A substantial association was
found between claudin-3 levels and PASI scores, but not
between claudin-3 levels and any of the other variables
studied. Additionally, they discovered a positive link
between claudin 3 concentration and the PASI score. They
also discovered that there was no association between
BMI and claudin 3 concentrations 2, Smoking and a
greater claudin-3 level were found to be substantially
related with the development of psoriasis in a univariate
study. However, in the multivariate analysis, only a
greater level of claudin-3 was found to be an independent
predictor of the development of psoriasis. Oral epithelial
dysplasias (OED) of various grades exhibit different
levels of claudin-1 expression, which has been discovered
in previous studies as well (OED). Hamalainen et al. ¢?
found that in mild and moderate OED, claudin-1 was
exclusively found on the cell membrane, whereas in
severe OED, it was also found in the cytoplasm. Claudin-
1 expression in the intermediate epithelial layer was
reduced in moderate and severe OED, indicating a
function for claudin-1 in the evolution of oral dysplasia
@)

CONCLUSION

Claudin-3 is a key component of tight junctions,
which may serve as marker of gut barrier integrity.
Claudin-3 level may be altered in patients with psoriasis.
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