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Introduction

Diabetes, sometimes referred to as diabetes mellitus, is
a collective term for a range of illnesses that impact how
the body utilizes glucose, or blood sugar. First of all,
glucose is an essential source of energy for the cells that
comprise muscles and tissues. It is also the primary energy
source for the brain. Diabetes has several primary causes.
However, regardless of the type of diabetes the patient
may suffer from, this illness may result in an excess of
sugar in the blood. A blood sugar level that is extremely
high might cause major health issues. Type 1 and type 2
diabetes are chronic diabetes diseases. Prediabetes and
gestational diabetes are two diabetes disorders that may
be treated."” Prediabetes develops when blood sugar levels
are higher than usual. However, the blood sugar is not
elevated enough to qualify as diabetes. Furthermore, if
preventative measures are not implemented, prediabetes
might progress to diabetes. Gestational diabetes develops
throughout pregnancy. However, when the baby is
delivered, it can disappear. One early and crucial stage in
the development of vascular problems is the adherence
of leucocytes to endothelial cells. These molecules use
a series of sequential processes regulated by certain
adhesion molecules on leucocytes and endothelial cells
to mediate inflammation, endothelial dysfunction, and
the development of micro and macrovascular problems.’
Diabetes may be due to a variety of causes related to cell
adhesion proteins. The most significant of them include
selectins, integrins, and cell adhesion molecules such as
intercellular adhesion molecules (ICAM) and vascular
cell adhesion molecules. Transmembrane receptors called
integrins facilitate adhesion between cells and between
cells and the extracellular matrix (ECM).* Integrins
mediate cellular signals, including the control of the cell
cycle, the arrangement of the intracellular cytoskeleton,
and the translocation of novel receptors to the cell
membrane, by activating signal transduction pathways
upon ligand interaction. Integrins provide quick and
adaptable reactions to stimuli occurring at the cell surface.
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According to the findings, diabetes is caused by an
overexpression of Integrin.” According to recent research,
integrins serve as transmembrane linkers, or “integrators”,
mediating the connections between the ECM and the
cytoskeleton that are necessary for cells to adhere to the
matrix.>® Integrins bind to ligands and then trigger signal
transduction pathways that mediate many physiological
signals, including the migration of new receptors to the
cell membrane, control of the cell cycle, and organization
of the intracellular cytoskeleton.” ICAM-1 belongs to the
immunoglobulin superfamily, which is a protein class that
also includes T-cell receptors and antibodies. ICAM-1 is
a transmembrane protein with a single transmembrane
domain, a carboxy-terminus cytoplasmic domain, and an
amino-terminus extracellular domain. It has a structure
that is heavily glycosylated, and its extracellular domain
is made up of many loops that are formed by disulfide
bridges within the protein (Figure 1). Considering that
the beta sheet is the protein’s predominant secondary
structure, scientists have theorized that ICAM-1 contains
dimerization domains. ICAM-1 is a biomarker for diabetic
nephropathy prognosis.” One of the various routes that
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Figure 1. Role of Cell Adhesion Proteins in Diabetes

ICAM-1 is engaged in is the anti-inflammatory one.
Experiments have shown that ICAM-1 gene expression
suppression may slow the progression of diabetes and
DN, notwithstanding the complexity of the picture
surrounding ICAM-1 participation and interaction. In
additiontoincreasing therelease of insulin from pancreatic
islets, glucagon-like peptide-1 has a number of extra-
pancreatic effects. Syndecan-4 is a type I transmembrane
proteoglycan containing heparan sulfate that serves as
an intracellular signaling receptor. The protein belongs
to the syndecan proteoglycan family and is found as a
homodimer. Growth factors, anticoagulants, and ECM
are all interacting with syndecan-4. It also controls
cell adhesion, migration, and the actin cytoskeleton.
Protein kinase C (PKC), an enzyme involved in signal
transduction, is activated by syndecan-4.*® It is possible
that the syndecan-4 variable domain functions as a self-
association site. Considering that kinase activity and
syndecan-4 clustering are correlated, PKC activity and
syndecan-4 clustering are correlated as well. Additionally,
syndecan-4 boosts PKC activity tenfold by binding to
phosphatidylinositol 4-bisphosphate via the variable
domain. Specifically, keratinocytes obtained from
diabetic patients migrate more readily when exposed to
syndecan-4 proteoliposomes. Furthermore, syndecan-4
proteoliposomes increase the intracellular signaling
response to platelet-derived growth factor-BB (PDGF-BB)
by sensitizing keratinocytes to PDGF-BB stimulation.>’
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