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DESCRIPTION
Connective tissues are a vital component of the human body, 
providing structural support and maintaining the integrity of 
various organs and tissues. Proteoglycans are a family of 
macromolecules that are integral to the functioning of these 
connective tissues. In this article, we had discussed, what 
proteoglycans are, their structure, their roles in the body, and 
some of the diseases associated with their dysfunction [1,2].

Proteoglycans are a type of glycoprotein that are found in the 
extracellular matrix of connective tissues, such as cartilage, bone 
and skin. They are composed of a core protein to which 
Glycosaminoglycans (GAGs) are attached. GAGs are long chains 
of complex sugars that give proteoglycans their unique 
properties. There are several types of GAGs, including 
chondroitin sulfate, keratan sulfate and heparan sulfate [3,4].

Structure of proteoglycans

Proteoglycans are large macromolecules that can range in size 
from a few hundred kilodaltons to several megadaltons. They 
consist of a core protein that is attached to one or more GAG 
chains. The core protein can be a transmembrane protein or a 
protein that is secreted into the extracellular matrix. The GAG 
chains are long, linear polymers that are composed of repeating 
disaccharide units. The GAG chains are covalently attached to 
the core protein at specific sites on the protein molecule [5,6].

Role of proteoglycans in the body

Proteoglycans play several important roles in the body. One of 
their primary functions is to provide structural support to 
tissues. In cartilage, for example, proteoglycans help to form a 
dense, gel-like matrix that cushions the joints and absorbs shock. 
In bone, proteoglycans are a critical component of the 
extracellular matrix that provides the strength and flexibility 
needed to support the weight of the body [7].

Proteoglycans also play a crucial role in regulating the activity of 
growth factors and cytokines. Many of these signaling molecules

are bound to proteoglycans in the extracellular matrix, which 
helps to localize their activity and prevent them from diffusing 
too far from their site of release. In this way, proteoglycans help 
to regulate cell behavior and ensure that tissues grow and 
develop properly [8].

Finally, proteoglycans are also important for maintaining the 
hydration of tissues. The GAG chains in proteoglycans are highly 
negatively charged, which attracts water molecules and helps to 
maintain the hydration of tissues. This is particularly important 
in tissues such as cartilage, which are under constant 
compression and need to be able to resist deformation [9].

Diseases associated with proteoglycan dysfunction

Dysfunction of proteoglycans can lead to several diseases and 
conditions. One of the most well-known is osteoarthritis, a 
degenerative joint disease that is characterized by the breakdown 
of cartilage in the joints. In osteoarthritis, the proteoglycans in 
the cartilage are degraded, leading to a loss of hydration and the 
breakdown of the extracellular matrix [10].

Other diseases that are associated with proteoglycan dysfunction 
include Ehlers-Danlos syndrome, a genetic disorder that affects 
the connective tissue in the body, and mucopolysaccharidoses, a 
group of metabolic disorders that are characterized by the 
accumulation of GAGs in the body [11].

CONCLUSION
In conclusion, proteoglycans are complex macromolecules that 
are essential for the proper functioning of connective tissues in 
the body. They provide structural support, regulate the activity of 
growth factors and cytokines, and maintain the hydration of 
tissues. Dysfunctions in proteoglycans can lead to several diseases 
and conditions, including osteoarthritis, Ehlers-Danlos 
syndrome, and mucopolysaccharidoses. Understanding the roles 
of proteoglycans in the body can help to identify potential 
therapeutic targets for these diseases and improve the overall 
understanding of the mechanisms that underlie connective tissue 
function.
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