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DESCRIPTION
Hyaluronan (HA), also known as hyaluronic acid, is a high 
molecular weight polysaccharide that is present in various tissues 
and fluids in the body. It is composed of repeating units of 
glucuronic acid and N-acetylglucosamine and is synthesized by 
several cell types, including fibroblasts, chondrocytes, and 
endothelial cells. HA plays a vital role in many biological 
processes, including tissue repair, inflammation, and cell 
proliferation. In this article, we will discuss the structure, 
synthesis, and biological functions of HA.

Structure of hyaluronan

HA is a linear, unbranched polymer with a molecular weight 
ranging from 10-4 to 10-7 Daltons. It is composed of repeating 
units of disaccharides, consisting of glucuronic acid and N-
acetylglucosamine. The disaccharides are linked together by β-1,3 
and β-1,4 glycosidic bonds, resulting in a long, flexible chain. The 
high molecular weight of HA allows it to form a viscous, gel-like 
substance that can fill spaces and provide lubrication in tissues.

Synthesis of hyaluronan

HA synthesis occurs at the plasma membrane of cells by enzymes 
called Hyaluronan Synthases (HAS). Three different isoforms of 
HAS have been identified, each with a distinct cellular 
localization and regulation. The enzymes use Uridine 
Diphosphate (UDP)-glucuronic acid and UDP-N- 
acetylglucosamine as substrates to synthesize the HA chain. The 
newly synthesized HA is transported out of the cell and can be 
further modified by enzymes such as hyaluronidases.

Biological functions of hyaluronan

HA has diverse biological functions ranging from providing 
mechanical support to tissues to regulating cell behavior. One of 
the critical roles of HA is its ability to provide hydration and 
lubrication to tissues. In joints, for example, HA forms a viscous

fluid that helps cushion and lubricate the joint surfaces, 
reducing friction and wear. This property makes HA a useful 
component in medical devices such as viscosupplements and 
artificial joint fluids.

HA also plays a vital role in tissue repair and regeneration. 
During tissue injury, HA synthesis is upregulated, resulting in 
the accumulation of HA in the damaged area. The HA acts as a 
scaffold for cells to migrate and proliferate, aiding in the healing 
process. The presence of HA has also been shown to reduce 
inflammation and promote angiogenesis, the formation of new 
blood vessels.

HA is also involved in cell signaling and regulation. It can 
interact with cell surface receptors such as CD44 and RHAMM, 
triggering signaling pathways that can affect cell behavior. For 
example, HA binding to CD44 can activate intracellular 
signaling pathways that promote cell proliferation, survival, and 
migration.

In addition to its roles in tissue repair and regulation, HA have 
potential applications in several fields, including drug delivery 
and tissue engineering. Its biocompatibility and ability to form a 
viscous gel make it an attractive material for drug delivery 
applications. HA has also been used as a scaffold material in 
tissue engineering, providing a substrate for cells to grow and 
differentiate.

CONCLUSION
In conclusion, hyaluronan is a versatile biomolecule with diverse 
biological functions. Its ability to provide hydration and 
lubrication to tissues, aid in tissue repair and regeneration, and 
regulate cell behavior make it a vital component in many 
biological processes. Its unique properties also make it a 
promising material for medical and biotechnological 
applications. Further research on HA and its functions may lead 
to new treatments and therapies for various diseases and 
injuries.
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