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DESCRIPTION

Dry eye disease, also known as keratoconjunctivitis sicca, is a 
common ocular condition that affects millions of people 
worldwide. It results from a disruption in the delicate balance of 
tear production and drainage, leading to uncomfortable 
symptoms such as ocular dryness, irritation, and blurred vision. 
While various factors can contribute to dry eye, one key player in 
this complex scenario is the family of proteins known as 
aquaporins, which play a vital role in maintaining the 
homeostasis of the tear film and ocular surface. In this article, we 
will explore the significance of aquaporins in lacrimal glands and 
their essential role in dry eye disease. Before delving into the role 
of aquaporins, it's essential to understand the fundamentals of 
dry eye disease. Tears, produced by the lacrimal glands, are 
essential for maintaining the health and comfort of the ocular 
surface. The tear film consists of three layers ie, an outer lipid 
layer, a middle aqueous layer, and an inner mucin layer. The 
aqueous layer, secreted by the main lacrimal gland and accessory 
glands in the conjunctiva, provides moisture and essential 
nutrients to the cornea and conjunctiva. Dry eye disease occurs 
when the production, composition, or stability of the tear film is 
disrupted. This can result from a variety of causes, including 
aging, hormonal changes, environmental factors, systemic 
diseases, medications, or ocular surface irregularities. 
Importantly, it can also be associated with the malfunction of 
aquaporins, which are specialized proteins responsible for water 
transport. Aquaporins are a family of transmembrane proteins 
that facilitate the transport of water and other small solutes 
across cell membranes. These proteins are found throughout the 
human body, including the lacrimal glands, where they play a 
pivotal role in tear production and maintenance of the ocular 
surface. Of the various types of aquaporins, AQP1, AQP3, and 
AQP5 are particularly relevant to the lacrimal glands. AQP1 is 
the most abundant aquaporin in the lacrimal gland, and it is 
primarily located in the endothelial cells of blood vessels and 
acinar cells. AQP1 is involved in the transport of water and 
glycerol, contributing to the isotonicity of tears. Its malfunction 
can lead to reduced tear fluid production and changes in tear 
osmolarity, both of which are associated with dry eye disease.

AQP3 is found in the lacrimal gland and the conjunctival 
epithelium. It is responsible for transporting water and glycerol 
across cell membranes, aiding in the maintenance of the ocular 
surface. Reduced AQP3 expression or function can result in 
decreased water content in tears and worsen the symptoms of dry 
eye. AQP5 is located in the apical membrane of acinar cells in the 
lacrimal gland and is essential for the secretion of water into 
tears. Its dysfunction can severely impair tear fluid production, 
leading to dry eye symptoms. The malfunction of aquaporins in 
lacrimal glands can have a profound impact on tear production 
and the overall health of the ocular surface. A decrease in the 
expression or function of aquaporins, especially AQP5, can lead 
to a reduced secretion of water into the tear film. As a result, 
patients may experience insufficient tear fluid, which is a 
common hallmark of dry eye. Aquaporins, including AQP1 and 
AQP3, play a vital role in maintaining the osmolarity of tear 
fluid. Dysfunction of these aquaporins can result in changes in 
tear composition, leading to hyperosmolarity, increased tear 
evaporation, and ocular surface damage. Dry eye disease often 
involves chronic inflammation of the ocular surface. Aquaporins 
are implicated in modulating inflammatory responses. The 
alteration of AQP expression in the lacrimal gland can contribute 
to inflammation and the exacerbation of dry eye symptoms. Dry 
eye, if left untreated, can lead to ocular surface damage, 
including corneal epithelial defects and increased susceptibility to 
infections. The disruption of aquaporin function can contribute 
to these detrimental effects by compromising the health of the 
cornea and conjunctiva. Recognizing the role of aquaporins in 
dry eye disease opens up possibilities for targeted therapies and 
interventions. Research is ongoing to develop medications that 
modulate the expression and function of aquaporins in the 
lacrimal glands. These agents aim to restore the balance of tear 
production and composition, providing relief to dry eye patients. 
Gene therapy approaches are being explored to correct 
aquaporin-related dysfunction in the lacrimal glands. This 
innovative strategy holds the potential of directly addressing the 
root causes of dry eye. Eye drops and ointments containing 
compounds that enhance aquaporin expression and function 
may become part of the dry eye treatment regimen. Lifestyle 
modifications, such  as  increasing  water  intake,  maintaining 
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humidity in indoor environments, and avoiding environmental 
triggers, can help support the function of aquaporins and 
alleviate dry eye symptoms. Dry eye disease is a prevalent and 
often debilitating ocular condition that can significantly affect 
the quality of life. Understanding the role of aquaporins in the 
lacrimal glands and their impact on tear production and ocular

surface health is a important step in developing more effective 
treatments for this condition. As research continues to unravel 
the complexities of aquaporins in the context of dry eye, there is 
optimism that innovative therapies will emerge, offering relief 
and improved vision to those living with this chronic eye 
condition.
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