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Carbonic anhydrases (CAs) are zinc metalloenzymes that primarily catalyze the reversible hydration of carbon dioxide to form bicarbonate and protons, with a  kcat of about 19.74 min-1.. They comprise a family of evolutionarily ancient enzymes found ubiquitously in nature. They play important roles in facilitating transport of carbon dioxide and protons in the intracellular space, across biological membranes and in the unstirred layers of the extracellular space. They act as biomarkers for relatively different kinds of diseases such as cancer and diabetes. Recent studies showed that carbonic anhydrase inhibitors may provide a novel therapy for obesity, cancer, infection and Alzheimer’s disease. This is due to their existence in different isomeric forms as CA I, CA II, CA III, CA IV CA VII, CA XIII, , CA IX, CA XII, CA XIV, CA XV, CA VA, CA, VB. Three acatalytic forms are also known, the CA related proteins (CARP), CARP VIII, CARP X and CARP XI. The presence of these enzymes in so many and different tissues and in so different isoforms, represents an attractive goal for the design of inhibitors with biomedical applications. l-/d-phenylalanine has been implicated as an activator of CA. A proper understanding of this activator as well as others may lead to new approach for the treatment of Alzheimer's disease, aging, and other conditions  The tumour-associated isoenzymes, CAIX and CAXII, are expressed in a wide variety of malignancies and appear to be tightly regulated by microenvironmental hypoxia which may be a reliable biomarker early, later stage and post recovery diagnosis of malignant cells. Ther present review discusses the mechanism of the various isoforms of CA, their inhibitor and activators, and proposes different mechanisms of using these enzyme forms as therapeutic and diagnostic tools.
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