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Abstract: 
 

Eight genetically distinct carbonic anhydrase (CA, EC 4.2.1.1) families catalyze the CO₂ 
hydration reaction to bicarbonate and protons, regulating pH homeostasis, chemosensing, ion 

transport, and metabolism throughout all life kingdoms. Human α-CA isoforms and pathogen 

CAs represent validated drug targets to date. Clinically approved CA inhibitors serve as 

diuretics, antiglaucoma, antiepileptic, antiobesity agents, and treatments for acute mountain 

sickness and tumors, while recent studies have identified applications for CA modulators in 

rheumatoid arthritis, neuropathic pain, neurodegeneration, memory disorders, cerebral 

ischemia, and infections. Recent multitarget strategies united CA modulators with other 

pharmacophores enhancing synergistic efficacy in multifactorial diseases. 

 


