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Diuretics 
Fig III-12. Drug Actions at the Various Renal Tubular Segments

· Clinical Uses: HTN, heart failure, edematous states, renal dysfunction, hypercalcemias, nephrolithiasis, glaucoma & mountain sickness. 
· % Na+ reabsorption in renal tubular segments: 
PCT > 60%, TAL < 25%, DCT < 10% & CT < 4%. 
PCT = Proximal Convoluted Tubule
TAL = Thick Ascending Limb
DCT = Distal Convoluted Tubule
CT = Collecting Tubule 
· Hypokalemia & Alkalosis: diuretics blocking Na+ reabsorption above CT increase Na+ load to collecting tubules & ducts (“downstream”) 
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loss of K+ hypokalemia. 
· With loop & thiazide diuretics the associated loss of H+[image: image2.png]


 alkalosis. 
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Osmotic Diuretics 
· Mannitol (IV) inhibits water reabsorption in the PCT (main site) thin descending limb of the loop of Henle and collecting ducts. 
· Increases urine volume preventing anuria in hemolysis & rhabdomyolysis and facilitates elimination of toxic drugs (eg, cisplatin) 
· Similar osmotic actions in the ECF of other tissues [image: image4.png]
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intraocular & intracerebral pressure 
· Adverse: nausea & vomiting, chills, electrolyte imbalance, hypovolemia, chest pain. 
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Fig III-13. Actions of Carbonic Anhydrase Inhibitors

Carbonic Anhydrase Inhibitors 
· Acetazolamide & dorzolamide inhibit CA [image: image6.png]
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CO2 formation in lumen & [image: image8.png]


formation of carbonic acid [image: image9.png]
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intracellular HCO3- & H+ 
· [image: image11.png]


Na+ reabsorption due to [image: image12.png]


protons needed for Na+/H+ antiporter 
· Filtered HCO3- [image: image13.png]


bicarbonaturia (with acidosis) and major Na+ load “downstream” [image: image14.png]


hypokalemia. 
· Rx uses: Glaucoma ([image: image15.png]


 aqueous humor), acute mountain sickness, metabolic alkalosis, elimination of acidic drugs 
· Adverse: acidosis, bicarbonaturia, hypokalemia, hyperchloremia, paresthesias, & renal stones (hypercalciuria, phosphaturia). 
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Fig III-14. Actions of Loop Diuretics on Thick Ascending limb (TAL)

Actions of Loop Diuretics 
· Inhibit the Na+/K+/2Cl- cotransporter on luminal membrane of TAL 
· Normally, Na+ reabsorbed returns to blood via Na+K+-ATPase exchange mechanism & by Na+/Cl- cotransporter. High intracellular K+ results in back-diffusion across luminal membrane [image: image17.png]


+ve potential (electrogenic) that drives reabsorption of Ca2+ & Mg2+. 
· Inhibition of the Na+/K+/2Cl- cotransporter [image: image18.png]
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intracellular K+ [image: image20.png]
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back-diffusion of K+ [image: image22.png]
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reabsorption of Ca2+ & Mg2+. 
· Delivery of an increased Na+ load “downstream” enhances loss of K+ ions & protons at the level of the collecting tubules. 
· So loops [image: image24.png]


urinary levels of Na+, K+, Ca2+, Mg2+ & Cl-. 
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Loop Diuretics 
· Furosemide, ethacrynic acid – filtered & secreted in proximal tubule 
· Rx uses: acute pulmonary edema, acute renal failure, anion overdose, CHF, hypercalcemic states, HTN & refractory edemas. 
· Adverse effects: allergies, alkalosis, hypokalemia, hypomagnesemia, hyperuricemia, hypovolemia, ototoxicity (ethacrynate > furosemide) enhanced by aminoglycosides. 
· Decrease Li+ clearance. 




