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Objectives of today’s Lecture

After completion of this lecture you will be able to 
know
– Diuretics
• Definition

• Classification

• Names of members in classes

• Mechanism of action

• Major indications

• Major side effects and Precautions

• Major drug interactions 

• MCQs related to Diuretics



•Kidney- –Weight- 0.5% of Body, –Receive 25% of cardiac output (50 times)•Kidney functions–Balance of electrolytes, Plasma volume, Acid Base–Activation of Vitamin D–Synthesis of Erythropoietin, Urokinase–Excretion of Urea, Uric acid, Creatinine etc.•Transport types–Passive•Simple, channel mediated and facilitated diffusion, solvent drag–Active•Primary  and Secondary (Symports and Secondary Counter transport)

Facts of Renal Physiology



Facts related to Renal Physiology
•Pressure difference at Bowman’s Capsule- 20mm Hg•Filter= Plasma-Proteins•Volume of –Filter- 180 liters–Urine- 1.5 liters (1%)•Kidneys–Renal Blood Flow- 1200ml/min–Renal Plasma Flow- 650 ml/min–GFR- 120 ml/min–Reabsorb – Sodium, Chloride and Bicarbonates > 99% while Potassium about 85%



Terminology
Natriuresis- increased sodium excretion

Kaliuresis- Increased Potassium excretion
Diuretics-  Drugs which cause a net loss of Na+ and water in urine. (Exception- Osmotic diuretics (Mannitol) don't cause natriuresis but produce diuresis



– Leaky- Freely permeable to water, solutes

• Active absorption of 
– Sodium Chloride, 

– Sodium Bicarbonate

–Glucose

–Amino Acids

–Organic Solutes
• Followed by passive absorption of water

Proximal Tubule



• Descending limb- 

–Permeable to water

• Thick ascending limb – 
– Impermeable to water but 

–Permeable to sodium by Na+K+2Cl- Co 
transport 

–About 25% of filtered sodium is absorbed here

Loop Of Henle



• Contact between Ascending limb with afferent 
arterioles – by specialized columnar epithelial 
cells Macula Densa

• Macula Densa sense NaCl conc. in filtrate

• Give signal to J.G. Cells present in afferent 
arterioles

• J.G. Cells of afferent arterioles secrete Renin

Macula Densa and Juxtaglomerular 
Apparatus



RAAS in response to low BP, or Low 
Na 

Renin- 

– Angiotensinogen  - Angiotensin I

 ACE- 

– Angiotensin II-

– Sympathetic, Aldosterone

Vasoconstriction, Sodium and water retention,  



• Active transport of sodium by NaCl 
symport

• Calcium excretion is regulated (Parathomone 
and Calcitriol, increase absorption of calcium)

Early Distal Tubule 



Nephron parts and their functions
SEGMENT FUNCTION
Glomerulus Formation of glomerular filtrate

Proximal convoluted 
tubule (PCT)

Reabsorption of 65% of filtered Na+/K+/ Ca2+, and Mg2+;  85% of NaHCO3, 
(activity of Carbonic an-hydrase enzyme) and nearly,  100% of glucose and 
amino acids.
 Iso-osmotic reabsorption of water., Secretion and reabsorption of organic acids 
and bases, including uric acid and most diuretics

Thin descending limb of 
Henle’s loop

Passive reabsorption of water

Thick ascending limb of 
Henle’s loop (TAL) Active reabsorption of 25% of filtered Na+/K+/2Cl−; , secondary  re-

absorption of Ca2+ and Mg2+

Distal convoluted tubule 
(DCT) Active reabsorption of 4–8% of filtered Na+ Cl−

; Ca2+ reabsorption 

under parathyroid hormone control

Cortical collecting tubule 
(CCT)

Na+ reabsorption (2–5%) coupled to K+ and H+ secretion (under 

Aldosterone)

Medullary collecting duct Water reabsorption under Vasopressin control



 The relative magnitudes of Na+ 
reabsorption at sites

• PT         - 65%

• Asc LH  - 25%

• DT         - 9%

• CD         - 1%.



Control of Renal Function
• Sympathetic- Increase Na reabsorption, Renin

• RAAS- Renin in response to Low sodium, Low BP

• ADH – Water reabsorption at collecting duct

• Atrial Natriuretic Peptide/Factor- Released when 
atrial pressure is high and causes solute and water 
diuresis and reduces blood volume and BP. Inhibits 
synthesis of Renin, Aldosterone, ADH and 
overcomes the long term persistent effect of 
aldosterone (Opposite of RAAS)

• Prostaglandins- maintain renal circulation



Diuretics
• Carbonic Anhydrase Inhibitors (Site I)
–Brinzolamide, Acetazolamide, Dorzolamide

• Osmotic Diuretic (Site II)
–Glycerine, Urea,  Mannitol, Isosorbide

• Loop Diuretics (Site III)- TALH
– Frusemide/ Furosemide, Bumetanide, Torasemide, 

Ethacrynic acid
• Thiazide Diuretics (Site IV)
– Hydrochlorothiazide, Clopamide, Benzthiazide, 

Chlorthalidone, Metolazone, Xipamide, Indapamide
• Potassium Sparing Diuretics (Site V)
– Aldosterone Antagonist

• Spironolactone, Canrenone, Eplerone

– Direct Acting (Inhibition of renal epithelial Nq+ channel
• Triamterene, Amiloride (more potent)



Carbonic An-hydrase Inhibitors

Osmotic Diuretics

Loop Diuretics (High Ceiling)

Thiazide diuretics

Potassium Sparing Diuretics



Carbonic Anhydrase Inhibitors

Carbonic Anhydrase Inhibitors



1) Acetazolamide 



Acetazolamide

• Structure Activity Relationship (SAR) 

• 1. The unsubstituted sulphamoyl group is essential for 
the activity. 

• 2. The sulphamoyl group must attached to aromatic 
ring. 

• 3. Substitution of a methyl group on one of the 
acetazolamide's ring nitrogens yields 

• methazolamide which also retain carbonic anhydrase 
inhibitor activity. 

• 2) Methazolamide 



Methazolamide

IUPAC NAME:N-[5-(amino sulphonyl)3- methyl 1,3,4 thiazol-2-
ylidene]acetamide

Uses:   1)  as a diuretics

                  2)  In glaucoma
                  3) it also has antineoplastic  property.



Dichlorphenamide

IUPAC NAME:4,5-dichloro-1,3benzenedisulphonamide.

Uses: In gluacoma
          Effective in cases of theapy resistant epilepsy
          As  a diuretics.



Thiazides



Thiazides

• STRUCTURE ACTIVITY RELATIONSHIP (SAR) 

•  At position 3 the substitution of alkyl, cycloalkyl, haloalkyl and oralkyl groups give potent diuretic 
compound. For e.g. Cyclopenthiazide. 

• Substitution at position 2 and 3 gives highly potent compound for e.g. Polythiazide. 



• Substitution of alkyl group at position 4 gives inactive compound. 

• Substitution at position 6 with chlorine, bromine or fluorine give highly active com pound. For 
e.g. Hydroflumethiazide. 

• At position 7 free sulphamoyl group (NH,SO,) is essential for diuretic activity. 

• If Methylation or acylation is done at position 7, it decreases or completely losse the activity.

       Further the introduction of benzyı compound i.e. Bendrofluazide. 
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