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Mechanism of action:

1. Diuretic: block the 2 Cl- /Na+ /K+ reabsorption pump in the thick ascending
loop of Henle resulting in:

e Excretion of 20% of filtered Na+.

e Interference with medullary hypertonicity - failure of water reabsorption by
medulla under effect of ADH - excretion of water in excess of Na+ .
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2. Vasodilator: release vasodilator PGs & , of Na+ from arterial wall:

e VD of afferent arteriole - 1 glomerular filtration.
e Increase renal blood flow—> useful in acute renal failure.
e |V - Venodilator - useful in acute pulmonary oedema.
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Loop diuretics are high ceiling diuretics as they block
nearly all reabsorption sites - excretion of 20% of
filtered Na+ (maximum capacity of the ascending loop).
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Pharmacokinetics

e Loop diuretics are highly protein bound (90%).

e Good absorbed orally

e Onset: 30 min. and Duration: 4 hrs (in taken orally)
e |V: onset within 5 min.
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Action:
Urine Blood

Excess Na+ Hyponatremia

Excess Cl- Hypochloremia

Excess H20 (due to |, Hypovolemia

medullary hypertonicity)

Excess K+ Hypokalemia

Excess H+ Alkalosis

Excess Mg++ Hypomagnesemia

Excess Ca++ (No hypocalcemia as Ca is
reabsorbed again in DCT
under the control of PTH)
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Indications of Loop Diuretics:
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e Emergency (rapid & potent dehydrating effect; can be given IV)
1. Hypertensive encephalopathy.

2. Acute pulmonary edema
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e Cases Refractory to other Diuretics
1. Refractory edema (severe CHF, liver cirrhosis, renal insufficiency).
2. Acute renal failure
-Mrenal blood flow
- High ceiling: can induce diuresis when GFR below 10 ml/min
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e Electrolyte & Acid-base Disturbances
1. Hypercalcemia.
2. Hyperkalemia:

Inhibit reabsorption of K+ in loop of Henle & increase K+ excretion in exchange
with Na+ in distal tubules.

3. Distal renal tubular acidosis
M H+ excretion in exchange with Na+ at distal tubule.
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Adverse Effects:

The same as thiazide diuretics (Hypo..... & Hyper......) but it causes:
1. Ototoxicity.

2. NephrOtoxicity .
3. RefractOriness (see below).

Cadl 25 sa Y 2o W (3 banalls thiazide i 4 AE
1. Hypovolemia 2. Hypotension 3.Hyponatremia
4.Hypokalemia 5. Metabolic alkalosis 6.Hypochloremia

7. Hypomagnesemia



8. Hyperglycemia:

* 4 Insulin release: thiazide-induced hypokalemia = 1 K+ outflux from
pancreatic islet cells > membrane hyperpolarization ECa2+ influx -Binsulin
release.

9. Hyperlipidemia: (1 blood cholesterol &LDL)

10. Hyperuricemia. (J tubular secretion of uric acid)
11. Hypersensitivity.

12. Impotence.
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Drug interactions:

1. NSAIDs inhibit PGs synthesis - interfere with action of loop diuretics.
2. With aminoglycosides - " ototoxicity

3. With cephalosporines—> 1 nephrotoxicity (ladtad) Jae)
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\Causes & management of refractoriness to loop diuretics
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A. Pharmacokinetic Causes (level)

I. Defective intestinal absorption in decompensated HF: Give the diuretic IV.

Il. Defective plasma protein binding in hypoalbuminemic states (liver cirrhosis &
nephrotic syndrome) - extravascular diffusion of diuretic -, renal excretion:

Mix the diuretic with albumin prior to infusion.

Ill. Defective excretion of diuretics by acid secretory system in renal impairment
due to accumulation of acids: 4* Dose of diuretics
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B. Pharmacodynamic Causes

I. Hypertrophy of distal tubular cells (on chronic use > Na+ reabsorption
—>blunts the action of the diuretic): Add thiazides

Il. Na+ lost by loop diureticis reabsorbed in exchange with K+ in distal tubules
(under the effect of aldosterone) Add the aldosterone antagonist spironolactone.
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Doses and Preparations (all are sulfonamide-like except ethacrynic acid)

e Frusemide : oral dose 80 mg (40 - 120); IV dose 40 mg (20 - 60 mg).
e Bumetanide (40 times more potent): oral and IV dose 1 - 5 mg.

e Ethacrynic acid.

e Torsemide

e Endocrinone
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OSMOTIC DIURETICS
(Mannitol)

Mechanism of Action:

Mannitol is freely filtrated at the glomerulus with limited reabsorption by renal
tubules = increase in osmotic pressure of tubular filtrate resulting in:

e Retention of water and increased urine volume (main effect - useful as
DEHYDRATING agent).

e Opposing plasma osmotic pressure = inhibition of Na+ reabsorption
throughout the nephron (but to a much lesser extent than water; so, they
are INEFFECTIVE in edematous states with Na+ overload).
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Indications:

1. Dehydrating agents for:

a) Cerebral edema (caused by head injury or brain surgery) to produce rapid
reduction of intracranial tension.

b) Acute congestive glaucoma to produce rapid of reduction of intraocular
tension.
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2. Prophylaxis against acute renal failure:

e Mannitol prevents acute renal failure following surgery, trauma or
hemolytic transfusion reactions by maintaining high rate of urine flow,
preventing concentration of toxic agents which cause renal damage.
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Adverse Effects & Contraindications:

¢ Inimpaired renal function (e.g. acute renal failure), mannitol is not filtered
& persists in plasma - 4 intravascular volume - heart failure &
dilutional hyponatremia

e Clin acute renal failure & congestive heart failure.
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