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Diuretics are drugs that cause a net loss of sodium and water from the body through
the kidney resulting in contraction of the extracellular fluid ..
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2- Renal
A. K+-losing diuretics
O Thiazides.
O Loop-diuretics.
O Carbonicanhydraseinhibitors.
O Osmoticdiuretics.

B. K+-sparing diuretics
O Spironolactone-amiloride-triamterene.
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General Principles in Diuretic Therapy
1. Diuretics act by different mechanisms and at different sites along the nephron.
Thus, they have a synergistic effect if they are combined together.
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2. All diuretics (except spironolactone) have to reach their site of action in the
lumen of the nephron, by organic acid or organic base secretory systems.
Therefore, any defect in delivery of diuretics to their sites of action (e.g. in renal
impairment) will result in diminished diuretic response.
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from blood side
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3. Carbonic anhydrase inhibitors, thiazides and loop diuretics are organic
acids secreted by organic acid secretory systems and, therefore, compete with
secretion of other organic acids such as uric acid resulting in hyperuricemia.
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4. Diuretics interfering with reabsorption of Na+ at any site lead to enhanced
Na+ reabsorption in exchange with K+& H+ at distal tubule (aldosterone-
dependent Na+/K+/H+ exchange site) — hypokalemia and alkalosis.

e & 5 man 7 tubule Jb a ) Ol O Jaidiy (U4 501 43 (o s U Lalia 5 Al sla
ez yala 5 K & H J) 4lSe JAx g aallai lay aaail W Na J) o« ¢ > compansation
hypokalemia and alkalosis

5. Diuretics inhibiting Na+ reabsorption at a certain site interfere with other
renal functions related to Na+ reabsorption at that site, for example:

I. Loop diuretics inhibit Ca2+ & Mg2+ reabsorption at thick ascending loop.
II. K+-retaining diuretics inhibit excretion of K+ and Mg2+ ions in distal tubule.
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THIAZIDE DIURETICS

Moderately powerful diuretics 3 58l 4o 5ia 2y moderate & Caial de ganall sla
maind! s& sa NaCl reabsorption exie uay M proximal part of distal tubule J) & Jxids
action

Mechanism of Action

1- Diuretic: Inhibit active NaCl reabsorption in the early part of distal

tubule (diluting segment) causing excretion of 5-10 % of filtered Na+.
¢l sy inhibition Jee! Wlé Na reabsorption J! (e %) + (e A sl oo dalaid) gla LSS 4
glumeruli Ju filtration 402l (e aleas) M Na Jl (= 7 + J excretion Jaz

2- Vasodilatoraction:

[.  Depletion of Na+ from arterial wall—| sensetivity to noradrenaline and
angiotensin
II. K+ channel opener — hyperpolarization — relaxation of vascular smooth
muscle
[II. May increase vasodilator PGs
IV. May direct
Y dslaa lie ¥ oaal 5 bl gl ki legd le 4 5 vasodilation J) o8 s Le 4l aads o)
@l Al sa agaal
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Urine Blood
Excess Na+ Hyponatremia
Excess Cl- Hypochloremia
Excess H,O Hypovolemia
Excess K+ Hypokalemia
Excess H+ Alkalosis
Excess Mg++ Hypomagnesemia
| Cat++ excretion Hypercalcemia
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Therapeutic Uses:
[.  All types of salt & water retention: (mild to moderate)
a. Generalized edema
b. b. Ascites
c. c.pleural & pericardial effusion
‘Y lexinl) e S a
GilS b il gedema J) gl 53 (x g 5 ) Jie salt & water retention 48 yuay 24 gL alaainy
diuretic J) L Jarinsiy 4de 4a5l
A edema J 25 W sedema J g5 (g s s sa A 5 Agcites J) ) s g
a8 was law plural/ peritoneum / pericardial Jis j»a: membrane J be juay lan Ol
filtration of water
preitoneum effusion J) (i 4di s ascites J!

II. Hypertension: mild and moderate HTN

O Initially: diuresis — | blood volume.

O Persistent effect: due to vasodilation

N.B.: Patients on thiazides have a reduced risk of osteoporosis and hip fractures as
they | Ca2+ excretion. So, thiazides are preferred in elderly hypertensives.
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III. Idiopathic hypercalciuria & recurrent Ca2+ stones
O Chronic therapy — | GFR & 1 tubular Ca2+ reabsorption — | Ca2+ excretion.
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Jb ey A Ca excretion J) g 7 () J) Gials Jeas chronic therapy J) e Le Sla
hypovolemia (alele Ual 431 408l A4l 5 Ca reabsorption J) & haw = JUb 5 distal part
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Jé filtration J 43 43 Ca

IV. Nephrogenic diabetes insipidus

O Chronic therapy paradoxically| urine output in nephrogenic diabetes insipidus
(may be due to | GFR — | urine volume or 1 sensitivity of ADH receptors in
tubular cells).
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Adverse Effects

Hypovolemia
Hypotension
Hyponatremia
Hypokalemia
Metabolic alkalosis
Hypochloremia
Hypomagnesemia
Ca J s2c L meniral Jb perald agale) s hypo pelS Sbal aa M agic WSSV J o) J 528
8. Hypercalcemia.
9. Hyperglycemia:
* | Insulin release: thiazide-induced hypokalemia —1 K+ out-flux from pancreatic
islet cells — membrane hyper-polarization —[2]Ca2+ influx —[2]insulin release.
* | peripheral glucose utilization
S S 0 5 70 Ll s hyperglycemia 4esl (o3) dery ) 255 (Saa A Llail) (aa (10 *
Sl b dia e ) 5 S aatie ) Gl e () oS5 A
a5 K J) & gbaiill 4aiis Ca channel @85 (Sas & je (Sae 43l vasodilation d) xie J8 LiSa
pancreas J WA cuay le S 5 juan A Y
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lsa Ca d glse W (SICa J) Jsad par 7y V) 3l 5 membrane hyperpolarization Jex
movement or contraction of microtubule Jex G\ Jaay S Wl Slaal ga 48¥ (S0l WA
7 line clia & KN J 50 aial W Gl g membrane J e ¢l i) adi vesicles J) & s law <
by Sl A 2 50 ) b (gt Ll el
glucose J1 LAY alasinl JIy ey glucose utilization (Ao 5L (Sae | ga p o*
10. Hyperlipidemia: (1 blood cholesterol &LDL)
cholesterol & LDL JI 334 ) e il all 43l gl
11. Hyperuricemia. (|tubular secretion of uric acid)
uric acidd\uggj@gwémigd';ﬁc)@jlumend\ \),;ngme)\)gﬂ\&ﬁﬁ\oﬂ\jﬂ\ Al 4ald
A s hyperuricemia Jexy 43l 535 7 ) s blood J uric acid J) eSe aa ¥z ) (A JAN G
gout dexy 43l (5375 (Saa
12. Hypersensitivity.
13. Impotence.

‘5.%\.5_\::.5;.\; dad A

Pharmacokinetics
- The drugs are effective orally.
- All thiazides are secreted by the organic acid secretory system of the kidney - Onset:
1 hr and duration: variable 8-24 hr
- Most thiazides take 1 to 3 weeks to produce a stable reduction in blood pressure
3 )las o sal 5 orally AR g ) gall Aol
blood pressure J) e Lexsi Al cpay (sl < g by | sall ) ) U



Doses and Preparations
e Hydrochlorthiazide & chlorthiazide
e Drugs related to Thiazides

- Chlorthalidone: very long acting (it is given once/d)
- Indapamide:Vasodilator properities - less metabolic side
effects — can be used in patient with renal failure
- Metolazone: more potent than thiazide — effective in cases
of advanced renalfailure
thiazides Jb 425¥) (e s 8 e
chlorthiazide s Hydrochlorthiazide & a¢ie o5& 5 thiazides group s Js¥) sl
) oasi Janty (sla 430391 58 group of drug related to thiazide s W S8 Alie S
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