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Loop Dluretlcs Loy 4t on wow|Kv] Or ounm

> Mechanlsm of action

» Loop diuretics inhibit the cotransport of Na+/ K+/2C\-
in the luminal membrane in the ascending limb of the
‘loop of Henle. Therefore, reabsorption of these ions is
‘decreased.

b The loop diuretics are the most eﬂ‘lcacmus of the
dluretlc drugs.

= Lnke thiazides these agents: must be secreted into the
tubular fluid by proxumal tubu\e cells.
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Loop Diuretics

S T -~ .,.““.v A K + /2C| _
> Loop diuretics inhibit the luminal Na ks ,

transporter in the TAL of Henle’s loop-

» By Inhibiting this transporter, the loop d.luretlcs reduce
the reabsorption of NaCl and also diminish the lumep.
POsitive potential that comes from K + recycling.

» This Positive potential normally drives divalent cation
‘reabsorption in the TAL and by reducing this potential,

100p diuretics cause an increase in M
-excretion. . . . R
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Loop Diuretics. fe \

, Actions:

e taglandin agtions on kidney vasculature)
» Side effects: ; : it -
- ~ i \J—P ; ,
Oto.to._xc.lty reversible (esp. withzaminoglycoside
antibiotics |

—~— ProbL\eens o \\enx\"\‘*g o 2d Y dw&-‘
Hyperuricemia |

Acute hypovolemia (severe and
rapid reduction in blood volume)
Hypokalemia
Hypomagnesemia
Allergic reaction (All loop diuretics, with
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» Specific agents:
Bumetanide » | -

Furosemide (most commonly used)
- ‘Torsemide

Ethacrynic acid

TABLE 15-4 Typ|cal dosages of loop dluret|cs

Drug

i Total Dally Oral Dose'

Bumet_amde‘

Furosemlde

f,’ﬁ,;Torsemlde

'As single dose or in two divided doses,
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‘Potassium- -sparing Diuretics

» There are two types of potassium spal‘lng diuretics:

1) Renal epithelial Na+ channel inhibitors - amiloride,
- triamterene.

2) Aldosterone Antagonists - spironolactone,
-~ eplerenone, :

2 They are not very efficacious diuretics. They

commonly used in combination with other diuretics,
for their potassium- -Sparing properties.
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PotassiUm-sparing Diuretics
1) Na* channel inhibitors -
-+ amiloride, triamterene. - e
o cr- -~
b - Slde effects: [ Principal cell W/Aldos‘terone
-+ The most obvious side effect L., ®
s is an extension of the = .. . -
- therapeutic action of these R S
- drugs, that is hyperkalemia. 2
~ + These drugs are | L S NI
" contraindicated in situations P chamnel
In Wthh hyperkalemla — Intercalated cell

occur such asin renal failure,

[
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Potassium-sparing Diuretics -

2) Aldosterone Antagonists - spironolactone, eplerenone.

- ;‘Qilgg:tfg %nsyigtsl aS a‘typical steroid hormone. Aldosterone
‘-Fnucleus Th Plasmic receptor that is transported to the
- 1Ne aldOSteronefreceptor [AR] complex binds to
‘DNA elements to enhance the synthesis of a Na+, K+-ATPase

-and a Na* channel involved in a Natand K* transport in the
distal tubule and collecting ducts. ‘

» Net aldosterone effect: =
- » INa+ reabsorption No' —b gt € gane vanscrton
S

% K+ secretion
» :Spironolactone and eplerenone bind to
the intracellular receptor blocking the action
of aldosterone on gene expression.
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2) Aldosterone Antagonists - spironolacton ’ .
- Toniclties: o Na+ channel inhibitors.

» Toxicities and cautions are similar t
» Due to its steroid structure, spiron
. hae—antiandrogen effects such as gyn
0 ~ai- Therefore, the drug should not be gi
Sex WaTMens ChronlC baSIS,

b whas little affinity for androgen or progesterone
. Trecepfors. Therefore it is void of the unpleasant steroid
e - hormone-like effects. 2 DV s =

olactone can cause
ecomastia in men.
ven at high doses on a

morane ‘N Hhe . amound O~Q. -
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» Mechanism of action:

» They inhibit carbonic
anhydrase located . S H o
intracellularly (cytoplasm)and + .} | adi [ Intersiuum
on the apical membrane of the = ‘wine || twbuwe jj 770
proximal tubular epithelium. L

» Carbonic anhydrase inhibitors, = el AN
by blocking the enzyme, S ey

prevent the reabsorption of (.

NaHCO;" and hence diuresis %% %

OoCccurs. :‘_‘;; H?_CO;,

» Additionally, HCO5™ is retained |
in the lumen, with marked ool cAlp Al ]

73 45 ._Na+-:: .
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Acetazolamide
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Cal’bon'C a”hydl‘ase |nh|b|tors W
,115,de effects:

Metabolic acidosis
+ Potassium depletion

;?’ Kldney stone formation (Calcmm salts are —» 229 dscht PR O

\_;(. \)»o /"""‘—ﬁ—’

."relatlvely insoluble at alkaline pH, which means that the H 355 Cien

j}potentlal for renal stone formation: from these salts is enhanced) i)
;g Drowsiness’, &) . n EEEEsE T
p Paresthesua (numﬁness and tlnghng) |
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(due to- Ioss of HCO3 )
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Carbonic anhydrase inhibitors

b Specmc agents: g
.ff:' Acetozalamide (pW)

' . _Dichlorphenamide

. Methazolamide
Dorzo\amlde (tOP‘Ca‘)

Brmzolamlde (top\ca\)
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* ol waeel mainly  ad diurehic “C?Wg'
‘Carbonic anhydrase- inhibitors -

» Therapeutic uses:

At present, the major chnlc’ql__a'p‘p‘l_lcatlons o
dcetazolamide involve carbonic anhydrase—dependsgt

HCO3- and fluid transport at sites other than the ki ney.
@) Treatment of glaucoma

1 G st b e d G

B E .\ C S*-\-DJ__ 2 TABLE 15-3 Carbonic anhydrase inhibitors used
orally in the treatment of glaucoma.
DG i R T " Usual OralDosage -
Dichlorphenamida _
_ Methazolamide e
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M,Carbonlc anhydrase inhibitors

b Therapeutlc uses:

C’ Uﬂna#‘—walkallmzatlon (&\w Ao)):»)J(,j)}\%ob\_ﬁs\’)

Uric acid and cystine are relatively insoluble and
may form stones in acidic urine.

Therefore, in cystinuria, a disorder of cystine
reabsorption, solubility of cystine can be enhanced
by increasing urinary pH from 7.0 to 7.5 with
carbonic anhydrase inhibitors. In the case of uric
acid, pH needs to be raised only to 6.0 or 6.5.

Cud & 3 Mountain sickness
3. . Acetazolamide can be used in the prophylaX|s of acute

\,gl

mountain sickness among healthy, physically active
individuals who rapidly ascend above 10,000 feet.

. Acetazolamide given nightly for 5 days before the
ascent prevents the weakness, breathlessness,
dizziness, nausea, and cerebral as well as pulmonary__.

medema characterlst|c of the syndrome.
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» Therapeutic uSeshydraselnh|b|tors
© @ Metabolic alkalosis

hiah P Rloedd .

. &. Epilepsy ( S =)

'Ca!‘bonic anhydrase inhibitors have been used as
e .+ L _adjuvants-in-the treatment of epilepsy and in some

forms of hypokalemic periodic paralysis.
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; - Thiazide diuretics
bt '- Loop diuretics

K*-sparing diuretics

Acetazolamide
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» Lbop diuretics: blocks the

sodium/potassium/chloride transporter
In the ascending loop of Henle,

pOtassium-wasting

+ Thiazide diuretics: blocks the
sodium/chloride transporter-in the distal
tubule, potassium-wasting |

» Amiloride: directly blocks sodium
channels in the collecting duct,

potassium -Sparing.

} Spironolactone: blocks the
aldosterone receptors in the cortica]
Collecting duct. This Causes a decrease

In:sodium and water reabsorption and
decreases. potassium secreting

( therefo re-is- potassium»sparing) e
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Osmotlc diuretics = 7 it €A

A\ [’" @q
b Mechamsm of Action g"A’\JD/’*P St

bsorbed
» Osmotic diuretics are freely filterable-but nOtlrteuabule
and prevent H,0 reabsorptlon in the proxima
b Spec:ﬂc agents:

+ Mannitol s oo

» Mannitol | is poorly o, f OéﬁOT/C D(Uma

absorbed by the GI tract

and when admlmstered ‘\9\
orally, it causes osmotlc,,\‘m\n
diarrhea rather than T
diuresis. For systemic % Al
effect, mannitol must be 4
given mtravenously
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compar :
diur(ESistTﬁﬂt and extracts water from cells. Prior to the
Volu » tNIS leads to expansion of the extracellular

me and hyponatremi_a.k.lhis increage in extracellular

fluid volume could exacefhate csngestive heart failure or
pulmonary congestion. . |

o) " Dehydration can occur if water is not replaced adequately.

» Clinical Uses S e
‘ used to maintain urine flow following acute toxic

re _
Twheeét?on of su tances capable of producmgj%
Iail; I8 Maintaining uriné flow preserves lc_mq term |
: v d ma_)LSﬁy_Q_tb—e—patient from dialysis.

function an
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