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Abstract

Diuretics refers to heterogeneous groups of drugs that affect increasing urine output, which are classified by
target site of action along the nephron. Most inhibit sodium reabsorption by blocking sodium-transporting proteins.
Other diuretics act in different mechanism; vaptans mainly inhibit water reabsorption, and osmotic diuretics exert
an osmotic gradient to hold water and solvent within the tubular lumen. Physiologic response to diuretic therapy
aiming to maintain volume status increases sodium reabsorption by nephron adaptation and neuro-hormonal
activation. Thus, dietary salt restriction is required to maximize the diuretic effect. Moreover, many medical conditions
cause an inappropriate diuretic response called diuretic resistance. In acute heart failure, loop diuretics, which are
the most potent of diuretics, are recommended for decongestion with many strategies to achieve euvolemic status
including increasing diuretic dosage, using intravenous administration and combining diuretics which is also known
as sequential nephron blockage strategy. Diuretics are also used as anti-hypertensive medication by reducing salt
and water retention. In acute kidney injury, diuretics failed to reduce mortality and the renal replacement therapy
requirement. However, they still play a role in fluid management and can also be used to predict the prognosis.
Moreover, the role of diuretics prescription in chronic kidney disease increases urine output, but not clearance, and
delays the loss of residual urine patients with end stage kidney disease under incident dialysis. Nephrotic syndrome
is the one of many conditions causing diuretic resistance due to hypoalbuminemia and albuminuria. Intravenous
albumin co-administration improves the diuretics response among patients with nephrotic syndrome especially
those with severe hypoalbuminemia. In conclusion, diuretics are commonly used in many conditions. Each group has
different action mechanisms and pharmacokinetic properties. Understanding the pharmacology and clinical

application provides clinicians insights when prescribing diuretics in an effective manner and minimizing adverse effects.
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H,CO, N,CO,
3 Na*
CA V| —— Acetazolamide —|T CAll
H,0+CO,——> CO,*H,0 2K

N

gﬂﬁ 1 ﬂﬁiﬂﬂ?iaaﬂqw“ﬁﬂladmﬂﬁu carbonic anhydrase
inhibitors MMalad@ausu CA, carbonic anhydrase; NBCI,
sodium-bicarbonate cotransporter 1; NHE3, sodium-

hydrogen exchanger 3

2. witvengridfivieladiu thick ascending limb of
Henle loop Waladruiifiunuivlunisganay
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7ol (medullary interstitial concentration)
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vielaaau thick ascending limb of Henle loop NKCC2,
sodium-potassium-chloride cotransporter 2; ClC-Kb,
chloride channel subunit Kb; CaSR, calcium sensing

receptor; ROMK, renal outer medullary potassium channel

3. wfivengviddivieladiutats (distal convoluted
tubule) elunguilfesngu thiazides léun
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Y99%89113 Na-Cl cotransporter (NCC) Faglumum
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(Uil 3)
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5U# 3 nalnnseengrisvesengy thiazides fivioladautane
NCC, sodium-chloride cotransporter; TRPV5, transient
receptor potential channel subfamily V, member 5;
TRPM®6, transient receptor potential channel melastatin
6; ClC-Kb, chloride channel subunit Kb
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4. mﬁaaﬂqw%ﬁwaawﬂmwé’ﬂ (principal cell of

collecting duct) fifuisaangws 2 fumis

4.1 aaﬂqwéé’ué'jy’amiaaﬂq%%“uaﬂaaﬁuu aldoste-
rone lgin spironolactone, eplerenone

4.2 aaﬂqwégugqﬁaqun epithelial Na channel
(ENaC) leitn amiloride, triamterene

m%é’fugﬂmiﬂmﬂé“uisuﬁauﬁviaimﬁﬂLmu'm’f Azl

Anaann1sTulNUNATEURIUTDN9 renal outer

medullary potassium channel (ROMK) mﬂ?juﬁl

Fedmdu potassium-sparing diuretics %28an

mMaAnnnenunadeuludond (Ui 4)
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g‘lJ‘ﬁ 4 ﬂaiﬂﬂﬂsaaﬂqw%‘maqmﬂq'm potassium-sparing
diuretics Mwaavialanan ENaC, epithelial sodium channel;
ROMK, renal outer medullary potassium channel; ClC-Kb,

chloride channel subunit Kb
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diuretics) 1nguiifie vaptans lagluaanquidudasag
V2 receptor fiusnmmiala collecting duct vilwsaslum
arginine vasopressin VLz.Ja’lmiaaaﬂqwétﬁumﬁ@mﬂé’uﬁ’]

WS aquaporin 2 161 (gﬂﬁ 5)
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gﬂﬁ 5 ﬂﬁlﬂﬂﬁi@@ﬂgﬂémaﬂaﬁﬂdm vaptans AQ2, aquaporin
2; AC, adenylyl cyclase; ATP, adenosine triphosphate;

cAMP, cyclic adenosine monophosphate
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FUIUNN SzUVUTEAmMERLUTR sympathetic Lazszuy
g95luu renin-angiotensin-aldosterone azﬁwmmﬁwﬁwﬁa
unsganduluifeusawediuigydely

2. Braking phenomenon inann1sususvesviols
daudu q Winsgandulsfeufisunaunu daufign
grfudiaanzdudamavhanly

fadunsldendutiaanylnlduaimshsmiunsdiin
UsnaundeluemsmeiaueiiteluliiAnnisganduladen
atulF uenanmstimstondutiaamslunneiigau nslin
feongquisemvematimssiuazvaneass rudsnisldendy
eemevanestinfaiuastoiansAvinmlumstulasny



Journal of the Nephrology Society of Thailand [ SN

24 hr
1
100 - —

2 800 - ] Braking
£ - phenomenon
S 600+
'EJ" —
o
@
o a0 — |1 L N
- Post-diuretic
£ 200+ sodium retention
] Isliiniinninnsn

0

D D

D D
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Falaififonidanu msfasammawngduiinuldvesneu
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ity sndaeldfuemarisudasasugaiy
g1fudaanirlunsiueenmaieladielueangms
gviseansvaniilaun probenecid, uremic toxin
1.4 Amzueayiiudmatiaanis (albuminuria) silvien
Fuilaameignivesnumavielaluiuriuueayiiu
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problems)
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Normal

Decreased
maximal effect

Chronic kidney
disease

H Higher dose required to
/" achieve the same response

Urinary Na excretion (mmol)

Serum concentration of diuretics

UM 7 msmevavasdesdudaanizlumstuluiiounis
lamuszaumnuuduresetupuuniiusoudisuiudvae
Afn1sviauvelaunnsas

2.4 m3lgFuedunssnaviildladiosesd (non-
steroidal anti-inflammatory drugs; NSAIDs)
wenanaziinaannisivadeuvendeniidun
Aodlaud Selududinsadiians prostaglandin
il PGE2 Gafiunuivluniseangndvesendy
Yaanizngu loop diuretics dowadvialndiu
thick ascending limb of Henle loop Fsdanalit
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1. aziilanne
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Jaamzogudn msdsunmsuimsedumanasaidend
Tuuna 1-2 Wi vewunRuTegldsu ndsanduussiiune
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ms@@ﬂé’ﬂiﬁdlﬁamﬁﬁdwma 9 AundanTeNiu JsEwnse
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2. azanusulaings
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asthlusnenieniu grdulaanzIgnihanldidueanaiy
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wvansUiTRdwlnguusiendu thiazides Hunils
Tuvuuusnlunsinwinzanuduladeluguieladl
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nsnsesvadlaandindt 30 uudeundt e1ngu thiazides
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diuretics wnu'
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anunsaruauanuiulaialien 140/90 1 Usen vdan
Fsumssnudensufuldeunginssunagldfusnanay
suladisluruafinzaueteos 3 via lnedenduilaans
Dunilsludunds®* 91nnnsAnwmuinen spironolactone
anunsnanausuladindiulddn 8.7 uuusen Wisuisy
nsldenananuulafinlungy beta-blockers %5e alphal-
blockers dsanainuduladinlddn 4 uu.Usen’ wwni
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Tunssnwnmei >

3. mzlanedeunau (acute kidney injury)
griulaanzeeduiiavlatneaiivsglevilunsinunnie
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WeunduldauisadivandnsnisideTiavseanududu
fostndanaunule (renal replacement therapy) 1"
ﬁqlﬁLLuxﬁ’flﬁ"LGﬁm%’Uﬁaanﬂumjﬂwlmwmawwﬁmﬁa
wawavzasnistrvanaunule Buwdarldiieshwaiie
anstlusamaAu®

uaﬂmﬂﬁmﬁuﬂaanzé’aﬁﬂiz‘[wﬁluwEﬂﬂiiﬁiﬂiuﬁﬂ’m
Tanedoundussesil 1-2 wulmaslien furosemide 919
viaandansluvug 1-1.5 un. devhuingauiienn. winU3una
Yaanei 2 Flusdosndn 200 wa. @wnsanensailonia
fnanodularedoundussezii 3 niesndudestitn
naunulalddigauaziniinisnsaiadiudniedanm
(biomarker) ﬁﬁa;&ﬂuﬁ%ﬁ;ﬁuzo’ a

4. TsalaiEa%s

Iur{{ﬂwkﬂlmL'%@%waauauawiamﬂaansamamﬁn
ﬁacﬁaﬂ%’aﬂwmmqﬁmﬁﬂﬁlﬁmwawi’nﬁu wagUszansnn
qﬁqmaqm%amaqnﬁﬂuﬁﬂwﬁ?ﬁlﬂ yananedulaaniy
awtemuauasiluieniewd msliordudaaslugioe
Tselndesissasneiifasudonaunulauasdalidaans
(residual kidney function) anunsasfinusunadaaniy
wargzaonsgadenisineurestald® 2 sgidlsinunui
grtuilaanylalagiefiunisvdnveads (uremic toxin
clearance) usngnela®

5. naueInsunlunsiin

m’;zLLaagﬁuTuLﬁaﬂﬁ’lLLazﬂ’lsﬁLLaagﬁu%ﬁaaﬂmTu
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1. A128319018919@1587 1AR9nAsyi L aaniy
panu1niuly 'vmﬂi'wmammmsﬁﬁuLmawﬁﬂﬁﬁam
TWideslnanasuasiinnnglnneannisvinansiild

Tendulaanizlasiamesingu thiazides ilasain
lugudanmagandulmfeuiivieladautansdady
druiviminfidessdaany (diluting ability)
dannifinnigly 2 danviusnveamslden lae
wunwillévostu guds faeeny uasiitiming
Yoy vauzflelungs loop diuretics viliAnn Y
Tndenludendldesndt iosnniseengns
fiviolndau thick ascending limb wenaInaz
demuanansatunisiieatagnzuds dwili
armtuturenieifeseuriolnanas deazdwma
anauatunsalunisgandvindvielndau
collecting duct sgayideauanunsalun1svinly
Uaanaz13Uu (concentrating ability) s veada
ndununnglusedluidenas (hypernatremia)
nMsl¥engy loop diuretics wnu

2.2 anelnunaeuluidonsi 1Anann159anand

yoagrdutaanzitlugudanisganduleioy
firuniading q vewiels ilduiualuies
fludevieladiutans (distal sodium delivery)
fiUsinasnniuuazgnanndurIuMeTasg ENaC
Foavdamalivszanelueladuavinniu uas
finsfulnunadeuiivoonusutoms ROMK
uﬁﬂ%u EJﬂL”J'uEJ’fLuﬂﬁju potassium-sparing diuretics
ﬁaaﬂqwéﬁus‘j”’mﬁ@ﬂﬂé’uiévlﬁwﬁsdaama ENaC
Foilinstulnunal@ouanas Laze1ainn1e
Tnunadeslufonadld

2.3 nzwunilweuluidand nlaainnisidendu

Haanziiaeing Tavengu loop diuretics @9
TUudansvieuvesdosms NKCC2 fvieladau
thick ascending limb of Henle loops @swali
LiAansmyudeulnuna@enesnuiluvialariu
¥94n19 ROMK uazlshinnudulszquiniu
meluvisladefinnudnPusonisgandununiiGen
ez LAAEINNIUTDINITENINaR (paracellular
pathway) @8N thiazides luoongudiiviels
drutanvaziinaliidenis transient receptor
potential channel melastatin 6 (TRPM6) U336
anasdsnalinisgandunundi@sun1uigad
(transcellular pathway) fviolasunisiianas
LLa%LﬁiﬂmiajﬁgL?iEJLLiJﬂﬁL‘?IEJlJVI’Nﬂﬁﬁ’DS@ﬂﬂ%u
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2.4 amzuea@osluidongs (Junadrafediine
nau thiazides tJuman ilasninnnssudanis
gandulsidsuiivielndutaazdsnaliinnis
AANAULAAITEUA LA N19YBINTN transient
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