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The effects of furosemide on intestinal motility in mice
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n&rndnivnaosdaunds vinsindndaresios thuduvesdildinuulilu organ bath gavane
dléFumilsl iy force transducer tiowdasdygamsnadalidudyaralii Inodya uiliazgn
dereliu PowerLab System Tu organ bath a1l&agla5u furosemide, GABA, muscimol (GABA
receptor agonist) Wag atropine (muscarinic receptor antagonist) Fiarududusing 9 AINNTINARBDY
WU furosemide fimnudutiu 50 100 waz 500 umol/L flnaan amplitude Y8IN15%AGIVDY ileum
way colon Tnemss GABA fimududu 1 mmol/L way muscimol finududu 10-60 pmol/L fina
Winl amplitude YesMsMIAFIvEY ileum Tuvniz?l GABA fianuidiidiugs (50-100 mmol/L) uas
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#v4 ileum wag colon gagnéfudade atropine iieTiasAnuinalnmaieumes furosemide dlay
145U muscimol %38 atropine n&sanlésu furosemide wunswasivesalddau ileum lésu
furosemide 32U U muscimol 138 atropine launnansana ldfilasu furosemide iilesagaiien
aglsfimuunn amplitude vesdnlddru colon AldSuasmanwinfimananiiowiouiioutualan
195U furosemide Wigtoen9iiyy ANNaN1SVAaesazUlain furosemide amnsnannisnasiavesald
& ileum wag proximal colon iﬁﬂﬂmﬂmmum'ﬁﬁu&LLazﬂ'ﬁzéjuﬂﬁv‘mmmaa GABA-A receptor

AUAAU danaliiann1suas acetylcholine

The loop diuretic furosemide has an action to inhibit Na*™-K*-2Cl™ co-transporter at the
thick ascending limb of Henle’s loop resulting in diuresis. Furosemide also has the non-diuretic
effects by binding to GABA-A receptor which may involve the gastrointestinal tract. The aim of
this study was to investigate the effects of furosemide on smooth muscle contractions in mice
ileum and proximal colon. Each intestinal segment suspended in an organ bath was connected
to a force transducer. Signal output of mechanical activity was amplified and recorded for
analysis using PowerlLab System. After equilibration, the intestine was directly exposed to
furosemide, GABA, GABA-A receptor agonist (muscimol), or muscarinic receptor antagonist
(atropine). Furosemide (50, 100 and 500 pmol L™!) acutely reduced the amplitude of ileal and
colonic contraction. In the ileum, 1 mmol L™ GABA and 10-60 umol L™ muscimol significantly
increased the amplitude, whereas in the colon, 50-100 mmol L™! GABA and 60 pmol L™

muscimol decreased the contractions. The contractions were also significantly suppressed by



atropine. To investigate the mechanisms underlying the inhibiting effect of furosemide,
furosemide was added to the organ bath prior to the addition of muscimol or atropine. A
comparison of furosemide combined with muscimol or atropine group and furosemide group
showed no significant difference of the ileal contraction, but the amplitude of colonic
contraction significantly decreased when compared to adding furosemide alone. These results
suggest that furosemide can reduce the ileal and proximal colonic contraction mediated by
blocking and supporting of GABA-A receptor, respectively, resulting in decreased acetylcholine

release.
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Furosemide 1Jugndulaanzaiin loop diuretics Aldfuagraunsuans lunissnulsaiile
&uwan duuds mnudulafings wae Tsaln Ingazeongndi Na'-K*-2CL co-transporter daagiinagla
du thick ascending of Henle’s loop Sragudanmaganduindeusnnvielaidngnszuaidon dawals
infeusuazihgniuiiteanandumenmsilaanizanntu Yaatuldfinisinwmaves furosemide sie
a¥oeduiiliisadostunsifiunistusnedaang (non-diuretic effects) 1y wademadumela vl
nswanasuuiauazmsieuresenstuludnusniaiinnemsmeladumaiioen3ods nase
néieSeuresmoniden Mlkiinsnanesuntu wazerainasemaiuems e (Cotton et
al, 2012) flesniinsdnumeluauesesdainaasmuin furosemide ansadudanisiaures
gamma-aminobutyric acid (GABA) lagduiudasuues GABA wiln A (GABA-A receptor) (Minier and
Sigel, 2004) TnguonaNNU GABA WAz GABA receptor TuszuuUsgamaiunaandl a1snsanuans
fouszamuarsiiuresasdeUssameinilussuudsvamuesmaiuonslsnde warldiing
naaedlit GABA unaldlnajueamyiiuing wuin GABA finardsunlasmaiadeulmuesdldlvy
(Auteri et al,, 2014) 308uléin furosemide anafiasomuiueMsineRNIZoENBINSIARITEY
al&H1uN1e GABA receptor

981915AAUNE GABA receptor antagonist U84 furosemide getin1sAnwianglussuulszam

drunans wazdelufins@nulauansniuduiususs furosemide AU GABA receptor Tumaduenims

v
v o

e wonnildadinadrsravesthedlasuen furosemide nuitluuiseiienisaaasududen
Viean visevionde (Fosnes et al,, 2011) Fudululdinnslasuen furosemide wniiuluenavili

WanatnaAeaesen Ineilnanan1sindoulmvesiafue s wu anldla



