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Abstract—Bumetanide, when given intravenously in dogs, induced a potent diuresis with an increased
amounts of sodium and potassium excreted in urine due to inhibition of reabsorbing them in renal tubule.
Furthermore, clearances of osmolar substance and para-aminohippuric acid were increased, but clearace
of free water diminished without any change of creatinine clearance. Bumetanide, administered directly
into a renal artery, elicited diuresis only in the infused(experimental) kidney by the same mode of action
as in the intravenous cases in renal function of the dog. Renal effects of intravenous bumetanide after
pretreatment with the small dose of indomethacin (5.0mg/kg) revealed reduction only in clearance of para-
aminohippuric acid. However the much dose of indomethacin (5. 0mg/kg+5. 0mg/kg/hr) or arachidonic
acid showed a significant inhibition in the change rates of all renal function by bumetanide. Morover,
pretreatment of probenecid also made a marked reduction in renal effects induced by bumetanide. From
the above results, it is thought that bumetanide causes diuretic action due to dual mechanism inhibiting
reabsorption of electrolytes in loop of Henle and increasing blood flow in kindney, that are provoked
through the mediation of prostaglandins.
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Bumetanide sulfonamide® {b&#pol 2 syt = HEER2  benzothiadiazinelfiol FR3I
sulfamyl groupe] orthofize] phenoxyl#E 7}A =z gl bumetanide furosemides} = fEMio] ¥
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o2 oz furosemided] BWIEA] ¥tel @2 7, Bl Henle’s loopel A fFfiste Aoz ¢
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BYRE-RRIYZc BE 10.~14. 0kgo] #AS MBIl HANG oS HRIHLS
RAZ o 22 HHE RS S gl KBt pentobarbital sodiumg 35mg/kg H = R
el ekl Jfretglonl HEh LBl oot g HEsR. FiE e FeE SR
Etiel BEet MRS HYEA 7] flste] &Kol endotracheal tubed fEAFEESG o0
B AETF 8 STolel FIBS fistol MM ZICH. AW HAS SiplmEes LEBIES B
st vt HRE MEAERIAR ROl I LB St WM BRIRE el polyethylene® & Yol A stgc}. @t
% BEIRNCl e BElE A Solt BIRNEWEES o] FrHhste] iR
polyethylenest-& fEARE S ] Wl 2z uls FREES aote NS flEs FEEA T
o5 flank incisiono & BENRS FEHIAIZ #% 71E polyethylenezto ® A pumpsl Eifkd &
Moz S48 23 gauge HHEto 2 ZFHISte] 12ml/hro] R 0.9% salines At 15
gro] elAl ¥ stgleirl WKLl RBEHo] LBI BT 0.9% saline 0.5mlej &3 4]
A CERIRE SN lste] SIS o uhA BMEIeL 2 MR 0.9% salined #BEEAS
%vh.  Clearance 7 #'H (creatinines} p-aminohippuric acid)-2 FHel+  Mirhipso] —ol |
SRS PllalEe BHE % Tolol RebBiltsle BuE AWK winste fiohgps —
EotAl HEFES stglvh. ISl #RiE KEHIRC] heparingol g 49 #HiAEES polyethylene
g iotel clearancertct 1 rpfiflell f73le] T (MM FHMOMT S ARE HBEsE o)
Ret A Zrdrel st . M 9 JRep2] creatinine? Phillips 4!, p-aminohippuric acid
+ Smith %%2] Jjpk® o g JES Y2 Nats} K™ flamephotometer 2. osmolarity+= osmometer 2.
g sk o

{E %Y —bumetanide(Leo Co.), creatinine anhydrous(Sigma Co.), p-aminohippuric acid (PAH;
Sigma Co.), arachidonic acid(Sigma Co.), indomethacin HCl(Merk Sharp & Dohme Co.), pro-
benecid (Merk Sharp & Dohme Co.) %52 2 indomethacin HCl-& 49 5% sodium carbonate-§
doz Fel AR 0.9% salineo 2 VA7 on] o]w]e] 2HFLN9 pHE 7.5 % ). Pro-
benecid= IN NaOH o= &8 A 7% IN HCl ko2 dfiA A Algsigeon e Sy
2 0.9% salineol] &3] A4 A&t

X B & R

BIRAS| PR 4B ABWKE A KB —E57 5 9€ = bumetanide 3. 0pg/kg i.v.2
BEE AT 8 el A HE RES WmBge] vdebgen g HlAe REE O EEs)
% vt Table I -2 bumetanide 3.0pg/kg i.v.2 FBiE HE 660 REMHA 3 flold. RES
¥FRME 1.30 ¥ 1.25ml/minc] 4] bumetanide $¥Bif% 3 S 1047 %gtol 2.60ml/ming ok-& 104
SAE 2 A 6.06ml/minZ 2 Hjngie] oS Fstgoh. zEv E3MdlAE 2 i
Zio]l WULE 2 54 Wl A v HEMES A9 22 Y R HHE vehigich olwo =
Ao BMEE Bl REREEIGEZ (Cor)oll FiEbrl gloml Bi#iiE (Cean) S RES A9 Hf
o BER #hsy et Yol Cosm(osmolar clearance) £ JRE ¥ v %ol 805t oy} Cy,o(free
water clearance) & RE} KHAEIA . =3 R Nat(Eva) 3 K*(Ex)o] REQ #@ms o2
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Table I-Protocol of a representative experimeit showing the effect of bumetanide on the
renal function of dog.

Male dog, 14.0kg, fasted overnight
9:00’ : Anesthesia with pentobarbital sodium, 35mg/kg, i.v. Endotracheal tube intubated.
9:90’  Infusion of 0.9% NaCl solution into a proleg’s vein with a speed 10ml/min, Both ureters
catheterized for collection of urine and a femoral artery cannulated for sampling of blood.
11:00’ : Prime injection of 700mg creatinine and 84mg PAH. Infusion changed with solution con-
taining 3. 5g creatinine, 480mg PAH and 9g NaCl in a liter with a speed 5ml/min.

12:50 : Collection of urine began

Time Vol Cer Cran Cosum Cu.0 Ena Rya Ex Rk
(min) (m!l/min) (ml/min) (ml/min) (¢Eq/min) (%) (pEq/min) (%)
0'—10’ 1. 30 63.2 122.8 2.54 —1.24 286. 3 98.0 36.0 90.8
10'—20" 1.25 62. 8 122.0 2. 46 —1.21 280.0 98.1 35.6 90.6
Bumetanide 3.0pgg/kg, i.v.

20’'—30° 2.60 55.0 138.0 3.86 —1.26 493.0 96. 1 58.5 83.0
30/ —40’ 5.05 55.2 182.8 6. 89 —1.84 808.0 92.2 93.4 72.9
40" —50 2.70 56. 5 172. 4 4.52 —1.82 499.5 95.3 71.6 79.7
50’'—60" 1.90 57.4 170.9 3.39 —1.49 351.5 96.7 57.0 84.1

Vol=rate of urine flow, Ccr and Cpan are clearances of creatinine and p-amino hippuric acid(PAH),
reps. Cosm and Cm,o are clearances of osmolar substances and free water, resp. Ena and Ex are exere-
tory rates of sodium and potassium in urine. Rna and Rk are reabsorption rates of sodium and potassiam
in renal tubules.

Table II-Changes of renal function by bumetanide(ipg/kg, i.v.) in dog.

Control 0'—10" 10°—20/ 20°—30"
Vol(ml/min) 2.7240. 35 +0.05--0. 04 1. 6510, 11%** +0. 354:0. 31
Cer(ml/min) 56.9 + 1.26 —2.4 + 0.95 +2.2 4 1.81 —0.5 & 1.65
Crau(ml/min) 46.4 £95.2 —3.6 % 3.08 +23. 44 3. 7TFFF +2.1 + 4.60
Cosm (ml/min) 4,23+ 0.32 —0.02+ 0.14 +0.774 0. 16*** —0.354 0.43
Cu.0(ml/min) —1.514 0.51 +0.04= 0.10 —0.22-4 0.06** +0.05+ 0.15
Ena(zEq/min) 461. 4--37. 26 —11.1+16.16 +86.2 £21. 17+ —33.3 +47.9
Rna(%) 94.64 0. 44 —~0.14+ 0.13 —0.9 + 0.31* +0.4 £ 0.41
Ex (¢Eq/min) 35.8+ 3.96 +1.04 0.48 +18.3 + 6.69* +1.6 & 2.07
Rk (%) 87.3+ 1.54 —0.82 0.02 —2.5 4 0.34*%* —2.8 &+ 1.54

Me;n;rs.E. from 6 e%{erimeint. STgn;ﬁicanceﬁgfil;z;lred mdirff.enre;c/esvf‘rom ciontroi}éiri(;aswwv;;e tested
with student’s “t” test. *; p<{0.05 **; p<{0.02 ***; p<{0.00l. Other legends are the same in table L
o] imstglor BHIRERS Nat(Rvo) 2 KT (ROS BRMAEL mAstgct. Table T+
bumetanideZ 1pg/kg i.v.2 #FES HE 602 &4 BMEsle bumetanide #FHES] B 52
BHS o Aolrh Table [ol4 WA RES 2= BEMH 2.7240.35(mean +S.E)ml/
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Fig. 1-Effect of bumetanide (1.0pg/kg) injected
into a renal artery on renal function of dog.
Solid lines indicate the experimental kidney.

broken lines the control kidney. Other
legends are the same in table 1.
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of HMETH FEMS gz 24 165+
0.1iml/min®] #ine HEMA 2ol A HPL
0.0D. z#v} #3WAE = e &
= vE o EHEUE AL olideh o
o Cer o] Al FEM 84071 ¢
o Ceanve KEQ HHEM Hins e
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Rko] WA= 82 fol A et HEMS vl gl
t}. Table Il + bumetanide 3pg/kg i.v.& #
Uk HE 601F AT Aot Table I
A o} zko] bumetanide FFELE#HY-E RESRIN
7b vebdr) dAfEStR e E2 il EEe
BinEE vetda 2 WnBEKS 83 5L
BiE= 21 st et FaMizbA ks 9o
Eh7 s #BEE 2 Cory o= EHY A
Bkl #4b7t glglen] Ceandl Hins} Cosm
4 Ena 3 Ex®] $in#s} Cho, Rya @ Rxo
o WAL REe A st h th. Bume-
tanide 10.0pg/kg i.v.o]l A = o} 7)o EE data
= WEREA] skot FRES] HAZo] 3ug/kg
of Lty HAE Az A7 FEIAE bume-
tanide 1 =& 3pg/kgel W9} FLlstA o).
BEIRANZS| {EB—bumetanideo] BREEM o)
Bl B3 BEEFH BEE wiEd) 9931
of 8% FEJKAC] bumetanide 1pg/kge i
Ftstg b, Fig, 18 3% BEhko] bumetanide
 EAZ P RFHA S o). &
FHEIRASl bumetanidel HHtelQ wol

Table III-Changes of renal function by bumetanide (3pg/kg, i.v.) in dogs.

Control

0—10" 10—207 2030/ 30— 40/
*ok *kk
Vol (ml/min) 2.394 0.63  -F1.574 0.40  +3.72+ 0.40 4197+ 0.43  ~+0.76+ 0.25
Cer(ml/min)  57.3 + 3.27 —3.3 + 2.8 413+ 1.96 +1.2 + 2.17 413 + L 33
*kk
Coan(ml/min) 134.8 +£11.57 0.1 + 3.38  +3.16+ 7.61  +2.53+ 7.50 4.4+ 7.21
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B . * 7;** ***7 ) )
Cosm (ml/min) 3.63+ 0.62 +1.70% 0.54 +4.112% 0.39 +2.51% 0.43 +1.17+4 0.28
* *kk *k% Fkk
Ch,0(ml/min) 1.254+ 0.11 —0.30+ 0.12 ~-0.32+£ 0.11 —0.54+ 0.08 —0.40+ 0.06
hﬁMW”ﬁiij o o i * ***” ‘ *** ) . )
Ena(pEq/min)  374.6 +85.92 +209.3 +57.44 645.6 +73.81 +335.9 +68.91 +75.9 +£65. 31
*okk sokk *kk
Rwa(%) 95.8 *+ 0.98 —3.9 % 0.67 —8.4 *+ 1.19 —3.8 & 0.88 —2.6 + 2.36
*k sk *
Ex (4Eq/min) 46.4 =+ 6.44 +16.6+ 4.20 +39.5 &+ 4.70 -+3.57+11.66 +4.7 £ 8.23
Fkk Sokk Tk Fokk
Rk (%) 8.43+ 3.60 —7.5+ 1.22 —13.8 4+ 2.11 —8.9 & 1.47 —4.4 + 1.02

Meani—S.E‘.‘from 6 experixﬁ&ifs. Other legends are the same in table I, II.

ABol et FIRfEMol vebskon 2 HAB AL fEAEEHS kA bumetanided B
RS wl o L gl M F2 g RES #nBigel sbd FRAAZ Cean, Ena®t
Ex9] @inzo] 2ol A A3 Bygslel ol Fig. lolA BHH-S HRES #thF, B HR
Tl #LE ey Aol orlelA HWRBAAE AH BLE BHEY & At =T HR
BFo A2 Cerr} Cosm Z Cuof #bE Fig. 1ol vheh} 9= oot RiRABHE: L 32 BRAR
o] et

Bumetainde®| BEg{Ef0 indomethacin®| g —indomethacin® prostaglanding] &EHH]
101202 AL gty on oo BEE-S %EL_IQQ smg/kgel #iFsE 5. 0mg/kg/hrg v}, Table [
+- indomethacing i3 2] & 7o) 4] bumetanide 1pg/kg i.v. & ¥H3 B 6615 HFEA=T A
olty. WA RES A$ ol A4 Bine BHEL vevA gz HEED AL okt L
38 WAOEmS Vet g.on] Coans RES B 2o HAsdEd &§2HdA9 Wbe FEN
Jd WEAT. En.9t Ex® #8809 EHEE 2ozl stdov HEH ¢ ohv e} = A
% indomethacing A %3}% @& bumetanide 1pg/kg i.v.ufjo] H to}q g4 Agkee & & 3l
Q1t}. Table Vi indomethacinid e 7o bumetanide 3pg/kg i.v. 2 $HL3T FHh 6615 &F&

Table IV-Influence of indomethacin (5mg/kg+5mg/kg/hr) on the diuretic action of bumetanide
(1pg/kg i.v.) in dogs.

©o.u
=

10 20’

—10’ 30'

Control 20"
Vol(ml/min) 2.78+ 0.65 —0.10%0. 10 —1.26+ 1.04 —0.31%+ 0.24
Ccr(ml/min) 53.4 + 3.63 —1.1 +0.55 1.7 = 1.03 +1.5 = 1.84
Cpau(ml/min) 126.2 + 10.30 —3.5 +3.24 —10.5 + 3.60* —5.2 * 2.80
Cosm (ml/min) 2.8+ 0.75 +0.21+0. 23 +0.484- 0.34 +0.65% 0.30
Cu,0(ml/min) —0.16% 0.36 --0.2140.16 +0.12+ 0.23 —0.36+ 0.16
Ena(pEq/min) 373.3 +108.78 —10.4 +9.96 +37.8 +39.01 +48.5 +33.26
Rn.(%) 94.6 = 1.20 +0.1 #0.15 —0.6 + 0.49 ~0.5 # 0.50
Ex (¢Eq/min) 27.5 £ 4.11 +0.6 +0.84 +3.6 = 1.68 +7.5 + 3.22
Rk(%) 88.6 + 0.62 —0.5 0. 25 —1.9 £ 0.38%* —2.4 + 0.68%*

Mean+S.E. from 6 experiments. Control values are indomethacin values. Indomethacin was infused
intravenously 5mg/kg plus 5mg/kg/hr. Other legends are the same in table I, IL
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Table V-Influence of indomethacin (bmg/kg +5mg/kg/hr) on the diuretic action of bumetanide
(3pg/kg, i.v.) in dogs.

Control 0'—10" 10/—20" 20'—307 30" —40"

. :
Vol(ml/min) L84+ 0.13  +0.33+ 0.24  +1.47% 0.46  +0.97+ 0.37  +0.28: 0.43
o . B S * * *
Cor(ml/min) 628 & 417  —6.5 + 2.07 —6.3 £ 0.62 —3.8 + 1.70 —4.3 = 148

. Hx Fokok ke
Cean(ml/min) 128.5 +11.40 —16.3 £ 4.69 —13.2 + 2.38 —11.6 = 2.71 —15.7 =+ 814

Hx Hk

Cosm (ml/min) 2.38%4 0.15 +0.41% 0.26 +1.72+% 0.46 +1.20+ 0.34 +0.72+ 0.37
Hokok * *

Cu.o(ml/min)  —0.54+ 0.22 —0.184 0.10 —0.25% 0.02 —0.43% 0.16 —0.33%= 0.11

3 okok
Ena(¢Eq/min) 26.68:+29.59  +64.5 +40.06  +26.63472. 76 +180.2 +38.37 -106.2 £43.98

Kook Hoxok *
Rua(%) 95.9 42 0.59 —1.46 *+ 0.56 —4.6 -+ 0.81 —3.3 £ 0.52 —2.2 = 0.77
Hk Hk *

Ex(zEq/min) 3.3 £9.70 +3.0 £ 2.30 -+13.7 £ 3.98 +10.5 &£ 1.77 +7.7 =+ 2.32
*k Hokk wkk *ok

Rx (%) 86.4 = 3.48 —3.3 += 0.87 —6.7 £ 074 58 4+ 0.56 —4.7 =+ 1.23

Mean+S.E. from 6 experiments. Other legends are the same in table 1. V.

RES Zlelvh. 7ol A& bumetanide 1pg/kg iv.(table W)ol A ob& =e] REe]l Ematge
v 2 EinERe] 2L B bumetanide w5 BEARFS] Hste] WA G AT o= Ceant
g %9 bumetanide ©5 M IE Ad wH2A HEH HWAOE e Ao Rl 9E B
71%9) BMLRIES BB HF Sl o] Cosme] 381, Cuo®l A, Ex.9t Exo] B0, Rvw 3 Rk

Table VI-Influence of indomethacin (5mg/kg) on the diuretic action of bumetanide (3pg/kg, i.v.) in dogs.

Control o—10 10'—20° 20" —30’ 307 —407

* Kk K ok *
Vol(ml/min) 2.594 0. 44 +2.14% 0.78 +4.514+ 0.58 +2.11% 0.31 -+1.03% 0.30
Ccr(m]/min) 72.5 + 3.78 —6.7 = 5.8 —3.6 + 2.81 —4.6 £ 2.97 —2.4 £ 1.57
Cpan(ml/min) 181L.4 X+ 7.28 —26.4 +10.57 —3.9 =+ 504 —7.3 £10.61 —I1L.1 = 4.92

Fkok HEk *

Cosm(ml/min) 4.044: 0.57 +1.774 0.80 +4.46%4 0.48 +2.214 0.26 +1.164+ 0.35
otk

Cu,0(ml/min)  —1.40% 0.21 +0.32+ 0.03 +0.01+£ 0.18 —0.15+ 0.11 —0.18% 0.06

. % o Sk - ] B ek sk
Ene(sEq/min)  438.1 81.13 +229.2 ::84.890 +567.7 =77.06 +297.3 £48.94 -+144.2 +41.98

Fkok Fokk *k
Rw.(%) 96.1 += 0.58 —1.7 £ 0.78 —5.8 = 0.79 —3.1 = 0.44 —1.5 & 0.41
Hokk Aoxk otk

Ex{(¢Eq/min) 39.8 = 5.78 +13.2 & 854 +353 %= 3.71 +185 =+ 1.35 +10.6 * 2.34
Fisk kK Hokok otk

Rk (%) 89.1 £ 1.37 —-3.2 £+ 070 —1L7 4 1.10 —6.5 £ 0.48 —3.4 & 0.82

Mean+S.E. from 6 expériments. Other leg-érlés are the same in table I, I
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o BABRRE et ot 2 #qbAES FhE e FAF F7- 9gith. Indomethacing ¥
At 5 p)Alk (5me/kg iv.) b #Hist . bumetanided] L X EHEAAE T2 B9
bumetanide &% HERHE} v 8w Cpandt WABES bl AL KSHetaE bumetanidel]
BREER Ol fskel e v XA ok HBEEES 22 HHE Jdehgld. Table Ve
indomethacin 5mg/kg i.v. 4813} 2 bumetanided] {EAS BITa HE 6618 SEEEMS Ao}
Table VoA ®=l FREo] IR 2.59-+0. 44ml/mino| ¥ BEKES JeEvE £2H9 FE
2 4.5140.58ml/min2 bumetanide BHIFEHE: 2. 39--0. 63ml/mind] A 3. 724-0. 40ml/min(Table
ol Hate] {4 2Rt iz Ev® ExE 3pg/kgel bumetanide® HEBHET = £4%
374.6485.92 3! 46.474-6.44pEq/mine)] ¥3}o] 545.64-73.817F 39.54-4. 70¢Eq/minz} 3@ gkl
tk3le] indomethacin Ffoll ] & 438.134-81.13%} 38.845.78¢Eq/ming) ¥EfHe] ¥als 567.7+
3.06% 35.343.71p¢Eq/min®Z j0sllct. Bumetanide®] CpandEin{ER -2 indomethacinfiEo] B
thelel Al s ot RES v153 Ena9t ExE indomethacin®] Brfdfie] whe} #ifsicte AL
< o Asith

Bumetanide2| BEI/EAM arachidonic acid2| B4 —arachidonic acid= prostaglandin®] #j
Bagg®.22 ol o}, ol 7)ol A} A}-&-3F arachidonic acide 15ug/kg/min for 60min i.v.e] it} Arachi-
donic acidel] fkslel FIRIEMS Jehix Q& HkABol Al bumetanide 3pg/kg iv. & HHAL
o PREE v E3 Ceand] WinBige] el s Cosme #inet Cuod #4dr % bumetanide 815
BB T2 BARS veb oleh. o)W HEine] MEEHMET bumetanide BBEfe] sl TS 7]
oo HIEE WA FINES F0 G RLL ¢ 4 slvh ol% HBE Mt Ak
el Giksieh. o) Coan, Ewa % Ex] HUIACE JRES] mksh 28 @ol 9ok Fig 2%
bumetanide 3pg/kg i.v.2] BMB{EH 3} indomethacin 4 arachidonic acide] Bs#ES- H#galr] <A
7] $ste] 2 BMEAE THRERE A4 Ebd Zlolth JRES 2wl bmetanide BB AE 2

Table VII-Influence of arachidonic acid on the diuretic action of bumetanide (ug/kg, i.v.) in dogs.

Control 0'—10 10'—20" 20’30 30"'—40/
T kj T B kkeok V N *kk V * h o
Vol(ml/min) 4.50+4 0.28 +3.264+ 0.61 +4.814+ 0.78 +2.02+ 0.69 +0.52+ 0.44
*
Cer(ml/min) 53.2 & 6.57 —5.7 + 3.25 2.8+ 0.73 —1.6 = 1.35 —2.3 + 0.98
*
Cean(ml/min) 131.4 +14.66 —10.2 + 4.31 +10.2 & 4.73 +3.8 £ 1.87 —0.1 = 2.40
. *kk seokok *kk

Cosum (ml/min) 4.50+ 0.46 +3.174 0.56  +5.12+ 0.75 +2.34=% 0.53 +0.82+ 0.38

EL *k *k
Cr,0(ml/min) 0.50+ 0.27 +0.084+ 0.09 —0.31% 0.08 —0.314+ 0.07 —0.30+ 0.08

. o Fkok kkk *kk *
Ena(sEq/min)  595.7 :£57.48 -+464.3 +90.14 +915.3+231.51 +373.0 :+81.34 -+135.8 52,35

ook Hk K Hoksk *

Rna (%) 92.0 &= 0.79 7.5+ 0.96 —6.5 & 1.36 —3.3 = 1.10 —2.2 £ 0.77
* ok

Ex(¢Eq/min) 54.7 £+ 8.39 +1.30+ 4.51 +28.7 = 7.71 +14.9 + 7.35 +7.52+ 6.35
* *k

Rna(%) 79.0 £ 3.02 —7.5 + 2.29 —12.4 + 2.69 —5.6 + 2.37 —3.4 + 2.73

Mean+S.E. from 6 experimentéj Arachidonic acid was infused intravenously 15pg/kg/min for 60min.
Other legends are the same in table I, II.
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Fig. 2-Influence of indomethacin and arachidonic
acid on the diuretic action of bumetanide -1
(3pg/kg. iv.) in dogs.

Percentage changes of renal actions by
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Fig. 3-Influence of probenecid on the diuretic action

bumetanide are shown. B; bumetanide alone.
I; bumetanide after indomethacin, A; bume-
tanide after arachidonic acid. Significance
of difference between two group was tested

of bumetanide (3pg/kg. i.v.).

Solid lines represent the bumetanide alone,
broken lines bumetanide action after pro-
benecid. Data from table III and IX. Signi-

by unpaired “t”test. Other legends are the
same in table I

ficance of difference between two group
was tested by unpaired “t” test. *;5<C0. 05.
Hingio] 223.7:4:58.12%¢<1v] ¥}3slo] indomethacin Ffol Al 107.8+4:16.63% 3EimE e gl
%rt.

Bumetanide2| BEI{ER U CHE probenecid2| §@—rprobenecid #-7) A9 #EEIHYQ BHIR
BHUWE WHlele #pEA fARdon ool A B 30.0mg/kg i.v.dv}k. Table V&
probenecid 30.0mg/kg 1.v.2 pEIEE 7o A bumetanide lpg/kg i.v.o] fERS #5138 HEE 6015
A Aok, RES 2w ¥HEME 3.0110.63ml/minel A bumetanidef¥ Bl R KHES e}
W 52 #1(10~20) ] A = #inZse] 0.894-0.48ml/minE bumetanide 1pg/kg BEBEAE 2A
(1.6520. 1))l Jeste] & A &% objet 2 el HEMAE At ol wet Brls9
LRI bumetanide 1pg/kg iv. BBEERES] 2= Cuol BRSbelas HLSH HEM A
Re A9 s

Table [{+ probenecid 30mg/kg i.v. JREi#% bumetanide 3pg/kg i.v.9] #EHEZ f=&EEES A
oltt. of7lel A = table VHoll A 91 o] RE S HWiEHES v F3 Cero] F##. Cosm, En. 2 Ex
2] EMERES Cuo9t Ryva ¥ Ri® WAMEE S 22-& 82 bumetanided] BEBEEL] A &} FELSY
o #Mufie d4 BbE ld. RRRKES deE e g2 KEF 94 RES 29 2
BinfE7t 3.72ml/minoj tr3}e] probenecid Bfoll 4= 0.76--0. 40ml/mino] = En.i BEBEC] A&
645.64-73. 81¢Eq/mingl v} ¥{s}<] probenecidffol] A& 120.24-68. 04pEq/min2 4 = WiN@E7F &
BalA BUEE ek o7lel A CranfBe B Lol fkete] viebd Aozt gabstr] o f
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Table VIII-Influence of probenemd on the diuretic action of bumetanide (1pg/kg, 1v) in dogs.

Control o’— 10'—20" 20" —30’
Vol(ml/min) 3.01+ 0.63 +0.23+ 0.29 +0. 894 0.48 +0. 25+ 0.21
Cer(ml/min) 44.3 + 6.57 —1.9 + 0.62 0.67+ 1.11 —2.6 = 0.81
CPAH(ml/min) 79.1 + 9.89 —3.42-+ 0.72% +5.0 + 5.36 —0.4 + 1.71
Cosu(ml/mm) 3.984 0.32 +0.17+ 0.37 +0.88+ 0.62 +0.174 0.17
Cu.0(ml/min) —0.96+ 0.32 -+0.03+ 0.15 +0.01% 0.17 +0.09=+ 0.21
Ena(zEq/min) 433.5 4-54.22 +22.0 +26.66 86.2 +45.36 +28.6 =+22.00
Rna(%) 90.8 + 2.88 —0.9 4 0.66 —2.1 4 1.09 —0.8 + 0.49
Exk (¢E/min) 49.1 + 3.28 +4.2 &+ 3.75 +12.5 + 7.65 +4.6 -+ 2.62
Rk (%) 74.7 + 4.82 —2.6 + 1.34 ~5.0 + 2.40 —4,0 = 1.41%

Mean+S.E. from 6 experiments. Probenecid was given (30mg/kg)

the same in table I, IL

intravenously. Other legends are

Table 1X- Inﬂuence of probenec1d on the diuretic action of bumetamde(3pg/kg, iv.) in dogs.

Control 0'—10¢ 10 —20’ 20"—30" 30"—40’
Vol(ml/min) 3.09t+ 0.63 —0.02+% 0.32 +0.70% 0.40 +1.83% 0.90 -+0. 33 0.30
Cer (ml/min) 40.8 £ 7.27 —2.4 = 2.72 —1.7 = 0.97 +1.5 £ 1.06 —1.1 £ 0.9
Cpau(ml/min) 50.0 = 4.44 +1.5 + 2.09 +2.2 £ 1.00 +5.0 & 1.82 +1.0 3 1.08
Cosm(ml/min)  4.11+ 0.70 —0.024 0.37 +0.88+ 0.50 +0.92+ 0.48 +0.64% 7.48
Cu,0(ml/min) ~1.024+ 0.26 —0.01+ 0.14 —0.12+ 0.14 —0.09+ 0.08 —0.31+ 1.33
En:(¢Eq/min) 466.3 1113.67 +0.5 £39.90 +120.2 +68.04 +110.2 £58.08 +57.7 £59.58
Rna(%) 90.3 = 3.01 —0.9 £ 0.62 —2.0 = 1.34 —5.2 + 3.21 ~1.3 + 1.22
Ex(¢Eq/min)  51.4 & 6.27 —3.0 &= 3.92 +6.2 £ 4.77 +7.9 = 6.65 +4.2 = 5.10
Rx(%) ~0.2 £ 0.4 —3.4 £ 2.13 —2.6 = 1.33 —2.6 = 1.33 + 2.40

—2.7

Mean#S.E. from 6 expe—rIments. éther legends are the saInem table 1, II.

ot sivkelel BHERE 1L probenecidol fk3le] i 7]

7 ek,

Fig. 3% bumetanide 3ug/kg i.v.2] fEHE
sty 4A skrl fele Bakdk Aok A7l A REY Evab g BEURSIQW v KELS F1H,

g2 Evae #1200 2 3ol A &% FEEA 2

S
Metanilamide?] 2Ei#3%0] bumetanide®>® o} FIRER |

BERTl A o) BI{Esl probenecide] E#E

¥

%
fl gk

tanide 8- 7] 2] FRRATel HESHAL BT FIRIEMNE vhehul

Rep Natzh Ko gt (Evaot Ex) 9 18imet  BERIRE o1 A S

o} F-ol ok, ubebA Ceant

L

Jeh ste

e

Z Aol Al HEf7sl< c}. Bume-
o] olw o] FERERLE
ol & KA (Rna, Re)ol R4
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Z Yehl gie. o}yl Cosm(osmolar clearance)+= i3t ovt Cu,o(free water clearance)&
wistg oh. =3 Cpay(renal plasma flow): /18t 2.1} Cer(glomerular filtration rate) &= #
hE dosla ok, 3F FERA ] bumetanided $rHLsIE-& i WHLE Rt FIRME
ol vetgter] FRMEME vhebil = BHEEe BiESbc BIREERSE 22 S el gl
t}. Bumetanide®] ¥HIEA{EA-S indomethacin 5mg/ke, i.v.2 RiEES BETF A+ Ceantlo]
Hjmzse] #4E 9l o v indomethacing smg/kg, i.v.3 FipEEZ MY omg/kgs KA
HEAZ B} arachidonic acid® @S FEHFol A = bumetanideo] F¥#tfES] Brdio] A
b o 2 FEAA Mikl= ok, =38 probenecide] &3} & bumetanideo] EHE{EHol HEH:
o MAE vhep ek

LAES] #5532 ®o} bumetanide®] FIR{EFA2 BHIRY, 455 Henle's loopel Al 2] HARES
FERAHEISH BAMEES inel fkslw ol Wl A prostaglanding] iAol wheh e
Ye ez Frdch. Bumetanidetr Sukig?e] o] Eo wpz} Cosm, Cuo9td] #AE ZHED
Henle's loope] 285k o] Hejsiel ol Aux¥ste A g,

ol @l WHES WRINGE Ceand) HI7E Zol B Aoz Aok, BWRAEHEES A
o2 Ajzbe] RO BMES HWIAMEKRE o] F3 & Henle's looprt iy ##1E 3he
LTl AL K& AR okx Natr) Bgls) s Natrl Fipjfle 2 obA] fERsl 24 BEME
MBloll FaktEe] o] Exlo] Henle's loopel A478b sfrdhe H£EBNA Kool g #Hig
BN E B 2 Wl v, 220 o)) @A (vasa recta) & IE MRS HEWAAHRE
o] 7 MRS HAEMAS el HEE ok webA] BEEE HIe mifiqt Hlkey A e
HEE mike) /7ol ARlstche zlo) de{x olul.®™ uhedoll BEEIMWEZT w48 #inste
BHT MRS SR (solute) o] Hiik (wash out) = 7] wi ol RO WffEREII0] W sl 2 Exart
®BinslA =oh. ol9) 2> BELSEES BEZ FEBARE B8Y o BEOKS St HE
o2 flEst A @Al et —fgfye i Ceanel #in7l BHEINKS Winet HES MR g
© & A3 o bumetanideo] kg En. 2 Ex® HEiBEMN M Ryva 3 R WA+ #EMEK
o el AA EEe Be ez AAsA % 4 vt 28+t bumetanideo] FUR{EHI o]
Ceand] Hinol =t 718l clz A7ba 45 ¢vh, o vhebsl indomethacin 5mg/kg i.v.o] 4. Cpan7}
A WinstA % ikfeol A X bumetanidew= FRR{ERsT vlFo] Eva 3 Ex®] e vreby
7| w0l

z2lw olel BAEES EHWIMEIS Crard ¥IDE dodlv BT FodUd7bE A7ste &
@l prostaglandinz} #4172 = & 2 #vh. vhA] 23wl bumetanide BEAR: el Ceand
BINE w1 5% ERAEAO) bumetanides] EEEQ prostaglanding® {EMel fksh A Mgy
2 BNEfESHEY® prostaglanding WAl A oldl fEME dod & A zEv EEND
RS ey 5= RRER fERll fkete ez AZ4sleizd. 2 BEhe A HEN
© 2 bumetanide¥= prostaglandinsz} & A3 ti&w] E4 bumetanides} B} fEMol LIS A
o8 <22 furosemide!s® 7} prostaglandine] -2 & (LA dE AASYY AA prostaglandin
o] {ERERTEIZL o3 ARINGIHIQ indomethacin'® ol {ksle] = {ERlc] FEFA ks ook
= Aol

KEfnpg s REQl prostaglandinst= #hdpe] ol o] Mol Al BRAJZL ol A2 oA=7Fx &4y
By &S Jebd ob 2% 3] prostaglandinsE Abghell 4] o} zbel of 2] RS Fhipe] BHEEN A
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53 B =] ol ok, 2722 prostaglandins (PGE and PGA) & /o] BEIRAC] EASHE S = Aol (—
) ol A Nate] FMUE Miflete] Nate] g dozivh ol & BMRENA HEMEM
obr 2} acetylcholino] v} bradykininz} -2 BiEHIREIA = B IBH LS doy] 3 oA
o] postglomerular capillarieso]] 4] starling forceol| BZ#E&- uld BEEHN A E9EM: (solute) & i
A7le Aotz shgen BHMREN A @i (FHe MEd & g aga’ @
prostaglandin E#fs} ARE-2 AEEIRA FEAS Frhe] Natppiifo] sgmghe}. 2 wlepi
o] § prostaglandinse] NEM:FE #S1E Natul & o o7 Nato] s o EUS RE S
e Ao ¥udlg ot ®® w3l prostaglandinss BP9 iK1y FHEic] renin-angiotensink X o}
v] HEUESE &% Sk, O ‘ol A] EELSE tonic regulatori angiotensin [ 7} o}y 2} prostagla-
ndinsz}z ¥ 8}¢]t} 3 o]9} 712 prostaglandins®] B PfEA M2 bumetanided] {ER=lE o)
T FAEE ¢ 4 b =3 38757 cycloxygenase-d #ifijste] #kol Al prostaglandinse] &
L #Mi#lste indomethacin'® ol {g3lo] = fEMC] gEs WA= e 2ol

Indomethacin 5mg/kg i.v.o} 4 = bumetanided] fEfr Crand HiNBiHRo] 233 HABHO
2 s g oy o2 fEHY AEMEES vAA g9, 281 indomethacin 5mg/kg plus
5mg/kg/hr. i.v.o) A& Cean®] KE-2 ZJi% bumetanideo] BigaEo] Btz st Wi = gl
ot o] Fl %52 bumetanide®] BBE{EM o] prostaglanding #/r2 3l {EMol 2t Bktd ot webA
indomethacing] #8Rel A% By BEwel £ @A BBl web qols e 49
dose-dependent interaction® o] FH3F Bz fEAHTL 44 ).

Arachidonic acid 719 BBIRAS] 1EA 3192w WimiRel #/nsh= Bfse]l Efiol v} nore-
pinephrine 3 angiotensin [ of k3 BMEMEIER 53 ). o] & A3t arachidonic acid
= HH BRANA @A LAk prostaglandin(olw} PGE:$} PGL) 7} psla o) Aol 9o 22
{ER-E Yepd v}, ? zef1} o7 arachidonic acid®] fEF2- indomethacine]t} meclofenamides]
HigLEel fksto] Hifl=l Rck. o] 94| arachidonic acid2 §igEE A&= oh4 el pros-
taglandine] fEMsl2 9l ALl A bumetanideo] (k3 Bhiskzo] §Hifks) 952 bumetanide
o] fEMol prostaglanding #AZdled RS vepile = o] @FiRolvh. ol AT
arachidonic acide] fo| prostaglanding BEKMES vehl e BAAE FA3 B¢ + 9o o
2}4] arachidonic acide] £-& EES #o] bumetanideo] fEFS #318lchel bumetanided] {EFH
= o5 @hE Aoz sqErc.

ulxl et o 2 probenecid9} bumetanided] HERIEE #H573le] ¥l bumetanide: BHFERE
BN SVGERES A4 FRERS Jeidch 22 Bo) mM#ENES &osly] o Fd R
B Rl ket BMRES (ERZh) o2y B M3 A3 ki#sro] JEBN: B 4
IS et BHIRES fERBl o 28 z fFAS veld o’ Bumetanide® 4 (4) 9
albumineo] 92-95%, 49| If4fel 67% Ll kol #&%¥ a7 wl ol B o) Frife] pars recta
ol Al Grih= o] fEA%IQ] Henle's loope] EATHe] ol27 & Zeolth, mtd oy #giRol b &
Bkl Kstel MKl ot BWHIREPS bumetanidedo] WASA At whelA o] ZEe] (R
o ol ¥ ol AA v zEZE FRFAE Bl Aoz Az=lch. probenecide] gt
bumetanide®] o] 3o4& 72 catol] 4] 9% vk o] Astolry. ZF catel]l 4] probenecidi: furosemide
9] natriuretic effect¥ <} x| 3} &1} bumetanide®] natriuretic effecto]] = o &2 v] XA Halr)=
RauYere] AolHld oly -89 MEW IR Azslct. webs bumetanide Friedman® %
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o] ZA438le Baramyo] F#EScl-&9 overrlapping®] HEte ket
(multiple tubular transport system):4%Z- 5§&t H o2 A4 55 v, %

=8

o} FUR(EM-2 Bl A prostaglandinss jfiste] thebube o2 ksl

¥

o] MR RARE

232 o 2 bumetanide

U

£ ]

BumetanideZ 7§ o] @Rl #ELetglS « WO FURMEAS debulon ofule] BinE b
2 ¥nl R Nat(Ena) 3t KH(Ex) 9 HEiftES] 80t BRRENA L] ol & FHBMKZE Ry., Re)
RidE e glel. olst Cosm(osmolar clearance) = /st g ov} Cuo(free water clearance)
= Widrabedoh. mE3F Cpan(renal plasma flow) = $instg et Ce(glomerular filtration rate) &
gfr s veb #) ekskeh. @ FERAC] bumetanided FHLSI QS wholl & BrELE ] fR3te] F
REEH el Yebston FIRMEMS Vel & HRFe Bt e SIRABER S 2 e W
el ¢l e}, Bumetanided] #MEP9/E/H S indomethacin 5mg/kg iv.o fkstod A& Ceantlol = 3
m#so] WA= 9o} indomethacing 5mg/kg iv.2 A A stz KR dmg/kes FRMA H
Ao} arachidonic acide] {£3)o]A & bumetanideo] K3 %Fihbo] #Lac] utd oz HEHKI
A Bils ok, =31 probenecide] FijgEfEel {Kstol A X bumetanideo] BMfFH L HEMED W
% ek oleh

Ll ko] 4585 Bo}l bumetanides) FIR{EHI-S MR 53] Henle's loopell 4 2] EMFES] {1
WA O BN inel fKete], ol el A prostaglanding] iAol upet et
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