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Effect of Ethacrynic Acid on Renal Tubular Secretion of PAH in Anesthetized Cat

Y.K. Kim, J.S. Jung,

J.H. Kim, D.J. Suh and S.H. Lee

Department of Physiology, College of Medicine, Busan National University

The effect of ethacrynic acid(EA) on the renal secretion of PAH was examined in cat

kidney. Cpan and Trpan were measured before and after infusion of EA (0.5~50 mg/kg)

through the femoral vein.

The following results were obtained:

1) In the dosage range of 0.5 to 25 mg/kg, EA increased the wurine flow, and sodium and

potassium excretion in dose-dependent manner, but the glomelular filtration rate was decreased

as the dosage of EA was increased.

2) Cpan and Tpan were decreased by EA in the dosage range of 3 to 25mg/kg and 1 to

50 mg/kg, respectively, in dose-dependent manner with the dosage to cause 50% inhibition of

about 5 mg/kg.

3) With dosage of 0.5mg/kg, EA appeared to exert a great effect on diuretic response with-
out the influence on Tran. At 10min after infusion of EA, a potent diuretic effect appeared,

while Traun did not show a significant change. These results suggest that the action mechanism
of EA on tubular secretion of PAH may be different from that on natriuresis.
4) With dosage of 5mg/kg, EA did not inhibit the Na~-K-ATPase activity in microsomal

fractions from both cortex and medulla.

5) The double reciprocal plot(1/Tran versus 1/Ppan) suggested that EA inhibited the PAH
secretion by a competitive pattern. However, probenecid, a prototypic inhibitor of the organic
acid pump, had no influence on both the inhibitory effect of Tean and the natriuretic effect

by EA.

These results suggest that in vivo EA altered tubular secretion of PAH through interactions
with receptors that are not identical with the Na-K-ATPase.
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Table 1. Effect of EA on Urine Flow, Glomerular Filtration Rate(GFR), and Fractional Excretion of
Sodium (FExa) and Potassium (FEx)

EA Urine Flow (ml/min) GFR (ml/min) FExa (%) FEx (%)
(mg/ke) B E/Bx100 B E E/Bx100 B E E/Bx100 B B E/Bx100
0.5  0.26 0.47 175.53 10.39 10.56 104.01 4.00 811 20250 33.21 6102 184.52
40,03 40,04 +17.24 -=1.82 —+2.50 +18.27 +0.28 +1.16 --40.98 -+3.26 +10.01 --20.88
1 0.31 072 22907 7.31 6.15 84.33 551 19.40 342.27 57.80 107.33 181.70
0,04 +0.08 141.85 --0.30 4-0.53 -+18.25 +1.32 +3.48 -+28.58 +4.41 +12.64 —40.79
3 0.27 0.74 2264 7.0 519 7400 6.09 26.22 438.86 5115  96.71 187.04
+0.03 +0.16 +42.28 +1.18 ~+1.33 42580 +£0.58 +1.17 5605 +8.72 +12.50 =-45.67
5 0.49 1.40 280.81 7.17 450 64.33 5.10 24.74 472.31 35.07  92.00 269.71
40.03 +0.07 +43.41 -+0.30 =0.43 +11.90 +0 14 ~+4.25 -39.55 +15.27 37,02
10 0.56 1.81 342.72 4.37 3.20 74.89 6.52 35.85 -547.64 61.07 156,97 255.76
+0.06 ££0.23 +59.50 -+0.83 --0.98 +11.22 -+1.65 +10,21 --20.71 +8.93 469,71
25 0.20 0.95 485.16 3.88  2.23  56.33  6.53 38,57 585.43 43.30 148.94 349.61
+0.04 H0.14 +68.79 +£0.29 -=0.32 +9.73 +1.73 +5.84 =+63.34 +6.97 -+20,33 +45.97
50 0.23 0.90 417.50 4.20 2.50  59.66  6.32 31.26 505.36 61.93 107.41 374.45
40,02 0,07 +67.42 +0.72 40.24 +11.19 +2.42 --1.33 +28.64 +4.98 +63.27 --96.68

The animals were loaded with a volume of 0.9% NaCl equal to 2% of their body weight.

After six basal clearance periods at steady urine flow, EA was given intravenously.

Samples of arterial blood and urine were taken every 10 min.

B, basal clearance periods during 60 min.

E, experimental clearance periods during the 40 min beginning with the maximal effect after the
infusion of EA.

Experimental values indicate the mean+SE from 2 cats in each concentration of EA.
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Table 2. Effect of EA on Cpag and Tpau

19ko] & Aol 4 Ethacrynin Acid 7+ PAH ule] nj2]% ¢

aF

B —

EA (mg/kg) Cpan (ml/min) TPAli(mg/Lr}in)_ o
E E/Bx100 B E E/B X100
0.5 38.1145.17 39.2746.55 101.48+7.62 0.414£0.01 0.462-0.05 110.67-:8.80
51.841+8.82 50.37+11.69 97.7718.55 1.1010.29 0.72+0.15 66.02+2.72
57.15+15.25 38.36:£10.31 16.78+10.22 ' 1.68+0.14 0.8540.11 50.708.45
36.91+5.35 18.84+3.63 50.433-5.47 0.9120.09 0.447+0.03 49.80-+2.80
10 29.344-4.75 10.681£2. 50 35.12410.18 0.69=0.13 0.28+0.10 38.371+10.40
25 17.96+1.25 ‘ 4.3130.54 23.347+6.18 1.3730.21 0.28=+0.05 20.77-+3.90
50 23.19£6.40 6.061-2.45 25.17£7.35 1.19:+0.28 0.104-0.02 8.391-2.94

B, basal clearance periods; E, experimental clearance periods; Cpan, renal clearance of PAH; Tean,

renal tubular secretion of PAH.

Experimental values indicate the meand-SE from 2cats in each concentration of EA.
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Fig. 2. Change of Cpan and Tean with increasing
doses of EA. Each point represents the
mean+SE from 2 cats.
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Fig. 3. Change of Cpan and Tpan as a function of
time after EA single infusion(5 mg/kg).
Each point represents the mean+SE from
2 cats.

Aulel A &4 g EA S E3E 423 Ast
(29 ¢4) Aok =3 FE2] Na-K-ATPase 24
EA o} F4el oa) o3& A @okeh

ol#l gt Axl = Rol mokele] A4 EAE Na-

R
T

K-ATPase 240} 93 d3glel= PAHZu & oI
A7 Bpele) o nAEE o Zko) JAgel vt

e AR A7,
4) EAoff 2|8t Tean HHMI|H

EA o furosemide & F &3l v} 2 w2 oA
Al

probenecid o] 93] Z & 4+EEY

— 180 —



— A2 g3 A - A16W A 2% 1982—

Table 3. Effect of combination of probenecid and EA.

Inhibitor Cran % Inhibition Tran %. Inhibition
Basal 40.4714.29 - 1.3970.05 —
EA (5 mg/kg) 21.4742.30 46.95 0.68=0. 06 51.08
Basal 31.32+0.24 — 1.0140. 09 —
Porenecid (30 mg/kg) 12.33+1.70 60.63 0.2740. 09 23.27
Basal 30.204. 05 — 1.2540.12 -
EA -+ Probenecid 5.42--0.44 82.50 0.1440.02 88. 80

Experimental values indicate the mean+SE from 3 cats.

Cortex Medulla
5 T
—_ 777
>c | ' =
.o.;- 5 4 I //’//
= :3 -
55 O I1T
=& A7
"‘FE oL /
<3
s E
= 3 1L

Cont EA Cont EA

Fig. 4. In vivo effect of EA on Na-K-ATPase
activity of renal microsomal fraction.
Kidney was removed at 30 min after EA
single infusion and microsomal fraction was
prepared.

Each value represents the mean-+SE from § .

cats.
Cont, kidney of control cat untreated with
EA.
EA, kidney of cat treated with EA (5 mg/
kg).
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Fig. 5. Double reciprocal plot of the amount of
PAH secreted and the plasmaj concentration
of PAH in the absence(Q) and in the pre-
sence (@) of EA (5 mg/kg).
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Fig. 6. Effect of probenecid on EA-induced natri-

uresis, Cpan and Tpag inhibition. Probenecid
was intravenously given as a priming dose
of 30 mg/kg followed by the continuous
infusion of 36 mg/kg/h. EA was infused as
a priming dose of 5 mg/kg followed by the
continuous infusion of 6 mg/kg/h.

All values indicate the mean+SE from 3
cats

*  Significantly different from value of 40

min (p<0. 05).
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& ukx ggozA EAZE PAH ¢ 598 =%
sjagto el Terand A LA o ARAE ¥
g3 AR X717+ ARk
EA U furosemide ¢ A4 =% Bule] HF probe-
necid & &l HAAAE o TAFEZA) AR Al '
ek a2 glul. Beyer, et al”, Hook ¥ Williamson?>
o probenecid 7} EA ¢} furosemide ¢ Bl E oAt
o o] nEAE gt stgd o), Brater®x pro-
benecid 7} AFel 4] furosemide 8] o] . AI-E F7HAl
A}z s+ =, Friedman s} Roch-Ramel2D& moFo]
oA 3}

od

m]ru

do 2 o2 M
03‘.4

ol A probenecid 7t furosemide 8] ¢l = E &
A ul bumetanide &} Z&-& AR sk Rk 8
1. S8 EA L 29 ol wagel A wAgHAA
g8 Aoz wagsl @Eel EAS 714k
e} S Al s o] F5ehd probenecid o
@l EA o olx@sbsb vhebibal ghotof Pl & A-
Aslel A& probenecid A A= EA S ¢]mFEst

¥

_\‘lr—{n‘.J
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Friedman 5 Roch- Ramelzl)% probenecid .7} A off A
& bumetanide 8] HulZ of A dlxlnt mako]el A= o
A F F5] uﬂ—r—d] EE kel probenecid 8] =&
GE AR 5319, =3 Barany»¥PE A n
o 714 Zol o] ErAd multiple transport
system ] &2 3}7] o) Ed] bumetanide 7} PAH 1}
furosemide o} t}& Lol HulsAd o4 o] 55

oz 3y

RN 4G4 TraneAlo] B3 EA ¢ zgo]
probenecid o} 93] J5F& W= = AL EAJ 4
o2 PAHREWE dAsa &2 845, ol
HFE Aol 2k AdAE B AP AFRAAE

o X

3

BEE) A7) o9 ©§ 93 molokul
4949 Aoz g7ua.
E=| g

Ethacrynic acid(EA)7} moFels] 41aell A Cean 2
Teandl v]x& J3¢ Aasts] st EAY £32
0.5~50 mg/kg & T A5 by 28 BES A
Ak

1) EA 9 $9] $wko] 0.5~25mg/kg 7= kB,
Na g K9 wid-ge) 25 g vy Frlarg
o, AT age fukol wwlsA zhisig )

2) Tean ¥ Cran: 74 EA £3Fe) 1mgrkg @ 3
mg/kg 4 FE JAH 7] A kg on 50 mg/kg o
A Teans o 92% A= g ®m, 5mg/keg Lol
% 50% HA =) :

3) EA FYF 108 o] =Fart ZA velrdo) dkal
Trawol Al E3be o B Holx ggpor,
0.5 mg/kg 9 & FENAE Trandl] a3k 93+ o
o] el Z-g2 27 velgdoma o) natLal Teau o
A gl cf gt EA o] 2H8o]ge] thER oz 4 7).

4) EA 5mg/kg & 350 93 A3 Na-K-ATP-

ase A dl = o gko] ¢l g o).

5) EA & Lineweaver-Burk plot A3t PAH 9= A1
AA oA FAE 2R w probenecid of] 8] 4= EA
) 2Hge) §BE WA Gy

o] 49 AEE Hot EA & 1] 9 4o Cpau
2 Tean® 748 JAsE 4L 72 glon o
o} 2o 280 Na-K-ATPase 846 o8kgle] o] &
ol HE AR g4 28 RS g Aoe

oke)&] Ao 4] Ethacrynic Acid 7} PAH Zuld] ojzlE o g—
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