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Influence of Isoproterenol on Intra-renal Blood Flow in the Dog
Ki-Dong Park, M.D.

Department of Pharmacology, Chonnam University Medical School
Kwangju, Korea

< Directed by Assoc. Prof. Young Johng Kook™>

The direct effect of isoproterencl on renal function, when given intravenously, is usually obscured by
15 potent hypotensive action.

To obviate the latter action, isoproterenol was infused directly into one renal artery of the dog, the
-other kidney serving as a control for the general action. And following results were obtained.

In the first series of experiments, the directic action of isoproterenol was ascertained. 1.0 pg/kg/min.
reduced on both kidneys the urine flow, clearances of PAH and creatinine, as well as the amount of
sodium excreted, but the effect was weaker on the experimental side than on contralateral side. With
0.1 p#g/kg/min., two cases among 6 experiments showed marked diuresis, two cases no apparent effect,
.and another two marked antidiuresis on the experimental kidney, whereas the contralateral kidney
exhibited antidiuresis in all cases. Further reducing the dose unmasked the diuretic action on the
.experimental kidney.

In another series, the effects of isoproterenol on the blood flow distribution within the kidney and
-on sodium concentration gradient within the kidney tissue were observed. 0. 05 ug/kg/min isoproterenol
markedly increased the medullary plasma flow and slightly increased total renal plasma flow and glomerular
filtration rate, along with concomitant increase in the amount of sodium excreted and osmolar clearance,
and decrease in reabsorption of free water. Sodium concéntration gradient markedly decreased in the
experimental kidney, reaching 2/3 of the value observed in the contralateral kidney at the papilla.

It is thus concluded that isoproterenol exerts a diuretic action, when infused directly into a renal
artery, and the mechanism of the action rests on its hemodynamic action, substantiated as the increase
in glomerular filtration and in the medullary blood flow, resulting in washout of hyperosmolality prod-
uced by the coutercurrent multiplier system.
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Fig. 1. Effect of isoproterenol on renal function of the

dog. 1 ug/kg/min. was infused into the left renal artery -

for 15 minutes. V=urine flow; Ccr and CPAH are
clearances of creatinine and para-amino-hippuric acid,
respectively; UNaV denotes the amount of Na excreted
in urine. Continuous lines indicate the experimental
(infused) side, and broken lines the contralateral side.
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Table 1. The Effects of Isoproterenol (0.1 ug/kg/min) infused into a renal artery on renal function of thé dog

A\’ CPAH Cer UNaV UKV Cosm
(ml/min.) (ml/min.) (ml/min.) (¢«Eq/min.) (#Eq/min.) (ml/min.)

. E C E C E C E C E C E C
before 1. 02 0. 48 84 71 36.2 33.0 153 86 32 24 1.90 1.20
after 1. 60 0.39 86 64 38.6 30.5 205 50 35 28 2.55 0.99
before 2.82 1. 60 73 84 34.‘ 6 41.3 195 130 37 30 2.36 1.61
after 3.30 0.80 . 75 48 35.2 27. 4 290 60 40 ‘ 19 3.05 0.83
before 3,26 3.12 103 112 37.9 43.6 106 96 24 - - 23 1.86 1. 60
after 2.25 1. 48 104 100 37. 4 42,2 107 84 31 33 1.76 1.65
before 3.60 288 109 122 4.1 49.0 281 262 46 46 3.38 2.58
after 3.55 1. 85 117 107 41.9 40.0 309 194 48 39 4,13 1.95
before 0. 86 0.80 59 64 23.5 27.8 143 143 26 28 — —
after 0.58 0.25 65 52 23.5 19.7 84 38 21 12 - -
before 2.50 1.93 65 60 29.5 25.7 275 215 28 23 2.38 1.98

" after 1. 06 0.25 46 17 18.9 6.1 110 ’ 30 19 5 1.01 0.27

Mean values from two or more successive periods. are given.

V=Urine flow; CPAH and Ccr=Clearances of PAH and creatinine;

UNaV and UKV =amounts of sodium and potassium excreted in urine;

Cosm=osmolar clearance. E indicates experimental (infused) side, C the control (contralateral) side. “Before”
denotes periods before infusion, “after” indicates those after switching to the isoproterenol infusion.

Table 2. The protocol of an experiment showing the effect of isoproterencl infused into a renal artery on
various parameters of renal function of the dog

Exp. 10, female dog. 15kg, fasted overnight.

9:30 Anesthesia with pentobarbital, 30mg/kg, i.v.

10:15 Infusion of 3 ml/min saline into right arm vein. Median laparotomy and both ureter cannulated. Through
the left ovarian vein a cannula was inserted into the left renal vein amd kept patent with saline inf,uéidri of 0.25
ml/min. Left renal'artery was cannulated with curved 24 gange needle and infused with saline, 0. 25 ml/min.

13:15 Prime injection of 750 mg creatinine and 90 mg PAH. Infusion changed to a solution contzﬁning 7.5g
creatinine and 1. 13g PAH/1. ‘ ' V

13:55 Collection of urine bégan.

Time % CPAH Cer TRPF MPF UNaV  Co

s TC¢HO
(min.) (ml/min.) (ml/min.) ‘ (mi/ nﬁp.) A (uEq/ ﬁnin. ) (ml/min.) (ml/min.)
Exp. Cont. E C E C E C E C E C E C

2~0 0.48 0.38 92 86 41.7 41.2 94 2.0 95 51 0.58 0.81 0.37 0.43
20~40 0.50 0.33 85 86 38.9 39.3 87 2.5 57 50 079 0.79 0.29 0.41
40 Infusion changed to 0.05 pg/kg/min, Issproterenol.
40~50 0.65 0.30 80 74 381 34.4 82 18 68 40 0.84 0.61 0.19 0.31
-50~65 0.67 0.37 91 .99 43.2 465 108 16.8 73 - 40 0.91 0.81 0.24 0.44

TRPF=total renal plasma flow, MPF=medullary plasma . flow;
T<H;O~<=reahsorption of osmotically free water, calculsted as Cosm. —V;
Other abbreviations are as in the table 1. '
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Table 3. Sodium concentrations in the kidney tissues

Control Exptl
C 57 69
OM 139 132
M 165 175
P 205 176

All values are in mEq/kg wet weight.

“Exptl” indicates experimental kidney infused with
0. 05 #g/kg/min. isoproterenol; “control” the contrala-
teral kidney. C=cortex, OM=outer medulla, IM=
inner medulla, and P=rpapilla.

B} 3KE oL WEf] M renal pedicle & &5
B, BE pldsle] BEAHCABAY NagBEL flED
Aojvt. HEHA JdeiAE H©EFel 57 mEq/kg wet
tissue, FEFo] 692 ET & HALS 2ol BEHY
HE 4 RENAE BT =5 & 2871 gk 3H
el A& 2054 M 176 o & =Al E£ESF

S & o vk ol9hzhE Na e [Ele ZRE
W\Es 37 BEl EHY Na@BEs 12sld £59
NaBES Higshd & 2B 2ot

Bl s BERES Hicsld SEABNAE 2 4:
1.9, BEBEABAY 2.9:2.5 SLEMPAIAE 3.6:2.5%
iosproterenol ol {kdle] BEE W ZFLEAKS Na@Emm
7t BoRE ] 7H4 B 5 9l
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Fig. 2. Change of concentration gradient of sodium in
the kidney tissue by isoproterenol. Concentrations

of sodium in the cortex are taken as unity.
Abbreviations as in Table 3.
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