The Effect of 3-Aminophthalhydrazide on Diuresis and Blood Pressure
in Dogs (34910)
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3-Aminophthalhydrazide was first synthe-
sized by Schmitz (1) in 1902. Its chemical
structure is as follows:

NH, O
NH

NH 3-Aminophthalhydrazide
o

This substance is only slightly soluble in
water and organic solvents, but freely soluble
in acid and alkali. Tt fluoresces strongly in
neutral and weak acid solution and emits
luminescence when an oxidizing agent is
added to it in alkaline solution. The sub-
stance is unstable when exposed to light, but
is comparatively thermostable. It has been
suggested that 3-aminophthalhydrazide with
its v, B-unsaturated ketones may have a meta-
bolic function as an oxidation-reduction cat-
alyst and exhibit wide biological activity,
some of which has been reported previously
(2-5). In the experiments reported here
3-aminophthalhydrazide was administered to
dogs and the effects on diuresis and blood
pressure were recorded.

Methods. The methods in these experi-
ments were similar to those of Moyer and
Handley (6). Five female dogs, ranging in
weight from 13 to 19 kg, were used. The dogs
were hydrated by administration of 40 ml/kg
of water by mouth. Forty-five min later they
were anesthetized with pentobarbital, 30
mg/kg of body weight, given intravenously.
Creatinine infusion was used to measure glo-
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merular filtration rate (GFR) and para-
aminohippurate (PAH) .infusion to estimate
renal plasma flow (RPF). The plasma con-
centration range maintained for creatinine
was 20 to 50 mg/100 ml, and for para-
aminohippurate (PAH), 1 to 2 mg/100 ml. A
priming dose of these substrances containing
50 mg/kg of creatinine, and 5 mg/kg of
PAH was administered followed by a con-
stant intravenous infusion using a sigmamo-
tor. The infusion solution contained 8 mg of
creatinine and 1 mg of PAH/100 ml, and
was administered at the rate of 2 to 5
ml/min, depending on the size of the dog, so
as to maintain a constant blood concentration'
of creatinine and PAH. At least 30 min were
allowed for equilibration following the prim-
ing infusion before the control observations
were started. Cadmium sulfate filtrates were
used for analysis. The methods of Bonsnes
and Taussky (7) and Smith and his associ-
ates (8) were used for the creatinine and
PAH determinations, respectively.

Mean blood pressure was measured by a
damped mercury manometer connected
through a manifold to an indwelling arterial
needle. Arterial blood, collected in heparin-
ized syringes, was used for chemical analysis.
Urine was collected at 10-min intervals from
a catheter previously inserted into the ure-
ter. After two successive 10-min control peri-
ods, 2.5 mg of 3-aminophthalhydrazide was
administered intravenously. Each animal,
therefore, served as its own control. The
specimens of blood and urine were collected
during two successive 10-min periods, begin-
ning 5 min after administration of the 3-amin-
ophthalhydrazide and then 1 and 2 hr after
the injection of the drug.

Results. The effect of 3-aminophthalhydra-
zide on urine volume and electrolytes is
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presented in Table I, Urine volume was in-
creased significantly 1 hr after the adminis-
tration of the drug. Urinary sodium excretion
was also increased significantly and reached
maximum levels 1 hr after the injection. The
increase in urinary potassium excretion was
not significant. Plasma sodium levels were
reduced significantly and did not return
toward the control values in most of the dogs
during the 2 hr of postinjection observation.
The decrease in plasma potassium levels was
not significant.

The renal hemodynamic response to 3-amin-
ophthalhydrazide is presented in Table II.
There was no significant variation between
the two control periods. Although the blood
pressure was significantly decreased 1 hr af-
ter administering 3-aminophthalhydrazide,
both renal plasma and blood flow and GFR
were increased, but tended to return toward
the control levels in most of the dogs after
this period of time. The filtration fraction
remained relatively unchanged. The mean
blood pressure also tended to return toward
the control levels in most of the animals.
There was a slight but insignificant reduction
in the hematocrit associated with the depres-
sion in blood pressure.

Discussion. Following the intravenous ad-
ministration of a single dose of 3-aminoph-
thalhydrazide there was an increase in urine
volume. This was associated with an increase
in renal plasma and blood flow and glomeru-
lar filtration rate which became maximal 1 hr
after administration of the drug. The in-
crease in diuresis induced by 3-aminoph-
thalhydrazide, therefore, appears to be
caused by renal vasodilatation. Although the
filtration fraction remained unchanged, the
question of whether there was also an effect
on tubular transport can only be clarified by
additional experiments.

The drug also produced a decrease in plas-
ma sodium together with an increase in the
urinary excretion of this cation. The de-
creased sodium in the plasma was therefore
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produced by the renal hemodynamic changes
rather than by the dilutional effect of pro-
longed water administration. The results with
reference to potassium were in the same
direction as sodium but inconclusive because
they were not significant. The question of
whether the drug also produced a change in
tubular function with respect to electrolyte
excretion must again await further experi-
mental evaluation.

The mechanism by which 3-aminoph-
thalhydrazide reduces blood pressure is also
still unclear. In these experiments, however,
the reduction of blood pressure was accom-
panied by an increase in urine volume, glo-
merular filtration rate, and renal plasma and
blood flow. It therefore seems likely that the
decrease in blood pressure was produced
largely by a decrease in peripheral resistance.

Summary, 3-Aminophthalhydrazide given
iv to five dogs decreased the systemic arteri-
al blood pressure and produced a water di-
uresis together with increased natriuresis.

The results suggest that the chief effect of
the drug is hemodynamic and related to renal
as well as systemic vasodilatation. The pos-
sibility of an additional effect on renal tubu-
lar function, however, could not be excluded.
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