539

Lack of Effect of Actinomycin D on Aldosterone Induced Antinatriuresis

‘When Administered After the Hormone.*

(31783)
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Department of Pharmacology, College of Medicine, University of Iowa, Iowa City

Recently, Garren et al(1) reported that a
“repressor” is involved in terminating the in-
duction of tryptophan pyrrolase activity by
the hormone hydrocortisone. Using actinomy-
cin D, an inhibitor of DNA-directed synthesis
of RNA(2), these investigators found that
if the actinomycin D were administered after
hydrocortisone an enhanced induction of
tryptophan pyrrolase activity occurred. Pre-
viously it had been shown that the adminis-
tration of this inhibitor prior to hydrocorti-
sone would block the induction(3). Garren
et al(l) postulated that hydrocortisone
intially stimulates the enzyme formation by
an actinomycin D sensitive process. The in-
crease in enzyme activity then acts as a stim-
ulus to initiate the synthesis of a “repressor”
which inhibits further induction of enzyme ac-
tivity by the hormone. The formation of the
“repressor” is also actinomycin D sensitive.
Thus when actinomycin D is given after hy-
drocortisone it inhibits the formation of the
“repressor” and an enhancement of trypto-
phan pyrrolase activity occurs.

The purpose of this study was to determine
if an actinomycin D sensitive “repressor” was
involved in terminating the action induced
by aldosterone, another adrenocortical steroid
hormone. Actinomycin D was administered at
varying times after the administration of
aldosterone to determine its effect on the so-
dium retaining action of this mineralocor-
ticoid.

Methods. Male rats (Simonsen strain)
weighing 125-155 g, which were adrenalectom-
ized bilaterally at least 5 days prior to the
experiment and maintained on .9% sodium
chloride solution for drinking water and
“purina” laboratory chow, were utilized.

The duration of the antinatriuretic ac-
tion of aldosterone in rats was determined as
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follows. At the start of the experiment aldos-
terone (0.5 pg/kg) was administered sub-
cutaneously to 5 groups of animals. The
corresponding control groups were given
the aldosterone vehicle, subcutaneously.
Urine samples were then collected from
both groups for a 2 hour period by
the method of Kagawa et al(4). The
beginning of the collection period ranged from
the time of aldosterone or aldosterone vehicle
administration to 4 hours after such ad-
ministration. At the start of the collection
period a sodium chloride solution (0.9%), 17
ml/kg, was injected subcutaneously. Urinary
sodium was measured with a Coleman flame
photometer. Sodium excretion values of the
treated group were converted to per cent of
sodium excreted by the corresponding control
group.

The effect of actinomycin D on the al-
dosterone induced retention of sodium was
determined in a series of 5 experiments. In
each experiment 0.6 ug/kg of aldosterone or
the aldosterone vehicle was given subcutane-
ously with either 400 ug/kg of actinomycin D
or its vehicle being administered intraperi-
toneally at various times so' that the fol-
lowing combinations of treatments were ob-
tained: 1) aldosterone and actinomycin D
vehicle, 2) aldosterone vehicle and actino-
mycin D vehicle (control group), 3) aldos-
terone and actinomycin D, and 4) actinomy-
cin D and aldosterone vehicle. All animals
were loaded with a 17 ml/kg subcutaneous
injection of .9% sodium chloride at the
beginning of the collection period, and urine
samples were collected for a 2 hours period at
various times after the administration of al-
dosterone. The protocols of the individual ex-
periments were as follows: experiment
#1) actinomycin D was given 1 hour before
aldosterone, urine was collected from 2-4
hours after aldosterone administration; ex-
periment #2) actinomycin D was administered
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FIG. 1. Time sequence of the antinatriuretic ac-
tion of aldosterone. Standard errors of means are
indicated by vertical lines at top of bars.

¥4 hour after aldosterone, urine was collected
from 1-3 hours after aldosterone injection; ex-
periment #3) actinomycin D was given 4
hour after aldosterone, urine was collected
from 3-5 hours after the administration of
aldosterone; experiment #4) actinomycin D
was administered 1 hour after aldosterone,
urine was collected from 3-5 hours after
aldosterone; experiment #5) actinomycin D
was given 4 hours after aldosterone, urine
was collected from 4-6 hours after aldosterone
administration.

Again, urinary sodium was measured with
a Coleman flame photometer. For each ex-
periment within this series the sodium ex-
cretion values of the treated groups were con-
verted to per cent of sodium excreted by
the control group which received both the
actinomycin D vehicle and the aldosterone
vehicle.

Standard errors were determined and the
data analyzed statistically using the Student
“t” test(5). The 0.05 level of probability was
used as the criterion of significance.

Results. Fig. 1 shows a time sequence for
the antinatriuretic action of aldosterone. The
antinatriuretic effect is maximal between 1
and 3 hours after administration of aldos-
terone.

Fig. 2 shows the results obtained when ac-

LACK OF AN ALDOSTERONE REPRESSOR

tinomycin D was administered either before
aldosterone or at various times after adminis-
tration of aldosterone. Actinomycin D alone
did not significantly alter sodium excretion
when compared to the control group (P>.05).
Therefore, data presented in this Figure were
compared only to the control group. As
previously reported(6), actinomycin D, when
administered before aldosterone, completely
blocks the antinatriuretic action of aldos-
terone. When actinomycin D was adminis-
tered only 15 minutes after aldosterone no
blockade was observed. No enhancement of
the antinatriuretic action of aldosterone oc-
curred as indicated by the results of the 1-3
hours collection period. Also no prolongation
of the antinatriuretic action of aldosterone
occurred as indicated by the results of the
3-5 hours and the 4-6 hours collection periods.
In one case, actinomycin D did appear to in-
hibit (P<.05) the antinatriuretic action of
aldosterone when administered after aldos-
terone. This occurred in the group receiving
the inhibitor one hour after the hormone.
The reason for the difference would seem
to be due to a greater sensitivity of
aldosterone in the group receiving only the
hormone. The excretion of sodium in this
group (3-5 hours after aldosterone) was
greater than usually seen (Fig. 1). However,
while the difference was significant, it was in
the opposite direction.

Discussion. In the series of experiments
shown in Fig. 2 actinomycin D was adminis-
tered during various phases of the anti-
natriuretic curve obtained in Fig. 1. Acti-
nomycin D was given 15 minutes after aldos-
terone, whereby it was present during max-
imal aldosterone action, it was given 1 hour
after aldosterone such that it was present
during the beginning of the upward phase of
the curve; and actinomycin D was given 4
hours after aldosterone whereby it was present
during the later phase of the curve. It was
assumed that if a “repressor” were functioning
in connection with the antinatriuretic action
of aldosterone, actinomycin D given after
aldosterone would inhibit the synthesis of
the “repressor’” and thereby either enhance or
prolong the antinatriuretic action of aldos-
terone.
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FIG. 2. Effect of actinomycin D on antinatriuretic action of aldosterone when administered
either before or at varying times after the hormone. Standard errors of means are indicated by
vertical lines at top of bars.

It is concluded that a “repressor” which
might function in depressing the antina-
triuretic action of aldosterone can not be
demonstrated with the present experimental
conditions. The present experiments by no
means eliminate all possibilities of a con-
trolling-repressor, but do indicate that if a
“repressor” is involved it is not actinomycin
D sensitive as was the “repressor” reported by
Garren et al(1).

The lack of effect of actinomycin D on
aldosterone induced antinatriuresis when ad-
ministered as little as 15 minutes after al-
dosterone indicates that the hormone is in-
volved only transiently in mediating its
effect on sodium transport.

Summary. Actinomycin D was administered
at varying times after the administration of
aldosterone to rats in order to determine if
this inhibitor would either enhance or prolong
the antinatriuretic action of aldosterone. No
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such effects were found, thus it would appear
that an actinomycin D sensitive “repressor” is
not involved in terminating the sodium re-
taining action of the adrenocortical steroid
hormone, aldosterone.
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fully acknowledged.
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