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Aldosterone elicits various renal responses 
in the hypophysectomized rat  (1-3). These 
responses include: (i) antinatriuresis ; (ii) no 
effect on urinary sodium excretion; and (iii) 
natriuresis. 

In  a previous report (3) ,  the authors 
presented evidence that the level of previous 
dietary salt and water intake determines the 
response to exogenous aldosterone. For exam- 
ple, in sodium-deprived rats, aldosterone may 
not influence sodium excretion, while ade- 
quate sodium intake may lead to an antina- 
triuretic response, as may hydropenia (1, 3 ) .  
The present experiments were designed to 
investigate the physiological nature of the 
changes modifying the renal response to al- 
dosterone in the hypophysectomized rat. 

Methods and Materials. Albino rats 
(100-1 50 g)  were anesthetized with Inaktin 
( 100 mg/kg, ip) . Sodium-deprived animals 
received a sodium-deficient diet ( <0.002 mEq 
of Na/g, Nutritional Biochemicals) in 
equal quantities for 7 preexperimental days 
with distilled water ad libitum. Sodium- 
replete rats received Wayne lab blocks 
(>0.13 mEq of Na/g) and tap water ad 
libitum. Hypophysectomy was accomplished 
parapharyngeally by Hormone Assay labs. 
Tracheostomy was followed by jugular vein 
cannulation and, after a priming dose of 1 
ml, mammalian Ringer’s solution containing 
2 pCi/ml of 3H-methoxy inulin was infused 
at a rate of 1.3 ml/hr for the duration of the 
experiment. Both ureters were cannulated, 

and urine and tail vein blood collections were 
begun 60 min after the start of infusion. 
Collections were made over the next 3 hr at 
30-min intervals. Rectal temperature was 
maintained at 38 2 lo. 

Electrolytes were determined by flame 
photometry. The  GFR was calculated from 
serum and urine radioactivity. 

D-Aldosterone was obtained from Mann 
Research Labs ; actinomycin D (Lyovac) 
came from Merck, Sharp and Dohme. 

Experiments were performed on the follow- 
ing preparations, with dosages expressed as 
weight of compound delivered im/100 g of 
body weight; the “rnin” for each group below 
refer to the number of minutes prior to the 
start of the first urine collection that injec- 
tion was made: 

I .  Unoperated rats, sodium-deprived. 1. 
Carrier, 90 min. 

2. Aldosterone, 4 pg, 90 min. 
3.  Actinomycin D, 30 pg, 90 min. 
I I .  Hypophysectomized rats, sodium- 

replede. 1. Carrier, 120 and 90 min. 
2. Carrier, 120 min; aldosterone, 4 pg, 90 

min. 
3. Actinomycin D, 30 pg, 120 min; carrier, 

90 min. 
4. Actinomycin D, 120 min, 30 pg; aldos- 

terone, 4 pg, 90 min. 
I I I .  Hypophysectomized rats, sodium- 

deprived. 1.  Carrier, 120 and 90 min. 
2. Carrier, 120 min; aldosterone, 4 pg, 90 

min. 
3. Actinomycin D, 30 pg, 120 min; carrier, Supported by a grant from the National Science 

Foundation, Number GB 7844. 
2Present address: Department of Physiology and 

Pharmacology, Wayne State University, School of 
Medicine, 1400 ChrysIer Freeway, Detroit, Michigan 
48207. 
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FIG. 1. Effect of sodium deprivation on sodium excretion, urinary voIume, and GFR in the 
hypophysectomized rat. Each collection period was of 30-min duration; (open bars) means of 
control rats; (stippled bars) means of experimental rats; (lines) standard errors of the means. 

Absence of the hypophysis was verified at  
autopsy. Significance of the differences be- 
tween the means was determined by Stu- 
dent’s t test. Significance was assigned to p 
values of less than 0.05. 

Resd i s .  Unoperated, sodium deprived-rats. 
The response to aldosterone included antidi- 
uresis, antinatriuresis, kaliuresis, and a lower- 
ing of the sodium: potassium excretory ratio. 
The GFR was unmodified (Table I, ii3). 

Actinomycin D administration resulted in 
antidiuresis and antikaliuresis without change 
in sodium excretion or GFR (iii) , 

Hypophysectomized, sodium-replete rats. 
Aldosterone administration did not effect sig- 
nificant change in any of the measured 
parameters of renal function (v) . Actinomy- 
cin D, when administered alone, resulted in 
antidiuresis and antikaliuresis, with concom- 
itant increases in the Na:K excretory ratio, 
and GFR (vi). 

3Lower case Roman numerals indicate line on 
Table I where mean values appear. 

By comparison to carrier-receiving con- 
trols, the administration of actinomycin D, 
followed by the administration of aldos- 
terone, resulted in antidiuresis with antinatri- 
uresis and elevated GFR (vii). However, 
comparison of results from animals which re- 
ceived actinomycin D , then aldosterone, with 
the results from those receiving only actino- 
mycin D, reveals that aldosterone administra- 
tion after actinomycin D resulted in antina- 
triuresis and a lowering of the Na:K excreto- 
ry ratio (ix). 

Hypophysectomized, sodium-deprived rats. 
Sodium deprivation itself resulted in sharply 
lowered urinary water and sodium excretion, 
along with a reduction in the Na:K excreto- 
ry ratio and GFR (Fig. 1 ; xi). Interestingly, 
the natriuresis and diuresis effected by aldos- 
terone, in the sodium-deprived rats, occurred 
only after a rather lengthy lag period, and 
are attributable to the last three collection 
periods. The GFR was slightly depressed by 
aldosterone in these rats (Fig. 2 ;  xiii). The 
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FIG. 2. Effect of aldosberonc on sodium excretion, urinary volume, and GFK in the hypophy- 

sectomized, sodium-deprived rat. 

increasing sodium and water excretion with 
time mimics the qualitative response to infu- 
sion of salt and water observed in the sodi- 
um-replete hypophysectomized rat (Fig. 1). 
Actinomycin D did induce diuresis, natriure- 
sis, and kaliuresis in this group. The Na:K 
excretory ratio was increased following ac- 
tinomycin D administration as was the GFR 
(Xiv) . 

The combination, actinomycin D then al- 
dosterone, elicited relative to controls receiv- 
ing only carrier, diuresis, natriuresis, and 
kaliuresis, elevation of the Na: K excretory 
ratio, and elevation of GFR (xv). However, 
the addition of aldosterone after actinomycin 
D resulted in antidiuresis, antinatriuresis and 
a depression of the Na:K excretory ratio, 
relative to the values obtained from the ani- 
mals treated with actinomycin D only 
(xviii). Reversal of the order of administra- 
tion, from actinomycin D then aldosterone, 
to aldosterone, then actinomycin D, resulted 
in antidiuresis, antinatriuresis, and kaliuresis. 
The Na:K excretory ratio was lowered, as 
was the GFR (xx) . 

Discussion. The results indicate that, 
though deprived of hypophyseal-adrenal axial 
regulation, the hypophysectomized rat re- 
sponds to sodium deprivation with a reduc- 
tion in sodium excretion that is associated 
with a reduction in GFR. Micropuncture re- 

sults from this laboratory (unpublished data) 
indicate that the reduction in GFR may 
permit increased fractional proximal reab- 
sorption with consequent reduction of distal 
load. As i t  has been reported that the hy- 
pophysectomized rat does not increase aldos- 
terone production (4, 5)  on sodium depriva- 
tion, i t  appears likely that the enhancement 
of sodium reabsorption is secondary to a de- 
crease in filtered load. 

The refractoriness of the sodium-replete 
hypophysectomized rat to exogenous aldos- 
terone, as well as the anomalous response of 
the sodium-depleted rat are more obscure ob- 
servations. On the face of it, the refractory 
response suggests an inability on the part of 
the hypophysectomized rat to respond nor- 
mally to the administration of aldosterone. 
That this is, in fact, not the case under all 
circumstances has been indicated in previous 
publications which reported the usual sodi- 
um-saving action of aldosterone ( 1 ,  3 ) .  Fur- 
ther, refractoriness per se would not explain 
the observed natriuresis and diuresis of the 
sodium-deprived hypophysectomized rat. 
Rather, these observations suggest that, un- 
der certain conditions in the hypophysecto- 
mized rat, aldosterone may exert an effect oth- 
er than its effect on the sodium reabsorptive 
mechanism. 

The response to actinomycin D in both the 
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sodium-depleted and the sodium-replete hy- tatively, in that the response to aldosterone 
pophysectomized rats involved an elevation 
of GFR. This indicates a particular sensi tivi- 
ty to the antibiotic among the hypophysecto- 
mized, as no such response occurred in the 
unoperated rats. While the means by which 
actinomycin D increases GFR in the hy- 
pophysectomized rat is not clear, it may be a 
direct consequence of the ability of the anti- 
biotic to blockade aldosterone-stimulated 
reactions. The evidence suggesting this rela- 
tionship consists of the observation that, 
whereas the administration of aldosterone af- 
ter actinomycin D did not affect the actino- 
mycin D-stimulated increase in GFR, the ad- 
ministration of aldosterone before actinomy- 
cin D did largely blunt the increase in GFR. 
I t  is also noted with interest that aldosterone 
alone slightly lowered GFR in the sodium- 
deprived hypophysectomized rat. These last 
two observations suggest that in the hy- 
pophysectomized rat, the decreased GFR at- 
tending sodium deprivation may involve sen- 
sitization to a GFR-depressing function of 
aldosterone which is not observed in the un- 
operated rat. 

The time course of response to aldosterone 
in the hypophysectomized, sodium-deprived 
rat indicates that aldosterone promotes “nor- 
malization,’ of the handling of an infused salt 
and water load. That is, the response of both 
the unoperated, sodium-deprived rat and the 
hypophysectomized, sodium-replete rat to 
the experimental infusion includes a tendency 
to increase sodium and water excretion 
through the course of the experiment. If this 
response is taken as “normal,” then the hy- 
pophysectomized, sodium-deprived rat may 
be considered as showing a deficiency in 
failing to excrete the load in incremental 
fashion. This deficiency is alleviated by the 
administration of aldosterone, at least quali- 

involves a return to a pattern of increasing 
rate of excretion of salt and water with time. 
From this point of view, the response of the 
sodium-deprived, hypophysectomized rat no 
longer appears entirely anomalous. I t  appears 
that the hormone exerts a function, apart 
from its sodium-saving function, which is 
homeostatic in nature in that it serves to 
facilitate excretion of an infused saline load. 
This response could possibly reflect a sensiti- 
zation to aldosterone’s glucocorticoid-like ac- 
tivity in the hypophysectomized, and there- 
fore glucocorticoid-deficient, rat. 

Summary. Renal excretory patterns of so- 
dium, potassium and water were studied in 
unoperated and hypophysectomized rats as 
functions of pretreatment with d-aldosterone 
and actinomycin D. Observations included: 

1 .  A GFR-depressing function of aldos- 
terone in the sodium-depleted hypophysecto- 
mized rat. 

2. A glucocorticoid-like response to aldos- 
terone in the sodium-depleted hypophysecto- 
mized rat. 

3.  A GFR-stimulating function of actino- 
mycin D, which was reversible by a priori 
but not by a posteriori administration of al- 
dosterone. 
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