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Effect of Corticosterone and Aldosterone Upon Milk Yield

In the Rat*

(30964)

D. W. Haan anp C. W. TURNER
Department of Dairy Husbandry, Univ. of Missouri, Columbia

It has been reported that cortisone and
hydrocortisone acetate injection(1) increased
milk yield in the rat, as measured by growth
rate of their litters. However, the observa-
tion that the predominant secretions of the rat
adrenal cortex are aldosterone and cortico-
sterone(2) suggested that these compounds
be tested. Anderson and Turner(3) found
that 25 pg aldosterone and 1 mg corticoster-
one acetate per day maintained lactation at
approximately 80% of the normal level in
adrenalectomized rats and suggested that
daily requirements of aldosterone and corti-
costerone in maintenance of normal lactation
in the rat exceed 25 pg per day for aldoster-
one and 1 mg per day for corticosterone.

It became of interest, therefore, to deter-
mine the influence of these hormones on lac-
tation of normal rats. The objective of the
present study was to determine the effect of
corticosterone and aldosterone separately and
together in augmenting the milk yield of nor-
mal lactating rats.

Materials and methods. Pregnant Sprague-
Dawley-Rolfsmeyer rats were maintained in
individual litter cages, fed Purina Lab Chow
and water ad libitum. The animal room was
maintained at a temperature of 78 =+ 1°F.
On day 4 of lactation, litters were standard-
ized to 6 pups.

Aldosterone-21-acetate was dissolved in
sesame oil in a concentration of 25 ug per 0.1
ml carrier. Graded levels of corticosterone
were suspended in physiological saline. From
day 7 to 19 of lactation, the dams were in-
jected subcutaneously, once daily, approxi-
mately at the same time as follows: 1) 44
controls were injected with physiological sa-
line, 2) 9 rats were injected with 0.75 mg
corticosterone, 3) 21 rats were injected with
1 mg corticosterone, 4) 24 rats were injected
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with 1.25 mg corticosterone, 5) 10 rats were
injected with 1.5 mg corticosterone, 6) 18
rats were injected with 25 pg aldosterone-21-
acetate, and 7) 16 rats were injected with 25
pg aldosterone-21-acetate -+ 1 mg cortico-
sterone.

On days 14, 16, 18 and 20, milk yields
were estimated from the increases of litter
weights during a 30-minute nursing period
following 10 hours of isolation from the
mother. One USP unit of oxytocin was in-
jected subcutaneously into the dams immedi-
ately before nursing and a second unit after
15 minutes of nursing to aid in complete milk
removal. Student’s “t” test was used in sta-
tistical treatment of the data.

Results. The estimated milk yield from day
14 to 20 for a group of 90 control animals
(Group 1) has been determined in this labo-
ratory (Table I). Of this group, 44 control
animals were involved in the present experi-
ment (Group 2). The effect of various hor-
mone treatments will be compared with
Group 2. Lactating rats injected with 0.75
mg corticosterone/day showed no beneficial
effect on lactation (Table I). Administration
of 1 mg/day increased milk yield 12.0%
(P<0.20) on day 14, 13.2% (P<0.05) on
day 16, 13.3% (P<0.05) on day 18, and
27% (P<0.001) on day 20. Injection of
1.25 mg/day increased milk yield on days 14
to 20; however, only on days 14 and 20 was
milk production significantly increased (P<C
0.05). The animals injected with 1.5 mg/day
showed a 12% decrease in milk yield on day
14 and 6% on day 16; however, it increased
21% (P<0.01) on day 20. Administration
of 25 ug aldosterone alone failed to show a
response to the hormone. The combination
of 25 ug aldosterone and 1 mg corticosterone
increased milk yield 34.8% (P<0.001) on
day 14, 249% (P<0.01) on day 16, 12.6%
(P<0.05) on day 18, and 12.7% (P<0.05)
on day 20.

Discussion. Lactogenic hormone is believed
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to play a primary role in stimulating milk
secretion. However, other hormones are be-
lieved to synergize with lactogen in stimulat-
ing increased milk yield. In the lactating rat,
it has been shown that exogenous oxytocin
administered at the time of nursing aids in
complete milk removal(4). During recent
years, in a series of studies from this labora-
tory, the possible effect of a number of hor-
mones upon the yield of milk has been stud-
ied. The following hormones have been
shown to stimulate increased milk yield:
growth hormone(4), thyroxine(5), lactogenic
hormone(6) and parathyroid hormone(7),
administered separately and together(8). Re-
cently, it was shown that insulin also stimu-
lated increased milk secretion(9). The pres-
ent report is a continuation of this study. It
was suggested that lactating rats show a dose
response to the action of corticosterone and
at an optimal level of corticosterone can in-
crease established milk yield in the rat. Al-
though aldosterone alone was ineffective, the
combination of the 2 adrenal steroids in-
creased milk yield on days 14 to 20 compared
with control animals; however, there is no
statistically significant difference when the 2
hormones were compared with 1 mg/day cor-
ticosterone alone, except a 20.4% increase
(P<0.025) on day 14 and a 11.2% decrease
(P<0.05) on day 20, indicating that the ef-
fectiveness of the combination is due mainly
to the action of corticosterone.

Summary. Daily subcutaneous administra-
tion of 1 mg of corticosterone to Sprague-
Dawley-Rolfsmeyer rats from day 7 to 19 of
lactation stimulated increased milk secretion
on days 14 to 20. On day 14 milk yield was
increased 12.0%, on day 16, 13.2%, on day
18, 13.3%, on day 20, 27.0%. Higher levels
of the hormone depressed milk yield, whereas
a lower level of corticosterone was ineffec-
tive. Twenty-five ug aldosterone alone was
either of no benefit or only slightly effective.
Although the combination of 1 mg cortico-
sterone plus 25 pg aldosterone increased milk
yield on days 14 to 20 compared with control
animals, it appears that the increased milk
yield is due primarily to the effect of cortico-
sterone alone.
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Evidence from Cross Circulation Studies for a Humoral Mechanism
In the Natriuresis of Saline Loading. (30965)
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Sodium excretion by the kidney is depend-
ent upon both the amount of sodium filtered
at the glomerulus and renal tubular reabsorp-
tion. Although a rise in the filtered load of
sodium (Fy,) plays an important role in the
natriuresis resulting from saline loading, ex-
periments by de Wardener et al(1) demon-
strated that an increase in sodium excretion
occurs even when the glomerular filtration
rate (GFR) is reduced. This dissociation be-
tween urinary sodium excretion and filtered
sodium load was subsequently confirmed by
Levinsky and Lalone(2). Rector and co-
workers(3) provided indirect evidence that
decreased proximal tubular reabsorption of
sodium occurs during saline loading. Direct
confirmation of decreased proximal reabsorp-
tion of fluid in saline diuresis was recently re-
ported by Dirks, Cirksena and Berliner(4)
using micropuncture methods in the dog.

It has been suggested from cross circula-
tion experiments by de Wardener and associ-
ates(1,5) and from studies in an isolated kid-
ney preparation by Lichardus and Pearce(6)
that a humoral sodium excreting factor con-
tributes to the natriuresis of saline loading
but the evidence presented failed to exclude
the possibility that an increase in GFR pro-
duced the increase in sodium excretion.

In the present study, blood was cross cir-
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culated from saline loaded donor dogs through
normal recipients in which a reduction in
GFR was produced by aortic constriction im-
mediately above both renal arteries. In 9
of 12 experiments an increase in sodium ex-
cretion occurred in the recipient in the pres-
ence of a decreased filtered sodium, a finding
which suggests a decrease in fractional renal
tubular reabsorption by a humoral mechanism.

Material and methods. The experiments
were performed in 15-25 kg female mongrel
dogs. Blood from each pair of dogs was
cross matched to insure compatibility. All
dogs were fed a synthetic diet containing
60 mEq of sodium and 18 mEq of potassium
per day. The last feeding was 20-24 hours
before the experiment but water was allowed
ad libitum. The donor dogs received 15 mg
of desoxycorticosterone acetate in oil intra-
muscularly per day for 2 days prior and
30-60 minutes before the experiment was
begun. The animals were anesthetized with
sodium pentobarbital 30 mg/kg intravenously
and endotracheal intubation performed.

Two series of animals were studied. In
Series I blood was cross circulated from
normal non-saline loaded donors through nor-
mal recipients. In Series II the blood was
cross circulated from saline loaded donors.
Saline loading of the donor was accomplished
by infusing 1 liter of normal saline intra-
venously as rapidly as possible and continu-



