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Exogenous dopamine has been shown to
increase corticotropin (ACTH) secretion as
measured by adrenal ascorbic acid depletion
(1). Since a dichotomy has been demonstrat-
ed between adrenal ascorbic acid depletion
and plasma corticosterone elevation in some
conditions (2, 3), the effect of dopamine on
plasma corticosterone levels was determined.

Epinephrine, closely related in biological
action and chemical structure to dopamine, is
thought to raise ACTH blood levels by ac-
ting as a nonspecific peripheral stress (4).
Therefore, dopamine and epinephrine in
equivalent ACTH-stimulating doses were
compared in their effect on blood pressure as
a measurement of peripheral stress.

Dexamethasone inhibits the nervous path-
ways of corticotropin releasing factor (CRF)

1 Present address: University of Colorado Medi-
cal Center, Department of Medicine, 4200 E. Ninth
Ave., Denver, Colorado 80220.

release (5). Since dopamine is thought to
influence these same pathways (1), the influ-
ence of pretreatment with dexamethasone on
the ACTH-raising ability of dopamine was
studied.

Methods. Male albino rats (Holtzman
Company) weighing about 200 g were used
in all experiments. Animals received food and
water ad libitum, and were housed in indi-
vidual cages under a constant illumination
schedule (7 a.m. to 7 p.m.) for more than 6
days. All experiments were carried out be-
tween 10 a.m. to 12 noon. The substance to
be tested was injected s.c. in a volume of 0.2
ml 15 min before a plasma sample was ob-
tained from the unanesthetized rats. Plasma
samples were obtained by rapid decapitation,
collection of the blood in heparinized tubes,
and then aspiration of the plasma after cen-
trifugation. The plasma samples were frozen
until used. A solution containing ascorbic
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acid (0.2 mg/ml) and EDTA (0.05 mg/ml) in
distilled water was used to make the dopam-
ine and epinephrine solutions and also was
used for the control injections. Dexame-
thasone (25 pg/100 g) was given i.p. 2 hr
before injection of the substance to be tested.

Corticosterone plasma levels were deter-
mined by minor modifications of the assay
developed by Mattingly (6). All results were
expressed in pg/100 ml of plasma.

Blood pressures were obtained from the
carotid artery of rats anesthetized with both
pentobarbital (4.5 mg/100 g) and ether. An
average of the systolic and diastolic pressure
was recorded just prior to the subcutaneous
injection of the variable and 1 min after
injection. Results were expressed in percen-
tage increase in average blood pressure over
preinjected levels. The significance of the re-
sults was tested by the ¢ test and significance
was defined as p==0.05.

TABLE I. The Effect of Dopamine on Plasma

Corticosterone.
Dopamine dose Corticosterone
(ug/100 g) No. of rats (ug/100 ml)
Control 8 18.7 + 1.0°
10 6 19.8 + 2.5
100 9 28.6 + 2.5°
1000 8 39.5 - 4.0°
¢ Mean + SEM.

b Statistically higher than control group (p=0.05).

Results. Table 1 reveals that dopamine in
doses of 10 pg/100 g was without effect while
doses of 100 pg and higher produced a signifi-
cant rise in plasma corticosterone. In a previ-
ous study dopamine was found to be effective
in depleting adrenal ascorbic acid at a con-
centration of 10 ng/100 g (1).

Table IT demonstrates that epinephrine (50
pg/100 g) and dopamine (100 ug/100 g) pro-
duced an equivalent rise in plasma corticos-
terone. In these same doses, epinephrine has
a significantly greater effect on blood pres-
sure.

Table TIT shows dexamethasone, given 2 hr
prior to sacrifice, was able to cause a signifi-
cant lowering of the control plasma corticos-
terone levels. Other workers (7) have shown
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TABLE II. Comparison of the Effect of Dopamine
and Epinephrine on Plasma Corticosterone and Av-
erage Blood Pressure (ABP).

Plasma Pereentage

Doses No.of corticosterone change in ABP
(ug/100g) rats  (ug/100 ml) in first min
Control 8 18.7 + 1.0* —
Epinephrine

50 5 27.7 = 3.4° 30 +12°
Dopamine

100 9 28.6 + 2.5 3+ 3

¢ Mean + SEM.

b Statistically higher than control group
(p =0.05).

° Statistically higher than dopamine group
(p <0.05).

complete blockade of corticosterone rise asso-
ciated with peripheral stress using the same
dexamethasone protocol. Although pretreat-
ment with dexamethasone was associated
with a lowering of plasma corticosterone in
both dopamine injected animal groups, both
100 and 1000 pg/100 g produced a significant-
ly greater effect than control.

Discussion. These studies reveal that do-
pamine is capable of increasing ACTH secre-
tion as indicated by plasma corticosterone
elevation. It is also apparent that the adrenal
ascorbic acid depletion method is as specific
as the plasma corticosterone rise for measur-

TABLE III. The Effect of Dexamcthasone Pre-
treatment on Plasma Corticosterone Elevation Fol-
lowing Dopamine Injection.

Dexamethasone Plasma

Dopamine dose (ug/100 No.of corticosterone
(ug/100 g) gof body wt.) rats (ug/100 ml)
— 25 8 15.5 + 1.0°
Control — 8 18.7 = 1.0°
100 — 9 28.6 + 2.5°

100 25 6 18.8 + 1.1%°
1000 — 8 39.5 + 4.0
1000 25 6 31.6 +- 2.6°

¢ Mean + SEM.

® Statistically higher than dexamethasone control
group (p =0.05).

¢ Statistically lower than same dose of dopamine
alone (p =0.05).
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ing ACTH stimulation induced by dopamine
(1).

As implied in a previous communication
(1) and demonstrated in this work, dopamine
appears to be able to stimulate ACTH secre-
tion without causing a significant peripheral
effect on blood pressure. On the other hand,
epinephrine stimulates corticotropin secretion
but also produces a significant elevation in
blood pressure. This would agree with current
thinking (8) that the plasma corticosterone
rise associated with injected epinephrine is
mediated through its peripheral actions.

The site at which dexamethasone and cor-
ticosterone act in diminishing CRF secretion
is not known. Present evidence indicates that
the site of inhibition is in the hypothalamus
and midbrain areas (S5). Since dopamine’s
action was not completely blocked by dex-
amethasone, part of dopamine’s effect could
be occurring beyond dexamethasone block-
ade. The possibility of dopamine causing
enough peripheral stimulation to overcome
dexamethasone inhibition can not be ruled
out as an alternative explanation.

Recent work (9) has shown that reserpine
implanatation into the median eminence de-
pletes monoamine stores yet produces no
change in ACTH rise in response to stress.
This appears to deny dopamine a role in
ACTH secretion. Despite depletion by reser-
pine of catecholamine stores, there remains a
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small functionally important catecholamine
pool that maintains the function of the do-
pamine neurons in response to stress in spite
of reserpine’s action. Further work is needed
to confirm dopamine’s role as a regulator of
ACTH secretion.

Summary. Dopamine in a dose which does
not cause a significant rise in arterial blood
pressure causes a significant increase in
peripheral blood corticosterone. Dexame-
thasone partially suppresses this dopamine
induced rise in corticosterone.
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