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SHORT COMMUNICATIONS

Effect of 1-(o-chlorophenyl)-1-(p-chlorophenyl)-2,2-dichloroethane in vivo on baseline and adrenocor-
ticotropic hormone-induced steroid production in dog adrenal slices*

(Received 22 May 1970; accepted 31 August 1970)

A CERTAIN small amount of steroid production persists in the adrenal cortex of a hypophysectomized
dog,! in adrenals perfused with buffer containing no ACTH,? and in adrenal slices incubated with no
ACTH in the medium.?® Therefore, steroidogenesis can be divided into baseline (no ACTH) and
ACTH-stimulated parts. Conversion of adrenal cholesterol to pregnenolone must therefore take place
at a constant baseline rate which can be increased by ACTH. An examination of Fig. 1 reveals that a
drug which acts anywhere past the continuous conversion step of cholesterol to pregnenolone should
block both baseline and ACTH-stimulated steroidogenesis. Compounds which have been shown to
inhibit various steps past this point do inhibit baseline and ACTH-stimulated steroid production.
Metyrapone, an inhibitor of 118-hydroxylase, is an example of this type of drug.® Compounds, such
as puromycin, which prevent steroidogenesis by inhibiting protein synthesis, do not acutely affect
baseline steroid production.”

ACTH-INDUCED STEROQIDOGENESIS

ACTIVATION O
A PNOSPHgRYLA;E
C
T GLUCOSE
H

GLUCOSE-6-PHOSPATE

TP
CHOLESTEROL PREGNENOLONE

mitochondria
CORTISOL Fo——S§

TPNH
CORTICOSTERONE B DOC

FiG. 1. Cell of adrenal cortex depicting ACTH-induced steroidogenesis. Detailed discussion of the
pathways shown here may be found in papers by Bransome* and Simpson and Estabrook.*

It has been shown previously that 1-(o-chlorophenyl)-1-(p-chlorophenyl)-2,2-dichloroethane
(0,p’-DDD) has a direct action on the adrenal cortex of the dog®® and man'?-!? to inhibit steroid
production in response to ACTH. In order to define more closely the site of action of this drug in the
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steroid biosynthetic pathway, it was necessary to separate the effects of the drug on baseline steroid
production and on ACTH-regulated steroidogenesis.

Male, mongrel dogs weighing 8-12 kg were fasted overnight while receiving water ad lib. One group
of dogs received injections of glucocorticoids to suppress endogenous ACTH blood levels. Twenty mg
of methyl prednisolone acetate (Upjohn) was given intramuscularly 18 hr prior to anesthetization. To
supplement the action, 2 mg of dexamethasone sodium phosphate (Merck Sharp & Dohme) was
administered intravenously after anesthetization with 30 mg/kg of pentobarbital sodium (Abbott).
Another group of animals received no pretreatment with steroids. Control dogs of each group were
then injected with drug solvent, 1:1 propylene glycol-95% ethanol. Drug-treated animals in each
group received slow (I ml/min) intravenous infusions of 60 mg/kg of 0,p’-DDD (60 mg/ml) in this
solvent.

Two hr after these injections, the adrenal glands were surgically removed, cleaned, sliced, pre-
incubated and incubated in Krebs-Ringer bicarbonate (KRB) buffer.'? Conditions for the incubation
have been described previously.® After a 1-hr preincubation in KRB, the slices were incubated for 1 hr
in either KRB containing 200 mg per 100 ml of glucose (KRBG) or KRBG plus 0-1 unit per ml of
ACTH (U.S.P. Corticotropin reference standard).

The results of these studies are shown in Fig. 2. An examination of the preincubation values for
nonsuppressed and suppressed control dogs indicates that treatment with methyl prednisolone (MP)
was effective in reducing endogenous levels of ACTH in the adrenal slices. Control preincubation
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FiG. 2. Effect of 0,p’-DDD (60 mg/kg, i.v.) on steroid production in adrenal slices obtained 2 hr after
drug treatment. The number of dogs is shown in parentheses. Vertical lines represent one standard
error of the mean. The triangle (V) indicates significant difference between with and without ACTH
(P < 0-05) using the z-test by the method of paired comparisons. The square (M) indicates a signi-
ficant difference between control and o, p’-DDD-treated dogs (P < 0-05) using the ¢-test by the method
of comparison of means. The asterisk indicates a significant difference with () and without (5) methyl
prednisolone (MP) and dexamethazone treatment (P < 0-05) using the z-test by the method of
comparison of means.

values for steroid production dropped from 11:61 -+ 0:95 to 2:37 & 0-31 pg/100 mg of adrenal after
this treatment. The same pretreatment ino, p’-DDD-treated adrenals caused a similar drop (4:63 £ 1-55
to 2:17 4+ 0-13) but to a lesser degree. When preincubation values from suppressed control and
suppressed o,p’-DDD-treated adrenals are compared, there is no difference. Thus, 0,p’-DDD treat-
ment did not affect the level of baseline steroid production as estimated from preincubation steroid
production values in maximally ACTH-suppressed dogs.

'The most accurate estimation of baseline steroid production was obtained using adrenal slices from
maximally ACTH-suppressed dogs incubated in the absence of ACTH. These values are shown as the
striped bars in the middle graph on the right side of Fig. 2. In flasks incubated without ACTH, there
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was no difference between control (1:54 &+ 0-29) and o,p’-DDD-treated (1:33 4 0-36) adrenals. This
lack of effect on baseline steroid production was also indicated in results from nonsuppressed dogs
(343 + 0-30 and 283 -+ 0-85) and in the combined steroid production results of all experiments,
suppressed or not (2:37 + 0-26 and 1-72 + 0-32).

On the other hand, it is quite obvious that 2 hr of o,p’-DDD treatment in vive completely blocked
ACTH-induced steroidogenesis in dog adrenal slices. This can be seen very clearly in all of the graphs
on the right side of Fig. 2.

The data presented here show that o,p’-DDD does not affect baseline steroid production at a time
when ACTH-induced steroidogenesis is completely blocked. These findings suggest that o,p’-DDD
interferes with the mechanism by which ACTH stimulates steroidogenesis, i.e. the activation of the
conversion of cholesterol to pregnenolone.
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Effects of a-methylnoradrenaline on cardiac metabolism
(Received 14 August 1970; accepted 24 September 1970)

IT HAS been suggested that a-methylnoradrenaline (a-MNA) mediates the hypotensive action of a-
methyldopa byacting as a false transmitter of less potency than the natural transmitter, noradrenaline.?
More recently, it has been proposed that, although o-MNA may be less potent than noradrenaline
on autonomic e-receptors, it may be at least equipotent to, or more potent than, noradrenaline on
autonomic B-receptors.?-3 A difference in affinity between o-MNA and noradrenaline for a- and -
receptors may well explain the hypotensive properties of a-methyldopa. A greater affinity of a-MNA
for vascular B-receptors and a lesser affinity for vascular a-receptors would both decrease the hyper-
tensive properties of a-MNA.
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