Short communications

out that the very large induction of DMN-demethylase
by fasting and by feeding a carbohydrate-devoid protein
diet was first reported from our laboratory [3]. In describ-
ing their own finding with fasting, which confirms our
result, McLean and Day [15] failed to note the priority
of our report [3], yet it was cited by them in another
context.
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Effect of ATP upon dopamine-p-hydroxylase

(Received 26 November 1974,

A stimulating effect of ATP upon the conversion of dopa-
mine to noradrenaline was first reported when crude
adrenal extracts were used [1, 2]. This effect, however, was
much less apparent when the dopamine-g-hydroxylase
(DBH) was purified; in this case the ATP caused only a
1-5-fold stimulation instead of the 5-10-fold stimulation
noted when crude adrenal extracts were used [3]. As even
this slight effect disappeared when initial rates of DBH
were measured. it was concluded that ATP was not inti-
mately involved in the hydroxylation reaction [4]. The for-
tuitous observation that a nucleotide preparation from a
different origin was ineffective, even with a crude extract,
prompted us to investigate a possible interaction between
the apparent stimulation of DBH by ATP and the presence
of endogenous inhibitors.

Fresh bovine adrenal glands were obtained from the
local slaughterhouse and immediately chilled in ice-cold

accepted 27 February 1975)

0-25 M sucrose. The medullae were dissected from the total
gland, minced and then homogenized in 10 vol 0-25M suc-
rose with a Duall homogenizer. The total homogenate was
centrifuged at low speed (1000 g for 10 min) and the pellet
was discarded. The supernatant was further centrifuged at
27,000g for 10min and the pellet, corresponding to the
M + L fraction described in a previous paper [5], was
washed twice and resuspended in 20 vol. The final superna-
tant fraction was obtained by centrifugation at 120,000¢g
for 60 min.

Another fractionation procedure—that described by
Kuzuya and Nagatsu [6]—was also followed. In this case
the medullac were homogenized with an Ultraturrax in
6 vol of a 0-25 M sucrose solution containing 0-02 M potas-
sium phosphate buffer (pH 7-0). After a low speed run, a
particulate fraction was obtained by centrifugation at
20,000 g for 30 min.
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Fig. 1. DBH activity in a M + L fraction (dilution 1:20)
from bovine adrenal medullae as a function of ATP concn

in the presence ( ) and absence (—-—-) of N-ethylma-
leimide (3 x 107 % M). (@) ATP from Sigma: (A) ATP from
Boehringer.

DBH was measured by means of a spectrometric method
using tyramine as substrate. The incubation conditions
have been already described in detail [7]. The structure-
linked latency of DBH was estimated biochemically as the
difference between the activity assayed under isotonic con-
ditions—which tend to respect the integrity of the particles
(free activity)—and the activity determined in the presence
of Triton X-100, which disrupts the particles (total activity).
Two different preparations of ATP were used: one supplied
by Sigma (adenosine 5’ triphosphate di-sodium salt from
equine muscle) and one from Boehringer (adenosine 5 tri-
phosphate di-sodium salt 15028).

The total DBH activity was measured from an M + L
fraction by increasing the ATP concentration in the pres-
ence and in the absence of N-ethylmaleimide. Figure [
shows that the ATP from Boehringer had no effect at all
on DBH activity in either experimental condition. In con-
trast to this, the Sigma ATP was found to stimulate DBH
activity tremendously, particularly when N-ethylmaleimide
was omitted. Moreover, even in the presence of the latter,
a clearcut stimulating effect was observed at low con-
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centrations of the ATP. These results therefore suggest that
ATP might have the same stimulating effect (and perhaps
even more) as N-ethylmaleimide by reversing the effects
of DBH endogenous inhibitors. This hypothesis was con-
firmed by measuring the copper content [8] of both nuc-
leotide preparations: ATP from Sigma contained 0-2 ug
Cu?*/mg while Boehringer ATP contained less than
0-01 ug/mg. Consequently, the stimulation of DBH activity
by ATP was not due to the nucleotide itself but rather
to copper contamination of certain ATP preparations. It
is well-known that copper, just like N-ethylmaleimide, can
reverse the effects of endogenous inhibitors of DBH [9-
1.

Table | shows the effect of ATP, N-cthylmaleimide and
Triton X-100, at various concentrations, on three different
subcellular fractions. The M + L fraction was found to
exhibit the lowest DBH free activity, and therefore had
up to 90%, of latency.

It was noteworthy that, in the presence of N-ethylmalei-
mide, the free activity as a percentage of total activity was
somewhat higher, thus confirming the results of our pre-
vious studies [11]. The total DBH activity in this fraction
was practically not increased by N-ethylmaleimide. as
compared with the activity obtained with ATP. In the
supernatant fraction, however, DBH activity became 5
times higher after the addition of N-ethylmaleimide than
after the addition of ATP only. This suggests that the
supernatant contains far more endogenous inhibitors than
the M + L fraction, thus confirming our earlier findings
[11]. Nevertheless, in the absence of Sigma ATP (ie. in
the absence of copper), the total DBH activity in the M +
L fraction was much less than with ATP—a clear indica-
tion of the presence of endogenous inhibitors. In our pre-
vious studies [11] this effect was not observed as we used
Sigma ATP for all the DBH assays. The particulate frac-
tion, prepared according to Kuzuya and Nagatsu, [6] was
found to exhibit a high DBH free activity, which suggests
that the granules suffer more damage in the Ultraturrax
homogenizer than in the Duall. This preparation also con-
tained far more endogenous inhibitors than the M + L
fraction since DBH activity was further enhanced by the
addition of N-ethylmaleimide. Since the endogenous inhi-
bitors are sulfhydryl compounds and since many proteins
contain SH-groups it seems logical to suppose that such
inhibition could occur virtually everywhere. However, our
results indicate the inhibitors are present in much larger
amount in the supernatant, while the DBH activity is high-
est in the M + L fraction. Under our experimental condi-
tions, Triton X-100 at a concentration of 0-2°. did not

Table 1. Effect of Triton X-100, ATP and NEM on dopamine-f-hydroxylase activity in different fractions of bovine
adrenal medulla

Dopamine-S-hydroxylase activity

Addition (umoles/min per g tissue)

NEM ATP Triton X-100 (,) Free activity

Fraction Ix 1072 M 9% 107°M None 001 005 02 (% of totaly*
M+ L — + 042 1-67 4-11 4-00 10
(dilution 1:20) - - 0-01 0-082 034 014 7
+ + 075 2:56 475 4-8] 16
+ - 037 117 2:25 1-76 21
Supernatant - + 0-44 037 023 0-29 —
(dilution 1:20) — — 0-06 0-07 0-05 0-05 —
+ + 1-64 1-53 1-48 1-52 —
+ — 047 043 0-33 0-36
Particulate - + 1-21 290 3:35 318 38
(dilution 1:20) - - 017 025 0-39 0-34 50
+ + 2:49 455 626 614 40
+ - 171 2:56 377 335 S1

* Total activity represents the activity measured with 0-2%, Triton.
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significantly inhibit DBH activity, in contrast to the results
of Kuzuya and Nagatsu [6]. Of interest here is the fact
that 0059 Triton X-100 is still sufficient to measure the
total DBH activity.

In conclusion, it appears that ATP in itself exerts no
direct stimulation on DBH. However some ATP prep-
arations which are contaminated by copper may artificially
increase DBH activity by reversing the effects of endo-
genous inhibitors. As DBH activity is generally measured
with or without ATP the present results provide a good
explanation for the considerable discrepancies which exist
between numerous reports as regards the copper con-
centration required to produce maximal DBH activity.

Acknowledgements—The skilful technical assistance of M.
Verwimp was greatly appreciated. This work was partly
supported by a grant from IRSIA.

Department of Neurobiochemistry,  PIERRE M. LADURON
Janssen Pharmaceutica,
B-2340 Beerse,

Belgium

1549

REFERENCES

. R. Neri, M. Hayano, D. Stone, R. I. Dorfman and

F. Elmadjian, Archs Biochem. Biophys. 60, 297 (1956).

N. Kirshner, Fedn Proc. 18, 261 (1959).

. E. Y. Levin, B. Levenberg and S. Kaufman, J. biol.

Chem. 235, 2080 (1960).

4. E. Y. Levin and S. Kaufman, J. biol. Chem. 236, 2043
(1961). :

5. P. Laduron and F. Belpaire, Biochem. Pharmac. 17,
1127 (1968).

6. H. Kuzuya and T. Nagatsu, Biochem. Pharmac. 21, 740
(1972).

7. F. Belpaire and P. Laduron, Biochem. Pharmac. 17,
411 (1968).

8. J. Fries, in Spurenanalyse. Erprobte photometrische
Methoden, p. 74, E. Merck AG, Darmstadt.

9. T. Nagatsu, H. Kuzuya and H. Hidaka, Biochim. Bio-
phys. Acta 139, 319 (1967).

10. D. S. Duch, O. H. Viveros and N. Kirshner, Biochem.
Pharmac. 17, 255 (1968).

11. F. Belpaire and P. Laduron, Biochem. Pharmac. 19,

1323 (1970).

Jy

w

Biochemical Pharmacology, Vol. 24, pp. 1549-1351. Pergamon Press, {975. Printed in Great Britain.

Influence of adrenocorticotropic hormone, somatotrophic
hormone and pregnenolone-16a-carbonitrile on drug
response and metabolism

(Received 22 June 1974; accepted 10 January 1975)

In intact unlike in adrenalectomized rats, pretreatment
with adrenocorticotropic hormone (ACTH) reduces the
effects of certain drugs [1]. This action can be only par-
tially simulated by corticosterone, suggesting that some
steroids are involved in the effect of ACTH upon drug
responses [1].

Somatotrophic or growth bormone (STH) is another
agent that influences drug responses [2, 3]. Given as a pre-
treatment with ACTH, it abolishes the latter’s protective
effect upon acrylonitrile-induced adrenal apoplexy and
mortality [4]. In rats, conjoint treatment with STH and
pregnenolone-16a-carbonitrile (PCN) counteracts the bene-
ficial action of the steroid against digitoxin or indometha-
cin intoxication [5, 6].

PCN, a synthetic nonhormonal catatoxic steroid, pos-
sesses no other known effect besides its ability to reduce
the toxicity of a large number of drugs [2]. In most cases,
its actions are mediated through the induction of drug-
metabolizing enzymes in hepatic microsomes [7-10], but
it also stimulates certain extramicrosomal enzymes, for
example, phosphoprotein phosphatase [11]. Recently, it
was found that the reduction of zoxazolamine paralysis
time by PCN, unlike that caused by ACTH, is associated
with decreased drug concentrations in plasma [12]. This
protective effect of ACTH is shared by triamcinolone and
corticosterone in that the diminution of zoxazolamine par-
alysis is not accompanied by lower plasma levels of the
toxicant [12, 13]. Distribution studies [14, 15] have not
explained the reduction of zoxazolamine paralysis by
ACTH and corticoids. Hence, it seemed of value to com-
pare the effects of these agents on drug metabolism. Pre-
liminary reports on this subject have appeared elsewhere
16, 17].

Female Charles River CD® rats (Canadian Breeding
Farms & Laboratories Ltd., St. Constant, Que.), with an

initial average body weight of 100 g, were maintained ad
lib. on Purina Laboratory Chow (J. Mondu Inc., Montreal,
Que.} and tap water. Unless otherwise stated, each group
consisted of 10-15 rats. Every experiment was repeated
two to three times.

In the first experiment, PCN (3f8-hydroxy-20-0x0-5-
pregnen-16x-carbonitrile (Upjohn) was given p.o. (by sto-
mach tube} at a dose level of 1 mg in | ml water (as a
microcrystal suspension after addition of a trace of poly-
sorbate or Tween 80) twice daily on the first, second
and third day and once on the fourth day, 1hr before
zoxazolamine (K. & K. Laboratories) in 1 ml distilled
water (homogenized with a trace of polysorbate or Tween
80). The wet adrenal weights were determined on day 3.

In the second experiment, S LU. of depot ACTH was
injected s.c. 24 hr before zoxazolamine (given as described
in the first experiment). Bovine STH (Upjohn) was
administered once s.c, at a dose level of 2mg or 5U (in
0-2 mi distilled water) 28 and 4 hr before the zoxazolamine
injection.

In the third expeximent, 01 mg PCN (a dose just suffi-
cient to diminish zoxazolamine paralysis) was given p.o.
twice daily on days 1, 2 and 3 and once on the day 4,
1 hr before zoxazolamine {administered as in the first
experiment). STH was injected sc., always 1hr before
PCN, in doses that were identical to those used in the
second experiment.

In the fourth experiment, | mg PCN was given twice
daily p.o. for 3 days. Depot ACTH (51.U.) was ipjected
once s.c. 24 hr before the rats were decapitated (on day
4, approximately 17 hr after the last PCN gavage).

The livers were immediately excised, weighed and
washed in an ice-cold aqueous solution of 1-15% KCl, con-
taining 0-02 M tromethamine Tris—-HCl buffer, pH 7-4. All
the hepatic tissues were subsequently processed at 0-4°



