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Effects of phenoxybenzamine, aceperone and clonidine
on the level of 3-methoxy-4-hydroxyphenylglycol
(MOPEQG) in rat brain

In the central nervous system, a-adrenoceptor antagonists have been shown to increase
noradrenaline turnover, measured either by the increase in [*4C]noradrenaline syn-
thesis after intravenous [*C]tyrosine (Dairman, Gordon & others, 1968) or by the
disappearance of endogenous noradrenaline after synthesis inhibition (Corrodi, Fuxe
& Hokfelt, 1967; Andén, Corrodi & Fuxe, 1972). On the contrary, the «-adreno-
ceptor agonist, clonidine (Andén, Corrodi & others, 1970), has been shown to decrease
central noradrenaline turnover (Andén & others, 1970). In in vitro tissue prepara-
tions a-adrenoceptor antagonists and agonists have been shown to increase and
decrease stimulation-induced noradrenaline overflow respectively, and these results
have been interpreted in terms of compensatory changes in noradrenaline release
following decreased or increased o-adrenoceptor activity (Farnebo & Hamberger,
1971; Starke & Altmann, 1973; Haggendal, Johansson & others, 1972; Potter, Chubb
& others, 1971 ; Enero, Langer & others, 1972).

To achieve some information about whether the changes in noradrenaline turnover
in the central nervous system in vivo following a-adrenoceptor active drugs are in any
way related to changes in central noradrenaline release, I have studied the effect of the
a-adrenoceptor antagonists, aceperone (Janssen, Niemegeers & others, 1967) and
phenoxybenzamine, and the a-adrenoceptor agonist, clonidine, on the level of 3-
methoxy-4-hydroxyphenylglycol (MOPEG) in the cns of rats.  The endogenous level
of MOPEG in the cns has not previously been used as a measure of central noradren-
aline release, but recent experiments indicate that the level of MOPEG is useful for
this purpose (Braestrup, Nielsen & others, in preparation; Walter & Eccleston, 1972,
1973; Korf, Aghajanian & Roth, 1973). The consistent results obtained in the
present study further validate the use of this new technique.

Male Wistar rats, about 270 g, kept at room temperature (22°), were injected with
one of the following drugs: aceperone (20 mg kg?), phenoxybenzamine (20 mg kg1),
clonidine (0-5 mg kg™), protriptyline (10 mg kg*) or saline (1 ml kg™1). Oneto4h
after drug administration, animals were decapitated and total MOPEG, or in some
experiments free MOPEG, was estimated in saline controls in parallel with drug-
treated animals as described previously (Braestrup, 1973). Brains were homogenized
in acetic acid, conjugates were hydrolysed with glusulase, MOPEG was extracted into
ethyl acetate and the pentafluoropropionyl derivative was prepared for g.l.c. on an
OV-17 column followed by electron capture detection. Analyses of variance followed
by z-tests of control versus drug-treated animals were used for statistical evaluation.
Most values are expressed as per cent of the control with a s.e. value denoting the
dispersion of the drug-treated animals only.

Phenoxybenzamine (20 mg kg=!) and aceperone (20 mg kg~*) both caused a signifi-
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Table 1. Effect of time of phenoxybenzamine (20 mg kg), aceperone (20 mg kg™)
and clonidine (0-5 mg kg™) administration on total MOPEG level in the
whole rat brain. Each value is the mean -+ s.e. of (n) determinations in
per cent of control. Total MOPEG in control animals averaged 82:3 -+
22 ng gt tissue (n = 51).

1h 2h 3h 4h
Aceperone 143-5 £ 12-0% 1554 4 11-5%** — 161-3 + 11-3%**

9 (10) (13)
Phenoxybenzamine 162-0 £ 16:2* — — 157-9 = 8-8***

@ C))
Clonidine 781 -+ 76 72:8 £ 3 7F** 664 J- 2-3%* —

@ @) @

* = P <0-025; ** = P <0-005; *** = P< 0-001 relative to controls.

cant increase in total MOPEG between 1 and 4 h after administration (Table 1).
Clonidine (0-5 mg kg™!) caused a significant decrease in total MOPEG 2 and 3 h after
administration; the decrease observed after 1 h was just significant (P <<0-046).

The increase in MOPEG after administration of a-adrenoceptor blocking drugs and
the decrease caused by the a-adrenoceptor stimulant indicate that these drugs respec-
tively increased and decreased the release of noradrenaline in central neurons.
Previous studies evaluating central noradrenaline release in vivo by the accumulation
of normetanephrine after monoamine oxidase inhibitors have shown small and hardly
significant effects of phenoxybenzamine and aceperone (Carlsson & Lindqvist, 1963;
Scheel-Kriiger, 1972). These results, however, are hampered by the complication
that monoamine oxidase inhibitors might themselves influence the regulation in the
noradrenergic system and thus cover the effect of «a-adrenoceptor antagonists.

Apart from increasing noradrenaline release, other possible actions of phenoxy-
benzamine and aceperone should be considered. 1. Phenoxybenzamine is known to
inhibit both neuronal and extraneuronal (Lightman & Iversen, 1969) uptake of nor-
adrenaline in tissue preparations. Inhibition of neuronal uptake is, however, an
unlikely explanation for the increase in MOPEG, since the potent inhibitor of neuronal
uptake, protriptyline (Carlsson, Corrodi & others, 1969), does not increase MOPEG
(90-7% 4 6-7 (4) of control after 1 h, P >0-37) (see also Higgendal & others, 1972).
Inhibition of extraneuronal uptake by phenoxybenzamine would be expected to
result in a decrease in MOPEG (Langer, 1970); on the contrary an increase was
observed in the present study. 2. The possibility that phenoxybenzamine and
aceperone inhibit the disappearance of MOPEG-SO, is not favoured by previous
results, showing that the disappearance of MOPEG-SO, from the rat brain is unaltered
by phenoxybenzamine (Meek & Neff, 1973), and because the level of free MOPEG
(13-0 4 0-8 ng g tissue, n = 10) is significantly increased by aceperone (20 mg kg3,
2 h) (1312 +-9-3% n =7, P <0-025). 3. The increased synthesis and turnover of
noradrenaline after a-adrenoceptor antagonists might be accompanied by increased
overflow-degradation of noradrenaline to MOPEG without a concomitant release of
noradrenaline. This possibility cannot be excluded at present.

Concerning the decrease in MOPEG following clonidine, some alternative explana-
tions must be considered.

1. Previous results have indicated that clonidine might inhibit extraneuronal uptake
of noradrenaline in the rat isolated heart (Salt, 1972), according to Lightman &
Iversen (1969), any catecholamine taken up by extraneuronal uptake is rapidly
metabolized, and inhibition of this effect per se might decrease MOPEG formation.
The increase in total MOPEG observed following the other strong extraneuronal
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uptake inhibitor phenoxybenzamine does not favour this hypothesis.

2. The profound hypothermia seen after clonidine (34-2 4 0-3° (6) after 2 h)
compared to saline (37-4 4= 0-3° (4)) does not appear to be responsible for the decrease
in MOPEG after clonidine, since the MOPEG decrease persists when body temperature
is kept within normal range by increasing the room temperature to 30°. (Total
MOPEG averaged 706 + 3-2% (3) of control at 1 h, P <C0-009.)

3. The disappearance rate of MOPEG-SO, does not appear to be increased since
free MOPEG (13:0 4- 0-8 ng g tissue n = 10) also is decreased, 1 h following
clonidine (0-5 mg kg!) administration (38-8 4- 4-5%, n = 4, of control; P <0-001).

In conclusion, the present results indicate that the a-adrenoceptor antagonists
phenoxybenzamine and aceperone increase noradrenaline release, while the x-adreno-
ceptor agonist clonidine decreases noradrenaline release in the cns of rats. The
results thus agree with the contention that the activity of noradrenergic neurons is
compensatorily regulated following blockade or stimulation of the a-adrenoceptors in
the cns of rats (Carlsson & Lindqvist, 1963; Andén, & others, 1970; Farnebo &
Hamberger, 1971).
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