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Influence of Apomorphine on Brain Serotonin
Turnover Rate
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GRABOWSKA M. Influence of apomorphine on brain serotonin turnover rate. PHARMAC. BIOCHEM, BEHAV. 3(4)
589-591, 1975. — Apomorphine (5.0 mg/kg) accelerated the disappearance of 5-HIAA from the brain of pargyline-
pretreated rats as well as depletion of brain 5-HT caused by inhibition of its synthesis. The latter effect has been
abolished by spiroperidol. The results obtained suggest that apomorphine increases the 5-HT turnover rate, secondary to

the stimulation of central dopamine receptors.

Apomorphine Brain 5-HT turnover

IN previous studies from this laboratory apomorphine,
regarded as a central dopamine receptor stimulating agent
[2,3], has been found to elevate the concentration of main
serotonin (5-HT) metabolite, 5-hydroxyindoleacetic acid
(5-HIAA), in rat and mouse brain [5,7]. These findings
were confirmed recently, by Scheel-Kriiger and Hasselager
[11].

The above mentioned biochemical changes, which have
been noted in whole brain as well as in discrete rat brain
structures [5,7], may be an indication of increased turn-
over of brain 5-HT under the influence of apomorphine.

The present study was aimed to find further data con-
firming the influence of apomorphine on turnover rate of
5-HT in rat brain.

METHOD

The turnover rate of brain 5-HT was calcualted from the
rate of decline of 5-HIAA in brain after inactivation of
MAO by pargyline [13] and from the rate of depletion of
brain 5-HT when its synthesis was blocked by a-propyldo-
pacetamid [1].

Animals

Wistar male rats, weighing 120—170 g, were used. The
spectrofluorometrical determination of 5-HT and 5-HIAA
in the total rat brain were performed according to Maickel
et al. [9] and Miller ez al. [10] respectively.

Procedure

The rats were decapitated at 30 min interval after par-

gyline (75 mg/kg IP) or 3—4 hr after a-propyldopacetamid
(H 22/54, 500 mg/kg IP) administration. Apomorphine
hydrochloride (5.0 mg/kg) was injected subcutaneously 45
min before pargyline or decapitation (in experiments with
H 22/54).

Apomorphine hydrochloride (McFarlane), pargyline
hydrochloride (VEB Magdeburg), a-propyldopacetamid
(AB Hassle) and spiroperidol (Janssen) were injected as
saline solutions or suspension with 3% tween 80 in a vol-
ume of 4.0 ml/kg.

RESULTS

The control level of 5-HIAA in rat brain was 542 ng/g +
21 and no changes under the influence of apomorphine in
the experiment presented were observed.

After the injection of pargyline the 5-HIAA level de-
clined (Fig. 1). The rate of 5-HT synthesis, calculated from
the rate constant of 5-HIAA loss and the normal 5-HIAA
level [13] was 239 ng/g/h; turnover time of 5-HT was 135
min,

The values obtained from the slope of decline of 5-HIAA
after pretreatment with apomorphine were 382 ng/g/h and
86 min respectively.

H 22/54 reduced the brain S-HT level (Table 1); the
effect of the drug was more pronounced 4 hr after injec-
tion.

With the dose of apomorphine used there was significant
potentiation in the degree of S-HT depletion resulting from
H 22/54 administration. In normal rats apomorphine
increased the brain 5-HT level or did not change it.

Spiroperidol (0.5 mg/kg) did not affect the level of brain
5-HT in rats pretreated with H 22/54. At the same time the
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FIG. 1. Time study of level of 5-HIAA in rat brain after injection
of pargyline (O—— O) or pargyline and apomorphine (&——%),
Each point is the average + S. E. M. of 6—8 determinations.

drug counteracted the depletion of 5-HT caused by apo-
morphine (Table 1).

DISCUSSION

Apomorphine did not change the level of brain 5-HT or
increased it. At the same time the drug has been found to
accelerate the depletion of 5-HT caused by inhibition of its
synthesis. This finding may indicate the increased utiliza-
tion of brain 5-HT under the influence of apomorphine.

In about 85 percent of previously described experiments
[5] the increase of 5-HIAA level resulting from apomor-
phine administration had been noted. No changes in the
level of this metabolite were observed in the remaining
experiments as well as in those presented here. The decline
of 5-HIAA after inhibition of MAO activity was, however,
more rapid in rats pretreated with apomorphine.

Our previous suggestion concerning the influence of apo-
morphine on brain 5-HT turnover seems to be confirmed by
present results. The increased utilization of 5-HT under the
influence of apomorphine can be concluded both, from
acceleration of dissapearance of 5-HT when its synthesis
was blocked as well as from more rapid decline of 5-HIAA

GRABOWSKA

TABLE 1

THE INFLUENCE OF APOMORPHINE ON BRAIN S5-HT
CONCENTRATION IN NORMAL AND H 22/54 PRETREATED
RATS

Drug Treatment (mg/kg) 5-HT ng/g + SEM

Saline 6153 + 15.1
Apomorphine 5.0? 7329 £ 23.0%
H 22/54 500%¢ 570.0 + 11.9*
H 22/54 500 + apomorphine 5.0° 477.1 £ 19.9+
Saline 554.3 £ 25.1

Apomorphine 5.02 5329 + 23.0 N.S.

H 22/54 500%4 3603 + 9.0%

+

H 22/54 500 + apomorphine 5.0° 3179 + 7.1%

+

H 22/54 500 + spiroperidol 0.5° 348.0 + 13.1 N.S.

H 22/54 500 + spiroperidol 0.5

+ apomorphine 5.0° 3562 + 9.0 N.S.

*p<0.05 p<0.01 $p<0.001

2Comparison with saline-treated group

bComparison with H 22/54-treated group

C¢H 22/54 injected 3 hr before decapitation

dH 22/54 injected 4 hr before decapitation

Each group consisted of 7-8 animals. Statistical significance
was evaluated with student’s ¢ test.

after MAO blockade, even if we consider all reservations
concerning the methods applied here.

The described apomorphine induced biochemical
changes could result partly from increased supply of trypto-
phan to the brain. According to Tagliamonte ef al. [12] the
level of brain tryptophan was not changed after apomor-
phine administration.

It is generally accepted that apomorphine exerts its cen-
tral action by stimulation of dopamine receptor [2,3]. The
influence of apomorphine on serotoninergic neurons, which
seems to affect the pharmacological action of the drug [4,
6, 71, can be secondary effect, resulting from primary stim-
ulation of dopamine structures. It is supported by fact that
acceleration of depletion of brain 5-HT caused by apomor-
phine in H 22/54 pretreated rats was abolished by spiro-
peridol. It has been found previously that apomorphine
induced changes in brain 5-HT and S-HIAA concentrations
were prevented by pretreatment with butyrophenones,
drugs regarded as blockers of central dopamine receptors
[5]. The possibility of direct influence of apomorphine on
serotonin neurons cannot be excluded. Dopamine injected
into the raphe system produced cortical synchronization in
cats and this effect has been blocked by haloperidol {8].
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