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Effect of apomorphine and pimozide on synthesis and 
turnover of labelled catecholamines in mouse brain 

Labelled tyrosine has been used for the study of catecholamine synthesis and turnover 
in brain in viim (Udenfriend & Zaltzman-Nirenberg, 1963 ; Gordon, Reid & others, 
1966; Sedvall, Weise & Kopin, 1968; Nyback & Sedvall, 1970). This method has 
the advantage that concentrations of endogenous amines in brain are left unchanged. 
We have now examined the effects of apomorphine and pimozide on accumulation 
and disappearance of catecholamines formed in mouse brain from [14C]tyrosine. 

Apomorphine stimulates dopamine receptors in rat brain (Ernst & Smelik, 1966 ; 
Ernst, 1967). AndCn, Rubenson & others (1967) and Roos (1969) presented evidence 
that apomorphine decelerates dopamine turnover in rat brain, possibly by activating 
a negative feed-back mechanism from the stimulated receptors. In a recent study 
Persson & Waldeck (1 970) obtained results indicating that apomorphine accelerates 
noradrenaline turnover in mouse brain. 

Pimozide is a potent neuroleptic drug (Sterkmans, Brugmans & Gevers, 1968; 
Haase, Blankenburg-Zahn & others, 1969) and is more effective than chlorproma- 
zine and haloperidol in antagonizing apomorphine-induced stereotyped behaviour 
(Janssen, Niemegeers & others, 1968). This indicates that the drug is a dopamine 
receptor blocker. Chlorpromazine and haloperidol accelerate synthesis and turn- 
over of catecholamines in brain (Carlsson & Lindqvist, 1963; Corrodi, Fuxe & 
Hokfelt, 1967; Nyback, Borzecki & Sedvall, 1968), effects which probably are due 
to an activation of the presynaptic neuron as a consequence of the receptor blockade. 

After an intravenous injection of [14C]tyrosine to mice, the contents in brain of 
labelled dopamine and noradrenaline increase during the first 30 min (Nyback & 
others, 1968). Between 2 and 7 h after the precursor administration, the labelled 
amines disappear from brain at rates that appear to be exponential and are not 
altered by synthesis inhibition with cc-methyltyrosine (Nyback & Sedvall, 1970). 
Thus, the disappearance of labelled amines during the mentioned time interval will 
be determined predominantly by the turnover rates of the amines. 

Saline or drugs were administered 2 h after the intravenous injection of [14C]tyro- 
sine (10 pCi/animal, 355 mCi/mmol). Groups of animals were killed 2 and 7 h after 
the precursor administration and the contents in brain of endogenous tyrosine and 
labelled tyrosine, dopamine and noradrenaline were measured (Nyback & Sedvall, 
1970). In a separate experiment the effect of apomorphine and pimozide on endo- 
genous dopamine and noradrenaline concentrations in brain was measured spectro- 
photofluorinietrically (Bertler, Carlsson & Rosengren, 1958 ; Carlsson & Waldeck, 
1958). 

Apomorphine reduced the content of endogenous noradrenaline to about 70% of 
controls, whereas pimozide caused a reduction of the dopamine level in mouse 
brain (Table 1). 

Apomorphine retarded whereas pimozide accelerated the rate of disappearance 
of [14C]dopamine from brain in comparison with saline-treated animals (Table 2). 
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None of the drugs significantly changed the rate of disappearance of [14C]noradrenaline 
or the specific activity of [14C]tyrosine. 

When [14C]tyrosine was administered by constant rate intravenous infusion for 
20 min, the accumulation of labelled dopamine was decreased by apomorphine but 
increased by pimozide (Table 3). None of the drugs significantly altered the accumu- 
lation of [14C]noradrenaline or the specific activity of [14C]tyrosine. 

Our results show that turnover of brain dopamine can be accelerated or decelerated 
by treatment with drugs. The evidence in Table 2 shows that the rate constant 
for dopamine turnover in brain can be altered more than twice. 

Table 1 .  Levels of tyrosine and catecholamines in mouse brain 1 h after treatment 
with saline, apomorphine (25 mg/kg, i.p.) or pimozide (2 mg/kg, orally). 
Figures represent mean values for groups of five animals f s.e. 

Treatment Pg/g Pglg a l g  
Tyrosine Dopamine Noradrenaline 

Saline .. . . 17 f 1.4 0.59 * 0.028 0.38 f 0.014 
Apomorphine . . . . 16 f 1.2 0.62 i 0.039 0.27 f 0.013t 
Pimozide . . . .  . . 18 f 2.9 0.50 f 0.026* 0.41 f 0.027 

* Differs from saline group (P < 0.05). 
t Differs from saline group (P < 0.001). 

Table 2. Effect of apomorphine (25 mg/kg, i.p.) and pinzozide (2 mg/kg, orally) on 
disappearance of catecholamines formed from [14C]tyrosine in mouse brain. 
Saline or drugs were administered 2 h after the i.v. injection of [ W ]  tyrosine 
Animals were killed 2 and 7 h after [14C]tyrosine administration. Rate 
constants (k) for the disappearance of labelled amines were calculated 
according to the method of least squares. Figures represent the mean 
values for groups of 5-7 animals & s.e. 

[14C] Nor- 
k[14C]- adrenaline k[W] 

['4c1 
Time Dopamine 

Treatment h counts/min g-' dopamine counts/min g-' Noradrenaline 
- 2 2020 & 160 - 443 & 46 - 

Saline 7 . 691 f 39 0.21 kO.020 174f 1 1  0.1 8 f 0.025 
Apomorphine 7 978 f 38* 0.14 f 0.019t 157 & 1 3  0.20 f 0.027 

- 2 1590i- 93 - 437 f 42 - 
Saline 7 552 f 19 0.21 f 0.013 176 & 1 3  0.18 5 0.024 
Pimozide 7 266 & 30* 0.36 i 0.026* 184 f 20 0.18 f 0.031 

* Differs from saline group (P < 0.001). 
t Differs from saline group (P < 0.02). 

Tabel 3. Effect of apomorphine (25 mg/kg, i.p.) and pimozide (2 mg/kg, orally) on 
accumulation of catecholamines formed from [14C]tyrosine in mouse brain. 
[14C]tyrosine was infused i.v. for 20 min starting 40 min after adminis- 
tration of saline or drugs. Immediately after the infusion the animals 
were killed. Figures represent mean values for groups of 4-6 animals 
f s.e. 

[l4CC] Dopamine [14C] Noradrenaline 
Treatment countslmin g-' countslmin g-l 

Saline .. .. .. 264 f 20 1 1 1  & 6 
Aoomoruhine . . .. 165 + 23* 142 + 18 
Saline ' .. . .  .. 348 48 
Pimozide .. .. .. 717 + 126t 

154 16 
195 f 12 

*Differs from saline group (P < 0.02). 
t Differs from saline group ( P  < 0.01) 
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The opposite effects of apomorphine and pimozide on brain dopamine metabolism 
are of interest with regard to the opposite effects of these drugs on stereotyped 
behaviour in the rat (Janssen & others, 1968). The selective influence of the two drugs 
on dopamine synthesis and turnover seems to be more pronounced than that of 
haloperidol and chlorpromazine since the latter drugs also affect noradrenaline 
turnover in mouse brain (Carlsson & Lindquist, 1963; Nyback & others, 1968; 
Nyback & Sedvall, 1970). 

Persson & Waldeck (1970) found that apomorphine accelerates the disappearance 
of noradrenaline from mouse brain following synthesis inhibition with cc-methyl- 
tyrosine. In our experiments apomorphine did not significantly affect synthesis or 
turnover of [14C]noradrenaline. However, the drug reduced the content of 
endogenous noradrenaline. Whether apomorphine has a direct or indirect effect on 
noradrenergic neurons in mouse brain has to be further investigated. 

Regarding phenothiazine analogues, we have previously presented evidence that 
neuroleptic effects are better correlated with changes in dopamine metabolism than 
with sedative effects that seem to be related to changes in noradrenaline metabolism 
(Nyback & others, 1970). The present results support this view, since pimozide, 
which is a potent neuroleptic drug with negligible sedative properties, markedly 
accelerated synthesis and turnover of [14C]dopamine but not [14C]noradrenaline. 
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