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Bai-Chuang Shyu, Yi Chiang and Wei-Kung Wang (1978) Presynaptic effect 
of Morphine and Haloperidol on Dopamine Synthesis. Bull. Inst. Zool., Academia 
Sinica 17(2): 125-130. Morphine and haloperidol were added into crude synaptsomal 
preparation with L(1_14C) tyrosine. Liberated 14C02 were measured continuously by 
a respirometer to indicate the rate of dopamine biosynthesis. Morphine was found 
to stimulate dopamIne synthesis. This stimulation could be antagonized by nalorphine. 
Activation of reactions catalyzed by Catecho-O-Methyltransferase and Monoamine 
Oxidase after binding of pre-synaptic opiate receptor was suggested for the acute 
action of morphine. Haloperidol was found to stimulate dopamine synthesis at low 
dose and inhibite dopamine synthesis at higher dose. 

Morphine and other narcotic analgesic 
drugs has been found to increase the incorpora
tion of 14C-Tyrosine into 14C-Dopamine in the 
corpus striatum(7,10,24) and neuroleptics also have 
shown to increase dopamine turnover in corpus 
striatum (4,18,19,2J). Recently, it is proposed that 
main site of morphine action may be presy
naptic, where the drug might interfere directly 
with the metabolism of dopamine at the corres
ponding terminals(14,16,17). Although the relation
ship between morphine admimstration and dopa
mine. metabolism has been extensively studied, 
there is no clear picture about the morphine 
action. Fukui and Takagi (10) reported that mor
phine do not activate the enzyme tyrosine 
hydroxylase directly in vitro, and suggested that 
the acceleration of dopamine biosynthesis after 
morphine administration may be due to a feed
back activation of biosynthesis. The synapto
somal effects studied in this report may therefore 
be related to the presynaptic receptor, for exam
ple opiate receptor, instead of the tyrosine 
hydroxylase itself. 

There is evidence suggesting that haloperidol 
is dopaminergic receptor antagonists(1,3) and is 
structually related to dopamine(12). It will bind 
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the postsynaptic dopamine receptor with high 
affinity and a compensatory activation of dopa
mine biosynthesis has been suggested (6) • In 
recent report, Gallager et ai. (11) suggested that 
chronic haloperidol treatment produced a signi
ficant mcrease in the sensitivity of the presy
naptic dopamine containing cells to dopamine. 

The purpose of present study was to inves
tigate the effects of morphine and haloperidol 
upon dopamine biosynthesis with our newly 
designed respirometer to prove its direct effect 
on presynaptic dopamine neuron. (25) Detailed 
dose-response relationships were studied. The 
ability of nalorphine to antagonize morphine 
induced increase in dopamine synthesis was also 
assessed. 

MATERIALS AND METHODS 

Male Sprauge-Dawley Rats (Weight 180 g-
230 g) raised 'In our laboratory were sacrificed by 
decapitation. Brain were removed and dissected 
on ice. Corpora striata (containing caudate nu
cleus and a portion of putamen) were removed 
and homogenized in 10 volume of 0.32 M sucrose 
by teflon pestle tissue homogenizer with 0.25 mm 
clearance (from Arthur H. Thomas Co., Piladel-












