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Effects of methadone and morphine on c-Fos

expression in the rat brain: Similarities

and differences
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Abstract:

This is the first study designed to compare the pattern of stimulation of c-Fos in selected brain structures after an acute administration

of morphine and methadone. Methadone and morphine induced activation of c-Fos protein in the terminal forebrain projecting areas

of the brain dopaminergic system, i.e. the striatum and nucleus accumbens. Taking into account generally accepted differences in the

potency of pharmacological effects of the two drugs, it is surprising that this effect was most evident after the dose of 5 mg/kg of

either drug.
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Abbreviations: AcbC – nucleus accumbens, core; AcbSh –

nucleus accumbens, shell; CPu – caudate putamen, VTA – ven-

tral tegmental area, SNR – substantia nigra parts reticulata

Introduction

Methadone is a well-known opioid receptor agonist,

used for many years for the treatment of abstinence

symptoms, or as a substitution therapy, in the heroin

addicted patients [12]. The worldwide attractiveness

of methadone substitution programs is due to metha-

done’s peculiar profile of action. It reduces the crav-

ing for heroin without inducing a strong euphoria.

Both, morphine and methadone, can render the pa-

tients tolerant to opiods, but in the case of methadone

this process usually takes much longer. However, the

neurobiological background of differences in their

clinical and pharmacological profiles is still not well

recognized. Both drugs have in some aspects different

pharmacological and pharmacokinetic spectra of ac-

tivity. Morphine has much shorter biological half-life

time (1–7 h in humans, and 28 min in mice) [1, 10]

than methadone (5–130 h in humans, and 70–90 min

in rats) [4, 18]. Morphine and methadone have similar

opioid agonistic profile in that they both bind albeit,

with different affinities, to the mu, delta, and kappa

receptors [13]. It is also not clear whether both com-
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