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Abstract:

Opiate dependence develops due to changes in intracellular signaling caused by long-term exposure to morphine. Here we

investigated changes in the mRNA expression of the main classes of G-protein alpha (G�) subunits in various brain regions in

morphine-dependent rats. Rats received increasing doses of morphine, 10–50 mg/kg, b.i.d., for 14 days. G-protein alpha-subunit

mRNA expression was determined shortly following the conclusion of chronic morphine administration (2 h after the final dose) and

during withdrawal (48 h after the final dose). Significant changes in mRNA expression for G� subunits were observed in several

brain areas during withdrawal, while the changes were much less evident or absent 2 h after the final drug injection. Changes in

mRNA expression were particularly evident in the nucleus accumbens (increases in G�(12), G�(q), G�(11), and G�(o) during

withdrawal, increase in G�(i) and decrease in G�(s) just following treatment). The direction of the changes, which were not all

significant, for G�(12), G�(q), and G�(11) was generally consistent in the amygdala and prefrontal cortex; changes in G proteins

coupled to the adenylyl cyclase cascade were less consistent. These results suggest that morphine dependence leads to alterations in

intracellular signaling, which are reflected in changes in the expression of genes encoding various G proteins. The results may

explain why signs of opiate dependence are not expressed during chronic administration of morphine, but only after cessation of the

treatment.
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Abbreviations: AC – adenylyl cyclase, AMY – amygdala,

cAMP – 3’-5’-cyclic adenosine monophosphate, GPCR – the 7-

transmembrane G-protein coupled receptors, NACC – nucleus

accumbens, PFC – prefrontal cortex, PLC – phospholipase C �,

Introduction

A cell receives chemical signals by means of special-

ized membrane domains of which the most prevalent

are the 7-transmembrane G-protein coupled receptors

(GPCR). G proteins play a crucial role in linking re-

ceptor binding to changes in specific intracellular sig-

naling pathways, whose signaling ultimately affects

the regulation of genomic changes. Such changes are

particularly important for phenomena of tolerance and

dependence, in which opioid receptors are also engaged.

All of the several known classes of opioid receptors be-

long to the GPCR superfamily (for review see [42]).

G-proteins are versatile signaling devices. They

consist of three subunits: �, �, and �. The � subunit is
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