
Effect of cocaine sensitization

on �1-adrenoceptors in brain regions of the rat:

an autoradiographic analysis

Irena Nalepa1, Tadeusz Witarski1, Marta Kowalska1, Ma³gorzata Filip2,

Jerzy Vetulani1

�
���������� �	 
�����������

�
���������� �	 ������������ ��������� �	 ������������ ����� �������

�	 ��������� ������ ��� �� ������  ��!"#� ������

��������������	 ����� $������ ������% �	������&��	�!�'���'��

Abstract:

We investigated the effects of repeated intermittent cocaine treatment, resulting in behavioral sensitization, on the density of

��-adrenoceptors in the rat brain measured by quantitative in vitro autoradiography of [�H]prazosin. Animals were decapitated

following a short (2 h) and long (48 h) withdrawal period after an injection of cocaine (10 mg/kg) on day 10 given to either

cocaine-naive (saline daily, days 1–5) or cocaine-sensitized (cocaine 10 mg/kg daily, days 1–5) rats. In cocaine-naive rats,

significant decreases in ��-adrenoceptors 2 h after a single dose of cocaine were observed in the amygdaloid nuclei and

hippocampus; the decreases in the centromedial nucleus of the amygdala persisted until 48th hour of withdrawal. On the contrary,

increases in ��-adrenoceptors after 2-h withdrawal were seen in the nucleus accumbens core and retrosplenial cortex. In

cocaine-sensitized rats, the density of ��-adrenoceptors 2 h after the challenge with cocaine increased in the centrolateral amygdala,

while in the granular retrosplenial cortex and in the most of thalamic nuclei, the densities of ��-adrenoceptors decreased. After 48-h

withdrawal, the density of ��-adrenoceptors increased in the nucleus accumbens core and shell (by 21% and 58%, respectively), and

in the amygdaloid centromedial and basolateral nuclei (by ca. 24%), while the decline was still observed in some thalamic nuclei.

Our study shows for the first time that cocaine sensitization produces significant (dependent on the withdrawal time) alterations in

the ��-adrenoceptor density, and the changes in some parts of the thalamus seem to be related to processes of cocaine relapses.
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Abbreviations : Acb – nucleus accumbens, BLA – basolateral

nucleus (of the amygdala), CEL – centrolateral nucleus (of the

amygdala), CEM – centromedial nucleus (of the amygdala),

CL – central lateral area (of the thalamus), CM – central medial

area (of the thalamus); Cx CG –cingulate cortex, LH – lateral

hypothalamic area, MHB – medial habenular area (of the thala-

mus), PC – paracentral area (of the thalamus), RSA – ret-

rosplenial agranular cortex, RSG – retrosplenial granular cortex

Introduction

A chronic administration of psychostimulants, such as

cocaine or amphetamine produces several, not always

well-documented changes, responsible for develop-

ment of drug dependence. It has been suggested that

the development of dependence is related to sensitiza-

tion, a phenomenon of an increase in responsiveness

to cocaine or amphetamine administered a few days

after a short train of daily injection of the drug [31].

We investigated here how the pretreatment with mul-

tiple cocaine doses in a manner resulting in clear-cut

behavioral sensitization, affects one of neurotransmit-

ter systems involved in cocaine effects.

It is generally assumed that the action of stimu-

lants, such as cocaine or amphetamine, is mainly due

to their action on elements of dopaminergic system

and consequently, increased interaction between do-

pamine and postsynaptic dopamine receptors (re-

viewed in [1, 36]). However, the role of noradrenaline
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