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Among the various neurotransmitter systems influenced by morphine administration the 
dopaminergic (DAergic) system is well established to play a pivotal role. Indeed, it is well 
documented how this system, especially its mesolimbic subdivision, is involved in drug-
induced reward (1), and in opiate addiction (2). Morphine withdrawal produces a hypofunction 
of mesencephalic dopamine neurons that impinge upon medium spiny neurons (MSN) of the 
forebrain (3). The MSN are the principal post-synaptic target of DAergic afferents from the 
Ventral Tegmental Area (VTA) (4). The present study was designed to investigate possible 
electrophysiological modification of MSNs during withdrawal after chronic morphine 
administration and their time course. 
Male albino rats were used and subdivided in two groups: chronically treated (see 5) with 
morphine and relative controls (chronic vehicle). After chronic administration (from 10 to 140 
mg/kg of morphine twice a day over 14 days at escalating doses), putative MSN of the Nacc 
were identified by antidromic activation from the VTA. Through the use of the cells/track 
method, a  “population study” was conducted in spontaneously and pharmacologically 
(naltrexone 5mg/kg) whithdrawn rats, at various times (1, 3, 7, 14 days). Moreover the effect 
of an acute morphine (4 mg/kg) challenge was evaluated, on the percentage of evoked 
responses to basolateral amygdala (BLA) stimulation, and on the cells/track index. Briefly, by 
passing the recording electrode different times through the Nacc (tracks), identified cells can 
be counted to obtain the cells/track index. Results show that cells/track was increased in 
spontaneously withdrawn rats as compared with chronic saline controls; this effect persist 
beyond 14 days. A qualitatively similar but larger increment was observed after naltrexone 
administration. In addition, a decrease in these cells/track was detected after acute morphine 
(i.v.). Our results show that excitability of MSN is increased during morphine withdrawal as 
revealed by the cells/track index. In addition, the increased index observed upon withdrawal 
persits over time. Coherently acute treatment with morphine (4mg/kg) decreased excitability. 
The results suggest that MSN of Nacc show an increased excitability during morphine 
withdrawal which persist over time, thereby supporting a major role played by these neurons 
in opiate addiction mechanisms. Collectively, the present results support recent theories (6) 
which indicate in a hypodopaminergic state a cardinal feature of  addiction. 
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