
European Journal of Pharmacology, 168 (1989) 363-368 
Elsevier 

EJP 50956 

Lack of tolerance to nicotine-induced dopamine release 
in the nucleus accumbens 

Geert Damsma, Jamie Day and Hans C. Fibiger 
Division of Neurological Sciences, Department of Psychiatry, University of British Columbia, Vancouver, BC V6T 2A1, Canada 

Received 20 February 1989, revised MS received 9 June 1989, accepted 27 June 1989 

The extent to which repeated administration produces tolerance to nicotine-induced increases in doparnine 
transmission in the nucleus accumbens was investigated in rats. In vivo microdialysis was used to sample extracellular 
dopamine and metabolites after a nicotine challenge (0.35 mg/kg) in (1) naive rats, (2) acutely pretreated rats (1 prior 
nicotine injection), and (3) chronically pretreated rats (12-15 prior daily nicotine injections, 0.35 mg/kg per injection). 
Nicotine increased extracellular DA and its metabolites, and these increases were not significantly altered by either 
acute or chronic prior exposure to the drug. The failure to find evidence of tolerance is compatible with the hypothesis 
that the mesolimbic dopaminergic system is a substrate for the reinforcing properties of chronically administered 
nicotine. 
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1. Introduction 

A variety of studies have helped to establish the 
central importance of nicotine in maintaining 
tobacco smoking in humans (see Clarke, 1987, for 
review). Among these are the observations that 
nicotine is self-administered both by laboratory 
animals and by humans (Cox et al., 1984; Hen- 
ningfield and Goldberg, 1983). Drugs such as d- 
amphetamine and cocaine are thought to exert 
their reinforcing actions by enhancing the func- 
tion of the mesolimbic dopaminergic system of the 
brain (see Fibiger and Phillips, 1987, for review) 
and there is evidence that nicotine also stimulates 
this system (Imperato et al., 1986; Grenhoff and 
Svensson, 1986; Fuxe et al., 1986; Clarke et al., 
1988). 
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Nicotine has a complicated pharmacology, in- 
cluding the fact that chronic or acute tolerance 
develops to many of its effects, and this tolerance 
is affected by dose, dose interval and method of 
administration. Some effects of nicotine exhibit 
acute tolerance, whereby after even one exposure 
to the drug, a subsequent injection given shortly 
thereafter fails to produce a response of the same 
magnitude. Such effects include increased adren- 
ocorticotropin and prolactin release (Sharp and 
Beyer, 1986), lethality (Barrass et al., 1969) and 
locomotor depression (Clarke and Kumar, 1983a, 
b; Stolerman et al., 1973). Other effects of nico- 
tine undergo chronic tolerance such that numer- 
ous exposures to the drug are required before the 
response in question shows tolerance. Such effects 
include decreased body temperature (Marks and 
Collins, 1985; Lapin et al., 1987), increased respi- 
ration (Marks and Collins, 1985), decreased heart 
rate (Marks and Collins, 1985; Aceto et al., 1986), 
increased blood pressure (Aceto et al., 1986) and 
EEG desynchrony (Hubbard and Gohd, 1975). 
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