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ffect of partial nicotinic agonists on real-time dopamine
esponses in rat nucleus accumbens: In vivo voltammetric study

.A. O’Connor 1,∗, E.A. Budygin 2, V.P. Grinevich 1, M. Bencherif 1

Department of Preclinical Research, Targacept Inc., Winston-Salem,
C, United States
Department of Physiology and Pharmacology, Wake Forest University
ealth Sciences, Winston-Salem, NC, United States

There is strong evidence that neuronal nicotinic receptors
NNRs) play a crucial role in the regulation of mesolimbic dopamine
DA) neurons but the exact receptor subtypes and mechanisms
nderlying their involvement are not understood. Elucidation of
he role of receptor subtypes (e.g., �4-, �6- or �7-containing) in
he ventral tegmental area (VTA) or nucleus accumbens (NAc) and
heir pharmacological properties (e.g., partial or full activation,
nhibition, or desensitization) offers new insights for development
f NNR-targeted therapies for smoking cessation and other con-
itions. Recent voltammetric studies on nicotinic activity at DA
erminals in the striatum significantly contributed to the field but
ere limited by the properties of slice preparations or the use of
icotine ± antagonist approaches. The present work focused on the
ffects of nicotine and nicotinic partial agonists on accumbal DA
elease using fast-scan cyclic voltammetry in vivo. We used partial
gonists (PAs) which in our previous studies exhibited medium effi-
acy and high potency (PA-A) or low efficacy and low potency (PA-B)
elative to nicotine when measuring NNR-mediated [3H]DA release
rom rat striatal synaptosomes. In the present study, nicotine
0.3 mg/kg, i.v.) induced marked DA efflux in the NAc of freely-

oving and anesthetized rats. A 30-min pre-administration of PA-A
0.1 mg/kg and 0.3 mg/kg, i.p.) significantly diminished nicotine-
voked DA release in rat NAc. In addition, PA-A and PA-B (3 mg/kg,
.p.) and nicotine (0.3 mg/kg, i.v.) decreased the DA efflux elicited
y electrical stimulation of the VTA (24 rectangular pulses, 60 Hz,
00 �A, 2 ms/phase) without affecting DA uptake. Importantly,
oth PA-A and PA-B attenuated nicotine-evoked DA responses in the
Ac at doses that decreased nicotine self-administration in rats. Our
tudy suggests the utility of in vivo voltammetry for translational
tudies of NNR-targeted drug candidates.

oi:10.1016/j.bcp.2009.06.073

.7

n mGlu2/3 receptor agonist blocks increases in nucleus accum-
ens shell dopamine induced by self-administered, but not
xperimenter-administered, nicotine in rats

.S. D’Souza ∗, M.E. Liechti, A.M. Ramirez, R. Kuczenski, A. Markou

Department of Psychiatry, School of Medicine, University of California
an Diego, La Jolla, CA 92093, United States

Metabotropic glutamate (mGlu) 2/3 receptors that negatively
egulate glutamatergic transmission are critically involved in
he reinforcing effects of drugs of abuse, including nicotine.

Glu2/3 receptor agonist, LY379268 (1 mg/kg), has previously been
hown to decrease nicotine self-administration and cue-induced
icotine-seeking behavior in rats. In addition, chronic nicotine self-
dministration resulted in downregulation of mGlu2/3 receptor
unction in mesocorticolimbic brain areas. We hypothesize here

hat LY379268 decreased the reinforcing effects of nicotine by
ttenuating nicotine-induced increase in NAcc dopamine. Using in
ivo microdialysis, the present study examined the effect of sys-
emic LY379268 (1 mg/kg, s.c.) pretreatment on nicotine-induced
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ncrease in NAcc shell dopamine and its metabolites (DOPAC, HVA
nd 5HIAA) in rats with a history of nicotine self-administration.
icotine was administered either through an experimenter-
dministered subcutaneous injection (0.4 mg/kg, base) or through

single self-infusion of nicotine (0.06 mg/kg, base). Systemic
Y379268 (1 mg/kg) pretreatment abolished NAcc shell dopamine
ncrease after nicotine self-administration in nicotine-experienced
ats. However, pretreatment with LY379268 (1 mg/kg) had no effect
n the experimenter-administered nicotine-induced increase in
opamine in the NAcc shell in nicotine-experienced rats. Further-
ore, LY379268 pretreatment did not influence the increase in

opamine metabolites after either self-administration of nicotine
r experimenter-administered nicotine. These data indicate that
he mGlu2/3 receptor agonist LY379268 plays an important role in
locking the combined effect of both nicotine and stimuli associ-
ted with nicotine self-administration. Further, based on these data
e hypothesize that mGlu2/3 receptors play a more critical role in

egulating the dopamine response to nicotine in the presence of
timuli associated with nicotine as compared to nicotine alone.
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ABAB receptor positive modulators: Effects on nicotine
elf-administration and cue-induced reinstatement of nicotine-
eeking behavior in rats

tyliani Vlachou 1,∗, Sébastien Guery 2, Wolfgang Froestl 2, Kle-
ens Kaupmann 2, Deboshri Banerjee 3, M.G. Finn 3, Athina
arkou 1

University of California San Diego, School of Medicine, Department
f Psychiatry, La Jolla, CA 92093-0603, United States
Neuroscience Research, Novartis Institutes for BioMedical Research,
ovartis Pharma AG, Basel, Switzerland
The Scripps Research Institute, Department of Chemistry, La Jolla, CA
2037, United States

�-Aminobutyric acid (GABA) is the major inhibitory neuro-
ransmitter in the brain and is implicated in the modulation of
entral reward processes. Acute administration of �-aminobutyric
cid B (GABAB) receptor agonists or positive modulators decreased
elf-administration of various drugs of abuse, such as nicotine,
ocaine, ethanol and heroin, and inhibited cue-induced reinstate-
ent of nicotine- and cocaine-seeking behavior. GABAB receptor

ositive modulators may be potentially improved therapeutic com-
ounds for the treatment of drug dependence than GABAB receptor
gonists due to fewer adverse side-effects. BHF177, a newly syn-
hesized GABAB receptor positive modulator, decreased nicotine
elf-administration under a fixed-ratio 5 (FR5) and a progressive-
atio (PR) schedule of reinforcement in Wistar rats, while it did
ot affect food-maintained responding [1]. The present study

nvestigated the effects of administration of another newly syn-
hesized GABAB receptor positive modulator, BIK998, on nicotine-
nd food-maintained responding under a FR5 and a PR sched-
le of reinforcement. It also investigated the effects of BHF177 on
ue-induced reinstatement of nicotine- and food-seeking behavior.

dministration of BIK998 (0, 20, 40, 80 mg/kg, PO) did not affect
icotine self-administration, neither in the FR5 nor the PR sched-
le of reinforcement in either nicotine- or food-responding groups.
he lack of effects seen with BIK998 may be attributed to sub-
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