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Schilstrom?, P. Grillner'

Nicotine increases burst:firing of dopamine (DA) neurons in
brain. Our previous data demonstrate that nicotine-induced
burst firing involves modulation of excitatory amino acid
release from afferents projecting onto the DA neurons. Using
the techniques of single cell recording in vivo and intracellular
recording in vitro. we examined the role of nitric oxide (NO)
in nicotine’s modulation of the firing pattern in DA neurons
of the rat ventral tegmental area (VTA). The NO synthase
inhibitor N-nitro-L-arginine methyl ester (.-NAME. 5.0 mg/kg
i.p.), but not the less active enantiomer N-nitro-D-arginine
methyl ester (D-NAME. 5.0 mg/kg i.p.). prevented the increase
in firing rate by nicotine (0.5 mg/kg s.c.) in the DA neurons in
vivo. Moreover, the, burst activity of DA neurons from rats
pretreated with L-NAME was significantly decreased after
injection with nicotine in vivo. The effect of nicotine in the
L-NAME-pretreated rats could be partially restored by addi-
Imml treatment with the NO substrate L-arginine (50 mg/kg
). In contrast, nicotine did not induce burst firing in the in
vitro brain slice, but was able to augment the basal firing rate
of the DA neurons in this preparation. In contrast to the results
in vivo, L-NAME (100 uM) was unable to inhibit nicotine’s (10
uM) effect on the firing rate in DA neurons from VTA slices.
These results provide the first evidence that NO is involved in
the nicotine-induced stimulation of the dopaminergic reward
system in vivo.
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