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niagra (Groenewegen and Ruschen, 1984, Groenewegen 1980). During embryonic
development, the NAc shell (NAcSh) is derived from the amygdala. As the stimulus
reward center, the shell serves a different role from the core. It projects to subcortical
limbic regions including the LH, ventral tegmental area (creating the mesolimbic
pathway), and the locus coeruleus. Each of these has an important function with regard to
feeding and reward. The LH functions in homeostasis. The ventral tegmental area
contributes to the processing of reinforced. The locus coeruleus is a key modulator of
arousal and locomotor activity in response to sensations of panic and stress. Hence, due
to the NAc’s position within the mesolimbic pathway and innervation from the
hypothalamic pituitary axis, it is placed in a prominent position to translate hunger into

reward seeking through homeostatic mechanisms established in the hypothalamus.

GABA mediation of the NAcSh and motivation

The majority of projections from the NAcSh are medium spiny neurons (MSNs)
(Meredith et al 1993). GABA receptors are located presynaptically and postsynatpcially
in MSNs. Thus they are modulated by GABAergic input and are GABAergic meaning
they have an inhibitory affect on postsynaptic terminals.

MSN projections onto the LH are demonstrated by injection of the GABAA
agonist muscimol into the NAc and the subsequent increase in the number of neurons in
the LH expressing Fos. NAcSh MSN projections function in ingestive behaviors.
Inhibition of neural activity by MSN in the NAcSh by stimulation of GABAA or GABAp

receptors induces robust effect of eating in laboratory chow (Basso and Kelley, 1999).
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Also, blockade of AMPA receptors reduces excitation of MSNs, and also elicits a feeding
response (Maldonado-Irizarry, Swanson, and Kelley, 1995).

Zhéng et al (2002) and Kelley et al () showed through c-fos and orexin double
labeling, injection of the GABA 4 agonist muscimol into the NAcSh increased Fos
labeling in the hypothalamus as compared to saline control rats. In addition, in the arcuate
nucleus, Fos activation was significantly lower in neurons co expressing cocaine and
amphetamine related transcript (CART) and proopiomelanocortin (POMC). Zheng et al
al suggests that the NAcSh regulates food intake through the coordinated stimulation of
hypothalamic neurons expressing orexinergic peptides and suppression of anorexinergic
peptides.

Food intake is induced by infusion of muscimol into the NAcSh (Stratford and
Kelley 1999). Inhibition of GABAergic MSNs would result in suppressed release of
GABA onto neurons. As a result neurons of the LH would be disinhibited and release
more orexin neuropeptide, leading to an increase in feeding. However, as a corollary to
the GABA, agonist theory on the modulation of feeding, it would be expected that
GABA, antagonism would have the opposite effect and decrease feeding. Znamesky et al
(2001), have demonstrated that neither GABAA nor GABAg antagonists alfer feeding on
their own. Yet, Kandov et al (2006) showed that following food deprivation infusion of
bicuculline or saclofen decreases deprivation induced feeding. Although,
immunohistochemistry was not included in the study, the food deprivation has been
shown to increase orexin levels.

In an experiment similar to the one proposed here, Kokare et al (2006) infused

rats with orexin A icv and then delivered bicuculline intraperitoneally. As a result feeding
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was attenuated. However, the design of this experiment only demonstrates that orexin and
GABA interact, it does not specify where and in what context.

However, investigation into the role of GABA and the NAcSh could not be
carried out due to a lack of effect of orexin A in this current study. Icv administration of
orexin A failed to alter of appetitive and consumatory behaviors. For this reason and
future laboratory goals it is important to determine the cause of the negative results in our
experiment. Besides orexin A’s motivational and motor behaviors studied in this
experiment orexin is hypothesized to have function in other goal directed behaviors
including addiction.

In conclusion, this study failed to show that orexin A icv altered measures of
appetitive and consumatory behaviors in rodents. I believe that the most likely reason is
that the rats were too old. However, other possible reasons include incorrect cannula

placement and endogenous orexin A levels. Future studies will use younger rats.
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Figure Captions.

Figure 1. Performance stability. Line of best fit shows the stability of responding between
two days prior to restraint sessions. The x and y axis represents performance on day 1 and
day 2 respectively. Each point represents one subject. A) Drops delivered; B) licks; and
C) lever presses

Figure 2. Effect of orexin A on drops delivered and licks. A) shows the effect of orexin A
on drops earned. Saline and orexin A have a comparable effect on the drop rewards. B)
displays the licks performed by Ss. Once again saline and orexin A have comparable
effects.

Figure 3. Representative cumulative activity records of progressive ratio performance
following icv infusions of saline (grey) or 30 nM orexin A (black). A) Drops delivered,
B) licks; and C) lever presses.

Figure 4. Effect of orexin A on breakpoint and lever presses. A) shows the mean
breakpoint. Breakpoint was similar between the saline and orexin A treatments. B)
displays the mean lever presses performed by Ss. Orexin A treatment did not differ from
the saline control treatment.

Figure 5. Effect of orexin A on lick latency. The interval of time between the last lever
press and rewarded lick. Lick latency of the orexin A dose was similar to the saline
control.

Figure 6. Effect of orexin A on lick frequency. Orexin A infusion did not alter the mode

lick frequency as compared to the saline dose.
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A) Effect of orexin A on drops of sucrose solution intake
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