
opioid receptor-containing neurons of the patch compartment of
striatum, while leaving non-mu opioid receptor-expressing neurons
surrounding the patch compartment intact (Fig. 2).  Animals were
bilaterally-infused in the striatum with Dermorphin-SAP (17 ng/μl6) and
allowed to recover for eight days.  The animals were given daily
injections of cocaine (25 mg/kg) or saline for one week, followed by a
weeklong drug-free period.7 Rats were then given a challenge dose of
cocaine (25 mg/kg), placed in plexiglass chambers and the locomotor
behavior was observed for 2h, followed by sacrifice.  Stereotypic
behaviors were rated on a scale from 1-10, with 10 representing the
highest degree of the response 7-9.  Stereotypy scores were generated by
averaging the scores from four behavioral dimensions:
repetitiveness/flexibility (the number of alternative motor responses
emitted), frequency (the number of responses per unit time), duration
[the percentage of time spent performing the most dominant
response(s)] and the spatial distribution of the motor response.7,9

Horizontal activity was defined as the number of quadrants the animal
crossed on a 4 x 4 grid, using AnyMaze software (Stoelting, Wood Dale,
IL, USA) and converted into centimeters.9 The degree of activation in
the patch and matrix compartments was determined using c-Fos
immunohistochemistry, which is considered a ubiquitous indicator of
neuronal activation, and was coupled with calbindin
immunohistochemistry to delineate the patch and matrix compartments.  

RESULTS:  Dermorphin-SAP pretreatment significantly reduced the
intensity of cocaine-induced stereotypy.  Stereotypic behavior is also
accompanied by a reduction in locomotor activity, and increased
locomotor activity was seen in cocaine-treated animals that were
pretreated with Dermorphin-SAP (Fig. 1).  This pretreatment attenuated
cocaine-induced c-Fos expression in the patch compartment, while
enhancing cocaine-induced c-Fos expression in the matrix compartment (Fig. 2).  The patch compartment is thought to mediate
emotional and motivational aspects of behavior while the surrounding matrix compartment is important for processing
externally-based sensorimotor information.7 The current data show that animals that underwent patch compartment lesions prior
to repeated cocaine exposure exhibited increased locomotor activity and diminished stereotypy and enhanced relative activation
of matrix compartment.  When the patch compartment is fully intact, a subsequent dose of cocaine may result in relatively
greater activation of the patch-based circuits thereby masking the effects of the activation of matrix-based pathways, leading to
greater levels of stereotypy as compared to locomotor activity.  On the other hand, when the patch compartment is not fully
functional, a subsequent dose of cocaine may tip the balance of activity in favor of the matrix compartment, leading to a greater
degree of activation of the direct pathway, and increased locomotor activity, as compared to stereotypy.  Together, these data
indicate that that the patch compartment of striatum is necessary for repetitive behavior and is an important component of the
basal ganglia circuitry that mediates repetitive behaviors, and suggest that when the activity of this region is enhanced as a result
of repeated psychostimulant exposure, internally-driven motivational states may overrule ongoing adaptive behaviors, leading to
focused stereotypy and perhaps, maladaptive habitual behaviors.
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Fig. 2: Effects of Dermorphin-SAP pretreatment on
cocaine-induced immunoreactivity in the patch and matrix
compartments of striatum.  Photomicrographs showing
calbindin immunoreactivity and c-Fos immunoreactivity in
adjacent sections of the striatum, superimposed over the
calbindin-labeled sections (A).  Quantitative analysis of c-
Fos immunoreactivity in the patch (B) and matrix (C)
compartments of rats intrastriatally-infused with Saporin
alone or Dermorphin-SAP (17 ng/µl), prior to repeated
treatment with cocaine.  Data are presented as the percent
control of the number of c-Fos immunoreactive
particles/mm2 in the patch and matrix  compartments.  

*p<0 .05  vs.  saporin-pretreated  control animals     
+p<0.05  vs.  saporin-pretreated cocaine-treated animals.
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