
• Dopamine dysregulation in the prefrontal cortex (PFC) 
plays a key role in cognitive deficits in schizophrenia 

(Goldman-Rakic et al., 2004).

• We have consistently shown that sub-chronic 
phencyclidine (PCP) treatment produces robust long 
lasting cognitive impairments of relevance to 

schizophrenia (Neill et al., 2010).

• AIM: To investigate the role of prefrontal dopamine in 
PCP-induced impaired performance in a cognitive task, 
novel object recognition (NOR).  

• Adult female hooded-Lister rats were treated with PCP at 

2 mg/kg intraperitoneally (i.p.) or vehicle (0.9% saline in a 
volume of 1 ml/kg) twice daily for seven days.

• Following a seven-day drug free washout period, in vivo

microdialysis was carried out while rats were performing the 
NOR task.  

• The NOR task involved a 10-min acquisition trial in which 
rats explored 2 identical objects, followed by a 10-min inter-

trial interval (ITI), then a 10-min retention trial in which rats 
explored 1 familiar and 1 novel object (figure 1). 

• The details of sample collection throughout the 
experiment are shown in table 1.  The first four samples (40 

min) were used to determine basal dopamine levels.

• Dopamine content in every sample (S1-11) was assessed 
by HPLC with electrochemical detection. 

• Brains were removed and stained with creysal violet to 
verify cannulae placement.

• In the acquisition trial, rats did not show preference for the left or right identical objects.

• Vehicle-treated rats discriminated between novel and familiar objects (figure 2) and this was accompanied by an increase in 

dopamine in the PFC during the retention trial (P<0.01 vs basal levels; figure 3).

• PCP-treated rats were unable to discriminate between novel and familiar objects (figure 2). 

• In contrast, to the vehicle animals, there was no change in dopamine in the PFC during the retention trial in PCP-treated rats (figure 3). 

• Following cresyl violet staining, the locations of the probes were verified (figure 4).  All probes were located within the PFC at Bregma
2.7 to 3.2 mm. 

• The NOR task is a test of short term recognition memory, which was impaired following sub-chronic PCP treatment.

• PFC dopamine was significantly increased during the retention trial in vehicle rats which was not observed in PCP-treated rats, suggesting 
recruitment of prefrontal dopamine may be necessary for object recognition memory.
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Figure 2: The effect of treatment with vehicle or sub-

chronic PCP (2 mg/kg, twice daily for 7 days, i.p.) in the 

NOR task.  Data are shown as mean DI ± s.e.m (n=5 per 

group).  Student’s unpaired t-test revealed the DI for the 

PCP-treated group was significantly reduced compared 

to the vehicle group (*P<0.05).

Figure 3: Relative concentrations of dopamine in the PFC 
expressed as percent basal in vehicle and sub-chronic PCP-

treated rats in each stage of the behavioural task.  Data are 

shown as mean percent of basal ± S.E.M (n=5). **P<0.01 

significant increase in dopamine in the retention phase 

compared to basal levels.

Time (min) Behaviour Sample

0 Home cage
Clearing dead 

volume
10 Home cage
20 Home cage

30 Home cage

Dialysis

Equilibration

40 Home cage
50 Home cage

60 Baseline in home cage
70 Baseline in home cage
80 Baseline in home cage

90 Baseline in home cage S1     - Baseline
100 Habituation in NOR box S2     - Baseline

110 Acquisition in NOR box S3     - Baseline
120 ITI S4     - Baseline
130 Retention test S5     - Habituation

140 Re-baseline in home cage S6     - Acquisition
150 Re-baseline in home cage S7     - ITI
160 Re-baseline in home cage S8     - Retention

170
Remain in home cage and 

continue perfusion

S9     - Re-baseline
180 S10  - Re-baseline

190 S11  - Re-baseline

Figure 4:  Microdialysis probe placement.  A: coronal 

image from Watson and Paxinos (1998), Bregma 2.7 

mm showing PFC regions.  B: Photograph taken at x4 

magnification following Creysal violet staining. The 

solid shaded rectangle represents the position of the 

cannula; the dotted line represents the tip position.

ITI (10 min)

Acquisition (10 min)

Retention (10 min)

Figure 1: Schematic diagram of 

NOR behavioural testing.

Table 1: Collection time points of samples, offset by 30 min.


