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ABSTRACT 

 

Schizophrenia is a chronic, debilitating psychiatric disorder that affects 

approximately 1% of the world’s population. A leading hypothesis of the etiology of this 

disorder suggests dysfunction at glutamate synapses. The current study utilized infusion of 

MK801, an NMDA (glutamate receptor)-antagonist, into the medial-prefrontal cortex 

(mPFC), a brain region that is impaired in schizophrenia.  The first goal of the current project 

(Experiment 1) was to ascertain whether a correlation exists between behavioral flexibility 

and working memory impairments in MK801-treated rats. Behavioral flexibility was assessed 

with an attentional set-shifting task (ASST), followed by a delayed non-match-to-position 

(DNMP) working memory task.  The second experiments (Experiment 2) involved the effects 

of MK801on the ASST and the specific dimension(s) of the task that was most impaired in 

treated rats. A non-significant positive correlation was observed between the first reversal 

(Rev1) of the ASST and day 1 of the DNMP task.  In relations to Experiment 2, significant 

impairment (increased trials to criterion and errors) was seen in the reversal (Rev3) of the 

extradimensional shift (EDS) of the ASST among the MK801 treated rats compared to the 

saline rats. This result contradicts previous studies with mPFC-lesioned rats, which showed 

most deficits in the EDS and not its reversal. These results should be further studied with a 

larger population of rats to promote a deeper understanding of the mechanism behind this 

aberrant psychotic disorder.
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Chapter 1 

INTRODUCTION/LITERATURE REVIEW 

1.1 Overview of Schizophrenia 

 Approximately 1 percent of the world’s population is diagnosed with 

schizophrenia. A 1999 study of 14 different countries ranked active psychosis (or 

schizophrenia) as the third most disabling condition after quadriplegia and dementia (Ustun et 

al., 1999). Schizophrenia is a chronic, debilitating psychiatric disorder. It is not truly gender 

specific, however symptoms appear earlier in men than in women. The average age of onset 

of this disorder is in the late teens and early twenties, but it could arise at any moment without 

previous signs.  

Schizophrenia is often described in terms of positive and negative symptoms. 

Positive symptoms are those that most individuals do not normally experience such as 

delusions, thought disorder, and auditory hallucinations. These types of symptoms are also 

manifestations of psychosis. The negative symptoms include traits that are considered to be 

the loss or absence of normal abilities. There consist of features such as speech impediments, 

anhedonia, lack of motivation, blunted emotions, and other deficits that were previously 

normal. Along with these types of symptoms are also the cognitive deficits associated with 

schizophrenia that mostly include disorganized thoughts, difficulty concentrating and/or 

following instructions, difficulty completing tasks, and memory problems. Scientists have 

been studying the mechanism of action behind the positive symptoms of schizophrenia, 

however the negative and cognitive impairments have not been researched to the same extent. 
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1.2 Proposed Mechanisms of Schizophrenia 

1.2.1 Dopamine Hypothesis 

Currently, there are two major pending hypotheses behind the mechanism of 

schizophrenia. Studies into the pathophysiology of schizophrenia have consistently 

demonstrated a dysfunction of the neurotransmitter, dopamine (DA), regulation, which is now 

referred to as the “dopamine hypothesis”. Dopamine’s functions in the brain mostly include 

locomoter functioning such as voluntary movement, cognition, motivation, and reward. 

According to the dopamine hypothesis, hyperactivity of dopaminergic neurons in the nucleus 

accumbens is responsible for the positive symptoms exhibited by schizophrenic patients 

(Davis et al., 1991), whereas hypoactivity of dopamine activity in the prefrontal cortex is 

responsible for the negative symptoms.  

1.2.2 Glutamate Hypothesis 

Another key theory behind the brain functionality of schizophrenic patients is 

the “glutamate hypothesis” first proposed by Grace (1992). This model proposes that the loss 

of prefrontal cells in patients with schizophrenia may be due to low glutamate function. This 

is thought to be the case due to the fact that many of the cortical cells that project to 

subcortical centers use glutamate, which is the major excitatory neurotransmitter. Cortical 

glutamate activity should normally indirectly reduce DA cell firing, thus producing less DA 

release. This is done through the activation of GABAergic interneurons that are excited by 

glutamate and go on to make inhibitory synapses onto dopaminergic neurons (Carr and 

Sesack, 2000; Takahata and Moghaddam, 2000). Therefore, loss of glutamate input to 

subcortical DA centers would lead to excess DA activity and the positive symptoms of 

schizophrenia. 
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1.3 Animal Models of Schizophrenia 

Recently, numerous animal models have been developed to study schizophrenia. 

These animal models have primarily been successful in showing the attentional deficits 

involving schizophrenia. One of these more recent methods of inducing schizophrenic-like 

behavior in animals is by injecting NMDA (ionotropic glutamate receptor) antagonists, such 

as MK801, into the medial prefrontal cortex (mPFC). This has been found to be rather 

successful due to the finding that NMDA receptor antagonists reduce the density of 

parvalbumin-immunoreactive GABAergic neurons in the mPFC, which have been reported in 

patients with schizophrenia (Abekawa et al., 2007). Furthermore, other NMDA antagonists 

such as phencyclidine (PCP) and ketamine have also been found to cause this deficiency of 

parvalbumin-containing interneurons (Wang et al., 2008). 

 Recently, it has been discovered that a reduced expression of parvalbumin-

containing interneurons is correlated with a reduction in coordinated neuronal activity in the 

mPFC and ventral subiculum of the hippocampus during task performance in rats (Lodge et 

al., 2009). A recent study done by Novitskaia et al. (2009) showed that acute administration 

of MK801 (0.1 mg/kg) produced specific working memory impairment expressed as proactive 

interference (poor performance in the current trial due to the interfering influence of the 

experience in past trials) as the rats performed a delay-non-match-to-position (DNMP) task. 

Another study using the 5-choice serial reaction time task (5CSRTT) showed that acute doses 

of MK801 impaired attention and impulse control, whereas chronic MK801 withdrawal 

caused signs consistent with amotivation (Paine and Carlezon, 2009; Terry et al., 2008). Both 

of these studies mentioned above serve to demonstrate the role of MK801 in creating deficits 

in working memory and attention. 
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1.4 Plasticity and Role of NMDA Receptors 

Blockade of the glutamate NMDA receptor is especially important when 

regarding plasticity. This phenomenon of “plasticity” refers to the brain’s ability to change 

the neurons, the organization of their networks, and their function via new experiences. This 

idea was first proposed in 1890 by William James in The Principles of Psychology, though 

the idea was largely neglected for the next fifty years. In order to have plasticity take place, 

stronger synaptic connections need to established, which is now understood to be done 

through a process called long term potentiation (LTP). 

 Long term potentiation (LTP) was first observed by Terje Lomo in 1966 while 

studying the synapses and connections between the perforant pathway to the dentate gyrus of 

the hippocampal formation. This process of LTP involves two key glutamate receptors: 

AMPA and NMDA. In general, once the postsynaptic neuron is depolarized, the AMPA 

receptors are activated and proceed to remove the magnesium block off of the NMDA 

receptors. This activation of the NMDA receptor allows glutamate binding and the flow of 

ions (essentially calcium) inside the postsynaptic cell. Once the intracellular calcium 

concentrations have increased, several protein kinases, such as the calcium/calmodulin-

dependent protein kinase II (CaMKII) and protein kinase C (PKC), are activated and lead to 

the synthesis (through transcription and translation via the nucleus) and insertion of new 

AMPA receptors onto the postsynaptic membrane (Malenka and Bear, 2004). This process of 

LTP leads to stronger synaptic connections between neurons/brain regions and is the 

mechanism behind activity-dependent plasticity, which is the rewiring of the brain based on 

activity-dependent functions involving learning of new processes, pioneered by Paul Bach-y-

Rita (1969). Therefore, blockade of NMDA receptors through glutamate antagonists, such as 
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MK801, would lead to disruptions in plasticity or weakened synaptic connections between 

neurons, and thus, deficits in learning. 

1.5 Implications of the Prefrontal Cortex 

In the recent years, the cerebral cortex has been the prime focus of study in 

relation to human cognition. The role of the prefrontal cortex has been evidenced to be 

critical in working memory tasks across humans, nonhuman primates, and rodents. Task-

switching paradigms have been widely utilized to study the exact areas involved in the 

prefrontal cortex while performing an attentional flexibility task. This task requires the 

subject to keep stimulus information “on-line” while manipulating it and using new rules to 

solve problems and reach criterion. Studies involving electrolytic lesioning of the medial 

prefrontal cortex in rodents have shown: increased latent inhibition, in which repeated pre-

exposure to a stimulus without consequence retards subsequent associations with that 

stimulus (George et al., 2010); impairments in working memory tasks involving reversals 

(
1
Joel et al., 1997); and deficits in acquisition of tasks, but not in processing and remembrance 

of spatial information (
2
Joel et al., 1997). 

1.5.1 Wisconsin Card Sorting Task and the Prefrontal Cortex 

The Wisconsin Card Sorting Test (WCST) has been one of the most widely used 

set-shifting paradigms involving human subjects in both clinical and research contexts. In the 

WCST, the subject is asked to match a given choice card with four key cards based on one of 

the three stimulus dimensions, which are color, shape of polygons on the cards, and the 

number of polygons. After a few card sorts have been accomplished and the criterion to that 

specific dimension has been reached, the subject has to discard the old sorting rule and attend 

to a new one. For example, if they were sorting according to color before, now they have to 
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forget about the color of the polygons and sort according to the shape. Task rules are acquired 

and changed until all cards have been sorted using all three dimensions. Healthy human 

subjects have little difficulty with this task, however, when considering those with prefrontal 

damage, they demonstrate perseverance, inability to let go of the first rule and thus 

impairment when having to switch to new sorting dimensions (Milner, 1963).  

1.5.2 Attention Set-Shifting Task and the Medial Prefrontal Cortex 

The first rodent analog of the WCST was devised and implemented by Birrell 

and Brown (2000). In this paradigm, rats learn six discrimination tasks using odors and 

digging media as stimuli forming two perceptual dimensions. Two primary discriminations 

include an intradimensional shift (IDS), where rats maintain an attentional set related to a 

particular dimension and then transfer their responses to a new stimulus pair within the same 

dimension (for example, odor), and an extradimensional shift (EDS) involving a change of 

attention to the previously irrelevant dimension (in this case, medium). It has been evidenced 

through previous studies that lesions to the prefrontal cortex impair performance on EDS 

while preserving correct responses when performing IDS demands. 

1.6 Current Research 

This current study utilized bilateral infusions of MK801 into the mPFC to serve 

as a model for schizophrenia in rats. This study consists of two experiments, with Experiment 

1 ascertaining whether a correlation exists between behavioral flexibility and working 

memory, and Experiment 2 solely focused on the effects of MK801 on the various aspects of 

the set-shifting task. Behavioral flexibility in this case involves the rat’s ability and ease to 

switch to a new task rule, while working memory implies temporarily storing and managing 

the information from the task in order to retrieve a reward; this process involves quick, “short-
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term” encoding and retrieving of memory. Both experiments consisted of the attentional set-

shifting task following the protocol discussed in the Birrell and Brown (2000) and the Ng et 

al. (2001) studies. Since learning potential and memory capacity are factors that strongly 

predict the level of rehabilitation and the long-term functional outcome in patients with 

schizophrenia (Terry et al., 2008), the latter task of Experiment 1 assessed working memory 

as the rats performed a delayed non-match-to-position (DNMP) task using a T-maze. 

Concerning Experiment 1, it was hypothesized that infusion of MK801 would cause a 

negative correlation between behavioral flexibility and working memory. As for Experiment 

2, the infusion of MK801 into the mPFC should show most impairment (higher number of 

trials to criterion) in the extradimensional shift discrimination.   
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Chapter 2 

METHODS AND MATERIALS 

 2.1 Subjects 

Seventeen Long-Evans male rats, weighing between 300-440g in the beginning 

of study, were obtained and placed separately in plastic cages while on a restricted diet, which 

consisted of 3-4 food pellets a day. Rats were randomly assigned to three different treatment 

groups including: pilot group (N=4), MK801-infused group (N=8), and a placebo/control 

(saline-infused) group (N=5). All rats were handled on a daily basis for a week before 

training. The pilot group was only included in Experiment 1, with the MK801 and saline 

groups only used for Experiment 2. Two rats from the pilot group and one rat from the 

MK801-infused group had to be excluded from the study due to false sexing of the rats and 

accidents with early perfusions. 

2.2 Surgery 

 All rats, expect for the pilot group, underwent bilateral cannula surgery into 

the medial prefrontal cortex. The brain coordinates for the cannulae surgeries were as 

follows: anteroposterior (AP) +3.0mm and mediolateral (ML) ±1.8mm from bregma; 

dorsoventral (DV) -2.0mm from surface of dura. Prior to these surgeries, the pilot group 

animals were trained and tested on the set-shifting task and the memory task involving 

DNMP. This served to ensure that the rats were capable of performing the various tasks 

without the influence of external variables. Once this was accomplished and assured, the 
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remaining rats underwent the surgery procedures described above. These rats were then given 

a 5-day recovery period (no food deprivation), followed by training and testing. 

2.3 Training 

 Post operation, rats in both experiments 1 and 2 were trained to dig using two 

nalgene cups filled with bedding. Cups were placed on a platform made out of Plexiglas and 

lowered into the rats’ cage prior to digging. Rats were then required to dig into the cups to 

retrieve a ¼ piece of a fruit loop (only one cup was baited with fruit loop in each trial). 

Digging was defined by the rat pawing at the bedding and lowering his head/nose deep into 

the cup to retrieve the reward. Training continued for at least a week (45-60min a day) until 

the rats were reliably digging.  

 A day prior to the testing day, rats were trained on a simple discrimination 

(SD) task involving them to dig in a cup depending on its odor and then its texture (media) 

separately. For the odor discrimination, both cups were filled with bedding as before, with 

one being scented with cinnamon and the other with nutmeg. The digging medium 

discrimination consisted of black beads and aquarium gravel in unscented cups. The order of 

the two SDs and
 
the positive stimuli were balanced across subjects. In all discriminations, the 

first four trials were the discovery
 
trials in which the animal was permitted to dig in the 

correct
 
cup after choosing an unbaited cup; the incorrect choice was scored as an error. 

Starting with the
 
fifth trial, the rat was no longer permitted to dig in the correct

 
pot after 

making the wrong choice; platform was removed from the cage and an error was marked. The 

training criterion required animals to
 
make six consecutive correct choices before switching to 

the next discrimination. 
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2.4 Attention Set-Shifting Task (ASST) 

 Rats in both experiments were tested on a series of seven discriminations 

within a single day as shown in Table 1 (ASST). About an hour prior to testing, rats included 

in Experiment 2 (N=13) were infused with .25µL of either MK801 or saline depending on the 

group to which they were assigned. Novel odor and digging media stimuli
 
were used on the 

set-shifting testing day and never repeated
 
within subject. The various odors included: ginger, 

cloves, cumin, dillweed, anise, and sage. The digging media consisted of bedding, pompoms, 

confetti, thick colored paper, shredded paper, and hemp. Half of the rats in each group were 

assigned
 
to start with shifting from odor to medium or vice versa during

 
the full day of 

attention set-shifting problem. 

 

Table 1.  List of discriminations in the order presented and their description for the set-

shifting task. 

Discrimination Description 

Simple (SD) 

2 different odors, 1 media (1 

odor=positive stimulus) 

Compound (CD) 
2 different odors, 2 different media 

(same odor as SD=positive stimulus) 

Reversal 1 (Rev1) positive stimulus in CD is switched 

Intradimensional Shift (ID) 

2 new odors, 2 new media (1 

odor=positive stimulus) 

Reversal 2 (Rev2) positive stimulus in ID is switched  

Extradimensional Shift (ED) 

2 new media, 2 new odors (1 

medium=positive stimulus) 

Reversal 3 (Rev3) positive stimulus in ED is switched 

 

2.5 Delayed non-match to Position (DNMP) Task 
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In Experiment 1, after being tested on the attentional set-shifting task, the 

animals were then trained on the DNMP task to assess retention of the task rules and maximal 

spatial recognition memory performance. Prior to DNMP testing, rats were restricted to either 

of the goal arms for 5 minutes at a time for 30min per day until they were reliably 

approaching the reward site with cups filled with sprinkles. After goal box training was 

achieved, rats were trained on forced runs to one side of the maze at a time for a week until 

they learned to reliably go through the arms, to the reward site, and back to the starting 

platform. The acquisition of the DNMP test required the rats to go through a sample phase 

(forced choice) followed by a choice phase (free choice). Goal platforms were located at the 

end of each arm of the T-maze and at each trial, a divider was placed so that the rat was 

forced to go to the open arm (sample phase). On the choice trial, the animal was rewarded for 

going to the arm opposite of that in the sample phase. A delay of approximately 30-45 

seconds was placed between each sample/choice phase. Figure 1 below, illustrates the various 

choices within this paradigm. Learning criterion for this task was 80% correct runs (10/12 

runs). 
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Figure 1. T-maze diagram depicting the DNMP task. 

2.6 Histology 

 After testing, rats were all infused with .25µL Neutral Red prior to perfusions 

so that diffusion and exact placement of the injection could be examined. Rats were then 

decapitated and their brains extracted and refrigerated in formalin. Rats’ brains were placed in 

sucrose at least two days prior to slicing. Using a cryostat, 40µm sections of brain tissue were 

cut and mounted on subbed slides. Slides were then stained with Cresyl Violet and pictures 

were taken. Pictures with deepest cannula placements were outlined using the corresponding 

plate from the Paxinos and Watson (1998) atlas. 

2.7 Data Analysis 

 For Experiment 1, correlations were done for each day of DNMP and set-

shifting task. The rats’ performance on only the first day of DNMP task was used for these 
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correlations since it demonstrated the most dramatic correlations than any other day. In the 

set-shifting task (Experiment 2), the number of trials to criterion was measured and analyzed 

by
 
independent sample t tests for each discrimination. 
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Chapter 3 

RESULTS 

3.1 Surgery 

 After pictures were taken of the slides/histology, they were further analyzed 

using Photoshop software to locate the slices with the deepest cannula placements, which 

marks the general location/diffusion of the drug previously infused (saline or MK801). Figure 

2 below shows the summary of all values/placements obtained for each rat. Out of the 5 saline 

animals, 3 had cannula placements in the mPFC (hits). Seven out of the nine MK801-infused 

animals were hits; one of these rats (black dots on figure) was accidentally perfused prior to 

data collection/ASST. 
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Figure 2.  Location of deepest cannula placements for each rat. Filled circles represent 

animals that received MK-801 infusions, and unfilled circles represent animals with saline 

infusions. The black dots in section 10 correspond to the cannulae placements of the 

accidentally perfused rat (no data acquired/utilized from this animal). 

3.2 Experiment 1 

  Performances by the treatment group (MK801 or saline) were compared to 

those in the pilot group. Regarding the ASST, animals in both the pilot (N=4) and saline 

group (N=2) had the highest number of trials to criterion (most deficit) in Rev1, while the 

MK801-infused animals (N=2) showed most impairment in Rev3. All animals in the pilot 

group reached criterion (80% performance or above) on the first day of the DNMP task. Rats 
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in the saline-infused group reached criterion on the third of testing, and the MK801-treated 

group didn’t reach criterion until the 6
th
 day where they were not infused. Even though the 

most negative correlation was observed between the rats’ performance on EDS and Rev3 

compared to their DNMP performance, the correlation was not significant. The closest to a 

significant correlation was a positive correlation (0.633, p<.10) between Rev1 and DNMP 

(Figure3). All together, these data suggest that no reliable correlation can be drawn between 

impairments seen in attentional flexibility and deficits in working memory. All of this data is 

represented in the Table 2 below. 

 

Table 2.  Data and correlations for all animals studied in Experiment 1 (TTC= trials to 

criterion). Rats highlighted in green are the pilot group, blue the saline group, and pink the 

MK801 group. 

Rat ID 

SD 

TTC 

CD 

TTC 

Rev1 

TTC 

ID 

TTC 

Rev2 

TTC 

ED 

TTC 

Rev3 

TTC 

DNMP % 

Correct (Day1) 

2220-2 6 7 16 9 13 12 8 0.92 

2211-2 9 7 33 10 13 7 22 0.92 

2219-2 12 15 22 19 11 10 19 0.83 

2220-1 19 7 14 9 16 9 15 0.75 

Sam 7 7 21 16 9 12 9 0.75 

Squanto 8 7 18 8 12 10 10 0.67 

Mushu 9 7 12 7 11 13 25 0.58 

Manny 7 8 17 9 27 7 23 0.67 

Correlation -0.02191 0.19941 0.63265 0.34078 -0.19834 -0.22598 -0.29723   

Significance p>.05 p>.05 p>.05, 

p<.10 

p>.05 p>.05 p>.05 p>.05  
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Figure 3.  Correlation between the rats’ performance on the first reversal of the ASST (Rev1) 

and DNMP from Experiment 1 (r=0.633, p<.10). 

3.3 Experiment 2 

  After performing individual t-tests on each discrimination between the saline 

and MK801 animals, a significance of p<.01was obtained in the Rev3 component of the 

ASST (Figure 4). There was almost no difference in the performance on ED between the 

saline rats and the MK801 rats. The most interesting result is that the significance between 

the two groups in Rev3 still exists when considering all animals, surgery hits and misses 

(Figure 5). Perhaps MK801’s affects are more widespread than intended in that if the surgery 

was misplaced to the orbitofrontal cortex, infusions might have had the chance to spread to 

the neighboring medial prefrontal cortex as well. 
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Figure 4. Trials to criterion between pilot, saline, and MK801 groups on each discrimination 

involved in the ASST. 

 

 

Figure 5. Average number of trials to criterion in each discrimination of the ASST including 

all animals. 
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Chapter 4 

DISCUSSION 

Schizophrenia is perhaps the most debilitating disorder that is still in the process 

of strict analysis. Within the past decade, a great pool of knowledge has been discovered and 

hypothesized using new animal models and biochemical methods. Through this current study, 

novel behavioral measures have been observed, especially those pertaining to attentional 

flexibility.  

Since no significant correlations were drawn between the various dimensions of 

the ASST and DNMP task, it is safe to say that deficits in the medial prefrontal cortex are not 

correlated with deficits in hippocampal functioning and working memory. It is important to 

note however, that on the days in which the MK801 animals were not given infusions, they all 

reached criterion on the DNMP task. This supports previous findings suggesting the role of 

MK801 in the mPFC leading to acquisition deficits (
2
Joel et al., 1997). 

The most intriguing aspect of this research involves the results attained from the 

ASST. Previous research has shown that lesioning of the mPFC leads to increased number of 

trials to criterion in the extradimensional shift (EDS) aspect of the task (Birrell and Brown, 

2000; Ng et al., 2007), whereas this current study showed significant deficit in the reversal 

(Rev3) of the EDS when infusing MK801 in the mPFC. According to previous studies, 

reversal learning deficits are usually associated with the orbitofrontal cortex (OFC) in rats 

(McAlonan and Brown, 2003) and not mPFC. Since MK801 serves to temporarily inhibit 

activity (decreased NMDA glutamate-receptor binding) in the mPFC instead of permanently 
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lesioning the region, perhaps a different mechanism underlies this process of inhibiting 

plasticity in the mPFC to cause the deficit in the reversal of the EDS and not EDS itself; there 

might a re-routing mechanism taking place in this case. It is also likely that MK801 has a 

more diffused than local affect in the brain due to the fact that both surgical hits and misses 

demonstrated the increased trials to criterion in Rev3. If this is true, then the effects of 

MK801 could have spread to the neighboring OFC region, causing the reversal deficits.  

Other potential hypotheses to help explain why EDS is normal with MK801-

treated rats and not lesioned rats could pertain to the other neurotransmitter systems still 

intact in regards to this study. Application/infusion of MK801 only blocks the NMDA 

glutamate receptors in the mPFC, leaving other circuits intact, while lesions destroy all 

connections to/from the area of lesion. Therefore, perhaps glutamate is not necessary for 

performing an EDS task; other neurotransmitters could account for the performance. 

Tunbridge et al. (2004) showed that an increase in dopamine enhances rat EDS performance. 

This could be a possible explanation in this case, because by decreasing glutamate activity in 

the mPFC, dopamine levels in this region were indirectly increased. 

One potential problem of this study is the fact that it was not a blind design. This 

could account for some biases and pre-expectations of animals’ behavior while testing. 

Although significant data were pooled from this study, the low number of animals involved is 

also a limitation. With increased number of animals tested, more valid and reliable results 

could be obtained. Also, these rats were tested during the afternoon, in the daytime, which 

could account for their sometimes lack of motivation to perform the tasks. Rats are known to 

be nocturnal; therefore, testing during the night cycle would improve the behavioral 

functioning of the rats. One possible modification to consider in the future using this protocol 

would be to test the animals for the ASST in a separate cage than their own. In this case, once 
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the rat is placed in the cage, it would know to assess the ASST and not be too comfortable 

and unmotivated as expressed by some animals involved in the present study.  

In summary, perhaps the most intriguing aspect of this study is the effect of 

MK801 in the medial prefrontal cortex to impair the reversal dimension of the attention set-

shifting task. This finding is theoretically important because it contradicts previous studies, 

suggesting that perhaps there is a different mechanism underlying temporary inactivation of 

the mPFC (disruption of plasticity) than that of permanent lesioning. The results from this 

study add something new to the pool of information hypothesized/known about schizophrenia 

and further studies will hopefully lead to possible treatment options. 
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