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Introduction and History of Phencyclidine and Schizophrenia 

Many cases of murder and violence are related to drug use, intoxication or having a 

mistreated or untreated mental illness. It is worth exploring Phencyclidine (PCP) to prevent 

violence and use of the drug. It is one of the less used and less understood drugs in the world. 

Big Lurch was a rapper who was jailed in 2002 due to the murder and cannibalism of his 

roommate, both of whom were using PCP when it occurred. This exploration of the potential for 

PCP to induce schizophrenic behavior seeks to evaluate the relationship between critical 

biological functions and the significance of the interaction among them under and after use of 

PCP. Specifically, the Dopamine D2 Receptor, the N-Methyl-D-aspartate (NMDA) receptor and 

acetylcholine. There were a few questions initially, such as: what anatomical functions are most 

susceptible for schizophrenic behavior; and how is this drug especially effective towards these 

functions?  

The National Center for Biotechnology Information (NCBI), which contains a plethora of 

scientific findings from postdoctoral scientists and students, was the most commonly used 

secondary resource for information regarding the receptors and acetylcholine. The Abnormal 

Psychology: An Integrative Approach novel, by David H. Barlow and V. Mark Durand, was 

another secondary source referred to, most commonly for understanding schizophrenia. For 

safety and ethical purposes within the scientific community, I did not use drugs on subjects or 

myself. No experiments were conducted in the investigation. Using solely the NCBI website and 

novels such as Abnormal Psychology: An Integrative Approach was beneficial for building 

knowledge already founded by scientists and furthering connections, but a disadvantage for 

obtaining personal observation and subjectivity of findings.  



Gxb520  2 

 

Phencyclidine is a dissociative hallucinogenic drug which was medically introduced for 

inducing anesthesia among patients from the early 1950s until 1965 (Poolos, 2004, pg. 4). It was 

discontinued for human use in 1965 because PCP had adverse side effects, including post-

operative psychosis, severe anxiety and dysphoria (the feeling of unease or general 

dissatisfaction) (Barker, 2013). In the year 1978, Phencyclidine was made a Schedule II drug in 

the United States (Poolos, 2004, pg. 23). Schedule II drugs, according to the Drug Enforcement 

Administration (DEA), are those which have a high potential for abuse as well as for 

psychological and/or physiological dependency. Although PCP is not the most addictive among 

Schedule II drugs, it tends to render users uniquely psychologically dependent. This uniqueness 

perhaps stems from its relationship with the Dopamine D2 Receptor and sense of dissociation 

caused by the anticholinergic properties, which will be discussed in further detail later. It has 

been recently discovered that among the long-term dangers of such dependency are brain-

damage and impairment (Poolos, 2004, pg. 27). Even though PCP does not give users a pleasant 

feeling while under use, and instead they tend to become violent and have amnesia, many use it 

because it is not difficult to make and cheap to purchase (Poolos, 2004, pg. 11). Although not all 

users show psychotic behaviors, it has the potential to bring out highly animalistic qualities of 

people at certain dosages. At higher dosages (10 mg minimum), users’ experiences will go 

beyond the physical detachment, slurred speech and mood swings (Brands, 1998). They begin to 

experience visual and auditory hallucinations including the delusion that they embody 

superhuman strength (Brands, 1998). This delusion combines with their paranoia and 

aggressiveness to show the potentially extreme violence of users of PCP. 

There are three phases of PCP’s physiological effects. The first is referred to as 

behavioral toxicity, whereas users experience elevated body temperature, increase in heart rate, 
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and increase in respiration, and may drool or vomit (Poolos, 2004, pg. 37). Their muscles move 

involuntarily in ways not previously disposed by the body. The second phase is a more dramatic 

increase in these symptoms. Users begin twitching and could possibly have a seizure in what is 

known as the stuporous phase (Poolos, 2004, pg. 38). The final and third stage is called the 

comatose stage, whereas the user is in a deep coma. The eyes drift rather than dart. The 

individual experiences elevated body temperatures, and no longer feels pain (Poolos, 2004, pg. 

38). In April of 2002, American rapper Big Lurch demonstrated the more intense consequences 

of PCP use, and was arrested for both the murder of his roommate and cannibalism (Malnic, 

2003). Interestingly, other users have performed acts of cannibalism while using PCP as well. 

Many are under the impression that they are protecting themselves or they don’t remember. This 

fearful delusion parallels some of the same negative hallucinations or delusions of 

schizophrenics. However, affected individuals of schizophrenia are not necessarily violent nor 

aggressive. PCP seems to bring about the more terrifying hallucinations and/or delusions that a 

person may experience.  

 Schizophrenia is a psychotic disorder that may be characterized by “a broad spectrum of 

cognitive and emotional dysfunctions including delusions and hallucinations, disorganized 

speech and behavior, and inappropriate emotions.” (Barlow & Durand, 1995, pg. 552). 

Approximately one out of every hundred individuals will be affected at some point in their life 

by schizophrenia (Barlow & Durand, 1995, pg. 553). The Diagnostic and Statistical Manual of 

Mental Disorders (DSM-IV) has determined that if an individual has two or more of the 

following characteristics for a significant portion of time, he or she shows symptoms of 

schizophrenia: delusions, hallucinations, disorganized speech, grossly disorganized behavior, or 

“negative” symptoms such as alogia (the lack of additional speech; instead providing short 
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responses as if not focused on the topic being discussed), or avolition (a lack of initiative in 

personal goals). The Broca’s area of the brain was found to be most active during hallucinations 

from a study done in London in 1993, using a single photon emission computed tomography 

(SPECT) brain-imaging technique (Barlow & Durand, 1995, pg. 554). While this area is more 

active during hallucinations, the Wernicke’s area is less active (Barlow & Durand, 1995, pg. 

554). Because the Wernicke’s area has to do with recognizing the speech of others, this supports 

the idea that people who are having hallucinations are listening to their own thoughts and their 

own voices and are unable to recognize the difference between their own and others (Barlow & 

Durand, 1995, pg. 554). 
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Pharmacodynamics of Phencyclidine 

Phencyclidine interacts with both the Dopamine D2 receptor, as a partial agonist, and the N-

Methyl-D-aspartate (NMDA) receptor as an antagonist (Large, C. H., Bison, S., Sartori, I., Read, 

K. D., Gozzi, A., Quarta, D.,Alvaro, G. S, 2011).  Phencyclidine will additionally block 

acetylcholine, an important neurotransmitter for involuntary muscle movement, as an 

anticholinergic (Bey & Patel, 2007). 

Pharmacodynamics of PCP on the Dopamine D2 Receptor 

PCP is a partial-agonist drug, which will mimic a ligand (Calvey, 2009). Where a ligand 

would normally bind to a receptor where an excitatory, typically conformational, chemical 

change would normally occur, PCP binds to instead (Calvey, 2009). The efficacy of a partial-

agonist is less so in comparison to a full-agonist, meaning that higher concentrations of the 

partial-agonist will still only reach a certain percentage of maximum functional response 

(Calvey, 2007). Thus, at a higher dose of Phencyclidine, more of these bindings and therefore 

chemical signaling changes should occur within the D2 receptors. These receptors are proteins 

found abundantly throughout the body. They are responsible for interacting with other proteins 

that help with the transfer of energy from Adenosine Triphosphate (ATP) and Adenosine 

Diphosphate (ADP), as well as in signal induction (ADORA2A adenosine A2a receptor [Homo 

sapiens (human)], n.d.). Importantly, ATP energy is used as a source of energy and to drive 

conformational change. Hence, if the Dopamine D2 receptor is interrupted, it is highly possible 

that the interaction with the proteins which transfer energy and conformational change will also 

be interrupted. ATP is critical for the continuation of basic chemical reactions within the body, 

and thus this could partially explain some of the permanent damages done by PCP, such as 

continuing hallucinations, memory loss and negative feelings, depression and/or anxiety.  
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Dopamine D2 receptors are metabotropic G-protein coupled receptors (GPCRs) that are 

classified as either D1-like or D2-like based on their biochemical, neuropharmacological, and 

physiological effects (Panesar & Guzman, 2017). According to D2 Receptors in 

Psychopharmacology by Kiran Panesar and Flavio Guzman, the GPCR differentiates from an 

ionotropic receptor in that it relays signaling molecules that specifically trigger physiological 

responses such as migration, survival and apoptosis. Additionally, both the ionotropic receptor 

and metabotropic receptor are activated by neurotransmitters, such as acetylcholine. The GPCRs’ 

are made up of terminals which are either extracellular or intracellular. The intracellular channel 

interacts with G-proteins that are made up of protein subunits. Importantly, a possible 

conformational change to a G-protein most relative to schizophrenic behavior is the Gi protein. 

The following relative ligands and neurotransmitters bind to this Gi protein in particular: 

glutamate, acetylcholine and dopamine. As a partial-agonist, PCP will therefore increase the 

maximum rate of the activation of glutamate, acetylcholine and dopamine. Then it would seem 

that once an individual decline this use, the brain and body may struggle to regain these 

neurotransmitters to the original state, and the coding for the proper functioning proteins would 

be interrupted. In this way, the cycle of biological functions are highly sensitive to PCP. 

The Gi protein inhibits the production of cyclic adenosine monophosphate (cAMP) from 

ATP (The cAMP dependent pathway has to do with gene expression in humans). Intracellular 

signal transduction is when a chain of reactions being signaled by a cell surface to a variety of 

intracellular targets. Significantly, many of these targets have to do with transcription factors that 

function to regulate gene expression (Cooper, 2000). It would seem plausible that the partial-

agonist Phencyclidine may increase the rate of Gi’s inhibition of genes permanently or for an 

extensive time, explaining the permanent damage and impairment of gene expression caused by 
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PCP abuse. The gene expression of the D2 receptor therefore would become hyperactive, which 

makes sense of the Dopamine hypothesis. This hypothesis attributes the symptoms of 

schizophrenia to hyperactive dopamine in the limbic system. This would also potentially explain 

how post-users may experience the long-term effect of hallucinations even when not using the 

drug, since returning to the previous balance of Dopamine depends on the time frame and extent 

the drug was used. It can take years for the dopamine levels to return to the previous state 

(Retraining the Brain in Addiction Recovery, 2014). This is significant for looking in depth at 

what other interactions are occurring simultaneously and potentially furthering these effects.  

Pharmacodynamics of N-Methyl-D-aspartate (NMDA) Under Use of PCP 

One of the most critical qualities of the brain that is partially dependent on the N-methyl-

D-aspartate (NMDA) receptor is synaptic plasticity, according to the Hebbian theory, whereas 

synapses will strengthen or weaken over repeated responses or lack thereof by a chemical or 

electrical signal (Tsien JZ, 2009). Plasticity of the brain is responsible for developing habits, 

learning and memory, and this could explain why Phencyclidine becomes more addictive, as 

well as how hallucinations can become more vivid. We have a more rapid reaction to what has 

been repeatedly taught to us, and so it would also make sense that a blocker for this receptor 

would induce dissociation, as well as confusion, rendering us more susceptible to believing in 

auditory or visual hallucinations. Scientific studies found that presynaptic NMDA receptor 

interactions can influence the maturation of synapses, consequently impacting synaptic 

development and the ability to have plasticity in the brain (Tsien JZ, 2009). Because PCP is a 

noncompetitive antagonist drug for the NMDA receptor, it will act as a blocker that lowers the 

rate of response by the receptor regardless of the number of agonists that can bind at the site 

since the magnitude of maximum response becomes fixed. There is a higher affinity 
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(intermolecular force between PCP and the receptor, therefore having larger occupancy) of an 

antagonist, therefore it can be established that PCP is able to fix the extent maximum response 

occurs and block the agonists more effectively.  

According to the Glutamate hypothesis, the origin of schizophrenic symptoms is more the 

neurotransmitter glutamate rather than dopamine (The Glutamate Hypothesis for Schizophrenia, 

2009). However, the Glutamate hypothesis does not dispute the Dopamine hypothesis and 

instead uses parts of it. For example, it also states that dopaminergic excess over-oxidizes 

neurons which leads to inflammation and microglia activation thereafter. This affects the number 

of neurons and receptors available at a time, such as the number of Dopamine D2 receptors once 

PCP has overactivated them. This is part of the synaptic pruning explanation provided by the 

hypothesis. There are several parts of the Glutamate hypothesis, including synaptic pruning and 

endogenous antagonists. Most of the hypothesis deals with how schizophrenia forms at the early 

development of the brain. For example, Reelin, a critical glycoprotein early in the development 

of the brain, lacks in schizophrenics. Since Reelin enhances the expression of AMPA and the 

NMDA receptors, a lack of it early on affects the equilibrium of signaling that is crucial for 

antipsychotic behavior (Fatemi, S. H.; Earle, J. A.; McMenomy, T., 2000). However, more so 

relevant to users who do not have schizophrenia before use of PCP is the part about endogenous 

antagonists. Even though PCP is not endogenous (naturally produced by the body), it may 

indirectly have the same ultimate effect. The endogenous antagonist portion explored how 

misregulation of NMDA pathways may dysregulate long-term potentiation (LTP), which has to 

do with long-term memories by persistently strengthening synapses (Fatemi, S. H.; Earle, J. A.; 

McMenomy, T., 2000). Because PCP acts as a noncompetitive antagonist and blocks the 

endogenous agonists from binding to the receptor site, the brain will decrease the rate at which 



Gxb520  9 

 

agonists such as glutamate can bind. AMPA is one of these glutamates, which, as mentioned 

above, is important for antipsychotic behavior. Therefore, AMPA will be in deficit, mimicking 

the heterodimer part of the hypothesis for schizophrenics. Another connection with this is that 

LTP is found in the hippocampus of the brain, where the Dopamine hypothesis previously found 

that schizophrenic patients have the overactivated dopamine.  

Phencyclidine and the Effects of Various Dosages 

Pharmacokinetics is a complex process to evaluate regarding the effects PCP at various 

dosages, as any chemical which enters the body is partially dependent on patient-factors, like 

genetic makeup or age, which can cause there to be different reactions to the drug. It is also 

difficult to assess since studies will use animals such as rats for testing the effects of the drug, 

when human physiological and chemical reactions can be based on many more factors. For 

example, human recollection and memory capacity is much stronger than rats, and when users of 

PCP experience hallucinations or paranoia, they may be more intense. Nonetheless, in 

considering the extent PCP might induce schizophrenia due to its pharmacodynamic properties, 

the question is: how might having a higher dosage lead to a user experiencing negative 

experiences, rather than a lower dosage leading to the euphoric, dissociative effects? It is also 

important to recognize that the purity of a substance, perhaps above all, could dampen or 

intensify effects, such as combining PCP with other drugs such as Marijuana or alcohol.  

PCP may be brought into the body via inhalation, insufflation or, if it is in its free base 

form, may be absorbed through the skin and mucus membrane (Poolos, 2014, pg. 10). Critically, 

with increasing concentration, the drug can bind more frequently to the binding sites of NDMA 

receptors. This occurs between 1-6 milligrams, a common dose range. Doses higher than this are 

where positive schizophrenic-like symptoms occur, including the hallucinations. Over this 
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amount, users usually go into a coma (Bey & Patel, 2007). Because increasing concentration of 

the drug allows it to bind more frequently to the binding sites of NMDA receptors, this would 

mean that dosages of 1-6 milligrams (even the smallest amount) cause the dysregulation of the 

NMDA receptor. As the amount of PCP increases within the body, so do dopamine levels at the 

D2 Dopamine receptors (only to a certain extent according to the efficacy of a partial-agonist). In 

addition, there will be more spontaneous and involuntary muscle movements due to the 

increasing disconnect from the mind and body under the anticholinergic property of PCP.  

Connections 

The Dopamine D2 receptor, the NMDA receptor and acetylcholine are all critical in the 

regular processes that occur in the body, especially for the central nervous system to receive and 

process environmental stimuli. When a receptor is affected, so are the neurotransmitters that 

would normally signal for a chemical change at the synapses. PCP exhibits the importance that 

each receptor and neurotransmitter interconnects. This has been concluded by the following 

findings. 

Firstly, long-term potentiation (memory, learning and the development of synapses in the 

brain) can be damaged by misregulation of the NMDA receptor, in this case PCP due to the 

antagonist blocking of AMPA and glutamates that allow synaptic plasticity to occur. This is 

partially how the body and mind disconnect, and how a previous understanding of the real world 

can be lost under the drug, assisting in the state of delirium and confusion. This works in 

conjunction with the anticholinergic property, whereas muscles in the body and nerve impulses 

no longer activate. The partial-agonist interaction by PCP for the Dopamine D2 receptors cause 

flooding and overactivation of dopamine in the hippocampus. A change in the Gi protein, one 

used by the Dopamine D2 receptors, means a change in how glutamate, acetylcholine and 
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dopamine can bind. The change in this case is an increase in the binding rate, and a flooding of 

dopamine and a misuse of acetylcholine, leading to the hallucinogenic potential of acetylcholine. 

Gi protein inhibits CAMP gene expression from ATP, but because ATP is interrupted, 

conformational change does not occur the same, and gene expression of dopamine may be 

permanently damaged by PCP. The Gi protein also plays a role in cellular communication, and 

the Dopamine D2 receptor is hyperactivated. Hyperactivity of cellular communication and 

dopamine claims to play a role in schizophrenic behavior. Dopamine antagonists helped users of 

PCP to calm from the hallucination they were experiencing, demonstrating how flooding of 

dopamine plays a role in the disconnect and hallucinogenic state (Bey & Patel, 2007). 

Similar to how flooding of dopamine occurs after an individual uses the agonist drug 

cocaine and leads to a lower production of dopamine for a time after use, hypofunction of the 

NMDA receptor may occur when Phencyclidine acts as the partial-agonist on the Dopamine D2 

receptor. Temporarily or even permanently in some cases, hypofunction of the NMDA receptors 

would therefore lead to memory loss and learning impairments. Patients with Alzheimer’s have 

this hypofunction in the brain (Tsien JZ, 2009). This would partially explain the symptom of 

amnesia after use of Phencyclidine in conjunction with the hypofunction of acetylcholine in the 

body. Permanent brain damage after use of Phencyclidine is most probably linked to the 

inhibition of the Gi protein towards cAMP, whereas, as explained previously, gene expression 

could be permanently damaged by cellular communication alteration.  

Acetylcholine, Sub Vocalization and the Larynx Interaction 

The phonological loop is an auditory-vocal circuit in the brain that provides rehearsal of 

speech and assists in memory. The development of this area is thought to have evolutionarily 

allowed humans to create and communicate complex messages. Meanwhile, sub vocalization is 
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the internal dialogue which the part of the brain, Boca, controls. This part of the brain allows us 

to hear words as they would sound aloud. The larynx is one of the critical muscles involved in 

sub vocalization. It is thought that overactivation of the larynx may be relative to schizophrenic 

behavior in individuals, primarily due to the larynx’s relationship to the phonological loop as 

well as the part of the brain which is most responsible for continuous language and internal 

reiteration of speech. Since the neurotransmitter, acetylcholine, plays a crucial part in the ability 

for an individual to stabilize short-term and long-term moments of language as well as make 

involuntary and voluntary muscle movements, it may be that an imbalance in this 

neurotransmitter results in unnatural movements within the larynx. 

Muscle contraction begins from an impulse or action potential sent by the central nervous 

system (CNS) (Muscle Contractions: Learn Muscular Anatomy (n.d.). The motor neuron, located 

at the neuromuscular junction, releases the neurotransmitter acetylcholine when this action 

potential reaches the neuromuscular junction, and acetylcholine then binds to the receptors of 

muscle fiber membranes located in the muscle tissues (Muscle Contractions: Learn Muscular 

Anatomy (n.d.). Acetylcholine is found at all autonomic ganglia, at the neuromuscular junction, 

and at many synapses in the CNS. In this way, acetylcholine plays a large role in the encoding of 

new memories partially due to the extent it is used by the NMDA receptor. In animals, it has 

been found that disruption of the supply of acetylcholine to the hippocampus leads to the 

impairment of learning simple tasks (Hasselmoe, 2006).  

The Dopamine hypothesis states that an excess of the D2 Dopamine receptors are 

apparent in the limbic system, indicating that the Boca’s area makes an abnormal connection to 

the Wernicke’s area. This is included in The Disconnection Hypothesis by K.J. Friston. This 

hypothesis also includes how the cingulate cortex, involved in emotion formation, processing 
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and memory becomes dissymmetrical in the brain. In a complex process, hemispherical 

communication shifts towards the left posterior, and spontaneous language can travel through the 

limbic system to the auditory cortex. This results in parietal lobes not recognizing that the source 

is internal, supposedly creating the auditory hallucinations. This most likely correlates with the 

fact that involuntary larynx movement can occur at higher dosages of PCP, and the phonological 

loop and sub vocalization further cause the user to believe that the auditory hallucinations are 

real. The Dopamine D2 receptor is therefore most influential for the hallucinations that users of 

PCP experience. The confusion and violence, however, most probably result from the 

interruption in acetylcholine and its ability to train the receptors to respond to environmental 

stimuli.  

Conclusion 

 The larynx is connected to both receptors and acetylcholine to a great degree, but it is not 

solely the relationship between the larynx and the Dopamine D2 receptors, or the larynx and the 

NMDA receptor etc. that induces schizophrenic behavior. It is a more complex process that is 

dependent on the neurotransmitters and their relationship to the receptors. This is because the 

larynx itself and memory are strongly conditioned by acetylcholine and how hypo activated or 

hyperactivated it is. The Dopamine receptor and the NMDA receptor both use acetylcholine to 

assist in LTP and synaptic plasticity. Acetylcholine can be visualized metaphorically therefore as 

the steel that allows for a train-track to be made, the track in this case being short or long just as 

memories and habits form. Thus, the extent that PCP affects the larynx and induces 

schizophrenic behavior is dependent on this neurotransmitter. Not only does acetylcholine assist 

in memory formation, but, when interrupted, has the potential to “play” on these memories and 

intensify hallucinations. Without doubt, the receptors have a crucial role in the feelings the user 
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experiences and have the potential to transform the user’s perception. However, acetylcholine’s 

extensive relationship with the body and mind render it most significant.  

“Tynisha, you’re a sock” were the last words that neighbors heard rapper Big Lurch, born 

Antron Singleton, scold at his roommate just before there was continuous screaming. When 

police found him on the street, he was naked, covered in blood and was staring at the sky. Upon 

examination, the victim’s face and lungs, which had been removed from her chest, had teeth 

marks on them. Singleton and Tynisha had used PCP that day. A lack of explanation for what 

Singleton was thinking while under the drug demonstrates the amnesic effect that the drug has on 

its users. PCP is becoming increasingly less popular as it becomes apparent that the experience is 

generally negative. Now it serves as an insight drug that allows us to recognize how crucial the 

Dopamine D2 receptor is, the NMDA receptor and acetylcholine for having a realistic view of 

our environment. It shows us how we can truly believe in another version of reality if even one 

of these is affected.  



Gxb520  15 

 

References 

ADORA2A adenosine A2a receptor [Homo sapiens (human)] - Gene - NCBI. (n.d.). Retrieved 

November 25, 2017, from 

https://www.ncbi.nlm.nih.gov/books/NBK3841/#EntrezGene.Summary_2 

Barker, M. (2016, August 13). PCP History and Statistics. Retrieved November 25, 2017, from 

https://drugabuse.com/library/pcp-history-and-statistics/ 

Bey, T., & Patel, A. (2007, February). Phencyclidine Intoxication and Adverse Effects: A 

Clinical and Pharmacological Review of an Illicit Drug. Retrieved November 25, 2017, 

from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2859735/ 

Brands, B., Sproule, B., & Marshman, J. (1998). Drugs & drug abuse: a reference text. Toronto, 

Ont.: Addiction Research Foundation. 

Calvey, T. N., & Williams, N. E. (2008). Principles and practice of pharmacology for 

anaesthetists. Malden, MA: Blackwell Pub. 

Cooper GM. The Cell: A Molecular Approach. 2nd edition. Sunderland (MA): Sinauer 

Associates; 2000. Pathways of Intracellular Signal Transduction.Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK9870/ 

David H. Barlow, V. Mark Durand (1995). Abnormal Psychology: An Integrative Approach. (4th 

ed.). Pacific Grove, California: Books/Cole Publishing Company. 

Fatemi, S. H.; Earle, J. A.; McMenomy, T (2000). "Reduction in Reelin immunoreactivity in 

hippocampus of subjects with schizophrenia, bipolar disorder and major 

depression". Molecular Psychiatry.  



Gxb520  16 

 

Hasselmo, M. E. (2006, December). The Role of Acetylcholine in Learning and Memory. 

Retrieved November 25, 2017, from 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2659740/ 

Large, C. H., Bison, S., Sartori, I., Read, K. D., Gozzi, A., Quarta, D., . . . Alvaro, G. S. (2011, 

July 01). The Efficacy of Sodium Channel Blockers to Prevent Phencyclidine-Induced 

Cognitive Dysfunction in the Rat: Potential for Novel Treatments for Schizophrenia. 

Retrieved November 25, 2017, from http://jpet.aspetjournals.org/content/338/1/100 

Li F, Tsien JZ (2009). "Memory and the NMDA receptors". N. Engl. J. Med. 361 (3): 302–3.   

Malnic, E. (2003, November 08). Man Gets Life for Woman's Murder. Retrieved November 25, 

2017, from http://articles.latimes.com/2003/nov/08/local/me-rapper8 

Poolos, C. (2014). The truth about PCP. New York: Rosen Publishing. 

Retraining the Brain in Addiction Recovery. (2014, October 22). Retrieved November 25, 2017, 

from https://www.promises.com/articles/addiction-recovery/retraining-brain-recovery/ 

 


