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Psychotic disorders are mind-based neuropsychiatric disorders of which 
schizophrenia is the blueprint. Although, etiology of psychotic disorders and 
schizophrenia is unknown, there are substantial reports that genetic links and 
environmental factors play major role in causing schizophrenia.  

Use of Cannabis during adolescence is one environmental factor studied in 
the development of schizophrenia as reported by various epidemiologic 
studies that suggests an association between adolescent cannabis use and 
schizophrenia. Since, the causes of psychosis are not known, research on 
potential component factors is important. There are few reports promising that 
consuming cannabis can help ease pain and reduce seizures, but using it for 
treating patients, still carries risks. Cannabis is the most commonly used illicit 
drug globally but it is not entirely a safe drug. As reviewed, its use in 
adolescence has been linked with lower IQ, impaired activity and disturbed 
neural connectivity in brain regions. However, there are promising evidences 
to suggest that cannabidiol (CBD) may be an effective and well-tolerated 
antipsychotic agent. Currently studies are evaluating the effectiveness of 
cannabis in various disorders like cancer, epilepsy, stress disorder, and 
schizophrenia. It is thus important to evaluate whether cannabis consumption 
manifest or treat schizophrenia?  The method for this study is a literature 
review using Google Scholar. 
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1. Introduction 
1.1 What is Schizophrenia? 

Schizophrenia is a chronic mental illness characterized by hallucinations, delusions, disordered thinking and 

behavior and other cognitive difficulties. It makes the patient difficult to distinguish between real and imaginary. 

Schizophrenia is one of the leading causes of disability worldwide [1]. 

The term schizophrenia has been in use since 1911, and relates to thought disorder described as psychosis 

that affects how a person thinks, behaves, feels and reacts which is sometimes completely unreal. Schizophrenia can 

occur at any age but, generally appears in late adolescence or early adulthood characterized by complex, lifelong 

medical illness. The highest proportion is reported to occur in men during young adulthood. Estimated ratio for males: 

females is 1.4:1[2]. 

1.1. 1. Symptoms: 

Symptoms associated with schizophrenia can be broadly divided into three main categories: positive, 

negative, and cognitive symptoms. 

Positive symptoms are typically psychotic behaviors not seen in normal people. Such patients cannot 

discriminate between real and unreal world. Lifetime of such symptoms can be temporary or long lived. For some 

they are severe, and for others they are hardly noticeable. Positive symptoms include Hallucinations, delusions, 

thought disorder and movement disorder. 

Hallucinations are false sensory perception in absence of stimulus. They can be auditory (voice) 

hallucinations, in which the patient hears internal (one’s own mind) or external voices which no one hears, the patient 

could see people or things that are not actually present, smell odors or feel invisible things. 

Delusions are false beliefs held with strong conviction despite been contradicted by evidences. People 

suffering from schizophrenia can have “reference delusion” which refers to strange delusion for example patient 

believe that people on television are giving them instructions or “persecutory delusions” i.e. others are trying or will 

harm them. 
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Thought disorders refers to disturbed thinking (problem in organizing thoughts or linking them logically) or 

“blocking” (a person stops in middle of talk abruptly). 

Movement disorders includes disturbed body movements, the person suffering from schizophrenia may show 

certain repeated motions again and again. 

Negative symptoms are ones associated with distorted normal emotions, and include reduced expressions, 

feelings and speech. The person feels lack of willingness, emotions and apathy. 

Cognitive symptoms are memory-based disorders; the person finds difficulty in focusing and completing 

work. It’s a core feature in schizophrenia, and domains disordered are: speed of working, concentration at work, 

verbal comprehension, verbal learning and memory, reasoning and problem solving, visual learning and memory, 

and social cognition [3]. 

The disorder should not be confused with ‘Split Personality’ or ‘Multiple personality’.  

1.1.2 Causes: 

The exact cause of schizophrenia is unknown; neither there is one specific cause. Several factors have been 

researched and have proven to be a contributing cause. Genetic predisposition, obstetric complications, brain 

abnormalities, some immigrant ethnic groups, urban life, birth problems prenatal and perinatal, advanced paternal 

age, positive family history, stress and drug abuse have been researched as major contributing factors. 

Schizophrenia has 1% rate of occurrence in general population [4]. However, Genetics is important in the 

etiology of schizophrenia and has an estimated heritability of 81%. A child has roughly 10% chance of developing the 

disorder whose biological parents or siblings have been diagnosed with schizophrenia. Monozygotic twins have 

concordance rate from 30-50% whereas dizygotic twins have decreased susceptibility.  

Brain abnormalities refer to imbalances in brain chemicals which may contribute in schizophrenia. 

Neurotransmitters namely dopamine and glutamate have been found to be involved in the development of disorder. A 

six-fold increased dopamine receptors have been shown in autopsies of patients, intensifying the brain signals, 

generating positive symptoms of schizophrenia. 

Increased release of dopamine in acute psychosis causes increased attention and importance being 

attributed to everyday normal events. Genetic and environmental risk factors can make a person more vulnerable to 

dopamine dysregulation, which then leads to development of psychosis. 

Certain Environmental factors that occur during fetal growth interfere with brain development, which 

influences neural development. 

The offspring of women who suffers from infection during pregnancy have an increased risk of abnormalities 

in behavior and gene expression. Exposure to viruses before birth, specifically during first and second trimesters 

shows increased risk of schizophrenia. Maternal immune activation (MIA) refers to the activated immune system of 

mothers during pregnancy, due to an infection which needed to be healed. The activated immune system results in 

altered balance of chemicals which will account for disorders. 

Psychosocial stress plays an important role in schizophrenia. High stress levels during pregnancy can 

enhance the chances that the child will suffer from schizophrenia later in life. Evidences suggest that effects may be 

greatest in the first trimester of gestation. 

Development of psychoses has been linked with substance abuse, side effects of medications, and alcohol 

misuse. Substances commonly abused include nicotine, cocaine, and cannabis, these are associated with elevated 

psychotic symptoms and reduced compliance with treatment. 

1.2 What is Cannabis? 

Cannabis is an annual and dioecious plant. Cannabis sativa and cannabis indica belongs to nettle family and 

have been used for a number of purposes such as hemp to make rope and textiles, as a medical herb and as 

recreational drug. The plant has been used as a drug in the form of dried flower buds (marijuana), as resin (a 

brown/black lump, known as hashish), or extracts collectively known as hashish oil.  

Cannabis produce a unique group of chemicals called cannabinoids (terpeno-phenolic compounds), which 

have mental and physical effects. These compounds are secreted by glandular trichomes on the 

floral calyxes and bracts of female plants. The cannabis plant contains approximately 60 unique cannabinoids. The 

two abundantly produced cannabinoids are cannabidiol (CBD) and/or Δ9-tetrahydrocannabinol (THC). 

Tetrahydrocannabinol (THC) is known for psychoactive properties. THC has medical benefits too, such as 

pain relief, trigger anxiety and the ability to improve appetite. It is known to give rise to transitory psychotic symptoms 

and impaired cognition in healthy people. Exaggerated psychotic response has been reported, in people with a 

genetic risk of psychosis [5]. 



Volume-01, Issue-07, July-2019                                                                 International Journal of Interdisciplinary Current Advanced Research 

© IJICAR 2019, All Rights Reserved                                                                                                                                      11 | Page 

Cannabidiol (CBD) is another most common cannabinoid with no psychoactive effects, it improves mood and 

alleviate pain. CBD has antipsychotic effect that calms the nervous system. Researchers suggest its positive effects 

with epilepsy, schizophrenia and other ailments. 

Cannabinol (CBN) with mild psychoactive effect is produced from oxidation of THC when cannabis is 

exposed to air. CBN when combined with THC can make one feel drowsy and induce sleep. 

Cannabigerol (CBG) is a non-psychoactive cannabinoid which serves as a building block for THC and CBD. 

Studies show CBG reduces intraocular pressure, making it suitable for glaucoma patients. Although each 

cannabinoid works independently but when used in combination, they create an entourage effect, which enhances 

the benefits of each individual cannabinoid. 

Cannabis is one of the most commonly used illicit drugs in both developed and developing countries namely 

United States, Spain, France, and Australia Countries, which have the highest rate of burden of cannabis 

dependence. [6,7,8] 

Young people mostly use cannabis to experience a so-called high, they want to experience mild euphoria, 

relaxation in case of stress, and perceptual alterations, including time distortion and intensification of normal 

experiences such as listening to music, eating, watching movies and engaging in sex. 

Use of cannabis is highly correlated with consumption of alcohol, tobacco, and other illicit drugs, all known to 

adversely affect health. People with known cannabis dependence have a history of poor academic records, abnormal 

behavior in childhood and adolescence, poor parental relationships rebellious attitude. 

1.2.1 Cannabis and Brain 

Research on cannabis gained stimulation by recognition of specific receptors that exist in the brain and 

recognize cannabinoids, and by the finding of endogenous cannabinoids that act as ligands for these receptors. 

Endocannabinoid system (ECS) consists of a group of endogenous cannabinoid receptors (found in the 

mammalian brain and central and peripheral nervous systems), neuromodulatory lipids and their receptors. CB1 

(cannabinoid receptor type 1) and CB2 (cannabinoid receptor type 2) are two primary endocannabinoid receptors. 

CB1 is the only one known to be expressed in the brain, whereas CB2, is expressed only in peripheral tissues, 

mainly in the immune system. CB1 receptors are most common types of receptors in the brain, and are found in the 

regions involved in memory, cognition, pain perception, reward, and motor coordination. They are found in the 

hippocampus, the cingulate cortex, basal ganglia, amygdala and in the cerebellum. CB1 associated with suppressing 

excitatory or inhibitory synaptic transmission. CB1 receptors are present on presynaptic terminals that release 

glutamate and gamma-aminobutyric acid (GABA) neurotransmitters [9].   

These two receptors serve as the molecular target of the endocannabinoid ligand, Anandamide and 

exocannabinoid ligand THC. CB1 and CB2 cannabinoid receptors are members of the G-protein coupled class, and 

their activation is coupled to inhibition of adenylate cyclase. Number of synthetic drugs are available that behave as 

specific antagonists at CB1 or CB2 receptors [10]. 

Inhibitory action of THC and other cannabinoids on release of a number of neurotransmitters from Central 

nervous system neurons have been studied [11]. The various neurotransmitters involved include GABA, L-glutamate, 

noradrenaline, 5-HT, dopamine and acetylcholine. 

1.2.2 Cannabis intoxication 

Despite being illegal, cannabis is widely used intoxicants. There have been many reports of the cannabis 

`high'[12]. The `high' is characterized by an activation of mental associations and acute sense of humour, often 

described as a condition of `fatuous euphoria'. Positive benefits reported were relaxation and relief from stress, 

personal upliftment and euphoria. But some adverse effects to cannabis use, includes paranoia, impaired memory 

and amotivation/laziness. 

The intoxicant effects are mediated through CB1 receptors. Like other euphoriant drugs, THC activates 

dopaminergic neurons in the ventral tegmental area. Low doses of THC increased the firing of these cells, an 

increased release of dopamine from nucleus accumbens. 
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1.2.3 Is cannabis neurotoxic? 

Cannabis impairs work performance or leads to an `amotivational syndrome', however, neither there was any 

convincing evidence for neuropathological changes. The mixed reviews of neurotoxic and neuroprotective effects of 

cannabinoids were misleading.  

Various studies such as neurodevelopmental model of schizophrenia [13] suggests that the illness is the last 

state however, the process of abnormal neural development started years before the illness starts. This result 

support, the endocannabinoid hypothesis of schizophrenia.  Endocannabinoid signalling plays a critical role in 

neuronal development, migration, axonal guidance, placement of cortical interneurons, and synaptogenesis. The 

signaling is present during gestation, and early infancy and continues during adolescence during which hippocampus 

and prefrontal cortex are still developing [14,15,16]. Frequent exposure to cannabis drug during adolescence and young 

adulthood may result in permanent dysregulation of GABA [17] and dopaminergic system development and impaired 

neural connectivity [18]. 

2. Cannabis and Schizophrenia 

2.1  Is cannabis a risk factor for schizophrenia? 

During recent years, cannabis has been used as illicit drug globally, an estimated 192 million people used 

cannabis in 2016 [19]. Use of cannabis can represents a concern as it can induce transient psychotic symptoms 

and trigger the onset of psychosis in vulnerable individuals. Cannabis use can exacerbate psychotic symptoms 
[20, 21,22] and increase the risk of relapse in patients [23,24,25]. 

Whether cannabis use can trigger the risk of psychotic episode and, potentially, schizophrenia? is a much-

debated topic. Some studies have found that cannabis use can predict the onset of psychosis even in the absence of 

other drugs. 

2.2 Does long-term consumption of cannabis lead to schizophrenia?  

Continuous use of drug has enhanced the risk of psychotic episode or long-term schizophrenia.  

Evidences show a clear link between use of cannabis and development of mental disorders in people with 

genetic vulnerability. An acute psychotic episode and exacerbations of pre-existing psychotic symptoms have been 

reported in case of Cannabis intoxication and has been confirmed by administration of tetrahydrocannabinol (THC) 
[26]. 

Researchers have suggested `cannabinoid hypothesis of schizophrenia', which dictates that the 

symptoms of schizophrenic illness might result from abnormal over-activity of endogenous cannabinoid 

mechanisms in the brain. 

Van Os et al., reported a longitudinal study to investigate self-reported drug use for over three years [27]. 

The participants for the study did not suffer from psychosis at baseline. However, participants who we re 

consuming drugs at baseline were three times more susceptible to show psychotic signals at the later stage. 

Prolonged use of cannabis was found to be the best predictor of psychosis even in controlled use of other drugs. 

On the same lines, Arseneault et al., reported that by age 26, people who used the drug three or more times by 

the age of 15 or by age of 18, showed more psychotic episodes than the control group, who had used cannabis 

once or not at all at both ages [28]. 

Researchers found that the use of cannabis enhanced the risk for developing psychosis in those who 

were already vulnerable. Meta- analysis data suggests that the use of cannabis increases the chances of 

occurrence of psychotic illness by a factor of roughly two. However, it has been suggested that use of cannabis 

can reduce negative symptoms in patients with psychotic disorder. A number of studies have addressed, whether 

the use of cannabis can precipitate long-term psychiatric illness which concluded that cannabis was an 

independent risk factor for schizophrenia.  

Caspi et al., suggested a genetic component to the onset of psychosis after using cannabis. They 

reported that polymorphism on the catechol-O-methyltransferase gene could be a reason for development of 

psychosis in cannabis users [29]. 

The existence of relationship between cannabis use and psychotic illness remains unproven.  

On the other side, cannabis can exacerbate the symptoms of existing psychotic illness. Some 

Schizophrenic patients use cannabis and other psychoactive drugs as `self-medication', but cannabis can make 

the symptoms of delusions and hallucinations worse. On the other hand, few studies reported that cannabis use 

made schizophrenic patients less withdrawn and more verbal. It seems prudent to discourage the use of cannabis in 

patients with existing psychotic illness. 

http://www.rcpsych.ac.uk/healthadvice/problemsdisorders/schizophrenia.aspx
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Comparatively, the link between cannabis use and psychosis has not been well researched. Only a 

handful of reliable studies have investigated the possible relationship and these too came with variety o f different 

conclusions. 

2.3 Dopamine and D2 Receptor 

Dopamine (“feel good chemical”) is an important neurotransmitter that regulates brain activity. The 

discovery of dopamine D2 receptor confirmed them as the primary site of action for all antipsychotic s.  

The hypothesis of dopamine blockade by neuroleptic agents can have far going consequences for the 

pathophysiology of schizophrenia. 

2.4  Is the targeting of dopamine receptors a relevant treatment option for schizophrenia?  

Dopamine over activity could be the factor in the psychotic element of schizophrenia which can be 

presynaptic (excess release of dopamine from terminals) or postsynaptic (an increased D2 receptors).  

Studies have consistently shown elevated D2 receptors in schizophrenia patients treated with 

antipsychotics, suggesting the probability that the drugs themselves contributed to the  elevation of D2 receptors. 

However, never medicated patients with schizophrenia did not showed consistent data.  

Abi-Dargham et al., suggests an increase in the level of dopamine as well as an increase in the number 

of D2 receptors in schizophrenia. Dopamine dysregulation hypothesis is the best explanation for psychotic 

episode in schizophrenia [30]. Dysregulation of dopamine neurotransmission system, is because of combination 

of susceptibility genes and other factors, leading to elevated levels of dopamine, more D2 receptors which leads to 

psychotic episode. Further studies need to be done to uncover the mechanisms of dysregulation of the dopamine 

system. As of now, the dopamine hypothesis remains the only path to the origin and treatment of psychosis in 

schizophrenia. 

3.  Dopamine and Cannabis 

Increased dopamine release has been observed on treatment with Cannabis and decreased dopamine 

function was observed during drug withdrawal. This suggests that since endogenous cannabinoids modulate the 

dopamine release, it can be exploited for the development of potential pharmacotherapies to treat disorders of 

motivation [31]. Cannabinoids, increase dopamine by blocking the action of another neurotransmitter called Gamma-

Amino butyric acid (GABA). Normally GABA reduces the amount of dopamine released in the nucleus accumbens, 

where dopamine neurons are highly concentrated. However, when GABA is blocked by cannabinoids, such as THC, 

it results in an increase in the amount of dopamine released. Endocannabinoids are natural cannabinoids, which play 

an essential role in the release of dopamine in day-to-day functions. THC on binding releases dopamine, a feel-good 

brain chemical. Studies conducted by Robert J. De Lorenzo of Virginia Commonwealth University, suggested that 

Cannabinoids control seizures by binding to the brain cells which controls excitability and regulate relaxation.  

Although as reviewed earlier THC may increase dopamine release but it may not induce a significant 

increase of dopamine in healthy volunteers as compared to in patients with schizophrenia and their relatives, 

suggesting a genetic vulnerability to react in an exaggerated manner to cannabis  [32]. Experiments with animal 

model has shown that CB1 receptor activation impairs GABA functioning [33]. THC can also lead to decreased 

GABA release. 

Since dopaminergic functioning is mediated and regulated by endocannabinoid, GABAergic and 

glutamatergic signaling, and CB1activation multiples mixed synaptic transmission with these neurotransmitters, it 

is suggested that THC may induce psychotic syndrome through different pathways.  

4.3 How does cannabis consumption affect glutamate signalling in the body? 

As reported by Colizzi et al, Δ9-THC may act on dopamine firing indirectly by modifying glutamate 

neurotransmission. Studies show that chronic cannabis use reduces levels of glutamate-derived metabolites in 

brain [34]. Studies in animals suggest that Δ9-THC reduces glutamate synaptic transmission by activating CB1 

receptor which effects glutamate release and inhibits receptors and transporters function. This reduces enzyme 

activity and disrupts glutamate synaptic plasticity after multiple exposures.  

Since glutamate activity is reduced by the presence of antioxidants such as CBD and THC, higher 

glutamate levels induce neurotoxicity and lead to the formation of reactive oxygen species and tumor necrosis factor 

a (secondary damage-causing compounds). 
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4. Smoking Cannabis  

One of the main reasons of using cannabis by adolescents is the ‘pleasurable’ effect. However, Smoking is 

the preferred method, providing quick delivery to the brain. The reported psychoactive effects initiates in seconds to a 

few minutes after smoking and peak levels of THC as reported are usually present after 30 minutes. Regular users 

from at least 2 years, can control the dosage amount for subjective High by adjusting their smoking behavior to 

reach the same THC absorption. Cannabis compounds are eliminated from the body inconsistently, it can take 

from few days to nearly one month to get metabolized.  

Half- life of 3-5 days has been estimated but, in some cases, it may persist for weeks. Objective tests with 

urine or blood samples for assessment of major metabolites, THC, can give positive results for days or weeks after 

use. A new study published in late January 2015 proves that marijuana does not kill brain cells.   

5. Conclusion 

Epidemiological evidence predicts that use of cannabis is a high-risk factor for schizophrenia, while use of 

cannabis use in people with a susceptibility for schizophrenia results in an aggravation of symptoms and 

exacerbating of the schizophrenic prediction. The neurodevelopmental statistics of adolescence suggests more 

endangered conditions for cannabis to develop psychotic-like symptoms and possibly result in schizophrenia. 

Researchers investigated approximately 2,000 teenagers, young people who smoked marijuana (minimum five 

times) were twice as susceptible to develop psychosis in the next 10 years as those who didn’t smoke. Meta-analysis 

study by large and sharma, found that the age at onset of psychosis for cannabis users was 2.70 years younger 

than for nonusers [35]. 

As reviewed, there are increasing evidences of endocannabinoid system in adolescent 

neurodevelopmental processes. We can hypothesize that adolescent vulnerability to cannabinoids might hamper 

the normal neuronal processes, still developing in adolescent brain, thus increasing the chances of developing 

schizophrenia, possibly involving GABAergic and dopaminergic dysfunction. As for adults, because of a genetic 

vulnerability, there are adolescents that are more prone to the pro-psychotic effects of cannabis drug. 

Longitudinal studies comparing brain function and development of schizophrenia to regular cannabis use 

in adolescents are required. Moreover, studies investigating role of endocannabinoid system in intoxication of 

cannabinoid is required to enhance the knowledge on the susceptibility for adolescent use of cannabis to cause 

schizophrenia. 

Although the studies on marijuana and the brain has not yet connected all the links, the studies provide 

reasons to caution youth against consuming or inhaling marijuana—especially if they have a genetic history of 

schizophrenia or any other psychotic disorder in family. Although it may be a hard concept to educate a teenager, 

the prize of a short-time high isn’t worth the lifelong risk of psychosis or a disabling disorder like schizophrenia. 

There are few reports promising that consuming cannabis can help ease pain and reduce seizures, but 

using it for treating patients, still carries risks. Marijuana is not entirely a safe drug. As reviewed, its use in  

adolescence has been linked with lower IQ, impaired activity and disturbed neural connectivity in brain regions. 

As of now, only way to get treatment of marijuana in UK is if you have MS and are prescribed Sativex, a 

sublingual spray, approved for spasticity treatment in multiple sclerosis (MS). However, the National Institute for 

Health and Clinical Excellence (Nice) ruled that Sativex is not cost- effective. Current studies are evaluating the 

effectiveness of marijuana in various disorders like cancer, epilepsy, stress disorder, and schizophrenia, although the 

availability of Marijuana has been limited by the National Institute for Health and Clinical Excellence. 
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