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Abstract: Cannabis is a federally controlled substance, it’s very familiar to many but its neurobiological substrates are 
not well-characterized. In the brain, most areas prevalently having cannabinoid receptors have been associated with 
behavioral control and cognitive effects due to cannabinoids. Study over the last several decades suggested 
cannabinoids (CBs) exert copious oftentimes opposite effects on countless neuronal receptors and processes. In fact, 
owing to this plethora of effects, it’s still cryptic how CBs trigger neuronal circuits. Cannabis use has been revealed to 
cause cognitive deficits from basic motor coordination to more complex executive functions, for example, the aptitude to 
plan, organize, make choices, solve glitches, remember, and control emotions as well as behavior. Numerous factors 
like age of onset and duration of cannabis use regulate the severity of the difficulties. People with the cannabis-linked 
deficiency in executive functions have been found to have trouble learning and applying the skills requisite for fruitful 
recovery, setting them at amplified risk for deterioration to cannabis use. Exploring the impacts of cannabis on the brain 
is imperative. Therefore the intention of this study was to analyze the neuropsychological effects and the impact of CBs 
on the dynamics of neural circuits, and its potential as the drug of addiction. 
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INTRODUCTION 

Cannabis, also known as marijuana, is a drug 
usually obtained from the cannabis plant used for 
medical as well as recreationally [1]. 
Tetrahydrocannabinol (THC), one of 483 known CBs is 
the major active compound in cannabis and is one of 
the known compounds in the plant [2], together with a 
minimum of 65 other CBs [3]. Cannabis extract or 
preparation by smoking, vaporizing and within food can 
be used [4]. Although it is mostly used for recreational 
and medicinal purposes, it might be employed in 
religious and other spiritual cases. In 2013, about 128 
million to 232 million of the population have used 
cannabis (i.e. comprising of 2.7-4.9% world’s 
population between 15 and 65) [5]. Similarly, by 2015, 
the use of cannabis by Americans increased from 43% 
to almost 51 percent in 2016 [6]. These cannabis 
statistics made it most common amongst illegally used 
drugs in the United and consequently the world in 
general [4,7].  
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Medical cannabis is used to refer cannabis usage to 
treat manage, disease treatment or improve symptoms; 
although, a single accurate definition might still not be 
agreed-upon [8]. There has been no rigorous scientific 
study on the medical usage of cannabis so far, mostly 
as a result of restrictions and government laws 
attached to the production [9]. Evidence suggesting the 
use of cannabis in chemotherapy to facilitate nausea 
reduction and profuse vomiting, improving the appetite 
of patients suffering from acquired immune deficiency 
syndrome (AIDS) and treatment of other muscular 
pains and convulsive movements muscle spasms, 
have been limited [10-12]. The use of cannabis for 
other medicinal cases is not sufficient for confirm about 
its harmless effects and efficacy. Increase in both 
major and minor adverse effects is associated with 
major and minor short-term usage [11]. Dizziness, 
feeling tired, vomiting, and hallucinations are common 
side effects [11]. Effects of the continuous use of 
cannabis for longer periods have not been clear [11]. 
While addiction risks, schizophrenia, accidental intake 
by children, memory and other behavioral problems are 
the major concerns here [10].  

The physical as well as cognitive effects associated 
with cannabis intake including the feeling of high or 
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stoned, a general alternation of feelings, euphoria, and 
a rise in appetite change [13]. When smoked, feelings 
of such effects begin to appear in the first thirty minutes 
to an hour minutes after being cooked and eaten 
[13,14]. The strength and period of these feelings 
continuous of about last for up to six hours. 
Consequently, the decrease in temporary memory 
storage, dry mouth, disturbed motor responses, 
paranoia, coloration of the eyes are mostly the 
temporary and short side effects [13,15]. However, 
disturbed cognitive abilities, desired feelings, 
particularly with individuals starting during teenage 
ages and cognitive disorders with children having 
cannabis using mothers during periods of pregnancy 
have regarded as some of the long-term effects [13]. 
Psychosis, characterized by impaired reality 
relationships, has been strongly related to the use of 
cannabis [16], although arguably related [17].  

Most countries of the world have banned the 
possession, use, and sale of cannabis and declared 
them illegal [18,19]. The consequences of heavy and 
long-term exposure may be related with liver diseases 
especially in individuals with increased risk of hepatitis 
C, cardiovascular diseases as well as breathing and 
lungs’ diseases, heart, and vasculature, in addition to 
social effects, relationship, biological, behavioral and 
physical effects [20]. During as well as before 
pregnancy, cannabis use is recommended be stopped 
as it can result in defects to the baby and affect the 
health of the mother [21,22]. However, low birth weight 
or early delivery has been shown to be not associated 

with maternal use of marijuana during pregnancy upon 
tobacco control and other contributing factors [23]. In 
2014, a study showed that although the use of 
cannabis might have significantly lower harmful effects 
compared to alcoholism, thus it could only be 
premature to substitute it with problematic drinking 
without much evidence from further studies [24]. 
Similarly, some other effects may include cannabinoid 
hyperemesis syndrome [25,26]. Cannabis-based 
medications have been a theme of intense study owing 
to amplified uses and copious health hazard effects as 
well as the discovery of the endogenous cannabinoid 
system. Therefore the purpose of this study was to 
analyze the effect of CBs on brain including disrupt 
memory encoding and demonstrate its addictive 
potentiality. 

MECHANISM OF ACTION OF CANNABINOIDS 

In the central nervous system, the brain and the 
spinal cord are cannabis main sites of action. It binds 
the two G-protein-coupled receptors, CB1 and CB2. 
CB1 receptors are highly expressed in the brain and 
are located in many regions of the cerebellum, ganglia, 
spinal cord, peripheral nerves and hippocampus 
(Figure 1) [27-29]. Mechanism of action of cannabis 
involves its antagonistic effects on CBI receptor 
thereby inducing and facilitating behavioral and mental 
disturbance. Cannabis changes individuals’ 
perceptions and behavior, disrupting memory and 
storage, affects learning and judgment via its action on 
the CB1 receptor (Table 1). Additionally, cannabis also 

 
Figure 1: The effects of cannabis on the different parts of the brain (Adapted from [28]). 
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disrupts coordinated response, behavior and could 
promote psychosis and incoordination of time and 
proper body movement [27,30]. As such, cannabis was 
originally classified as a hallucinogen due to these 
perceptual aberrations. Cannabis causes addiction and 
most other behavioral abnormalities by over-activating 
the endocannabinoid system, also known as the 
cannabinoid system of the body [29,30]. 

Antagonism of 5-HT3 receptors by cannabis 
mediates the anti-emetic effects [31]. In contrast, 
peripheral tissues particularly the spleen, immune cells 
and the blood system are the location of the CB2 
receptors in the body. The immunosuppressive activity 
of cannabis maybe due to these receptors [29]. These 
G-protein coupled cannabinoid receptors (i.e. CB1 and 
CB2) inhibit the enzyme adenylate-cyclase resulting in 
their activation. This activation decreases levels of 
glutamate and acetylcholine, two important 
neurotransmitters that indirectly affects opioid, 
serotonin, γ-aminobutyric acid and N-methyl-D-
aspartate, opioid and serotonin receptors. The location 
of these cannabinoid receptors being presynaptic 
rather than postsynaptic explains their modulation of 
the neurotransmitter releases [30]. 

In a recent study, cannabis was shown to decrease 
dopamine responses in the brain’s reward center, 
particularly at the mesolimbic region of the dopamine 
system. Through the dopamine neurons, the 
neurotransmitter dopamine is responsible for the 
effects of pleasure in the midbrain and the reward 
center. However, hippocampus, nucleus accumbens, 
prefrontal cortex and the amygdala are the major 
components of the limbic system. Thus in addition to 
effects of reward and pleasure, regulation and control 
of movement, compulsion and preservation are also 
associated with mesolimbic dopamine system as well. 

NEUROLOGICAL EFFECTS OF CANNABINOIDS 

Regions controlling body movement, learning, 
cognitive abilities and reward such as the 
hippocampus, basal ganglia and the accumbens all 
contain highly abundant cannabinoid receptors. While 
such regions controlling involuntary and fear 
responses, sensations, sleep, maintenance of internal 
environment and other peripheral responses contain 
only moderate amounts of cannabinoid receptors [33].  

Experiments on human as well as other animal 
tissue have demonstrated a disruption of short-term 
memory formation [34] which is consistent with the 
abundance of CB1 receptors on the hippocampus, a 
region in the human brain associated with and 
regulating memory. Cannabinoids inhibit the release of 
several neurotransmitters including norepinephrine, 
acetylcholine and glutamate in the hippocampus 
thereby decreasing activity of neurons in the region. 
The activity decrease represents similar signs with a 
temporary hippocampal lesion [34]. 

Higher concentrations of THC used in an in vitro 
experiment showed a competitive inhibition of the 
enzyme AChE with its substrate and amyloid β (Aβ) 
peptide aggregates inhibition, seen in development of 
Alzheimer’s’ disease (AD). Although THC might have 
superior inhibition capabilities on Aβ aggregation 
compared to recent drugs approved for AD treatment 
thus indicating an unexploited mechanism by which 
cannabinoid could be used to affect development of the 
[35]. 

PSYCHOLOGICAL EFFECTS OF CANNABINOIDS 

The principal effect of cannabis, the high feeling, is 
mostly subjected and depends upon method of 

Table 1: The Behavioral Effects of THC on the Brain [32] 

Brain Structure Regulates THC Effect on User 

Amygdala Emotion, fear, anxiety Panic/paranoia 

Basal ganglia Planning a movement Slowed reaction time 

Brainstem Information amid brain and spinal column Antinausea effects 

Cerebellum Motor coordination, balance Impaired coordination 

Hippocampus Learning new info Impaired memory 

Hypothalamus Eating, sexual behavior Increased appetite 

Neocortex Complex thinking, feeling and movements Altered thinking, judgments and sensation 

Nucleus accumbens Motivation and rewards Euphoria 

Spinal cord Transmission of info amid body and brain Altered brain sensitivity 



52    Journal of Intellectual Disability - Diagnosis and Treatment, 2018, Volume 6, No. 2 Uddin et al. 

cannabis use and individuals. Upon its entry into the 
bloodstream, it travels to the brain and binds to 
cannabinoid receptors. The mechanism of action of N-
arachidonoylethanolamine (i.e. anandamide), an 
endogenous ligand for the cannabinoid receptors is 
mimicked by THC [36]. This action causes the in vivo 
changes in the neurotransmitter levels such as 
epinephrine and dopamine whose actions are related 
to the resulting cannabis ingestion effects such as 
anxiety and euphoria [37]. Some other effects could 
include changes in perception, sensation, higher 
responses, decreased depression, stimulated effects 
and increased sexual activity/performance [38]. 
Additionally feeling of anxiety and paranoia, 
hallucinatory thinking is also typical effects of cannabis 
ingestion. Major side effects of marijuana ingestion are 
increased responses and feelings of anxiety. Although 
some group of cannabis smokers reported anxiety after 
longer periods, about 30 percent smokers reported 
immediate increased in sensual and anxiety effects 
[39]. Although lack of experience in cannabis use and 
an improper environment could be factors attributing to 
such anxiety feelings after smoking or ingestion. 
Cannabidiol (CBD) is also a cannabinoid usually found 
in different amounts and has been indicated to improve 
effects experienced by users such anxiety by THC [40].  

Although mostly having adverse effects, beneficial 
effects of cannabis such as increased food aroma and 
test, improve mood, memory retention, music and 
sound appreciation, improve ideas and thought, 
innovation, deep thought and calm, have been 
reported. However higher doses of cannabis have 
adverse effects including hallucinations, heart and 
breathing problems, instability in vision and 
disproportionate behavior and responses. Cannabis 
can also cause loss of personality and disruption of 
normal state in some cases [41,42].  

The accompanying effects of acute psychosis after 
cannabis mostly wanes after brief periods (i.e. up to 6 
hours), although regular cannabis users could have 
effects persisting for days [43]. Physical restraint may 
also be necessary particularly in cases accompanied 
by sedative effects and aggression [43].  

Cannabis comprises a mixture of stimulant, 
depressant and hallucinogen properties although some 
drugs with pyschoactivities could clearly be in either 
only one of such category, despite the dominant 
hallucinating effects, some other effects has been 
seen. Cannabis plant, though reported to be having 
variety of cannabinoids such as CBD with psychoactive 

effects, THC is the most active component of the plant 
according to various studies [44,45].  

THERAPEUTIC EFFECTS OF CANNABIS 

Natural forms of cannabis have been claimed to be 
used therapeutically in treatment of some diseases and 
conditions and this has been referred to as medical 
cannabis or marijuana [46]. Despite this however, the 
use of cannabis in either local or herbal forms is yet to 
be recognized around the world by various regulating 
agencies [47]. 

The Food and Drug Administration (FDA) has only 
approved the synthetic forms of cannabis rather than 
the natural forms of medicinal uses. Two different 
synthetic forms approved by FDA are on the market. 
Those are dronabinol (i.e. Marinol) and nabilone (i.e. 
Cesamet). These two synthetic forms are the FDA 
approved for the indications as an appetite enhancer in 
AIDS patients and for nausea in patients undergoing 
chemotherapy [47,48]. 

Numerous therapeutic effects are exerted by 
various cannabis preparations. They are effective 
against some psychiatric diseases as well as having 
pain-relieving and anti-inflammatory effects, 
neuroprotective and antiemetic actions [49]. However, 
only one cannabis extract is approved currently for use. 
In 2011, it was approved for treating acute and much 
less chronic contractile dysfunction in multiple sclerosis 
(MS). It was licensed in 2011 for treatment of moderate 
to severe refractory spasticity in MS and contains 
proportions of THC and CBD (Table 2). While by June 
2012, it was revealed by the German Joint Federal 
Committee that extracts of cannabis could be having 
additional benefits and this has led to temporary 
license for use up to 2015.  

Nabiximols, an extract of cannabis has also been 
approved in Germany and other places as an effect 
sublingual spray. Although since 1985, dronabinol has 
already been licensed as an antiemetic agent as well 
as in AIDS for appetite loss in the USA. However, the 
use of nabilone to alleviate chemotherapy side effects 
in cancer patients in Great Britain has been sanctioned 
[49]. 

CANNABIS AND NEURAL CIRCUITS 

Although there are less or no much scientific 
evidence, prolong use of cannabis could be a cause for 
permanent brain damage [51,52]. Thus it has been 
reported that ex-cannabis users have the deficiency in 
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Table 2: The Evidence for the Safety and Effectiveness of Medical Cannabis [50] 

Condition Form Finding Strength of Evidence 

Oral cannabis extract (OCE) Can reduce patients’ reported symptoms of 
spasticity 

Strong 

OCE Probably does not lead to improvement short-
term (12-15 weeks) on tests for spasticity a 
doctor performs 

Moderate 

Synthetic THC Can probably reduce patients’ reported 
symptoms of spasticity 
• Can probably lessen cramp-like pain or 
painful spasms  
• Probably does not lead to improvement 
short-term (15 weeks) on tests for spasticity a 
doctor performs 

Moderate 

Oral spray (Nabiximols) • Can probably lessen patients’ reported 
symptoms of spasticity short-term (6 weeks)  
• Probably does not lead to improvement 
short-term (6 weeks) on tests for spasticity a 
doctor performs 
• Can probably lessen cramp-like pain or 
painful spasms 

Moderate 

OCE and synthetic THC • Might lessen patients’ reported symptoms of 
spasticity if continued for at least one year 
• Might lead to improvement on tests for 
spasticity a doctor performs, if treatment 
continued for at least one year 

Weak 

MS: Spasticity and related 
symptoms 

Smoked cannabis • Not enough evidence to show if safe or 
helpful for pain related to spasticity 

Unknown 

MS: Central pain OCE • Can help lessen central pain (feelings of 
painful burning, “pins and needles,” and 
numbness) 

Strong 

OCE and synthetic THC • Probably do not help lessen frequent 
urination and bladder control problems 
Oral Spray (Nabiximols) 
• Probably helps lessen frequent urination (at 
10 weeks) 

Moderate MS: Bladder problems 

Oral spray (Nabiximols) • Not enough evidence to show if helps lessen 
bladder problems overall 

Unknown 

OCE and synthetic THC • Probably do not help lessen tremor in MS Moderate MS: Tremor 

Oral spray (Nabiximols) • Might not help lessen tremor in MS Weak 

Parkinson’s disease: 
Temporary, uncontrolled 
movements 

OCE • Probably does not help lessen abnormal 
movements caused by levodopa 

Moderate 

Huntington's disease: Motor 
symptoms 

Synthetic THC • Not enough evidence to show if helps lessen 
motor symptoms 

Unknown 

Tourette Syndrome: Tic 
severity 

Synthetic THC • Not enough evidence to show if helps lessen 
tic severity 

Unknown 

Cervical Dystonia (i.e. 
abnormal neck movements) 

Synthetic THC • Not enough evidence to show if helps lessen 
abnormal neck movements 

Unknown 

Epilepsy: Seizure frequency Any form of cannabis • Not enough evidence to show if helps lessen 
how often seizures occur 

Unknown 

 

memory and information retraction abilities [53], but 
there was no clear evidence of impairment cognitive 
function [54]. Consequently, cannabis effects on work 

and performance or leading to amotivational syndrome 
[51,55], nor any confirming evidence that cannabis 
users might develop neuronal complications in the 



54    Journal of Intellectual Disability - Diagnosis and Treatment, 2018, Volume 6, No. 2 Uddin et al. 

brain [55] Recent studies on cannabis use using 
advanced techniques and modern neuroimaging 
methods have provided a backing to previous studies. 
For instance, in a study with 18 young adults frequently 
using cannabis, the magnetic resonance imaging test 
results when compared with 13 nonfrequent users 
showed the absence of alterations in brain tissue 
volumes or cerebral atrophy [56]. 

Rather, studies on other animal models were 
different. A decrease in neural density and damage to 
the hippocampal CA3 zone were seen in rats after oral 
administration of increased doses of THC for 3 months 
[57] or after 8 months of subcutaneous administration 
[58]. Surprisingly, in a study with a synthetic 
cannabinoid WIN55,2122, there was a more rapid 
development of the hippocampal region with increase 
neural and dendritic size and density after 
administration to rats twice daily (i.e. 2 mg/kg). 
However in an overall study with both rats and mice, no 
major tissue and muscular changes were seen 
although 50 mg/kg/day and 250 mg/kg/day of THC 
were administered for 5 days in rats and mice [59]. 
Similarly, a related study on larger rhesus monkeys 
exposure to smokes of cannabis showed less 
significant histopathological changes [60,61] despite 
certain septal and hippocampal changes in a small 
number of the monkeys [62]. 

Although, there were no consistent results after an 
in vitro studies on cannabinoids effects on neurons in 
the brain. The survival rate of rats’ cortical neurons 
exposed to about 5 µM of THC for 2 hours had 
massively increased as compared with controls [63]. 
Concentrations of THC as low as 0.1 µM have effects 
on the neurons significantly. Consequently, THC 
effects have been associated with cytochrome c 
release leading caspase 3 activation and initiation of 
apoptosis. Certainly, inhibition through the CB1 
receptors could lead to blocking of these effects 
particularly using pertussis toxin or the antagonist, 
AM251. In a similar study, defects due to death of the 
hippocampal neural cells after exposure to 1 µM drug 
of THC for 5 days which increased with almost 50% 
cell deaths with only 2 hours exposure to 10 µM THC, 
have been reported [64]. However in this case, the 
effects were only blocked by the antagonist, 
rimonabant not pertussis toxin. Simultaneously, 
mechanisms associated with formation of free radicals 
upon arachidonic acid release were proposed. 
However, there was no any observed damage when 
cortical neurons of rats exposed to 1 µM THC for about 
15 days though other authors reported massive cell 

death in C6 glioma cells of rats, mouse N18TG12 
neuroblastoma cells and even human U373MG 
astrocytoma cells when exposed to similar 1 µM of 
THC [65]. In a remarkable study, there was rather an 
increase cell survival after injection of THC to solid 
tumors of C6 glioma in rodent brain with seemingly 20-
35% of the animals having no tumor [66]. This could 
rather spell a potential role of THC and other 
cannabinoids in cancer treatment [67].  

Cannabinoids have also been reported to have 
neuroprotective roles. In vivo studies on rat showed 
decrease damage in hippocampus upon WIN55,2122 
administration in focal ischemiamodels [68]. 
Rimonabant is an inhibitor of the protective action of 
the endocannabinoid 2-AG use to decrease damage 
due to the head injury in mice [69]. Similar effects 
caused by ouabain are seen in THC [70]. Alternatively, 
via the CB1 receptors pathways, WIN55,2122 or CP-
55,940 concentrations protects damage of neurons 
from hippocampus in rats caused by the action of 
glutamate [71]. As such however, it was shown that the 
cannabinoid receptor pathway may not be the only 
routes that mediate these effects. Consequently, it was 
reported that action of the compound WIN55,2122 
does not involve mechanism with cortical neurons’ 
cannabinoid receptor in cortical neurons under hypoxic 
conditions [68]. Similar results on the same protective 
effects 2-AG and anandamide in cultures of cortical 
neurons were reported as well [72]. There was 
however a fascinating observation as CBD was 
reported to lower glutamate-mediated toxicity in cortical 
neurons of rats when combined with THC [73] with 
rather no effects on CB1 receptors. However, it might 
be suggested that these effects could be results of 
antioxidative effects of these compounds as they have 
phenolic groups as reported by the researchers in the 
study. 

Studies on cannabinoids have been fascinating yet 
confusing given its neuroprotective and neurotoxic 
effects. The mixed reports of neurotoxic and 
neuroprotective effects of cannabinoids are confusing. 
However, the fact that less evidence of toxicity is 
available upon an in vivo study where 
pharmacologically proper concentration and doses of 
cannabinoids were administered although the results 
were different in in vitro studies when higher doses 
where administered. 

As of 2006, there were no fatal overdoses with 
cannabis use reported [74]. In a study it was reported 
that no deaths directly due to acute cannabis use have 
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ever been reported [75]. The low toxicity of THC, the 
principal psychoactive constituent of the cannabis 
plant, ensures that a small amount can enter the body 
through consumption of cannabis plant and poses no 
threat of death. It is considered that about 3 g/kg of 
cannabis is considered the lowest concentration THC 
that could be harmful to dogs over [76]. According to 
the Merck Index, [77] 1270 mg/kg and 730 mg/kg are 
considered the concentrations of THC which causes 
50% deaths for rats (i.e. female and male) after 
administration orally in sesame oil, and 42 mg/kg of 
THC as lethal dose for rats after inhalation [78]. 
Consequently, the maximum cannabis to the 
concentration needed for receptor saturation ratio 
which is considered to cause intoxication is almost 
40,000:1 [79].  

Research evaluating the impacts of acutely 
administered doses of cannabis on executive 
functioning has generated mixed results (Table 3) [80]. 
Most of the studies on CBs have performed on their 
effects at the molecular and synaptic level. But, the 
effects of CBs on the dynamics of neural circuits 
remain ambiguous. Currently Roman et al., 
disentangled the effects of CBs on the functional 
dynamics of the hippocampal Schaffer collateral 
synapse by the help of data-driven nonparametric 
modeling [81]. The researchers recorded multi-unit 
activity of rats doing a working memory task in control 
settings and under the impact of exogenously 
administered THC. It was found that THC left firing rate 
unchanged and only somewhat reduced theta 
vacillations. After that, multivariate autoregressive 
models were subjected to define the dynamical 
transformation from CA3 to CA1. They exposed that 
THC aided to isolate CA1 from CA3 by abating 
feedforward excitation as well as the flow of theta 
information. The functional isolation was compensated 
by raised feedback excitation within CA1 that lead to 
perfect firing rates. Lastly, all of these effects were 

exposed to be linked with memory deficiencies in the 
working memory task. By explicating the circuit 
mechanisms of CBs, these denouements aid to 
comprehend the cellular and behavioral effects of CBs 
[81]. 

CANNABIS AND PSYCHIATRIC DISORDERS 

In some cannabis users, a temporary form of drug-
induced psychosis can occur. This is sometimes 
referred to as cannabis psychosis in some psychiatric 
literature. Research psychiatrists, particularly in Britain, 
[82] have studied this condition carefully. This condition 
has been reported to result due to an intake of higher 
concentrations of such drug particularly with food or 
beverages, and the condition may persist for some time 
usually until the accumulated THC has been washed 
out of the body. Upon hospital admission of the subject 
due to acute psychosis caused by cannabis, the initial 
diagnosis could present similar symptoms in 
schizophrenia and could be a point confusion as the 
psychosis could have similar schizophrenic symptoms. 
Such symptoms could include insubordination, loss of 
control, grandiose identity, disturbed hearing and 
hallucinations (i.e. including hearing sounds), 
altercation of emotion and feeling of persecution. 
Though the similarity of symptoms is much with 
paranoia in schizophrenia, not all similar symptoms are 
seen in all patients. Subsequently, this resulted in 
some researchers proposing a cannabinoid hypothesis 
of schizophrenia, which suggested that in 
schizophrenia, certain symptoms might be results from 
action over-activity of brain’s endogenous cannabinoid 
receptors [83]. 

The hypothesis that cannabis use might be 
associated with long-term psychiatric disorders has 
been studied in a number of studies. The most 
important evidence for the hypothesis came from a 
studies in Sweden based on entry to Swedish army by 

Table 3: An Outline of Research Denouements on the Effects of Cannabis on Executive Functions [80] 

Executive Function Measured Acute Effects Residual Effects Long-Term Effects 

Attention/Concentration Impaired (light users)  
Normal (heavy users) 

Mixed findings Largely normal 

Decision making & risk taking Mixed findings Impaired Impaired 

Inhibition/Impulsivity Impaired Mixed findings Mixed findings 

Working memory Impaired Normal Normal 

Verbal fluency Normal Mixed findings Mixed findings 

Note: Acute Effects denotes 0–6 hours after last cannabis use; Residual Effects denotes 7 hours to 20 days after last cannabis use; Long-Term Effects denotes 3 
weeks or longer after last cannabis use. 
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45,5570 conscripts covering their social and drug 
taking habits [84]. In such case, the cannabis users 
accounted for a disproportionate number of the 246 
cases of schizophrenic illness diagnosed in the overall 
group on follow-up as a total of 4293 of the conscripts 
admitted having taken cannabis at least once. There 
was an increase in occurrence of schizophrenia in 
individuals previously using cannabis as it is over 2.4 
times more than the number of non-cannabis users. 
Similarly, the relative risk of schizophrenia in the small 
number of individuals’ highly taking cannabis (i.e. 
heavy users) had increased to 6.0. The results of such 
studies led to the conclusion by the researchers that 
cannabis usage could independently be a risk factor for 
schizophrenia. In alternative reports [81,82,85], 
Hambrecht and Hafner, [86] reported first episodes of 
schizophrenia in 232 patients in Germany. The results 
indicated the rate of schizophrenic risk almost twice of 
normal controls and approximately 13% had a history 
of cannabis use previously. Despite the consistency of 
the results, they could not establish a relationship of 
cause and effects of cannabis use initially. However it 
may be concluded that effects of cannabis and 
schizophrenia could have a single increased risk factor 
such as nature of personality. Some psychologists and 
psychiatrists identified some psychological traits known 
particularly as schizotypy which has been termed to be 
associated with increased predisposition of psychosis. 
Additionally, tests on healthy adults indicated 
individuals using cannabis had higher schizotypy 
scales scores than non-users [87,88]. The initial reports 
of a study in Sweden indicated development of 
schizophrenia in frequent cannabis using patients (i.e. 
more than 10 times) in addition to using amphetamine 
which presents schizophrenia like symptoms such as 
psychosis. Similar predisposition factor to 
schizophrenia in cannabis users is that they are 
socially deprived. However, some answers to these 
claimed criticisms were provided by more consistent 
check-ups on the Swedish individuals involved in the 
study [89,90]. This hypothesis that the development of 
cannabis dependence in young people is associated 
with increased rates of psychiatric symptoms, both of 
psychosis and depression and anxiety was 
strengthened by further reports from New Zealand 
[91,92], Australia [93] and France [93,94]. However, it 
remains to be seen, the evidence that the continuous 
use of cannabis is associated with psychotic symptoms 
and illness.  

Despite more usage of cannabis in the western 
countries, it might be expected that effects of its use 
could be increased and the symptoms could displace 

schizophrenia symptoms in many sufferers, this has 
not been observed according to reports from 
epidemiological evidence [95]. 

CANNABINOIDS ADDICTION, TOLERANCE AND 
DEPENDENCE 

Intricately, as stated earlier cannabis use could 
promote the condition and symptoms associated with a 
number of psychotic illnesses. Furthermore, use and 
taking of cannabis in schizophrenia patients as a form 
of self-medication will alleviate symptoms such has 
hallucinations and delusion and could block the action 
of drugs used to treat the illness [96]. Surprisingly, 
another study on Swedish patients indicated the use of 
cannabis could decrease vocal effects and talking 
abilities caused by schizophrenia [97]. However, it will 
never be a bad idea to discourage cannabis use in 
individuals and patients with psychotic illness.  

The use of cannabis was previously not regarded as 
process of drug addiction. Recently, they have been 
changed in attitudes over the years. According to DSM-
IV (American Psychiatric Association, 1994) [98], 
‘substance dependence’ and ‘substance abuse’ are 
defined rather than ‘addiction’. A number of individuals 
that are regular users of cannabis could fall into the 
positive category when the DSM-IV criterion is 
considered [98]. 

Just like other brain intoxicants, the effects of 
cannabis on the brain are via different ways [99]. 
Cannabis promotes endorphins release in the nucleus 
accumbens and orbitofrontal cortex causing reward 
feelings and pleasure. Endorphins are widely known 
secreted hormones of the brain associated with 
pleasure feelings and having opioid like effects. 
Additionally, cannabis additionally acts as a dopamine 
agonist in the brain, stimulating reinforcement regions 
in the mesotelencephalic dopamine (DA) system 
[100,101]. 

It has been reported that higher intake of cannabis 
is needed for experiencing similar effects due to 
developing tolerance with time. The state and nature of 
individuals including body conditions, temperature, 
psychomotor activities, pressure and antiemetic 
properties are related to the occurrence of cannabis 
tolerance [99,102]. 

Consequently, the greater period is spent to get the 
drug and this has led various attempts to block usage. 
The user experiences intense desire and cravings for 
cannabis during abstinence periods [100,102,103]. 
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Inconsistent use between doses and discontinuous 
use are the consequences of cannabis use withdrawal 
with accompanying symptoms. Feelings of anxiety, 
fatigue, insomnia, body aches and pains, nausea and 
nightmares are some of the withdrawal symptoms of 
cannabis use [103]. 

Previous studies have indicated that upon 
withdrawal from cannabis use, the symptoms return 
after 4 hours, returning to baseline after 4 to 7 days. 
However, it was reported that the withdrawal symptoms 
appear within 1 to 3 days and reach maximum stage 
after 6 days in a recent study. Rather, the most 
devastating effects and symptoms of withdrawal from 
cannabis use could last for 4-14 days and depend on a 
number of factors including concentration of dosage, 
intake and routes of administration [104]. 

REGULATORY STATUS OF CANNABINOIDS IN 
SOCIETY AND CULTURE 

In response to use, a lot of countries around the 
world had set up rules regulating growing, cultivation 
and transport of cannabis [105,106]. The laws have 
affected negatively to the growth and cultivation of 
cannabis particularly for important uses although in 
other regions, certain condition had allowed the legal 
handling of cannabis. Additionally, more laws and 
restrictions have been set in places around Netherland 
borders including closing shops offering cannabis 
beverages [107] as well as crackdown against 
cannabis coffee pushers in Christiana, Copenhagen 
[108,109]. However in 2012, the Washington Initiative 
502 (I-502) was enacted as a state law to officially 
legalize cannabis in the state of Washington [110]. The 
similar, law allowing growing and harvesting of 
cannabis was set in Uruguay, a year after [111], though 
there was no report of cannabis sale in the country as 
of August 2014. The Uruguayan cannabis law however 
described a modification to the legal sale of cannabis in 
which only licensed cannabis growers would allow to 

sell although no report of sale was reported or call for 
application until in 2014, specifically in August [112].  

By November 2015, another Asian country reported 
the legalization of growing and cultivation of cannabis 
in the state of Uttarakhand principally for industrially 
based uses [113]. More reports on cannabis came later 
in 2015 in Australia when a law legalizing cannabis use 
in scientific researchers was presented by the country’s 
health minister [114]. Furthermore, the country of 
Canada had been proposing and considering the 
possibility of legalizing cannabis for similar scientific 
purposes although no time frame was set for 
establishing such law [115]. More countries including 
Czech Republic, [116] Colombia, [117] Ecuador, [118] 
Mexico, [119], Portugal, [120] and Canada [121] have 
already legalized cannabis as health concerns have 
risen in respect to use of drugs.  

Recent statistics (2015) in the USA have revealed 
interesting figures about cannabis use with more than 
half of the country’s population been shown to have 
used it with further 12 percent of the country’s 
population reported to have used cannabis in the past 
year while about 7.3% had used cannabis in the past 
month [122]. Additionally, there was a rise in cannabis 
intake 2007 from reported 3.5-5.9 % in 2014 and had 
gone beyond daily cigarette use with daily cannabis 
use amongst US college students reaching its highest 
level since records began in 1980 [123].  

Cannabis use is more in 18-29 year-olds with these 
age groups 6 more times likely to use it than 65-year 
olds and more men (i.e. almost two or more times 
more) than women all in the USA [124]. In 2015, there 
was an increase an increase from 38% in 2013 and 
33% in 1985 with almost 44% of the US population had 
already use cannabis in their lifetime [124]. These 
statistical values could mean that cannabis is by far the 
most widely used illicit substance [125].  

In the USA, the FDA has approved two oral 
cannabinoids for use as medicine: dronabinol and 

Table 4: Typical Pharmaceutical Products of Cannabis [126] 

Generic 
Medication 

Brand 
Name(s) 

Country Licensed Indications 

Nabilone Cesamet 

Marinol 

USA, Canada Antiemetic (treatment of nausea or vomiting) associated with chemotherapy 
that has failed to respond adequately to conventional therapy 

Dronabinol 

Syndros USA Anorexia associated with AIDS–related weight loss 

Nabiximols Sativex Canada, New Zealand, 
Eight European countries 
as of 2013 

Limited treatment for spasticity and neuropathic pain associated with multiple 
sclerosis and intractable cancer pain.  
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nabilone (Table 4) [126]. Nabiximols, an oromucosal 
spray derived from two strains of Cannabis sativa and 
containing THC and CBD, is not approved in the United 
States, but is approved in several European countries, 
Canada, and New Zealand as of 2013 [126]. Currently 
in 2018, FDA recommends approval of cannabis-based 
drug, CBD (Epidiolex) for the treatment of epilepsy 
[127]. 

CONCLUSION 

Recently cannabis uses have been increased and 
its stand poised to join alcohol and tobacco as a legal 
drug. Cannabis use can lead to the development of the 
copious problems, which takes the form of addiction in 
severe cases. Substantial studies suggest that 
cannabis exposure for the period of development can 
cause long-term or possibly endure adverse changes in 
the brain including cognitive deficiencies, changed 
reward system, transformed connectivity, impair 
memory, attention, and concentration and reduced 
volume of specific brain regions. So care should be 
taken for the practical utility of the CBs in the clinical 
setting. 
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