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Comprehensive Analysis of Cannabis Abuse and Its Effects on
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This review article examines the diverse effects of cannabis abuse on cognitive functions, including attention, perception, memory, motor skills,
executive functioning, and language abilities. The primary psychoactive compound responsible for these changes is delta-9-tetrahydrocannabinol
(THC), which has an immediate impact after smoking. The timing of initial cannabis use is a significant factor, with early exposure, particularly
during adolescence, being associated with greater cognitive deficits. Research on adolescent rats indicates that THC exposure can impair
memory, while chronic use in adults has been linked to depressive behaviors. Human studies suggest that cannabis use, especially among
young adults, can result in temporary impairments in attention, executive functions, and learning. Cannabis intoxication disrupts attention and
introduces cognitive biases, with lingering effects on learning and memory. However, evidence suggests that cognitive function may improve
with abstinence. In addition, cannabis consumption influences decision-making, often leading to altered risk-taking behaviors. Contextual and
emotional factors, such as peer influence, stress, and emotional processing, also play a crucial role in shaping cognitive outcomes.
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to the brain’s capacity for acquiring, processing, preserving,
and recalling information. It encompasses critical elements
such as attention, perception, memory, motor skills, executive
functioning, and verbal and language skills.'"! Cognition
encompasses both the conscious and subconscious activities

INTRODUCTION

Numerous investigations have explored the cognitive
impairments linked to substance use disorders (SUDs),
especially in the recent two decades, propelled by advances

in cognitive and computational neuroscience, along with
neuroimaging methods. Substance misuse poses a significant
health challenge, entailing various clinical implications.
Among adolescents, cognitive impairments emerge as some of
the most significant health issues related to substance misuse.
Cognition, an intricate and multi-dimensional concept, refers
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involved in gathering knowledge, including perception,
recognition, understanding, and thinking. The core of cognition
lies in making judgments, which happens when we identify an
item as distinct from others and describe it using one or more
concepts. Psychologists focus on cognitive processes because
they influence both learning and behavior.

Substance abuse, also known as drug abuse, is the misuse
of drugs in manners or quantities that are harmful to the
individual or others. It is a grave issue with far-reaching
consequences, including exacerbating mental health
conditions, contributing to premature mortality, and escalating
violent crimes. Differing definitions of drug abuse are used
in public health, medical, and criminal justice contexts.!?
From a basic understanding, impaired cognitive function is
a major characteristic of substance-use disorders. Changes
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in critical cognitive abilities such as working memory, self-
control, concentration, and decision-making are part of this.
A person’s daily activities and decisions may be impacted by
these changes.B! Persistent use of drugs can lead to cognitive
impairments that make it challenging to maintain long-term
sobriety. The brain, especially during its developmental
stages, is highly vulnerable to the impact of substance abuse.
Exposures during prenatal stages, as well as in childhood
and adolescence, can result in enduring cognitive alterations.
These changes can significantly affect an individual’s ability to
function and adapt, underscoring the importance of addressing
substance abuse early and effectively. The most common
physical or mental health problems, experienced by 22% of
users, were acute anxiety or panic attacks following cannabis
use. Fifteen percent reported psychotic symptoms following
use.! Alcohol, amphetamines, barbiturates, benzodiazepines,
cannabis, cocaine, hallucinogens, methaqualone, and opioids
are the drugs most frequently linked to this phrase. Although
the precise cause of substance abuse is unknown, two main
explanations exist: Either a habit picked up from others or
a hereditary predisposition. If addiction develops, the habit
becomes a chronic, crippling condition.

“According to the National Institute of Drug Abuse, 7 million
people were taking prescription drugs for nonmedical use
in2010”

“Among 12" graders, nonmedical prescription drug use is
now second only to cannabis.P!”

History of cannabis use

One of the oldest crops ever farmed, cannabis has long been
associated with religion in many cultures for its therapeutic
properties, even before it was introduced to Western medicine.
Since the discovery of cannabis some 12,000 years ago in the
Altai Mountains of Central Asia, the seeds of the plant have
traveled with nomadic peoples. Cannabis was used medicinally
in China, Egypt, and Greece before the Common Era and then
in the Roman Empire.

“Cannabis sativa, commonly known as cannabis (Family:
Cannabaceae), is one of the oldest crops cultivated and has
various religious and medicinal values.”®

Long before cannabis was included in Western medical
systems, it was used medicinally in India and China to treat
a wide range of conditions, including fever, urinary tract
infections, inflammation, meningitis, gastrointestinal issues,
and dermatological conditions.

“Later, during the 19" century, multiple extracts and tinctures
of cannabis were used to treat pain, whooping cough, and
asthma and used as a sedative or hypnotic.””)

Only a small number of neurological conditions are approved,
such as rare forms of epilepsy or spasticity in multiple
sclerosis. Beyond that, though, medical cannabis is used to
treat a range of neurological conditions and symptoms. In
India, the sacred scripture “Atharva Veda” claimed cannabis

as an herb of happiness, as it elicited joy and pleasure and
hence used in ritualistic activities. The Ayurvedic system of
medicine also described the use of cannabis for treating various
gastrointestinal, respiratory, and urinary disorders.®*!

MEecHANISMS/PATHOPHYSIOLOGY

The brain’s response to cannabis use disorder (CUD) is explored
through both preclinical and clinical studies, which delve into
the effects of tetrahydrocannabinol (THC) on the brain and
behavior. Despite the ongoing debate about the usefulness of
animal models in addiction research, these models have been
instrumental in unraveling the intricate processes involved
in SUDs. Human studies, encompassing genetic, imaging,
pharmacological, and randomized clinical trials, have also shed
light on changes in brain activity and functional networks in
the development and persistence of CUD.

The endocannabinoid system is pivotal in mediating the
addictive properties of cannabis. THC, the main psychoactive
compound, interacts with cannabinoid receptors, predominantly
cannabis receptor (CB)1 and CB2. CB1 receptors are plentiful
in the brain and are the primary target for THC. THC acts as
a partial agonist of both CB1 and CB2 receptors Figure 1.

Cannabinoids typically interact with CBs. The primary CBs,
CB1 and CB2, are part of the G-protein-coupled receptors
family and can be activated by endogenous endocannabinoids,
phytocannabinoids, or synthetic cannabinoids. Endogenous
cannabinoids, such as anandamide and 2-arachidonoylglycerol,
are neurotransmitters produced by specific enzymes and play
a role in modulating brain function.

“THC and endogenous cannabinoids mainly modulate brain
function through the CBI receptor.”

The intracellular processes involve the inhibition of adenylyl
cyclase activity through the activation of Gi/o protein. CB1
can also activate other cellular targets, leading to a complex
response that depends on the type of neurons involved. CB1
receptors are found not only on presynaptic terminals but also in
other cellular compartments such as astrocytes, mitochondria,
and somatodendritic regions of neurons. Presynaptic CB1
receptors, especially in glutamate and GABAergic neurons,
play a vital role in retrograde signaling, where endogenous
cannabinoids released from postsynaptic neurons act on these
receptors to reduce neurotransmitter release. The retrograde
signaling process involving CB1 receptors aims to regulate
neuronal excitability in brain circuits by modulating both
gamma-aminobutyric acid and glutamate release. The overall
impact depends on various factors, including the expression
of CBI in different neuron types, local circuit anatomy, and
signaling efficacy. Through negative feedback mechanisms
on neurotransmitter release, the endocannabinoid system
physiologically contributes to both short- and long-term
depression at excitatory and inhibitory synapses in the brain.
CB1-mediated self-inhibition has been described in neurons of
the CA1 area in the hippocampus and neocortical interneurons
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and some pyramidal neurons. In the brain, endocannabinoid
signaling has been implicated in sleep regulation, reward
response, anxiety control, appetite control, neuroprotection,
and neural development. In the cardiovascular system,
negative inotropy and vasodilation have been associated
with cannabinoids. In the gastrointestinal tract, motility and
enteroendocrine functions appear to be influenced.

TuerareuTic Use oF MebicaL CAnNABIS IN
NeuroLocicAL DISEASES

“C. sativa and Cannabis indica plants have been used for
medicinal purposes for thousands of years. 1'%

Many chemicals, including terpenes, flavonoids, phytosterols,
and phytocannabinoids, are present in plants; nevertheless, the
two most significant compounds in terms of pharmacology are
THC and cannabidiol (CBD).

The Narcotics Law only applies to the prescription of THC and its
analogs because, in contrast to CBD, it has a psychoactive impact.
Through the G protein-coupled cannabinoid receptors CB1 and
CB2, THC and CBD can have the same effects as endogenous
cannabinoids (such as anandamide).''! The central nervous
system, including the spinal cord, limbic system, and basal
ganglia, and the cardiovascular system are the primary locations
of CB1 receptors. Hematopoietic and immune-regulatory cells,
as well as to a lesser degree, the central nervous system, are
known to contain CB2 receptors.' Cannabis is a medicinal
substance that is used to alleviate emesis and discomfort. Certain
cannabinoids are used in clinical settings to treat chronic pain,
especially pain related to cancer and multiple sclerosis (MS); to
stimulate appetite and prevent vomiting in patients with human
immunodeficiency virus/acquired immunodeficiency syndrome
and cancer; and to treat spasticity in patients with MS and
epilepsy. The absorption and toxicity of cannabinoids can be
affected by the several ways that herbal cannabis and cannabis-
based therapy are taken, including smoking, vaporization, oral,
oro-mucosal, and others. For chronic illnesses, long-acting oral
preparations are the backbone of treatment and vaporization
can be used as an adjunctive measure for acute symptoms. “The
primary cause of cannabis side effects is THC.” There are several
preparations of C. sativa, which can be smoked by a cigarette or a
hash pipe, inhaled, or ingested in the form of candy or brownies;
the most common is marijuana (dried, crushed flower tops, stems,
and leaves of C. sativa plant) and hashish (resins of the flowering
tops of C. sativa plant).'"¥]

PaiN TREATMENT WiTH CANNABIS

Chronic pain is a serious health issue that is frequently linked
to diseases including MS, neuropathy, and cancer. Opioids,
antidepressants, and anticonvulsants are usually used to treat
it; however, these can cause problems such as drug dependence
and a variety of negative effects.

In light of these difficulties, cannabis is being investigated
as a potential substitute for opioids in pain management, and

its legalization in certain areas has coincided with a drop in
opioid-related deaths.

These days, a lot of research is being done on cannabis for
treating many forms of pain, including nociceptive, neuropathic,
and central. Endocannabinoids, such as anandamide and
2-arachidonoyl sn-glycerol (2-AG), are produced by injured
tissues of neuronal and non-neural cells. These compounds
modify pain signals by activating cannabinoid receptors.
Nociceptive and non-nociceptive sensory neurons of the brain,
spinal cord, dorsal root ganglion, mast cells, macrophage
defense cells, trigeminal ganglion, and epidermal keratinocytes
are rich in CB1 receptors. These areas have low expression
levels of CB2 receptors, but when peripheral nerve injury
occurs, these expression levels rise.l'* Different mechanisms
allow cannabinoids to control pain. For instance, THC can
stimulate lipoxygenase and inhibit prostaglandin E-2 synthesis,
reduce 5-hydroxytryptamine release from platelets and
synaptosomal uptake while increasing cerebral production,
and influence the trigeminovascular system in migraines.
Tumor necrosis factor alpha, pro-inflammatory cytokines,
reactive oxygen species, T cell apoptosis, T cell proliferation
inhibition, immune cell migration and adhesion reduction,
and inducing T cell apoptosis are some of the ways that CBD
may enhance anti-inflammatory effects. All of these processes
reduce inflammation and oxidative stress.['

CannaBis AND MS

MS patients use a variety of cannabis drugs (legally or over-the-
counter) for a range of purposes, including pain management,
anxiety, tremors, spasticity, relaxation, and sleep. By lowering
inflammatory factors, the anti-inflammatory properties of
cannabis may aid in the suppression of disease activity in MS.

“Recent studies showed that 20-60% of MS patients are
currently using cannabis, and 50-90% are willing to consider
its usage if it was legal.”!”!

CANCER TREATMENT BY CANNABIS

In cancer patients, cannabinoids are mostly used in palliative
care to reduce pain, increase appetite, and reduce nausea. The
potential use of cannabis as anticancer and symptomatic relief
medicine in cancer patients has been the subject of increased
research in recent years. Cannabinoids have been found to
inhibit tumor cell proliferation, angiogenesis, tumor invasion,
and induce apoptosis in vitro and in vivo by the activation of
cannabinoid receptors.®

Effect of cannabis use on cognition

Important components of cognition include motor skills,
executive functioning, attention, perception, memory, and
linguistic and language abilities.

The use of cannabis has been shown to impact cognitive
capacities on a number of different levels, from simple motor
coordination to more complex activities related to executive
functioning. Planning, organizing, problem-solving, decision-
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making, memory recall, and emotional and behavioral
management are a few of these skills. The amount and
frequency of cannabis use, the age at which use started, and
the length of use are some of the variables that can affect how
severe these deficits are.

The main psychoactive component of the C. sativa plant, delta
9-THC, is thought to be mostly in charge of the cognitive
effects and potentially addictive qualities of smoked cannabis.
THC levels in blood plasma are produced by smoking
cannabis; these levels are almost instantly detectable and
peak in a matter of minutes. Since THC dissolves in fat, it
can be readily retained and released into the bloodstream. The
psychoactive effects of cannabis are experienced immediately
after smoking, with peak levels of intoxication occurring after
approximately 30 min and lasting several hours.[']

Research indicates that the age at which an individual first
uses cannabis is a critical factor in determining its impact on
cognitive functions. Participants who began the use before
18 years were more cognitively impaired than those who
entertained the use in their later years. Moreover, cannabis
produced higher detrimental effects on cognition in teens
than alcohol, affecting the neuronal brain tissue accountable
for memory.% The brain undergoes significant development
up to approximately 25 years of age. Advances in magnetic
resonance imaging technology have shed light on the
dynamic changes in gray and white matter from birth through
to adulthood. During adolescence, the brain experiences a
decrease in superfluous gray matter alongside an augmentation
in white matter. The early stages of life witness a substantial
surge in synapse formation, especially within the cortex. As
one progresses into later stages, a refinement process takes
place, characterized by the elimination of underutilized
neural connections and the enhancement of active synapses.
This process, from a histological perspective, is integral to
learning and serves to heighten the brain’s efficiency. During
this process, many neurons are lost, so that the adult has about
41% fewer neurons than the newborn. Increased loss of gray
matter in the medial prefrontal cortex was found in drug users,
in particular in those who used multiple drugs.

“A study by Sabran-Cohen et al. (2021) showed that THC
exposure in adolescent rats affected memory and plasticity
through the hippocampal—accumbens pathway.?!

Another study, by Tagne et al. (2021), demonstrated that
frequent exposure to THC in male mice during adolescence
resulted in dormant dysfunction in social behaviour.**

Furthermore, persistent THC treatment in adult rodents led to
depressive behavior and suicidal thoughts, which is associated
with younger rats’ lower serotoninergic brain activity than
that of adult rats. This is due to the fact that the primary
psychoactive ingredient in marijuana, THC, acts by binding to
receptors in the hippocampus, amygdala, and cerebral cortex
— three areas of the brain critical for memory formation. It is
unknown to what degree regular marijuana use — whether for

medicinal or recreational purposes — causes long-term cognitive
issues. In younger populations, particularly adolescents and
young adults, cannabis consumption has been linked to minor
cognitive declines. However, these declines are not typically
enduring after ceasing cannabis use. Studies indicate that
cannabis differentially influences immediate recall and verbal
reasoning in young adults, whereas spatial working memory is
more significantly impacted in adolescents. This suggests that
cannabis may have a unique effect on the maturing brains of
these distinct age demographics. Both adults and adolescents
have attention problems when under the influence of cannabis,
and these problems might persist for several weeks. In
addition, acute versus chronic cannabis use has varied effects
on executive functions as inhibition and problem-solving. It
remains unclear how likely these impairments are to persist
after a period of abstinence.*!

ATTENTION AND CONCENTRATION

The frontal lobes are the brain’s primary mediator of attentional
processing, which is the capacity to focus both divided and
sustained attention on a stimulus.

A key component of focus and attention as well as the
foundation of higher-order cognitive processing is information
processing. Examined how long-term, heavy cannabis users
processed information when compared to controls who did not
use cannabis. Cannabis users completed a task when abstinent
and then attempted the same task 30 min after smoking their
“regular” amount of cannabis.?Y The amount of THC ingested
has a direct correlation to the reduction in attentional focus
that results from cannabis intoxication. Regular cannabis users
have grown tolerant to the drug’s rapid attention-boosting
effects. This tolerance is associated with a decreased reward
system response in the brain after cannabis usage. Basically,
heavy cannabis users might not feel the same amount of
benefit or impairment in attention as infrequent users do.
Heavy cannabis users may exhibit an attentional bias for
cannabis-related cues, potentially affecting their cognitive
processes. This bias, although subtle, is evident in the way
these individuals respond more intensely and quickly to
cannabis-related stimuli, which correlates with the severity
of CUD. Essentially, their attention is involuntarily drawn
to such cues, as indicated by heightened and earlier brain
activity, specifically the N1 component, during exposure to
these stimuli.

CanNABIS LEARNING AND IMIEMORY

Cannabis intoxication can impair learning and memory,
with the severity of impairment depending on the amount
consumed. However, individuals react differently to cannabis
use. Research on heavy users shows inconsistent results,
but difficulties with learning and immediate memory recall
are the most frequently observed issues among active users.
A recent study on adolescents suggests that cannabis use
may cause problems with immediate memory recall during
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Figure 1: The endocannabinoid system; () distribution of endocannabinoids receptors through the human body; (b) binding of endogenous anandamide
(AEA), 2-arachidonoyl sn-glycerol (2-AG), and exogenous A®-tetrahydrocannabinol (AS-THC) with cannabinoid receptors type 1 (CB1) and type 2 (CB2)!6!

memory tasks, although it does not seem to affect delayed
recall. In addition, another study found that cannabis users
learn verbal information more slowly than non-users, which
may be due to changes in brain function, particularly in areas
such as the para-hippocampal gyrus, thalamus, and midbrain.
21 Furthermore, impairments may not be relegated to only
memory of real experiences. Kloft et al. showed that cannabis
intoxication increased susceptibility to false memory, an effect
that appeared most prominent at immediate compared to
delayed recall.?’” Cannabis intoxication increases susceptibility
to false memories, particularly during immediate rather than
delayed recall. Abstinence from cannabis causes the effects
on memory function and related changes in brain activity to
disappear. Cannabis use-related learning and memory issues
could have a significant negative influence on heavy cannabis
users’ everyday functioning, including their performance
at work or in school, despite the documented deficiencies
varied and perhaps time-limited nature. Research in the fields
of psychology, neurology, and neurobiology is essential to
understanding the seemingly intricate mechanisms underlying
cannabis’s memory-enhancing effects.

Decision-Making

Decision-making is a complex cognitive function that builds
upon more basic cognitive abilities. If these foundational abilities
are impaired, it can lead to poor choices, such as the decision to
use substances. The intricate nature of these cognitive processes
might be why studies have found inconsistent results regarding

the impact of cannabis use on decision-making. However, recent
research has shed light on this issue, revealing that heavy cannabis
users tend to make riskier decisions. For instance, studies have
found that such individuals are more likely to choose smaller
immediate rewards over larger delayed ones, a behavior known
as financial delay discounting. This suggests that heavy cannabis
users are more drawn to immediate gratification and less deterred
by potential losses.®

THE ImPoRTANCE OF ConTEXT AND EMoOTION

Research on how cannabis affects the brain and cognition is
a fast-moving field that has shown evidence of a complex
interplay between psychological and physiological processes.
Acute, residual, and long-term alterations in brain activity are
brought on by cannabis use, and these effects are felt throughout
the body and include changes in emotional behavior and
executive function measurements, as well as changes in appetite
and food intake. Given the involvement of the endocannabinoid
system in stress responses and general emotional states, there is
conflicting information about the effects of cannabis on mood
states and emotional processing in the brain. For instance, it
has been proposed that cannabis use elevates mood states that
are both pleasant and negative. While a popular peer’s cannabis
use may influence an occasional user’s decisions, those with
CUD may be especially vulnerable to cannabis-related cues
that influence their decisions. Similar to attentional bias, heavy
cannabis users may experience an approach bias toward cannabis
when they are exposed to stimuli connected to cannabis.
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Furthermore, acute stress could affect one’s ability to think
clearly. For instance, both heavy cannabis users and controls
experience higher impacts from acute stress on prospective
memory function. Conversely, higher working memory capacity
appears to shield heavy cannabis users from cravings during
stressful situations. All things considered, potential cognitive
deficiencies in heavy cannabis users may show up in different
situations. The influence of cannabis consumption on the
processing of emotions warrants attention. While research is
scarce, the effects of cannabis intoxication could potentially
impair the ability to identify emotions, particularly negative
ones. This impairment is likely connected to diminished
neural activity in areas of the brain associated with reward and
cognitive control, especially when encountering negative facial
expressions.” A novel investigation into gender variances has
unveiled intricate correlations between genders and patterns
of cannabis consumption concerning the initial response to
emotional triggers (Electroencephalography, event-related
potential: P1 and P3). This underscores the critical necessity of
evaluating gender disparities in the impact of cannabis usage.
This matter is especially pertinent in the realm of research on
emotion processing due to the substantial comorbidity rates
between cannabis utilization and conditions linked to emotion
processing (for instance, anxiety) and the frequently observed
gender disparity in the incidence of these disorders.

CoNncLusIoN

In summary, cannabis abuse has a multifaceted impact on
cognition, affecting attention, perception, memory, motor skills,
executive functioning, and language skills. Delta 9-THC is the
primary psychoactive component responsible for these effects,
with immediate impact post-smoking. Onset age is crucial,
with early use before 18 linked to more significant cognitive
impairment, especially during adolescence. THC exposure in
adolescent rats affects memory, while chronic use in adults
leads to depressive behavior. Human studies suggest temporary
cognitive impairments in attention, executive functions, and
learning among cannabis users, particularly in young adults.

Cannabis intoxication compromises attention and creates
biases, with sub-acute effects on learning and memory.
However, research indicates potential recovery with
abstinence. Decision-making is influenced by cannabis
use, showing altered risk-taking behaviors. Context and
emotion play a vital role, with peer influence, stress, and
emotional processing impacting cognitive performance. In
conclusion, cannabis-induced cognitive impairments, notably
in attention, memory, and decision-making, may be reversible
with abstinence. The complex interplay between cannabis,
cognition, and contextual factors highlights the need for further
research to fully comprehend the nuanced effects on the brain.

Future Stupy Recommenpations (Concise)

e Explore effects on specific populations (age, gender,
pre-existing conditions)

e Examine different consumption methods (edibles, vaping,

concentrates)

e Consider the role of other cannabinoids (e.g., CBD) on
cognition.

ACKNOWLEDGMENT

I express my sincere gratitude to Kiran Yadav, a student
of Clinical Psychology at Suresh Gyan Vihar University,
for her invaluable contributions to this research. Her deep
understanding of cognition and assistance in referencing
previous studies significantly enhanced the quality of this
review. I also acknowledge the use of PubMed, Google Scholar,
and Scopus journals as primary resources for this study.

FunpInG

This research received no specific grant from any funding
agency in the public, commercial, or not-for-profit sectors.

CoNFLICT OF INTEREST

“I declare that I have no financial, institutional, or personal
conflicts of interest related to this research. This review was
conducted independently, and no external influences have
affected its findings.”

REFERENCES

1. Khera T, Rangasamy V. Cognition and pain: A review. Front Psychol
2021;12:673962.

2. Ray O, Ksir C. Drugs, Society, and Human Behavior. 9" ed. New York:
McGraw-Hill; 2002.

3. Ramey T, Regier PS. Cognitive impairment in substance use disorders.
CNS Spectr 2019;24:102-13.

4. Thomas H. A community survey of adverse effects of cannabis use.
Drug and Alcohol Dependence 1996;42:201-7.

5. National Institute on Drug Abuse. Addiction is a Chronic Disease.
Available from: https://web.archive.org/web/20140624122314/http:/
archives.drugabuse.gov/about/welcome/aboutdrugabuse/chronicdisease
[Last accessed on 2014 Jun 24].

6. RenM, Tang Z, Wu X, Spengler R, Jiang H, Yang Y, ef al. The origins of
Cannabis smoking: Chemical residue evidence from the first millennium
BCE in the Pamirs. Sci Adv 2019;5:eaaw1391.

7. Zuardi AW, Crippa JA, Hallak JE, Moreira FA, Guimardes FS.
Cannabidiol, a Cannabis sativa constituent, as an antipsychotic drug.
Braz J Med Biol Res 2006;39:421-9.

8. Sorenson JL, Johannessen CL. World Trade and Biological Exchanges
Before 1492. Bloomington: Indiana University Press; 2009.

9. Zuardi AW. History of Cannabis as a medicine: A review (historia da
Cannabis como medicamento). Braz J Psychiatry 2006;28:153-7.

10. Pisanti S, Bifulco M. Modern history of medical Cannabis: From
widespread use to prohibitionism and back. Trends Pharmacol Sci
2017;38:195-8.

11. Alessandria G, Meli R, Infante MT, Vestito L, Capello E, Bandini F.
Long-term assessment of the cognitive effects of nabiximols in
patients with multiple sclerosis: A pilot study. Clin Neurol Neurosurg
2020;196:105990.

12. Fife TD, Moawad H, Moschonas C, Shepard K, Hammond N. Clinical
perspectives on medical marijuana (Cannabis) for neurologic disorders.
Neurol Clin Pract 2015;5:344-51.

13. Sharma P, Murthy P, Bharath MM. Chemistry, metabolism, and
toxicology of Cannabis: Clinical implications. Iran J Psychiatry
2012;7:149-56.

International Journal of Nursing and Medical Investigation | Volume 10 | Issue 1 | January-March 2025 -




20.

21.

22.

23.

.International Journal of Nursing and Medical Investigation | Volume 10 | Issue | | January-March 2025

. Grotenhermen F. Pharmacokinetics

Kushwah and Yadav

. MacCallum CA, Russo EB. Practical considerations in medical

Cannabis administration and dosing. Eur J Intern Med 2018;49:12-9.

. Atalay S, Jarocka-Karpowicz I, Skrzydlewska E. Antioxidative and

anti-inflammatory properties of cannabidiol. Antioxidants (Basel)
2019;9:21.

. Breijyeh Z, Jubeh B, Bufo SA, Karaman R, Scrano L. Cannabis:

A toxin-producing plant with potential therapeutic uses. Toxins (Basel)
2021;13:117.

. Rudroff T, Honce JM. Cannabis and multiple sclerosis-the way forward.

Front Neurol 2017;8:299.

. Velasco G, Sanchez C, Guzman M. Anticancer mechanisms of

cannabinoids. Curr Oncol 2016;23:S23-32.

and pharmacodynamics of
cannabinoids. Clin Pharmacokinet 2012;42:327-60.

Niloy NT, Hediyal TA, Vichitra C, Sonali S, Chidambaram SB,
Gorantla VR, et al. Effect of Cannabis on memory consolidation,
learning and retrieval and its current legal status in India: A review.
Biomolecules 2023;13:162.

Sabran-Cohen T, Bright U, Mizrachi Zer-Aviv T, Akirav 1. Rapamycin
prevents the long-term impairing effects of adolescence A-9-
tetrahydrocannabinol on memory and plasticity in male rats. Eur J
Neurosci 2021;54:6104-22.

Tagne AM, Fotio Y, Springs ZA, Su S, Piomelli D. Frequent
A°-tetrahydrocannabinol — exposure during adolescence impairs
sociability in adult mice exposed to an aversive painful stimulus. Eur
Neuropsychopharmacol 2021;53:19-24.

Sideli L, Trotta G, Spinazzola E, La Cascia C, Di Forti M. Adverse
effects of heavy Cannabis use: Even plants can harm the brain. Pain

24.

25.

26.

27.

28.

29.

2021;162:597-104.

Dosher B, Sperling G. A century of human information processing
theory: Vision, attention, memory. In: Hochberg J, editors. Handbook
of Perception and Cognition at Century’s End: History, Philosophy,
Theory. Amsterdam: Elsevier; 1998.

Kroon E, Kuhns L, Cousijn J. The short-term and long-term effects of
Cannabis on cognition: Recent advances in the field. Curr Opin Psychol
2021;38:49-55.

Blest-Hopley G, O’Neill A, Wilson R, Giampietro V, Bhattacharyya S.
Disrupted parahippocampal and midbrain function underlie
slower verbal learning in adolescent-onset regular Cannabis use.
Psychopharmacology (Berl) 2021;238:1315-31.

Kloft L, Otgaar H, Blokland A, Monds LA, Toennes SW, Loftus EF,
et al. Cannabis increases susceptibility to false memory. Proc Natl Acad
Sci U S A 2020;117:4585-9.

Gilman JM, Calderon V, Curran MT, Evins AE. Young adult Cannabis
users report greater propensity for risk-taking only in non-monetary
domains. Drug Alcohol Depend 2015;147:26-31.

Bossong MG, Van Hell HH, Jager G, Kahn RS, Ramsey NF,
Jansma JM. The endocannabinoid system and emotional processing:
A pharmacological fMRI study with A9-tetrahydrocannabinol. Eur
Neuropsychopharmacol 2013;23:1687-97.

How to cite this article: Kushwah M, Yadav K. Comprehensive Analysis
of Cannabis Abuse and Its Effects on Cognition. Int J Nurs Med Invest.
2025;10(1):1-7.




