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-
Abstract

approach to address this phenomenon for various reasons.

-

Human progress across various dimensions has led to changes in approaches aimed at achieving greater success. Throughout
human history, people have utilized plants and medicines from their surroundings to enhance productivity. However, this use
has evolved over time, and it is clear that the use of these resources will continue to increase in the future. These tools will not
only improve cognitive functions but also help achieve maximum productivity. In this article, we explore the history of
cognitive enhancers, assess the current situation, and discuss their future. It seems likely that, in the future, hallucinogens such
as Magic Mushrooms will play a key role in enhancing productivity. As a result, the human species will need a harm reduction
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1. History of Cognitive Enhancers

Many conditions and diseases, such as mood
disorders, schizophrenia, and substance use disorders,
impair cognitive functions (1). However, effective
solutions to improve cognitive functions are still
lacking (2). Throughout history, humans have sought
ways to enhance cognitive abilities in individuals with
deficiencies, and improving cognitive function in
healthy individuals has always been viewed as a mark of
distinction and superiority (3). Cognitive enhancers,
also known as nootropics, are substances or drugs
believed to enhance cognitive functions, memory,
creativity, and motivation (4). While the use of cognitive
enhancers dates back to ancient civilizations (5), it was
in the 20th century that the development and use of
these substances became more widespread (6).

The use of cognitive enhancers, substances that
improve cognitive function, has a long history. Here are
some key moments in the history of cognitive
enhancers:

1.1. Ancient Times

The use of cognitive enhancers or substances that
improve cognitive abilities is not a new phenomenon
and has been reported in many ancient cultures. Various
substances were used in ancient times as cognitive
enhancers, including opium, cannabis, and mandrake
(7). These substances were often used for their sedative
or hallucinogenic properties, which were believed to
help enhance mental function. For example, in ancient
Greece, scholars and philosophers consumed a drink
made from the leaves of the *Bacopa monnieri* plant to
improve memory and cognitive function (8).
Additionally, the Greek philosopher and scientist
Aristotle wrote about the use of the herb "rosemary" to
enhance cognitive abilities (9). In traditional Chinese
medicine, Ginkgo biloba has long been believed to
improve cognitive function and memory (10). Similarly,
in Indian Ayurvedic medicine, the use of "Brahmi" or
"Gotu Kola" (Centella asiatica) is believed to improve
cognitive function and memory (11). The use of coffee as
a cognitive enhancer can also be traced back to ancient
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times. It is believed that coffee was first consumed for its
stimulating effects by the Sufi religious order in the
Arabian Peninsula in the 15th century (12). Furthermore,
some ancient cultures, such as the Aztecs and the
Mayans, used the cocoa plant for its stimulant
properties, which were believed to enhance cognitive
function and mental clarity (13). It is important to note
that the safety and effectiveness of these substances
have not been extensively studied, and some may have
harmful side effects or interactions with other
medications.

1.2. Middle Ages

There is limited information available regarding the
use of cognitive enhancers in the middle ages. However,
some historical records suggest the use of certain
substances for cognitive enhancement purposes.
During this time, scholars and monks often used
stimulants such as coffee and tea to help them stay
awake and focused during long study sessions. One such
substance is coffee, which was discovered in Ethiopia in
the 9th century and became popular in the Arab world
by the 15th century (14). Coffee was known for its ability
to increase alertness and concentration, and it was often
consumed by scholars and intellectuals to enhance their
cognitive performance. Another substance believed to
have cognitive-enhancing properties was alcohol.
Although excessive alcohol consumption can impair
cognitive function, moderate amounts of alcohol were
thought to enhance creativity and reduce anxiety. Wine,
in particular, was considered to have beneficial effects
on the mind and was often consumed by scholars and
monks in the middle ages (15). Additionally, there are
accounts of herbal remedies being used for cognitive
enhancement. For example, the herb rosemary was
believed to improve memory and concentration, while
sage was thought to promote mental clarity and focus.
Overall, although there is limited information about the
use of cognitive enhancers during the Middle Ages, it is
clear that people of this time were interested in finding
ways to enhance cognitive function and were willing to
experiment with various substances to achieve this goal.

1.3.19th Century

In the 1800s, several new substances were discovered
that had cognitive-enhancing properties. One of the
most well-known cognitive enhancers of the 19th
century was caffeine (16), which was first isolated in 1819.
Caffeine was wused to increase alertness and
concentration and was often consumed in the form of
coffee or tea. Another popular stimulant during this
time was cocaine (17), which was widely used in tonics,

elixirs, and other medicinal preparations. Cocaine was
believed to increase energy and mental clarity, though
its addictive properties were not yet fully understood. In
addition to these substances, other practices were used
to enhance cognitive function in the 19th century. For
example, the practice of phrenology, which involved
examining the shape and size of a person's skull to
determine their mental and behavioral traits, was
popular during this time. Some believed that
phrenology could be used to identify areas of the brain
that were particularly well-developed and to develop
strategies for improving cognitive function. Overall, the
19th century saw the emergence of several substances
and practices that were believed to enhance cognitive
function. While the concept of cognitive enhancement
was not yet widely recognized, many of these substances
and practices would go on to influence the development
of cognitive enhancers in the decades and centuries that
followed.

1.4. 20th Century

In the 20th century, the use of cognitive enhancers
became more widespread. During World War II, soldiers
were given amphetamines to help them stay alert and
focused. In the 1950s, the first nootropic, piracetam, was
developed. This substance was designed to improve
cognitive function without causing the side effects of
other stimulants. Below is a brief overview of the history
of cognitive enhancers in the 20th century:

1.4.1. Amphetamines

Amphetamines were first synthesized in the late
1800s, but it wasn’t until the 1930s that they were used
as cognitive enhancers. During World War 1I, soldiers
were given amphetamines to help them stay awake and
alert during long periods of combat. After the war,
amphetamines were prescribed for a range of
conditions, including depression, obesity, and
narcolepsy. However, their addictive properties and side
effects led to increased regulation and control.

1.4.2. Caffeine

Caffeine is the most widely used cognitive enhancer
in the world. It is a stimulant that increases alertness
and focus and has been used for centuries. In the 20th
century, the widespread availability of coffee and tea
made caffeine even more accessible.

1.4.3. Nicotine

Nicotine is a stimulant that increases focus and
attention. It has been used as a cognitive enhancer for
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centuries, but in the 20th century, the development of
cigarettes and other nicotine delivery systems made it
more widely available.

1.4.4. Piracetam

Piracetam is a synthetic compound that was
developed in the 1960s. It was one of the first nootropics
and is still used today. Piracetam is believed to improve
memory and cognitive function by enhancing the
production of acetylcholine, a neurotransmitter
involved in learning and memory.

1.4.5. Modafinil

Modafinil is a wakefulness-promoting drug that was
first approved by the FDA in 1998 to treat narcolepsy. It is
now also used offlabel as a cognitive enhancer,
particularly by students and professionals who need to
stay awake and alert for long periods.

1.4.6. Racetams

In addition to piracetam, several other racetams have
been developed since the 1970s, including aniracetam,
oxiracetam, and pramiracetam. These compounds are
believed to improve cognitive function by increasing
blood flow to the brain and enhancing the production
of neurotransmitters like acetylcholine.

1.5. 21st Century

In recent years, the use of cognitive enhancers has
become more common among students and
professionals seeking to improve their performance.
Modafinil, a wakefulness-promoting agent, is often used
as a cognitive enhancer. Other substances, such as
caffeine and nicotine, are also commonly used for their
cognitive-enhancing properties.

1.5.1. Modafinil

In 1998, the FDA approved modafinil, a wakefulness-
promoting drug, for treating narcolepsy. Modafinil
quickly gained popularity as a cognitive enhancer
among students and professionals looking to boost
their cognitive performance.

1.5.2. Ritalin and Adderall

Ritalin and adderall, both stimulants commonly
used to treat ADHD, also became popular as cognitive
enhancers in the 2ist century. However, their non-
medical use has raised concerns about their potential
for abuse and addiction.
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1.5.3. Nootropics

The popularity of cognitive enhancers has led to the
rise of the nootropics industry, with companies
marketing supplements and other products claimed to
improve cognitive function. However, the efficacy of
many of these products is often unproven, and some
have been found to contain harmful ingredients.

1.5.4. Brain-Computer Interfaces

Brain-computer interfaces (BCIs), which allow direct
communication between the brain and computers or
other devices, have been developed for a range of
applications, including cognitive enhancement. While
still in the early stages of development, BCIs hold
promise for improving cognitive function in a variety of
settings.

1.5.5. Hallucinogens

Some evidence suggests that the wuse of
hallucinogens may improve cognitive functions by
enhancing mental performance (18). Research in this
area has increased, particularly in recent years, and it
seems that their use will continue to expand. Some
studies show that the cognitive enhancement effects of
psilocybin are achieved by improving depression (19),
while others demonstrate its ability to improve and
correct brain functions following brain injuries (20).
Studies of this nature, by focusing on and highlighting
the therapeutic effects of hallucinogens, promote their
use and suggest their inevitable role in the future.

Overall, the history of cognitive enhancers is long
and varied, with many different substances being used
for their cognitive-enhancing properties over the years.
While some of these substances have been shown to be
effective, others have been associated with serious side
effects and addiction.

2.The Reason for the Wider Use of Cognitive
Enhancers

As the world becomes increasingly complex, it seems
that entering this new era requires the adaptation or
enhancement of various human functions. Among
these, improving and optimizing cognitive functions
has become more important than ever. Expectations for
enhancing these functions will surpass those for other
human needs, both today and in the future. Cognitive
functions, which evolved in a very different
environment, are now essential in navigating the
rapidly changing world. Life in this new world demands
vast amounts of information and up-to-date knowledge,
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which can only be processed through cognitive skills to
adapt to these rapid changes.

Under normal conditions, acquiring these skills
requires an educational system, which is often a slow,
labor-intensive, and costly process. However, this
process is not suited to the fast-paced developments in
the world, nor does it account for the physiological
effects of aging and death, which lead to the loss of
certain abilities. Additionally, varying mental abilities
among individuals make acquiring these skills more
difficult and expensive. As a result, these challenges
have led to the need for alternative strategies to enhance
cognitive skills at both individual and societal levels,
ultimately improving brain function and cognitive
capabilities.

Throughout history, humankind has sought ways to
improve performance, but the current era is unique.
Alongside growing challenges, the technologies capable
of addressing this need are also advancing. New
demands, coupled with new developments, promise a
world vastly different from the old one. This new world
operates under the principle of non-absoluteness,
meaning that there is no absolute gain or loss; rather, its
outcomes are a mixture of both positive and negative
consequences. The development of cognitive enhancers,
designed to improve cognitive functions, is more widely
discussed than ever before, and, like any other
phenomenon, their use carries both positive and
negative consequences (21).

Stimulants (drugs), magnetic brain stimulation,
genetic modifications, and brain-computer interfaces
are just a few of the technologies that have the potential
to enhance human cognitive abilities. However, there
are challenges associated with their use. While cognitive
enhancer technologies can improve cognitive functions
such as learning, memory, attention, and alertness, they
may also lead to side effects such as addiction, heart and
neurological complications (22), as well as social
consequences and concerns related to universal and
equal access to these technologies (23).

The reasons for the spread and prevalence of
cognitive enhancer use can be summarized in the
following points:

1. Increasingly demanding work and academic
environments: As the world becomes more competitive,
people are seeking ways to enhance their productivity
and performance. Cognitive enhancers are seen as a way
to gain a competitive edge in both the workplace and
academic settings.

2. Increased awareness of cognitive health: As people
become more aware of the importance of maintaining

cognitive health, many are turning to cognitive
enhancers to improve memory and cognitive abilities.

3. Improved access to information: With the advent
of the internet and other technological advances,
people now have access to an unprecedented amount of
information. Cognitive enhancers are seen as a way to
help individuals process and retain this information
more effectively.

4. Aging population: As the population ages, there is
an increasing demand for interventions that can
improve cognitive function and delay cognitive decline.

5. Reduced stigma: The stigma surrounding the use
of cognitive enhancers has decreased. As more people
use them openly and without fear of judgment, others
are more likely to try them as well. Many studies
conducted on cognitive enhancers may contribute to
facilitating drug use and, in some cases, lead to
misunderstandings about drug usage.

It is important to note that the use of cognitive
enhancers is not without risks, and individuals should
consult with a healthcare provider before using them.

3. Consequences of the Wider Use of Cognitive
Enhancers

While the effects of these drugs on the brain and
body are not fully understood, several potential
consequences could arise from their wider use:

1. Health risks: Some cognitive enhancers, such as
Adderall and Ritalin, are prescription drugs intended to
treat conditions like ADHD. However, when taken
without a prescription or in higher doses than
prescribed, they can lead to serious health
consequences, including increased heart rate, high
blood pressure, and even heart attack.

2. Unequal access: Cognitive enhancers are not
equally available to everyone. Those who can afford to
buy them or have connections to obtain them will have
an advantage over those who do not. This could
exacerbate existing social and economic inequalities.

3. Ethical concerns: There are ethical concerns
surrounding the wuse of cognitive enhancers,
particularly in competitive contexts such as academics
and the workplace. If some individuals are using these
drugs to gain an unfair advantage, it raises questions
about what constitutes fair play and whether this is an
acceptable way to achieve success. The use of cognitive
enhancers raises ethical issues related to fairness and
equality in education and the workplace, as well as
concerns about the long-term health effects of these
drugs. As cognitive enhancers become more widely
used, it will be important to address these ethical
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concerns and ensure that their benefits are balanced
against potential risks.

4. Dependency: Some individuals who use cognitive
enhancers may become dependent on them to achieve
the same level of performance. This could lead to a cycle
of increased use and dependence, which may be
difficult to break.

5. Long-term effects: The long-term effects of
cognitive enhancers are not yet fully understood. There
is arisk that prolonged use could lead to negative effects
on the brain and body, which could have implications
for mental health and overall well-being.

Overall, while cognitive enhancers may offer some
benefits in certain contexts, their wider use could have
negative consequences that need to be carefully
considered. It is important to weigh the potential risks
and benefits of these drugs before deciding whether to
use them.

4. Predicting the Use of Cognitive Enhancers

It is difficult to predict the future use of cognitive
enhancers, as it depends on a variety of factors, such as
scientific advancements, changes in regulation, and
cultural attitudes toward drug use. However, based on
current trends, it seems likely that the use of cognitive
enhancers will continue to grow.

One factor contributing to the increasing use of
cognitive enhancers is the rising demand for high
cognitive performance in academic, professional, and
personal settings. The pressure to perform well in
exams, be productive at work, and stay competitive in
the job market may drive individuals to seek out
cognitive enhancers. Another factor is the availability
and accessibility of cognitive enhancers. With the rise of
e-commerce and online marketplaces, it is easier than
ever to purchase cognitive enhancers online, often
without a prescription.

However, the use of cognitive enhancers also raises
ethical and safety concerns, as the long-term effects of
some of these substances are unknown, and they may
have unintended side effects. Additionally, concerns
around fairness and equality arise, as the use of
cognitive enhancers may provide an advantage to those
who can afford them, thus creating an uneven playing
field.

The use of cognitive enhancers is a complex issue,
and its future use will depend on a variety of factors.

5. With the Possibility of Growth in the Use of

Cognitive Enhancers, What Strategies Are There for
the Future?

Arch Neurosci. 2025;12(1): e150746

Cognitive enhancers are among the most widely used
substances among university graduates today. Although
the prevalence of drug use, especially in Europe, is not
well known (24), some studies suggest a prevalence of
20 to 25% of drug use among students (25), meaning
about a quarter of students use these drugs during their
studies for various purposes, such as increasing
concentration and improving memory, to perform
better during exams.

As the use of cognitive enhancers becomes more
widespread, it is important to consider strategies for
managing their use in a responsible and ethical manner.
While it may be somewhat late to adopt a strategy, the
following approaches will likely be considered:

1. Education and awareness: One strategy could be to
increase education and awareness about the risks and
benefits of cognitive enhancers, both for individuals
who might use them and for society as a whole. This
could involve public campaigns, informational
websites, and targeted educational programs for
healthcare providers and patients.

2. Regulation: Another strategy could involve
regulating the use of cognitive enhancers through
government legislation or industry standards. This
could include setting limits on the availability or
potency of cognitive enhancers or requiring
prescriptions or medical supervision for their use.

3. Research: Further research could be conducted on
the long-term effects of cognitive enhancers, as well as
on the most effective dosages and administration
methods. This research could help inform guidelines for
the safe and effective use of these substances.

4. Strict enforcement: Another strategy that is likely
to be more welcomed, especially by politicians, is a
forceful approach to dealing with the phenomenon,
similar to supply reduction strategies. This approach
could lead to more covert use of cognitive enhancers,
resulting in increased societal harm.

5. Alternatives: Finally, strategies could be developed
to promote alternative approaches to cognitive
enhancement, such as exercise, a healthy diet, and
mindfulness practices. This would help reduce the
demand for cognitive enhancers while promoting
overall health and well-being.

6. Harm Reduction's Role in the Future of Cognitive
Enhancers

It is likely that a combination of the above strategies,
with a greater emphasis on strict approaches, will occur.
These combined (and potentially strict) strategies could
result in more harm to young people. To address these
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conditions, it is necessary to return to the principles of
harm reduction, and adapting harm reduction
approaches is an undeniable necessity (26). Harm
reduction strategies aim to minimize the risks
associated with substance use and other potentially
harmful behaviors, while recognizing that some
individuals may continue to engage in these behaviors
despite the potential harm. Cognitive enhancers are no
exception, and harm reduction strategies can be applied
to their use as well.

Some harm reduction strategies
enhancers might include:

for cognitive

1. Educating individuals about the potential risks and
benefits of cognitive enhancers, and providing
information on how to use them safely and responsibly.

2. Encouraging individuals to start with low doses
and gradually increase as needed, to minimize the risk
of adverse effects.

3. Encouraging individuals to take breaks from
cognitive enhancers, to avoid developing tolerance and
dependence.

4. Encouraging individuals to avoid combining
cognitive enhancers with other substances, such as
alcohol or other drugs, which can increase the risk of
adverse effects.

5. Encouraging individuals to wuse cognitive
enhancers only for specific purposes, such as studying
for exams or completing a specific project, rather than
incorporating them regularly into their daily routine.

6. Encouraging individuals to monitor their own use
of cognitive enhancers and seek medical help if they
experience any adverse effects or other concerns.

Overall, harm reduction strategies for cognitive
enhancers should focus on minimizing the risks
associated with their use, while recognizing that some
individuals may still choose to use them. By providing
education and support, individuals can make informed
decisions about their use of cognitive enhancers and
reduce the potential for harm. However, to advance the
goals of harm reduction, the support of politicians and
the public is essential.

7. Which Cognitive Enhancers?

Typically, new technologies and innovations are first
made available to the military and defense industries. To
understand the role of cognitive enhancers, it is
important to explore their presence in this sector and
evaluate their military applications. The US Department
of Defense has been researching cognitive enhancers for
over a century (27). One key challenge faced by combat
forces is overcoming fear and treating PTSD. Studies

have shown that substances like psilocybin (Magic
Mushrooms) have a high potential for addressing both
issues, and they are used as cognitive enhancers.
Additionally, Magic Mushrooms have been found to
increase empathy, insight, and openness (28).

8. But Why Magic Mushrooms?

It seems that hallucinogens, particularly magic
mushrooms (psilocybin), have a higher likelihood of
being widely used. Several reasons can explain this
trend, such as the fact that magic mushrooms are
natural, which is an appealing factor for many
consumers. The history of using magic mushrooms is
long, and in many cultures, they have been utilized as
medicine or for religious ceremonies. This cultural
acceptance makes it easier to promote and integrate
them into various societies. Advertisements
highlighting their effectiveness in treating numerous
diseases, especially on digital platforms, have played a
significant role in reducing the stigma surrounding
their use.

9. Conclusions

The evidence points to the growing use of cognitive
enhancers, with an increasing focus on hallucinogens
such as psilocybin. Various strategies may be adopted in
different regions to address this issue. The history of
drug policies over the years shows that harm-reduction
approaches have been the most effective. At the same
time, enhancing cognitive capacities in the modern
world is seen as a necessity.

Focusing on psilocybin is not only about increasing
cognitive abilities; some studies also show its potential
in treating physical and mental illnesses. We must
recognize that the modern world 1is more
interconnected than ever, resembling a global village. As
such, approaches to cognitive enhancers will likely
follow a global pattern, and policymaking should reflect
this global perspective.

The spread of cognitive enhancers may be discreet,
but their use is likely to increase. Before this shift
becomes more pronounced, it is crucial to understand
these patterns, identify the advantages and
disadvantages, and prevent potential problems.
Extensive research should be conducted to better
understand cognitive enhancers and their implications.

Today's world, unlike the past, does not necessarily
require cognitive enhancers to improve attention,
concentration, or emotional capacity. With greater
access to information and knowledge, one of the most
important factors in the modern world is the ability to
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remain unaffected by emotional states such as
depression, anxiety, obsession, and past traumas.

According to these factors, the cognitive enhancer of
the modern age should be capable of analyzing
available information and knowledge in the most
effective way possible, without being influenced by
emotional states. It should play a crucial role in human
decision-making. Enhancing creativity, accuracy in
analysis, investigation, and decision-making, as well as
providing a broader perspective beyond the immediate
situation, are the most important qualities for a
cognitive enhancer in today's world.

Footnotes

Authors' Contribution: N. Ch. designed the article. N.
Ch,, Sh. N, P. R, M. E, A. A, and N. N. contributed to
analyzing and interpreting the data. N. Ch. and M. E
developed the theory and wrote the manuscript. All
authors approved the final version of the manuscript.

Conflict of Interests Statement: The authors certify
that they have no affiliations with or involvement in any
organization or entity with any financial or non-
financial interest in the subject matter or materials
discussed in this manuscript.

Data Availability: The dataset presented in the study
is available upon request from the corresponding
author during submission or after publication.

Funding/Support: The authors received no funding or
support for this study.

References

1. Dhavale TR, Varadharajulu G, Kanase SB. Current Physiotherapy
Interventions For Higher Mental Function In Traumatic Brain Injury:
Systematic Review. Educational Administration: Theory Practice.
2024;30(4).

2. Nesbit MO, Ahn S, Zou H, Floresco SB, Phillips AG. Potentiation of
prefrontal cortex dopamine function by the novel cognitive
enhancer d-govadine. Neuropharmacol. 2024;246:109849. [PubMed
ID:38244888]. https://doi.org/10.1016/j.neuropharm.2024.109849.

3. Martinez-Pernia D, Gonzalez-Castan O, Huepe D. From ancient Greece
to the cognitive revolution: A comprehensive view of physical
rehabilitation sciences. Physiother Theory Pract. 2017;33(2):89-102.
[PubMed ID: 28071974].
https://doi.org/10.1080/09593985.2016.1266720.

4. Bostrom N, Sandberg A. Cognitive enhancement: methods, ethics,
regulatory challenges. Sci Eng Ethics. 2009;15(3):311-41. [PubMed ID:
19543814]. https://doi.org/10.1007/s11948-009-9142-5.

5. Malik M, Tlustos P. Nootropic Herbs, Shrubs, and Trees as Potential
Cognitive Enhancers. Plants (Basel). 2023;12(6). [PubMed ID:
36987052]. [PubMed Central ID: PMC10056569].
https://doi.org[10.3390/plants12061364.

Arch Neurosci. 2025;12(1): e150746

10.

1.

12.

14.

15.

17.

18.

20.

21.

Wolpin ]. The New Generation of Performance Enhancement: The Use and
Regulation of Cognitive Enhancers. 2009. Available from:
https://dash.harvard.edu/bitstream/handle[1/8822192/Wolpin%2C%20]
oseph%20-200%20Course%20Paper.pdf?sequence=1&isAllowed=y.

Shailja C, Isha K, Shifali T, Hemlata K, Gitika C. Brahmi (Bacopa
Monnieri}- a Potential Ayurvedic Cognitive Enhancer and
Neuroprotective Herb. Int | Ayurveda Pharma Res. 2021;9(5):41-9.
https://doi.org/10.47070/ijapr.v9i5.1917.

Walker EA, Pellegrini MV. Bacopa monnieri. Treasure Island (FL); 2024.

Rudra P. Ethical Underpinning and Implications of “Nootropic”
Concept. Acta Universitatis Lodziensis. Folia Philosophica. Ethica-
Aesthetica-Practica.  2018;(32):31-45.  https://doi.org/10.18778/0208-
6107.32.03.

Liao Z, Cheng L, Li X, Zhang M, Wang S, Huo R. Meta-analysis of
Ginkgo biloba Preparation for the Treatment of Alzheimer's Disease.
Clin Neuropharmacol. 2020;43(4):93-9. [PubMed ID: 32658034].
https://doi.org/10.1097/WNE.0000000000000394.

Farooqui AA, Farooqui T, Madan A, Ong JH, Ong WY. Ayurvedic
Medicine for the Treatment of Dementia: Mechanistic Aspects. Evid
Based Complement Alternat Med. 2018;2018:2481076. [PubMed ID:
29861767]. [PubMed Central ID: PMC5976976].
https://doi.org/10.1155/2018/2481076.

Mahamid H, Nissim C. Sufis and Coffee Consumption. J Sufi Stud.
2018;7(1-2):140-64. https://doi.org[10.1163/22105956-12341311.

Phillips B. The Book of Herbs: An Illustrated AZ of the World's Most
Popular Culinary and Medicinal Plants. Springville, UT: Cedar fort
publishing & media; 2023.

Berihun G, Alemu K. Status of coffee leaf rust (Hemileia vastatrix)
and its management in Ethiopia: a review. Arch Phytopathol Plant
Protection. 2023;55(20):1-18.

Daly Guris R, Elliott EM, Doshi A, Singh D, Widmeier K, Deutsch ES, et
al. Systems-focused simulation to prepare for COVID-19
intraoperative emergencies. Paediatr Anaesth. 2020;30(8):947-50.
[PubMed ID: 32683765]. [PubMed Central ID: PMC7404905].
https://doi.org/10.1111/pan.13971.

Cappelletti S, Piacentino D, Sani G, Aromatario M. Caffeine: cognitive
and physical performance enhancer or psychoactive drug? Curr
Neuropharmacol. 2015;13(1):71-88. [PubMed ID: 26074744]. [PubMed
Central ID: PMC4462044].
https://doi.org/10.2174/1570159X13666141210215655.

Petersen RC. Cocaine: an overview. Drug Enforcement. 1977;4:9.
https://doi.org/10.1037/e497202006-003.

Sayali C, Barrett FS. The costs and benefits of psychedelics on
cognition and mood. Neuron. 2023;111(5):614-30. [PubMed ID:
36681076]. https://doi.org/10.1016/j.neuron.2022.12.031.

Conn K, Milton LK, Huang K, Munguba H, Ruuska ], Lemus MB, et al.
Psilocybin restrains activity-based anorexia in female rats by
enhancing cognitive flexibility: contributions from 5-HTIA and 5-
HT2A receptor mechanisms. Mol Psychiatry. 2024;2024:1-14.
https://doi.org[10.1101/2023.12.12.571374.

Allen ], Dames SS, Foldi CJ, Shultz SR. Psychedelics for acquired brain
injury: a review of molecular mechanisms and therapeutic potential.
Mol  Psychiatry. 2024;29(3):671-85. [PubMed ID: 38177350].
https://doi.org/10.1038/s41380-023-02360-0.

Dresler M, Sandberg A, Bublitz C, Ohla K, Trenado C, Mroczko-
Wasowicz A, et al. Hacking the Brain: Dimensions of Cognitive
Enhancement. ACS Chem Neurosci. 2019;10(3):1137-48. [PubMed ID:
30550256]. [PubMed Central ID: PMC6429408|.
https://doi.org[10.1021/acschemneuro.8b00571.

Sharif S, Guirguis A, Fergus S, Schifano F. The Use and Impact of
Cognitive Enhancers among University Students: A Systematic
Review. Brain Sci. 2021;11(3). [PubMed ID: 33802176]. [PubMed Central
ID: PMC8000838]. https://doi.org/10.3390/brainscil1030355.


https://brieflands.com/articles/ans-150746
http://www.ncbi.nlm.nih.gov/pubmed/38244888
https://doi.org/10.1016/j.neuropharm.2024.109849
http://www.ncbi.nlm.nih.gov/pubmed/28071974
https://doi.org/10.1080/09593985.2016.1266720
http://www.ncbi.nlm.nih.gov/pubmed/19543814
https://doi.org/10.1007/s11948-009-9142-5
http://www.ncbi.nlm.nih.gov/pubmed/36987052
https://www.ncbi.nlm.nih.gov/pmc/PMC10056569
https://doi.org/10.3390/plants12061364
https://dash.harvard.edu/bitstream/handle/1/8822192/Wolpin%2C%20Joseph%20-200%20Course%20Paper.pdf?sequence=1&isAllowed=y
https://dash.harvard.edu/bitstream/handle/1/8822192/Wolpin%2C%20Joseph%20-200%20Course%20Paper.pdf?sequence=1&isAllowed=y
https://doi.org/10.47070/ijapr.v9i5.1917
https://doi.org/10.18778/0208-6107.32.03
https://doi.org/10.18778/0208-6107.32.03
http://www.ncbi.nlm.nih.gov/pubmed/32658034
https://doi.org/10.1097/WNF.0000000000000394
http://www.ncbi.nlm.nih.gov/pubmed/29861767
https://www.ncbi.nlm.nih.gov/pmc/PMC5976976
https://doi.org/10.1155/2018/2481076
https://doi.org/10.1163/22105956-12341311
http://www.ncbi.nlm.nih.gov/pubmed/32683765
https://www.ncbi.nlm.nih.gov/pmc/PMC7404905
https://doi.org/10.1111/pan.13971
http://www.ncbi.nlm.nih.gov/pubmed/26074744
https://www.ncbi.nlm.nih.gov/pmc/PMC4462044
https://doi.org/10.2174/1570159X13666141210215655
https://doi.org/10.1037/e497202006-003
http://www.ncbi.nlm.nih.gov/pubmed/36681076
https://doi.org/10.1016/j.neuron.2022.12.031
https://doi.org/10.1101/2023.12.12.571374
http://www.ncbi.nlm.nih.gov/pubmed/38177350
https://doi.org/10.1038/s41380-023-02360-0
http://www.ncbi.nlm.nih.gov/pubmed/30550256
https://www.ncbi.nlm.nih.gov/pmc/PMC6429408
https://doi.org/10.1021/acschemneuro.8b00571
http://www.ncbi.nlm.nih.gov/pubmed/33802176
https://www.ncbi.nlm.nih.gov/pmc/PMC8000838
https://doi.org/10.3390/brainsci11030355

Charkhgard N et al. Brieflands
23. Racine E, Sattler S, Boehlen W. Cognitive Enhancement: Unanswered Central ID: PMC8791475].
Questions About Human Psychology and Social Behavior. Sci Eng https://doi.org[10.1371/journal.pone.0262704.
Ethics. 2021;27(2)19. [PubMed ID: 33759032]. [PubMed Central ID: ¢ Naderi S, Charkhgard N, Rad P, Jafari S, Niknejad S. Changing Harm
PMC7987623]. https://doi.org/10.1007/s11948-021-00294-w. Reduction Approaches Is Not a Choice; It Is Necessary to Survive. Int |
24. Ragan CI, Bard I, Singh I; Independent Scientific Committee on High Risk Behav Addiction. 2023;12(3). https:|/doi.org/10.5812[ijhrba-
Drugs. What should we do about student use of cognitive 139609.
enhancers? An analysis of current evidence. Neuropharmacol. . Brunyé TT, Brou R, Doty T], Gregory FD, Hussey EK, Lieberman HR, et
2013;64:588-95. [PubMed ID: 22732441]. al. A Review of US Army Research Contributing to Cognitive
https://doi.org/10.1016/j.neuropharm.2012.06.016. Enhancement in Military Contexts. | Cognitive Enhancement.
25. Sharif S, Fergus S, Guirguis A, Smeeton N, Schifano F Assessing 2020;4(4):453-68. https://doi.org/10.1007/s41465-020-00167-3.
prevalence, knowledge and use of cognitive enhancers among g Glayonic E, Mitic M, Adzic M. Hallucinogenic drugs and their
university students in the United Arab Emirates: A quantitative potential for treating fear-related disorders: Through the lens of fear
study. PLoS One. 2022;17(1). €0262704. [PubMed ID: 35081158]. [PubMed extinction. ] Neurosci Res. 2022;100(4):947-69. [PubMed ID: 35165930].
https://doi.org[10.1002[jnr.25017.
8 Arch Neurosci. 2025;12(1): e150746


https://brieflands.com/articles/ans-150746
http://www.ncbi.nlm.nih.gov/pubmed/33759032
https://www.ncbi.nlm.nih.gov/pmc/PMC7987623
https://doi.org/10.1007/s11948-021-00294-w
http://www.ncbi.nlm.nih.gov/pubmed/22732441
https://doi.org/10.1016/j.neuropharm.2012.06.016
http://www.ncbi.nlm.nih.gov/pubmed/35081158
https://www.ncbi.nlm.nih.gov/pmc/PMC8791475
https://doi.org/10.1371/journal.pone.0262704
http://www.ncbi.nlm.nih.gov/pubmed/35081158
https://www.ncbi.nlm.nih.gov/pmc/PMC8791475
https://doi.org/10.1371/journal.pone.0262704
https://doi.org/10.5812/ijhrba-139609
https://doi.org/10.5812/ijhrba-139609
https://doi.org/10.1007/s41465-020-00167-3
http://www.ncbi.nlm.nih.gov/pubmed/35165930
https://doi.org/10.1002/jnr.25017

