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gniewkowieckiewicz@gmail.com

RECEIVED 25 March 2024

ACCEPTED 21 May 2024
PUBLISHED 11 June 2024

CITATION
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Więckiewicz G (2024) Unlocking the healing
power of psilocybin: an overview of the role
of psilocybin therapy in major depressive
disorder, obsessive-compulsive disorder and
substance use disorder.
Front. Psychiatry 15:1406888.
doi: 10.3389/fpsyt.2024.1406888

COPYRIGHT
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Resistance to traditional treatment methods is still a major obstacle in modern

psychiatry. As a result, several studies are currently being conducted to find

effective alternatives to traditional therapies. One of these alternatives is

psilocybin, a psychedelic substance that has been tested in clinical trials as an

adjunct to psychotherapy. These studies focus on patients with major depressive

disorder (MDD), obsessive-compulsive disorder (OCD) and substance use

disorder (SUD), particularly alcohol and nicotine dependence. This article looks

at the current understanding of psilocybin, including data from clinical trials

conducted, psilocybin’s mechanism of action, its safety and the level of risk

associated with it.
KEYWORDS
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1 Introduction

The emergence of modern psychiatry has led to the development of a multitude of

psychotherapeutic and pharmacological strategies. Nevertheless, despite these advances, a

certain percentage of patients still struggle with mental health problems due to treatment

resistance. This percentage is relatively high, ranging from 20–60% according to various

estimates, which poses a major challenge for mental health professionals (1). Consequently,

researchers are actively exploring effective alternative approaches. Their aim is to find out

whether any substances can expand the available treatment options. It is crucial to
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underscore that these novel medical interventions are intended to

serve as an alternative treatment for patients for whom

conventional therapies have not brought enough improvement.

They are not intended to replace first-line therapy, but rather to

provide an additional option for individuals who have not achieved

success with established approaches.

Interestingly, some of the substances under investigations are

classified as schedule I drugs (2), what is meant to point to high

potential for addiction and lack of approval for medical use. One of

them are psychedelics, in which case the prohibition came in the

1960s and 1970s with the rise of the counterculture movement and

the growing popularity of psychedelics. This was due to concerns

about their safety, potential for abuse and risks to public health (3).

However, even before their delegalization, there were a growing

number of reports pointing to their therapeutic potential, which can

be attributed to their unique properties (3). In recent years, the

interest and need for scientific research in this area has increased.

As recent scientometric analysis indicates, we can even speak of a

“psychedelic renaissance” marked by a significant increase in

scientific publications and clinical trials exploring the therapeutic

potentials of them (4). As a result, some countries have introduced

legislative reforms to facilitate clinical trials and the therapeutic use

of psychedelics under controlled conditions. This happened with

psilocybin, which was later recognized by the Food and Drug

Administration as a “Breakthrough Therapy”. This status was first

awarded for Treatment-Resistant Depression and later for Major

Depressive Disorder (MDD) (5). This designation demonstrates

that research on psilocybin therapy has shown promising results in

the treatment of certain conditions and underscores the Food and

Drug Administration’s commitment to accelerate the development

and approval of this treatment. Psilocybin, also known as the ‘magic

mushroom’ due to its hallucinogenic properties, is found in nearly

200 species of mushrooms worldwide (6). Although psilocybin was

only isolated in 1957 by the chemist Albert Hofmann, it has a long

history spanning centuries, if not millennia (6, 7). Evidence from

artifacts, cave paintings and cultural traditions strongly suggests

that psilocybin-containing mushrooms have been known and used

by various civilizations and indigenous cultures throughout human

history (6, 7). Today, despite prohibition, psilocybin is still used

illicitly by individuals for similar purposes. Some users take

psilocybin to achieve altered states of consciousness and sensory

experiences during musical events, while another group of users are

primarily looking to experience ego dissolution and gain a new

perspective. Through such experiences, it is hoped to gain new

insights, a heightened sense of connection and a re-evaluation of

one’s perspective on life, consciousness and existence. The latter

effects are also used in a medical context and offer the possibility of

profound changes in the perception of oneself and the

surrounding world.

In view of the growing interest and the increasing number of

research studies available in this field, we would like to provide a

comprehensive summary of the current state of knowledge about

psilocybin-assisted psychotherapy. The paper was synthesized

based on English-language peer-reviewed publications retrieved

from databases such as PubMed, EMBASE, Cochrane, and Web

of Science. Articles published not earlier than in 1996 were
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included. Due to the narrative nature of the review, tools

characteristic of other types of reviews, such as Preferred

Reporting Items for Systematic Reviews and Meta-Analyses

(PRISMA), were not employed. Our article will focus on the

implications for the treatment of depression, obsessive-

compulsive disorder and substance abuse, particularly alcohol

abuse and nicotine addiction. First, we will briefly and clearly

outline the potential mechanisms of action of psilocybin and how

it relates to the pathophysiological basis of each disorder. We will

then present the research results, information and conclusions. We

will discuss the safety and potential risks of psilocybin, taking into

account its addictive potential. Finally, we will determine whether

psilocybin could be a viable alternative to traditional psychiatric

interventions. By analyzing existing research and considering its

therapeutic potential, we will provide an answer to this question.
2 Psilocybin-assisted psychotherapy’s
mechanism of action

The exact mechanism underlying the effects of psychedelics,

including psilocybin, remains complicated and has not yet been

fully elucidated. To date, researchers have proposed a variety of

models and theories to explain the unique properties of

psychoactive substances. It is worth noting that these concepts are

not mutually exclusive but, on the contrary, complementary to a

certain extent. They provide different perspectives and insights into

the underlying mechanisms and thus collectively contribute to our

evolving understanding of their effects. In general, the effects of

psilocybin can be considered on three primary levels (Figure 1):

pharmacological, neural and psychological (8).
2.1 Pharmacological level

To date, the main viewpoint explaining the pharmacological

effects of psilocybin has been its agonism at serotonergic receptors,

particularly 5-HT2A and to a lesser extent 5-HT1A (9). However,

the interaction between psilocybin and the glutamatergic system has

come under increasing scrutiny, particularly in patients with

alcohol problems (10). Glutamate is the most important

excitatory neurotransmitter in the central nervous system, acting

on a variety of receptors and playing a crucial role in synaptic

transmission and the regulation of cognitive processes. However,

excessive activation of glutamate receptors can lead to

excitotoxicity, a phenomenon characterized by a pathological

increase in intracellular calcium ions that can trigger an

undesirable cascade of reactions. This cascade leads to neuronal

damage, the release of various inflammatory mediators and finally

to apoptosis. When considering the glutamatergic system in the

context of psilocybin-assisted therapy, it is important to emphasize

that this psychedelic substance does not affect it directly. Instead, it

causes changes in the expression and function of one of the

glutamate receptors – Metabotropic Glutamate Receptor 2

(mGlu2) - through its interaction with the 5-HT2A receptor,

which is activated by psilocybin (11, 12). At this point, it should
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be noted that the activation of mGlu2 receptors reduces the

excessive release of glutamate, which may be important from a

pathophysiological point of view in various psychiatric disorders.

Thus, the process of excessive glutamate release is associated with

the reward system and addictions, including alcohol dependence

(13). In general, alcohol acts as a depressant on the central nervous

system by increasing the activity of inhibitory Gamma-

Aminobutyric Acid (GABA) receptors while suppressing the

activity of excitatory glutamate receptors. When alcohol

consumption is stopped abruptly, the glutamatergic system

becomes overly active, which can lead to neuronal hyperactivity

and withdrawal symptoms. These symptoms may include anxiety,

trembling of the limbs or even seizures in the patient (14).

Therefore, activation of mGlu2 receptors after psilocybin

ingestion may help these patients alleviate withdrawal symptoms,

reduce cravings for alcohol and limit the occurrence of the harmful

phenomenon of excitotoxicity. When alcohol is abused, excessive

amounts of glutamate are often released in the brain, which can lead

to over-activation of neurons and potentially damage or death — a

process known as excitotoxicity. MGlu2 activation has a

neuroprotective effect by limiting excessive glutamate secretion

and reducing neuronal activity. In the context of alcoholism,

regulation of this pathway may help to reduce alcohol cravings

and withdrawal symptoms, which is beneficial in the treatment of

addiction. It therefore appears that controlling this neurochemical

signaling pathway may be critical to the effectiveness of addiction
Frontiers in Psychiatry 03
treatment. However, in disorders such as OCD or depression,

studies suggest that disturbances in the function of the

glutamatergic system may play an important role (15, 16). In

OCD, high levels of glutamate in the brain have been shown to

contribute to obsessive thoughts, compulsive behavior and anxiety,

particularly in brain regions such as the anterior cingulate cortex

(ACC) and the supplementary motor area (SMA) (17). In relation

to depression, the role of the glutamatergic system and modulators

of glutamate receptors has been discussed extensively in the

literature as potential treatments. One such substance is

esketamine, an antagonist of one of the glutamate receptors – N-

Methyl-D-Aspartate (NMDA) (18). It has shown rapid and

sustained antidepressant effects in patients with treatment-

resistant depression and major depressive disorder, raising high

therapeutic hopes for other modulators of the glutamatergic system,

including psilocybin (19–21). With regard to the serotonergic

system itself, which probably plays a central role in the effects

observed after psilocybin ingestion, the structural and chemical

similarity between its metabolite psilocin and serotonin should be

emphasized. In other words, this implies the possibility of binding

to serotonergic receptors, which are densely localized in numerous

brain regions, including those closely associated with the

manifestation of depression and anxiety symptoms (22).

Interestingly, this aspect should be of interest not only in the

context of research on MDD and OCD, but also with regard to

the addictions currently under discussion. It is not uncommon for
FIGURE 1

A diagram depicting several mechanisms of psilocybin’s action. The effects of its action are categorized into three levels: (1) pharmacological, (2)
neurocognitive, (3) psychological.
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individuals with substance use disorders (SUD) to experience

depression and anxiety-like symptoms, especially during abrupt

withdrawal (23). In addition, all of the patient groups we have

mentioned suffer from chronic stress. This has been documented in

the literature and is associated with changes in hormone levels and

dysregulated function of the hypothalamic-pituitary-adrenal (HPA)

axis. The HPA axis is a neuroendocrine system responsible for

regulating the stress response and maintaining internal balance in

the face of changing environmental conditions (24–26). The

potential effect of psilocybin on this axis would be via the

activation of serotonergic receptors in the hypothalamus, which

trigger the secretion of corticotropin-releasing factor (CRF) and

thus cause the activation of the HPA axis. Interestingly, this is

consistent with reports that psilocybin can transiently increase

cortisol and ACTH levels even without a stress test, with levels

returning to baseline after a few hours (27).

Given the important role of cortisol in the proper functioning of

learning and memory processes, an increase in cortisol may be

particularly relevant in a therapeutic context. First of all, it should

be mentioned that all of the above-mentioned patient groups

struggle with deficits in various memory components (28, 29).

The temporary increase in cortisol levels can support the patient’s

formation of new crucial beliefs by promoting learning and memory

processes and change their attitude towards various past life

experiences. In this context, it is crucial to emphasize that non-

adaptive and inflexible beliefs interfere with therapy and affect

emotions and behavior in patients with depression, obsessive-

compulsive disorder and drug addiction (30–32). For example, an

alcohol-dependent person may have a fixed behavioral pattern of

automatically resorting to alcohol consumption when faced with a

strong stressful stimulus in order to relieve emotional tension or

distance themselves from the problem at hand. A similar problem

can occur in people suffering from obsessive-compulsive disorder,

in which certain situations trigger cognitive or behavioral

automatisms. Similarly, people with depression often have a self-

propelling cycle of negative thoughts that can lead to a lack of

specific, required action for the individual. Breaking these patterns

requires the formation of new neural pathways that gradually

become dominant over time in a given situation. These changes,

supported by mechanisms that promote neuroplasticity, are

among the most important in the context of psilocybin-assisted

psychotherapy (33). The phenomenon of neuroplasticity,

which characterizes the brain’s ability to adapt and change in

response to a range of experiences, reflecting the dynamic

adaptability of neural circuits, is closely related to the

psychoplastogens model. This model assumes that various

substances known as psychoplastogens, e.g. classical psychedelics,

influence the nervous system through a kind of autoregulatory

feedback loop, thus promoting neuroplasticity (34). In short, these

substances have been shown to increase synaptic growth and

dendritic complexity and increase connections between neurons

(35). This enhanced neuroplasticity is attributed to their

postsynaptic effects in the medial prefrontal cortex, specifically in

the fifth layer, where they stimulate glutamate release and activate

a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA)

receptors (11). As a result, this process triggers the Brain-Derived
Frontiers in Psychiatry 04
Neurotrophic Factor - Tropomyosin Receptor Kinase B (BDNF-

TrkB) and mTOR signaling pathways, leading to upregulation of

genes associated with neuroplasticity and synaptic protein

synthesis (36).

The final pharmacological mechanism is the modulation of the

inflammatory response, which is closely linked to the HPA axis.

This issue is related to the anti-inflammatory model, according to

which stimulation of a specific population of 5-HT2A receptors can

induce changes at the epigenetic level (37). According to this

concept, epigenetic changes inhibit the pro-inflammatory effects

of interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-a),
thereby suppressing the inflammatory process in the body. This

suggestion is extremely interesting given the role that inflammation

plays in the etiology of various psychiatric disorders (38–40).

However, the overall therapeutic effect cannot be attributed to the

potential anti-inflammatory properties alone. Otherwise, one could

speak of a high efficacy of the use of anti-inflammatory drugs in

these disorders, which has not been proven so far.
2.2 Neurocognitive level

The therapeutic potential of psilocybin is also underpinned by

its complex interaction with neurocognitive mechanisms. We can

understand these mechanisms through the lens of recent

neuroimaging studies and the corresponding theoretical models.

In the field of psychedelic substances, some of the most commonly

discussed or well-known frameworks that combine research

findings from neuroimaging techniques include thalamo-cortical

filter theory (also known as the cortico-striato-thalamo-cortical

(CSTC) model), the relaxed beliefs under psychedelics (REBUS)

model, and the claustro-cortical circuit (CCC) model (8). The CSTC

model shows how psychedelics disrupt the sensory filters in the

brain, leading to an overload of sensory information. According to

this concept, the prefrontal cortex normally controls these filters,

but psychedelics reduce its inhibitory control over the thalamus,

leading to sensory overload (41). Several neural mechanisms are

involved in this reduced thalamic gating, including agonism of 5-

HT2A and antagonism of NMDA receptors. In addition,

dopaminergic and GABAergic projections are involved, leading to

an increase in activity (42). Furthermore, studies using PET and

fMRI have shown altered brain activation and connectivity under

psychedelics, which is consistent with the CSTC model (43, 44).

However, the efficacy of this model is limited given the mixed

results of behavioral tests in relation to reduced thalamic gating

during psychedelic experiences (45, 46). In the field of psychedelic-

assisted psychotherapy, the REBUS model offers a fairly integrated

perspective (47). It states that psychedelics such as psilocybin,

through their action on 5-HT2A receptors, increase the brain’s

sensitivity to prediction errors, leading to flexible beliefs and

increased sensitivity to sensory input (48, 49). At lower doses,

these effects are manifested in perceptual phenomena such as

“breathing walls” or “visual trails” especially with eyes closed (47,

49). In contrast, higher doses of psychedelics affect higher-level

brain regions, including the default mode network (DMN), which is

associated with self-related processing. The reduced activity of the
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DMN correlates with the dissolution of the ego and a loosening of

fundamental beliefs. However, the different results on DMN activity

may be due to methodological differences and the dynamic nature

of the psychedelic experience (48, 50, 51). Interestingly, the REBUS

model also incorporates the entropic brain hypothesis, which posits

that psychedelics increase connectivity between typically

unconnected brain networks, explaining synesthetic experiences

and the unpredictability of the psychedelic journey (52, 53). From

a therapeutic perspective, it suggests that psychedelics can

temporarily loosen maladaptive beliefs that occur in all of the

disorders we have considered. This allows the individual to gain

new perspectives and insights. The deep sense of connection and

self-transcendence during the psychedelic experience challenges

established beliefs and promotes belief change.

The final model - the CCC model - examines the role of the

claustrum, a subcortical brain region rich in 5-HT2A receptors and

connected to different cortical areas (54, 55). This model

hypothesizes that psychedelics activate the 5-HT2A neurons in

the claustrum, leading to disruption of normal network states in the

brain and a disconnection between the prefrontal regions and the

claustrum, resulting in decreased cognitive control. Psilocybin has

been shown to affect the claustrum and correlate with experiences

such as ineffability and decreased coupling with other cortical

networks, which may contribute to the decreased executive

functions observed under psychedelic influence (56). However,

the CCC model lacks specificity regarding which brain circuits

are affected by psychedelic-induced changes in the claustrum, so

advanced imaging techniques are needed to clarify this. Therefore,

while the model offers insights, it may not fully explain all subjective

effects of psychedelics.
2.3 Psychological level

In this novel therapeutic area, the psychological effects are as

important as any other aspect. This is confirmed by the growing

number of scientific sources that emphasize the wide range of

positive psychological effects. Although this type of intervention is

usually delivered as cognitive-behavioral therapy, the literature

underscores that further research is needed to determine which

approach is the most appropriate (57).

In general, the structure of psilocybin-assisted psychotherapy is

divided into three main phases: the initial preparation, the session

with the psychoactive substance and the integration of the

experience after the session.

Such a method ensures increased safety and effectiveness of the

procedure. A prepared patient who knows what to expect during the

psychedelic session and how to manage their emotions can respond

better to the unconventional, intense experience. This in turn helps to

minimize the occurrence of potentially dangerous reactions from the

participant. Sessions with a qualified, appropriately trained

psychotherapist following a psilocybin session, which often reshape

the participant’s perspective on life, allow for a deeper understanding

of all that has happened during the session and a new way of looking

at oneself, leading to altered responses to future events. In the field of

psilocybin-assisted psychotherapy, the terms “set” and “setting” are
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inextricably linked to the therapeutic process (58). The “setting’

encompasses the inner attitude and expectations of the person

undergoing therapy, including elements such as personal intention,

emotional state and willingness to engage with the experience.

Therefore, it is also directly related to the aforementioned adequate

preparation for psychotherapy. The term “setting” refers to the

external environment in which the therapy takes place. It should be

designed to provide safety, serenity and comfort so that the individual

feels supported on their journey. In addition, the use of music plays a

central role in this environment, often using continuous ambient

sounds that are conducive to introspection and emotional processing.

The selection of therapeutic playlists aims to enrich the participant’s

journey and enhance the introspective facets of the psilocybin

experience. However, it should be noted that the selection of music

remains an ongoing investigation that requires further research and

refinement (59). Regarding the psychological effects observed in

participants after a psychedelic session, it should be noted that

some of them are difficult to measure and subjective. Nevertheless,

people who have undergone psilocybin-assisted therapy often

describe these experiences as deeply introspective, as they were able

to explore their inner thoughts and feelings with great clarity (60, 61).

This heightened introspection often leads to a deep psychological

insight that helps sufferers to better understand themselves and the

factors that contribute to their condition (60, 61). In addition, this

substance can lead to changes in personal beliefs and values, allowing

individuals to rethink their approach to life and their priorities (61). It

can also increase motivation and give them a new drive to overcome

personal challenges. In addition, the psychedelic experience increases

self-efficacy and empowers individuals to take control of their lives

and make positive changes. Intriguing psychological effects have been

observed in individuals struggling with alcohol addiction who

undergo psilocybin-assisted therapy. Scientific reports suggest that

psilocybin improves the adaptability of self-related cognitive

processes, reduces shame-related self-criticism, improves emotional

regulation and reduces cravings for alcohol (62). In summary, the

psychological dimensions of psilocybin-assisted therapy illustrate its

profound effects on mental health. By facilitating an examination of

self-perception and worldview, psilocybin catalyzes a transformative

process that can significantly alleviate psychological problems.
3 Major depressive disorder

Depressive disorders are among the most common mental

disorders in the world. The World Health Organization (WHO)

estimates that it affects 5% of the world’s population (63) and is a

major contributor to more than 700,000 suicides per year (64).

Although effective treatments exist, the incidence of treatment-

resistant depression, typically defined as a lack of therapeutic

success after two attempts with antidepressants in monotherapy,

is still widespread and is estimated to range from 30% to even 70%,

as there is no standard definition (65–67). This naturally leads to the

search for new antidepressant therapies, even if this means resorting

to illegal substances that were considered medically useless in the

past. Depression appears to be the primary focus of current

scientific research on the medical applications of psilocybin and
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TABLE 1 Summary of the research regarding psilocybin use in the treatment of Major Depressive Disorder as well as anxiety and depressive symptoms
in patients with life-threatening cancer.

Authors
and year

Type
of

Study

Sample
Size

Characteristic
of participants

Intervention Results Conclusions

Goodwin
et al.

2022 (68)

RCT 233 Patients with
treatment-

resistant depression

Single dose of 25 mg, 10 mg
and 1 mg as a control with
psychological support,

measuring response with
MADRS at 3 weeks and

12 weeks.

Significant reduction of
depression score in patients

receiving 25 mg dose
compared to 1 mg over a 3

week period.

Psilocybin along with
psychological support seems to
be effective over a period of 3
weeks in decreasing depression
scores in patients suffering from
treatment-resistant depression
but larger and longer trials,
including comparison with

existing treatments are needed.

Carhart-
Harris et al.
2021 (69)

RCT 59 Patients with long-
standing, moderate-
to-severe MDD

Patients received two separate
doses of 25 mg of psilocybin
3 weeks apart plus 6 weeks of

daily placebo (psilocybin
group) or two separate doses
of 1 mg of psilocybin 3 weeks
apart plus 6 weeks of daily

oral escitalopram
(escitalopram group); all the

patients received
psychological support.

Response was measured with
QIDS-SR-16

The mean changes in the
scores from baseline to week 6
were -8.0 ± 1.0 points in the

psilocybin group and -6.0 ± 1.0
in the escitalopram group, for
a between-group difference of
2.0 points (95% confidence

interval (CI), -5.0 to 0.9) (P =
0.17). A QIDS-SR-16 response
occurred in 70% of the patients
in the psilocybin group and in

48% of those in the
escitalopram group, for a

between-group difference of 22
percentage points (95% CI, -3
to 48); QIDS-SR-16 remission
occurred in 57% and 28%,
respectively, for a between-

group difference of 28
percentage points (95% CI, 2

to 54).

This trial did not show
significant difference in

antidepressant effect between
psilocybin and escitalopram.
Larger and longer trials are

required to compare psilocybin
with established antidepressants.

Davis et al.
2021 (70)

RCT 24 Patients with MDD Two psilocybin sessions
(session 1: 20 mg/70 kg;

session 2: 30 mg/70 kg) were
given in the context of

supportive psychotherapy
(approximately 11 hours).
Effects were evaluated in
Hamilton Rating Scale for

Depression (HAM-D) and in
the Quick Inventory of

Depressive Symptomatology-
Self-Report (QIDS-SR)

17 participants (71%) at week
1 and 17 (71%) at week 4 had
a clinically significant response
to the intervention (≥50%
reduction in GRID-HAMD
score), and 14 participants
(58%) at week 1 and 13

participants (54%) at week 4
were in remission (≤7 GRID-
HAMD score). The QIDS-SR
documented a rapid decrease
in mean depression score from

baseline to day 1 after the
session, which remained
statistically significantly
reduced after 4 weeks.

Study suggests that psilocybin
combined with therapy is
effective in treating MDD,

nevertheless more studies with
bigger samples are required.

Gukasyan
et al.

2022 (71)

Follow-
up, RCT

24 Patients with MDD Two psilocybin sessions
(session 1: 20 mg/70 kg;

session 2: 30 mg/70 kg) were
given in the context of

supportive psychotherapy
(approximately 11 hours).
Effects were evaluated in
Hamilton Rating Scale for

Depression (HAM-D) and in
the Quick Inventory of

Depressive Symptomatology-
Self-Report (QIDS-SR). All
patients attended the follow-

up visits through a 12-
month period.

Large decreases from baseline
in GRID-HAMD scores were
observed at 1-, 3-, 6-, and 12-
month follow-up Treatment
response (≧̸50% reduction in
GRID-HAMD score from

baseline) and remission were
75% and 58%, respectively, at
12 months. No serious adverse
effects have been reported.

Study suggests that psilocybin-
assisted therapy might be

effective in treating depressive
symptoms up to 12 months
following acute intervention.

(Continued)
F
rontiers in Psyc
hiatry
 06
 frontiersin.org

https://doi.org/10.3389/fpsyt.2024.1406888
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Szafoni et al. 10.3389/fpsyt.2024.1406888
TABLE 1 Continued

Authors
and year

Type
of

Study

Sample
Size

Characteristic
of participants

Intervention Results Conclusions

Carhart-
Harris et al.
2016 (72)

Non-
RCT
(open-
label
trial)

12 Patients with
treatment-resistant
depression (MDD)

Two sessions of 10 mg and
25 mg psilocybin in a

supportive setting. Change in
depressive symptoms has
been assessed mainly with
QIDS and also with BDI,
STAI-T, SHAPS, HAM-

D, GAF

QIDS depression scores were
significantly reduced from
baseline to 1 week and 3

months post-treatment, with
the maximum effect at 2

weeks. BDI and STAI scores
were reduced at 1 week, 3
months after treatment.

SHAPS scores were reduced at
1 week and 3 months after

treatment. HAM-D and GAF
scores were reduced 1 week

Study brings preliminary
evidence about safety and

efficacy of psilocybin in treating
treatment-resistant depression
and shows that further studies,
especially RCTs, are needed

and justified.

Carhart-
Harris et al
2018 (73)

Follow-
up,
Non-
RCT
(open-
label
trial)

20 Patients with
treatment-resistant
depression (MDD)

Two sessions of 10 mg and
25 mg psilocybin i a

supportive setting. Change in
depressive symptoms has
been assessed mainly with
QIDS and also with BDI,
STAI-T, SHAPS, HAM-D,
GAF. 6 month follow up.

19 patients completed all
measures. QIDS depression
scores were significantly

reduced from baseline at all
assessment points from 1 week
and 6 months post-treatment,
with the maximum effect at 2
weeks. BDI and STAI scores
were reduced at 1 week, 3 and
6 months after treatment.

SHAPS scores were reduced at
1 week and 3 months after

treatment. HAM-D and GAF
scores were reduced 1 week
after treatment. No serious
adverse effects were reported.

This follow-up seems to suggest
that effects of single dose

intervention with psilocybin
might have a beneficial effect on
patients with treatment-resistant
depression up to 6 months after

the session. This seems to
warrant further randomized

controlled trials.

Ross et al.
2016 (74)

RCT 29 Patients with life-
threatening cancer
and related anxiety
and depression

Single dose psilocybin 0,3
mg/kg vs niacin, both with
psychotherapy. Assessment
with HADS-A, HADS-D,
HADS-T, BDI, STAI-T and

STAI-S

Immediate, substantial and
sustained up to 7 weeks after

dosing clinical benefits
reflected in all of the

measures used.

Single dose psilocybin
intervention shows promise as a
safe measure to fight cancer

related depression and anxiety.

Griffiths et al.
2016 (75)

RCT 51 Patients with life-
threatening cancer
and related anxiety
and depression

Very low, placebo-like dose
of 1 or 3 mg/70 kg vs. high
dose of 22 or 30 mg/70 kg
administered in two sessions

in a 5 weeks interval.
Outcomes measured with
GRID-HAMD, HAM-A
assessed with SIGH-A

Higher dose psilocybin group
showed clinically significant
response and symptoms
remission for two primary

outcomes of GRID-HAMD-17
and HAM-A scores that were

sustained at 6-month
follow-up

Psilocybin seems to improve
depression and anxiety

symptoms and overall quality of
life in a sustained way in patients

with life-threatening cancer.
Further research seems justified

and needed.

Grob et al.
2011 (76)

RCT 12 Patients suffering
from depression,

anxiety and
advanced-
stage cancer.

Psilocybin (0.2 mg/kg) vs.
niacin (250 mg) in two

sessions spaced several weeks
apart.

Effects measured with BDI,
STAI-S, STAI-T. POMS

Improvement in BDI at 6
months after treatment. STAI
score significant reduction at 1
and 3 month after treatment

Study provides data about
feasibility and safety of

administering psilocybin to
patients with advanced-stage
cancer. Study shows some

improvement in the patient’s
symptoms which supports the
need for further bigger research

in this topic.

Rotz et al.
2022 (77)

RCT 52 Patients with MDD Single dose (0.215 mg/kg)
with psychological support.
Assessment with MADRS
and BDI after 14 days.

After the intervention
symptom severity decreased by
absolute 13 points compared to
baseline, and 13,2 points 14
days after the intervention.

This trial shows that a single,
moderate dose is effective in
rapidly decreasing depression

symptoms up to 14 days after the
intervention. Larger and longer

studies are needed.
F
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RCT, Randomized Controlled Trial; MDD, Major Depressive Disorder; MADRS, Montgomery–Åsberg Depression Rating Scale; QIDS, Quick Inventory of Depressive Symptomatology; BDI,
Beck Depression Inventory; STAI, The State-Trait Anxiety Inventory; SHAPS, Snaith-Hamilton Pleasure Scale; GAF, Global Assessment of Functioning; SIGH-A, Structured Interview Guide for
the Hamilton Anxiety; HAM-A, Hamilton Anxiety Rating Scale; POMS, Profile of Mood States.
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has shown the most success to date. Most of the research is

randomized controlled trials (Table 1) that focus on one or two

sessions of psilocybin administration in a psychologically

supportive environment. The subjects of the interventions in the

aforementioned studies mostly suffer from major depressive

disorder (68–73, 77) and symptoms of depression and anxiety

due to a life-threatening cancer (74–76). A detailed summary of

the research on this topic is presented in the form of a table. Overall,

psilocybin administration sessions with some form of psychological

support appear to be very effective in treating symptoms of

depression and have been reported to occur as early as one week

after treatment (69, 70, 72) or even immediately after the acute

effects have worn off (74), which is a very promising and desirable

feature as most previous antidepressant treatments take some time

to reach full efficacy. The therapeutic effect has been reported to last

up to 12 months after treatment (71) The profile of adverse effects of

psilocybin that has emerged in these studies appears to be mild, with

headache, nausea and dizziness being most commonly reported and

serious adverse effects being rare.
4 Alcohol use disorder

Worldwide, around 237 million men and 46 million women

suffer from alcohol use disorders (78). Alcohol abuse has a negative

impact on the health of the individual and also has social

consequences. Every year, 3 million people die from alcoholism,

which accounts for 5.3% of all deaths (78). Therefore, it is crucial to

reduce alcohol consumption in society and find an effective

treatment method for addiction.

Current research on psilocybin therapies mainly focuses on the

combination of behavioral therapy with two psilocybin sessions (78).

Some studies introduce a comparison group receiving a placebo (79).

The following studies (Table 2) show that patients participating in

concurrent behavioral and psilocybin therapies are more effective in

maintaining sobriety (78). Interestingly, patients showed a lower

frequency of heavy drinking episodes (79). In addition, psilocybin
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their ability to stay sober. The effects of therapy last up to 36 weeks

(79). Further research is needed, but the results are promising.
5 Nicotine addiction

Nicotine addiction is currently one of the main factors causing

serious health problems such as respiratory cancers or Chronic

Obstructive Pulmonary Disease (81). Treating the health effects of

smoking is a significant burden on health care budgets (82). That is

why it is so important to search for an effective treatment. In 2020

statistics showed that about 22.3% of the world’s population

consumes nicotine. Most consumers are male: 36,7% of male

population uses tobacco (81). In highly developed countries,

nicotine use is declining, especially among the highly educated

population. In contrast, the number of smokers is increasing in low-

and middle-developed countries (83). In one study (Table 3),

nicotine-dependent patients were given two or three doses of

psilocybin. The patients took part in cognitive behavioral therapy

at the same time. The researchers tested the maintenance of non-

smoking after 12 and 16 months. More than half of the subjects

were successful, showing that psilocybin can facilitate smoking

cessation. It may also prove useful in reducing the risk of

relapse (84).
6 Obsessive-compulsive disorder

Obsessive-compulsive disorder (OCD) is a prevalent condition

characterized by intrusive thoughts that provoke intense emotional

tension. To alleviate/relieve this distress, individuals often engage in

repetitive behaviors or rituals (85). It is estimated that around 2.3%

of the population will develop OCD during their lifetime (86).

Typically, the onset of the disorder occurs during adolescence or

early adulthood and affects both genders equally, although among

younger individuals, males are more frequently affected. Research
TABLE 2 Summary of the research regarding psilocybin use in the treatment of Alcohol Use Disorder.

Authors
and year

Type
of

study

Sample
size

Characteristic
of participants

Intervention Results Conclusions

Bogenschutz
et al.

2015 (79)

RCT 10 Alcohol-
dependent patients

4 weeks of treatment without
psilocybin, then psilocybin

administered orally in one or
two sessions

Abstinence increased
significantly during the 36-
week follow-up. Patients also
declared a higher self-efficacy

of abstinence

The study shows that the use
of psilocybin in the treatment
of alcoholism can help patients
stay sober longer and help
them feel self-efficacious

in abstinence

O’Donnell
et al.

2022 (80)

RCT 96 Alcohol-
dependent
volunteers

Oral dose 25 mg/70 kg psilocybin
or 50mg diphenhydramine (active

placebo) in each of the two
sessions (at weeks 4 and 8). The
dose may have been increased in

the second session.
at the same time, the patients

participated in psychotherapy for
12 weeks

The percentage of days of
heavy drinking during the
32-week study period was

9.7% for the psilocybin group
and 23.6% for the

diphenhydramine group.
The psilocybin group also
had lower average daily
alcohol consumption

The study shows that using
psilocybin along with

behavioral therapy can reduce
the number of days of heavy
drinking and the overall

amount of alcohol consumed
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exploring the potential use of psilocybin in treating OCD is still in

its early stages; however, initial findings indicate promising

prospects for further investigation. In a recent study (Table 4),

the patients participated in four sessions involving varied doses of

psilocybin. Remarkably, the participants reported a reduction in

symptoms following the first or second session, with effects lasting

longer than 24 hours. Moreover, the perceived therapeutic benefits

seem to outweigh the relatively low risk of side effects associated

with psilocybin administration (87).
7 Discussion

7.1 Interpretation of results

The study’s outcomes reinforced the hypothesis that psilocybin

in medical context could prove extremely useful for certain patients

suffering from various mental disorders. Currently, one of its most

promising applications appears to be the treatment of major

depression disorder, although its effectiveness in the treatment of

alcohol use disorder and OCD also appears promising. These results

are entirely to be expected given the extensive scientific literature

highlighting psilocybin’s diverse and wide-ranging properties. The

substance primarily acts on the nervous system through its strong

affinity for serotonin receptors such as 5-HT2A and 5-HT1A, but

recent research has also focused on its links to glutamate and its

receptors. The main changes that occur under the influence of this

psychoactive substance include changes at the epigenetic level, the

promotion of neuroplasticity and changes in the activity of certain

neuronal networks. It is important to emphasize that the effects

observed in clinical studies are due to interactions at both

neurobiological and psychological levels, without exposing

patients to excessive health risks. The safety of psilocybin therapy
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is underlined by a study comparing its efficacy and side effects with

those of escitalopram, the standard medication for depression.

According to the results, patients with depression who took

psilocybin experienced fewer side effects (69). Another significant

advantage of psilocybin therapy is that the patient does not have to

take the substance daily over a long period of time. This in turn

could significantly reduce human error and premature

discontinuation of therapy.
7.2 Limitations of the study

This article has several limitations, including methodological

constraints. Relying on available English-language publications

from specific databases, we may have overlooked some of the

available studies. Furthermore, the results of the presented studies

may have been overly generalized or extrapolated by us, given the

small patient groups in some of the cited studies. Another issue

undoubtedly lies in the problem of adequate result objectification

and measurement limitations - many effects of psilocybin therapy

are subjective and difficult to measure using standard psychometric

tools, which may hinder the interpretation and assessment of

therapy effectiveness. Equally important to note is the lack of

long-term safety and side effects data of this type of therapy in all

contexts, which should be taken into account in further research.
7.3 Psilocybin – current usage patterns and
addiction concerns

In the realm of psilocybin’s classification as a Schedule I

substance under prohibition, concerns remain about its addictive

and harmful potential. However, in the case of this psychedelic, the
TABLE 3 Summary of the research regarding psilocybin use in the treatment of nicotine addiction.

Authors
and year

Type
of

study

Sample
size

Characteristic of participants Intervention Results Conclusions

Johnson et al.
2017 (84)

open-
label
pilot
study

15 Participants were 15 smokers - 5 women
and 10 men with no history of serious
mental illness. Their average age was 51
years. They smoked an average of 19

cigarettes a day for an average of 31 years.
On average, they had 6 prior attempts to

quit smoking

Patients took two to three
sessions of psilocybin (first
20mg/70kg, second 30mg/
70kg) in combination with
cognitive behavioral therapy

(CBT) for
smoking cessation

10 participants remained
abstinent from smoking
after 12 months of follow-
up. In the long-term 16-

month follow-up,
abstinence was confirmed

in 9 patients

The results of the
study suggest that
psilocybin may
help maintain
long-term
abstinence

from nicotine
TABLE 4 Summary of the research regarding psilocybin use in the treatment of OCD.

Authors
and year

Type
of

study

Sample
size

Characteristic
of participants

Intervention Results Conclusions

Moreno et al.
2006 (87)

RCT 9 patients diagnosed
with OCD, no other
psychiatric disorders

4 sessions with low (100 mcg/kg), medium (200 mcg/kg)
high dose (300 mcg/kg) psilocybin. Additionally after the
first session, a randomized and double-blind very low

dose was administered. A break between sessions lasted a
minimum of one week. Sessions lasted 8 hours and were

held in the hospital

the study received
decreases in OCD

symptoms in
YBOCS scale (23–
100%) after one or
more sessions

Taking psilocybin
under controlled
conditions can
reduce OCD
symptoms
in patients
RCT, Randomized Controlled Trial; OCD, Obsessive-Compulsive Disorder; YBOCS, Yale-Brown Obsessive Compulsive Scale.
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available data suggest a low addictive potential due to two factors

(88). Firstly, users quickly develop a tolerance to the substance due

to rapid receptor desensitization (89, 90). Secondly, psilocybin acts

primarily as an agonist of serotonin receptors, which differs from

highly addictive drugs such as amphetamines or cocaine, which act

directly on the mesolimbic dopaminergic pathway. When

discussing the issue of addictive potential, it is relevant to

consider what we know about today’s psilocybin users. Nowadays,

the substance is used at events associated with rave and psychedelic

trance (psytrance) culture due to its ability to induce altered sensory

experiences (including synesthesia, heightened music perception,

and visual hallucinations) (91, 92). At such events, appropriate

music is played, accompanied by visual effects. While rave culture

focuses on entertainment, psytrance culture focuses on spirituality

and personal development (91, 92). Likewise, individuals engaged in

various rituals involving “sacred plants” often aim to address a

variety of psychological issues by ingesting psilocybin, N,N-

Dimethyltryptamine (DMT), or ayahuasca. The “guides” or

“supervisors” of the participants during such events are often

people without appropriate training, and qualified medical

professionals are not on-site, leading to numerous problems and

risks for those seeking help. Therefore, the future adoption of

standardized medical protocols and procedures that include the

use of psilocybin-assisted psychotherapy in patients to treat specific

conditions may prove to be a legal and safer alternative for

individuals seeking such therapeutic interventions.
7.4 Implications for future research

Despite the existence of the previously mentioned findings, many

issues still require further research and verification. Future studies

should focus on longitudinal tracking of psilocybin treatment outcomes

to assess the long-term efficacy and its safety. Understanding the

duration and stability of the therapeutic effects can guide clinical

application and patient follow-up strategies. Additionally, there is a

need to delve deeper into the mechanisms through which psilocybin

exerts its effects. Research focusing on the neurobiological changes,

receptor interactions, and molecular pathways activated by psilocybin

will provide insight not only into its therapeutic potential and possible

side effects but may also contribute to our better understanding of the

pathophysiology of mental illness in general. Moreover, the existing

literature suggests the need for further exploration of its therapeutic

possibilities. Beyond the conditions outlined previously, psilocybin-

assisted therapy may hold broader implications. These diseases

potentially encompass, for instance, social anxiety, generalized

anxiety disorder, anorexia nervosa, post-traumatic stress disorder, or

even negative symptoms of schizophrenia and personality disorders

(93–97). Hence, it appears necessary to conduct additional studies in

these areas and determine the effectiveness of psilocybin. Another

aspect to scrutinize remains the therapy’s alterations. Contemporary

scientific literature already contains preliminary suggestions for

modifications that could prove beneficial. These include the inclusion

of additional ingredients or the use of medical psilocybin in slightly

different contexts. For instance, a recent study investigated one

such proposal, in which patients received a small dose of
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methylenedioxymethamphetamine (MDMA) alongside psilocybin

psychotherapy (98). The results indicated that patients had fewer

challenging experiences while reporting increased feelings of self-

compassion, love, and gratitude. At this point, it is worth considering

the potential synergy between psilocybin and other rapid-acting

antidepressants, including ketamine (99). Given the research

outcomes regarding esketamine’s efficacy in depression, or the

encouraging preliminary findings from studies involving arketamine,

these matters unquestionably warrant deeper scientific exploration

(100). Another proposal - using virtual reality (VR) techniques in

therapy sessions, may have potential benefits, but its effectiveness has

not been examined. However, researchers believe that such

incorporation might help patients relax, relieve their anxiety, and

enrich their overall experience (101). A recently presented, related

approach explores the medical potential of psilocybin in combination

with mindfulness training. The study hypothesized that such a

combination may alter self-awareness and connectivity of the brain’s

default network, translating into long-lasting results (102).

Undoubtedly, further research is needed to investigate the

therapeutic effects of psilocybin. This could help us to better

understand psilocybin’s mechanisms of action, confirm these

preliminary findings and determine the best methods for its

integration into clinical practice.
7.5 Practical applications
and recommendations

Based on our findings, we would like to outline several key issues

and suggest specific actions that could contribute to better utilization of

such therapies in the future. Firstly, to ensure optimal help for patients,

therapists overseeing the process should undergo a standardized

training program. This program should emphasize managing

potential adverse effects and providing adequate support for

participants before, during, and after psychedelic sessions.

Additionally, it is crucial to define the prevailing therapeutic

approach during these activities. The literature presents numerous

proposals for therapeutic approaches, including well-established

Cognitive-Behavioral therapy approaches such as Acceptance and

Commitment Therapy or the related Accept, Connect, Embody

model, as well as less scientifically grounded approaches like

mindfulness-based therapies (103–108). Each approach brings

unique perspectives, suggesting an integrative model might be the

most appropriate. Flexible utilization of therapeutic techniques drawn

from various approaches allows for tailoring the therapeutic tool to

individual needs. However, additional research comparing the

effectiveness of different approaches would be the most adequate

solution and could provide us with the most information.

Interestingly, an analysis of therapy outcomes indicates variations in

the therapeutic doses of psilocybin across different conditions. For

instance, in the treatment of drug-resistant depression, significantly

higher doses of psilocybin (40 mg/70 kg) demonstrate greater efficacy

compared to lower doses. Conversely, the maximum effective dose for

secondary depression is lower (8.92 mg/70 kg) than for primary

depression (24.68 mg/70 kg) (109). However, in the context of OCD

therapy, higher doses of psilocybin have not shown increased
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effectiveness (87). Notably, in addiction studies referenced in this

article, large doses of psilocybin have proven effective – specifically,

25 mg/70 kg in alcohol addiction treatment (80) and 20–30 mg/70 kg

for nicotine addiction treatment (84). These findings underscore the

importance of tailoring psilocybin dosages based on specific

therapeutic objectives and patient profiles, highlighting the need for

personalized treatment approaches in clinical practice. Furthermore,

another challenge we face is the proper education of society regarding

new psychiatric medications, including psilocybin. It is crucial to

outline both the benefits and risks associated with psychedelic-

assisted therapy. Appropriate informational campaigns could provide

the necessary information to revise beliefs about this psychedelic.

However, media reports and online information can instill in some

individuals struggling with mental disorders a desire to seek out such

interventions from unverified, illegal sources. Hence, conducting direct

conversations in medical settings about this matter can be paramount.

One objective will be to enhance awareness of the potential risks

associated with self-administration of this substance. Another one will

be to avoid the use of the services of self-proclaimed therapists or

“spiritual guides” by patients. Appropriate set and setting as well as

professional medical supervision are also necessary due to the fact there

are potentially dangerous side effects that, although rare, may appear

after administering psilocybin. In literature, we can find reports of

elevated blood pressure, psychotic episodes, paranoia, extreme fear, and

mood alterations, including euphoric mood (108, 110). It’s important

to highlight that such effects may precipitate treatment-emergent

affective switches in individuals with bipolar disorder (111). Hence,

patients should be discouraged from seeking a substitute for psilocybin-

assisted psychotherapy on their own to reduce the likelihood of their

occurrence as much as possible.
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7.6 Conclusions and their significance

The investigation into Psilocybin-Assisted Psychotherapy within

this article showcases its potential as a significant therapeutic tool for

addressingMajor Depressive Disorder, Obsessive-Compulsive Disorder,

and Substance Use Disorders, precisely targeting alcohol and nicotine

dependencies. Nevertheless, as highlighted previously, the literature

indicates the necessity of evaluating the effectiveness of this therapy in

other psychiatric conditions. In general, the medical application of

psilocybin appears to offer promising prospects for several reasons.

Firstly, it rapidly alleviates symptoms of the conditions and maintains

the durability of these effects over an extended period. Then, it

represents a hybrid approach that marries conventional

psychotherapy with psychedelic sessions involving controlled

substance administration. As a result, this reduces the likelihood of

human errors and patient discontinuation, often observed with standard

antidepressant medication therapies. It is worth mentioning that, on the

whole, patients have exhibited good treatment tolerance. However,

some articles have reported isolated side effects cases that carried

potential health risks. Lastly, but equally principal is providing hope

to patients for whom traditional forms of therapy have fallen short. In

addition, some study participants have already met these hopes. Its

effectiveness in previously treatment-resistant cases likely stems from

the multifaceted approach of this psychotherapy. As noted earlier, the

utilization of this substance involves pharmacological, neurocognitive,

and psychological levels. Thus, it provides a dual approach - it addresses

the patient’s symptoms and supports substantial mental and emotional

transformation. However, despite these positive indications, there

remain areas requiring further investigation. Future research should

focus on optimizing dosing protocols, understanding the full spectrum
FIGURE 2

A schematic presenting the main outcomes derived from this literature review. To facilitate understanding, the conclusions have been organized into
four categories: advantages, weaknesses, opportunities, and future directions.
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of psychological impacts, and expanding the scope of disorders treatable

with psilocybin. Additionally, regulatory frameworks need to evolve to

consider the therapeutic benefits of psychedelics like psilocybin while

ensuring safe and controlled usage. In conclusion, psilocybin-assisted

psychotherapy represents a novel and potentially transformative

approach to psychiatric treatment, meriting significant attention and

resource allocation for continued study and eventual integration into

clinical practice (Figure 2).

Author contributions

SS: Writing – review & editing, Writing – original draft, Project

administration, Conceptualization. PG: Writing – review & editing,

Writing – original draft. KG: Writing – original draft. GW:Writing –

review & editing, Supervision.

Funding

The author(s) declare that no financial support was received for

the research, authorship, and/or publication of this article.
Frontiers in Psychiatry 12
Conflict of interest

GW served as a member of Advisory Board of: Angelini Pharma

Polska, received honoraria for lectures from: Canopy Growth

Polska and Angelini Pharma Polska, support for attending

meetings from: Angelini Pharma Polska, Apotex Poland/

Aurovitas Pharma Polska and Lek-AM.

The remaining authors declare that the research was conducted

in the absence of any commercial or financial relationships that

could be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
References
1. Howes OD, Thase ME, Pillinger T. Treatment resistance in psychiatry: state of the
art and new directions. Mol Psychiatry. (2022) 27:58–72. doi: 10.1038/s41380–021-
01200–3

2. Sousa TR, Rema J, MaChado S, Novais F. Psychedelics and hallucinogens in
psychiatry: finding new pharmacological targets. Curr Top Med Chem. (2022) 22:1250–
60. doi: 10.2174/1568026621666211201145800

3. Nutt D. Psychedelic drugs—a new era in psychiatry? Dialogues Clin Neurosci.
(2019) 21:139–47. doi: 10.31887/DCNS.2019.21.2/dnutt

4. Solmi M, Chen C, Daure C, Buot A, Ljuslin M, Verroust V, et al. A century of
research on psychedelics: A scientometric analysis on trends and knowledge maps of
hal lucinogens , entactogens , entheogens and dissociat ive drugs . Eur
Neuropsychopharmacol. (2022) 64:44–60. doi: 10.1016/j.euroneuro.2022.09.004

5. Heal DJ, Smith SL, Belouin SJ, Henningfield JE. Psychedelics: threshold of a
therapeutic revolution. Neuropharmacology. (2023) 236:109610. doi: 10.1016/
j.neuropharm.2023.109610

6. Nichols DE, Walter H. The history of psychedelics in psychiatry.
Pharmacopsychiatry. (2021) 54:151–66. doi: 10.1055/a-1310–3990

7. Carod-Artal FJ. Hallucinogenic drugs in pre-Columbian Mesoamerican cultures.
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