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ABSTRACT 

Objective: The purpose of the following review was to summarize the recent 

studies on proposed mechanisms of action of psychedelic drugs (psilocybin, 

MDMA, LSD), their therapeutic potential in mental disorders (depression, PTSD, 

addictions), and the evaluation of their safety. This review also discusses the 

barriers to the clinical implementation of these agents. Methodology: The paper 

combines a review of scientific literature on the mechanisms of action of 

psychedelics and their effects on neural networks like the Default Mode Network 

(DMN), as well as their propensity to trigger the activation of neuroplasticity and 

induce introspection. The review includes clinical and experimental studies, 

meta-analyses, and systematic literature reviews. Results: Psychedelics hold the 

most promise as a potentially therapeutic modality in the treatment of treatment-

resistant depression, the mitigation of existential dread in the terminally ill, and 

as an adjunct in the treatment of addiction. Psychedelics operate through 

modulation of activity across neural networks, amplified neuroplasticity, and the 

opportunity for affective insight and catharsis. Further research must evaluate 

the lasting effects and bodily safety of these substances. Conclusion: Psychedelic 

compounds show potential for clinical applications, but they also raise multiple 

ethical, legal, and social problems. We require additional research to establish 

these compounds’ extended consequences, safety parameters, and optimal 

conditions.  
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1. INTRODUCTION  

People have been using psychedelics for ages or millennia, mainly for ceremonial and religious reasons. In the West, the quest for their 

medical utility started in earnest with the isolation of mescaline in the late 19th century. And then there was LSD in the 1940s; the new 

psychedelic agent led to a burst of psychopharmacologic inquiry in psychiatry, particularly in the 1950s. These substances received a 

lot of research attention until LSD was banned in the late 1960s over fears of misuse or negative impacts on society. MDMA was first 

synthesized in the late 1970s and early 1980s, and the mid-1980s banned it. Even so, the last 20 years have seen a growth of focus on 

using psychedelics to treat mental health illnesses.  

Most leading scientific institutions publish hundreds of studies globally today, investigating their therapeutic potential (Sessa, 

2016). Nowadays, depression, anxiety disorder, post-traumatic stress disorder, and addiction to alcohol or drugs are some of the most 

widespread mental health disorders, affecting more than one billion people worldwide. Current therapeutic practices, including 

pharmacotherapy and psychotherapy, often do not meet treatment objectives, particularly in treatment-resistant disorders, which 

manifest in 20–60% of patients seeking mental health treatment (Howes et al., 2022).  

Substances like psilocybin, MDMA, LSD, and DMT — most often associated with recreational or ceremonial use — have recently 

been re-examined in clinical settings. Classical psychedelics such as psilocybin and LSD work not only via serotonin receptors but also 

significantly change the perception of reality, enable deep introspection, and enhance brain plasticity. These properties might assist the 

therapeutic process to produce enduring positive changes in the mental state of patients (Kelmendi et al., 2022). However, psychedelics 

remain controversial, although they show promising outcomes.  

In the United States and many other countries, they fall into the category of Schedule I substances, which means they have no 

medical use and pose a substantial risk for abuse. As psychedelics are about to become part of therapeutic or medical practice, research, 

appropriate legal guidelines, and guidelines for safe use are extremely necessary. This review seeks to summarize the recent approach 

to psychedelics, considering their use in treatment, action mechanisms, therapeutic efficacy, and issues regarding clinical use. 

 

2. METHODOLOGY 

Literature search process  

The literature review included only articles indexed in high-quality databases such as PubMed, Scopus, Web of Science, and PsycINFO. 

The search strategy included relevant terms about the active substances of interest, such as psychedelics, psilocybin, LSD, and MDMA, 

as well as terms that indicate a clinical angle to the research, such as depression, mental health, anxiety, PTSD, OCD, addiction, and 

psychedelic-assisted therapy. We collected pending or completed clinical trial data from the Clinical Trials database. We limited the 

search to papers published in January, 2014 to June, 2024 to include only the latest discoveries. We also supplemented the review with 

additional literature illustrating the historical context of psychedelics in psychiatry and detailing clinical techniques employed in 

studies (e.g., psychedelic-assisted psychotherapy). 

 

Inclusion and exclusion criteria 

Inclusion criteria for the review were clinical studies (both randomized and nonrandomized) of meta-analysis and systematic reviews 

evaluating the influence of psychedelic therapy on the treatment of mental disorders, reports on potential mechanisms of action of 

psychedelics based on the latest scientific findings, their therapeutic use in the treatment of depression, PTSD, addictions and other 

disorders, as well as papers that contained the most detailed information about the safety and therapeutic effect of medications used. 

Exclusion criteria included papers not published in peer-reviewed scientific journals, articles that did not include empirical data, such 

as philosophical essays and opinion pieces, or studies that considered the recreational use of psychedelics.  

 

Publication selection process 

We initially screened the articles using their title and abstracts, then followed by screening their full texts for compliance with our 

inclusion criteria. 
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Data analysis 

We extracted data from the selected articles, including characteristics of patients, type of psychedelic taken and route of administration, 

clinical outcomes (changes in symptoms and long-term therapeutic effects), as well as adverse effects of psychedelics, and safety data. 

 

3. RESULTS AND DISCUSSION 

Overview of retrieved publications 

We identified a total of 246 publications through the systematic literature search. Based on the review of abstracts and titles, we 

selected 198 articles, 48 of which were removed from the review due to duplication (n = 48). We excluded one hundred sixty-seven 

articles from this review based on the exclusion criteria. Finally, the review included 29 publications. They consisted of 11 clinical 

studies and 18 meta-analyses, systematic reviews, and descriptive or experimental studies. 

 

Summary of selection results 

The literature selection process provided a diverse dataset on the therapeutic potential of psychedelics in psychiatry. The chosen 

publications form a robust foundation for analyzing the mechanisms of action of these substances and their effectiveness in treating 

mental disorders. 

 

Mechanisms of psychedelic action 

Classic psychedelics such as psilocybin, LSD, and mescaline act predominantly via serotonin receptors, particularly the 5-HT2A 

subtype. Stimulating these receptors triggers a wide array of neurobiological responses critical to their therapeutic action. The most 

crucial reaction is the promotion of synaptic plasticity. 5-HT2A stimulation is associated with general increases in neuroplasticity 

capability, enabling the brain to reorganize nerve connectives. Research suggests psilocybin can stimulate the growth of new dendrites 

and synapses Carhart-Harris et al., (2018), Timmermann et al., (2018), resulting in the improvement of mood as well as adaptive 

processes in the brain, as well as neurochemical changes - psychedelics affect the release of serotonin, dopamine, and glutamate, 

thereby altering activity in networks involved in processing emotions and memory (Nichols, 2016). 

 

Impact on neural networks  

The primary mechanism of action of psychedelics is their effect on a brain network involved in self-referential thoughts, planning, and 

rumination, called the Default Mode Network (DMN). In contextual disorders like depression or other trauma-derived disorders, DMN 

is typically overactive, leading to rumination and rigid negative thought patterns. Psychedelics inhibit DMN activity, which allows for 

more flexible thinking and openness to new perspectives (Lebedev et al., 2021). This effect will result in a greater connection between 

areas of the brain, which might explain the intense perceptual and emotional experiences associated with psychedelic use (Carhart-

Harris et al., 2014). 

 

Psychological effects arising from biological mechanisms  

Increased connectivity between different brain regions may help to elucidate the profound perceptual and emotional experiences 

during psychedelic use, including introspective effect - reduced activity of the DMN may facilitate greater introspection among 

patients, allowing them to process traumas and counter negative cognitive schemata Dos-Santos et al., (2016), ego dissolution - 

psychedelics can promote the dissolution of the boundaries between ‘self’ and environment, which can lead to mystical experiences 

and a feeling of unity with the environment Tagliazucchi et al., (2016), emotional catharsis - the intense emotional experiences that 

psychedelics can facilitate the processing of emotions, allowing patients to release and understand their repressed emotions (Roseman 

et al., 2019). 

 

MDMA: A Distinct Mechanism of Action 

MDMA, though distinct from a classical psychedelic, takes effect via a separate neurochemical pathway. At its core, MDMA induces 

the release of serotonin, dopamine, and norepinephrine, suppressing fear and stress reactions. This effect enables patients to face 

traumatic memories in a safe therapeutic environment (Mithoefer et al., 2018). Additionally, the elevated oxytocin levels mediate the 
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psychological effects of this drug to strengthen the bond between therapist and patient, subsequently amplifying the impact of 

psychotherapy (Hysek et al., 2014). 

 

Therapeutic applications 

Psilocybin 

Numerous studies associate a statistically significant reduction in depressive symptoms following one or two doses of psilocybin 

(Lyons and Carhart-Harris, 2018; Carhart-Harris et al., 2016; Davis et al., 2021; Ross et al., 2016). These benefits were also maintained, 

including reductions in symptoms persisting at 6 months Griffiths et al., (2016), Carhart-Harris et al., (2016), 8 months Ross et al., 

(2016), and even 12 months (Gukasyan et al., 2022). A study comparing the differences between psilocybin and escitalopram Carhart-

Harris et al., (2021) showed no significant differences considering these two treatments at six weeks. Still, psilocybin was favored in 

secondary outcome measures.  

Both treatments were adequate, but the small sample groups may have limited detection of subtle variations. Studies comparing 

moderate or high doses of psilocybin vs placebo or low doses found significantly more efficacy at higher doses. Moreover, participants 

who received lower doses initially exhibited similar symptom improvements as the high-dose participant group despite subsequently 

receiving higher doses (Griffiths et al., 2016). Using niacin as a placebo in a different study brought comparable results (Ross et al., 

2016). These studies confirm that a single moderate or high dose of psilocybin results in a substantial improvement in depressive 

symptoms. 

Except for one study Carhart-Harris et al., (2021), most studies provided data on the magnitude of the therapeutic effects, which 

were substantial at all measurement points and decidedly favored using psilocybin. If we consider therapy safety, six out of eight 

studies reviewed Davis et al., (2021), Ross et al., (2016), Griffiths et al., (2016), Carhart-Harris et al., (2016), Carhart-Harris et al., (2021). 

Gukasyan et al., (2022) reported that the adverse effects were mild and transient (headache, dizziness, nausea, and tachycardia). Those 

did not limit the continuation of treatment. Notably, there were no cases of dependence on psilocybin.  

Notably, the side effect profile of psilocybin was comparable to that of escitalopram in terms of duration and intensity (Carhart-

Harris et al., 2021). Psilocybin has demonstrated itself to work wonders on existential anxiety and depression for the terminally ill. Over 

80% of cancer patients studied had clinically notable alleviation in depression and anxiety after one or two sessions of psilocybin, and 

that effect lasted for over six months (Griffiths et al., 2016). In another study, 60–80% of participants reported antidepressant or 

anxiolytic effects up to 4.5 years post administration of psilocybin (Agin-Liebes et al., 2020). Psilocybin has other clinical applications as 

well, most notably for the treatment of addiction, particularly alcohol dependence.  

In one study by Bogenschutz, a double-masked trial of over 32 weeks showed that the percentage of participant’s heavy drinking 

days was reduced by 13.9% while taking psilocybin than placebo. Average daily alcohol consumption also declined (Bogenschutz et al., 

2022). In another study related to nicotine dependency, 80% of participants were still smoke-free six months after psilocybin therapy. 

The termination rate was highly above the reported cessation rates for behavioral or pharmacotherapeutic therapies (<35%) (Johnson et 

al., 2014). The reduction of depression symptoms alongside those of anxiety and addiction demonstrates psilocybin’s powerful 

transformative nature. The results are promising, yet more thorough research must confirm psilocybin's safety and efficacy over 

extended periods. 

 

LSD 

Research shows that LSD treatment might help terminal patients reduce their anxiety and depression levels. Research shows sizeable 

reductions in state anxiety as daily experience Holze et al., (2023) and trait anxiety (predisposition) in terminally ill patients (Gasser et 

al., 2014). These improvements typically lasted months after therapy (Holze et al., 2024). LSD’s effect on the treatment of resistant 

mental health disorders stems from its ability to modulate emotional and cognitive processes profoundly. Despite limited studies and 

legal constraints, clinical research indicates LSD may have an advantage as an alternative to standard depression treatments for 

patients who do not respond to traditional methods. Further studies are needed to determine the best therapeutic protocols. 

 

MDMA 

MDMA (3,4-methylenedioxymethamphetamine) is showing much promise as a treatment for post-traumatic stress disorder (PTSD). 

Recent research under strict protocols yields encouraging outcomes that could revolutionize the treatment standards for the disorder. 
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MDMA-assisted therapy was significantly more effective than placebo on all treatment outcome measures. Philip E. Wolfson had 

shown that those who took MDMA had markedly fewer anxiety symptoms. MDMA participants had significant reductions in anxiety 

compared to the placebo group, with standard measures like the Hamilton Anxiety Scale (HAM-A). Those who had received MDMA 

reported improvements in quality of life and a greater sense of control over their situation.  

These preliminary results suggest that MDMA-assisted psychotherapy may have long-term outcomes that could benefit those 

struggling with severe illness (Wolfson et al., 2020). In a study by Mitchell et al., (2023), 67% of patients who tried MDMA paired with 

therapy no longer met diagnostic criteria for PTSD even two months after their tests ended. In the control group who received a 

placebo with treatment, this percentage was only 32% (Mitchell et al., 2023). Mithoefer et al., (2018) conducted a study showing that 

effective therapy is directly related to MDMA dosage. Patients who took higher doses of MDMA showed the most significant reduction 

in PTSD symptoms. Within that cohort, 67% did not meet the diagnostic criteria for PTSD post-intervention as opposed to lower doses 

(Mithoefer et al., 2018).  

MDMA was well tolerated by participants, with side effects including short-term and mild headaches, blood pressure fluctuations, 

and nausea (Wolfson et al., 2020; Mitchell et al., 2023). One study reported four serious adverse effects, three of which were deemed 

unrelated, and the remaining were likely related to the treatment with the study drug (Mithoefer et al., 2018). Combined with 

psychotherapy, MDMA is a breakthrough treatment for PTSD — especially for cases resistant to standard therapy. Research establishes 

its high effectiveness and safety in controlled environments. With more research and the development of regulations, it is likely to 

become an essential part of trauma treatment.  

Finding therapeutic efficacy, studies of psychedelics have yielded promising results that will change the gold standards of 

treatment of mental health issues. Psilocybin, LSD, and MDMA are effective in treating some disorders that do not respond to standard 

treatments, including depression and PTSD (Table 1). Low processing doses of these substances may account for the ability to induce 

‘relearning’ of patients, resulting in positive changes that include long-term reinforcement that persists long after the drug’s effects 

wear off. The studies suggest that one or two psilocybin-fuelled treatment visits may lead to a reduction in depressive symptoms that 

can last up to a year. 

MDMA studies emphasize its unique role in treating PTSD because it can foster a stronger bond between patient and therapist and 

lessen anxiety responses. Clinical studies reveal that more than 50 percent of patients who underwent MDMA-assisted therapy did not 

suffer from PTSD after completing the treatment. These results are particularly significant given the ineffectiveness of currently used 

treatments in these patient groups. 

 

Table 1 Possible use of psychedelics in mental disorders 

Substance Possible use Reference 

Psilocybin 

Depression 

Carhart-Harris et al., 2016  

Carhart-Harris et al., 2021  

Davis et al, 2021  

Griffiths et al., 2016  

Gukasyan et al., 2022  

Lyons and Carhart-Harris, 2018  

Ross et al., 2016  

Existential anxiety and depression for the terminally 

ill patients 

Agin-Liebes et al., 2020  

Griffiths et al., 2016  

Treatment of addiction 
Bogenschutz et al., 2022  

Johnson et al., 2014  

LSD Anxiety 

Gasser et al., 2014  

Holze et al., 2023  

Holze et al., 2024  

MDMA PTSD 
Mitchell et al., 2023  

Mithoefer et al., 2018  
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Wolfson et al., 2020  

 

However, there are many barriers to the incorporation of psychedelics into everyday clinical practice. The utmost obstacle is that 

they are hard to access for research or therapy due to psychedelics being considered Schedule I drugs. On the grounds of this 

classification, psychedelic research requires controlled treatment protocols and caution regarding possible misuse. Safety is another 

vital criterion. Most studies reported that adverse effects were transient and mild, but further studies are required to assess the long-

term effects of psychedelics. Exploring their impact on individuals with co-occurring conditions and potential drug-to-drug 

interactions, in particular. 

 

4. CONCLUSION 

For psychedelics to become a part of a standard treatment protocol, a realignment will also have to take place in the social and cultural 

conception of these substances. Educational campaigns may prove essential for diminishing the stigma around their use. With the 

development of new research and governmental policies, these substances might become one of the most effective resources for 

treating numerous different patients from around the globe. 
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