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ABSTRACT 

Psychedelics, including psilocybin, lysergic acid diethylamide, and dimethyltryptamine, and entactogens such as 3,4-
methylenedioxymethamphetamine are being investigated for treatment-resistant depression, post-traumatic stress 
disorder, anxiety, and substance use disorders. These compounds act primarily through serotonin 5-HT2A receptor 
agonism (psychedelics) or monoamine release (MDMA), leading to acute alterations in consciousness that may enhance 
neuroplasticity and emotional processing. Randomized controlled trials have shown rapid and sustained reductions in 
depressive and post-traumatic stress symptoms following one or two assisted psychotherapy sessions. Psilocybin has 
received breakthrough therapy designation from the US FDA for treatment-resistant depression and major depressive 
disorder, while MDMA-assisted therapy for post-traumatic stress disorder has completed phase 3 trials with positive 
results, though regulatory review has raised methodological and safety concerns. This review critically examines the 
pharmacology, clinical evidence, and regulatory considerations for psychedelics and entactogens, focusing on literature 
through mid-2025. Challenges include blinding, expectancy effects, therapist training, and long-term safety. Future 
directions include dose optimization, identification of biomarkers, and integration into mental health care. While 
promising, these therapies require rigorous evaluation and careful regulatory oversight. 
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1 INTRODUCTION 

Classic psychedelics (psilocybin, LSD, DMT) and entactogens (MDMA) are being re-evaluated as potential treatments 
for psychiatric disorders after decades of prohibition. Early clinical research in the 1950s–1970s suggested benefit in 
depression, anxiety, and substance use, but methodological limitations and social concerns halted studies. Recent 
rigorous trials have renewed interest, leading to breakthrough therapy designations and large-scale phase 3 programs. 

The pharmacology of these compounds differs: classic psychedelics primarily agonize serotonin 5-HT2A receptors, 
inducing profound changes in perception, cognition, and emotion. MDMA increases release of serotonin, 
norepinephrine, and dopamine, and also modulates oxytocin, producing emotional openness and reduced fear response. 

https://doi.org/10.58175/gjrbp.2025.4.4.0176
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Both are believed to promote neuroplasticity, potentially facilitating psychotherapeutic change when administered in 
controlled settings with psychological support. 

This review summarizes the current evidence and regulatory landscape, with references through August 2025. 

2 PHARMACOLOGY AND MECHANISMS   

Psilocybin is a prodrug converted to psilocin, a potent 5-HT2A receptor agonist. Activation of 5-HT2A receptors in 
cortical pyramidal neurons increases glutamate transmission and alters functional connectivity, disrupting default 
mode network activity and enhancing neuroplasticity. MDMA acts primarily by inhibiting monoamine reuptake and 
stimulating release, particularly serotonin, leading to acute subjective effects including euphoria, empathy, and reduced 
anxiety. It also reduces amygdala reactivity to negative stimuli, enabling processing of traumatic memories. Both agents 
promote downstream neurotrophic signaling (e.g., BDNF) and may reopen critical periods of plasticity. 

3 CLINICAL TRIAL EVIDENCE   

3.1 Psilocybin for Depression   

A landmark phase 2 trial in moderate-to-severe major depressive disorder showed that psilocybin 25 mg, administered 
with psychological support, produced significant reductions in depression scores compared with a low-dose control, 
with effects lasting weeks. Subsequent trials in treatment-resistant depression and cancer-related anxiety confirmed 
rapid and sustained benefits. A large phase 2b trial found that a single 25 mg dose was superior to 10 mg and 1 mg 
controls. Phase 3 trials are ongoing. Common adverse events include transient anxiety, headache, and nausea; serious 
adverse events are rare in controlled settings. 

3.2  Psilocybin for Other Indications   

Psilocybin has shown promise in end-of-life anxiety, alcohol use disorder, and tobacco cessation, though evidence is 
preliminary. Large trials are needed. 

3.3 MDMA-Assisted Therapy for PTSD   

MDMA-assisted therapy involves two or three 8-hour sessions with a therapist team. The MAPS phase 3 trials (MAPP1 
and MAPP2) reported significant reductions in PTSD symptoms, with  high response and remission rates. However, 
regulatory review identified concerns about blinding, therapist allegiance, and potential cardiovascular effects. An FDA 
advisory committee voted against approval in 2024, citing insufficient evidence of efficacy and safety. Further trials and 
regulatory discussions are ongoing. 

4 REGULATORY AND SAFETY CONSIDERATIONS   

Psychedelics and MDMA are Schedule I substances in the US and controlled elsewhere, limiting research and clinical 
use. Regulatory frameworks are evolving, with breakthrough therapy designations and compassionate use pathways. 
Challenges include standardization of psychological support, therapist training and accreditation, and risk of abuse or 
diversion. Safety concerns include cardiovascular effects (MDMA increases heart rate and blood pressure), potential for 
serotonin syndrome, and psychological adverse effects such as prolonged anxiety or psychotic reactions in vulnerable 
individuals. Long-term effects on neuroplasticity and mental health require further study. 

5 CHALLENGES AND LIMITATIONS   

Blinding is difficult due to obvious subjective effects, raising risk of expectancy bias. The contribution of psychotherapy 
versus drug effect is unclear. Patient selection criteria are important to exclude those with personal or family history of 
psychosis or bipolar disorder. Durability of response varies, and maintenance strategies are not established. Access and 
equity, including cost and therapist availability, are barriers. 

6 FUTURE PERSPECTIVES   

Ongoing phase 3 trials will clarify efficacy and safety. Biomarkers such as neuroimaging and electroencephalography 
may predict response. Newer compounds with shorter durations or reduced cardiovascular effects are in development. 
Integration into healthcare will require infrastructure for psychedelic-assisted therapy, training programs, and 
reimbursement models. Regulatory agencies may need new frameworks for combination drug–therapy products. 
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7 CONCLUSION 

Psychedelics and entactogens offer a novel paradigm for treating psychiatric disorders, with rapid effects and potential 
for neuroplasticity. Psilocybin shows robust evidence for depression, and MDMA-assisted therapy has demonstrated 
efficacy for PTSD, though regulatory hurdles remain. Careful evaluation, standardized protocols, and long-term safety 
data are essential before broad implementation. 
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