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Abstract:

In this review paper, we delve into the potential applicability of psilocybin - a

naturally synthesized psychedelic substance found within select species of fungi, as a

prospective avenue for depression treatment. Depression, a widespread psychological malady

affecting countless individuals across the globe, often proves stubborn against existing

treatment modalities, necessitating exploration into new options. The spotlight has

increasingly been cast on psilocybin, thanks to its promising therapeutic capacities for a

spectrum of mental health disorders, notably including depression. This article dissects the

operational mechanisms of psilocybin, referencing germane clinical trials, and weighing the

prospective risks and rewards related to its usage.

Pooled findings from an array of clinical studies hint at the possibility of psilocybin

furnishing swift and lasting advantages for managing depression and similar disorders. Trial

participants who underwent a combined regimen of psilocybin and psychotherapy recorded

enduring alleviation in their anxiety and depressive symptoms. Psilocybin has been observed

to trigger modifications in neural activity, predominantly in the brain's default mode network

(DMN) and the prefrontal cortex (PFC). These alterations have been correlated with a

decrease in self-oriented cognitive processes, an uptick in positive emotional states, and the

facilitation of neuroplasticity. When compared with standard antidepressant medications, the

symptomatic improvements seen with psilocybin were largely equivalent. Preclinical

investigations have also underlined psilocybin's potential in augmenting neural plasticity and

neurogenesis, thus hinting at its possible utility in the fields of neurosurgery and

neurooncology.

Słowa kluczowe: psilocybina, depresja, depresja odporna na leczenie

Introduction:

Depression stands as a predominant mental health issue, impacting countless

individuals globally and significantly impairing one's quality of life and holistic wellness. As

outlined by the World Health Organization (WHO), depression holds the notorious distinction

of being the principal driver of disability on an international level. (1) Close to 3.8% of the

global populace grapples with depression, encompassing 5% of the adult demographic
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(comprising 4% of males and 6% of females) and 5.7% of individuals who are above the age

of 60. (2) Within the United Kingdom's general populace, the incidence of major depressive

disorder stands roughly around 10%.

Addressing this intricate condition effectively is indeed a daunting task, and the

present gamut of treatment methods, which includes psychotherapy and medication, don't

universally succeed in all patient scenarios, thereby underlining the imperative need for

exploring alternative therapeutic strategies. (3,15)

One such exploratory alternative that has been increasingly gaining attention over

recent years is the application of psilocybin, a naturally derived psychedelic substance found

in particular types of mushrooms. Empirical research points to the potential of psilocybin as a

therapeutic tool for a host of mental health maladies, depression included. In this in-depth

review, our aim is to dissect the role of psilocybin as a depression treatment modality,

investigating its operational mechanisms, the relevant clinical trials undertaken, and the

potential risks and rewards that may accompany its usage.

Methods

We conducted a review in May 2023 searching for terms „depression”, „psilocybine”,

„depression-resistant treatment”. We searched Pubmed and Google Scholar databases to find

scientific papers addressing the treatment of depression with psilocybin based mainly on

papers written between 2016 and 2023.

Mechanism of action:

Psilocybin's Metabolism and Neuropharmacology

When consumed, psilocybin is swiftly metabolized within the mucosal lining of the

intestine, undergoing dephosphorylation catalyzed by specific enzymes like alkaline

phosphatase and non-specific esterase. The outcome of this metabolic conversion is psilocin,

the active form of psilocybin, which brings about its psychedelic effects (4).

The molecular architecture of psilocin bears similarity to that of serotonin, a crucial

neurotransmitter implicated in mood regulation and various critical brain activities (5). This

structural likeness grants psilocin the capacity to engage with certain serotonin receptors, with
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the 5-HT2A receptor being the primary one (6). Serving as an agonist to the 5-HT2A receptor,

psilocin forms a complex with the receptor and triggers its activation. The actuation of the 5-

HT2A receptor is widely considered as the pivotal mechanism catalyzing the psychedelic

influence of psilocybin (7). This particular receptor is predominantly located in brain areas

involved in perception, cognition, and mood modulation, including the prefrontal cortex (PFC)

(8). In light of recent research findings, it is suggested that psilocybin could harbor

therapeutic potential for treating depression by sparking alterations in neural activity across

various brain areas, notably the default mode network (DMN), and by fostering

neuroplasticity [8]. The DMN comprises a group of brain areas that are active during self-

focused thought processes and ruminations, which are typically seen in depression. Studies

indicate that psilocybin can reduce DMN activity, thereby lessening self-referential thought

patterns and enhancing positive mood and emotional receptivity (9).

Furthermore, psilocybin has been demonstrated to stimulate the synthesis and release

of brain-derived neurotrophic factor (BDNF), a protein that facilitates neuroplasticity,

particularly within the prefrontal cortex (PFC). As a crucial brain region involved in

emotional and cognitive regulation, the PFC is frequently linked to the pathophysiology of

depression. Psilocybin is associated with an enhancement of neural interconnectivity within

the PFC, a factor that could contribute to its antidepressant properties (10).

Results:

A pair of double-blind, placebo-controlled studies explored the impact of psilocybin

on depressive and anxious symptoms within individuals diagnosed with life-threatening

cancer. The initial study engaged 51 patients and documented noteworthy antidepressant and

anxiolytic responses that endured for a span of up to 6 months, with 83% and 79% of patients

achieving response benchmarks as per the Hamilton Anxiety Rating Scale (HAM-A) and

Hamilton Depression Rating Scale, respectively (11). The subsequent study involved 29

patients and revealed that psilocybin catalyzed immediate and prolonged reduction of anxiety

and depressive symptoms, with these effects persisting up until the concluding follow-up at

6.5 months. At this stage of follow-up, rates of response to antidepressant (Beck Depression

Inventory, BDI) or anxiolytic treatments (Hospital Anxiety and Depression Scale, HAD-A)

sustained high levels, falling within the 60-80% range (12).
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In an individual randomized, double-blind, controlled trial, the effectiveness of

psilocybin was juxtaposed with the routinely used antidepressant escitalopram for the

treatment of depression. This study revealed that psilocybin facilitated improvements in

depressive symptoms equivalent to those seen with escitalopram. While the distinction

between the two treatment groups was not statistically significant, the investigators

interpreted these findings as optimistic and supportive of additional exploration into the

potential advantages of psilocybin-based interventions in depression management (13).

A distinct investigation scrutinized the enduring effects of therapy assisted by

psilocybin in a cohort of 27 patients experiencing moderate to severe depression. The

outcomes highlighted a substantial diminution in depression scores that lasted up to 12

months post-therapy, characterized by a 75% response rate and a 58% remission rate. The

therapy demonstrated prolonged antidepressant effects and enhancements in mood, with no

severe adverse events reported (14). A Phase 2 double-blind trial that included 233

participants evaluated the efficacy of singular doses of 25 mg, 10 mg, and 1 mg (control) of

psilocybin, coupled with psychological support. As of the third week, the 25 mg dose

manifested superior improvements in the severity of depression, anxiety, mood, and

functioning compared to the 1 mg control, whereas the 10 mg dose resulted in smaller effects.

These results suggest that psilocybin may have a potential role in ameliorating a range of

patient-reported outcomes in treatment-resistant depression (15).

A particular study investigated the safety profile of concurrently administering

psilocybin to healthy individuals within the most extensive randomized controlled trial thus

far. In this Phase 1 study, healthy participants received either a singular dose of psilocybin (10

mg or 25 mg) or a placebo, aiming to evaluate its safety and impact on cognitive function and

emotional processing. The findings indicated that psilocybin was generally well-tolerated,

with no serious adverse events or marked adverse impacts on cognitive performance or

emotional processing observed (16).

The potential therapeutic uses of psilocybin have been a growing area of interest

recently, especially regarding its reported influence on enhancing neural adaptability and

fostering the growth of new neurons. A study conducted on rats exhibited that the

administration of psilocybin led to augmented neural adaptability and neurogenesis within the

prefrontal cortex, a brain region tied to cognitive and emotional regulation. Furthermore, this

study unveiled that psilocybin mitigates stress-related behavioral deficits observed in mice,

with the structural changes brought about by psilocybin enduring for a minimum of one
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month. Such dendritic reformation is accompanied by heightened excitatory

neurotransmission (17). The likely utilization of psilocybin within the domains of

neurosurgery and neurooncology is gaining prominence, given that patients in these

categories often grapple with mood disorders. For example, up to 60% of individuals who

have endured a stroke, intracranial hemorrhage, or head injury may also encounter depressive

symptoms (18). The ability of psilocybin to augment neuroplasticity could potentially aid the

revival of pathologically affected areas, thereby unveiling new therapeutic prospects for

patients battling mood disorders stemming from neurological conditions.

Risks:

Psilocybin intake can introduce several risks and adverse effects. Unpredictable

emotional reactions constitute one of the more prevalent negative responses to psilocybin use.

The intensity and duration of these reactions can vary, potentially encompassing anxiety,

paranoia, hallucinations, and disorientation. An unfavorable psychedelic experience, or "bad

trip," can evoke distressing emotions, making the individual feel ensnared in a whirlwind of

negative thoughts and emotions (19). Psilocybin may also exacerbate pre-existing mental

health disorders: For those with a history of psychosis, schizophrenia, or other severe mental

health conditions, psilocybin may intensify symptoms (20). One rat study also discovered that

habitual psilocybin intake could lead to histopathological alterations in the myocardium, such

as perivascular fibrosis, coronary vessel wall thickening, and subendocardial fibrosis (21).

One of the negative effects observed was a minor influence on the QTc interval, which could

be significant for patients with pre-existing cardiac conditions (22).

Psilocybin can interact with an array of medications and substances, resulting in modified

experiences or adverse reactions. The full range of these interactions has not been entirely

elucidated, necessitating more research to safeguard user safety and inform the guidelines for

the use of psilocybin.

Conclusion:

The exploration of psilocybin as a possible therapeutic tool for depression has

attracted substantial attention in recent times due to its prospective beneficial effects. Even

though the field of research is still nascent, preliminary findings point to optimism,
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showcasing enduring enhancements in mood and behavior, as well as a decline in depressive

symptoms across both clinical and non-clinical groups. It's imperative to underscore that

psilocybin is a powerful compound and its use should be restricted to suitable clinical

oversight. The act of administering it should occur within controlled environments with

proficient professionals present, ensuring the safety of patients. The unregulated consumption

of this substance could prove perilous and potentially detrimental.

The call for additional research persists, aiming to more comprehensively comprehend

the enduring implications of psilocybin on mental health and pinpoint any potential dangers

linked to its usage. Furthermore, the legal standing of psilocybin remains a barrier to its broad

acceptance as a therapeutic agent, highlighting the need for modifications in policy and shifts

in societal perception. A vital facet requiring attention is the absence of standardized

procedures for therapy assisted by psilocybin. Despite numerous investigations examining the

application of psilocybin in depression treatment, no clear consensus has been reached on the

optimal dosage, timing, or method of administration of the substance. The formulation of

standardized directives and best practices for delivering psilocybin will be pivotal to fully

harness its therapeutic potential and ensure consistently beneficial outcomes for patients.

To summarize, psilocybin presents a remarkable prospect as a novel approach to

depression treatment. However, the fulfillment of its potential and integration into

conventional mental health care demand continued investigation, the creation of standard

therapeutic protocols, and alterations in its legal status.
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