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IV Ketamine-Assisted  Psychotherapy for PTSD and OCD: 
A Case Study 
Arya Tsay-Jones, MS, LPC-A Katie Coon, BSN, RN, Will Ratliff, RN, LP 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
INTRODUCTION 
 
Post-traumatic stress disorder (PTSD) and 
obsessive-compulsive disorder (OCD) are 
debilitating conditions that are often resistant 
to conventional therapies. Healing through 
conventional therapies, including SSRI med-
ications and cognitive exposure-based mo-
dalities, is especially challenging among in-
dividuals with comorbid PTSD and OCD. 
Research indicates that individuals with OCD 
who have a trauma history or who addition-
ally meet PTSD criteria have poorer treat-
ment results to exposure-based cognitive 
treatment. These trends call attention to the 
importance of understanding KAP’s potential 
in the treatment of OCD, particularly when it 
is comorbid with other trauma disorders. 

Recent studies have indicated that keta-
mine, an NMDA receptor antagonist, shows 
promise as a rapid-acting treatment for 

PTSD. Similarly, a retrospective clinical 
chart review conducted by Davis et al. (2021) 
evaluated the effects of ketamine-assisted 
psychotherapy (KAP) for patients with 
PTSD. The study highlighted KAP’s poten-
tial as an effective intervention, demonstrat-
ing significant reductions in depression 
symptoms, notable improvements in PTSD 
severity, enhanced global functioning, and 
the facilitation of emotional breakthroughs 
that helped patients process and reframe trau-
matic memories. 

Preliminary research studies suggest that 
KAP is efficacious in decreasing the severity 
of OCD symptoms. Beaglehole et al. (2024) 
conducted a double-blind, active-controlled 
crossover study, which evaluated the efficacy 
of ketamine administered intramuscularly 
(IM) in patients with severe, treatment-re-
sistant OCD. This study administered two 
different doses of ketamine (0.5 mg/kg and 

 Case Report 

Abstract 
Background: Post-traumatic stress disorder (PTSD) and obsessive-compulsive disorder (OCD) 
frequently co-occur and are often resistant to conventional treatments, particularly when comor-
bid. 
Objective: To evaluate the efficacy of intravenous ketamine-assisted psychotherapy (KAP) in 
a patient with comorbid PTSD and OCD. 
Methods: A 20-year-old female with treatment-resistant PTSD and OCD underwent an 
8-session IV KAP protocol, incorporating pre- and post-infusion psychotherapy and integration 
sessions. Symptom changes were measured using the Outcome Questionnaire-45 (OQ-45), 
PTSD Checklist for DSM-5 (PCL-5), and Yale-Brown Obsessive Compulsive Scale (Y-BOCS) 
at intake, post-treatment, and follow-up. 
Results: Significant symptom reduction was observed. Y-BOCS scores decreased from 30 at 
intake to 18 post-treatment, and to 20 at an eight-month follow-up. PCL-5 scores dropped from 
60 to 15 at follow-up. OQ-45 scores improved from 108 at intake to 65 post-treatment and 78 
at follow-up. 
Conclusion: IV ketamine-assisted psychotherapy may offer rapid and sustained symptom relief 
in patients with comorbid PTSD and OCD. This case supports further exploration of individu-
alized KAP protocols for complex trauma and OCD presentations. 
Keywords: Ketamine-assisted psychotherapy, OCD, PTSD, IV ketamine, case study. 
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1.0 mg/kg) and compared them to fentanyl 
(50 mcg) as an active control. The results 
demonstrated substantial reductions in Y-
BOCS scores, especially at the higher keta-
mine dose, with effects lasting up to one 
week—highlighting ketamine’s rapid and 
short-term therapeutic potential for treat-
ment-resistant OCD. 

Ketamine therapy has been further found 
to decrease OCD severity among individuals 
whose OCD symptoms did not respond to 
SSRIs, although further research is needed to 
understand the potential of ketamine for 
treatment-resistant populations. This case 
study details the clinical course of IV keta-
mine-assisted psychotherapy to address co-
presenting OCD and PTSD in a patient who 
has not responded to prior traditional medica-
tion and psychotherapy. 
 
OBSESSIVE-COMPULSIVE DISOR-
DER (OCD) AND POST-TRAUMATIC 
STRESS DISORDER (PTSD) PATHO-
GENESIS 
 
OCD is a chronic mental health condition 
characterized by intrusive, distressing 
thoughts (obsessions) and repetitive behav-
iors or mental acts (compulsions) performed 
to reduce anxiety. Its pathogenesis involves a 
complex interplay of genetic, neurobiologi-
cal, and environmental factors. Dysfunction 
in the cortico-striatal-thalamo-cortical 
(CTSC) circuitry, particularly hyperactivity 
in the orbitofrontal cortex, anterior cingulate 
cortex, and striatum, is thought to underlie 
OCD. Abnormalities in neurotransmitter sys-
tems, especially serotonin, dopamine, and 
glutamate, contribute to impaired cognitive 
and emotional processing. Genetic predispo-
sition plays a significant role, as evidenced 
by family and twin studies, which suggest a 
heritable component. Environmental trig-
gers, such as trauma, infections, or stress, can 
also influence the onset and severity of symp-
toms. Overall, OCD arises from dysregulated 

brain circuits, neurotransmitter imbalances, 
and genetic-environmental interactions, lead-
ing to persistent compulsions and obsessions 
that interfere with daily life. 

PTSD develops due to exposure to trau-
matic events, leading to disruptions in the 
brain’s stress response system. The condition 
is primarily driven by hyperactivity in the 
amygdala, which heightens fear responses 
and emotional processing, while the prefron-
tal cortex becomes impaired, reducing its 
ability to regulate fear and stress. Addition-
ally, hippocampal dysfunction affects 
memory processing, making it difficult to 
contextualize threats. Dysregulation of the 
hypothalamic-adrenal (HPA) axis alters cor-
tisol levels, contributing to an exaggerated 
stress response. Neurotransmitter imbal-
ances involving serotonin, norepinephrine, 
and dopamine further impact mood and 
arousal. These combined neurobiological 
changes result in the hallmark symptoms of 
PTSD, including persistent hyperarousal, in-
trusive memories, avoidance behaviors, and 
emotional dysregulation. 

When OCD coexists with PTSD, treat-
ment outcomes can be more complex and 
challenging. The presence of OCD symptoms 
can interfere with trauma-focused therapies, 
such as prolonged exposure or cognitive re-
processing therapy, as compulsions may 
serve as avoidance mechanisms that hinder 
emotional engagement with traumatic mem-
ories. 

Additionally, PTSD-related distress can 
exacerbate OCD symptoms, making standard 
OCD treatments like exposure and response 
prevention more difficult. Patients with 
comorbid PTSD and OCD often require an 
integrated treatment approach that addresses 
both conditions simultaneously, balancing 
exposure to traumatic memories while man-
aging compulsive behaviors. 
 
PATIENT INFORMATION 
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• Age/Gender: 20-year-old female 
• Diagnosis: OCD, PTSD 
• History: The patient reported a history of 

a restrictive eating disorder during early 
adolescence, which she reported was re-
lated to desires for control within her en-
vironment rather than body image insecu-
rity. She reported a history of trauma in-
volving fears for her safety and forcible 
physical handling during an inpatient 
psychiatric hospitalization at age 13. The 
patient reported that she initially received 
an OCD diagnosis during her adolescence 
and continues to experience obsessive 
and compulsive patterns. She described 
that her OCD has presented in the past 
with magical thinking regarding her re-
sponsibility in national events, but she re-
ported good insight into the inaccuracies 
of these intrusive thoughts. Her previous 
treatments included various psychothera-
pies and medications, including SSRIs, 
SNRIs, and benzodiazepines, with lim-
ited success. The patient did not report 
ever going through Exposure Response 
Prevention (ERP) psychotherapy. 

• Current Symptoms: Frequent intrusive 
thoughts of impending harm or disaster, 
time-consuming compulsions regarding 
counting in a variety of daily activities, 
restrictive and invasive rituals regarding 
performance of academic and daily re-
sponsibilities, night terrors regarding past 
traumatic events, hypervigilance related 
to internal body cues, sporadic panic at-
tacks, socially avoidant behaviors, avoid-
ance of medical settings, and severe anx-
iety. 

 
Medication History 
 
Past Psychiatric Medications 
 
The patient has trialed nu-
merous psychotropic medi-
cations prior to engaging in 

ketamine-assisted psycho-
therapy, including: 

• Tricyclic Antide-
pressants: Doxepin, 
Norpramin 
(desipramine) 

• Selective Serotonin Reuptake Inhib-
itors (SSRIs): Prozac (fluoxetine), 
Zoloft (sertraline), Lexapro (escital-
opram) 

• Serotonin-Norepinephrine 
Reuptake Inhibitors (SNRIs): 
Effexor (venlafaxine), Pristiq 
(desvenlafaxine) 

• Atypical Antidepressants: Well-
butrin (bupropion), Wellbutrin 
XL (bupropion), Trintellix (vorti-
oxetine), Auvelity (bu-
propion/dextromethorphan) 

• Mood Stabilizers: Lithium 
• Atypical Antipsychotics: Clozaril 

(clozapine), Seroquel (quetiapine), 
Vraylar (cariprazine), Abilify (ari-
piprazole) 

• Anxiolytics: Valium (diaze-
pam), Ativan (lorazepam), 
Xanax (alprazolam), Buspar 
(buspirone) 

• Sedative-Hypnotics: Sonata 
(zaleplon), Desyrel (trazodone) 

• Stimulants: Vyvanse (lisdexamfeta-
mine 

These medications were trialed with varying 
durations, but provided limited or unsus-
tained symptom relief. The patient was con-
sidered to have treatment-resistant symptoms 
prior to beginning KAP 
. 
Current Medications (at time of treatment) 
 

• Adderall XR – 20mg once daily 
• Pristiq (desvenlafaxine) – 100mg 

once daily 
• Propranolol – 20mg twice daily as 

needed 
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Diagnostic Clarification and Rule-Out of 
Exclusionary Conditions 
During the initial clinical evaluation and 
intake process, the patient met full DSM-
5 criteria for Obsessive-Compulsive Dis-
order (OCD), including the presence of: 
 
• Recurrent, persistent, and intrusive 

thoughts experienced as distressing 
(obsessions) 

• Repetitive behaviors aimed at reducing 
anxiety (compulsions) 

• Marked distress and interference 
with academic, social, and daily 
functioning due to these symptoms 

• The patient exhibited good insight, rec-
ognizing that the obsessive beliefs were 
unlikely to be true. 

Additionally, the patient met DSM-5 criteria 
for Post-Traumatic Stress Disorder (PTSD) 
based on trauma history, intrusive re-experi-
encing symptoms, avoidance behaviors, hy-
perarousal, and negative alterations in cogni-
tion and mood, corroborated by her initial 
PCL-5 score of 60 and clinical interview. 
Importantly, there was no clinical evidence of 
past or current hypomania or mania, and the 
patient denied any experiences of elevated 
mood, inflated self-esteem, decreased need 
for sleep, pressured speech, or impulsivity 
that would be indicative of a bipolar spectrum 
disorder. The patient also denied any history 
of psychosis. Clinical interviews and history 
review revealed no symptoms of hallucina-
tions, delusions, disorganized thinking, or 
loss of reality testing. Thus, no psychotic or 
bipolar features were evident that would con-
traindicate ketamine administration. 
 
METHODS 
 
Assessment Tools 
 
• Baseline: Outcome Questionnaire-45 

(OQ-45), PTSD Checklist for DSM-5 

(PCL-5), and the Yale-Brown Obsessive 
Compulsive Scale (Y-BOCS) were ad-
ministered at intake. Patient scored a 
baseline OQ-45 score of 108, indicating 
distress significantly above the clinical 
significance cut-off score. Patient’s base-
line PCL-5 score was 60, indicating she 
met the total cut-off score for probable 
PTSD, and her item response patterns met 
criteria for a provisional diagnosis of 
PTSD. Client’s baseline Y-BOCS score 
was 30, indicating she met criteria for se-
vere OCD based on assessment scoring 
guidelines. The patient’s verbal report 
during the therapy intake session sup-
ported the diagnosis of PTSD and OCD. 

• Follow-Up: Symptom change was as-
sessed using the OQ.45, Y-BOCS, and 
PCL-5 at multiple follow-up intervals. 
The OQ-45 was administered before 
each session and again at 8 months. The 
Y-BOCS was administered at treatment 
conclusion, 3.5 months post-treatment, 
and 8 months post-treatment. The PCL-5 
was not obtained immediately after treat-
ment but was collected at 3.5 months and 
8 months post-treatment, providing im-
portant information on PTSD symptom 
trajectory despite the missing immediate 
post-treatment data. 

Treatment Protocol 
 
• Preparation: The patient underwent 

a comprehensive psychiatric evalua-
tion and physical examination. In-
formed consent was obtained. 

• Ketamine Administration: IV keta-
mine was administered at a dose of 
0.5-0.9 mg/kg over 30-40 minutes. 
The patient received six weekly KAP 
infusion sessions, followed by a taper-
ing schedule with two-week intervals 
between sessions six and seven, and 
again between sessions seven and 
eight. The patient completed a total of 
eight KAP sessions. 

Tsay-Jones, Coon, and Ratliff 
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• Psychotherapy Sessions: Integrative psy-
chotherapy sessions were conducted im-
mediately before and after each ketamine 
infusion, focusing on processing trau-
matic memories, the client’s urge for 
control within her obsessive and compul-
sive symptoms, and anxious thoughts re-
garding current and past experiences. 
The patient additionally completed seven 
separate virtual psychotherapy integra-
tion sessions between infusion sessions. 
She completed a total of seven integra-
tion sessions alongside her eight KAP in-
fusion sessions. The first integration ses-
sion took place three days after her initial 
KAP session. She then had two integra-
tion sessions, each occurring two days 
after her fifth and sixth infusion sessions. 
Another integration session followed one 
day after her seventh infusion. She also 
had an integration session during the 
week between her seventh and eighth in-
fusions. Finally, she had two more inte-
gration sessions after her eighth infusion 
session. 

 
RESULTS 
Symptom Improvement 
 
• KAP session 1-2: Minor increase in in-

tensity of anxious thoughts and distress 
in her urges for control over thoughts 
and actions 

• KAP session 3-4: Insight into the im-
pact of past experiences on her current 
drive for control over her thoughts 
and avoidance behaviors, decrease in 
the intensity of anxious thoughts, and 
increased ability to release intrusive 
thoughts and feel present 

• KAP session 5-6: Con-
tinued reduction in over-
all anxious distress and 
increased self-under-
standing regarding her 

patterns of avoidance and 
vigilance. 

• KAP session 6: Marked reduction in 
overall distress as indicated on 
OQ.45; decreased avoidance behav-
iors and increased compulsive re-
sponse prevention, self-reported reali-
zation that intrusive anxious thoughts 
will not come true 

• KAP session 7: Moderate increase 
in anxiety levels, patient was recov-
ering from a week of having 
COVID-19 with significant fever 
and immobility 

• KAP session 8: Further drop in overall 
distress and anxiety levels, reduced ur-
gency of intrusive anxious thoughts, sig-
nificant decrease in avoidant behaviors, 
reduced reported urges for control over 
hyper-specific details of decision making 

 
Objective Outcomes: 
 
• OQ-45: 108 at intake, 65 at con-

clusion of treatment (near sub-
clinical levels of distress), 78 at 8-
month follow-up. 

• Y-BOCS: 30 at intake, 18 at con-
clusion of treatment (mild to mod-
erate OCD, marked reduction 
from severe at intake), 17 at 3.5-
month follow-up, 20 at 8-month 
follow-up. 
PCL-5: 60 at intake, not collected 
at conclusion of treatment, 26 at 
3.5-month follow-up (below cut-
off for probable PTSD diagnosis), 
15 at 8-month follow-up. 
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Patient Experience 
 
The patient reported experiencing significant 
anxiety and intrusive thoughts reduction 
through the KAP process. She noted the im-
portance of the insight she gained into the 
connection between past traumatic experi-
ences and her current intrusive urges for con-
trol. She expressed finding the experience of 
releasing control during KAP infusions chal-
lenging, but appreciated how facing this 
challenge helped her. It reduced the urgency 
of her mental and behavioral compulsions 
and boosted her confidence in managing 
these urges in the future. She also noticed im-
provements in emotion regulation and felt 
more confident in her ability to respond to 
trauma reminders moving forward. From the 
conclusion of treatment to the eight-month 
follow-up, the patient engaged in several talk 
therapy sessions with an outside clinician, 
but did not maintain treatment with them. 
 
DISCUSSION 
 
Ketamine-Assisted Psychotherapy Dosing 
Approach: Exposure-Informed Titration in 
OCD In this case, the patient presented with 
treatment-resistant OCD, characterized by 
chronic intrusive thoughts, a high need for 
control, and significant anxiety in response 
to uncertainty that was unresponsive to both 
medication management and traditional psy-
chotherapy. Recognizing that patients with 
OCD often experience distress in response to 
altered states of consciousness - particularly 
those involving a perceived loss of control, 
an exposure therapy-informed titration strat-
egy was employed during KAP. 

The objective was to engage her in a mild 
to moderate altered state, commonly referred 
to as the peri-dissociative window, where de-
fenses loosen and internal exploration is fa-
cilitated, yet the patient remains verbally en-
gaged and emotionally anchored enough to 
participate in the therapeutic process. This 

level of consciousness allows for the emer-
gence of novel insights, emotional softening, 
and an enhanced capacity for reflective 
awareness, all while preserving the patient’s 
sense of safety and agency. 

The ketamine was administered in a two-
phase approach. The first phase involved a 
conservative loading dose, carefully cali-
brated to allow the patient to experience a 
subtle shift in awareness without becoming 
overwhelmed. This initial dose served as an 
experiential exposure to the feeling of “let-
ting go” of control, a state that is often dis-
tressing for individuals with OCD. Rather 
than forcing dissociation, the process priori-
tized containment, co-regulation, and the 
therapeutic alliance. The second phase of the 
infusion process followed the patient’s inter-
nal pacing, allowing the client to remain in 
the peri-dissociative window for the remain-
der of the infusion, not to exceed 40 minutes. 
This modality of administering ketamine fa-
cilitated the development of cognitive flexi-
bility and the ability to experience uncer-
tainty without compulsive avoidance or rigid 
control. Framing each dosing experience as 
an opportunity to practice surrender and 
openness, and reinforcing the patient’s 
agency in managing her own experience, 
proved essential in maintaining engagement 
and supporting the long-term efficacy of 
KAP in this individual with OCD. A regis-
tered nurse and licensed professional counse-
lor remained by the patient’s side throughout 
the duration of the session. 

This case illustrates the potential efficacy 
of IV ketamine-assisted psychotherapy in 
treating OCD, particularly OCD presenting 
alongside PTSD. The rapid symptom relief 
and reduction in intrusive anxious thoughts, 
urges for control, and avoidance behaviors in 
this patient align with existing literature on 
ketamine's therapeutic effects. The combina-
tion of ketamine with psychotherapy appears 
to enhance therapeutic outcomes by leverag-
ing ketamine's ability to disrupt maladaptive 
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neural circuits and facilitate emotional pro-
cessing. Over the long term, this approach 
may contribute to sustained improvements in 
emotional regulation, resilience, and symp-
tom reduction, as ketamine’s neuroplastic ef-
fects help reinforce positive therapeutic 
gains. 
 
Clinical Implication 
 
This case highlights how exposure-in-
formed titration of ketamine, delivered in-
travenously in a trauma-informed thera-
peutic framework, can reduce OCD and 
PTSD symptoms in treatment-resistant 
patients. It underscores the importance of 
titrated dosing and integration therapy in 
optimizing outcomes with KAP. 
 
CONCLUSION 
 
IV ketamine-assisted psychotherapy appears 
to be a viable treatment option for patients 
with OCD and PTSD, offering rapid and sub-
stantial symptom relief. Further research is 
warranted to establish standardized protocols 
and long-term efficacy. 
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Psychedelic Rejuvenation Hypothesis A Framework for Cellular 
and Psychological Restoration 
Tony Montgomery, PhD 
 
INTRODUCTION 
 
Recent estimates place the economic burden 
of mental illness in the United States at ap-
proximately $282 billion annually [1]. Chronic 
disease adds substantially to this strain: in 
2014, 60% of U.S. adults were living with at 
least one chronic condition, and 42% had 
multiple conditions [2]. At the same time, U.S. 
life expectancy has plateaued since 2010 and 
continues to lag behind that of peer nations [3]. 
These trends are compounded by the struc-
ture of the U.S. healthcare system, which re-
mains predominantly reactive, focusing on 
treating disease after onset rather than main-
taining health and preventing illness [4]. In re-
cent years, there has been a growing push to 
reorient research and healthcare delivery to-
ward preventive medicine, yet the shift faces 
significant systemic, economic, and logistical 
barriers [5]. The aim of preventive healthcare 
is clear: to maintain and promote health, re-
duce risk factors, enable early diagnosis, and 
prevent complications before they arise. 

There has been a resurgence of interest in 
the use of psychedelics to treat mental health 
illnesses, with astonishing results and very 
low addiction and risk profiles [6–8]. Psychedel-
ics have emerged as some of the most prom-
ising tools in modern psychiatry, with psilo-
cybin for depression and 3,4-Methylenediox-
ymethamphetamine (MDMA) for post-trau-
matic stress disorder (PTSD) under active 
regulatory consideration with uncertain time-
lines [9]. Despite growing attention to psyche-
delics in clinical psychiatry, their potential as 
tools to preserve or enhance health in already 
well-functioning individuals remains largely 
unexplored. The possibility that psychedelics 
might preserve or even enhance health in al-
ready well-functioning individuals has been 

largely unexplored in clinical trials, despite 
mounting mechanistic evidence suggesting 
such potential. 

The rationale for this preventative ap-
proach lies in the intersection of several es-
tablished facts: (1) many mental and physical 
disorders share upstream biological pro-
cesses, including chronic inflammation, mi-
tochondrial dysfunction, and reduced neuro-
plasticity [10–13]; (2) classical psychedelics en-
gage pathways that directly modulate these 
processes [14–19]; and (3) lifestyle interventions, 
such as exercise, meditation, and diet, along-
side periodic guided psychedelic use, may 
help maintain these systems and collectively 
serve as pillars of preventative medicine. 

Beyond the neurobiological benefits of 
psychedelic use to improve longevity, there 
is the mystical experience that comes along 
with it. Mystical experiences may not only 
induce lasting changes in perspective and 
psychological flexibility, but also correlate 
with improvements in physical health and re-
duced biomarkers of stress, both of which are 
relevant to aging and resilience [20]. The 
greater the level of the mystical experience 
has been demonstrated to have a linear corre-
lation with rates of improvement of the men-
tal disorder [20]. They offer shifts in how one 
views the world, with awe-inspiring experi-
ences, a sense of oneness, and a higher affin-
ity for loving the other [20,21]. These experi-
ences, when felt outside of a psychedelic ex-
perience, have been shown to improve mental 
and physical health [22,23]. The Relaxed Beliefs 
Under Psychedelics (REBUS) model pro-
posed by Carhart-Harris and Friston (2019) 
offers a theoretical foundation, positing that 
psychedelics relax high-level priors in the 
brain’s predictive coding hierarchy, allowing 
for greater cognitive flexibility and emotional 
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opennes s. We extend this by hypothesizing 
that, under certain dosing regimens, psyche-
delics can regress the brain toward a more 
youthful state, not just a disrupted one, char-
acterized by high neural entropy, rich sensory 
processing, and reduced self-referential rigid-
ity, thus reversing aspects of psychological 
and neurological aging. 

If correct, our Psychedelic Rejuvenation 
Hypothesis positions psychedelics alongside 
exercise and cognitive training as candidate 
interventions for mental health preservation, 
physical resilience, longevity, and wellbeing. 
We propose a model of guided psychedelic 
interventions, intentional, periodically ad-
ministered psychedelic experiences con-
ducted within supportive frameworks that 
prioritize preparation, integration, and psy-
chological safety. While distinct from formal 
psychedelic-assisted therapy (PAT) for clini-
cal disorders, these interventions rely on the 
same core principles: the importance of set 
and setting, trained facilitation, and post-ex-
perience integration. This approach aims to 
preserve mental health and enhance psycho-
logical resilience in already well-functioning 
individuals.  

This paper introduces the Psychedelic Re-
juvenation Hypothesis, the idea that classical 
psychedelics promote long-term health not 
only by treating psychiatric symptoms, but by 
rejuvenating cellular and psychological sys-
tems linked to aging. By enhancing neuro-
plasticity, reducing chronic inflammation, 
supporting mitochondrial efficiency, and re-
opening critical periods of learning and adap-
tation, psychedelics may help return the brain 
and body to a more youthful, resilient state, 
disrupting negative learned patterns and cog-
nitive biases. Much like exercise induces bi-
ological rejuvenation via hormetic stress, 
psychedelics may unlock an adaptive plastic 
window in both mind and body, promoting 
long-term resilience (Figure 1). While 
emerging preclinical and early human data 
point to potential preventive effects of 

psychedelics on neuroplasticity, inflamma-
tion, and mitochondrial health, evidence in 
healthy populations remains limited. This pa-
per advances a testable hypothesis, not a de-
finitive claim, that psychedelics may act as 
candidate geroprotective agents. 
 
Mechanistic Basis for Preventative Effects 
 
Neuroplasticity and Cognitive Processing 
 
Brain aging is a gradual yet detectable pro-
cess that begins as early as the third decade 
of life. Around the age of 30, individuals 
begin to experience measurable declines in 
brain-derived neurotrophic factor (BDNF) 
levels, neurogenesis, synaptic density, and 
functional connectivity. These changes are 
accompanied by cognitive slowing, mito-
chondrial dysfunction, and increased neu-
roinflammation [25–29]. Although overt symp-
toms of cognitive aging often emerge later in 
life, research suggests that subtle declines in 
neuroplasticity, synaptic density, and cogni-
tive flexibility may begin as early as mid-
adulthood, often progressing silently before 
noticeable clinical signs appear. [30]. Lifestyle 
interventions such as regular physical activ-
ity, quality sleep, and nutrient-dense diets 
have demonstrated measurable efficacy in 
slowing, and in some cases partially revers-
ing, age-related neurological decline [31,32]. We 
propose that guided psychedelic interven-
tions could serve as a synergistic complement 
to existing lifestyle strategies, such as diet 
and exercise, which often suffer from high 
dropout rates. By enhancing neuroplasticity 
and modulating aging-related pathways, psy-
chedelics may improve not only the physio-
logical impact of these interventions but also 
adherence by facilitating lasting changes in 
motivation, behavior, and habit formation. 
By increasing emotional salience, openness, 
and behavioral flexibility, psychedelics may 
reinforce sustained engagement in health-
promoting behaviors across the lifespan.  

Montgomery 

9 



  

Psilocybin, Lysergic acid diethylamide 
(LSD), N,N-Dimethyltryptamine (DMT), 
and mescaline all act primarily via serotonin 
(5-HT₂A) receptor agonism on layer V py-
ramidal neurons in the prefrontal cortex. This 
receptor activation triggers glutamate release 
and downstream cascades involving BDNF 
(brain-derived neurotrophic factor) and 
mTOR (mechanistic target of rapamycin) sig-
naling, both essential for dendritic spine 
growth and synaptogenesis [18,33]. These neuro-
plastic pathways are particularly relevant in 
the context of age-related cognitive decline, 
where conditions like Alzheimer’s disease 
and dementia begin developing silently, often 
decades before symptoms emerge. Amyloid 
accumulation, tau misfolding, and microglial 
activation can begin decades before symp-
toms are present [34]. Early declines in BDNF 
expression are accompanied by increases in 
oxidative stress and rising neuroinflamma-
tion, which occur as early as age 35 [34]. Recent 
preclinical data offer compelling early evi-
dence for psychedelics in promoting longev-
ity. In one study, 19-month-old mice (a 
model for late-life human aging) that re-
ceived an initial low dose of 5mg of psilocy-
bin followed by monthly doses of 15 mg over 
a 10-month period showed a 30% higher sur-
vival rate compared to untreated controls [16]. 
They found improvements in key biological 
markers of aging, with reductions in oxida-
tive stress, enhanced DNA repair mecha-
nisms, and maintained telomere length [16]. 
Building on this, clinical trials have begun 
exploring the use of low-dose LSD in early-
stage Alzheimer’s disease, testing whether it 
may improve cognitive function or slow neu-
rodegeneration. These early signals suggest 
that psychedelics may not only promote plas-
ticity but could also support long-term brain 
resilience and repair [16]. 

Chronic stress is a major contributor to 
cognitive decline, acting through mecha-
nisms such as neuroinflammation, dysregula-
tion of the hypothalamic-pituitary-adrenal 

(HPA) axis, and mitochondrial dysfunction, 
all of which are strongly associated with 
mental health disorders and reduced lifespan 
[35,36]. Psychedelics have shown promise in 
counteracting these effects by reducing 
chronic stress, along with increases in BDNF 
and neurogenesis in the hippocampus, the 
brain area responsible for learning and 
memory [17,18]. A central theory in depression 
research emphasizes that many pharmacolog-
ical treatments exert their effects by enhanc-
ing neuroplasticity [37]. Ly et al. (2018) demon-
strated that various psychedelics (LSD, 
DMT, and 2,5-Dimethoxy-4-iodoampheta-
mine (DOI)) induced robust growth of den-
dritic spines and branches in cortical neurons, 
increasing the complexity of neuronal arbor-
ization and synaptic density. DMT was re-
cently shown to activate neural stem cells and 
enhance neurogenesis in the mouse hippo-
campus [38]. This pro-neurogenic effect was 
mediated through the sigma-1 receptor, an 
auxiliary receptor located on the endoplasmic 
reticulum; notably, blocking sigma-1 elimi-
nated the pro-neurogenic response, highlight-
ing its critical role. Although direct observa-
tion of neurogenesis in living humans re-
mains technically unfeasible, indirect evi-
dence is accumulating. Ingesting ayahuasca 
(DMT and Harmine) has been shown to lead 
to acute increases in plasma BDNF [39]. Simi-
larly, ingestion of psilocybin and microdos-
ing of LSD have shown a transient increase 
in BDNF and elevated gene expression of 
BDNF [40]. This plasticity appears to rely on 
the same pathways as fast-acting antidepres-
sants by activating mTOR and related protein 
kinases, which have been implicated in the 
growth of new synaptic proteins and neurites 
[39,41]. Consistently, experiments show that 
blocking TrkB or mTOR can attenuate the 
neuritogenic effect of psychedelics, linking 
back to the necessity of BDNF signaling for 
these neural changes [42].  

Recent research led by Dr. Nolan Wil-
liams has investigated the therapeutic 
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potential of ibogaine, particularly in a mag-
nesium-ibogaine f ormulation, for veterans 
with traumatic brain injury (TBI). They re-
ported improvements in cognitive perfor-
mance following treatment, including en-
hancements in executive function and cogni-
tive inhibition [43]. Functional MRI (fMRI) and 
EEG showed altered cortical oscillatory ac-
tivity and increased neural complexity, sug-
gesting a neurorestorative effect on disrupted 
brain networks commonly impaired in TBI [44]. 
Ibogaine led to measurable gains in cognitive 
domains post-treatment, implying neuro-
plastic recovery potential [45]. These effects are 
thought to result from ibogaine’s unique 
modulation of glutamatergic and sero-
tonergic systems, its anti-inflammatory prop-
erties [46], and the facilitation of neurotrophic 
signaling, though further mechanistic valida-
tion in humans is ongoing. 

Recent work demonstrated that certain 
psychedelics reopen critical periods of social 
and sensory learning in mice [47]. They found 
that this reopening was temporally gated, 
lasting days to weeks, depending on how 
long the psychedelic lasted in the system. The 
longer the duration of the drug, the longer this 
window remained open. This effect was de-
pendent on oxytocin signaling and 5-HT₂A 
receptor activity [47]. Under the REBUS model 
by Carhart-Harris and Friston (2019), they 
posit that psychedelics relax hierarchical pre-
diction error suppression, which may create a 
temporary brain state conducive to plasticity. 
Still, expression depends on context, circuit, 
and neuromodulators. What emerges is a 
compelling hypothesis: psychedelics may re-
engage dormant neuroplastic pathways that 
are otherwise inaccessible in adulthood. This 
could facilitate meaningful psychological re-
wiring, from reshaping maladaptive habits to 
transforming entrenched self-beliefs and 
emotional responses. However, this potential 
is not automatic. The integration process be-
comes a decisive factor in determining 
whether the insights and neural flexibility 

achieved during the psychedelic experience 
result in meaningful change. Without delib-
erate post-journey integration, these reo-
pened windows of neuroplasticity may close 
without effect, or worse, reinforce maladap-
tive patterns. Unfortunately, integration re-
mains underexplored in many clinical trials 
despite its recognized importance in practi-
tioner circles. Emerging literature empha-
sizes that structured integration support, such 
as psychotherapy, journaling, somatic prac-
tices, and behavioral interventions, can sig-
nificantly enhance therapeutic outcomes and 
long-term benefits [48,49]. Studies show that in-
tegration helps translate transient states into 
enduring traits, reinforcing shifts in cogni-
tion, emotion, and behavior long after the 
acute effects wear off [50,51]. This critical phase 
warrants deeper investigation and should be 
viewed as an essential element of the psyche-
delic healing process, not an optional add-on. 

Taken together, the evidence for in-
creased neuroplasticity, neurogenesis, and 
now, the reopening of critical periods, sup-
ports the provocative idea that psychedelics 
may help render the brain younger, more 
flexible, and healthier. Future research 
should prioritize targeted interventions that 
harness these effects to promote lasting, func-
tional change across the lifespan. 
 
Anti-Inflammatory and Immunomodulatory 
Effects 
 
Chronic low-grade inflammation, often re-
ferred to as “inflammaging,” plays a central 
role in the progressive decline of both mental 
and physical health, contributing to neuro-
degeneration, metabolic dysfunction, and 
psychiatric disorders [52]. Classical psychedel-
ics have demonstrated potent, context-de-
pendent immunomodulatory effects in pre-
clinical models and early human studies [17]. 

In a recent systematic review of 40 pre-
clinical studies, Low et al. (2025) examined 
the impact of classical psychedelics on 
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inflammatory markers. Among the 36 studies 
that measured cytokine levels, 29 reported 
significant reductions in at least one pro-in-
flammatory cytokine following psychedelic 
administration. Commonly observed de-
creases included IL-6, TNF-α, and IL-1β, 
particularly in rodent models of chronic 
stress, immune activation, or neuroinflamma-
tion. Importantly, the immune effects of psy-
chedelics appear to be context-dependent. In 
disease or stress states characterized by ele-
vated inflammation, psychedelics tended to 
suppress immune overactivity, leading to a 
reduction in pro-inflammatory cytokines. 
However, under normal baseline conditions, 
some compounds were found to produce a 
transient increase in certain cytokines or im-
mune cell activity, suggesting an acute adap-
tive response rather than harmful overactiva-
tion [17]. This nuanced immunological profile 
implies that psychedelics may function as im-
mune system balancers, helping to restore ho-
meostasis where it's needed while avoiding 
chronic suppression or overstimulation. In 
this sense, psychedelics may operate in an 
adaptogenic manner, modulating immune 
function based on the body’s existing physi-
ological state, a potentially valuable mecha-
nism in aging-related inflammatory diseases, 
mental health disorders, and systemic stress 
conditions. 

At the cellular level, immune cells such 
as macrophages and T cells express serotonin 
receptors, including 5-HT₂A, the primary tar-
get of classical psychedelics. In addition to 
macrophages and T cells, microglia, central 
nervous system immune cells, also express 5-
HT₂A receptors and exhibit reduced activa-
tion following psychedelic exposure [17]. Acti-
vation of these receptors on immune cells can 
directly alter their behavior. For example, 
one in vitro study demonstrated that exposing 
human peripheral blood mononuclear cells to 
psilocybin led to a reduction in inflammatory 
gene expression, an effect abolished by 
blocking 5-HT₂A receptors, confirming a 

receptor-mediated mechanism [14]. In in vivo 
models, psychedelics also modulate the neu-
roimmune axis, particularly in the context of 
stress. In a groundbreaking study, Chung et 
al. (2023) identified a pathway where stress 
triggers inflammatory monocytes to accumu-
late in the brain’s meninges, releasing IL-1β, 
a pro-inflammatory cytokine that enters the 
brain and drives fear-related behavior. Re-
markably, both psilocybin and MDMA were 
found to disrupt this pathological neuroim-
mune signaling, preventing excessive mono-
cyte recruitment and reducing IL-1β levels. 
This effect was entirely dependent on 5-
HT₂A receptor activity, as receptor blockade 
eliminated the benefit (Chung et al., 2025). 
These anti-inflammatory effects may also be 
mediated by inhibition of Toll-Like Receptor 
4 (TLR4) and NF-κB signaling, central path-
ways in innate immune activation and 
chronic inflammation [17]. It is important to 
note that these effects vary between in vitro, 
in vivo, and human studies, reflecting the 
complexity in translating findings across sys-
tems. These findings position psychedelics as 
potent regulators of immune-brain communi-
cation, with the potential to protect against 
stress-induced inflammation and fear-based 
disorders. 

Such anti-inflammatory properties may 
significantly contribute to the emerging view 
of psychedelics as agents of preventative 
medicine. Chronic low-grade inflammation 
underlies numerous conditions, including 
Alzheimer’s disease, where neuroinflamma-
tion accelerates neurodegeneration, and de-
pression, which is frequently associated with 
elevated markers like C-reactive protein 
(CRP). In one clinical study, a single high 
dose of psilocybin lowered circulating CRP 
levels weeks later, even in healthy partici-
pants [53], suggesting persistent anti-inflamma-
tory effects. Similarly, ayahuasca has been 
shown to transiently increase cortisol, which 
suppresses pro-inflammatory markers (IL-
1β, TNF-α, and IL-6) and shift cytokine 
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profiles in a direction linked to improvements 
in mood and depressive symptoms [39]. How-
ever, these effects may be context- and indi-
vidual-dependent. In healthy subjects, aya-
huasca can also produce a brief increase in 
immune activity, suggesting that its immuno-
modulatory effects may operate via adaptive, 
bidirectional regulation rather than simple 
suppression of inflammation [54]. This under-
scores the importance of baseline physiology, 
dosage, and therapeutic context in shaping 
the immune outcomes of psychedelic use. 
Taken together, these data suggest that clas-
sical psychedelics function as adaptive im-
munomodulators, tending toward an anti-in-
flammatory bias, especially in states of prior 
immune dysregulation [17]. By reducing sys-
temic and neuroinflammation, psychedelics 
may not only slow biological aging but also 
enhance brain health, mood stability, and 
cognitive resilience. Immunomodulatory out-
comes appear to be dose-dependent, and 
standardization of psychedelic dosing re-
mains a challenge for clinical translation [17]. 
While initial findings are promising, the lack 
of large-scale, placebo-controlled human tri-
als limits definitive conclusions about the 
systemic immunomodulatory effects of psy-
chedelics. In this light, their therapeutic value 
may extend well beyond symptom relief, po-
tentially supporting health at a fundamental, 
systemic level. 

While several studies report reductions in 
pro-inflammatory cytokines such as IL-6, 
TNF-α, and IL-1β following psychedelic ad-
ministration, the evidence is not uniformly 
consistent. For example, transient increases 
in cytokines have been observed in some 
healthy-subject contexts and in certain in 
vitro models, suggesting acute immune acti-
vation rather than suppression. Moreover, 
outcomes vary substantially by compound 
(psilocybin vs. ayahuasca vs. LSD), by dose, 
and by the baseline physiological state of the 
organism (stressed vs. healthy) [17]. This heter-
ogeneity underscores the need to avoid 

framing psychedelics as straightforward “im-
mune balancers.” Instead, they appear to ex-
ert context- and state-dependent immuno-
modulation that may trend anti-inflammatory 
in dysregulated systems but can provoke 
short-term immune activation under baseline 
conditions. 

To capture this complexity, Table 1 sum-
marizes representative findings across mod-
els, highlighting both decreases and increases 
in cytokine expression, stratified by com-
pound, dose, and experimental context. Such 
mixed outcomes highlight both the promise 
and the limitations of current evidence, and 
they point to the need for standardized dos-
ing, longitudinal follow-up, and head-to-head 
comparisons across compounds. 
 
Mitochondrial Function and Cellular Lon-
gevity 
 
Mitochondrial dysfunction is a recognized 
hallmark of aging and a key contributor to 
both psychiatric and neurodegenerative dis-
orders [25]. Emerging research suggests that 
classical serotonergic psychedelics, particu-
larly 5-HT₂A receptor agonists such as psilo-
cybin, LSD, and DMT, may exert multi-fac-
eted benefits on mitochondrial function, oxi-
dative resilience, and cellular health [15,16], po-
sitioning them as promising tools in the pur-
suit of an extended health span. 

A comprehensive review by Fissler et al. 
(2023) outlines the ability of psychedelics to 
promote mitochondrial biogenesis, enhance 
ATP production, and improve intracellular 
mitochondrial transport, particularly in con-
ditions of metabolic stress or neuroinflamma-
tion. Preclinical studies show that 5-HT₂A 
agonists like DOI and psilocybin derivatives 
increase mitochondrial DNA (mtDNA) copy 
number, a marker of new mitochondrial for-
mation [15]. In vitro, DOI enhanced ATP output 
by 45% in rabbit kidney cells, while neuroim-
aging in humans revealed that psilocybin 
boosts brain glucose metabolism within 90 
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minutes of  administration, indicating acute 
upregulation of cerebral energy supply [55]. 
These mitochondrial enhancements appear to 
be mediated by the SIRT1–PGC-1α signaling 
pathway, a master regulator of mitochondrial 
function, energy homeostasis, and longevity 
[56]. Activation of this axis by psychedelics has 
been demonstrated in rodent cortical neurons 
and mirrors the mechanisms engaged by 
well-established anti-aging interventions 
such as exercise and caloric restriction [15,56]. 

Furthermore, psychedelics have been 
shown to alter mitochondrial morphology by 
promoting elongation, branching, and in-
creased volume in cortical neurons, hall-
marks of healthier, fusion-prone mitochon-
dria that resist stress and delay senescence [15]. 
Beyond energy production, classical psyche-
delics appear to reduce mitochondrial reac-
tive oxygen species (ROS) and enhance anti-
oxidant enzyme expression (e.g., SOD2, 
GPx), thereby improving cellular redox bal-
ance and resilience to oxidative stress [15,57]. 
Additionally, early evidence suggests psy-
chedelics may stimulate autophagic path-
ways, including mitophagy, the selective re-
cycling of damaged mitochondria, a critical 
process for maintaining cellular health and 
preventing metabolic decline [15]. 

Psychedelics may also play a role in reg-
ulating markers of biological aging. Germann 
(2020) proposed the “psilocybin–telomere 
hypothesis,” suggesting that the sustained 
psychological benefits of psychedelics, espe-
cially stress reduction and increased emo-
tional resilience, may contribute to telomere 
preservation. Chronic stress, depression, and 
oxidative damage accelerate telomere short-
ening, while positive affective states are as-
sociated with telomere maintenance and 
longer replicative lifespan [58]. Recent experi-
mental data support this hypothesis. In a 2025 
preclinical study by Kato et al., aged mice re-
ceiving monthly low doses of psilocybin for 
10 months exhibited a 30% increase in sur-
vival compared to controls, along with 

reduced oxidative stress, improved fur and 
hair regrowth, and preserved telomere length. 
In parallel, human fibroblasts exposed to 
psilocin, the active metabolite of psilocybin, 
showed a >50% increase in replicative 
lifespan and enhanced DNA repair enzyme 
activity (XRCC1, PARP), suggesting a ge-
nomic-stabilizing effect that may extend to 
human aging [16]. Furthermore, psychedelic-in-
duced changes in gene expression and epige-
netic remodeling, particularly upregulation of 
neuroplasticity-related genes like BDNF and 
NEGR1, mirror those observed in meditation 
and other mind-body interventions known to 
slow epigenetic clocks [40,59]. This reinforces 
the hypothesis that psychedelics may not 
only alter states of consciousness but also 
shift cellular aging trajectories through epige-
nomic mechanisms. Taken together, this 
growing body of evidence frames psychedel-
ics as potential geroprotective agents that act 
on fundamental biological processes, includ-
ing mitochondrial dynamics, oxidative stress, 
DNA repair, and telomere maintenance. Fu-
ture human trials should incorporate vali-
dated aging biomarkers such as mtDNA copy 
number, ROS levels, telomere length, and 
DNA methylation-based epigenetic clocks to 
directly test whether psychedelics can slow 
or reverse cellular aging [60,61]. If confirmed, 
classical psychedelics could be categorized 
as a novel class of senotherapeutics, interven-
tions aimed at rejuvenating cellular function 
and extending healthspan.  

Based on the physiological mechanisms 
outlined above, it is plausible that the mental 
health benefits of psychedelics could stem in 
part from their effects on the body itself. En-
hancing mitochondrial function, reducing in-
flammation, promoting neuroplasticity, and 
extending cellular lifespan are all processes 
known to improve mental health. In this 
sense, psychedelics may help heal the body 
in order to heal the mind. However, evidence 
from brain imaging and psychological re-
search suggests a deeper synergy, where 
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biological and psychological transformations 
interact, amplifying one another for more 
profound and lasting outcomes. 
 
Wellbeing and Psychological Transfor-
mations 
 
Psychedelics have shown compelling effi-
cacy in the treatment of various mental health 
disorders, including PTSD, depression, anxi-
ety, obsessive-compulsive disorder, and ad-
diction. Remarkably, clinical trials report 
sustained improvements after just one or two 
sessions, with benefits lasting from several 
months to even years in some cases [7,8,20,62,63]. 
These outcomes are accompanied by a low 
risk of addiction or serious adverse effects, 
although larger and longer-term studies are 
still needed to confirm safety and durability. 
While the precise mechanisms underlying 
these effects remain under investigation, sev-
eral prevailing theories point to the role of 
neuroplasticity, inflammation modulation, 
and emotional processing as key drivers. No-
tably, the downstream biological effects seen 
with psychedelics, such as enhanced BDNF 
expression, synaptic remodeling, and stress 
regulation, mirror mechanisms previously 
linked to improved mental health outcomes 
even outside of psychedelic use [31,35,37,64,65]. To-
gether, this convergence of neurobiological 
and psychological effects highlights why 
psychedelics represent a promising therapeu-
tic class worthy of continued investigation. 

The REBUS (Relaxed Beliefs Under Psy-
chedelics) theory, proposed by Carhart-Har-
ris and Friston (2019), posits that psychedel-
ics promote cognitive flexibility and preserve 
mental function by increasing neural entropy, 
essentially disrupting overly rigid predictive 
processing in the brain. This hypothesis is 
supported by neuroimaging data showing in-
creased global functional connectivity within 
several brain regions, including the default 
mode network (DMN), salience network, 
central executive network, thalamus, visual 

cortex, am ygdala, hippocampus, parahippo-
campal gyrus, brainstem, raphe nuclei, cere-
bellum, auditory cortex, and claustrum, 
which are typically segregated networks [66–69]. 
Such reorganization facilitates a loosening of 
entrenched cognitive patterns, such as de-
pressive rumination, habitual thought loops, 
or age-related reductions in learning adapta-
bility [67,70]. When paired with intentional inte-
gration, the deliberate, structured process of 
making meaning and applying insights from 
the psychedelic experience, these altered 
states may foster lasting, adaptive cognitive 
and behavioral shifts. Interestingly, the neu-
rophysiological state induced by psychedel-
ics, characterized by heightened plasticity 
and cross-network communication, has been 
likened to the brain activity of infants, based 
on similarities in EEG studies [71]. This sup-
ports the broader hypothesis that psychedel-
ics can return the brain to a more youthful, 
open state of learning and perception. Subjec-
tive reports echo this idea: many psychedelic 
users describe their experiences as seeing the 
world "with new eyes," often accompanied 
by awe, curiosity, and a childlike sense of 
wonder [72]. These experiential shifts may un-
derlie the well-documented psychological 
benefits seen in both clinical and non-clinical 
populations [21,73]. Moreover, psychedelics have 
been associated with durable personality 
changes. Notably, users demonstrate sus-
tained increases in openness, up to one stand-
ard deviation above baseline [74], as well as re-
ductions in neuroticism and increases in 
agreeableness and social connectedness [75]. 
These personality shifts align with broader 
improvements in well-being and may play a 
central role in the long-term therapeutic ef-
fects of psychedelic interventions. While 
psychedelic experiences can catalyze pro-
found psychological shifts, it is the inten-
tional integration of these insights, through 
lifestyle change, reflective practices, and en-
vironmental restructuring, that determines 
whether the effects endure. Integration is not 
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an optional afterthought; it is the behavioral 
bridge through which temporary neuroplas-
ticity becomes sustained transformation. 

The Entropic Brain Hypothesis, proposed 
by Carhart-Harris (2018), suggests that psy-
chedelics increase neural entropy, a measure 
of signal diversity and unpredictability in 
brain activity. This heightened entropy dis-
rupts rigid patterns of connectivity, espe-
cially within the DMN, allowing for greater 
cognitive flexibility and the potential for 
therapeutic change. Increased entropy has 
been correlated with enhanced psychological 
outcomes, including reductions in depres-
sion, anxiety, and addictive behaviors [77,78]. 
This concept can be meaningfully compared 
to principles in exercise physiology, where 
physiological adaptation is driven by over-
load and novelty. The overload principle 
states that for a muscle or system to grow 
stronger, it must be challenged with a stimu-
lus beyond its current capacity. Likewise, 
novel stimuli induce biological change by 
disrupting homeostasis and forcing adaptive 
recalibration [79]. Psychedelics appear to oper-
ate under a similar model: they act as a neu-
rocognitive overload and a novel stimulus 
that temporarily destabilizes habitual brain 
states, requiring the system to reorganize. 
This disruption promotes neuroplasticity, al-
lowing for the unlearning of maladaptive pat-
terns and the formation of healthier psycho-
logical frameworks [18,80]. This hypothesis is 
further supported by animal models of volun-
tary vs. forced stress exposure. For instance, 
when rats are allowed to voluntarily engage 
in exercise, they exhibit positive neurobio-
logical adaptations such as increased BDNF 
and reduced HPA axis activation. In contrast, 
forced exercise leads to stress-like responses 
and diminished neuroplastic gains [81]. Trans-
lating this to human experience, trauma can 
be conceptualized as an imposed stressor that 
strips agency, reinforcing rigid neural and 
psychological maladaptive patterns. Psyche-
delics, on the other hand, represent a chosen 

stressor, an act of agency, that opens the brain 
to flexibility, emotional processing, and reor-
ganization. 

While the pharmacological action of psy-
chedelics plays a pivotal role in facilitating 
psychological transformation, the long-term 
benefits are deeply influenced by the context 
in which these experiences unfold. The con-
cepts of set (an individual’s mindset, expec-
tations, and psychological preparation), set-
ting (the physical and social environment), 
and integration (the process of making mean-
ing from the experience and incorporating it 
into daily life) are essential to ensuring posi-
tive, enduring change. Research consistently 
shows that supportive environments and in-
tentional preparation increase the likelihood 
of transformative insights, emotional break-
throughs, and lasting improvements in well-
being [82–84]. Conversely, unsupportive or un-
structured contexts may yield confusing or 
even distressing outcomes, emphasizing the 
need for skilled guides and structured follow-
up [85]. Integration, in particular, serves as the 
bridge between transient states of insight and 
durable psychological growth, allowing indi-
viduals to reframe core beliefs, shift behavior 
patterns, and sustain changes in personality 
and mood [50,86]. Reframing integration as a 
core mechanism rather than an afterthought 
may be critical in leveraging psychedelics not 
just as treatments, but as tools for preventive 
medicine and systemic health optimization. 
As such, the therapeutic potential of psyche-
delics is not pharmacological alone; it is rela-
tional, contextual, and deeply experiential. 

Taken together, the transformative psy-
chological effects of psychedelics, when 
guided by proper set, setting, and integration, 
suggest not merely symptom relief but a 
deeper restoration of emotional and cognitive 
vitality. By disrupting rigid mental frame-
works, facilitating emotional release, and en-
hancing openness, these experiences mirror 
qualities of youthful psychological flexibility 
and curiosity. The fact that psychedelics can 
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induce enduring shifts in personality trai ts, 
emotional resilience, and connectedness rein-
forces their potential as tools not only for 
healing but for psychological renewal. When 
combined with their demonstrated impact on 
neuroplasticity, inflammation, mitochondrial 
health, and even cellular aging markers, the 
convergence of data supports a bold but in-
creasingly plausible hypothesis: psychedelics 
may function as agents of systemic rejuvena-
tion. In this way, they offer more than a treat-
ment; they may open a gateway to mental and 
biological youthfulness. 
 
Caution and Context – Limitations and 
Risks 
 
While this manuscript proposes a compelling 
framework for the rejuvenating potential of 
psychedelics, it is essential to balance opti-
mism with caution. Psychedelics are power-
ful tools that interact with sensitive neural 
systems, and their outcomes are not univer-
sally beneficial. Adverse psychological reac-
tions, including anxiety, psychosis, or emo-
tional destabilization, can occur, particularly 
in individuals with underlying psychiatric 
vulnerabilities or without adequate prepara-
tion and support [84,87]. 

Moreover, the notion of psychedelics as 
“preventive medicine” does not imply guar-
anteed rejuvenation. The therapeutic and 
physiological benefits discussed in this paper 
appear to depend heavily on factors such as 
dose, compound, frequency, individual neu-
robiology, and, crucially, the psychosocial 
context, including set, setting, and integra-
tion. Without these safeguards, the plasticity-
enhancing effects may lead to maladaptive 
rather than restorative changes. 
Additionally, overuse or high-frequency use 
may pose physiological risks not yet fully 
characterized. There is a pressing need for 
long-term, diverse-population studies to bet-
ter understand both the durability of benefits 
and the potential for unintended harm. 

Evidence linking psychedelics to preventive 
medicine is indirect. Nearly all longevity and 
anti-inflammatory findings derive from ani-
mal models or acute human studies. Translat-
ing to long-term healthspan requires caution. 
Furthermore, risks in non-clinical popula-
tions, such as psychosis vulnerability, HPPD, 
or cardiovascular responses, are poorly stud-
ied. Frequency ceilings and integration meth-
ods must be established before preventive ap-
plication is considered viable. As the field 
evolves, clinicians, researchers, and partici-
pants must tread with both scientific curiosity 
and ethical responsibility, ensuring that psy-
chedelic medicine develops as a safe, equita-
ble, and evidence-based practice. 
 
Conclusion 
 
Psychedelics are rapidly shifting from stig-
matized substances to promising tools for 
mental health and systemic rejuvenation. 
This paper has proposed the Psychedelic Re-
juvenation Hypothesis, for consideration that 
classical psychedelics may operate not only 
as treatments but also as preventive agents 
that preserve cognitive, emotional, and cellu-
lar vitality (Table 2). 
 
Key contributions of psychedelics to preven-
tive medicine include: 

• Neuroplasticity: Reopening critical peri-
ods, enhancing cognitive flexibility, and 
supporting long-term resilience. 

• Immune modulation: Reducing chronic 
inflammation and restoring immune bal-
ance in stress or disease states. 

• Mitochondrial health: Stimulating mi-
tochondrial biogenesis, energy metabo-
lism, and oxidative stress resistance. 

• Cellular aging: Preserving telomere 
length, enhancing DNA repair, and po-
tentially slowing epigenetic aging. 

• Psychological transformation: Disrupt-
ing rigid patterns of thought, increasing 
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openness, and fostering lasting personal-
ity shifts. 

• Integration as a catalyst: Transforming 
transient states into durable lifestyle and 
behavioral change. 

 
Future directions: 

• Longitudinal studies tracking biomarkers 
of cellular aging (telomere length, mito-
chondrial DNA, epigenetic clocks). 

• Research in non-clinical and aging popu-
lations to test preventive rather than reac-
tive applications. 

• Integration protocols that combine psy-
chedelics with exercise, nutrition, sleep, 
and mindfulness to extend benefits. 

• Comparative trials with established inter-
ventions (e.g., exercise, meditation) to 
define psychedelics’ unique role. 

 
If validated, psychedelics may emerge as a 
new class of senotherapeutics, agents that not 
only heal but also preserve and extend health-
span. To reach that potential, research must 
prioritize safety, ethics, and structured inte-
gration, ensuring these powerful compounds 
are developed as tools of preventive medicine 
rather than crisis intervention. 
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Tables: 

 

 

Table 1. Mixed immunomodulatory effects 
of classical psychedelics across compounds, 
models, and contexts. Evidence demonstrates 
both pro- and anti-inflammatory responses 
depending on compound, dose, physiological 
state, and timing. Rather than acting as uni-
form “immune balancers,” psychedelics ap-
pear to exert context-dependent effects that 
may trend anti-inflammatory in dysregulated 
systems but can provoke transient immune 
activation in healthy conditions. 

Montgomery 

26 



  

 

 

Table 2. Mechanisms proposed for preven-
tive psychedelic effects mapped onto meas-
urable biomarkers, assays, temporal win-
dows, expected outcomes, and falsifiers. Ref-
erences illustrate representative evidence 
(animal, clinical, or translational). The table 
highlights both opportunities and limitations, 
aiming to render the framework actionable 
and falsifiable in future trials 
 

 
 
Figure 1. Conceptual framework linking 
psychedelic mechanisms to measurable bi-
omarkers and potential preventive outcomes. 
Psychedelics acting via 5-HT2A agonism 
may enhance neuroplasticity, reduce inflam-
mation, support mitochondrial function, and 
stabilize DNA/telomeres, while psychologi-
cal integration reinforces behavior change. 
Collectively, these pathways are hypothe-
sized to slow biological aging trajectories 
(e.g., GrimAge, PhenoAge epigenetic 
clocks). The model highlights candidate bi-
omarkers and mechanistic targets for testing 
preventive applications in future trials. 
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