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Abstract

Psychedelic therapies, involving plant-based substances like psilocybin,
ibogaine, and ayahuasca, have gained considerable attention for their
potential to facilitate transformative experiences and promote mental well-
being. Specifically, these therapies are being explored for the treatment of
various mental health conditions such as post-traumatic stress disorder,

depression, and substance abuse. However, recent studies suggest that
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functioning, that leads ultimately to improved mental health, is their ability to
be recognized by specific cell receptors. In the presence of trauma induced
neuroinflammation, there is a change in the composition of the brain’s
biochemistry from one that is neuropermissive to one that is
neurorestrictive. Neurons and glia exposed to a neuropermissive
environment function optimally producing neurotransmitters, enzymes,
neuroreceptors, neurosteroids, and an assortment of neurochemicals to
support a healthy brain. Contrary to this is a neurorestrictive environment
which activates glial cells leading to the release of pro-inflammatory
cytokines that foster an increase in oxidative stress leading to more
inflammation, mitochondrial dysfunction, apoptosis, and loss of
neurotransmitters and their receptors. This article will highlight the
damaging influence neuroinflammation has on the production of
neurotransmitters and the functionality of neuroreceptors, thereby affecting

the efficacy of psychedelic-assisted therapies.

Introduction

Psychedelic medications, such as LSD, MDMA (Ecstasy), psilocybin (“Magic
Mushrooms”), ibogaine, ayahuasca, and DMT, are thought to exert their
effects by binding to and activating specific receptors in the brain, primarily
the 5-HTA2 serotonin receptors. 12 These receptors are located in several
regions of the brain, including the prefrontal cortex, which is involved in
decision-making and social behavior, and the visual cortex, which processes

visual information. 34

When a psychedelic agent binds to a 5-HTA2 receptor, it activates a signaling
cascade within the neuron. This cascade involves the activation of several
intracellular signaling pathways, including the phospholipase C (PLC)
pathway and the cyclic AMP (cAMP) pathway. 2 8 These pathways ultimately
lead to changes in gene expression and protein synthesis within the neuron,

which can alter its function. Z

Furthermore, the precise neurochemical mechanisms by which psychedelic
agents produce their effects are not fully understood, but it is thought that

they may alter the balance between excitatory and inhibitory
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activity. 8 The efficacy of this response to the applied psychedelic agent is
directly related to the cellular density of the corresponding
neurotransmitter’s receptor. For example, if neuroinflammation has reduced
the number of GABA receptors as well as GABA, an excitatory response will

ensue creating a hyper excitable state.

Additionally, some psychedelic agents, such as ayahuasca, contain
compounds that can inhibit the activity of monoamine oxidase (MAO), an
enzyme that breaks down neurotransmitters like serotonin and dopamine.

This inhibition can lead to an increase in the concentration of these
91

neurotransmitters which may contribute to the psychedelic experience.

It's important to note that the effects of psychedelic medications on brain
function are complex and can vary depending on the individual, the dose,
and the composition of the brain’s neurochemistry. This paper is not about
how to deliver any specific psychedelic agent, but how to optimize their
beneficial effects through modification and control of adverse conditions
such as neuroinflammation. Think of neuroinflammation as a wall that needs
to be surmounted by the psychedelic agent. Lowering this barrier will allow
for microdosing efficacy to be enhanced as well as improving the
surrounding neurochemistry to support the biological changes induced by

the psychedelic agent. 111213

Understanding
Neuroimmunoinflammation

Neuroimmunoinflammation, a fascinating and intricate process, involves the
activation of the immune system within the central nervous system (CNS).
As a vital defense mechanism, neuroimmunoinflammation aims to
safeguard the brain against infections and injuries, ensuring its proper
functioning. However, emerging research suggests that chronic or excessive
neuroinflammation can have detrimental effects on brain health and is
implicated in a range of conditions, including neurodegenerative disorders,

chronic stress, and psychiatric illnesses. 14 15
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Neuroimmunoinflammation is mediated by a complex interplay between
immune cells, glial cells, and neurons. Microglia, the resident immune cells
in the brain, act as the first line of defense against pathogens and damaged
tissue. Upon activation, microglia release pro-inflammatory cytokines, such
as tumor necrosis factor-alpha (TNF-a), interlukin-6 (IL-6), and interleukin-13
(IL-1B), propagating an immune response in the CNS18 1Z as well as

inflammation.

Under normal circumstances, neuroimmunoinflammation serves as an
adaptive response, promoting tissue repair and restoration of CNS
homeostasis. However, dysregulation of this delicate balance can lead to
chronic neuroinflammatory conditions, with profound consequences on

brain function and overall mental health.

In the context of neurodegenerative disorders, accumulating evidence
suggests that chronic neuroinflammation contributes to disease
progression. Conditions such as Alzheimer’s disease, Parkinson’s disease,
and multiple sclerosis are characterized by the presence of activated
immune cells and elevated levels of pro-inflammatory mediators. These
inflammatory responses may exacerbate neuronal damage and contribute to

neurodegenerative processes. 8

Moreover, chronic stress has been implicated in triggering
neuroimmunoinflammation12, affecting both the brain and the body. Stress
activates the hypothalamic-pituitary-adrenal (HPA) axis and the sympathetic
nervous system, leading to the release of stress hormones and pro-
inflammatory molecules. Prolonged exposure to these inflammatory
mediators can impact neuronal function, disrupt synaptic plasticity, and alter
mood regulation, potentially contributing to the development of mood

disorders, such as depression and anxiety. 22

Additionally, evidence suggests that neuroinflammation plays a role in all
psychiatric illnesses. In conditions like schizophrenia and bipolar disorder,
increased inflammatory markers have been observed in both the CNS and
the periphery. 2 The bidirectional communication between the immune

system and the brain, known as the “immunopsychiatry” paradigm,
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While researchers have made significant strides in understanding
neuroimmunoinflammation, many questions remain unanswered. Further
investigations are needed to unravel the intricate mechanisms governing
immune responses within the CNS and their consequences on brain health.
Targeting neuroimmunoinflammation represents a promising avenue for the
development of novel therapeutic approaches to mitigate the impact of
chronic inflammation on brain function and improve overall neurological

outcomes. 23

Psychedelic-Assisted
Therapies and
Neuroinflammation

Psychedelic therapies have garnered increasing interest as potential novel
treatments for various mental health conditions, with promising results
reported in clinical trials. These therapies involve the controlled
administration of psychedelic substances like psilocybin and LSD, guided by
therapeutic support to induce altered states of consciousness. 24 The
profound and transformative experiences that can occur during psychedelic
therapy have been associated with improvements in mood, emotional
processing, and enhanced introspection. 25 However, the success of
psychedelic therapies may be influenced by neuroinflammation, a complex

phenomenon involving chronic inflammation in the CNS. 28

Recent research suggests that neuroinflammation may interfere with the
positive outcomes of psychedelic therapies. Neuroinflammation-induced
alterations in the functioning of neurotransmitter systems implicated in the
effects of psychedelics, such as serotonin, dopamine, and glutamate, could

potentially diminish the therapeutic effects of these therapies. 2

Serotonin, a neurotransmitter known for its role in mood regulation and
emotional processing, plays a pivotal role in the effects of psychedelics.
Psychedelics like psilocybin and LSD primarily interact with serotonin 2A
receptors (5-HT2A), leading to altered perception and cognition.

Neuroinflammation can alter serotonin receptor expression and function,
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Moreover, dopamine and glutamate, which are also involved in psychedelic-
induced states, can be affected by chronic inflammation. Imbalances in
dopamine levels have been linked to mood disorders, and
neuroinflammation may contribute to dysregulation of dopamine pathways.
Similarly, glutamate dysregulation has been implicated in psychiatric
disorders, and neuroinflammation can disrupt glutamate neurotransmission,

potentially affecting the response to psychedelic therapies. 22

Furthermore, neuroinflammation impacts the plasticity of neuronal networks,
which is essential for the therapeutic effects of psychedelics. Psychedelics
have been suggested to enhance neuroplasticity, allowing for new
connections and insights during therapy. However, chronic inflammation can
impair neuroplasticity, hindering the brain’s ability to adapt and reorganize in

response to therapeutic interventions.

The relationship between neuroinflammation and the outcomes of
psychedelic therapies is complex and multifaceted. The presence of
neuroinflammation in an individual may result from various factors, including
genetic predisposition, environmental influences, and lifestyle choices. As a
result, the response to psychedelic therapy may be influenced by individual
variability, highlighting the importance of personalized approaches in

treatment.

Addressing neuroinflammation as part of the therapeutic process may be a
promising approach to optimize the outcomes of psychedelic-assisted
therapies. Combining psychedelics with adjunct treatments that target
inflammation and promotes a healthy lifestyle (exercising, good hydration, a
balanced nutrition, relaxation, and no alcohol) that mitigates chronic
inflammation, can enhance the efficacy of these therapies. Moreover, further
research is needed to elucidate the precise mechanisms by which
neuroinflammation affects the responses to psychedelic agents and to

develop tailored approaches to maximize their therapeutic potential. 3!

Psilocybin and
Neuroinflammation
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facilitate transformative experiences has attracted significant interest in the
field of mental health therapeutics. However, recent research suggests that
the presence of neuroinflammation may compromise the desired therapeutic

effects of psilocybin. 32

Neuroinflammation, characterized by chronic inflammation in the central
nervous system (CNS), can disrupt the intricate neuronal signaling
influenced by psilocybin. Inflammatory processes may interfere with the
precise mechanisms of action by which psilocybin interacts with serotonin
2A receptors (5-HT2A), leading to altered perception and cognition. These
disruptions may hamper psilocybin’s ability to promote neuroplasticity, a
process crucial for the therapeutic effects of psychedelics, such as

enhanced emotional processing and introspection. 22

The presence of neuroinflammation may alter the responsiveness of
serotonin receptors and neurotransmitter systems involved in mood
regulation and emotional processing. Dysregulation of these systems could
limit the capacity of psilocybin to induce transformative experiences and
may mitigate its therapeutic potential in individuals with chronic CNS

inflammation. 34

MDMA and
Neuroinflammation

Methylenedioxymethamphetamine (MDMA), commonly known as ecstasy,
has garnered significant attention in recent years for its potential therapeutic
use in treating post-traumatic stress disorder (PTSD). Preliminary studies
have shown promising results, suggesting that MDMA-assisted therapy
could facilitate breakthroughs in emotional processing and enhance the
formation of positive therapeutic bonds. However, the presence of
neuroinflammation in individuals with PTSD raises intriguing questions

about the potential impact on treatment outcomes. 35

Neuroinflammation has been implicated in the pathophysiology of PTSD.
Traumatic experiences can trigger an immune response in the central

nervous system, leading to the release of pro-inflammatory mediators such
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The presence of pre-existing inflammation may negatively impact the
response to MDMA-assisted therapy. Pro-inflammatory mediators could
potentially interfere with the precise mechanisms of action by which MDMA
influences neurotransmitter systems, particularly serotonin and oxytocin.
MDMA enhances serotonin release and inhibits its reuptake, leading to
increased synaptic levels of this neurotransmitter. Serotonin plays a crucial
role in mood regulation, emotional processing, and social behavior, making it

a key player in the therapeutic effects of MDMA. 2

Moreover, MDMA also promotes the release of oxytocin, often referred to as
the “love hormone” due to its role in bonding and social interactions.
Oxytocin is implicated in the formation of positive therapeutic bonds
between patients and therapists, creating a supportive and empathetic
environment that facilitates emotional processing during MDMA-assisted

sessions. 38

In the context of neuroinflammation, the dysregulation of these
neurotransmitter systems could potentially limit the efficacy of MDMA-
assisted therapy. Inflammatory processes may disrupt serotonin receptor
function and interfere with the empathetic and prosocial effects of oxytocin,
potentially dampening the desired therapeutic outcomes. Additionally, it has
been found that pro-inflammatory cytokines can induce neurotoxicity when

MDMA is used.32

Understanding the complex interplay between MDMA and
neuroinflammation is crucial for optimizing treatment efficacy and patient
outcomes. Further research is needed to elucidate the precise mechanisms
by which neuroinflammation affects the interactions between MDMA and
the CNS. Identifying potential adjunct therapies that target
neuroinflammation or exploring personalized treatment approaches based
on an individual’'s inflammatory state could enhance the effectiveness of

MDMA-assisted therapy in treating PTSD. 42

As the field of psychedelic-assisted therapies continues to evolve,

addressing the impact of neuroinflammation on MDMA's therapeutic effects
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Ibogaine, Ayahuasca and
Neuroinflammation

Ibogaine, a psychoactive compound derived from the iboga plant, and
ayahuasca, a brew made from the Amazonian vine Banisteriopsis caapi,
have garnered increasing attention for their potential in treating addiction
disorders.41 Both substances have been associated with transformative and
introspective experiences, which could hold therapeutic value for individuals
struggling with addiction. However, the presence of neuroinflammation
associated with chronic drug use raises important considerations about the
potential impact on the efficacy of ibogaine and ayahuasca-assisted

therapies. 42

Chronic drug use is known to trigger an immune response in the central
nervous system, leading to neuroinflammation. 42 Inflammatory processes
may disrupt the neural circuitry involved in addiction, including reward
pathways and motivational centers. The alterations caused by
neuroinflammation may contribute to the persistence of addictive behaviors
and impede the brain’s ability to adapt to therapeutic interventions

effectively. 24

The presence of pre-existing neuroinflammation may pose challenges for
the effectiveness of ibogaine and ayahuasca-assisted therapies in addiction
treatment. Inflammatory processes might interfere with the precise
mechanisms of action by which these substances exert their effects on the
brain. Ibogaine has been suggested to interact with various neurotransmitter
systems, including serotonin and glutamate, which are involved in addiction
and mood regulation. 42 Similarly, ayahuasca contains dimethyltryptamine
(DMT) and harmala alkaloids, which modulate serotonin receptors and may

promote introspective and transformative experiences. 48

Neuroinflammation disrupts the balance of neurotransmitter systems
targeted by ibogaine and ayahuasca, limiting their capacity to induce
transformative experiences and facilitate the therapeutic process.

Additionally, inflammatory processes might interfere with the plasticity of


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/
https://psychedelicspotlight.com/

Psychedelic Spotlight

As the field of psychedelic-assisted therapies continues to evolve,
addressing the implications of neuroinflammation in the context of ibogaine
and ayahuasca-assisted treatments may offer valuable insights into their

potential as transformative tools in addiction recovery. 48

Discussion

The existence of neuroinflammation, stemming from an array of traumatic
and non-traumatic challenges exerts a profound and detrimental influence
on the intricate neurochemistry of the brain. This cascading effect
precipitates the breakdown of crucial enzyme systems, disrupting the
intricate biosynthesis involving DNA, RNA, ribosomal complexes, and the
production of adenosine triphosphate (ATP) within the mitochondria. 42
These molecular dysregulations collectively culminate in a depletion of
neurotransmitters and their receptors, a disarray in the balance of
neurosteroids governing cognition and behavior, a deficit in the essential
energy resources required for neural repair, and an impediment to achieving

the full spectrum of benefits from psychedelic-assisted therapies. 20 51

This intricate chain reaction underscores the paramount importance of
understanding and addressing neuroinflammation in the context of
optimizing psychedelic therapy. It not only underscores the challenge
presented by neuroinflammation but also underscores the urgency of
developing tailored strategies that can mitigate its negative impact and pave
the way for the optimal utilization of psychedelic-assisted therapies to

enhance mental health and well-being. 52 53

Recommendations

Acknowledging that neuroinflammation not only disrupts the intricate
biochemistry governing brain function, but also exerts tangible effects on the
physical structure of vital neuroreceptors, it becomes prudent to implement
a pretreatment regimen in individuals embarking on a transformative journey
with the use of a psychedelic-assisted therapy. The ideal pre-treatment

protocol should include a neuroendocrine work-up (Millennium Protocol) and
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Initial clinical trials into this exciting frontier have unveiled promising
outcomes, showcasing remarkable improvements in clinical results using
anti-inflammatory, nanoliposomal products prior to the application of a
psychedelic agent (Table 1). Nonetheless, it is crucial to consider the need
for rigorous clinical investigations, as they are essential in delineating the
optimal dosing thresholds of any innovative product. These investigations
should encompass diverse psychedelic agents and account for the nuances
in patient classifications, ultimately resulting in comprehensive guidelines
for the seamless integration of anti-inflammatory pretreatment strategies

into the fabric of psychedelic therapy protocols.

By embracing the concept of pretreatment with anti-inflammatory
interventions, clinicians and researchers alike stand poised to elevate the
efficacy of psychedelic therapies to unprecedented heights. This progressive
approach holds the tantalizing potential to foster a neurobiological milieu
conducive to enhanced neuroplasticity and the facilitation of profound

transformative experiences.

Nevertheless, the quest for excellence in psychedelic-assisted therapies is
ongoing, and scientific inquiry will continue to illuminate the precise dosing
strategies and their applicability within diverse patient populations. In doing
so, we collectively advance the frontiers of knowledge, driving the relentless
optimization of psychedelic-assisted therapies toward the betterment of

mental health and well-being.

Conclusion

The emerging evidence suggests that neuroinflammation plays a pivotal role
in influencing the outcomes of psychedelic therapies involving substances
like psilocybin, MDMA, ibogaine, and ayahuasca. 24 55 56 The presence of
chronic inflammation in the central nervous system appears to be a
significant factor that may impede the efficacy of these transformative
therapies. Neuroinflammation-induced alterations in neurotransmitter
systems, particularly serotonin, dopamine, and glutamate, could potentially
diminish the therapeutic effects of psychedelics.2Z 58 Understanding the

complex interplay between neuroinflammation and the mechanisms of
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To harness the therapeutic benefits of psychedelic therapies fully, treatment
modalities that focus on the precise mechanisms by which
neuroinflammation affects the responses to these substances, must be
applied. Accepting the influential effects of inflammation and the
interactions between psychedelics and the CNS could lead to the
development of tailored approaches that mitigate the negative impact of
neuroinflammation on treatment outcomes. Investigating the ability of
combining psychedelics with adjunct treatments targeting
neuroinflammation may offer novel strategies to enhance the effectiveness

of these therapies. 2

By addressing the implications of neuroinflammation in the context of
psychedelic therapies, the field can pave the way for revolutionary
advancements in mental health treatment. Capitalizing on the
transformative properties of psychedelics, while considering the influence of
neuroinflammation, holds promise for creating more personalized and
effective therapeutic interventions that can positively impact the lives of

individuals struggling with mental health conditions. &2

Table 1: Partial composition of Anti-Inflammatory, nanoliposomal

nutraceutical regimen (BR3).

An omega-3 fatty acid, docosahexaenoic acid
is critical for optimal brain health and function.
A key mechanism of DHA is the protection of
neural tissue by the production of Resolvins
and Protectin D1

Docosahexaenoic
acid (DHA)

Vitamin E has been found to reduce the
production of pro-inflammation cytokines by

Tocopherol decreasing production of NF-kB which is
responsible for signaling DNA to manufacture
them.

This Vitamin C is fat-soluble which can enter
the blood supply feeding the brain. In the brain
it is anti-inflammatory by reduction of free
radicals. It increases Glutathione synthetase,
making more brain and liver Glutathione for
detoxification of alcohol.

Ascorbic Palmitate

Quercetin A natural polyphenolic, flavonoid antioxidant
that reduces inflammation by downregulating
NFkB production. Up-regulates Mitochondrial
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Glutathione

EGCG

Pyrroloquinoline
quinone (PQQ)

Vitamin Co-Q10
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stress in the brain which is rapidly consumed
after neurotrauma. Replenishing it will increase
neutralization of these free radicals.

Epigallocatechin gallate is the active agent in
Green Tea. Studies on post-stoke patients and
those with dementia and Alzheimer’s disease
all benefited with an improvement in cognitive
functioning when placed on EGCG due to its
neuroprotection properties.

Induces production of nerve growth factor,
protects neurons from ROS. Supports cognitive
performance. Increases mitochondriogenesis
for more energy to heal.

Part of the mitochondrial system to generate
energy as ATP for repairs.

Has neuroprotective qualities, mood elevation
and cognitive performance and improves
sleep.
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Phenomenological Research, 91(3), 760-765.
https://doi.org/10.1111/phpr.12249

A Short Biography

Dr. Mark L. Gordon, specializing in Endocrinology since 1995, has devoted
his career to understanding and treating the effects of traumatic brain
injuries (TBIs). Having personally experienced multiple TBIs without loss of
consciousness, he encountered the limitations of traditional treatment
approaches. Driven by his own journey towards recovery, he delved into
medical literature, seeking answers to the root causes of his condition and

those affecting other post-concussion patients.

Dr. Gordon discovered that hormonal deficiencies, though initially evident,
were merely surface manifestations of a more intricate cascade of
biochemical changes triggered by trauma, particularly neuroinflammation.
Recognizing the importance of addressing both inflammation and hormonal

imbalances, including neurosteroids and neuroactive steroids, he pioneered
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In 2004, Dr. Gordon transitioned his expertise to the field of
Neuroendocrinology, applying his knowledge to all cases of symptomatic
TBI. However, it was in 2009 that his focus shifted towards the needs of the
military community, driven by the alarming rise in mental health issues,
depression, and suicides among veterans. A pivotal moment came with the
successful treatment of Army Special Forces Sergeant First Class Andrew
Marr, who experienced remarkable recovery from multiple blast wave
traumas. Through Dr. Gordon’s intervention, Marr was able to discontinue
multiple medications, reunite with his family, pursue an MBA, and co-author

a book that inspired the award-winning film “Quiet Explosions.”

To date, Dr. Gordon and Mr. Marr have extended their groundbreaking
protocol, known as the Millennium'’s protocol, to over 1200 veterans. Their
work is carried out through the Millennium and Warrior Angels Foundations
(501¢3), providing financial support and a non-toxic treatment program that
has yielded significant success. With a commitment to transforming the
lives of veterans, Dr. Gordon and his team strive to make a lasting impact

and offer hope through their innovative approach.

Educational materials: www.TBIHelpNow.org .
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