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ABSTRACT

Anorexia Nervosa is a severe psychiatric disorder characterized by a distorted body image and an intense fear
of weight gain, leading to self-imposed caloric restriction and excessive weight loss. Current treatments, in-
cluding nutritional rehabilitation, psychotherapy, and pharmacological interventions, exhibit low long-term re-
covery rates. Psychedelic-assisted therapy (PAT) offers a promising avenue for treating anorexia by addressing
the underlying psychological issues and comorbid disorders. Nine studies investigating the efficacy of psyche-
delic-assisted therapy in treating Anorexia Nervosa were systematically reviewed. The analysis indicates sig-
nificant yet underexplored potential for PAT in the treatment of anorexia. The data overwhelmingly demonstrate
a robust positive effect of the treatment across various psychedelic compounds. Common findings in the re-
viewed literature include a decrease in self-reported symptoms, weight gain, and a reduction in comorbidities.
The reliance on self-reporting to measure clinical outcomes, small sample sizes, and the lack of blinding and
placebo controls present significant challenges in interpreting the results and introduce the risk of biased re-
porting. The limited available data suggest that psychedelic-assisted therapy may be an effective treatment for
eating disorders. However, caution is warranted in drawing definitive conclusions due to several significant
limitations affecting data validity.

Introduction

Anorexia nervosa (AN) is a serious psychiatric disorder that deteriorates a patient's physical and mental well-
being over time. This eating disorder is characterized by a disturbed body image and a fear of gaining weight,
which results in behaviors that aim to control body weight. (Zipfel et al., 2015) Prevalent symptoms of anorexia
nervosa are an abnormally low body weight (at least 15% below what would be expected, or a body mass index
lower than 17.5), excessive exercise, and reduced dietary intake. (Diagnostic and statistical manual of mental
disorders: DSM-5™ 2013). During a lifetime, 4% of females and 0.3% percent of males struggle with AN
with very few achieving full remission. (van Eeden et al., 2021) It is estimated that only 46% of patients fully
recover, 34% remain with partial symptoms, and 20% remain chronically ill in the long term. (Arcelus et al.,
2011) The mortality rates of anorexia are higher than any other mental illness with approximately 4% of pa-
tients dying within 4 years of diagnosis. (Auger et al., 2021) At 5 years, the mortality rate increases 9 times.
Anorexia nervosa can be classified into two subdivisions: a restrictive subdivision and a binge-purge subdivi-
sion. (Strauss, 1987) Patients diagnosed with the restrictive subtype lose body mass through caloric restriction
or excessive exercise, while patients with the binge-purge classification intake large amounts of food and purge
after that. (Balasundaram & Santhanam, 2021). The two principal differences between bulimia and the binge-
purge subtype of anorexia are that patients with bulimia typically have a normal or higher than normal body
weight, and their periods of restriction last shorter than the longer periods of restriction for AN. (Smith, 2016)
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Anorexia Nervosa

Similarly to other conditions classified as eating disorders, the direct etiology of AN has proven to be notori-
ously difficult to derive. It is known that AN primarily affects the younger population, typically emerging in
early to mid-adolescence. (Zipfel et al., 2015) This phase of human development is characterized by significant
biological and psychological changes as well as alterations in social exposure. The combination of predispos-
ing genetic and psychological characteristics and environmental cues may trigger the onset of AN during this
vulnerable period. (Woerwag-Mehta & Treasure, 2008) Some common physical predispositions include 5-HT
deficiency, prematurity, obstetric complications, low brain-derived neurotrophic factor (BDNF), and an altered
hypothalamic-pituitary-adrenal axis. (Woerwag-Mehta & Treasure, 2008) Psychological predispositions of an-
orexia include perfectionism, rigidity, interpersonal distrust, low self-esteem, and avoidant coping style.
(Grzelak et al., 2017). AN also has a strong correlation with social factors such as occupation (ex. ballet dancer,
athlete, model), social isolation, abuse, and distorted family dynamics. (Woerwag-Mehta & Treasure, 2008)
Despite successful recovery in some patients, AN can result in longer-term effects. (Meczekalski et
al., 2013) This may include consequences in fertility and pregnancy due to impairment of the gonadotropin-
releasing hormone (GnRH) which results in hypoestrogenism and obstetric difficulties. AN also has been found
to have a profound influence on bone metabolism which prevents patients from reaching normal peak bone
mass, resulting in a higher risk of osteoporosis and bone fractures. Patients are also affected with cardiovascu-
lar complications such as sinus bradycardia that remain despite weight gain. (Meczekalski et al., 2013) It is
crucial to note that in many patients despite AN remission, the comorbid disorders remain. (Fichter et al., 2017)

Neuroscience of Anorexia

The neuromodulator 5-HT has been found to be strongly involved in the development of AN, in particular, the
5-HT receptors 5-HT A and 5-HT,4 and the main metabolite of 5-HT, 5-hydroxyindoleacetic acid (5-HIAA).

Positron emission tomography (PET) and single photon emission computed tomography (SPECT)
studies targeting the 5-HT;a, 5-HT,a receptors, and the 5-HT transporter 5-HTT in individuals with AN,
demonstrate that patients with AN tend to have increased 5-HT 4 binding and decreased 5-HT,4 binding, point-
ing towards the neurochemical imbalance within the serotonergic system. (Gianni et al., 2020)

It is known that 5-HT is synthesized from an essential amino acid tryptophan that cannot be synthe-
sized internally. Dietary tryptophan upon entering the blood circulation is taken up by the brain and hydrox-
ylated, which results in the product of this process, 5-hydroxytryptophan. Later, the product is decarboxylated
to form 5-hydroxyindoleacetic (5-HIAA). (Bailer & Kaye, 2011) Individuals with AN have been found to have
reduced concentration levels of the 5-HT metabolite 5-HIAA in the cerebral spinal fluid (CSF), and reduced
plasma prolactin response to drugs with 5-HT, due to being underweight. (Kaye, 1984) These findings suggest
that during the acute phase of the illness, serotonergic activity is reduced premorbidly, and is further reduced
due to the lack of dietary intake of tryptophan. When patients recover, concentrations of 5-HIAA are reported
to be elevated in the CSF. Interestingly, it is known that in healthy patients, the direct activation of 5-HT
receptors tends to reduce food consumption whereas interventions that block 5-HT receptor activation increase
food consumption and promote weight gain. (Blundell, 1984) In addition, a restricted diet decreases the rate
of serotonin receptors and the density of serotonin transporters which causes the oversensitivity to serotonin.
(Higgins, 2018) However, individuals with AN premorbidly report rigidity, obsessionality and anxiety which
are often associated with high levels of 5-HT. Therefore, due to calorie restriction, in the short term, individuals
experience anxiolytic effects, which explains why patients with AN maintain restrictive behaviors that allow
them to medicate their underlying anxiety. (Higgins, 2018)

Additionally, studies using positron emission tomography (PET) investigated women who recovered
from AN. (Frankle et al., 2005) It was found that recovered AN patients had reduced 5-HT:4 activity, in the
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amygdala and hippocampus as well as the anterior cingulate, sensorimotor, and occipital cortical regions. An-
other study using single photon emission computed tomography (SPECT) found that ill AN individuals had
reduced binding of postsynaptic 5-HT,4 receptors in the left frontal and occipital cortex.

The reduction of 5-HT,4 activity in the anterior cingulate cortex has been influential in two core
symptoms of AN: poor problem-solving and a distorted body image. The subcaudal cingulate regions play a
crucial role in mediating the emotional aspect of the disease, as they have considerable connections with the
amygdala, frontal lobes, and ventral striatum. They play a role in assigning emotional valence to internal and
external stimuli, emotional learning, and expressing internal states. (Devinsky et al., 1995) The amygdala and
other medial temporal regions play a role in regulating anxiety, fear, and the integration of cognition and mood.
The amygdala allows us to initiate and change adaptive behaviors based on prior experience. (Cleare & Bond,
2000) This is reflected in the behavior of AN patients since due to their rigid and perfectionist personality type
they have difficulties in incorporating feedback and altering behavior. Additionally, they fail to accurately
recognize affective and social stimuli from the environment that would encourage them to problem-solve and
change their behavior. (Kingston et al., 1996) Instead, they obsessively repeat maladaptive behaviors such as
dietary intake avoidance and excessive exercise. As for distorted body image reduction of 5-HT-4 in the right
parietal region can be associated with neglect and could be related to altered body image. (Bailer & Kaye,
2011; Higgins, 2018)

Dopamine (DA) functioning has also been found to be impaired in AN since individuals often portray
anhedonic behaviors premorbidly. Normally, DA functioning modulates reward and effect and is central in
processing reward in both primary and secondary reinforcers, for example, food. Studies have shown altered
striatal dopamine function in individuals with AN and recovering from AN. (Bergen et al., 2005) In healthy
patients the ingestion of, for instance, high-sugar foods may trigger dopamine release. This is a similar response
as the ingestion of amphetamine. (Bailer et al., 2011) As expected in individuals with AN, high-sugar food
triggers endogenous dopamine release, however, dopamine is experienced unpleasantly and anxiogenically.
This could partially account for the desire for self-starvation in individuals with AN, as it down-regulates
anxiety. (Higgins, 2018) Reward processing in individuals with AN is also altered in situations that do not
involve food or weight. For instance, women who recovered from AN failed to differentiate between winning
and losing money in a gambling task, demonstrating a failure to identify the positive or negative value of a
stimulus. (Wagner et al., 2007) Moreover, DA metabolites such as dihydroxyphenylacetic acid in the CSF of
patients with AN or recovered patients were depleted while in PET studies, to overcome DA metabolite de-
pletion, subjects had increased binding of DA D2/D3.

Furthermore, the insula is another cortical region thought to be disrupted in patients with AN, and is
characterized with the impairment within the circuit involving cortical (frontal, somatosensory and parietal)
and subcortical structures (amygdala and striatum). The insula presents various functions and connections fa-
cilitating communication between regions. (Nunn et al., 2011) A major function includes the regulation of the
autonomic nervous system, such as inhibiting activity from the amygdala to the sympathetic nervous system
and stimulating activity of the parasympathetic nervous system. (Mesulam, 1983) The dysfunction of the insula
leads to an imbalance of the sympathetic and parasympathetic nervous systems accounting for intense anxiety
and fear which is experienced by patients in response to food stimuli. (Nunn et al., 2011) Additionally, in
healthy patients activity of the insula increases before a meal and decreases after a meal, regulating appetite
and satiety. (Shelley & Trimble, 2004) However, in individuals with AN insula activity decreased and re-
mained constant before and after a meal, providing evidence for the insula involvement in the dysregulation
of appetite in ill individuals. (Kerr et al., 2016) The abnormal and reduced activity of the insula was further
provided using an fMRI to test primary and secondary cortical regions after sucrose and water administration.
(Wagner, Aizenstein, Mazurkewicz, et al., 2007) Individuals recovered from AN showed significantly lower
activation of the insula as well as the ventral and dorsal striatum, compared to controls. Due to differences in
the activity of insula circuits, individuals might show altered appetite in response to food stimuli.
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Lastly, the striatum has been thought to be impaired in AN. It is the largest component of the basal
ganglia, composed of three nuclei, the caudate, putamen, and ventral striatum. (Bdez-Mendoza & Schultz,
2013) It is known for its role in reinforcement learning, control, and action selections. (Graybiel, 2008) In a
study, using the parametric analysis of fMRI activity during the choice of high-fat and low-fat food in AN
individuals and controls, demonstrated that AN individuals have significantly increased activity in the dorsal
striatum. (Foerde et al., 2015) This indicates that the striatum plays an important role in maladaptive food
choices in AN by the lack of conscious food choices and instead slipping back to learned habits of lower food
intake. However, when individuals with AN were shown images of thin bodies, they experienced increased
activity in the ventral striatum in comparison to controls, which depicts the activation of the reward system,
making unhealthy traits seem rewarding. (Scharner & Stengel, 2019)

Behavioral Treatments

The severity of AN has encouraged the development of behavioral and pharmacological treatments for the
disorder. Common therapies include family-based treatment (FBT), cognitive-behavioral therapy (CBT), and
third-wave acceptance-based treatments, which are all commonly assisted with pharmacotherapy. (Muratore
& Attia, 2020) Family-based treatment is the first line, most promising therapy in adolescents. FBT is an
outpatient program constructed in a way to restore an adolescent’s health with the support of their parents.
(Rienecke, 2017) It consists of three phases: phase 1 focuses on rapid restoration of physical health, which
takes control over food intake and exercise away from the patient giving it to their parents, phase 2, which
gradually returns responsibility to the adolescent, and the last phase, phase 3 which aims to review the devel-
opment of the adolescent and establish a new identity and restore patients control over dietary intake. (Rie-
necke, 2017)

CBT is widely used in adult anorexia nervosa and is applied over more than 40 sessions, which focus
on regularizing eating patterns, reducing or eliminating compensatory behaviors, and challenging previous
beliefs of overvaluation of weight and body image. (Muratore & Attia, 2020) Stage 1 of CBT is considered to
be crucial to the success of the overall treatment. It consists of getting the patient involved, allowing them to
take ownership of the treatment, and establishing how they want to benefit from treatment. Establishing a self-
monitoring ‘in the moment’ recording of eating and other relevant behavior is key in deriving the problem.
The patient, throughout the week, describes their eating patterns and difficult moments, writing them in a
journal to discuss during an upcoming session. In addition, weekly weigh-in sessions address the process of
excessive body checking or its avoidance. (Murphy et al., 2010) The later stages of CBT differ from case to
case as they discuss the individual problems of the patient which can include: overvaluation of weight and
shape, dietary rules, event-related changes in eating, and clinical perfectionism. The last stage includes ap-
pointments that aim to discuss further steps to maximize the chance for continued recovery. (Frostad et al.,
2018)

Third-wave treatments have been more widely implemented in the past two decades. They highlight
the importance of acceptance and mindfulness in tolerating stressful triggers and reducing maladaptive behav-
iors, which are often not adequately addressed in currently established interventions. (Benfer et al., 2021) It
combines successful strategies from CBT (exposure, self-monitoring) and adds focus to self-acceptance, mind-
fulness, awareness, dialectics, interpersonal relationships, and values. (Buerger et al., 2021) In other words,
third-wave therapies target response-focused emotion regulation strategies, which change the expression or
experience of emotion regulation after its occurrence. In contrast, CBT was rather focused on antecedent-
focused emotion regulation strategies, which prevent the emotion response from being activated. (Linardon et
al., 2017)
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Pharmacotherapy

Pharmacotherapy is frequently paired with therapeutic interventions, due to AN’s overlap with other psychi-
atric disorders. (Davis & Attia, 2017) Tricyclic antidepressants (TCAs) function by inhibiting norepinephrine
and serotonin reuptake within presynaptic terminals, by blocking transporter sites of serotonin (SERT) and
norepinephrine (NET), which causes a higher concentration of these neurotransmitters within the synaptic
cleft. In response, serotonin type 1A autoreceptors (5- HT1A) sensitize. (Moraczewski et al., 2023) This con-
tributes to an antidepressant effect. However, the neurotransmitters act as antagonists on postsynaptic cholin-
ergic (alpha-1 and alpha-2), muscarinic, and histamine receptors (H1) (Hudspith et al., 2006) This causes var-
ious side effects such as dry mouth, drowsiness, dizziness, excessive sweating, constipation, and urinary re-
tention. Therefore, despite first being thought to be a promising treatment, the side effects, and the discovery
that when taken in overdose, or mixed with alcohol, they are lethal, SSRI use in AN treatment is being phased
out.(Marvanova & Gramith, 2018) This demonstrated a major concern as patients with anorexia nervosa reg-
ularly exhibit suicidal thoughts.

Selective serotonin reuptake inhibitors (SSRIs), constitute a safer and more tolerable approach. SSRIs
selectively inhibit the reuptake of serotonin, by blocking transporter sites of serotonin, increasing its effective
concentration in the intra-synaptic space, therefore stimulating serotonergic neurons. However, SSRIs differ
from TCAs as they selectively affect only serotonin without having an effect on other transporter proteins
associated with dopamine or norepinephrine. (Lochmann & Richardson, 2018) In addition, SSRIs do not affect
other receptors or sodium channels which are the cause of adverse effects for TCAs. However, there is a lack
of evidence of the beneficial use of SSRIs during acute treatment of AN in underweight individuals. (Mar-
vanova & Gramith, 2018) The use of 5-HT-increasing antidepressants under starvation leads to a decrease in
SSRI efficiency caused by reduced CSF 5-HIAA which is the major 5-HT metabolite, suggesting minimized
synaptic 5 -HT (Kaye et al., 1998) This could be caused by the lack of tryptophan, caused by reduced dietary
intake, which is an essential amino acid and the sole precursor of serotonin reduction. (Shaw et al., 2002)
However, after weight restoration SSRI antidepressant administration during the post-acute phase may provide
some benefit in relapse prevention, weight maintenance, and mood improvement.

Antipsychotic medication has been investigated in clinical treatment, or more specifically second-
generation antipsychotic drugs (SGAs), such as olanzapine, owing to the rigidity-held compulsions and anxiety
of patients with AN. (Dold et al., 2015) Olanzapine provides moderate evidence of weight increase but shows
limited utility as a stand-alone drug. Consequently, additional studies for AN are crucial, as minimal existing
treatments show optimal improvements and there are no fully effective pharmacological treatments yet. In
addition, new treatment methods should focus on targeting underlying mechanisms of AN and identifying core
components allowing for a decrease in relapse rate.

Psychedelics

Psychedelic drugs are psychoactive substances that produce alterations in perception, cognition, and emotion.
These include a wide range of drugs classified into several classes. The classic psychedelics include lysergic
acid diethylamide (LSD), psilocybin (an active ingredient of magic mushrooms), and N, N-Dimethyltrypta-
mine (DMT, a component of ayahuasca). (Nichols, 2016) Some other psychedelic substances include entac-
togens such as 3,4-Methylenedioxymethamphetamine (MDMA) and other substances like ketamine (a disso-
ciative anesthetic) and scopolamine (Tupper et al., 2015). The renewed treatment of psychedelic-assisted ther-
apy (PAT) has been used in clinical research settings around the world to treat illnesses such as depression,
post-traumatic stress disorder (PTSD), and anxiety. (Breeksema et al., 2020) Natural psychedelics, such as
ayahuasca and psilocybin, have a long history of use in sociocultural rituals. However, the first synthetic psy-
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chedelic was discovered in 1943 when Albert Hofmann performed a self-experiment on lysergic acid diethyl-
amide (LSD) to find its powerful effects to alter mood and cognition. This later sparked active clinical research
in Europe and the United States. (Bastiaans et al., 1983) (Siegel, 1989) Despite the ever-growing body of
clinical studies on the therapeutic use of substances, such as LSD, in the early 1960s, there was still no federal
legal requirement in the Federal FD&C Act of 1938 that required drug manufacturers to show proof of drug
efficiency in appropriate controlled clinical trials. (Belouin & Henningfield, 2018) In consequence, in October
1862, children were born with birth defects from mothers consuming the drug thalidomide for morning sick-
ness. This caused the “Drug Amendments of 1962” to be signed into public law, strengthening regulatory
controls on the experimentation of new chemical entities, such as psychedelics, causing research to decline.
(Chhabra et al., 2005) However, now psychedelic treatment has been renewed (Breeksema et al., 2020. Re-
cently preliminary clinical trials have been conducted to assess these drugs' pharmacological properties and
efficiency, demonstrating a strong therapeutic potential for the treatment of several psychiatric disorders, in-
cluding severe depression (Carhart-Harris et al., 2021), addiction (Johnson et al., 2016), anxiety (Griffiths et
al., 2016), and obsessive-compulsive disorder (OCD) (Kelmendi et al., 2022).

Pharmacological Mechanism of Action

Classic psychedelics have a common mechanism of action consisting of the partial agonism for the serotonin
5-HT2A receptor. (Kim et al., 2020) This is hallmarked by animal studies on rats and mice using the so-called
head twitch response, indicating a psychedelic state. (Halberstadt & Geyer, 2011) Mice that do not have a
functioning 5-HT2A receptor due to a genetic knockout, do not exhibit the head-twitch response indicating
this receptor is necessary for mediating a crucial mechanism of action for psychedelics. The 5-HT2A seroto-
ninergic system is involved in learning, memory, cognition, pain perception, and the sleeping/waking cycle.
(Raote et al., 2007) A high concentration of such receptors are located in the temporoparietal junction and the
medial prefrontal cortex which are involved in cognitive and emotional functions. They can also be found in
layer 5 of the neocortex (in the pyramidal neurons), in the reticular nucleus, and in the thalamus which is
involved in visual perception and attention. (Vollenweider & Preller, 2020) This provides a cause for the in-
creased sensory processing and decreased integrative processing in a psychedelic state. Additionally, classic
psychedelics bind to other different subtypes of the 5-HT and DA receptors. (Halberstadt & Geyer, 2011) A
treatment with a 5-HT1AR agonist resulted in reduced visual hallucinations suggesting the modulatory effect
of the 5-HT1AR receptor on the 5-HT2A receptor. Also, blocking the D2 dopamine receptor reduces the
effects on positive derealization. (Vollenweider et al., 1998) Moreover, a receptor that could potentially be
involved in the effects of psychedelics is the trace amine-associated receptor (TAAR). By the use of psyche-
delics, the TAARI receptor is activated which inhibits dopaminergic activity, affecting an individual's sensi-
tivity to stress and reward. (De Gregorio et al., 2016) The diverse binding profile and complex array of these
interacting neurotransmismitter systems spanning cortical and subcortical regions, is partially responsible for
the large variety of symptoms in a psychedelic state.

Apart from the altered binding of neurotransmitters, LSD and other classic psychedelics increase the
complexity of dendrites and the number of synapses, which in turn increases the number of connections be-
tween neurons. (Olson, 2022) This mechanism can be found in the postsynaptic effects of psychedelics where
they induce a release of glutamate and a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor (AM-
PAR) activation. Consequently, this triggers the release of brain-derived neurotrophic factor-tropomyosin re-
ceptor kinase B (BDNF-TrkB) and mammalian target of rapamycin (mTOR) signaling causing the upregula-
tion of neuroplasticity-related genes. (Aleksandrova & Phillips, 2021) These effects of enhanced neuroplastic-
ity could have a therapeutic impact by rewiring these neural circuits. For instance, in animal studies, psyche-
delic-induced neuroplasticity can reverse anxious behavior. (De Gregorio et al., 2022) This technique has been
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implemented through microdosing, the regular use of small doses of psychedelics. (Ona & Bouso, 2020).
However, there is still a lack of conclusive evidence to what extent the neuroplastic effects benefit humans.

Additionally, classic psychedelics and MDMA increase levels of oxytocin, which is a hormone that
promotes strong feelings of sociability, empathy, and connectedness. (van Elk & Yaden, 2022) Consequently,
this increases trust and willingness to cooperate during PAT. (Holze et al., 2021) Additionally re-opening the
window for social reward learning during a psychedelic experience can offer long-term effects. This occurs in
MDMA through binding to the serotonin transporter causing oxytocin release. (Nardou et al., 2019)

As a whole, many neuroscientific explanations have been proposed to account for the effects of psy-
chedelics at a brain level. The three predominant models include the thalamocortical filter theory, the relaxed
beliefs under psychedelics (REBUS) model, and claustro-cortical circuit (CCC) model. (van Elk & Yaden,
2022) The thalamo-cortical filter theory suggests that psychedelics work by disrupting the normal functioning
of the thalamus leading to a breakdown of the usual communication patterns between the thalamus and the
cortex. While the REBUS model focuses on the significant effect of altered activity of the 5-HT2A receptor
as mentioned above, leading to an increased entropy in the brain, which allows the brain to explore a wider
range of potential neural configurations, leading to altered perceptions and experiences. On the other hand, the
CCC model suggests that psychedelics alter the balance of activity between the claustrum and the cortex.
However, each model acknowledges that the effects of psychedelics are not merely a result of increased or
decreased neural activity but involve a more complex rearrangement of neural networks. Yet, it is still difficult
to predict the correct model, as the use of psychedelics has several effects on thought processing and behviour
suggesting the combination of factors that account for it.(Doss, Madden, et al., 2021)

Psychological Mechanisms

A crucial psychological characteristic of psychedelics is to induce an altered state of consciousness, for in-
stance, they allow an individual to undergo mystical experiences and an enhanced perception of emotions. A
feeling of paradox, transcendence of space and time, joy, and awe often describe such mystical experiences.
(Yaden et al., 2017) Individuals often describe these experiences as difficult to put into words because they
escape from ordinary concepts and words. (Griffiths et al., 2006) Often people indicate that the experience
allows them to learn something new about themselves or the world, as they often include the most important
times of their lives. (Yaden et al., 2017) However these experiences are multidimensional constructs, and they
occur due to multiple cognitive processes therefore, they cannot be described by a single mental state. (van
Elk & Yaden, 2022) Additionally, psychedelics generate a feeling of awe, which includes a feeling of vastness,
self-loss, connectedness, and physiological changes (chills, eyes widening), which could result in a change in
a person's mental schemes allowing them to overcome personal obstacles. (Hendricks, 2018) In clinical set-
tings, the extent of the psychedelic-induced mystical experiences has shown a positive correlation with im-
provements in subjective life quality, meaning in life, and mood in patients suffering from anxiety-related
disorders, addiction and depression. (McCulloch et al., 2022)

Psychedelics also enhance cognitive and psychological flexibility. Psychological flexibility is the
adaptive response to different stressors that promote an action-driven response. (Davis et al., 2020) Cognitive
flexibility is the general ability to switch between different cognitive operations. In a psilocybin study, cogni-
tive flexibility increases in individuals from baseline measured by the Penn Conditional Exclusion Test (PCET)
which tests the participant's capacity to adapt to new criteria of a test with minimal errors. (Doss et al., 2021)
Another study found that PAT increases cognitive flexibility (measured by using perseverative eros in a task-
switching paradigm) and psychological flexibility for up to a month. (Davis et al., 2021) The presence of
cognitive flexibility is crucial for PAT. It allows for enhanced adaptability to challenge existing mental frame-
works, makes it easier to break down negative thought patterns and offers a heightened self-awareness, inte-
grating new perspectives into the patient’s life. Increased cognitive flexibility and the combination of other
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psychological factors can result in learning new habits and behavior change. (van Elk & Yaden, 2022) When
combined with CBT they can allow the formation of new healthy habits enhancing lifestyle or terminating old
unfavorable habits. (Teixeira et al., 2021) This review also provides evidence of a healthier lifestyle (healthier
diet, less alcohol consumption) being associated with the use of psychedelics. Several clinical trials have re-
ported positive lifestyle changes. (Griffiths et al., 2016; Griffiths et al., 2006; Griffiths et al., 2017)

Clinical Applications of Psychedelics

Psychedelic drugs and psychedelic-assisted therapy have been implicated in the treatment of addiction, post-
traumatic stress disorder (PTSD), obsessive-compulsive disorder (OCD), anxiety, and depression. (Kurtz et
al., 2022) Since OCD, addiction and anxiety share common mechanisms and symptoms with AN, they provide
a rationale for the possible benefits from this alternative method of treatment for AN as well.

Obsessive-compulsive disorder is a psychiatric condition characterized by intrusive thoughts called
obsessions, repetitive behaviors called compulsions, and avoidance behaviors. (American Psychiatric Associ-
ation, 2022) Similarly to AN, the current treatment of OCD relies on CBT and pharmacological interventions
such as SSRIs. However, it has been reported that the use of psychedelics, especially classic psychedelics,
results in an improvement of OCD symptoms, however, the magnitude of improvement varies depending on
the dose, mindset, and setting. (Buot et al., 2023) A relevant study was conducted at the University of Arizona,
where patients were administered three psilocybin doses one week apart. They reported 23%-100% decreases
in the Yale-Brown Obsessive Compulsive Scale (YBOCS) which measures the overall symptom severity of
OCD. (Ehrmann et al., 2022) AN and OCD share a variety of symptoms including inflammation (increased
levels of inflammatory cytokines TNF and IL), lowered binding of the 5-HT2a receptor, and reductions of DA
in the nucleus accumbens. (Nagra, 2022) They also share psychological symptoms such as ritualistic patterns,
perfectionism, and obsessive thoughts. Therefore, there is significant potential for psychedelics to have similar
therapeutic properties useful in treating AN.

Moreover, addiction is a prevalent chronic relapsing medical condition with very limited effective
treatment options. (Zafar et al., 2023) The current clinical treatment mostly relies on psychosocial intervention
and pharmacotherapy; however, they provide limited success with 20% of individuals replacing within 1
month. However, in 6 randomized control trials, LSD has shown a beneficial effect on reducing alcohol misuse
when compared to placebo. There were also significant reductions in alcohol misuse seen at 6-month follow-
ups. (Krebs & Johansen, 2012) Similarly to AN, addiction often is associated with impairments in reward
processing, and emotional regulation as well as DA and 5-HT deficits. Addiction also is characterized by
deficits in cortical neuroplasticity. (Zafar et al., 2023) Despite first seeming as entirely separate disorders, AN
and addiction share some psychological symptoms, such as loss of control, compulsive behaviors, and rituals.
(Kranzler & Li, 2008) Therefore, yet again, due to the similarity of these disorders, psychedelics also have the
potential to improve symptoms of AN.

Lastly, anxiety disorders are psychiatric disorders that usually are characterized by recurring intrusive
thoughts or concerns, where people avoid certain situations out of worry. (Chand & Marwaha, 2022) Anxiety
disorders are often comorbid with other psychiatric illnesses, therefore, it is difficult to derive their exact
symptoms. Nonetheless, psychedelic therapeutic interventions for anxiety have demonstrated significant anti-
depressive, anxiolytic, anti-addictive, and anti-suicidal properties. (dos Santos et al., 2016) Since anxiety is
often comorbid with AN, these benefits may also be applied to patients with AN.

Psychedelic-Assisted Therapy

There are several methods proposed for psychedelic-assisted therapy (PAT), depending on the exact type of
psychedelic used. The most common methods include MDMA-Assisted Psychotherapy, Ketamine Enhanced
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Psychotherapy, the Preparation, Support, Integration (PSI) model, and Medication-Assisted Psychotherapy
(MAP). Despite several differences, they share a similar structure. A preparation phase (varying in duration
from 2 to 10 h) that is almost always described as a setting to discuss issues relevant to the individual and the
therapeutic mechanism of the model. (Krupitsky & Grinenko, 1997) This phase also includes a treatment ra-
tionale and a focus on what aspects need to be worked on to achieve remission. In the next phase, the drug
sessions usually last between 45 min (ketamine) and 8 hours (psilocybin) and are supervised by 1 - 2 clinicians
in a living room-like environment. Therapists aim to support the participant in challenging moments and pro-
vide verbal and nonverbal interventions. (Carhart-Harris et al., 2016) Lastly, the intervention phase consists of
patients discussing their experiences to consolidate their memories and promote integration into everyday life.
(Jardim et al., 2020)

A common model utilized for AN is Medication-Assisted Psychotherapy (MAP) which is used in
combination with LSD, DMT, and psilocybin. (Agin-Liebes et al., 2020) (Belser et al., 2017) It is the most
unstructured and eclectic framework.

MAP first includes 6-12 hours of preparatory psychotherapy held over 2-3 weeks focusing on the
personal history of the patient and their unresolved issues. Their sessions are aimed at working with family
issues, addressing potential intrapsychic conflicts, and accepting diagnoses. After forming a good therapeutic
relationship, patients are given more in-depth information concerning their psychedelic sessions and the altered
state of consciousness that they will experience. (Grof et al., 1973) The sessions are held by two trained facil-
itators in an appropriately furnished room. During a psychedelic experience, patients lie down with eyeshades
and are invited to direct their attention toward their internal thoughts, while therapists offer nonverbal, medical,
and psychological support during the whole session. (Ross et al., 2016) During the final phase of the session,
patients discuss their experiences in order to consolidate their memory.

Effects of Psychedelics on People with Anorexia Nervosa

Research on the effect of psychedelics on people with anorexia nervosa includes cross-sectional studies, small
clinical trials, and case reports. A variety of psychedelics have been used such as ayahuasca, ketamine,
MDMA, and psilocybin. The results are summarized in Table 1 and Table 2 below.
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Study Treatment Dosage Control Blinding Target Condition/Inclusion Criteria Measures (time horizon)
(Country)
Peck et al., 2023 Psilocybin 1 x 25mg (10) SSRI medication Open-label study | In current episode of AN or in partial remission Eating Disorder Examination Questionnaire (EDE-Q)
(usual treatment)
(United States) Female at birth Body Image State Scales (BISS)
BMI > 16 kg/m2 State and trait anxiety (STAI-T)
Dechant et al., 2020 Ketamine 500mcg/kg (1) Inpatient eating dis- | Case Study Diagnosed with AN since adolescence 16-item Quick Inventory of Depressive Symptomatology (QIDS)
order Therapy Comorbid MDD
(United States) 24-item Behavior and Symptom Identification Scale (Basis-24)
BMI 18.3 kg/m2 (5 weeks)
Scolnick et al., 2020 Ketamine 750 meg/kg (1) Outpatient Eating Case Study Diagnosed with AN since adolescence Patient Health Questionnaire-9 (PHQ9)
Disorder Therapy
(United States) BMI 21.6 kg/m2
Spriggs et al., 2021 Psilocybin 3 x 25mg No placebo control Open label Primary Diagnoses of AN for more than 3 years Eating Disorder Examination Questionnaire (EDE-Q)
(United Kingdom) Female at birth Magnetic Resonance Imaging (MRI)
BMI 2 16 kg/m2 Electroencephalography (EEG)
Schwartz et al., 2021 Ketamine 500mcg/kg No placebo control Open-label study | Patients chronically ill with AN for more than 7 years Eating Disorder Examination Questionnaire (EDE-Q)
State-Trait Anxiety Inventory (STAI)
(United States) Female at birth Beck Depression Inventory (BDI)
Knatz Peck et al., 2022 Psilocybin 1 x 25mg (10) No placebo control Open-label study | Diagnosed with AN Eating Disorder Examination Questionnaire (EDE-Q)
Mean BMI 19.7 Columbia Suicide Severity Scale (C-SSRS)
Female at birth
Brewerton et al., 2022 MDMA 80-180 mg + sup- | No drug (43) Double blind in- Diagnosed with AN without active purging Eating Attitudes Test (EAT-26)
plemental half- dividual asses-
(United States) dose of 40-60 mg sors Current criteria for PTSD (lasting >6 months)
(46)
Lafrance et al., 2017 Ayahuasca — Usual Treatment Cross Sectional Participants diagnosed with AN (10) or with BN (6) Self-report of symptoms with qualitative analysis

(United States)

Study
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Renelli et al., 2018

(Canada)

Ayahuasca -

Usual Inpatient and
Outpatient treat-
ment

Cross Sectional
Study

Participants diagnosed with AN

Participation in at least one ayahuasca ceremony in the past

Self-report on symptoms with qualitative analysis

Table 2. Details of studies: set, setting, and main findings

Study Treatment Program Pre-Treatment Session Treatment Session Setting Post-Treatment Care Main Findings
(Country)
Dechant et al., 2020 Ketamine Enhanced Psychotherapy Hospitalization to increase BMI | Racemic ketamine IV infu- Not described Not described Increase in weight. Reductions in suicidality

(United States)

Individual therapy (35 days)

Brief orientation

sions (40 minutes)

2x weekly and 9th session
after a week

thoughts and lower scores on the QIDS and BA-
SIS-24 scale.

Scolnick et al., 2020

(United States)

Ketamine Enhanced Psychotherapy

Individual therapy (14 days)

3 months of ketogenic diet

Brief orientation

Racemic ketamine IV infu-
sions (45 minutes)

Private room with dimmed
lights

Sound machine

Using eye mask

KG diet continued

Weekly therapist support for support-
ive psychotherapy

Monitoring for a stable weight

PHQ-9 depression questionnaire scores reduc-
tion. Self-reported claim of being free of AN
rules and behaviors.

Spriggs et al., 2021

(United Kingdom)

Psychedelic Assisted Psychotherapy

day

Two remote calls before an in-
person session on the baseline

3 oral doses of psilocybin
(25mg) delivered over 6-
week period

Semi-reclined position

Eye mask and headphones

Monthly follow-ups after 6 months of
treatment

Reductions in EDE-Q scores. Reductions in
STAI anxiety symptoms.

Schwartz et al., 2021

Ketamine Enhanced Psychotherapy

Lecture on possible drug side
effects and limitations

IM Ketamine

Room with Ketamine physi-
cian (DF) and RN to monitor

Follow-up psychiatrist’s visits

STAI state symptoms improvement. EDE-Q im-
provement for 2 patients. Increased weight.

(United States) Doses and frequency were health status Weight monitoring consistently for a
adjusted according to indi- year post treatment
viduals' initial response

Knatz Peck et al., 2022 Psilocybin-Assisted Psychotherapy Pre-Screening phone call Single dose of 25mg Room with two psychologists | Participants required to stay in room Clinically significant reductions in EDE-Q (mean
COMP360 psilocybin to provide support and access | for 8h score from 2.7 to 1.1) STAI reductions for 2 pa-

(United States)

Screening visit and dosing prep
visit to check vital signs

for safety.

Participants returned for assessment
next morning and after 1 week, 1
month, and 3 months for post-treat-
ment follow-ups.

tients.

2 patients experienced hypoglycemia
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Brewerton et al., 2022

(United States)

MDMA-Assisted Psychotherapy

Brief orientation with Informed
consent

MDMA-AT (8 hours) 3
times spaced 4 weeks apart

Each session followed by a
fast

Support from trained thera-
pists to aid in processing dif-
ficult emotions

90 min follow-up session the next
morning after an experimental session
following 3-4 weeks.

Follow-up sessions aimed to integrate
lessons from experimental sessions
into daily lives.

Reductions in EAT-26 scores 3-4 weeks post-
treatment.

Peck et al., 2023

Psilocybin-Assisted Psychotherapy

Two preparation sessions with
informed consent of the thera-

Single dose of drug
COMP360 (synthetic psilo-

Support from two psycholo-
gists for safety assessment

Participants in room for 8h, following
3 follow ups spaced 1 month apart

4 participants demonstrated clinically significant
reductions in EDE-Q scores. Significant reduc-

(United States) peutic model cybin formulation) tions in anxiety. No significant changes in BMI
Lafrance et al., 2017 Ayahuasca Ceremony Interviews (75-180 minutes) Multi-day retreats that incor- | Wide range of setting re- Not described Self-reported reductions in ED thoughts and
discussing suggestions for ways | porated 2-3 ayahuasca cere- treats, most rooted in Amazo- symptoms. Long-term improvements in emotion
(United States) to improve therapeutic out- monies nian traditions (Shipibo, regulation and processing.
comes Ashaninka and other)
Renelli et al., 2018 Ayahuasca Ceremonies Interviews discussing the pa- Multi-day retreats rooted in Ammazonian retreats (Ship- Not described Self-reported reductions in ED symptoms, im-

(Canada)

tients' etiological backgrounds
with AN and subjective evalua-
tions of previous treatment ef-
fectiveness

Amazonian traditions.

ibo, Ashaninka)

proved emotional processing and self-love
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Psychedelic Dosage, Method, and Safety Considerations

In the studies listed in Table 1, the doses of psychedelics depended on the specific substance and program.
Ketamine doses ranged from 500-750 mcg/kg (Dechant et al., 2020; Scolnick et al., 2020; Schwartz et al.,
2021), psilocybin was administered either 3x25 mg or a single dose of 25mg (Peck et al., 2023; Spriggs et al.,
2021; Knatz Peck et al., 2022), and MDMA dosage ranged from 80-180 mg followed by a half-dose of 40-
60mg (Brewerton et al., 2022). As for ayahuasca, no specific doses were given since the substance was admin-
istered in an infused form during ayahuasca retreats. (Lafrance et al., 2017; Renelli et al., 2018)

It is crucial to note that most studies were not controlled and only one used a double-blinding approach
(Brewerton et al., 2022), while others were cross-sectional, open-label, or single-case studies. Additionally, the
studies all shared an inclusion criteria of participants being diagnosed with AN according to DSM-5™ 2013
guidelines. Most also required a minimum BMI (ranging from a minimum of 16 to 18.5), which potentially
excluded a large number of participants struggling with AN. Females were primarily taken under consideration
due to the disorder being most predominant in females.

Treatment Program

Various treatment programs were utilized, ranging from ketamine-enhanced psychotherapy (Dechant et al.,
2020; Scolnick et al., 2020; Schwartz et al., 2021), psychedelic-assisted psychotherapy (Spriggs et al., 2021),
MDMA -assisted psychotherapy (Brewerton et al., 2022) and ayahuasca ceremonies. (Lafrance et al., 2017,
Renelli et al., 2018)

The treatments began with either brief orientations discussing the drug effects or interviews to try to
determine the patient's history and what they seek to accomplish throughout their treatment. In some cases, an
inpatient or outpatient program was required to increase the participants’ weights. (Dechant et al., 2020;
Scolnick et al., 2020) During the treatment sessions, ketamine was either administered through IV or IM, psil-
ocybin was administered orally, and ayahuasca was administered during multi day retreats. The setting com-
monly included a room with dimmed lights, using an eye mask and a sound machine. In some cases, psycholo-
gists or trained therapists assisted and guided the participants.

Efficiency

To measure efficiency, the Eating Disorder Examination Questionnaire (EDE-Q), state and trait anxiety (STAI-
T), Eating Attitudes Test (EAT-26), and the Beck Depression Inventory (BDI) were used most commonly.
However, all measurements were based on self-reported findings of participants making it difficult to draw
precise conclusions.

In ketamine studies, participants generally reported immediate improvements in mood and energy. In
two of the three studies, patients experienced a significant weight increase. In Dechant’s case report (Dechant
et al., 2020), the patient's weight increased from 54.3kg to 57kg after the end of the 8 ketamine infusions. As
for psilocybin, despite reductions in EDE-Q and STAI scores, none of the participants sustained clinically sig-
nificant increases in BMI. In Lafrance’s study using ayahuasca participants had considerable self-reported re-
sults. One patient claimed that “There was an eating disorder before, there was some level of compulsivity but
now there isn’t” and “After done ayahuasca it's not like I could say “Oh, because I have done ayahuasca I'm not
going to diet anymore” or “Because I have done ayahuasca I’'m not going to compulsively exercise anymore.”
It wasn’t that. I feel more capable of experiencing my emotions.” (Lafrance et al., 2017) Additionally, one
larger clinical trial using MDMA reported self-reported reductions in the Eating Attitudes Test (EAT-26) from
mean scores of -3.04 to -0.68. The most significant change was reported around 3-4 weeks post-treatment.
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Discussion

Among the 9 studies in this review, some positive results were observed, revealing the therapeutic potential of
psychedelics for the treatment of anorexia nervosa. A vast majority of authors described the short-term and
long-term improvements in self-report examination scores (Spriggs et al., 2021; Schwartz et al., 2021; Knatz
Peck et al., 2022; Brewerton et al., 2022), as well as some authors described self-report improvements in comor-
bid disorders such as anxiety and depression (Peck et al., 2023; Knatz Peck et al., 2022; Schwartz et al., 2021,
Spriggs et al., 2021). However, despite demonstrating symptom benefits, a study also noted a development of
hypoglycemia after psilocybin ingestion in two patients (Knatz Peck et al., 2022). Moreover, a couple of studies
mentioned the most profound benefits around 3-4 weeks after the beginning of treatment. (Brewerton et al.,
2022; Knatz Peck et al., 2022).

The results of this review could conclude that patients with anorexia nervosa or patients in partial
remission could benefit from psychedelic treatment. Reductions in EDE-Q scores were significant, from a mean
of 2.7 to 1.1 in one study (Knatz Peck et al., 2022), and from a mean of 2.9 to 1.8 in another follow-up study
(Peck et al., 2023). Similarly, some studies demonstrated reductions in EAT-26 scores from a reduction of 9.58
(p=0.0007) compared to placebo which reduced by 3.58 (p=0.35) (Brewerton et al., 2022). In a case report
utilizing ketamine, the patient noted drastic improvements claiming ‘I know this sounds ridiculous, but I am no
longer anorexic. I had so many rules I didn’t even know them. But they are gone. I can exercise because it feels
good. It isn’t that I have to. I can stop when I want to.” (Dechant et al., 2020) During ayahuasca ceremonies,
patients indicated similar drastic improvements mentioning “There was an eating disorder before, there was
some level of compulsivity but now there isn’t.” (Lafrance et al., 2017), or “I feel like traditional therapy meth-
ods didn’t work very well on me. I just thought I’d have to suffer with it for the rest of my life and ayahuasca
has definitely changed some huge, big chunks of it.” (Renelli et al., 2018). Similarly, reductions in comorbid
disorders such as depression were significant from PHQ-9 score reductions from 13 to 6 in a ketamine case
report. (Scolnick et al., 2020) Significant STAI reductions were also noted in a few studies (Schwartz et al.,
2021; Knatz Peck et al., 2022; Peck et al., 2023) Yet heterogeneity was observed in terms of changes in weight
and BMI. Some studies reported no clinically significant changes in BMI compared to placebo (Peck et al.,
2023; Brewerton et al., 2022) while others reported an increase of weight (Dechant et al., 2020; Schwartz et al.,
2021). Although it is crucial to mention that all studies only began when the patient's BMI was in a normal r
>18.5kg/m? therefore no increase in BMI was required.

Most studies did not apply adequate measures or assessments without a control or placebo. In early
research Tomsovic and Edwards mentioned “the complexities and difficulties of achieving control over the
placebo effect of a drug that has spectacular mind-altering properties, and where research is contaminated by
expectations of benefit”. (Tomsovic & Edwards, 1970) Similarly, more modern clinical studies are experiencing
similar difficulties because subjective and objective changes evoked by psychedelics, that are seen by the patient
and the observer, make it extremely difficult to perform double-blind tests and placebo controls. Therefore, a
reasonable approach would be to utilize an active placebo with lower doses of the drugs (Griffiths et al., 2006).

Moreover, results were primarily based on self-reported symptoms using various measures such as the
Eating Disorder Examination Questionnaire (EDE-Q), Eating Attitudes Test (EAT-26), Patient Health Ques-
tionnaire (PHQ-9) and State Trait Anxiety Inventory (STAI). Such an approach may bring out bias and subjec-
tivity, especially in a disorder like anorexia nervosa where lying and claims of not being “sick” anymore are
common symptoms of the disorder. Thus, designing qualitative studies with pathology-oriented measures
would be beneficial to demonstrate a more objective view of symptom improvements. This could be brought
out by employing patients with a lower BMI and measuring its change after treatment. Nevertheless, the safety
and tolerability of psychedelics still requires testing in underweight patients.

The present review has limitations. Firstly, only articles written in English were selected, excluding
studies written in other languages that might have demonstrated other outcomes. Furthermore, as mentioned,
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the studies selected were only carried out in patients with a normal BMI which excluded the vast majority of
individuals in a current episode of anorexia nervosa. Also, the studies examined were mostly conducted with
low numbers of patients making it difficult to draw universal beneficial conclusions for a large population.
Lastly, due to most studies only employing self-report measures the results lack objective conclusions.

Despite this, preliminary results and plausible therapeutic mechanisms give a clear rationale for further
research. Further research would benefit from larger, controlled trials with objective pathology measures inves-
tigating the safety and efficacy of psychedelics and PAT for patients with AN. In particular, it would be highly
beneficial to explore this treatment for underweight and younger patients with AN which make up the majority
of the individuals with this diagnosis. Additionally, it could be explored whether certain psychedelic substances
could be better suited for patient groups with other comorbidities. Finally, trials comparing PAT to current AN
treatment would be valuable to determine the relative efficacy and safety of the drugs.

Acknowledgments

I would like to thank my advisor for the valuable insight provided to me on this topic.

References

Agin-Liebes, G. ., Malone, T., Yalch, M. M., Mennenga, S. E., Ponté, K. L., Guss, J., Bossis, A. P., Grigsby,
J., Fischer, S., & Ross, S. (2020). Long-term follow-up of psilocybin-assisted psychotherapy for psychiatric
and existential distress in patients with life-threatening cancer. Journal of Psychopharmacology, 34(2), 155—
166. https://doi.org/10.1177/0269881119897615

Aleksandrova, L. R., & Phillips, A. G. (2021). Neuroplasticity as a convergent mechanism of ketamine and
classical psychedelics. Trends in Pharmacological Sciences, 42(11).
https://doi.org/10.1016/j.tips.2021.08.003

American Psychiatric Association. (2022). Diagnostic and statistical manual of mental disorders. Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition, Text Revision (DSM-5-TR), 5(33).
https://doi.org/10.1176/appi.books.9780890425787

Arcelus, J., Mitchell, A. J., Wales, J., & Nielsen, S. (2011). Mortality rates in patients with anorexia nervosa
and other eating disorders. A meta-analysis of 36 studies. Archives of General Psychiatry, 68(7), 724-731.
https://doi.org/10.1001/archgenpsychiatry.2011.74

Auger, N., Potter, B. J., Ukah, U. V., Low, N., Israél, M., Steiger, H., Healy-Profités, J., & Paradis, G. (2021).
Anorexia nervosa and the long-term risk of mortality in women. World Psychiatry, 20(3), 448-449.
https://doi.org/10.1002/wps.20904

Baez-Mendoza, R., & Schultz, W. (2013). The role of the striatum in social behavior. Frontiers in
Neuroscience, 7(233). https://doi.org/10.3389/fnins.2013.00233

Bailer, U. F., & Kaye, W. H. (2011). Serotonin: imaging findings in eating disorders. Current Topics in
Behavioral Neurosciences, 6(7), 59-79. https://doi.org/10.1007/7854_2010_78

Bailer, U. F., Narendran, R., Frankle, W. G., Himes, M. L., Duvvuri, V., Mathis, C. A., & Kaye, W. H.
(2011). Amphetamine induced dopamine release increases anxiety in individuals recovered from anorexia
nervosa. International Journal of Eating Disorders, 45(2), 263-271. https://doi.org/10.1002/eat.20937
Balasundaram, P., & Santhanam, P. (2021). Eating Disorders. PubMed; StatPearls Publishing.
https://www.ncbi.nlm.nih.gov/books/NBK567717/

Bastiaans, J., Grinspoon, L., & B, B. (1983). Mental liberation facilitated by the use of hallucinogenic drugs.
Psychedelic Reflections.

ISSN: 2167-1907 www.JSR.org/hs 15


https://doi.org/10.1177/0269881119897615

HIGH SCHOOL EDITION

@ Journal of Student Rescarch

Volume 13 Issue 4 (2024)

Belouin, S. J., & Henningfield, J. E. (2018). Psychedelics: Where we are now, why we got here, what we
must do. Neuropharmacology, 142(9), 7-19. https://doi.org/10.1016/j.neuropharm.2018.02.018

Belser, A. B., Agin-Liebes, G., Swift, T. C., Terrana, S., Devenot, N., Friedman, H. L., Guss, J., Bossis, A., &
Ross, S. (2017). Patient Experiences of Psilocybin-Assisted Psychotherapy: An Interpretative
Phenomenological Analysis. Journal of Humanistic Psychology, 57(4), 354-388.
https://doi.org/10.1177/0022167817706884

Benfer, N., Spitzer, E. G., & Bardeen, J. R. (2021). Efficacy of Third Wave Cognitive Behavioral Therapies
in the Treatment of Posttraumatic Stress: A Meta-analytic Study. Journal of Anxiety Disorders, 33(2),
102360. https://doi.org/10.1016/j.janxdis.2021.102360

Bergen, A. W., Yeager, M., Welch, R. A., Haque, K., Ganjei, J. K., van den Bree, M. B. M., Mazzanti, C.,
Nardi, 1., Fichter, M. M., Halmi, K. A., Kaplan, A. S., Strober, M., Treasure, J., Woodside, D. B., Bulik, C.
M., Bacanu, S.-A., Devlin, B., Berrettini, W. H., Goldman, D., & Kaye, W. H. (2005). Association of multiple
DRD?2 polymorphisms with anorexia nervosa. Neuropsychopharmacology: Official Publication of the
American College of Neuropsychopharmacology, 30(9), 1703—1710. https://doi.org/10.1038/sj.npp.1300719
BLUNDELL, J. (1984). Serotonin and appetite. Neuropharmacology, 23(12), 1537-1551.
https://doi.org/10.1016/0028-3908(84)90098-4

Breeksema, J. J., Niemeijer, A. R., Krediet, E., Vermetten, E., & Schoevers, R. A. (2020). Psychedelic
Treatments for Psychiatric Disorders: A Systematic Review and Thematic Synthesis of Patient Experiences in
Qualitative Studies. CNS Drugs, 34(9), 925-946. https://doi.org/10.1007/s40263-020-00748-y

Brewerton, T. D., Wang, J. B., Lafrance, A., Pamplin, C., Mithoefer, M., Yazar-Klosinki, B., Emerson, A., &
Doblin, R. (2022). MDMA-assisted therapy significantly reduces eating disorder symptoms in a randomized
placebo-controlled trial of adults with severe PTSD. Journal of Psychiatric Research, 149(343), 128-135.
https://doi.org/10.1016/j.jpsychires.2022.03.008

Buerger, A., Vloet, T. D., Haber, L., & Geissler, J. M. (2021). Third-wave interventions for eating disorders
in adolescence — systematic review with meta-analysis. Borderline Personality Disorder and Emotion
Dysregulation, 8(1). https://doi.org/10.1186/s40479-021-00158-6

Buot, A., Pallares, C., Oganesyan, A., Dauré, C., Bonnelle, V., Burguiére, E., Dos Santos, J. F. A., N’Diaye,
K., Ljuslin, M., Smith, P., Verroust, V., Wyplosz, B., Morgi¢ve, M., & Mallet, L. (2023). Improvement in
OCD symptoms associated with serotonergic psychedelics: a retrospective online survey. Scientific Reports,
13(1), 13378. https://doi.org/10.1038/s41598-023-39812-0

Carhart-Harris, R. L., Bolstridge, M., Rucker, J., Day, C. M. J., Erritzoe, D., Kaelen, M., Bloomfield, M.,
Rickard, J. A., Forbes, B., Feilding, A., Taylor, D., Pilling, S., Curran, V. H., & Nutt, D. J. (2016). Psilocybin
with Psychological Support for treatment-resistant depression: an open-label Feasibility Study. The Lancet
Psychiatry, 3(7), 619-627. https://doi.org/10.1016/s2215-0366(16)30065-7

Carhart-Harris, R., Giribaldi, B., Watts, R., Baker-Jones, M., Murphy-Beiner, A., Murphy, R., Martell, J.,
Blemings, A., Erritzoe, D., & Nutt, D. J. (2021). Trial of Psilocybin versus Escitalopram for Depression. New
England Journal of Medicine, 384(15), 1402—1411. https://doi.org/10.1056/nejmoa2032994

Chand, S. P., & Marwaha, R. (2022). Anxiety. PubMed; StatPearls Publishing.
https://www.ncbi.nlm.nih.gov/books/NBK470361/

Chhabra, R., Kremzner, M. E., & Kiliany, B. J. (2005). FDA Policy on Unapproved Drug Products: Past,
Present, and Future. Annals of Pharmacotherapy, 39(7-8), 1260—1264. https://doi.org/10.1345/aph.1e569
Cleare, A. J., & Bond, A. J. (2000). Ipsapirone challenge in aggressive men shows an inverse correlation
between 5-HT 1A receptor function and aggression. Psychopharmacology, 148(4), 344-349.
https://doi.org/10.1007/s002130050061

Davis, A. K., Barrett, F. S., & Griffiths, R. R. (2020). Psychological flexibility mediates the relations between
acute psychedelic effects and subjective decreases in depression and anxiety. Journal of Contextual
Behavioral Science, 15(21), 39-45. https://doi.org/10.1016/j.jcbs.2019.11.004

ISSN: 2167-1907 www.JSR.org/hs 16



HIGH SCHOOL EDITION

@ Journal of Student Rescarch

Volume 13 Issue 4 (2024)

Davis, H., & Attia, E. (2017). Pharmacotherapy of eating disorders. Current Opinion in Psychiatry, 30(6),
452-457. https://doi.org/10.1097/yco0.0000000000000358

De Gregorio, D., Inserra, A., Enns, J. P., Markopoulos, A., Pileggi, M., El Rahimy, Y., Lopez-Canul, M.,
Comai, S., & Gobbi, G. (2022). Repeated lysergic acid diethylamide (LSD) reverses stress-induced anxiety-
like behavior, cortical synaptogenesis deficits and serotonergic neurotransmission decline.
Neuropsychopharmacology, 47(47). https://doi.org/10.1038/s41386-022-01301-9

De Gregorio, D., Pasa, L., Ochoa-Sanchez, R., McLaughlin, R., Maione, S., Comai, S., & Gobi, G. (2016).
The hallucinogen d-lysergic diethylamide (LSD) decreases dopamine firing activity through 5-HT1A, D2 and
TAARI receptors. Pharmacological Research, 113(113), 81-91. https://doi.org/10.1016/j.phrs.2016.08.022
Dechant, E., Boyle, B., & Ross, R. A. (2020). Ketamine in a Patient with Comorbid Anorexia and MDD.
Journal of Womens Health and Development, 3(3), 373-375. https://fortuneonline.org/articles/ketamine-in-a-
patient-with-comorbid-anorexia-and-mdd.html

Devinsky, O., Morrell, M. J., & Vogt, B. A. (1995). Contributions of anterior cingulate cortex to behaviour.
Brain, 118(1), 279-306. https://doi.org/10.1093/brain/118.1.279

Dold, M., Aigner, M., Klabunde, M., Treasure, J., & Kasper, S. (2015). Second-Generation Antipsychotic
Drugs in Anorexia Nervosa: A Meta-Analysis of Randomized Controlled Trials. Psychotherapy and
Psychosomatics, 84(2), 110-116. https://www.jstor.org/stable/48515954

dos Santos, R. G., Osério, F. L., Crippa, J. A. S., Riba, J., Zuardi, A. W., & Hallak, J. E. C. (2016).
Antidepressive, anxiolytic, and antiaddictive effects of ayahuasca, psilocybin and lysergic acid diethylamide
(LSD): a systematic review of clinical trials published in the last 25 years. Therapeutic Advances in
Psychopharmacology, 6(3), 193-213. https://doi.org/10.1177/2045125316638008

Doss, M. K., Madden, M. B., Gaddis, A., Nebel, M. B., Griffiths, R. R., Mathur, B. N., & Barrett, F. S.
(2021). Models of psychedelic drug action: modulation of cortical-subcortical circuits. Brain, 145(2), 441-
456. https://doi.org/10.1093/brain/awab406

Doss, M. K., Povazan, M., Rosenberg, M. D., Sepeda, N. D., Davis, A. K., Finan, P. H., Smith, G. S., Pekar,
J. J., Barker, P. B., Griffiths, R. R., & Barrett, F. S. (2021). Psilocybin therapy increases cognitive and neural
flexibility in patients with major depressive disorder. Translational Psychiatry, 11(1), 1-10.
https://doi.org/10.1038/s41398-021-01706-y

DSM-5 DIAGNOSTIC CRITERIA FOR EATING DISORDERS ANOREXIA NERVOSA DIAGNOSTIC
CRITERIA. (n.d.). https://www .breathetherapies.co.uk/wp-content/uploads/2019/06/DSM-5-Diagnositic-
Criteria-.pdf

Ehrmann, K., Allen, J. J. B., Moreno, F. A., & 34784024. (2022). Psilocybin for the Treatment of Obsessive-
Compulsive Disorders. University of Arizona; Springer Science and Business Media Deutschland GmbH.
https://experts.arizona.edu/en/publications/psilocybin-for-the-treatment-of-obsessive-compulsive-disorders
Fichter, M. M., Quadflieg, N., Crosby, R. D., & Koch, S. (2017). Long-term outcome of anorexia nervosa:
Results from a large clinical longitudinal study. International Journal of Eating Disorders, 50(9), 1018—1030.
https://doi.org/10.1002/eat.22736

Foerde, K., Steinglass, J. E., Shohamy, D., & Walsh, B. T. (2015). Neural mechanisms supporting
maladaptive food choices in anorexia nervosa. Nature Neuroscience, 18(11), 1571-1573.
https://doi.org/10.1038/nn.4136

Frankle, W. G., Lombardo, 1., New, A. S., Goodman, M., Talbot, P. S., Huang, Y., Hwang, D.-R., Slifstein,
M., Curry, S., Abi-Dargham, A., Laruelle, M., & Siever, L. J. (2005). Brain Serotonin Transporter
Distribution in Subjects With Impulsive Aggressivity: A Positron Emission Study With [11C]McN 5652.
American Journal of Psychiatry, 162(5), 915-923. https://doi.org/10.1176/appi.ajp.162.5.915

Frostad, S., Danielsen, Y. S., Rekkedal, G. A., Jevne, C., Dalle Grave, R., Rg, @., & Kessler, U. (2018).
Implementation of enhanced cognitive behaviour therapy (CBT-E) for adults with anorexia nervosa in an

ISSN: 2167-1907 www.JSR.org/hs 17


https://www.breathetherapies.co.uk/wp-content/uploads/2019/06/DSM-5-Diagnositic-Criteria-.pdf
https://www.breathetherapies.co.uk/wp-content/uploads/2019/06/DSM-5-Diagnositic-Criteria-.pdf

HIGH SCHOOL EDITION

@ Journal of Student Rescarch

Volume 13 Issue 4 (2024)

outpatient eating-disorder unit at a public hospital. Journal of Eating Disorders, 6(1).
https://doi.org/10.1186/s40337-018-0198-y

Gianni, A. D., De Donatis, D., Valente, S., De Ronchi, D., & Atti, A. R. (2020). Eating disorders: Do PET
and SPECT have a role? A systematic review of the literature. Psychiatry Research: Neuroimaging, 300(3),
111065. https://doi.org/10.1016/j.pscychresns.2020.111065

Graybiel, A. M. (2008). Habits, Rituals, and the Evaluative Brain. Annual Review of Neuroscience, 31(1),
359-387. https://doi.org/10.1146/annurev.neuro.29.051605.112851

Griffiths, R. R., Johnson, M. W., Carducci, M. A., Umbricht, A., Richards, W. A., Richards, B. D., Cosimano,
M. P., & Klinedinst, M. A. (2016). Psilocybin produces substantial and sustained decreases in depression and
anxiety in patients with life-threatening cancer: A randomized double-blind trial. Journal of
Psychopharmacology, 30(12), 1181-1197. https://doi.org/10.1177/0269881116675513

Griffiths, R. R., Johnson, M. W., Richards, W. A., Richards, B. D., Jesse, R., MacLean, K. A., Barrett, F. S.,
Cosimano, M. P., & Klinedinst, M. A. (2017). Psilocybin-occasioned mystical-type experience in
combination with meditation and other spiritual practices produces enduring positive changes in
psychological functioning and in trait measures of prosocial attitudes and behaviors. Journal of
Psychopharmacology, 32(1), 49-69. https://doi.org/10.1177/0269881117731279

Griffiths, R. R., Richards, W. A., McCann, U., & Jesse, R. (2006). Psilocybin can occasion mystical-type
experiences having substantial and sustained personal meaning and spiritual significance.
Psychopharmacology, 187(3), 268-283. https://doi.org/10.1007/s00213-006-0457-5

Grof, S., Goodman, L. E., Richards, W. A., & Kurland, A. A. (1973). LSD-Assisted Psychotherapy in Patients
with Terminal Cancer. International Pharmacopsychiatry, 8(3), 129-144. https://doi.org/10.1159/000467984
Grzelak, T., Dutkiewicz, A., Paszynska, E., Dmitrzak-Weglarz, M., Slopien, A., & Tyszkiewicz-Nwafor, M.
(2017). Neurobiochemical and psychological factors influencing the eating behaviors and attitudes in anorexia
nervosa. Journal of Physiology and Biochemistry, 73(2), 297-305. https://doi.org/10.1007/s13105-016-0540-
2

Halberstadt, A. L., & Geyer, M. A. (2011). Multiple receptors contribute to the behavioral effects of
indoleamine hallucinogens. Neuropharmacology, 61(3), 364-381.
https://doi.org/10.1016/j.neuropharm.2011.01.017

Hendricks, P. S. (2018). Awe: a putative mechanism underlying the effects of classic psychedelic-assisted
psychotherapy. International Review of Psychiatry, 30(4), 331-342.
https://doi.org/10.1080/09540261.2018.1474185

Higgins, A. (2018). The Neurobiology of Anorexia Nervosa. In www.intechopen.com. IntechOpen.
https://www.intechopen.com/chapters/64858

Holze, F., Avedisian, 1., Varghese, N., Eckert, A., & Liechti, M. E. (2021). Role of the 5-HT2A Receptor in
Acute Effects of LSD on Empathy and Circulating Oxytocin. Frontiers in Pharmacology, 12(12).
https://doi.org/10.3389/fphar.2021.711255

Hudspith, M. J., Siddall, P. J., & Munglani, R. (2006, January 1). Chapter 23 - Physiology of pain (H. C.
Hemmings & P. M. Hopkins, Eds.). ScienceDirect; Mosby.
https://www.sciencedirect.com/science/article/abs/pii/B9780323037075500292

Jardim, A. V., Jardim, D. V., Chaves, B. R., Steglich, M., Ot’alora G., M., Mithoefer, M. C., da Silveira, D.
X., Téfoli, L. F., Ribeiro, S., Matthews, R., Doblin, R., & Schenberg, E. E. (2020). 3,4-
methylenedioxymethamphetamine (MDMA )-assisted psychotherapy for victims of sexual abuse with severe
post-traumatic stress disorder: an open label pilot study in Brazil. Brazilian Journal of Psychiatry, 6(43).
https://doi.org/10.1590/1516-4446-2020-0980

Johnson, M. W., Garcia-Romeu, A., & Griffiths, R. R. (2016). Long-term follow-up of psilocybin-facilitated
smoking cessation. The American Journal of Drug and Alcohol Abuse, 43(1), 55-60.
https://doi.org/10.3109/00952990.2016.1170135

ISSN: 2167-1907 www.JSR.org/hs 18



HIGH SCHOOL EDITION

@ Journal of Student Rescarch

Volume 13 Issue 4 (2024)

Kaye, W. H. (1984). Abnormalities in CNS Monoamine Metabolism in Anorexia Nervosa. Archives of
General Psychiatry, 41(4), 350. https://doi.org/10.1001/archpsyc.1984.01790150040007

Kaye, W., Gendall, K., & Strober, M. (1998). Serotonin neuronal function and selective serotonin reuptake
inhibitor treatment in anorexia and bulimia nervosa. Biological Psychiatry, 44(9), 825-838.
https://doi.org/10.1016/s0006-3223(98)00195-4

Kelmendi, B., Kichuk, S. A., DePalmer, G., Maloney, G., Ching, T. H. W, Belser, A., & Pittenger, C. (2022).
Single-dose psilocybin for treatment-resistant obsessive-compulsive disorder: A case report. Heliyon, 8(12),
el2135. https://doi.org/10.1016/j.heliyon.2022.e12135

Kerr, K. L., Moseman, S. E., Avery, J. A., Bodurka, J., Zucker, N. L., & Simmons, W. K. (2016). Altered
Insula Activity during Visceral Interoception in Weight-Restored Patients with Anorexia Nervosa.
Neuropsychopharmacology, 41(2), 521-528. https://doi.org/10.1038/npp.2015.174

Kim, K., Che, T., Panova, O., DiBerto, J. F., Lyu, J., Krumm, B. E., Wacker, D., Robertson, M. J., Seven, A.
B., Nichols, D. E., Shoichet, B. K., Skiniotis, G., & Roth, B. L. (2020). Structure of a Hallucinogen-Activated
Gg-Coupled 5-HT2A Serotonin Receptor. Cell, 182(6), 1574-1588.e19.
https://doi.org/10.1016/j.cell.2020.08.024

Kingston, K., Szmukler, G., Andrewes, D., Tress, B., & Desmond, P. (1996). Neuropsychological and
structural brain changes in anorexia nervosa before and after refeeding. Psychological Medicine, 26(1), 15—
28. https://doi.org/10.1017/s0033291700033687

Knatz Peck, S., Shao, S., Murray, S., & Kaye, W. (2022). P450. Pilot Study Evaluation of Psilocybin Therapy
for Anorexia Nervosa: Safety, Acceptability, and Preliminary Efficacy. Biological Psychiatry, 91(9), S270.
https://doi.org/10.1016/j.biopsych.2022.02.686

Kranzler, H. R., & Li, T.-K. (2008). What is addiction? Alcohol Research & Health : The Journal of the
National Institute on Alcohol Abuse and Alcoholism, 31(2), 93-95.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3860451/

Krebs, T. S., & Johansen, P.-@. (2012). Lysergic acid diethylamide (LSD) for alcoholism: meta-analysis of
randomized controlled trials. Journal of Psychopharmacology (Oxford, England), 26(7), 994—1002.
https://doi.org/10.1177/0269881112439253

Krupitsky, E. M., & Grinenko, A. Y. (1997). Ketamine Psychedelic Therapy (KPT): A Review of the Results
of Ten Years of Research. Journal of Psychoactive Drugs, 29(2), 165-183.
https://doi.org/10.1080/02791072.1997.10400185

Kurtz, J. S., Patel, N. A., Gendreau, J. L., Yang, C., Brown, N., Bui, N., Picton, B., Harris, M., Hatter, M.,
Beyer, R., Sahyouni, R., Diaz-Aguilar, L. D., Castellanos, J., Schuster, N., & Abraham, M. E. (2022). The
Use of Psychedelics in the Treatment of Medical Conditions: An Analysis of Currently Registered
Psychedelics Studies in the American Drug Trial Registry. Cureus, 14(9), €29167.
https://doi.org/10.7759/cureus.29167

Lafrance, A., Loizaga-Velder, A., Fletcher, J., Renelli, M., Files, N., & Tupper, K. W. (2017). Nourishing the
Spirit: Exploratory Research on Ayahuasca Experiences along the Continuum of Recovery from Eating
Disorders. Journal of Psychoactive Drugs, 49(5), 427-435. https://doi.org/10.1080/02791072.2017.1361559
Linardon, J., Fairburn, C. G., Fitzsimmons-Craft, E. E., Wilfley, D. E., & Brennan, L. (2017). The empirical
status of the third-wave behaviour therapies for the treatment of eating disorders: A systematic review.
Clinical Psychology Review, 58(58), 125-140. https://doi.org/10.1016/j.cpr.2017.10.005

Lochmann, D., & Richardson, T. (2018). Selective Serotonin Reuptake Inhibitors. Antidepressants, 250(172),
135-144. https://doi.org/10.1007/164_2018_172

Marvanova, M., & Gramith, K. (2018). Role of antidepressants in the treatment of adults with anorexia
nervosa. Mental Health Clinician, 8(3), 127-137. https://doi.org/10.9740/mhc.2018.05.127

McCulloch, D. E-Wen., Grzywacz, M. Z., Madsen, M. K., Jensen, P. S., Ozenne, B., Armand, S., Knudsen,
G. M., Fisher, P. M., & Stenbzk, D. S. (2022). Psilocybin-Induced Mystical-Type Experiences are Related to

ISSN: 2167-1907 www.JSR.org/hs 19



HIGH SCHOOL EDITION

@ Journal of Student Rescarch

Volume 13 Issue 4 (2024)

Persisting Positive Effects: A Quantitative and Qualitative Report. Frontiers in Pharmacology, 13(44).
https://doi.org/10.3389/fphar.2022.841648

Meczekalski, B., Podfigurna-Stopa, A., & Katulski, K. (2013). Long-term consequences of anorexia nervosa.
Maturitas, 75(3), 215-220. https://doi.org/10.1016/j.maturitas.2013.04.014

Mesulam, M. (1983). The functional anatomy and hemispheric specialization for directed attention: The role
of the parietal lobe and its connectivity. Trends in Neurosciences.

Mithoefer, M. C., Feduccia, A. A., Jerome, L., Mithoefer, A., Wagner, M., Walsh, Z., Hamilton, S., Yazar-
Klosinski, B., Emerson, A., & Doblin, R. (2019). MDMA-assisted psychotherapy for treatment of PTSD:
study design and rationale for phase 3 trials based on pooled analysis of six phase 2 randomized controlled
trials. Psychopharmacology, 236(9). https://doi.org/10.1007/s00213-019-05249-5

Moraczewski, J., Awosika, A. O., & Aedma, K. K. (2023). Tricyclic Antidepressants. PubMed; StatPearls
Publishing.
https://www.ncbi.nlm.nih.gov/books/NBKS557791/#:~:text=Tricyclic%?20antidepressants%20(TCAs)%20cons
titute%?20a

Muratore, A. F., & Attia, E. (2020). Current therapeutic approaches to anorexia nervosa: State of the art.
Clinical Therapeutics, 43(1). https://doi.org/10.1016/j.clinthera.2020.11.006

Murphy, R., Straebler, S., Cooper, Z., & Fairburn, C. G. (2010). Cognitive Behavioral Therapy for Eating
Disorders. Psychiatric Clinics of North America, 33(3), 611-627. https://doi.org/10.1016/j.psc.2010.04.004
Nagra, J. (2022). Psychedelic Agents as Potential Therapeutics for Obsessive- Compulsive Disorder.
https://assets.pubpub.org/e47ukvlp/71644331150766.pdf

Nardou, R., Lewis, E. M., Rothhaas, R., Xu, R., Yang, A., Boyden, E., & Délen, G. (2019). Oxytocin-
dependent reopening of a social reward learning critical period with MDMA. Nature, 569(7754), 116-120.
https://doi.org/10.1038/s41586-019-1075-9

Nichols, D. E. (2016). Psychedelics. Pharmacological Reviews, 68(2), 264-355.
https://doi.org/10.1124/pr.115.011478

Nichols, D. E., Johnson, M. W., & Nichols, C. D. (2017). Psychedelics as Medicines: An Emerging New
Paradigm. Clinical Pharmacology and Therapeutics, 101(2), 209-219. https://doi.org/10.1002/cpt.557
Nunn, K., Frampton, 1., Fuglset, T. S., Térzsok-Sonnevend, M., & Lask, B. (2011). Anorexia nervosa and the
insula. Medical Hypotheses, 76(3), 353-357. https://doi.org/10.1016/j.mehy.2010.10.038

Olson, D. E. (2022). Biochemical Mechanisms Underlying Psychedelic-Induced Neuroplasticity.
Biochemistry, 61(3), 127-136. https://doi.org/10.1021/acs.biochem.1c00812

Ona, G., & Bouso, J. C. (2020). Potential safety, benefits, and influence of the placebo effect in microdosing
psychedelic drugs: A systematic review. Neuroscience & Biobehavioral Reviews, 119(5).
https://doi.org/10.1016/j.neubiorev.2020.09.035

Peck, S. K., Shao, S., Gruen, T., Yang, K., Babakanian, A., Trim, J., Finn, D. M., & Kaye, W. H. (2023).
Psilocybin therapy for females with anorexia nervosa: a phase 1, open-label feasibility study. Nature
Medicine, 29(8), 1-7. https://doi.org/10.1038/s41591-023-02455-9

Raote, 1., Bhattacharya, A., & Panicker, M. M. (2007). Serotonin 2A (5-HT2A) Receptor Function: Ligand-
Dependent Mechanisms and Pathways (A. Chattopadhyay, Ed.). PubMed; CRC Press/Taylor & Francis.
https://www.ncbi.nlm.nih.gov/books/NBK1853/#:~:text=5%2DHT2A%20receptor%20agonists

Renelli, M., Fletcher, J., Tupper, K. W., Files, N., Loizaga-Velder, A., & Lafrance, A. (2018). An exploratory
study of experiences with conventional eating disorder treatment and ceremonial ayahuasca for the healing of
eating disorders. Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity, 5(34).
https://doi.org/10.1007/s40519-018-0619-6

Rienecke, R. (2017). Family-based treatment of eating disorders in adolescents: current insights. Adolescent
Health, Medicine and Therapeutics, Volume 8(8), 69—79. https://doi.org/10.2147/ahmt.s115775

ISSN: 2167-1907 www.JSR.org/hs 20



HIGH SCHOOL EDITION

@ Journal of Student Rescarch

Volume 13 Issue 4 (2024)

Ross, S., Bossis, A., Guss, J., Agin-Liebes, G., Malone, T., Cohen, B., Mennenga, S. E., Belser, A.,
Kalliontzi, K., Babb, J., Su, Z., Corby, P., & Schmidt, B. L. (2016). Rapid and sustained symptom reduction
following psilocybin treatment for anxiety and depression in patients with life-threatening cancer: A
randomized controlled trial. Journal of Psychopharmacology, 30(12), 1165-1180.
https://doi.org/10.1177/0269881116675512

Scharner, S., & Stengel, A. (2019). Alterations of brain structure and functions in anorexia nervosa. Clinical
Nutrition Experimental, 28(2352-9393). https://doi.org/10.1016/j.yclnex.2019.02.001

Schwartz, T., Trunko, M. E., Feifel, D., Lopez, E., Peterson, D., Frank, G. K. W., & Kaye, W. (2021). A
longitudinal case series of IM ketamine for patients with severe and enduring eating disorders and comorbid
treatment-resistant depression. Clinical Case Reports, 9(5). https://doi.org/10.1002/ccr3.3869

Scolnick, B., Zupec-Kania, B., Calabrese, L., Aoki, C., & Hildebrandt, T. (2020). Remission from Chronic
Anorexia Nervosa With Ketogenic Diet and Ketamine: Case Report. Frontiers in Psychiatry, 11(763).
https://doi.org/10.3389/fpsyt.2020.00763

Shaw, K. A., Turner, J., & Del Mar, C. (2002). Tryptophan and 5-Hydroxytryptophan for depression.
Cochrane Database of Systematic Reviews, 5(1). https://doi.org/10.1002/14651858.cd003198

Shelley, B. P., & Trimble, M. R. (2004). The insular Lobe of Reil-its Anatamico-Functional, behavioural and
Neuropsychiatric attributes in humans—a review. The World Journal of Biological Psychiatry, 5(4), 176-200.
https://doi.org/10.1080/15622970410029933

Siegel, S. (1989). Pharmacological Conditioning and Drug Effects. Psychoactive Drugs, 7(2), 115-180.
https://doi.org/10.1007/978-1-59259-464-1_3

Smith, M. O. (2016, June 23). Blog | Binge-Purge Anorexia and Bulimia: A DSM | Disorders.
Kartiniclinic.com. https://kartiniclinic.com/blog/post/binge-purge-anorexia-vs-bulimia-mental/

Spriggs, M. J., Douglass, H. M., Park, R. J., Read, T., Danby, J. L., de Magalhaes, F. J. C., Alderton, K. L.,
Williams, T. M., Blemings, A., Lafrance, A., Nicholls, D. E., Erritzoe, D., Nutt, D. J., & Carhart-Harris, R. L.
(2021). Study Protocol for “Psilocybin as a Treatment for Anorexia Nervosa: A Pilot Study.” Frontiers in
Psychiatry, 12(735523). https://doi.org/10.3389/fpsyt.2021.735523

Strauss, J. (1987). APA PsycNet. Psycnet.apa.org. https://psycnet.apa.org/record/1987-34989-001

Teixeira, P. J., Johnson, M. W., Timmermann, C., Watts, R., Erritzoe, D., Douglass, H., Ketner, H., &
Carhart-Harris, R. L. (2021). Psychedelics and health behaviour change. Journal of Psychopharmacology,
36(1), 026988112110085. https://doi.org/10.1177/02698811211008554

Thompson, M. R., Callaghan, P. D., Hunt, G. E., Cornish, J. L., & McGregor, I. S. (2007). A role for oxytocin
and 5-HT1A receptors in the prosocial effects of 3,4 methylenedioxymethamphetamine (“‘ecstasy”).
Neuroscience, 146(2), 509-514. https://doi.org/10.1016/j.neuroscience.2007.02.032

Tomsovic, M., & Edwards, R. V. (1970). Lysergide treatment of schizophrenic and nonschizophrenic
alcoholics: a controlled evaluation. Quarterly Journal of Studies on Alcohol, 31(4), 932-949.
https://pubmed.ncbi.nlm.nih.gov/5490826/

Tupper, K. W., Wood, E., Yensen, R., & Johnson, M. W. (2015). Psychedelic medicine: a re-emerging
therapeutic paradigm. Canadian Medical Association Journal, 187(14), 1054—1059.
https://doi.org/10.1503/cmaj. 141124

van Eeden, A. E., van Hoeken, D., & Hoek, H. W. (2021). Incidence, prevalence and mortality of anorexia
nervosa and bulimia nervosa. Current Opinion in Psychiatry, 34(6), 515-524.
https://doi.org/10.1097/yc0.0000000000000739

van Elk, M., & Yaden, D. B. (2022). Pharmacological, neural, and psychological mechanisms underlying
psychedelics: A critical review. Neuroscience & Biobehavioral Reviews, 140(4), 104793.
https://doi.org/10.1016/j.neubiorev.2022.104793

ISSN: 2167-1907 www.JSR.org/hs 21


https://doi.org/10.1016/j.neuroscience.2007.02.032

HIGHECHOOLEPITION Volume 13 Issue 4 (2024)

@ Journal of Student Rescarch

Vollenweider, F. X., & Preller, K. H. (2020). Psychedelic drugs: neurobiology and potential for treatment of
psychiatric disorders. Nature Reviews Neuroscience, 21(11), 611-624. https://doi.org/10.1038/s41583-020-
0367-2

Vollenweider, F. X., Vollenweider-Scherpenhuyzen, M. F. 1., Bibler, A., Vogel, H., & Hell, D. (1998).
Psilocybin induces schizophrenia-like psychosis in humans via a serotonin-2 agonist action. NeuroReport,
9(17), 3897-3902.
https://journals.lww.com/neuroreport/Abstract/1998/12010/Psilocybin_induces_schizophrenia_like_psychosis
_in.24.aspx

Wagner, A., Aizenstein, H., Mazurkewicz, L., Fudge, J., Frank, G. K., Putnam, K., Bailer, U. F., Fischer, L.,
& Kaye, W. H. (2007). Altered Insula Response to Taste Stimuli in Individuals Recovered from Restricting-
Type Anorexia Nervosa. Neuropsychopharmacology, 33(3), 513-523. https://doi.org/10.1038/sj.npp.1301443
Wagner, A., Aizenstein, H., Venkatraman, V. K., Fudge, J., May, J. C., Mazurkewicz, L., Frank, G. K.,
Bailer, U. F., Fischer, L., Nguyen, V., Carter, C., Putnam, K., & Kaye, W. H. (2007). Altered Reward
Processing in Women Recovered From Anorexia Nervosa. American Journal of Psychiatry, 164(12), 1842—
1849. https://doi.org/10.1176/appi.ajp.2007.07040575

Wichers, M., & Maes, M. (2002). The psychoneuroimmuno-pathophysiology of cytokine-induced depression
in humans. The International Journal of Neuropsychopharmacology, 5(4), 375-388.
https://doi.org/10.1017/s1461145702003103

Woerwag-Mehta, S., & Treasure, J. (2008). Causes of anorexia nervosa. Psychiatry, 7(4), 147-151.
https://doi.org/10.1016/j.mppsy.2008.02.010

Yaden, D. B., Haidt, J., Hood, R. W., Vago, D. R., & Newberg, A. B. (2017). The Varieties of Self-
Transcendent Experience. Review of General Psychology, 21(2), 143-160.
https://doi.org/10.1037/gpr0000102

Zafar, R., Siegel, M., Harding, R., Barba, T., Agnorelli, C., Shayam Suseelan, Roseman, L., Wall, M., Nutt,
D. J., & Erritzoe, D. (2023). Psychedelic therapy in the treatment of addiction: the past, present and future.
Frontiers in Psychiatry, 14(14). https://doi.org/10.3389/fpsyt.2023.1183740

Zipfel, S., Giel, K. E., Bulik, C. M., Hay, P., & Schmidt, U. (2015). Anorexia nervosa: aetiology, assessment,
and treatment. The Lancet Psychiatry, 2(12), 1099-1111. https://doi.org/10.1016/s2215-0366(15)00356-9

ISSN: 2167-1907 www.JSR.org/hs 22


https://doi.org/10.3389/fpsyt.2023.1183740



