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BIOLOGIC AND CLINICAL RATIONALE FOR THE USE OF PSILOCYBIN
IN HYPERPHAGIA

Overeating disorders such as hypothalamic obesity (HO), binge eating disorder (BED) and
Prader-Willi Syndrome (PWS) are serious medical illnesses marked by severe disturbance
to a person’s control over their eating behaviors and high anxiety around food. All three
of these conditions are characterized by abnormal neural responses to food, especially
highly palatable foods (Vlaardingerbroek 2021; Citrome 2019). Additionally, individuals
affected by these conditions suffer from severe anxiety and can have significant
compulsive and impulsive behaviors, particularly around eating (Samodien 2027,
Kayadjanian 2021; Guerdjikova 2019). Self-mutilatory behaviors, such as skin picking can
be seen in all of these conditions, presumably associated with abnormal neuronal
connectivity (Bull 2021; Houazene 2021). Because psilocybin alters neuronal connections
the potential opportunities of this therapy include treatment of overall anxiety, anxiety
around food, compulsive and impulsive behaviors, self-mutilatory behaviors, and
repetitive and intrusive thoughts, especially about food in people with overeating
disorders like HO, BED and PWS.

Variations on psilocybin paired with psychotherapy have shown some evidence of effect
in treating cancer-related psychiatric stress, depression and anxiety, and nicotine and
alcohol addiction. Clinical trials are ongoing to evaluate the efficacy of psychedelics for
anorexia nervosa (NCT04052568, NCT04661514, NCT04505189), a condition where
intrusive thoughts drive maladaptive and life-threatening behavior and in which treatment
resistance is common (Foldi 2020). There are parallels between intrusive thoughts in
people with addiction, anorexia nervosa/binge eating and OCD, where affected
individuals ruminate on the potential relief afforded by food, often devising elaborate
plans to get food (Lutter 2009). Positive effects of psychedelics have been seen on
depression and wellbeing scores in individuals reporting an eating disorder (Spriggs
2021).

The action of psilocybin has been primarily associated with activation of the 5-HT2a
receptor. The 5-HT.a receptor has been associated with hyperphagia in animal studies
and in some human studies. Stimulation of 5-HT.,a receptors in the paraventricular



hypothalamus attenuates neuropeptide Y-induced hyperphagia through activation of
corticotropin releasing factor (Grignaschi 1996). The 5-HT.c/2s receptor agonist m-
chlorophenylpiperazine inhibits 2deoxyD-glucose-induced hyperphagia in rats (Sugimoto
2001). Association of 5-HTa receptor gene polymorphism with eating disorders has
shown some conflicting results (Serretti 2007). Studies using positron emission
tomography and single photon emission computed tomography with 5-HT-specific
radioligands have consistently shown 5-HT1a and 5HT,a receptor and 5-HT transporter
alterations in anorexia nervosa and bulimia in cortical and limbic structures, which may be
related to anxiety, behavioral inhibition, and body image distortions (Bailer 2011).
Overweight was found to be associated with increased 5-HT.a binding in most cortical
regions in humans (Erritzoe 2006). Ayahuasca, which contains the psychoactive
component N,N-diemethyltryptamine and is a 5-HT,a agonist, has shown some positive
effects on eating disorder related thoughts and symptoms (Renelli 2020; LaFrance 2017).

REFERENCES

1. Bailer, U. F., & Kaye, W. H. (2010). Serotonin: Imaging Findings in Eating Disorders. In (pp. 59-79).
Springer Berlin Heidelberg. https://doi.org/10.1007/7854_2010_78

2. Bull LE, Oliver C, Woodcock KA. Skin Picking in People with Prader-Willi Syndrome.: Phenomenology
and Management. J Autism Dev Disord. 2021 Jan;51(7):286-297. https.//doi: 10.1007/s10803-020-
04504-5

3. Citrome, L. (2019). Binge eating disorder revisited: what's new, what's different, what's next. CNS
Spectr, 24(51), 4-13. https://doi.org/10.1017/s1092852919001032

4. Erritzoe, D., Frokjaer, V. G., Haugbol, S., Marner, L., Svarer, C., Holst, K., Baaré, W. F. C., Rasmussen,
P. M., Madsen, J., Paulson, O. B., Knudsen, G. M. (2009) Brain serotonin 2A receptor binding:
relations to body mass index, tobacco and alcohol use. Neuroimage, 46(1):23-30. doi:
10.1016/j.neuroimage.2009.01.050

5. Guerdjikova, A. I., Mori, N., Casuto, L. S., & McElroy, S. L. (2019). Update on Binge Eating Disorder.
Med Clin North Am, 103(4), 669-680. https://doi.org/10.1016/j.mcna.2019.02.003

6. Houazene, S., Leclerc, J. B., O'Connor, K., & Aardema, F. (2021). "Shame on you": The impact of
shame in body-focused repetitive behaviors and binge eating. Behav Res Ther, 138, 103804.
https://doi.org/10.1016/j.brat.2021.103804

7. Kayadjanian, N., Vrana-Diaz, C., Bohonowych, J., Strong, T. V., Morin, J., Potvin, D., & Schwartz, L.
(2021). Characteristics and relationship between hyperphagia, anxiety, behavioral challenges and
caregiver burden in Prader-Willi syndrome. PLoS ONE, 16(3), e0248739.
https://doi.org/10.1371/journal.pone.0248739

8. 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. J Psychoactive Drugs, 49(5), 427-435.
https://doi.org/10.1080/02791072.2017.1361559

9. Lutter, M., & Nestler, E. J. (2009). Homeostatic and hedonic signals interact in the regulation of food
intake. J Nutr, 139(3), 629-632. https://doi.org/10.3945/jn.108.097618

10. Renelli M., Fletcher, J., Tupper, K. W., Files, N., Loizaga-Velder, A., & Lafrance, A. (2020). An
exploratory study of experiences with conventional eating disorder treatment and ceremonial



11.

12.

13.

14.

15.

ayahuasca for the healing of eating disorders. Eat Weight Disorad, 25(2), 437-444.
https://doi.org/10.1007/s40519-018-0619-6

Samodien, E., & Chellan, N. (20217). Hypothalamic neurogenesis and its implications for obesity-
induced anxiety disorders. Front Neuroendocrinol, 60, 100871.
https://doi.org/10.1016/j.yfrne.2020.100871

Serretti, A., Drago, A., & De Ronchi, D. (2007). HTR2A gene variants and psychiatric disorders: a
review of current literature and selection of SNPs for future studies. Curr Med Chem, 14(19), 2053-
20689. https://doi.org/10.2174/092986707781368450

Spriggs, M. J., Kettner, H., & Carhart-Harris, R. L. (20217). Positive effects of psychedelics on
depression and wellbeing scores in individuals reporting an eating disorder. Eat Weight Disord, 26(4),
71265-1270. https://doi.org/10.1007/s40519-020-01000-8

Sugimoto, Y., Yoshikawa, T., Noma, T., & Yamada, J. (20017). The 5-HT2C/2B Receptor Agonist m-
Chlorophenyipiperazine (mCPP) Inhibits 2-Deoxy-D-glucose (2-DG)-Induced Hyperphagia in Rats.
Biological and Pharmaceutical Bulletin, 24(12), 1437-1433. https://doi.org/10.1248/bpb.24.1431
Viaardingerbroek, H., Van Den Akker, E. L. T., & Hokken-Koelega, A. C. S. (2021). Appetite- and
weight-inducing and -inhibiting neuroendocrine factors in Prader-Willi syndrome, Bardet-Bied/
syndrome and craniopharyngioma versus anorexia nervosa. Endocrine Connections, 10(5), R175-
R7188. https://doi.org/10.1530/ec-21-0111



