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 Psychedelic drugs exist at the intersection of sociological and pharmacological inquiry, 
 occupying a niche that few other substances do. What we sense, feel, and perceive informs our 
 interaction with the world around us, and ultimately, our human experience. The transformation 
 of this experience by psychedelic drugs has had profound effects on culture, society, law, 
 science, and medicine. Fundamentally, psychedelics are just a chemical that interacts with our 
 nervous system, but the implications of their effects has complicated almost every sphere they 
 exist within. Through the lens of psychedelics, we can explore the answers to questions in 
 science, sociology, and medicine: the dichotomy of the natural and the synthetic, the interplay 
 between recreational and spiritual purpose, and the therapeutic implications of untraditional 
 substances. However, the psychoactive experience is just as much a complicated intersection of 
 ideas, beliefs, and history as it is a powerful investigative tool. 

 All psychedelics, and several non-psychedelic drugs, like opioids, are considered 
 psychoactive–they are substances that affect how the brain works and cause changes in mood, 
 awareness, thoughts, feelings, or behavior (National Institutes of Health). Hallucinogens, 
 however, cause more intense changes in the subjective experience than other psychoactive 
 drugs. “Hallucinogenic” is occasionally used interchangeably with “psychedelic,” although here, 
 psychedelics are considered a subcategory of hallucinogens rather than a synonym (Nichols). 
 Also known as “classical hallucinogens”, these psychedelics include some of the more 
 well-known hallucinogenic drugs: psilocybin, a naturally occurring substance found in 
 mushrooms; lysergic acid diethylamide (LSD), which is made from a substance found in the 
 ergot fungus; dimethyltryptamine (DMT), which is found in some trees native to Central and 
 South America, and mescaline, which is derived from the Mexican peyote and San Pedro cacti 
 (Nichols). The broader category of hallucinogenic drugs includes dissociatives and deliriants in 
 addition to psychedelics, although they are usually not the focus of scientific and medical 
 research on hallucinogens (National Institute on Drug Abuse). Dissociatives and deliriants do 
 hold wide therapeutic potential, however. Antiglutamatergic dissociative drugs, like nitrous oxide 
 and ketamine, have established medical use in anesthesiology and depression treatment, 
 respectively (Krupitsky and Grinenko). Likewise, GABAergic deliriant drugs, like Ambien, are 
 used as sedatives and insomnia treatments (Salvà and Costa). 

 Psychedelics are categorized together on the basis of their serotonergic mechanism of 
 action. They serve as agonists of the 5-hydroxytryptamine 2A (5-HT2A) receptor, a major 
 excitatory G protein-coupled receptor for serotonin (Nichols). In particular, they bind to 5-HT2A 
 receptors that are expressed in neocortical pyramidal cells–important computation units in the 
 brain that receive input from almost all subcortical and unconscious processes (Eyal et al.). 
 According to prominent medicinal chemist David E. Nichols, research with serotonergic 
 psychedelic compounds may help elucidate “roles that these receptor systems may play in 
 normal cognitive function” (Purdue University). Psychedelic research also helps further 



 characterize the 5-HT2A receptor and its binding mechanism, information which could allow 
 scientists to develop vast amounts of novel therapeutic drugs that bind to the receptor (Kim et 
 al.). 

 Although the scientific progress informed by psychedelic drug research has pushed the 
 boundaries of the field of psychopharmacology, these compounds are surrounded in legal red 
 tape by virtue of their psychoactive nature. The 1940s, 50s, and 60s were characterized by a 
 boom in popular and scientific interest in psychedelics, and extensive research and testing was 
 conducted on LSD and other hallucinogenic compounds (Petranker et al.). However, as 
 popularity of their recreational use soared, a combination of misinformation, misuse, and rising 
 conservatism led to their international prohibition in 1971. Scientific research on psychedelics 
 was effectively halted until the 21st century, when interest in psychedelic research was rekindled 
 by the efforts of the Multidisciplinary Association for Psychedelic Science (MAPS), as well as a 
 growing mental health epidemic and entrepreneurial interest in a lucrative new market 
 (Petranker et al.). Despite a surge in research, psychedelics are still classified as Schedule I in 
 the United States, which is reserved for drugs with “high abuse potential; no accepted medical 
 use; and lack of safety even under medical supervision” (United States Drug Enforcement 
 Administration). 

 The persevering illegality of recreational psychedelic use has inadvertently resulted in 
 “designer drugs'', formally known as New Psychoactive Substances (NPS), coming to 
 prominence in both society and media. The clandestinely synthesized NPS are manufactured in 
 such a way that they mimic the pharmacological effects of controlled substances, while skirting 
 legality due to slightly different chemical structures (Schifano et al.). Although these drugs may 
 operate through a loophole in the austere laws surrounding classical hallucinogens, their 
 clandestine–and often chemically primitive–synthesis and the lack of robust testing means they 
 can be particularly dangerous (Schifano et al.). Synthetic marijuana, also known as K2 or Spice, 
 is a NPS that contains synthetic psychoactive chemicals that mimic the action of 
 tetrahydrocannabinol (THC), the main psychoactive ingredient in marijuana. Unlike naturally 
 occuring marijuana, synthetic marijuana has been linked to a number of fatal heart attacks in 
 users, as well as seizures, uncontrollable body movements, and blackouts (Centers for Disease 
 Control and Prevention). Recently, there have been reports of synthetic marijuana-induced 
 psychosis, hallucinations, and violent behavior, with symptoms far more severe and 
 longer-lasting than those observed from naturally-derived cannabis. 

 The rise of laboratory-synthesized psychedelics like NPS have introduced what some in 
 the psychedelic community believe is an important dichotomy: naturally-derived vs. 
 laboratory-synthesized psychedelics. The mere existence of this difference is debated–many 
 spiritually-inclined psychedelic users believe that the phenomenon of natural occurrence lends 
 an inherent significance to naturally-derived hallucinogens, while psychedelic scientists argue 
 that the identical chemical structures of naturally-derived and laboratory-synthesized 
 psychedelics makes them functionally equivalent (Samorini and Montgomery). 5-MeO-DMT, a 
 close relative of DMT, provides an interesting case study of this issue. Although found in a 
 variety of plant species, 5-MeO-DMT is endogenous to one unique animal: the Sonoran Desert 
 toad,  Bufo alvarius  (Weil and Davis). Largely unknown  by the burgeoning psychedelic 
 community in the early 1980s, 5-MeO-DMT was catapulted into the spotlight by the 1983 
 publication of  Bufo alvarius: the Psychedelic Toad  of the Sonoran Desert  by Ken Nelson, an 



 environmentalist and independent researcher from Denton, Texas (Siebert). Nelson, considered 
 the first to have ever consumed  B. alvarius  venom,  realized that the Sonoran Desert toad 
 provided the first natural source of 5-MeO-DMT in North America. With the new attention 
 commanded by the publication of Nelson’s pamphlet, the Sonoran Desert toad began to 
 develop a cult-like following, as pioneering “psychonauts” traveled en masse to gather and 
 smoke the toad venom. 

 However, as is often the case when a plant or animal possesses a high-demand 
 resource, the widespread popularity of 5-MeO-DMT has significantly threatened the existence of 
 B. alvarius  . The removal of the toad from its natural  habitat, as well as harmful venom “milking” 
 processes, has caused its population to significantly dwindle (Vedøy Uthaug). This is 
 compounded by the development of highways through the Sonoran Desert, where the toads, 
 hunting the insects that are attracted to the roadside lights, are often killed by vehicles. As a 
 result,  B. alvarius  has been designated as ‘endangered’  in California, and ‘threatened’ in New 
 Mexico (Lower Colorado River Multi-Species Conservation Program). 

 What makes the plight of the Sonoran Desert toad so tragic is that 5-MeO-DMT is not 
 only easily artificially synthesized but has been for over 80 years. 5-MeO-DMT was first 
 synthesized in 1936, and in the present day, can be made relatively easily and cheaply with 
 readily available chemical precursors (Shen et al.). According to documentarian and 
 psychedelic researcher Hamilton Morris, “One person can produce enough 5-MeO-DMT to 
 supply everyone that would ever want it” (Siebert). Safety is not a justification–designer drugs 
 are dangerous because of the slight structural differences from the original molecule, resulting in 
 unforeseen adverse psychological and physiological reactions. Unlike synthetic marijuana and 
 other NPS, synthetic 5-MeO-DMT is identical to  B.  alvarius  -derived 5-MeO-DMT. Morris 
 interviewed Nelson recently on his psychedelic documentary show,  Hamilton’s Pharmacopeia  , 
 as part of an episode exploring 5-MeO-DMT and  B. alvarius  .  Nelson, who arguably discovered 
 the psychedelic use of  B. alvarius  , expressed disappointment  with its ecological repercussions, 
 urging users to look to synthetic sources (Morris and Nelson). 

 Despite a simple synthetic alternative and pleas from the pioneer of 5-MeO-DMT, many 
 users of  B. alvarius  -derived 5-MeO-DMT are hesitant  to abandon their natural source. Users 
 who find spirituality in the venom, and often the toad itself, believe that the “spirit” of the toad 
 changes the experience (Samorini and Montgomery). Although there is no scientific basis for 
 this belief, there is an undeniable psychological modulation of the experience accomplished by 
 the phenomenological presence of a psychedelic compound in an animal. In a speech at the 
 2019 World Bufo Alvarius Congress, Morris explained, “I think that we often underestimate our 
 own contribution to these experiences–we tend to assign it to the drug, but not to ourselves. 
 There's something important, interesting, and valuable about something coming from a toad. It's 
 very strange… to know that this came from a living organism, that it was a defensive material 
 that they created as opposed to something that was made in a laboratory… it changes things 
 without any kind of supernatural overlay.” (Morris) 



 The expanded 2020 edition of  Bufo alvarius: the Psychedelic  Toad of the Sonoran Desert  , Nelson’s 
 original 1983 publication that brought 5-MeO-DMT into the psychedelic mainstream. Image source: 
 Hamilton Morris (2020),  https://twitter.com/HamiltonMorris 

 As  B. alvarius  has shown, the distinction between  naturally-derived and 
 laboratory-synthesized psychedelics is often non-chemical. By assigning spirituality or cultural 
 significance to a substance, the nature of the psychedelic experience transforms into something 
 much more mystical, a trait sought after by the many psychedelic users who seek life-changing, 
 emotion-altering experiences. Naturally-derived psychedelics, like the DMT found in the 
 Ayahuasca plant, or the mescaline found in the Peyote cactus, have found popularity among 
 nonindigenous Westerners as a means of undergoing something akin to a religious experience. 
 Ayahuasca has a profound cultural impact among indigenous groups of the Amazon, where the 
 plant has been used for religious and medicinal purposes as early as 900 B.C (Walubita). 
 Peyote has been used by native North Americans for even longer, likely five-and-a-half 
 thousand years (El-Seedi et al.). The religious ceremonies involving these drugs are led by a 
 Shaman, who acts as the mediator of the proceedings and psychedelic experience. In addition 

https://twitter.com/HamiltonMorris


 to traditional preparations to extract the compound from the plant, the Shaman follows specific 
 rituals and procedures not necessary for consuming the drug, but which hold ceremonial 
 importance within the varying cultures. This includes acts like drumming and chanting, which 
 are intended to heighten the experience and create a feeling of connection with the spiritual 
 world (Sessa). 

 A person from the  Comanche  indigenous tribe plays  drums in a peyote ceremony (circa 1927). Image 
 source: Edward Curtis (1927) 

 In indigenous communities, these ceremonies provide not only a means to increase 
 social cohesion, but to engage with cultural practices and resist assimilation into the Western 
 mono-culture (Sessa). After hundreds of years of discrimination, forced displacement, and 
 persecution because of traditional use of plant-based hallucinogens, these ceremonies hold 
 significant cultural importance and highlight the West’s fascination with naturally-derived 
 psychedelics. Although ceremonial practice is not necessary to have a psychedelic experience 



 per se, it is important to consider the cultural and spiritual context of indigenous practices when 
 utilizing hallucinogens for therapeutic purposes. In an article published in the Journal of 
 Psychedelic Studies, George et al. writes, “The scientific progress and clinical promise of this 
 movement [psychedelic medicine] owes much of its success to the history of indigenous healing 
 practices; yet the work of indigenous people, ethnic and racial minorities, women, and other 
 disenfranchised groups is often not supported or highlighted in the mainstream narrative of 
 psychedelic medicine.” 

 With an understanding of the indigenous cultural context and history of psychedelic 
 medicine, the future of therapeutic usage looks promising. Ibogaine and peyote, psychedelics 
 with significant indigenous history, are currently being studied as potential treatments of 
 substance abuse (Brown and Alper; Fickenscher et al.). There is evidence psilocybin-assisted 
 therapy can decrease symptoms of depression and anxiety and has potential to assist in the 
 treatment of a multitude of other disorders like addiction, anorexia, and Alzheimer’s disease 
 (Carhart-Harris et al.; Grob et al.; Lewis). Even LSD, which has not typically been associated 
 with therapeutic use, is indicated as a safe and effective way to ease end-of-life anxiety, 
 depression, and addiction (George et al.). Despite the nascent scientific research and a lack of 
 recognition from the government, the therapeutic potential of psychedelic drugs is immensely 
 and excitingly vast. 

 The influence of psychedelics on chemistry, neuroscience, law, ecology, sociology, 
 medicine, and more is profound. However, when such an influential substance can powerfully 
 transform the human experience, it will inevitably have a complicated existence. Through 
 building an understanding of the myriad roles psychedelic drugs play, we can use them to 
 improve science, society, and ultimately–ourselves. 

 Works Cited 
 Brown, Thomas Kingsley, and Kenneth Alper. “Treatment of Opioid Use Disorder with Ibogaine: 
 Detoxification and Drug Use Outcomes.” The American Journal of Drug and Alcohol Abuse, vol. 
 44, no. 1, 2017, pp. 24–36. Crossref, doi:10.1080/00952990.2017.1320802. 

 Carhart-Harris, Robin L., et al. “Psilocybin with Psychological Support for Treatment-Resistant 
 Depression: An Open-Label Feasibility Study.” The Lancet Psychiatry, vol. 3, no. 7, 2016, pp. 
 619–27. Crossref, doi:10.1016/s2215-0366(16)30065-7. 

 Centers for Disease Control and Prevention. “Synthetic Cannabinoids: What Are They? What 
 Are Their Effects?” CDC Health Studies, www.cdc.gov/nceh/hsb/chemicals/sc/default.html. 
 Accessed 20 Mar. 2021. 

 “Colorado River Toad.” Lower Colorado River Multi-Species Conservation Program, 16 Dec. 
 2019,  www.lcrmscp.gov/species/colorado_river_toad.html  . 

 El-Seedi, Hesham R., et al. “Prehistoric Peyote Use: Alkaloid Analysis and Radiocarbon Dating 
 of Archaeological Specimens of Lophophora from Texas.” Journal of Ethnopharmacology, vol. 
 101, no. 1–3, 2005, pp. 238–42. Crossref, doi:10.1016/j.jep.2005.04.022. 

http://www.lcrmscp.gov/species/colorado_river_toad.html


 Eyal, Guy, et al. “Human Cortical Pyramidal Neurons: From Spines to Spikes via Models.” 
 Frontiers in Cellular Neuroscience, vol. 12, 2018. Crossref, doi:10.3389/fncel.2018.00181. 

 Fickenscher, Alexandra, et al. “Illicit Peyote Use Among American Indian Adolescents in 
 Substance Abuse Treatment: A Preliminary Investigation.” Substance Use & Misuse, vol. 41, no. 
 8, 2006, pp. 1139–54. Crossref, doi:10.1080/10826080600692142. 

 George, Jamilah R., et al. “The Psychedelic Renaissance and the Limitations of a 
 White-Dominant Medical Framework: A Call for Indigenous and Ethnic Minority Inclusion.” 
 Journal of Psychedelic Studies, vol. 4, no. 1, 2019, pp. 4–15. Crossref, 
 doi:10.1556/2054.2019.015. 

 Grob, Charles S., et al. “Pilot Study of Psilocybin Treatment for Anxiety in Patients With 
 Advanced-Stage Cancer.” Archives of General Psychiatry, vol. 68, no. 1, 2011, p. 71. Crossref, 
 doi:10.1001/archgenpsychiatry.2010.116. 

 “Hamilton Morris Describes the History of 5-MeO-DMT.” YouTube, uploaded by Hamilton Morris, 
 21 Feb. 2021,  www.youtube.com/watch?v=O_VYXcdTReQ&ab_channel=HamiltonMorris  . 

 Kim, Kuglae, et al. “Structure of a Hallucinogen-Activated Gq-Coupled 5-HT2A Serotonin 
 Receptor.” Cell, vol. 182, no. 6, 2020, pp. 1574-1588.e19. Crossref, 
 doi:10.1016/j.cell.2020.08.024. 

 Krupitsky, E. M., and A. Y. Grinenko. “Ketamine Psychedelic Therapy (KPT): A Review of the 
 Results of Ten Years of Research.” Journal of Psychoactive Drugs, vol. 29, no. 2, 1997, pp. 
 165–83. Crossref, doi:10.1080/02791072.1997.10400185. 

 Lewis, Tanya. “Johns Hopkins Scientists Give Psychedelics the Serious Treatment.” Scientific 
 American, 16 Jan. 2020, 
 www.scientificamerican.com/article/johns-hopkins-scientists-give-psychedelics-the-serious-treat 
 ment  . 

 Morris, Hamilton, and Ken Nelson. “Preface.” Psychedelic Toad of the Sonoran Desert, 
 www.psychedelictoadofthesonorandesert.com/preface. Accessed 20 Mar. 2021. 

 National Institute on Drug Abuse. “Hallucinogens Drug Facts.” National Institute on Drug Abuse, 
 6 July 2020,  www.drugabuse.gov/publications/drugfacts/hallucinogens  . 

 National Institutes of Health. “Psychoactive Substance.” NCI Dictionaries, 
 www.cancer.gov/publications/dictionaries/cancer-terms/def/psychoactive-substance  .  Accessed 
 20 Mar. 2021. 

http://www.youtube.com/watch?v=O_VYXcdTReQ&ab_channel=HamiltonMorris
http://www.scientificamerican.com/article/johns-hopkins-scientists-give-psychedelics-the-serious-treatment
http://www.scientificamerican.com/article/johns-hopkins-scientists-give-psychedelics-the-serious-treatment
http://www.drugabuse.gov/publications/drugfacts/hallucinogens
http://www.cancer.gov/publications/dictionaries/cancer-terms/def/psychoactive-substance


 Nichols, David E. “Hallucinogens.” Pharmacology & Therapeutics, vol. 101, no. 2, 2004, pp. 
 131–81. Crossref, doi:10.1016/j.pharmthera.2003.11.002. 

 Nichols, David E. “Psychedelics.” Pharmacological Reviews, edited by Eric L. Barker, vol. 68, 
 no. 2, 2016, pp. 264–355. Crossref, doi:10.1124/pr.115.011478. 

 Petranker, Rotem, et al. “Psychedelic Research and the Need for Transparency: Polishing 
 Alice’s Looking Glass.” Frontiers in Psychology, vol. 11, 2020. Crossref, 
 doi:10.3389/fpsyg.2020.01681. 

 Purdue University Dept. of Medicinal Chemistry and Molecular Pharmacology. “David E. 
 Nichols.” David E. Nichols, www.mcmp.purdue.edu/faculty/nicholsd. Accessed 20 Mar. 2021. 

 Salvà, Pau, and Joan Costa. “Clinical Pharmacokinetics and Pharmacodynamics of Zolpidem.” 
 Clinical Pharmacokinetics, vol. 29, no. 3, 1995, pp. 142–53. Crossref, 
 doi:10.2165/00003088-199529030-00002. 

 Samorini, Giorgio, and Rob Montgomery. Animals and Psychedelics: The Natural World and the 
 Instinct to Alter Consciousness. Original ed., Simon and Schuster, 2002, 
 books.google.com/books?id=qFsoDwAAQBAJ&lpg=PP1&pg=PP1#v=onepage&q&f=false. 

 Schifano, Fabrizio, et al. “New Psychoactive Substances (NPS), Psychedelic Experiences and 
 Dissociation: Clinical and Clinical Pharmacological Issues.” Current Addiction Reports, vol. 6, 
 no. 2, 2019, pp. 140–52. Crossref, doi:10.1007/s40429-019-00249-z. 
 Sessa, B. “From Sacred Plants to Psychotherapy: The History and Re-Emergence of 
 Psychedelics in Medicine.” European Neuropsychopharmacology, vol. 17, 2007, pp. S215–16. 
 Crossref, doi:10.1016/s0924-977x(07)70278-x. 

 Siebert, Amanda. “Hamilton Morris On Mistakes, 5-MeO-DMT And Preserving Psychedelic 
 Toads.” Forbes, 10 Jan. 2021, 
 www.forbes.com/sites/amandasiebert/2021/01/08/hamilton-morris-on-mistakes-5-meo-dmt-and- 
 preserving-psychedelic-toads/?sh=4c826f9650b2  . 

 Shen, Hong-Wu, et al. “Psychedelic 5-Methoxy-N,N-Dimethyltryptamine: Metabolism, 
 Pharmacokinetics, Drug Interactions, and Pharmacological Actions.” Current Drug Metabolism, 
 vol. 11, no. 8, 2010, pp. 659–66. Crossref, doi:10.2174/138920010794233495. 

 United States Drug Enforcement Administration. “Drug Scheduling.” United States DEA, 
 www.dea.gov/drug-scheduling. Accessed 20 Mar. 2021. 

 Vedøy Uthaug, Malin. “The Ethical and Ecological Considerations of Inhaling Bufotoxins from 
 Incilius Alvarius.” Psychedelics Today, 1 Oct. 2020, 
 psychedelicstoday.com/2018/10/03/ethics-ecology-bufotoxins. 

http://www.forbes.com/sites/amandasiebert/2021/01/08/hamilton-morris-on-mistakes-5-meo-dmt-and-preserving-psychedelic-toads/?sh=4c826f9650b2
http://www.forbes.com/sites/amandasiebert/2021/01/08/hamilton-morris-on-mistakes-5-meo-dmt-and-preserving-psychedelic-toads/?sh=4c826f9650b2


 Walubita, Tubanji. “Cultural Context and the Beneficial Applications of Ayahuasca.” Lake Forest 
 College, 21 Feb. 2020, 
 www.lakeforest.edu/news/cultural-context-and-the-beneficial-applications-of-ayahuasca  . 

 Weil, Andrew T., and Wade Davis. “Bufo Alvarius: A Potent Hallucinogen of Animal Origin.” 
 Journal of Ethnopharmacology, vol. 41, no. 1–2, 1994, pp. 1–8. Crossref, 
 doi:10.1016/0378-8741(94)90051-5. 

http://www.lakeforest.edu/news/cultural-context-and-the-beneficial-applications-of-ayahuasca

	The Complicated Existence of Psychedelic Drugs
	Recommended Citation

	tmp.1696802180.pdf.P52Ws

