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 Ethnobotany
 Anthropology
 Chemistry and toxicity
 Clinical research
 Using hallucinogens with cancer                 

patients
 Current research
 Methodology & approval process
 Study Results

Overview



The Ethnobotany of
Psilocybin



• 186 known psilocybin species
• Increasing distribution



Found in most parts of the world
• Affection for “disturbed areas”
• Follow human expansion
• Found where people congregate

Co-evolved with humans
(Domestication of cattle)

Distribution of Psilocybin Mushrooms



The Anthropology of
Psilocybin

Gold Pectorals from the Sinú culture of Colombia
(1200 - 1600 c.e.)



 Mesoamerican healers

“The course of human history 
has been dramatically affected 
by the use of psilocybin 
mushrooms and will continue to 
be for years to come.”

— Paul Stamets

The Anthropology of Psilocybin



“And when the effects of the 
mushrooms had left them, they 
consulted among themselves and 
told one anther what they had 
seen in vision.”

From The Florentine Codex by 
Bernardino de Sahagún (circa 
1600)

The Anthropology of Psilocybin



The Holy Inquisition of Mexico (1616) 
Proclamation condemning the use of plant hallucinogens in the new world

Repression of Plant Hallucinogens



Then in 1629, Hernando Ruiz de 
Alarcon (a Spanish Inquisitor), wrote 
of the idolatries he had observed when 
the native Indians consumed their 
ritual hallucinogens: "which when 
drunk deprive of the senses, 
because it is very powerful, and by this 
means they communicate with the 
devil, because he talks to them when 
they are deprived of judgment with 
the said drink, and deceive them 
with different hallucinations, and they 
attribute it to a god they say is inside 
the seed . ."

Repression of Plant Hallucinogens



The Anthropology of Psilocybin

• Religious and medicinal uses
• Used by widely diverse cultures
• Influenced religion, philosophy, art

Sacramental use for 7,000+ years



Seeking The Magic 
Mushroom

by
R. Gordon Wasson

“A New York banker goes 
to Mexico’s mountains to 
participate in the age-old 
rituals of Indians who 
chew strange growths 
that produce visions.”

The Anthropology of Psilocybin



A New York Banker and a 
Mexican Shaman

bring psilocybin into the modern age.

R. Gordon Wasson

Maria Sabina gives Wasson a mushroom

The Anthropology of Psilocybin



- Wasson in Life Magazine, 1957

"Geometric patterns, angular not circular, 
in richest colors, such as might adorn 
textiles or carpets. Then the patterns 
grew into architectural structures, with 
colonnades and  architraves, patios of 
regal splendor, the stone-work all in 
brilliant colors, gold and onyx and ebony, 
all most harmoniously and ingeniously 
contrived, in richest magnificence 
extending beyond the reach of sight, in 
vistas measureless to man . . . They 
seemed to belong . . . to the imaginary 
architecture described by the visionaries 
of the Bible".

The Anthropology of Psilocybin



Range of Effects

“Mental effects of mushroom poisoning” 
by the mycologist Worthington Smith, published in 

The Graphic, 15 November 1873.



The Chemistry of 
Psilocybin



 C12H17N2O4P
 Tryptamine family of indoles
 Close resemblance to serotonin
 Low toxicity

The Chemistry of Psilocybin



 4-phosphoryloxy-N,N-dimethyltryptamine
 Substituted indolealkylamine/hallucinogenic 

tryptamine
 5-HT 2A and 5-HT 2C receptor agonists
 Medium dose psilocybin (12-20 mg.) 

produces a well-controlled altered state of 
consciousness.

 Effects last from 4 to 6 hours 

The Chemistry of Psilocybin



The Chemistry of Psilocybin



The Chemistry of Psilocybin



The Chemistry of Psilocybin



The Chemistry of Psilocybin



• Mice survived 200 mg/kg
• ED50:LD50 ratio of 641

(compare with aspirin -
199, nicotine - 21)

“You would have to eat your 
own body weight in one sitting 
to ingest a toxic dose of 
psilocybe mushrooms.”

— Paul Stamets

The Toxicity of Psilocybin



This state is marked by:  
• Stimulation of affect
• Enhanced ability for introspection
• Similar to dream and hypnogogic states 
• Perceptual changes (e.g., illusions, synaesthesias, 

affective activation and alterations of thought 
and time)

Subjective Effects of Psilocybin



Characteristics Of The Psychedelic Peak Experience
(Pahnke and Richards, 1966)

• Sense of unity or oneness
• Transcendence of time and space
• Deeply felt positive mood
• Sense of awesomeness and reverence

Subjective Effects of Psilocybin



Characteristics Of The Psychedelic Peak Experience
(Pahnke and Richards, 1966)

• Meaningfulness of psychological and/or 
philosophical insight

• Ineffability
• Paradoxicality 
• Transiency

Subjective Effects of Psilocybin



Clinical Research:
1943 - 1973

Dr. Albert Hofmann
Aldous Huxley



“Over a thousand clinical papers 
were published  in the professional 
literature discussing the experiences 
of 40,000 patients treated with 
hallucinogens.”

— Grinspoon and Bakalar, 1979

Clinical Research



Treatment applications included:
• Alcoholism and drug addiction
• Psychosomatic disorders
• Chronic post-traumatic stress
• Obsessive-compulsive disorder
• Anti-social behavior
• Autism
• Existential anxiety in terminal cancer

Clinical Research



Hallucinogens for 
Advanced-Stage cancer anxiety



 The final months of life are marked by 
increasing physical and emotional suffering.

 As the patient approaches death, he/she 
usually experiences various degrees of 
depression, anxiety, and psychological 
isolation.

Patients with Advanced-Stage cancer



 The prospect of death often leads to feelings of 
defeat, helplessness, and despair in members of 
the patient’s family and attending medical 
personnel.

 Heroic efforts are frequently undertaken in an 
attempt to increase the quantity of days in the 
patient’s life.

 Little may be done to enhance the quality of 
intrapersonal and interpersonal life during the final 
months.

Patients with Advanced-Stage cancer



Kast, Eric C.  1964.
Lysergic acid diethylamide as an analgesic agent  in cancer patients, 
Anesthesia and Analgesia, 43:285-291.

 Several hundred advanced-stage cancer patients studied
 No preparation
 Superior analgesia compared to hydromorphone and 

meperidine (several days as opposed to several hours)
 Pain reduced for several weeks
 Theory of “attenuation of anticipation”
 Additional findings included: relief of depression, improved 

sleep, lessened fear of death
 The occurrence of “happy, oceanic feelings” lasting up to 12 

days following treatment.

Patients with Advanced-Stage cancer



Pahnke, Walter N.  1969.
The psychedelic mystical experience in the human encounter 
with death.  Harvard Theological Review, 62:1-21.

 17 dying patients administered LSD after 
appropriate therapeutic preparation.

 Variables examined included “tension”, 
depression, pain and fear of death.

 One-third improved “dramatically”.
 One-third improved “moderately”.
 One-third unchanged.

Patients with Advanced-Stage cancer



Pahnke, Walter N.  1969.
The psychedelic mystical experience in the human encounter 
with death.  Harvard Theological Review 62:1-21.

“The most dramatic effects came in the wake of a  . 
. .mystical experience.”
• Decrease in fear, anxiety, worry and depression 
• Sometimes, need for pain medications lessened 

mainly because the patient was able to tolerate 
pain more easily

• Increase in serenity, peace, and calmness  
• Decrease in the fear of death

Patients with Advanced-Stage cancer



Grof, Stanislav et al.  1973.
LSD-assisted psychotherapy in patients with 
terminal cancer.
International Pharmacopsychiatry ,  8:129-144.

• 60 terminal cancer patients studied 
pre and post-treatment.

• 29% dramatically improved
• 41.9% moderately improved
• 22.6% unchanged
• 6.4% had global indexes showing a 

decrement in post-treatment ratings

Patients with Advanced-Stage cancer



Grof, Stanislav et al.  1973.
LSD-assisted psychotherapy in patients with terminal cancer.
International Pharmacopsychiatry 8:129-144

 Changes in the attitude toward and concept of death
 Increased acceptance of death usually followed 

sessions in which the patients reported deep religious 
and mystical experiences

 Improvement of the emotional condition and relief of 
pain frequently observed even after sessions with 
predominantly psychodynamic content

Patients with Advanced-Stage cancer



Current Research with
Psilocybin



Clinical Effects of Psilocybin



Clinical Effects of Psilocybin
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Clinical Effects of Psilocybin



Study Methodology
&

Approval Process



• 12 subjects
• Metastatic cancer
• Anxiety
• Ages 18 – 70

Study Methodology & Approval Process



Exclusion criteria included:
• CNS involvement
• Severe cardiovascular illness
• Treated baseline B.P. > 140/90 mm Hg.
• Abnormal hepatic and renal function
• Diabetes
• Lifetime hx. schizophrenia, bipolar  

disorder, other psychotic illness
• Anxiety or affective disorder within one 

year prior to onset of cancer

Study Methodology & Approval Process



Experimental treatment:
• Preparatory psychotherapy
• Double-blind, placebo-controlled  

methodology
• Niacin 250 mg.
• Psilocybin 0.2 mg/kg
• GCRC setting
• Follow-up evaluation and integration

Study Methodology & Approval Process



Study Methodology & Approval Process

Hospital room used for study 
(Before decorating)



Study Methodology & Approval Process

Hospital room used for study
(After decorating)



Study Methodology - Instruments



Study Methodology - Instruments



Psilocybin compared to LSD is:
• Gentler and less intense
• Induces an experience of shorter       

duration (4-6 hours, compared to LSD’s 8-12 
hours)

• Has a stronger visual component
• Induces more euphoria

Advantages Of Psilocybin Over LSD



Psilocybin compared to LSD is:
• Associated with fewer panic reactions 
• Less chance of paranoia
• Less negative publicity 
• Less likely to impede subject 

recruitment

Advantages Of Psilocybin Over LSD



• FDA
• DEA
• California Research  

Advisory Panel
• Harbor-UCLA IRB
• Harbor-UCLA GCRC

Regulatory Hurdles



Demographics
Subject

#
Age Gender Primary Diagnosis Duration 

Cancer
Metastatic Disease

1 54 Female Peritoneal Cancer 2 yrs Liver

2 58 Female Colon Cancer 1 yr Liver

3 57 Female Colorectal Cancer 3 yrs Lymphatic, Liver

4 52 Female Ovarian Cancer 12 yrs Lung, Liver

5 47 Female Breast Cancer 2 mos Bone, Eye

6 53 Female Breast Cancer 17 yrs Liver, Lung, Bone

7 49 Female Breast Cancer 6 yrs Lung, Bone

9 53 Female Salivary Gland Cancer 18 yrs Lung, Bone, Lymphatic

10 53 Female Ovarian Cancer 5 yrs Abdomen

11 54 Female Breast Cancer 2 yrs Liver, Lung, Bone

12 36 Male Colon Cancer 1 yr Liver, Lymphatic
13 49 Female Multiple Myeloma 8 yrs Abdomen, Tongue, Vagina



Heart Rate and Blood Pressure 
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Heart Rate and Blood Pressure 

*p<0.05, **p<0.01 

Systolic Diastolic

● Placebo
○ Psilocybin 0.2 mg/kg



24-Hour Cardiac Monitor
Subject 

#
Placebo

(Niacin 250 mg)
Placebo

(Niacin 250 mg) 
Psilocybin

(0.2mg/kg)
Psilocybin

(0.2mg/kg)

PACs PVCs PACs PVCs
1 0 1 2 0
2 150 27 16 27

3 243 0 332 6
(one 5-beat run @11:11) 

4 5 7 24 0
5 13 0 12 0

7 192
(one 7- beat run @11:32)

3 364 4

9 35 2 49 29
10 8 30 1 50
11 875 470 1764 62
12 3 1 5 0

13 11 2 10
(one 3-beat run @ 15:27) 0



5D-ASC

5D ASC Scale
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5D-ASC Subscales
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Beck Depression Inventory

Assessment Time Point
1 Day Before 1 Day After 2 Weeks After
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Beck Depression Inventory
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STAI State 
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STAI Trait
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Study Results

Archives of General Psychiatry. (2011); 
68(1):71-78. 
doi:10.1001/archgenpsychiatry.2010.116



Clinical Effects of Psilocybin



Clinical Effects of Psilocybin



Final Thoughts

“Death must become a more human 
experience. To preserve the dignity of 
death and prevent the living from 
abandoning or distancing themselves 
from the dying is one of the great 
dilemmas of modern medicine”.

Cohen, Sidney. 1965.
LSD and the anguish of dying.  
Harpers Magazine, 231:69-77.



Charles S. Grob, MD
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Gurpreet S. Chopra, MD
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George R. Greer, MD



www.clinicaltrials.gov

www.heffter.org

Harbor-UCLA Psilocybin Research:



FUTURE CHALLENGES 

 Implement the lessons of the past
 Optimize safety
 Strengthen ethical standards
 Prioritize public health implications
 Respond to need for greater diversity
 Navigate regulatory obstacles
 Assess funding options carefully
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