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Can Religion Inform Science?

CROSS-CULTURAL AND  

EVOLUTIONARY  PERSPECTIVES



Psychedelics in the Past 

Primate, Hominid and Forager Fungi Consumption
Psilocybin found in most ecozones worldwide

Genera with 

psilocybin

ƁPsilocybe

ƁPanaeolus  

ƁGymnopilus  

ƁCopelandia  

ƁHyboloma

ƁPluteus

ƁInocybe

ƁConocybe

ƁPanaeolina



Amanita speciesworldwide



Siberian Rock Art

Gymnopilus junonius

Panaeolus cinctulus

Amanita muscaria



Bronze Age Europe



Spain

Psilocybe hispanica



Africa -Algeria



Egypt



Maya and Guatemala



Mesoamerica



Columbia



Argentina



Peruvian Mushroom Stones



ñPsychedelics in Pre-history and World Religionsò
Special Issue Journal of Psychedelic Studies



Mushroom Stones-India





KhajurajoIndia





Christianity



PlaincouraultFresco-France

ñTemptationin theGarden of Edenò



Conversion de St. Eustace 

Chartres Cathedral, France, 12th Century





Transfiguration of Christ

St. Michaelôs Church, Germany, 1020



Great Canterbury Psalter, c. 1200 

Canterbury Cathedral, England

Clavicus purpurea,

 ergot fungi



Why is Entheogenic Use of 

Psychedelics Transcultural?
Pharmacological effects produce mystical experiences

WHY DO 5HT2A PSYCHEDELICS 

PRODUCE MYSTICAL EXPERIENCES?



Psychedelics(5HT2A) and Serotonin

ÅPsychedelicsô SerotonergicMechanisms

ïNeurotransmitter agonist, especially serotonin 5HT2A

ïRange of Serotoninfunctions--Neuromodulation

ïDrug Instrumentalization

ïPsychosocialeffects



NEUROMODULATORY FUNCTIONS 

OF SEROTONIN 
ïSLEEP AND AROUSAL

ïTHERMOREGULATION

ïCARDIOVASCULAR

ïSENSORY PROCESSING

ïMOTOR ACTIVITY AND COORDINATION

ïHORMONES, DRIVES-HUNGER, PAIN

ïLEARNING AND MEMORY

ïCOGNITION AND DECISION MAKING

ïTRIUNE BRAIN MODULATION



Hyper-AssociativeBrainConnectivity

PSYCHEDELICS AS PSYCHOINTEGRATORS



Adaptive Effects of 5HT 2A Stimulation

ïNeurogenesis and elevated cortical plasticity

ïEnhanced associative learning

ïElevated capacity to mediate stress and reduce 

anxiety

ïEnhanced patience and coping

ïEnhanced creativity and sociality 

ïEnhanced ability to resolve crises 

with active strategies  rather than 

enduring problems



What were the adaptations 

of these potentials?



Psychotria viridis

Diplopteryscabrerana

AYAHUASCA HEALING

Banisteriopsis caapi
SPIRITUAL, PHYSICAL, 

EMOTIONAL, MENTAL, 

INTERPERSONAL

SPIRITUAL-- SUSTO, SOUL LOSS, 

SORCERY

SOCIAL AND INTERPERSONAL CONFLICT

SOCIAL INCOMPETENCE

SEXUAL DYSFUNCTION

EMOTIONS: STRESS, FEAR, TRAUMA, 

ENVY, ANGER, RESENTMENT

INTEGRATION & ACCULTURATION



USES OF CACTACEAE (Peyote, San Pedro)

ÅSupernaturalïsorcery, witchcraft

ïBalance spiritual forces, 

ïPurification

ÅResolvingproblemsand conflicts

ÅRestoreequilibriumin life

ÅIncentive to work, change

ÅAcquiringcareer, knowledgeand 
guidanceand goodfortune

ÅChildbirthand fertility

ÅProblemsof acculturation

ÅAddictionand Identityproblems



CONVOLVULACEAE 

Ipomoeacorymbosa, ñMorning Glory,ò Ololiúqui 
ÅHEALING USES

ÅSpiritual -espanto, mal ojo, soul

loss, curses and contamination

ÅPhysicalillness-- Fevers, 

infections, swelling, rheumatism, 

diabetes, hypertension, dysentery, 

constipation, fatigue, arthritis, 

rheumatism, kidneyailments, 

sexual dysfunction, labor and 

delivery



PsilocybinUses in Meso-America
ÅSPIRITUAL, PHYSICAL, SOCIAL, 

EMOTIONAL CONDITIONS

ÅDIVINATION -- DIAGNOSIS, 
LOST ANIMALS, THIEVES, 
CONDITION OF FAMILY

ÅSPIRITUAL-- SORCERY, SPIRIT 
OBSESSIONS, HEXES, 
PURIFICATION

ÅDISPUTE RESOLUTION

ÅPHYSICAL ILLNESS

CHILLS, FEVERS, HEADACHE, 
INFECTIONS, TOOTHACHE



SHAMANIC HEALING
MOUTH SORES
STOMACH PROBLEMS, 
CUTS, WOUNDS
INTESTINAL WORMS
BLADDER PROBLEMS
CHILDBIRTH

MYRISTICACEAE (Virola sp.) 

Snuffs& pastesïParic , Yakee, Epena, Nyakwana



ÅSHAMANIC ACTIVITIES

ïDIVINATION AND 

DIAGNOSIS

ïHEALING

ïSPIRIT COMMUNICATION

ÅBATTLE AND WARFARE

ïSTRENGTH AND STAMINA

ÅANCESTOR WORSHIP

ÅHARVEST FESTIVALS

ÅSORCERY

ANADENANTHERA SNUFFS



DIVERSE USESïPLACEBO? 

OR PHYSIOLOGICAL EFFECTS?

ÅSerotonin 5HT2A diverse effects

ÅNeuroplasticity

ÅPersonal effects

ÅSocial effects

ÅCognitive effects



Psychedelicsas Psychoplastogens

ÅStructural and functional neuroplasticity across 

levels of the  brain

ïNeuroplasticity can increase neurogenesis, stimulate 

pathways, reconfigure networks

ïInduce long-lasting neural changes 

ïPlasticity enhances environmental sensitivity, learning, 

extinction, cognitive flexibility

ÅEncourage new behavioral adaptations 

ÅEvolutionary adaptations





SOCIAL EFFECTS

Enhanced Sociality 

Social approach and 

interaction

Reduced fear and exclusion

Enhanced emotional self-

control and tolerance

Pro-social attitudes and 

social connectedness

Increases in Extraversion 

and Openness

Lasting altruistic effects



COGNITIVE EFFECTS
ENHANCED INFO 

INTEGRATION

Enhanced mental representations 

Unconventional creative 

associations

Perspective change--Improved 

problem-solving

Enhanced insight and awareness

ImprovedCognition-> 

PSYCHOINTEGRATION-- 

INTEGRATION OF 

BEHAVIOR, EMOTION AND 

COGNITION

Stoned Ape -> Enlightened Ape



HOW WERE THESE EFFECTS 

MANAGED BY CULTURES?
ÅEVOLVED PSYCHOLOGY OF SET & SETTING



ÅAmplify environmental connection

ÅIncreased pro-socialityï extraversion and openness

ÅImproved cognition, better learning & new 

perspectives

ÅEnhanced group decision-making

ÅFacilitation of collective ritual and religious 

activities

ÅManage psychological distress and treat health 

problems

Drug Instrumentalization
Adaptive benefits in socio-cognitive niche



ENTHEOGENIC THERAPY IN 

CROSS-CULTURAL PERSPECTIVE

PREPARATION

RITUAL CONTEXT

RITUAL TECHNIQUES

VISION FUNCTIONS

HEALING PROCESSES

INTEGRATION



Mazatec & Nahua Sacred Mushrooms

ÅPreparation: Purification, steam bath

ïAbstaining from sex, fasting

ÅContext: Night long ceremony in nature

ïGroups of family, community

ÅTechniques: songs a sacred language

  Chants, whistling, dancing & percussion 

ÅVisions: see mistakes that disrupted life 

ïShow how to restore balance, health and 

well-being

Å Integration ï seclusion

ÅNo sex or alcohol

ïCommitment to change behaviors

Psilocybe caerulescens



Preparation: Arduous pilgrimage, 

fasting, no sex

Context: Night-time collective ritual 

Techniques: songs, drumming, 

dancing

Visions: Provide self-diagnosis

Integration ï Journey home, Dreams, 

Purification, Ritual to untie the souls 

of group members

Peyote Maraôakate ñsingersò of 

the Wixárika (Huichol)



ÅPreparation: Sexual abstinence and diet

ÅContext: Nighttime in darkness with 
family, community.  Group of fasters

ÅVisions: show circumstances causing 
disease and how to heal, seeds make person 
speak cause of problem, dreams show 
circumstances

ÅIntegration: Dreams, diet, no sex 

ÅAvoid strangers & contamination 

ÅSelf-healing thru visions, awareness

Virgin Seeds (Morning Glory) Ipomea



Ayahuasca Traditions



Yajé in Kamëntsá Healing

Å Preparation: diet, avoid alcohol and sex 
Å Seek mental, physical, emotional, & 
spiritual balance

Å Context: Nighttime with family, 
community

Å Techniques: purging provoked by yajé
ÅMusical, songs, incantations & prayers

Å Visions/ASC: Reveal cause of illness and 
changes necessary for cure

Å Integration: No sex, alcohol, conflictive 
relationships and late-night activities
Å Change behavior and relationships



ÅPreparation: sexual abstinence and diet, Cleanse negative emotions

ÅContext: Nighttime, only healer takes ayahuasca

ÅTechniques: Songs produce regenerative healing energy

ÅVision/ASC: Obtain medicinal songs, visionary hermeneutics, 

Visions interpreted thru Merayaboôs dreams

Å Integration: Spiritual help to re-align life course, calm the body

ÅRecover health thru faith and bond of trust and respect with healer 

ÅChange behavior and ignorance that caused illnesses, amend faults



ÅPreparation: Fasting, no sex, purify 

with special plant diet

ÅContext: Overnight with group

ÅTechniques: Songs, and fans, 

purifications, blowing tobacco

ÅVisions/ASC: Strengthen body, protect 

from sorcery, reveal causes of illness, 

enhance intuition 

ÅIntegration: Sexual abstinence 

ÅDreams reveal lessons

ÅChange emotions, self-perceptions &   

relationships

Vegetalismo Healing in Peru



-> II: EvolvedPsychologyof

Ritual Healing

* 5-HT2A & Hormone Priming

*  Social Integration & Dreams

*  Endorphins+ & Emotions

*  Visions, Songs, & Dreamtime

*  Endogenous Healing Processes
ÅAbstinence stabilize inhibitory control 

ÅDreams as diagnostic and integrative

Psychopharmacologyof Innate Set 

& Setting

I: Comparative Analysis of 

Traditional Entheogenic Healing

* Preparation-Abstinence & Diet

* Nighttime Community Ritual

* Mimetic Ritual Techniques

* Vision/ASC Functions

* Integration Processes- sexual 

abstinence

Commonalities in Healing ->

Traditional Entheogenic Practices Reveal 

Evolved Psychology of Set and Setting



Fasting& Abstinence
ÅInductionof ASC

ÅChronic stressorsstimulateserotonin5HT2A activation

ÅFasting inducedhormornereléase- Ghrelin

ïShift in autonomic regulation and balance to enhanced 
excitation and reduced inhibitory regulation

ïIncrease interoceptive and motivational and excitatory 
signaling in hypothalamicïmesolimbic circuits

ïGreater emotional intensity and enhanced somatic 
responses

ÅFasting -> Ghrelin potentiates psychedelic effects 



ÅNighttime group chorusing 
and drumming  in tree

ÅElicits endogenous opioid 
responses and releases tension 

ÅPositive emotional synchrony 
of group

ÅDream incorporation from 
over-night ceremony

ÅDreams as information 
integration and  consolidation

GNU Free Documentation License from https://commons.wikimedia.org/wiki/File:Pan_troglodytes_-
_Loro_Parque_01.jpg
H. Zell, CC BY-SA 3.0 <https://creativecommons.org/licenses/by-sa/3.0>, via Wikimedia Commons

Hominid Ritualizations - ñMaximal Displayò
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ÅMimesis--Imitation, music, song, dance, enactment

ïExpressive system and  social modulation 
technology

ÅMimesis as neuro-technology/bodily-kinesthetic 
intelligence 

ïEvoke endogenous opioids and stimulate 
neurotransmitters dopamine, serotonin and 
norepinephrine 

ïEvokes endogenous emotional states (love) and 
release of repressed emotions

ÅThe mimetic self/ACS is pre-reflective primitive level 
of social and bodily self that expresses core affective

Mimesis as Core of Human & Shamanic Evolution



Visions: ñHallucinationsò vs 

Symbolic Cognition

Primary Process Visual Symbolism

ÅEngage innate symbolization process manifested 

in dreams

ÅPsychedelics induce óvisual thinkingô 

Å = Presentational (pre-verbal) symbolism

ÅñA picture is worth a thousand wordsò

Å Intrinsic symbolic meaning making system 

providing image-based meta-cognitive system



Sexual Abstinence as Inhibitory Control

ÅAbstinence reducesemotional discharge

ïOrgasm and related autonomic shifts

ïRebound effects with low stability 

ÅAbstinence promotes

ïStable sustained, regulation

ÅIncreased autonomic flexibility (PNS   & SNS  )

ïStructured affective emergence

ïCoherent emotional processing

ïNon-reactive, Intentional, Integrated



OptimizePsychedelicHealing by

Adaptingto theEvolvedPsychology

of Ritual Set and Setting



Current and Future Adaptations


