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FOREWORD

Greetings, reader! The book you are holding was born, initially, as a hobby of sorts. After developing a
strong interest in the ethnobotany, chemistry, preparation and beneficial useage of psychoactive plants and
other gifts from nature, it did not take long to realise that reliable information regarding these topics was any-
thing but easy to come by. I encountered frustration at attempting to avoid the many inaccuracies and ignorant
assumptions portrayed through media, government, and many mainstream publications in this field [as well as
the internet, and ‘underground’ publications]. There is, however, a wealth of relevant literature that has been
published in scientific journals and obscure books, which are unfortunately inaccessible to many. Searching for
such information randomly, with no references to start from, is a time-consuming task that could not be ac-
commodated in the lives of most working people. Due to the tendency of journal articles to become forgotten
in the sands of time, there was a need for some academic excavation [and continuation of excavations begun
by others] to ensure that much valuable information was not lost from public knowledge.

Also of tremendous importance are the numerous personal communications that have been exchanged
with a wide array of knowledgeable folk. Many have chosen to remain anonymous, some have chosen pseudo-
nyms, and others have stepped out into the open entirely. All have contributed valuable information regard-
ing their own observations or experiments, much of which has never been published before. The unfortunate
unwillingness of many science-related authors to publish the reports of ‘amateurs’ has historically resulted in
many gaps in our holistic understanding. Such gaps have also arisen from the frequent lack of communication
or understanding between practitioners of different scientific, academic and/or ‘mystical’ disciplines. In my
own explorations of the realms of ethnobotany and consciousness, it quickly became apparent that here was an
area of study in which all of these disciplines [and many other things beyond] are inter-related in a fascinating
way. Being a lover of the gathering and analysing of obscure and interesting information, I set to work on as-
sembling this ever-growing project, not suspecting it would take over more than a decade of my life.

In short, this book began as a private project for my own reference. After a year or so, it became clear
that this would be a book that should be shared with others. So, part of the mission of this book was to re-
trieve a great deal of this information for public perusal, attempt to filter out old errors and make sense of
points of confusion, and establish a substantial bibliography to aid the reader in further research of their own.
Also, a multidisciplinary approach was taken in an attempt to harmonise fields of knowledge that are usually
treated as unrelated. Further, perhaps more important, motivations for writing this book are discussed in the
Introduction. This resulted in what you are now reading — a compendium of knowledge intended to aid both
personal and academic research into the shamanic and spiritual useage of natural substances. I cannot claim
this book will tell you everything you may want or need to know on the subject, of course — I drool to think of
any single book which could, whilst simultaneously doubting such a book could be written — yet hopefully it
will at least serve its stated purpose.

Information from the past is constantly being rediscovered, and fresh research is constantly being carried
out by many scientists and noble amateurs the world over. Many thousands of plants are still unknown to us,
both chemically and ethnobotanically, and it should be expected that we will learn of ‘new’ psychoactive plants
and substances in the natural world with increasing frequency over the coming decades. Whilst writing, so
much information has passed before my eyes, that there have been many topics and avenues of discussion I
have been unable to pursue further in this volume. Also, the size of the endeavour has meant that some more
recent new developments, as well as some old ones, have slipped through my net and are not reported here.
Even if everything regarding these topics that is known to this point in time were compiled, the result would
consist of a small library full of texts and images. In addition, there are some fields of knowledge which seem
exceedingly difficult to confine to static words or images, and must remain as knowledge obtained via direct
experience. As is reflected in the dazzling complexity of nature, any line of intellectual inquiry can be found to
expand exponentially — a question becomes a thousand questions!

I hope this book helps you find the answers to some of your questions.

[Please note: regretfully there are some layout anomalies that could not be resolved without creating worse
problems. These became apparent too late in the final editing process, and fixing them would have required
reassembling the whole thing from scratch, altering the layout, and re-doing the index numbering (which due
to the complex nature of the book had to be done manually rather than automatically, and took literally weeks
of work). As the book has already been delayed for so many years, stress has mounted, and other aspects in life
are calling to be attended to, I took the difficult decision to continue and publish the book ‘as is’ despite these
flaws. Hopefully you’ll be so busy reading you won’t even notice!]

SNU VOOGELBREINDER, APRIL 2009
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DISCLAIMER

Unfortunately, some of the plants and naturally occurring chemicals discussed within are illegal to possess,
process, or consume in many countries across the globe. It is strongly advised that the reader become familiar
with the laws of their country in this regard, as failure to abide by such laws frequently results in serious dis-
ruption to the lives of individuals, who may face distressing invasion and ransacking of the home, fines, loss of
income, confiscation of property and/or incarceration.

Besides this risk, some of the substances and practices described within may be risky or harmful under
some circumstances, and are usually noted as such when mentioned in the text. Some individuals may also be
particularly sensitive to these influences, and have adverse reactions which are not experienced by the major-
ity. The author can not assume responsibility for any harm resulting from the use or mis-use of the informa-
tion within this book. Readers are advised to act with their own responsibility in mind and to make their own
informed choices.
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A NOTE ON CROSS-REFERENCING
AND FORMAT

For conciseness and simplicity, the properties of chemicals appearing in the text in italics [eg. this species
has been found to contain nicorine] are mentioned in the Chemical Index. Titles appearing in italics refer to the
title of a separate chapter of this book. Genus names listed in the text in bold [eg. Cannabis has also been used
in conjunction with this plant] refer to an entry for that genus elsewhere in the A-Z listings of the main text [ie.
part two]. Such genus names are not in bold type when found in their own entry, except in the case of species
listings at the start of the section, and when introducing a species or genus description at the end of the sec-
tion. Genera or species which are mentioned elsewhere in the text but without a main entry are marked indi-
vidually as appropriate [eg. This fungus may be confused with Ustilago spp. (see Endnotes)]. Colloquial names
are generally given in inverted commas when first appearing in a section of text.

In part two of this book, organisms [plants, animals] are discussed under individual entries arranged alpha-
betically by genus [the first part of a scientific name or Latin binomial; ie. Acacia (genus) baileyana (species)].
Each of these entries follows a similar pattern of formatting, depending on the depth of information available.
A typical genus entry will be arranged as follows:

GENUS

(Famuly, sometimes including alternate or obsolete family names, and subfamilies where
applicable)

Species names with authors (and synonyms) — and common names
[Such lists of species names consist of those important species discussed in the text, and do not comprise a list
of all known species within a genus]

General discussion on uses and folklore.

Discussion on special methods of preparation and consumption.

Discussion on the nature of the effects of the consumed substance.

Discussion of the chemistry of these species and/or their close relatives, usually listed alphabetically by spe-
cies. All yields of chemicals are from dry weight [d/w] source matter unless stated otherwise. Some informa-
tion may seem contradictory or conflicting due to differing source material and methodology used by differ-
ent researchers; the author has tried to analyse and compile the data and present it in a way that makes sense,
but some confusing points remain.

Representative species with a detailed botanical or zoological description, including information on hab-
it and habitat.

Discussion of possible confusion with other species or subspecies.

Cultivation requirements for this representative species and/or other members of the genus, in the case of
plants.
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INTRODUCTION

I feel it is necessary to be blunt. We have reached a point of crisis.

Whilst the human race has made huge leaps in technological advance-
ment, most of us have failed to grow in how we relate to ourselves, other
people, and the environment we live in — rather, we have largely atrophied
in those areas. With the homogenisation and commodification of culture
based on consumerism continuing to spread its influence, straining nat-
ural resources and smothering individual expression, many scientists and
others sensitive to our environment are realising that the lifestyles and
choices of much of humanity are destroying the natural balance which al-
lows life as we know it to exist. It is unfortunate that in today’s politico-
economic climate these truths are incompatible with the increasingly my-
opic ‘economic rationalism’ which governs most nations. As a result, sci-
entists who wish to remain in long-term employment often have their ur-
gent messages stifled. The comforts of life in relatively affluent societies
shelter us so much from the problems of the world, that it seems easier for
most people to accept the reassurances from our governments and peers
that we will continue to grow and prosper forever if we continue with cur-
rent trends and ways of thinking.

For too long, we as a technological race have been blindly damaging
links in ecosystems we are only beginning to understand. What we are now
learning tells us that even minor alterations in such systems can have mas-
sive consequences for the system as a whole. Our economy, which seems
to have become somewhat of a god unto itself in these times, dictates the
actions of individuals, companies and governments, and makes environ-
mental destruction desirable and profitable. It allows some of us to live
in relative luxury, obsessing about the latest fashions and celebrities and
complaining about the price of petrol, while the less fortunate may starve
or be driven from their land at gunpoint. We act as though this can go on
forever if we look the other way, though there are voices from all sides re-
minding us that we can not survive for long as a race without a healthily
functioning ecology of the mind as well as of the planet. We can’t control
the weather, so to speak. When nature bites back hard, there is usually lit-
tle we can do about it. This is the price we pay for turning our backs on
nature and its ways — for treating it as something to be conquered, tamed
and exploited, rather than as something to love, learn from and be part of
— which we are whether we want to be or not.

Our relationships with, and awareness of ourselves, other beings, and
our environment are in great need of repair. It could be said that the way
we treat our environment is in direct relation to our degree of awareness.
Psychedelic plants [and other psychoactive substances from nature] are
largely functioning in this day and age as our emergency wake-up call.
Their wise use offers direct experience of these relationships, and can help
us find paths to healing the broken connections in the web of life, encom-
passing spiritual growth in the process. It is unfortunate that today’s busy
lifestyles do not leave most people with the time to truly find themselves,
and consequently learn how to bring harmony into their lives. Many peo-
ple become impatient with the more culturally-acceptable approaches to
self-discovery [and the resultant re-discovery of the worlds we exist in], or
are suspicious of spirituality that is not self-evident.

This is where the plants and other organic life-forms, which are the
focus of this book, come into the picture. We must admire the way in
which they manage to survive, with the relative simplicity and self-reli-
ance that we have grown to lack in our ever-complex technological world.
Of course, such organisms are also interdependent within the entire eco-
system [and thus, not truly ‘self-reliant’ — by the same extension, perhaps
nothing can ever truly be considered ‘self-reliant’ unless the whole of ‘re-
ality’ and all that it contains are considered as one organism], yet humans
like to imagine themselves as being removed from this web — a dangerous-
ly false notion, both for ourselves and the non-human organisms we affect
every moment. In humans, the notion of self-reliance often takes the form
of fighting against nature, including other people, in order to survive and
thrive, rather than flowing with it in order to live harmoniously.

We must also admire the powerful transformations of consciousness
that can occur when the biochemistry of particular plants or animals is
introduced to our nervous systems. Some of these chemicals are power-
ful catalysts which have the potential to reveal, sometimes in one session,
that which may take years or a lifetime to discover by other means. This
is not to say such ‘other means’ are without value, for in many ways they
are ultimately more valuable, as using them can establish a self-discipline
that may be difficult to achieve with psychedelics alone. Such practices are
also discussed in this book. However, the psychedelics enable glimpses of
facets of reality undreamt of, which can provide the impetus and founda-
tion for a journey of healing and rediscovery that would not have other-
wise come about. [I use the term ‘rediscovery’ because for many people,
wisdom or revelations perceived in such altered states often may have the
strange feeling of being things we once ‘knew’ but had long-forgotten.]
Through befriending these life-forms, as well as through respectfully uti-
lising their biochemicals and our own, we access a vast reservoir of learn-
ing that can not be found in any text book. In doing this, we also take the

first steps in re-establishing our long-lost relationship with the planet that
gives us life. It seems generally accurate to observe that people who con-
sume psychedelics may frequently develop an increased empathy with the
earth and its inhabitants, become active in attempting to protect and nur-
ture our environment, and begin making positive contributions to socie-
ty [or at least to their own mental/spiritual wellbeing] where before they
did not.

It is seldom remembered that we depend on plants and other forms
of life for our very survival. Without them, we would ultimately have no
food, no water, no oxygen, no consciousness, no life — let alone the inspi-
ration that can derive from a living being beholding natural beauty. With
that fact in mind, it may seem a little less alien to adopt such a close re-
lationship with other organisms, especially plants, which many people do
not appear to even think of as being living things, let along possessing con-
sciousness. I am not claiming that plants necessarily have a consciousness
like our own, but I do believe plants to have their own kind of conscious-
ness equally as ‘real’ as our own. Given the debt we owe them for our ex-
istence, it seems only fitting that we respect and try to learn from them
with open hearts and minds.

Few people will openly admit, even to themselves, that most of us ex-
perience spontaneous alterations in consciousness in the course of our
everyday lives, however subtle. It may be that we seldom pay them much
attention simply because they are such a common part of life. These
changes may be triggered by external causes, such as the occurrence of a
traumatic or joyous event. They may be linked to inward emotional proc-
esses not directly related to the above. They may even seem to be truly
spontaneous, occurring for no discernable reason. This is without even
mentioning the states experienced semi-consciously during the different
stages of sleep. We are constantly driven to alter our consciousness in ways
that we find desirable and/or useful, rather than remaining at the mercy
of pre-programmed or involuntary hormonal and neuronal reactions. For
example, if we feel sad, upset or confused, we will usually try to find ways
to feel happy, content, and in greater control of our thoughts. If needing
to concentrate on a difficult problem and find solutions, and experiencing
difficulty in doing so, we will usually try to find ways to sharpen our focus
and/or broaden and add greater depth to our modes of thought. The psy-
chotherapeutic ingestion of psychoactive plants and other substances, or
the practice of exercises designed to alter consciousness are not recent or
exceptional phenomena (see also Weil 1972). Drug prohibition on such a
wide scale as we see today, is a very recent phenomenon.

If used wisely, the access of altered states of consciousness at will can
be a highly useful tool for expanding awareness, or directing awareness
into areas usually ignored. This is not to say expanding awareness is al-
ways as simple as ingesting a given substance. Some people display the
ability to consume psychedelics repeatedly simply for enjoyment, and nev-
er experience any lasting insight. Others appear totally [or at least relative-
ly] immune to the effects of some such substances. The successful appli-
cation of altered states requires good health, hard work, dedication and
purpose. It is an intention of this book to discuss the use of such plants,
animal secretions and natural techniques in an overall holistic approach
to life, rather than as relatively shallow recreation [which, in itself, is not
without value]. Although this book carries a strong emphasis on the po-
tential values of natural psychedelics, other natural substances which af-
fect consciousness in more subtle ways are also discussed.

We will explore a great variety of substances with differing effects, some
of which may overlap qualitatively. To outline these briefly, I will attempt a
basic categorisation. Starting at the lower end of the spectrum, some sub-
stances produce an effect that may be called sedative — also included here
are narcotics, soporifics, depressants, tranquillisers and hypnotics [consult
the Glossary for definitions]. In moderate doses these substances can be
very useful in facilitating meditation or trance, by relaxing the body and
mind. They can help to calm the straying thoughts and fidgeting that of-
ten prevent a beneficial altered state from occurring. Stimulants can con-
versely help one to stay awake during meditation sessions that are long
and arduous. During such sessions, exhaustion and mental relaxation may
reach a point where sleep comes at an inappropriate time. Euphoriants
can help one reach a state of ‘ekstasis’ where sudden realisations often
occur, or may be used to reverse severe depressions. Aphrodisiacs may
encompass different permutations of sedative, stimulant and/or euphori-
ant effects, and can be of use in instances where enhancement of sexual
union is approached as a means towards illumination [i.e. tantric yoga].
Psychedelics [see also hallucinogen, entheogen, psychoptic, visionary in
Glossary] are undoubtedly the most useful of all. Their potential beneficial
uses have been briefly mentioned above, and are further discussed in the
chapter A Primer in Tripping. Their properties and potential applications
are particularly plastic, allowing access to the subconscious mind and in-
describable states of reality. They have a strong history of successful use in
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problem-solving, especially in cases where conventional means have been
inadequate. Their potential for catalysing positive personal growth is vast,
if the person is willing, and should never be underestimated. However, as
with all drugs [and other things], they can be dangerous if used careless-
ly or arrogantly. Psychedelics may also encompass sedative, stimulant, eu-
phoriant and/or aphrodisiac effects. Finally, we have the tonics and ‘har-
mony herbs’, or adaptogens, which can help restore physiological and psy-
chological balance within the organism, promoting good health and resist-
ance to stress and infection. Some have mild psychoactivity of their own
or in combination with other herbs. Most are extremely non-toxic if used
properly. These substances are often of use simply in everyday life, faced
with the stresses and pollutions of the modern world. They are invaluable
to those using psychoactive substances, which may exhaust the body due
to the great energies being channelled, particularly if they have been used
to excess, or after a powerful session.

In learning about natural psychoactive substances, it seems most fit-
ting to first approach the ancient cultures worldwide who have worked
with altered states of consciousness for thousands of years. It is rare-
ly acknowledged what an important role psychoactive plants appear to
have played in the history of our species, and the extent to which they
have been [and continue to be] widely used for positive means. Humans
have the potential to misuse anything with great power — as has also been
done with these plants, when they have been used to influence, dominate,
and even Kkill others. The parallel of ‘drug abuse’ in our modern societies,
where substances are often used excessively and habitually with negative
physical, psychological and social effects, is likewise the side often present
in the public mind when ‘drugs’ are mentioned, except only in reference
to illegal drugs. The official stance of the last hundred years or so has been
that any use of illegal drugs is ‘drug abuse’. This tendency to categorise all
psychoactive substances into one group — or two, legal and illegal — is the
major barrier towards a wider understanding of the fact that many psy-
choactive substances can be therapeutic and highly positive in their influ-
ence if used wisely. However, few people in our societies know how to use
any drug wisely.

So we turn to the shamans of indigenous cultures, the original experts
in the use of psychoactive plants and altered states. Yet we must first un-
derstand that shamanism is and has been practiced in a much wider con-
text than that of simple consciousness-alteration. The states experienced
by the shaman encompass a vast array of unlimited potentials which re-
late to all aspects of life, and particularly integrate a sense of spirituali-
ty or cosmic and sub-molecular awareness which bond the tribal group
with each other and their surroundings, aiding psychological survival, in-
creasing the quality of life-experience, and increasing possibility of physi-
cal survival via learned enhancement of perceptual, intellectual and phys-
ical skills (see also Fericgla 1995). This is not to say that all indigenous
peoples of the world are necessarily enlightened angels as a result — sim-
ply that many such groups of people have learned to use ‘shamanic tech-
nologies’ in ways that are beneficial [rather than harmful or neutral in ef-
fect] to the group as a whole.

The shamans were/are often the ‘doctors’ and ‘politicians’ of the trib-
al group, resolving problems medical and psychological, as well as divin-
ing for information on other matters and settling disputes. Through access
to ‘spirit realms’, as they are often called, via alteration of consciousness,
shamans may acquire and master an impressive field of esoteric knowl-
edge that constitutes the science with which they perform their duties and
explorations (see Narby 1999). They are respected members of the group
and considered wise because of the relative success of their cures and ad-
vice. Shamans are usually selected when young, if they show an unusu-
al degree of potential in this field; sometimes the responsibility is simply
passed on down family lines. In some groups, almost everyone is a sha-
man. Extended life-threatening sickness and/or insanity early in life are
often deemed as good indications of a shamanic future. Whatever the or-
igin, the ‘apprentice’ shaman is taken under the tutelage of an elder sha-
man and trained or initiated over many years in the shamanic practices of
the group, encompassing also local mythologies and spiritual beliefs. They
may be kept in isolation from the group for long periods, acquiring knowl-
edge and undergoing tests in the wilderness. A notable feature of the lives
of many native North Americans has been the vision quest, which involves
retreating to a remote and secluded ‘power spot’ (a geographic location
deemed to be particularly well-endowed with cosmic energies) for days
with no food. This ordeal usually culminates in a vision or series of vi-
sions which may give the seeker useful and inspiring relevant information,
and aid in development of connections with the ‘spirit’ realms [see also
Influencing Endogenous Chemistry]. The years of initiation usually involve
a combination of instruction from the elders in ritual, secret knowledge,
medicinal plants etc., keeping of special diets [see A Primer in Tripping],
abstaining from sexual contact, practicing meditation, undergoing ascet-
ic ordeals or tests [see Influencing Endogenous Chemistry], consumption of
different psychoactive substances of increasing degrees of potency and in-
tensity, and learning of other means of altering consciousness and healing.
These are practiced until the apprentice has gained a working relationship
with a wide array of plants and mental states, and can use them positive-
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ly and effectively in relation to this ‘earthly’ reality, which is often not seen
as separate to other ‘realities’. It is these means by which shamans cure
the sick and produce correct divinations on matters, skills usually large-
ly taught by the plants themselves. Much time is often spent developing
empathy, recognition and communication with different plants, which are
usually seen as entities in their own right. The spirit of the plant is com-
muned with by ingesting it, or by simply living in its presence for a peri-
od of time. Shamans are often ‘told’ or ‘shown’ by the plant spirits which
plant to pick from the environs to treat a specific disorder, and the pre-
scription is usually effective (for more on these last points see also Bear &
Vasquez 2000; Luna 1984).

Often, all boys at a certain age [rarely girls, it seems] are initiated
in a briefer and less intense version of the above, to transit them into
full ‘adulthood’ and to show them ‘the way to live’. On other occasions,
it is usually only the shaman who ingests the more potent plants, but
sometimes the plants are consulted by all or any in need of guidance.
More rarely, they are used almost casually, though this usually refers
only to the less mind-altering substances [e.g. tobacco (Nicotiana), coca
(Erythroxylum), coffee (Coffea), betel nut (Areca)]. A notable excep-
tion is the casual use of visionary snuffs, which has often been observed
in some parts of S. America [see Anadenanthera and Virola] amongst
tribal groups such as the Yanomamo.

Along the way, we can also learn from some of the ancient healing arts,
such as those which constitute Traditional Chinese Medicine [TCM], and
the Ayurvedic system from India, which have evolved over thousands of
years of self-experimentation, trial and error, and practical observation
of the properties and effects of many varied natural products, consumed
both alone and in complex combinations. The effectiveness of these sys-
tems in treating health disorders speaks for itself, yet they have only re-
cently gained acknowledgement and acceptance in the west as ‘real’ med-
ical practices. Up until perhaps 10 years ago, herbal medicine and most
other natural therapies were widely considered to be ‘quackery’, and many
in our societies are still stuck in this erroneous belief [though exaggerat-
ed claims of efficacy often abound when such therapies encompass a fi-
nancial interest]. Such methods invariably involve a holistic approach to
health, and as such, TCM and Ayurvedic practitioners have become mas-
ters of restoring harmony in the organism — encompassing mental as well
as physical health, in acknowledgement of the dynamic interplay that all
the organs [divided into ‘meridians’ in TCM] and subtle energies of the
body exist in. That is to say, a disorder in one part of the body may cause
other organs to dysfunction; and conversely, a disorder in one part of the
body may be indirectly caused by a disorder or imbalance in another part.
Psychological disorders can also manifest physically, and vice versa.

Throughout our history, cultures have existed almost worldwide who
employed psychoactive substances from nature to experience other as-
pects of reality, and to help propel their lives in positive directions. Today,
few of these cultures have survived, due largely to the corrupting and gen-
ocidal influences of ‘western civilisation’ and the accompanying puritan-
ical demonisation of the use of most psychoactive plants. We will quickly
span the globe to gain an impression of the diversity in psychoactive plant
useage, discussed in more detail throughout the book.

The Australian Aborigines, probably the oldest surviving group of in-
digenous cultures, are also amongst the least-known when it comes to
shamanic plant useage. This much-abused racial grouping is comprised
of many separate tribal clans with their own languages, beliefs, and so-
cial structures. Unfortunately, this is usually not recognised as such, and
‘Aborigines’ or ‘Aboriginals’ are often mistakenly thought of as a sin-
gle, uniform culture. Due to the fact that ‘aboriginal’ does not necessar-
ily refer to the Australians, I have chosen to use the term ‘indigenous
Australian’ in the remainder of the text, where the names of relevant tribal
groups are not known to me. [The same general rule will be used in other
cases where inappropriate epithets have been the norm, such as the use of
‘Indian’ to refer to indigenous people of the Americas.] Some groups used
various herbal preparations such as those known as ‘pituri’ [see Duboisia
and Nicotiana], as well as meditational and ‘magic’ shamanic techniques,
to enter the dreaming — a timeless and ‘mythical’ aspect of reality where
both helpful and harmful entities may be encountered, as in all classical
shamanic states. Other plant substances with psychoactive properties far
greater than those of pituri have been used shamanically, but their details
are kept secretive from outsiders (pers. comms.), and are probably only
known by a few of the remaining shamans.

North of Australia, the inhabitants of Papua New Guinea [PNG] have
used a vast array of plants with reputed ‘intoxicating’ properties, in ritu-
al applications encompassing most aspects of life. Many are still uniden-
tified botanically, or unknown to us entirely, and this area still bears plen-
ty of fertile ground for exploration. It has been little penetrated in a thor-
ough sense, due to fear of the reputedly aggressive culture of many of the
jungle inhabitants, coupled with near inaccessible terrain. See, for exam-
ple, Galbulimima, Homalomena, Kaempferia/Alpinia, Castanopsis
and Boletus.
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Inhabitants of the Pacific Islands and Pacific s.e. Asia make regular
use of ‘kava’ [see Piper 2] and ‘betel nut’ [see Areca]. Psilocybe and
Panaeolus mushrooms are often found on sale for tourists, though ap-
parently the locals rarely indulge, and a traditional useage of the fungi in
these areas is not known of. It has been suggested from analysis of rem-
nant ritualistic art that the original inhabitants of Easter Island [Polynesia]
used Datura and psychoactive mushrooms (Claypool 1977).

The rest of southern Asia is home to such familiar substances as the
‘opium poppy’ [see Papaver] and Cannabis, two plants with an an-
cient history of human cultivation, thought to date further back than cul-
tivated food plants. It has been suggested that agriculture began as a re-
sult of knowledge gained from centuries of learning how to successful-
ly cultivate drug plants, these two in particular. Some interesting obscu-
rities such as ‘kratom’ [see Mitragyna] are in use today in some parts of
s.e. Asia, of which the history of human use is less clear. China is tradi-
tionally known to have a repressive attitude towards intoxication, though
in some periods of Chinese history this has not been the common case.
Intoxicating properties of many of their medicinal herbs taken in excess
are known [e.g. Caesalpinia, Ephedra, Nelumbo, Peucedanum], and
early Taoists and Buddhists experimented a great deal with the properties
of natural substances.

Such a keen attitude towards experimentation also accompanied the
early practitioners of Ayurvedic medicine in India. Here, the Hindu re-
ligion was originally based on inspirations received from the mysterious
‘soma’, which is only used today in the form of non-psychoactive or weak-
ly active substitutes. Its original identity has been proposed to have been,
amongst many other suggestions, Ephedra spp., Peganum harmala [un-
likely candidates alone], Nelumbo nucifera, Amanita muscaria or possi-
bly a species of Psilocybe mushroom. Of all proposed to date, the most
convincing arguments put forth have been in favour of Amanita mus-
caria, though not all agree with this, and the matter is still thoroughly in
dispute. However, it may be that soma was never one plant, but referred
broadly to plants that could bring one into contact with the divine, as well
as to the state itself. The word has also been applied by some to pineal
secretions [see Neurochemistry, Influencing Endogenous Chemistry] from a
person in an ‘enlightened’ state, generally in association with yogic prac-
tices. Indeed, yoga itself is thought to have arisen from knowledge gained
through early ingestion of psychoactive plants, and as an attempt to reach
those same states of consciousness without the use of the plants. An array
of Indian plants are recognised as having some of the virtues of soma, or
to be ‘rich in soma juice’ — including Cannabis and Desmodium. This is
interesting in light of the variety of psychoactive chemicals found in some
Desmodium species, which are also found in the mammalian nervous
system! Ritualised use of psychoactive substances is mainly confined to
saddhus and aghoris, the ascetic ‘monks’ or sages of Hindu society, who
have made use of Cannabis, Datura, ‘nutmeg’ [see Myristica] and even
the cobra [see Naja]!

In west Asia and the Middle East, ‘haoma’, which may or may not
have been identical to soma, was the inspirational plant central to the
Zoroastrians, though its use is no longer observed, or even its existence as
a real substance acknowledged. It has again been claimed to be referable
to Peganum, which is widely used in this part of the world. Cannabis,
‘khat’ [see Catha] and ‘opium’ from Papaver are also popular substances
in these areas. Africa has a vast tradition of plant useage, and Cannabis is
much used there, though its date of introduction is unclear. It is the home
of ‘iboga’ [see Tabernanthe], ‘yohimbe’ [see Corynanthe], Sceletium
and Leonotis, as well as many more obscure plants. Panaeolus and oth-
er mushrooms are now thought to have been once more widely used in re-
ligious practices here, beginning at least 9,000-7,000BC in north Africa,
when the land there was more fertile (Samorini 1992; Walters 1995-1996).
Egyptian mummies, dating from 1070BC-395AD, have raised confusion
due to the finding of minute though significant traces of THC, nicotine and
cocaine in the hair, bone and soft tissue, clear pointers to the consump-
tion of these drugs (Balabanova et al. 1992). Currently, no cocaine-con-
taining plants are known from the area, being confined to South America
[see Erythroxylum], and tobacco [see Nicotiana], the best-known and
richest source of nicotine, is also generally considered a contribution of the
Americas. Could there have been ancient trade-links, or lost plant species
present to explain these discrepancies?

The early Christians may possibly have used psychoactive mushrooms,
as suggested by some examples of Christian art in frescos and architec-
ture (Fabbro 1999; Samorini 1998) and some interpretations of historical
texts (Allegro 1970). However, Allegro’s speculations are widely accept-
ed as leaping beyond the available evidence, and Samorini’s scholarly ob-
servations make no assumptive claims. The ‘manna’ of the bible has been
proposed to have been ‘ergot’ [see Claviceps], or at the very least, anoth-
er powerfully-psychoactive substance, by researcher Dan Merkur [see his
books ‘The Mystery of Manna’ (1999) and ‘“The Psychedelic Sacrament:
Manna, Meditation, and Mystical Experience’ (2000), both from Park
Street Press, which unfortunately, I have not read yet]. It is not unlike-
ly that early Christian teachings, particularly of those sects driven under-
ground, such as the Essenes, were originally derived from insights gained
through the use of psychoactive plants. Even if this was not the case, it is
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clear that they had access to the same kind of knowledge through some
means of consciousness exploration.

Russia and Siberia have a sparser environment with less potential for
psychoactivity, though plants that have been used include Lagochilus,
Ledum and Amanita muscaria, the latter widely so. Extending into
Europe, records of shamanic plant use are now scarce or non-existent.
‘Pagan’ cultures once flourished across Europe, though with the ad-
vent of Christianity as a major force there, most such groups were extin-
guished or repressed failing conversion to the new form of Christianity.
Knowledge of plant and animal properties became a dangerous asset, as
such knowledge could cause a person to be considered a witch. As a re-
sult of this, herbalists and ‘magicians’ alike learned to work in secret, and
often lived secluded in wilderness. Plants and creatures known to have
been used by European ‘witches’ include Datura, ‘darnel’ [see Lolium],
Hyoscyamus, Amanita muscaria and toads [Bufo]. Intoxicating plants,
such as Hyoscyamus and Laurus, have been thought by some to have
been used at the Oracle of Delphi in ancient Greece [see Laurus for dis-
cussion of modern theories]. These, and many related substances, were
used more casually by the Greeks, Romans and other cultures, diluted
in beers and wines [see Methods of Ingestion]. Ergot [see Claviceps] has
been suggested to have been the basis for the ‘kykeon’ potion consumed
at the Greater Mysteries of Eleusis, an initiation which many famed phi-
losophers are known to have undergone. Psychoactive plants such as
Amanita muscaria, Ferula, Datura, ‘mistletoe’ [Viscum spp. and oth-
ers], ‘wolfsbane’ [Aconitum spp.] and ‘larkspur’ [Delphinium spp.] [see
Endnotes and Methods of Ingestion] frequently play integral roles in the in-
terpretation of many Greek myths (Heinrich et al. 1999a, 1999b; Ruck &
Staples 1999).

Celtic shamans, including druids and bards, of Britain and Europe
were likewise driven underground in the advent of Christianity, and their
more esoteric plant practices are practically unknown today. Reclusive and
secretive witches, wizards and sorcerers, many of whom may have simply
been herbalists or alchemists rather than spell-casting diabolists, later be-
came keepers of some of this local knowledge of natural substances and
their magical use. The druids used mistletoe [only that growing on oak;
see Endnotes] and many mildly psychoactive herbs [such as Anthemis,
Scutellaria, Verbena etc.], but may have used Amanita muscaria and
Psilocybe mushrooms also. It is now thought that ‘smoking cults’ were
common in more ancient times across Europe, making use of plants such
as Hyoscyamus, Cannabis and Papaver. These were apparently super-
seded by the ‘drinking cults’ [who made use of alcoholic beverages forti-
fied with psychoactive herbs], better known today as a component of early
European history (see Rudgley 1995). Scandinavian peoples of the Viking
tradition used a number of plants to help induce their pre-battle ‘berserk-
er’ state of rage, as well as in feasts and celebrations, diluted in beer, such
as Ledum and possibly also Amanita muscaria and Psilocybe mush-
rooms (for clues to the latter, see also Kaplan 1975).

The ‘Eskimos’ [Inuit and other groups] apparently had little or no psy-
choactive plant useage, due to the barrenness of their surroundings. The
conditions in their part of the world are so extreme, it would be expected
that some kind of altered state would result in daily life, without encour-
agement from psychoactive substances. There are some obscure exam-
ples, however [eg. see Oplopanax]. Travelling south in the Americas, we
encounter the use of Amanita muscaria again, as well as Datura, tobac-
co [see Nicotiana] and a wide array of psychoactive smoking mixtures,
collectively called ‘kinnikinnick’ in some areas [eg. see Arctostaphylos,
Eriogonum and Artemisia]. Further south, into Mexico and oth-
er countries of Central America, brings us to the home of the ancient
Aztecs, Mayans and other cultures, who dwelled in a virtual garden of
delights [and horrors!] of psychoactive substances. Between them, these
cultures made extensive use of medicinal and psychoactive plants, such
as ‘balché’ [see Lonchocarpus], tobacco, Psilocybe mushrooms, ‘pe-
yote’ [see Lophophora], ‘morning glory’ [see Ipomoea and Turbina],
and Datura. The barbaric behaviour of the Aztecs in regards to ritual hu-
man sacrifice [some current belief has it that the Mayans probably did not
share this practice after all] may draw objection from many, or lead to sug-
gestions of evidence that drug use produces unbalanced minds and evil
deeds. However, the possible psychology of culture and circumstance in
the matter is a topic beyond the scope of this book [see also A Primer on
Tripping], and it seems sensible to simply mark this as one probable his-
toric example of the destructive use of drugs and interpretation of vision-
ary states, due to the gory outcome — depending on which ideological tun-
nel you look through.

This cornucopia of psychotropes continues southward into the
Amazon, where ‘yajé’ or ‘ayahuasca’ [see Banisteriopsis], Virola,
Anadenanthera, tobacco [see Nicotiana] and poison arrow frogs [see
Phyllomedusa] are used, amongst many other substances. The complex
pharmacopoeias of the peoples of this large area are noteworthy, though
unfortunately they are vanishing. Deforestation, pollution and ‘western-
isation’ of indigenous peoples continue to diminish the extent to which
traditional knowledge can be passed on to concurrent generations, whilst
‘unknown’ plants disappear before they can even be classified. Other
parts of South America, such as the Andes, see much use of ‘coca’ [see
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Erythroxylum], Brugmansia and Trichocereus. The Incas, and cul-
tures before them, made use of these plants, as well as Anadenanthera.

Clearly, there is a strong shamanic tradition amongst the human an-
imal — having survived through centuries of oppression and persecution
from dominant power structures, only to face being lost entirely in the
modern age. It appears, to many people, bad enough that today there is
a concerted effort [stemming largely from the U.S., on behalf of the rest
of the world] to eliminate ‘illegal’ psychoactive plants from the face of the
earth. As experienced shamans grow old, they now face the difficulty of
finding suitable candidates from the younger generation to whom they
can pass on their knowledge. The allure of ‘western civilisation’, and all
of its toys and trappings in developing nations is a primary factor in the
manifestation of this problem, which might not seem so unjust if indige-
nous people entering city life were not guaranteed a position at the abso-
lute bottom of the social ladder, not to mention those factors which Kkill,
intimidate or drive indigenous people from their traditional homelands
against their will.

It is at this point that we encounter a unique situation in cultural histo-
ry. “‘Westerners’ from all walks of life are rejecting the ethics of consumer-
ism, and embracing those of experiential spirituality and grass-roots com-
munity. They are seeking that which has for too long been denied to them.
Amongst these people are the new shamans, a fact acknowledged and wel-
comed by many of the ‘old school’. That the meeting cultures are totally
removed from each other is of little importance. Nor is the lack of contact
with an actual shaman to learn from gravely important [although it can
certainly help], as their scarcity demands that the new shamans once more
learn directly from the plants themselves. It is not the form, but the under-
lying content that is significant, and this is something that transcends and
transforms cultural barriers.

In modern societies, the task of the shaman may require some redefi-
nition, along with the metamorphosis in form. The problems faced by sha-
mans in tribal societies, though not totally removed from our concerns,
are often quite different to those met in the modern developed world.
Shamans still must go within, and interact in the ‘spirit realms’ of mind,
to reach the source of their healing potential, and inner strength and vi-
sion. However, rather than healing solely individuals, they are faced with
the greater task of healing humanity as a whole. This process must always
start at home to have any lasting effectiveness. Thus, shamans must first
heal and transform themselves before they help others. Although many
modern self-appointed shamans lack much true ability in their chosen
field [admittedly, partly due to the lack of experienced and proficient ‘real’
shamans to give guidance, and partly due to culturally ingrained traits and
beliefs which tend to prevent ease of shamanic efficacy], the modern sha-
manic/spiritual resurgence is still in its infancy. Hopefully with conscien-
tious practice this art and science may redevelop to the new heights re-
quired in these troubled times. I believe we need to take in the accumu-
lated wisdom of human history and create a synthesis which can reunite
us in understanding, and carry us beyond the destruction and unhappi-
ness which have followed us around for the last few millennia. It is hum-
bly hoped that this book and its multidisciplinary approach may contrib-
ute to the future development of such a synthesis. It should be mentioned
that this book is not a manual on how to be a shaman — far from it. This
book contains much useful information regarding the chemical technolo-
gies involved in shamanic practices. Much can still be learned by the use
of these natural technologies without one becoming a ‘true’ shaman — an
undertaking which is extremely difficult for the average westerner without
tutelage by a truly talented shaman, and totally altering the way we have
been taught to think.

With this current resurgence, we have an opportunity to rediscover
our roots, and to guide humanity towards a more harmonious existence
— ideally, the whole in equilibrium. Whether we currently realise it or not,
the old ways are dying, and we are entering a new, and hopefully im-
proved, chapter in human consciousness. The future of our race, and of
the planet, depends on it.

To quote from Paul Hawken (1976. The Magic of Findhorn. p.164.
Fontana/Collins) — “Roc [Robert Ogilvie Crombie] sees mankind as en-
acting the biblical edict to exercise dominion over everything without un-
derstanding the spirit of the world. Dominion does not mean to dominate
by force, to make things do what you think they ought to do. Neither does
it mean to force or exploit something, or to distort its impulses for self-
gain through manipulation. To have dominion means to understand com-
pletely, to have sympathy, to love, to enter into a state of wholeness and
perfect harmony with all of creation.”

SNU VOOGELBREINDER, 1998
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QUESTIONS AND ANSWERS

QUESTIONS AND ANSWERS -
SOME MISCONCEPTIONS DISCUSSED

The following section has been necessitated by the widespread pub-
lic ignorance surrounding the nature of ‘drugs’. We live with the unfor-
tunate fact that the general public, as well as [in most cases] the officials
who claim to be keeping us informed, are actually grossly mis-informed
about psychoactive substances, or are knowingly suppressing the disper-
sal of frank, factual information. Such official figures and institutions tend
to use the falsehoods so gained, under the guise of ‘drug education’ and
‘public safety’, to persecute and demonise users of illicit drugs, exaggerate
and/or falsify potential dangers whilst mentioning positive effects in only
the vaguest and most misleading terms [generally making positive effects
sound like symptoms of mental and physical illness], and otherwise sti-
fle the sense of need for informed public debate. Some may not even re-
alise they are doing this, blind to the socially- and scientifically-destruc-
tive results of such bias. As some who read this book will have come from
such a background, this chapter has been prepared in an attempt to inject
what I believe to be a more honest perspective into an otherwise publicly
clouded issue. Although discussing some drug issues in general, the pri-
mary emphasis here is held on plant psychedelics, unless specifically not-
ed otherwise.

Aren’t illegal drugs dangerous
and addictive substances?

This question alone may be fraught with potholes, as the illegal drugs
are clearly not in that legal status because of their relative health risk. If
they were, then drugs such as alcohol and tobacco [see Nicotiana] would
surely be illegal also — these latter substances being known to be just as
damaging and addictive, if not more so, than most of the drugs current-
ly prohibited. As a clear example, Cannabis [‘marijuana’] and THC [its
main active ingredient] are known to be clinically safer than Aspirin™.
Indeed, in 1988 in the US, DEA [Drug Enforcement Administration]
judge Francis Young [who was apparently quite conservative], after re-
viewing all the evidence from both sides of the argument and taking med-
ical testimonies for 15 days, concluded that “marijuana is one of the saf-
est therapeutically active substances known to man.” This observation
was conveniently ignored, however, as is routinely the case with any find-
ing that makes marijuana appear less than a danger. [For more on this
topic, and the roots of the illegalisation of marijuana, see the entry for
Cannabis.] Known naturally-occurring psychedelics [excluding those
plants of the family Solanaceae] have never been shown to be either addic-
tive or physically dangerous in doses that would realistically be consumed,
and generally have a very wide margin of safety. Some powerful plants
from the Solanaceae such as Brugmansia and Datura could certain-
ly be said to pose a public health risk, if risk of harm is the real issue, and
they have been used in western societies most often by teenagers ‘look-
ing for a high’. Yet these plants and their active constituents are not illegal
to possess or consume. Also, the effects from plants such as these are fre-
quently unpleasant and frightening, besides being potentially lethal, with
a low margin of safety and high risk of death or injury by misadventure.
From this, one could conclude that the current drug laws are not intend-
ed to protect public health, but to hinder the pursuit of relatively safe and
useful types of consciousness-alteration that are not approved of. Rather
than protecting anyone, current government attitudes towards such ille-
gal drugs and states of consciousness appear determined to make pursu-
ing them as dangerous as possible by promoting disinformation, fear, un-
certainty, and the threat of incarceration. Curiously enough, such ‘dis-
approved’ experiences tend to be those that are usually pleasurable, and
more importantly, have a tendency to expand processes of thought and
perception. Such substances, simply put, also happen to compete success-
fully with the legal drugs — particularly alcohol — which make fortunes for
corporations and governments alike.

While this book was being written, there had been news reports of
deaths connected to a new ‘anti-smoking’ drug that had entered the mar-
ket. It is strange that totally new chemical creations, whose pharmacolog-
ical properties and potential side-effects are still relatively barely known,
are routinely released for mass consumption after only a short period of
human testing, whilst a natural drug such as Cannabis, which has been
used without much incident as a source of medicine, relaxation and inspi-
ration for thousands of years by an even greater number of people [with
NO reported deaths from its use that have any scientific credibility], re-
mains firmly illegal to grow, possess, or consume in almost every corner
of the globe, legally stamped as a dangerous drug having ‘no therapeu-
tic value’.

Even substances said to be carcinogenic by health authorities some-
times reveal seemingly hidden motives for suppression, upon closer in-
spection. Essential oil components such as asarone, estragole and safrole,
precursors to psychedelic amphetamines, were claimed by the US FDA
[Food & Drug Administration] to be carcinogenic and hence unsafe for

human consumption, and more or less banned to the public. Essential
oils rich in such desired precursor compounds have subsequently become
difficult to obtain in some cases [see also Sassafras]. Yet the dosages of
these chemicals used to reveal carcinogenic activity were greatly incom-
parable to any degree of realistic human consumption. These compounds
were generally applied to test animals daily, often by injection, in massive
amounts until tumour growth was induced, rather than giving regular and
‘realistic’ oral doses, and observing to see if tumours resulted. Humans
apparently even lack the enzymes required to metabolise safrole into the
toxin which is actually believed to be the responsible carcinogen in test ro-
dents [which do contain these enzymes] (Shulgin pers. comm.), although
safrole itself may still act directly as a carcinogen in high doses. Many com-
mon and otherwise innocuous compounds may be carcinogenic in large
enough quantities [including ethanol], and in comparison these essential
oil components appear to pose relatively little public health risk (eg. see
Ames et al. 1987). In any case, most people would never directly ingest es-
sential oils, particularly not in large amounts.

It is also often noted that the effects of whole herbs or crude extracts
thereof are usually not equivalent to the effects of purified or selective
extracts [such as standardised pills or essential oils], and that toxic ef-
fects manifested by one portion of a plant’s chemistry may be effectively
counteracted by another portion. Hence, it also seems premature to make
such judgements on the toxicity of herbs based simply on the ambiguous
knowledge surrounding single chemicals in the laboratory [and usually
in non-human, non-primate animals or parts of animals], rather than on
more empirical, holistic and practical evidence.

Psychedelics cannot logically be illegal simply because of the fact that
they are psychoactive, because the three most heavily-consumed legal
western ‘recreational’ drugs [not including Valium™ (diazepam) and oth-
er pills which are widely abused by ‘normal’ people of all class-groups,
or betel nut (see Areca), which is widely used in south-east Asia], caf-
feine, nicotine and alcohol, are all psychoactive in different ways, the lat-
ter sometimes excessively so [being commonly associated with domes-
tic and social violence, sexual assaults and road fatalities]. However, let’s
look briefly at each, as on closer inspection they all may be seen to be very
suited to mass-consumption in a worker/drone society. Caffeine and nic-
otine are short-acting cerebral stimulants, each qualitatively different to
the other, ideal for getting started first thing in the morning, and for brief
drug-breaks at work. They don’t really noticeably alter consciousness very
much in low doses, and may actually improve the performance of monot-
onous or repetitive work. Alcohol acts as a ‘social lubricant’ in low dos-
es, and produces initial euphoria; at higher doses, it is more intoxicat-
ing and can greatly impede cerebral and motor functions, as well as caus-
ing nervous system depression [sometimes to the point of death]. In both
dose ranges, it is considered ideal for after-work or weekend recreation, to
wind down from the busy mode and have some fun. It can also sometimes
be a means of social bonding, and reinforcement of the common work-
ethic, with after-work drinks and work-parties. In higher doses, which are
not officially approved of [but often encouraged in practice], there is even
the opportunity for ‘proving’ machismo or social status by demonstrating
the ability to consume more alcohol than anyone else. Generally speak-
ing alcohol does not expand consciousness, either, for the majority of peo-
ple who consume it. In rare cases where it does, the individual will usual-
ly quickly forget whatever revelation it was they had. Rarer still is the per-
son who can use alcohol to open the mind and still remain relatively lu-
cid. Rather, for most people large amounts of it deaden consciousness and
keep it at the most base level of awareness. It should be noted that as just
hinted there are important exceptions, when alcohol is sometimes con-
sumed by competent shamans in a shamanic setting. In these cases, the
power of the shaman is such that the effects of the alcohol are usually not
apparent to observers. Nicotine is also used in such cultures [in the form
of potent tobacco — see Nicotiana] but rarely in the extremely tame forms
or doses used in ‘civilised’ societies.

It must also be acknowledged, of course, that due to the widespread
social acceptability of these legal drugs, and the mighty influence held
by the tobacco and alcohol industries in particular, any move to illegal-
ise or further restrict access to these drugs based on a realistic recogni-
tion of their dangers [as would be required if drug prohibition is really ne-
cessitated by the dangers of drugs] would be met with the fiercest opposi-
tion. Governments know this, as well as being aware of the vast amounts
of money they make from these industries, and as a result the anti-drug
laws are morally bankrupt, as well as being irrational in every sphere ex-
cept that of politics.

If you are a member of the rat race with little free time or opportu-
nity to realise your own dreams, these aforementioned drugs seem to be
relatively ideal [short of mind-control] for keeping you in acceptance of
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that lifestyle. This appears to be because when used in such a socio-po-
litical context, and as the major legal options for pursuing consciousness
alteration, they can help to limit the possible horizons of any expanding
consciousness, and reinforce the common group-notion that “everything
is just fine the way we’re going”. The drugs don’t cause such a mindset,
but can subtly reinforce the mindset already in place when alternatives
are denied. Most people do not even think of these substances as drugs, a
blanket term used to designate either ‘legitimate’ medicines or [more of-
ten] illicit or illegal substances which affect the mind. All of these things
are drugs, and it could even be argued that we drug ourselves every time
that we eat — and especially, that our brains and bodies are full of natural
drugs through every moment of our lives. We are walking drug factories!
That this does not appear clear to most people is partly the reason for the
lengthy discourse you are now reading. Also, as this book will show, we
can rarely find a neat dividing line between drugs of medicinal virtue and
drugs which affect the mind — and drugs from both false groupings can be
dangerous under some conditions, or quite safe under others.

Psychedelics however, although still drugs, operate on a completely
different level to most recreational and/or functional stimulants, sedatives
and inebriants. It becomes apparent to anyone who investigates psych-
edelics seriously and personally [that is, experientially] that rather than
deadening or distorting consciousness, or simply producing crude ‘intox-
ication’ and/or ‘hallucinations’, they can actually enliven consciousness
and show that other aspects of ‘reality’ exist in overlap and can offer valid
experiences of deep significance. They can offer us a realisation of almost
unlimited horizons for expanding our awareness and capabilities. If used
wisely, they can help us understand and utilise the concepts of possibili-
ty, choice and consequence with more purpose and intelligence, hopefully
to work towards a better world for all. As has been said in the Introduction,
this is certainly not to say that psychedelics are the only route to such
ends, but in a time when most people are impatient with gradual change
[and indeed, when there may not even be time for us to wait for gradual
change] and seem psychologically ‘stuck’ in repeating unconsciously self-
destructive thoughts and actions, they are certainly a powerful and well-
needed catalyst, remedy, or if I may repeat from the Inzroduction, a ‘wake-
up call’. So, it might be said that these drugs are illegal because of their
propensity for creating an awareness of truths that engender a moral deni-
al of the authority wielded by current corporate, governmental and most
importantly, dominant human power structures, and of an entire condi-
tioned form of thinking and living. In other words, psychedelics show peo-
ple that the Emperor has no clothes, and those with power have gone to
great lengths to try to ensure we don’t fnd out for ourselves.

Psychedelics offer such potential for expanded awareness of self and
its place in the cosmic whole [or even the awareness of no self but the
cosmic whole], that those who partake of such drugs subsequently often
choose to not remain loyal to a system that stunts their personal growth,
the health of society, and of the planet itself. Indeed, they may actually
choose to work actively against such a system, hopefully with their hearts
and minds rather than with hate and weaponry. Psychedelic drugs, by
means of their potential and likely effects, can be seen as a factor dia-
metrically opposed to power structures based at their core on domina-
tion, greed, deception, manipulation and the perpetuation of ignorance,
and in many cases, the oppression or suppression of those without ad-
equate economic means, who often justifiably hold such anti-establish-
ment sentiments.

Psychedelics cannot reasonably be illegal for creating a public threat
— even if many users of psychedelics turn against ‘the system’ in varying
ways, this does not make them terrorists. Most users of psychedelics ap-
pear to be overwhelmingly peaceful, intelligent, well-intentioned and oth-
erwise law-abiding citizens [though not, of course, in all cases, as with
any group of individuals]. Violence from such people is rare, and gener-
ally occurs only with those already predisposed to violence. Incidences of
assault and robbery, burglary, and other theft related to illicit drug-users
have only significantly been linked to users of ‘powders’ such as heroin,
cocaine and amphetamines. Such antisocial behaviour is mostly made pos-
sible by the inherent high addictive potential of these drugs, coupled with
high price, which is a result of criminalisation. In the long-term, these fac-
tors [probably also including neurochemical changes brought about by
constant use of such drugs] often appear to motivate a dissolution of the
user’s moral standards and powers of judgement to the point where they
may think nothing of breaking in to their best friend’s house to find some-
thing to steal and sell, as obtaining the drug becomes virtually all that
matters. It should be noted that this is not always the case, as many users
of such substances do not necessarily exhibit these behavioural charac-
teristics. These are often people who exercise some degree of control over
their habits, possess stable financial means to support same, and make an
effort to remain healthy, active and sane. Some people may be genetical-
ly predisposed to addiction/intense habituation, and in such cases the per-
son could perhaps just as easily become addicted to sweets, television, reli-
gion, shoplifting, hang-gliding or heroin, depending on individual tastes.

Keeping certain drugs illegal seems to be a profitable game for govern-
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ments. When examining the relationships between illicit drugs and most
governments of the world, the existence of entrenched corruption, and in
some cases actual conspiracy to traffick illegal drugs, becomes rather dif-
ficult to deny (eg. see De Rienzo et al. 1997; Herer & Jiggins 1995; Lee
& Shlain 1992; Shulgin & Shulgin 1997; Stevens 1987). Many incidents
have been uncovered and continue to show up in newspapers for all to see,
yet the public has a very short memory for the implications of such things
and tends to dismiss them as isolated and unusual incidents. The follow-
ing brief selections are a matter of public record, obtained by researchers
through Freedom of Information requests and journalistic investigations.

The CIA is known to have been involved in long-term secret projects
—which it is claimed the US Presidents did not even know about — involv-
ing the testing of psychoactive drugs [including LSD, psilocybin, mescaline,
and many drugs never tested before on humans] on unsuspecting individ-
uals as well as sometimes themselves, for the purpose of researching proc-
esses of brainwashing, hypnosis and other forms of ‘mind-control’. Other,
non-drug techniques were also explored, however these will not be dis-
cussed here. Those involved knew after a while though, from their own ex-
periences, that the psychedelics generally did not leave any real psycholog-
ical scars, and, if anything, healthy subjects tended to develop a more glo-
bal, compassionate consciousness, not in keeping with any CIA or nation-
al security agenda. Some subjects, however, developed difficulties or com-
mitted suicide, due to existing psychological imbalances, or simply due
to the fact that subjects did not know they had been given a psychedelic
drug, and thus could not rationalise what they were experiencing [actual-
ly, recently revealed evidence strongly suggests that the most famous sui-
cide by a CIA LSD-user may have actually been murder, due to his desire
to go public about their unethical experiments]. Later, either purposely or
inadvertently, factions from the CIA began gradually leaking these drugs,
especially LSD, into the mainstream throughout the 1950’s and 1960°s.
The intended purpose of these leaks can only be guessed at. Signs that
the experiment [if that is what it was] was getting out of control [or going
according to plan?] in the late 1960’s might likewise be connected to the
sudden increased availability and use of heroin and methamphetamine ob-
served near the end of that decade, and the subsequent rise in the level of
street crime, incidence of violent revolutionary groups [many of which, it
has become known, were apparently put together by the CIA and FBI, or
at least infiltrated by their agents and agitators] and apparent dissolution
of the ‘hippie dream’. [However, these factors could probably have arisen
by themselves without covert encouragement, and could be the subject of
a lengthy and complex discussion not entirely warranted here.] The CIA
and the US military complex have also conducted testing of both psych-
edelic and ‘chemical warfare’ compounds on exposed, un-informed US
citizens in subway stations, by releasing such substances into the air in
gaseous form. We are told such experiments no longer occur, though it is
unlikely we would be told about it if they do still take place in any form.
Some sources state with conviction that the experiments are no longer
taking place as such because they have progressed beyond research and
development to the ‘operational’ level. Only a small portion of informa-
tion requested, in relation to government-funded ‘mind-control’ projects,
has actually been released to the public, and it is known or at least be-
lieved that many of the files in question have been destroyed. If this is all
we have been allowed to know in this matter, it is somewhat chilling to im-
agine what we haven’t been told. Here we see a historic example of drug-
abuse of the highest order.

Police the world over have been and continue to be caught on many
occasions dealing in illegal drugs obtained from ‘busts’, and I have known
people who lived in areas where it was common knowledge amongst her-
oin-users when and where they could buy their drugs from certain mem-
bers of the local police force. It is also not unknown for seized drugs to be
consumed by the officers who seized them. Hardly a year seems to go by
without reports of police officers being convicted of selling and/or using
illicit drugs, not to mention aiding in their successful importation and dis-
tribution. This perhaps pales in comparison with the covert importation
of heroin from Indo-China by factions of the US military and CIA dur-
ing the Vietnam War, the evidence that the CIA introduced cheap ‘crack’
cocaine to predominantly black ghettoes [though there are other stories
about who was responsible], or the numerous cocaine- and weapons-relat-
ed dirty dealings by the US Government and military in Latin America.

Evidence strongly suggests that industrial and pharmaceutical giants
in the US have, in cooperation with government officials in prominent
positions, been involved in suppressing, outlawing and spreading misin-
formation regarding both Cannabis and, to a lesser and more recent ex-
tent, thogaine [from the iboga shrub — see Tabernanthe]. Closer analysis
of these situations reveals that such behaviour appears to be associated not
with some desire to help society, but with the fact that these natural plants
and drugs compete strongly with products manufactured and endorsed
by factions of the above groups, further complicated by the controver-
sial psychoactive properties of these natural substances, and the perceived
benefits of prohibition to governments, law enforcement agencies and so-
ciety in general. These complex allegations have not had the opportuni-
ty to be brought up in a court of law [for reasons outlined below], yet are
very strongly implied when the available evidence is examined in detail,
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especially in the case of Cannabis. See the entries for those two plants for
more discussion on particulars.

There is the case of mryprophan, a popular, cheap and effective antide-
pressant [a naturally-occurring amino acid, which of course can not be
patented], banned shortly before the introduction of Prozac™ [fluoxet-
ine], which subsequently cornered almost the entire antidepressant mar-
ket. This synthetic drug was also rushed into circulation without the prop-
er long-term testing requirements being met — and many adverse and
common side effects have since been reported. Tryprophan was supposed-
ly banned due to a string of deaths and other complications traced to im-
purities in some contaminated batches. The problem was identified and
removed, but tryprophan is still difficult to obtain except as a minor com-
ponent of some dietary supplements. Prozac, however, with all its faults,
remains a widely prescribed drug for virtually anyone who requests it, de-
spite recent studies showing it to be no more effective than a placebo.
Coincidence or conspiracy? [See Neurochemistry for more discussion re-
garding the banning of tryprophan.]

Regarding Prozac, this commonly used drug has a mode of action
similar in some ways to that of the illegal drug MDMA [3,4-methylenedi-
oxy-methamphetamine, a.k.a. ‘ecstasy’] and its long-term toxicology is un-
known. Although MDMA has been the focus of much government-fund-
ed research which has supposedly shown it to be neurotoxic, most if not
all of this research has been faulty in terms of unsound scientific method-
ology and questionable conclusions, such as with Cannabis. [Meaningful
human data is still sketchy at best, and although apparently quite safe
for the majority of consumers, some people advise that MDMA, if used,
should be used infrequently and in moderate doses.] In addition, most of
the deaths resulting from ‘ecstasy’ ingestion appear to be related to the
dance party environments in which it is often taken [of course in combi-
nation with the effects of the drug], interactions with other drugs, or the
fact that a pill sold illicitly as ‘ecstasy’ could and often does contain a vari-
ety of sometimes potentially dangerous substances and no MDMA at all.
This last factor is another illustration of how drug prohibition can lead to
more danger in experimenting with psychoactive drugs, because people
don’t know what they are getting, or how much. Interestingly, Prozac has
not been researched nearly as much as MDMA yet is routinely prescribed
to an increasingly large portion of the population, despite much evidence
that it can produce drastic behavioural side effects (see Concar 2002).

The current recognition of the anti-scientific effects of industry spon-
soring research brings into doubt the true state of knowledge regarding
many new drugs. “Academic researchers backed by biomedical compa-
nies are much more likely to produce pro-industry findings than are inde-
pendent groups... industry-backed studies are much more likely to com-
pare drugs with placebos or poorly chosen drugs rather than the best com-
petitor, boosting the chances of getting positive results” (Matthews 2003).
Some recent studies claiming a range of natural remedies to be ineffec-
tive often have such a bias at their core, as well as using selective and often
ill-informed logic to support their claims — the presumed motive being to
suggest the superiority of various new synthetic drugs and of ‘convention-
al medicine’, and reduce demand for ‘alternative therapies’ and compet-
ing natural products which can not be patented [and are thus far less prof-
itable]. Often the test methods devised are simply inappropriate for eval-
uating the activity [or lack of activity] of medicinal plants or other natural
remedies, and are likewise slanted to give the best chances for a synthet-
ic product to display its positive effects. Once such reports find their way
to mainstream media, the distorting powers of journalists [who often do
not appear to understand what they are reading in the case of scientific or
‘scientific’ papers, and simply accept and repeat the gross points from the
conclusion or abstract, usually spliced with a sensationalist spin] ensure
that what most people may read or hear about regarding such matters is
already a distortion of a distortion. The same goes for government-spon-
sored research into illegal psychoactive drugs.

Consider also in Australia, the recent case of kava [see Piper 2] be-
coming regulated, and the herb stripped from the market, to be replaced
almost immediately by pharmaceutical extracts in over-the-counter form.
Most people familiar with the herb itself agree that these extracts are weak
and produce inferior effects, compared to good quality, properly prepared
kava. The excuse for legal regulation given at the time was a vague ref-
erence to kava-abuse by some groups of indigenous people in northern
Australia, in which case it had been serving as a substitute for alcohol.
Hardly a situation demanding of such drastic national measures, especial-
ly as many people can’t stand the taste of the kava beverage, and that with
moderate use it is quite safe. The current domination of most of the global
commercial kava supply by pharmaceutical companies has also had the
added asocial effect of causing shortages, and driving up the price.

Australian Customs somehow has the power to ‘ban’ and sometimes
burn books found on importation that they deem to be unsuitable [and
yes, this power is sometimes exercised]. They apparently have the pow-
er to decide what books they want to ban on the spot, without any public
banning notification or legal processes. Thus the censorship whims of gov-
ernment employees are currently being casually applied to many factual
and rather harmless books on psychedelic substances, and people’s expe-
riences with them. This is hardly the kind of thing we associate with living
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in a free and fair society.

The influential US organisation Partnership for a Drug Free America
[PDFA] is sponsored by a long list of influential corporations and ‘moral
outrage’ groups, including alcohol, tobacco and pharmaceutical compa-
nies — and one of their stated goals is to foster intolerance of illegal drugs
and those who use them. [On a side-note, the PDFA used to be situated at
a 666 Third Avenue, but relocated due to negative and embarrassing ad-
dress-associations brought up regularly at pro-Cannabis rallies — though
their parent organisation, an advertising corporation, has remained at that
address.] They are notorious for spreading misinformation and outright
fabrications regarding the dangers and effects of illicit drugs, with a strong
bias against Cannabis. When ‘caught’ lying, they have failed to offer re-
tractions or corrections to the public, or to anyone else, yet continue to be
a respected institution. It is an unfortunate fact also, that groups attempt-
ing to approach governments to discuss these issues, with view to possible
law reform, are blatantly ignored and treated as though their concerns and
opinions were irrelevant or ridiculous. Public opinion has been so success-
fully shaped by selective misinformation that it still appears relatively easy
to ensure that reform of drug laws is not seen as an important enough is-
sue to even consider putting into action. Most ‘anti-drug’ groups, which
are almost invariably backed and fostered by governments, consistently
refuse to have public debate with Cannabis- or other drug-legalisation
groups, and sometimes mockingly and falsely accuse them of the same
cowardice [easier for them to do and be heard, as drug law reform activists
do not have a voice in mainstream media — except perhaps in some of the
more egalitarian and liberal nations of Europe]. Why shy away from open
discussion, unless they know their arguments will not stand up to open
scrutiny? [And I don’t mean the Donahue-type scrutiny many people seem
to prefer when it comes to examining controversial issues!]

It is next to impossible to even bring many of these allegations of
mass-corruption to court. When the wrong-doers are protected by a wall
of wealth, influence and/or government secrecy, such charges simply are
not taken seriously, without the evidence even being considered. Also,
such cases will usually not even be heard unless they can be raised in con-
junction with a relevant case that is already pending hearing. Even then,
almost no judge will pass a verdict that could effectively end their career
by displeasing powerful people, and the few who might have the courage
to do otherwise [if available facts seemed to call for it] would not be like-
ly to be allowed near such a case in the first place. Few people are able to
raise the kind of money needed to carry such complex issues thoroughly
through the legal system, and again, economics fall in the way of justice.
This is particularly mirrored in the case of asset-seizure from ‘suspected’
drug-traffickers, as practiced rampantly in the US and recently adopted
on a more realistic scale in Australia, where there is strong potential for
the greed of financial gain in underpaid police forces to override the fair
balance of justice. What is needed to constitute ‘suspicion’ of being in-
volved in trafficking illegal drugs is a very grey area, open to much subjec-
tive plasticity and amazingly, sometimes not requiring definitive proof. In
some documented cases it is known that drugs have been planted in order
to obtain an asset-seizure. Even if the defendant is subsequently not prov-
en to be guilty of any crime their seized assets [which usually include cash,
house, land, and all other possessions of value], unbelievably, are often
not returned. Examples such as these make our democracies appear, in
part, closer to dictatorships when it comes to drugs and money. Of course,
many police and government officials are honest and would not knowingly
take part in the corruption of justice; however, few would deny that their
dishonest counterparts are numerous and powerful.

So, the supposed reasons for the prohibition of certain drugs and
plants seem pretty flimsy and full of hypocrisy. Reducing harm hardly
seems to be a top priority. What, then, does it mean to say something is
dangerous and addictive? Addiction can conceivably result from anything
that provides some degree of pleasure and becomes part of one’s rou-
tine — which, as mentioned above, can range from eating sweets, to driv-
ing fast, to sex, to science-fiction novels, to smoking crack [which is, ad-
mittedly, much more addictive than most other fun things you might do].
If the routine can not be broken without strong cravings and some kind
of noteworthy physical/psychological withdrawal symptoms taking place,
then for that person in those circumstances the routine had become an
addiction. In an extreme sense, it could be argued that we are all addicted
to food and water! It is important to know that there can be many types of
‘addiction’, and that whilst some addictions can be harmful, some may be
benign or even necessary. Psychedelics are not addictive [if anything, the
more strongly-acting ones have the opposite effect], although anti-drug
crusaders sometimes choose to believe that they are — because some peo-
ple like the experience and choose to do it again! Of course, the same log-
ic could be applied to anything that people may do more than once be-
cause they liked it the first time. Cannabis can be strongly habituating
over time, particularly when smoked with tobacco, but is not [pharmaco-
logically-speaking] addictive; that is, psychological symptoms of addic-
tion may be observed if a regular supply is interrupted [mostly mild crav-
ing and some irritability — more so if smoking with tobacco], but physical
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symptoms of addiction are absent. Tobacco [containing nicorine] and alco-
hol [ethanol] are addictive in all senses of the word [as are caffeine, heroin,
methamphetamine and cocaine], although some people fare better than oth-
ers in using these drugs but apparently avoiding addiction.

What, then, is dangerous? Contrary to what anti-drug propagandists
would prefer us to think, anything is potentially dangerous or even dead-
ly at a high enough dose or when used under appropriate [rather, inap-
propriate] conditions. Drinking enough water can kill you, though it may
take a concerted effort to consume that much in a short enough time [pre-
suming that you’re not dancing all night in a hot, crowded nightclub af-
ter having taken some purported MDMA]. Many people die each year
from overdosing on prescribed or over-the-counter chemicals — some-
times from a normal dose — which are approved for use; these deaths
far outnumber those resulting from illegal drugs. Illegal drugs [a term
which, along with the terms of more technical legal classifications, gener-
ally implies that they have no known or possible medical usefulness — of-
ten blatantly false] are not approved and said to be more dangerous, but
the psychedelics [ie. Cannabis, Psilocybe mushrooms, Lophophora,
Banisteriopsis, Salvia] have a wide ‘therapeutic window’ of safety, it be-
ing practically impossible to overdose to the point of injury. For matters of
psychological safety, see below. Heroin, amphetamines and cocaine can be
physically dangerous in dose ranges not far removed from the normal ‘rec-
reational’ dose [especially allowing for the sometimes surprising individ-
ual hypersensitivities that may be observed in some people who try such
drugs]. For these substances the arguments become even more complex,
but that is also the case with Nicotiana [tobacco] and alcohol, on the oth-
er side of the legal fence. However, street drugs like heroin, amphetamine
and cocaine do not really concern the intentions of this book, though the
occurrence of amphetamines [in doubt] and cocaine in some plants is dis-
cussed [see Acacia and Erythroxylum].

Still, though, people are afraid of psychedelics — a fear probably rooted
mostly in some of the following — a) negative media and government prop-
aganda, b) stereotyped thoughts of ‘crazy, spaced-out hippies and drug
freaks’ as a threat to the safety and wellbeing of all ‘decent people’, (c)
personal bad experiences due to using psychedelics in inappropriate ways,
and (d) fear of the unknown or ‘occult’. For more on this line of thought,
see both the section below and the Primer on Tripping.

The debate on the legal status of psychedelic drugs can be expounded
over many more pages, but has been done admirably elsewhere (particu-
larly see Forte ed. 1997; Ott 1993, 1997; and Shulgin & Shulgin 1997).
We end this section with a suitable quote from Stuart Mill’s 1859 essay
“On Liberty” -

“The only purpose for which power can be rightfully exercised over
any member of a civilised community, against his will, is to prevent harm
to others. His own good, either physical or moral, is not sufficient war-
rant.”

Can’t psychedelic drugs
make you go insane?

Again we enter some turbulent waters, as there is no concrete defini-
tion of what constitutes insanity, and definitions of sanity can sometimes
seem to define a common kind of insanity or collective mental disorder,
when analysed in detail. To make matters worse, most psychiatrists and/or
psychologists appear to have little or no real understanding of the mental
conditions in which their patients may mostly reside. Schizophrenia, for
example, is defined by a wide array of symptoms which can not be consist-
ently diagnosed or defined as one specific disorder, yet many psychiatrists
still act as though they know what it is. Their inability, in many cases, to
understand the mental state of the patient, and the heavy reliance on ‘an-
tipsychotic’ medications [which usually make matters worse in the long
run, and may substitute one psychic aberration for another] are reflected
in both the largely unsuccessful results of treatment (see also Farber 1993
and Mender 1994) and the rising incidence of such disorders, which may
also be very much a mental reaction to these troubled and hectic times.
It should fairly be stated, however, that some people with serious mental
disorders may need to rely on psychiatric medication to abate their symp-
toms, as little else seems to help make their lives liveable. Regardless, such
medications should not be regarded as cures, or even necessarily as ther-
apeutic in the long run.

I feel, as do many others, that for such scientists to experience a va-
riety of psychedelic states themselves is probably the only way in which
they could relatively safely hope to gain a greater insight to the conditions
of their patients. The two broadly conceived states, ‘insanity’ and ‘psych-
edelic inebriation’, bear many similarities in the short term, and parallel
many of the symptoms experienced as schizophrenia. This does not really
mean that to ingest a psychedelic is to go insane. It means that such inges-
tion can allow the individual to access some of the same realms but with
a short-term, reversible nature. There is also the important difference of
knowing that one has ingested a powerful drug, which can lend a greater
sense of security to the experience. People with mental disorders are usu-
ally either born that way, or the characteristics develop during the first 20
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years or so of life. The long-term exposure to such ‘abnormal’ phenome-
na with no backing network of social understanding or acceptance of their
implications, often results in what we would call ‘insanity’. Negative feed-
back from the person’s family and friends, and sometimes members of the
public, only serves to further convince the person of their insanity. They
live in a state that they can not rationally comprehend, and are thus forced
to adopt unusual belief systems in an attempt to make sense of it all [see 4
Primer in Tripping for more on the influences that can play a part here].

However, some rare individuals are born or develop into this state and
show the ability to function within it effectively, as opposed to becoming
overwhelmed and confused — in short, although having a radically differ-
ent experience of ‘reality’ to most people, being ‘mentally well” as opposed
to ‘mentally ilI’. Such people develop a balanced awareness of these phe-
nomena in relation to the world around them, and often devote their ener-
gies to healing others and the world, be it directly through shamanic heal-
ing, or by more abstract means such as art and spiritual practise. Often
such people go through the early years of life struggling with these forces
until they gain an understanding — sometimes they are hit with it sudden-
ly at a later point in life. In both cases, the individual’s handling of the sit-
uation will determine whether the long-term result is relative ‘insanity’ or
‘wisdom’. There are, of course, many points in between...

To return to the original question, I have known a small number of
people [including myself] who have managed to temporarily make them-
selves what some would classify as ‘insane’ or mentally ill, partially as a re-
sult of psychedelic experience(s). In most cases, I believe this result was
ultimately mentally self-inflicted. I have observed a common tendency for
people to blame the drug, rather than their own deeply-buried psycho-
dramas, when something ‘goes wrong’ in such a fashion. In the course of
a psychedelic experience that seems too strong or disorientating for the
user, there come many mental opportunities to just ‘give-up’, and believe
that they have gone mad and will never come down. There may be am-
ple opportunities to get so drawn into believing a possibly delusional idea
or series of ideas [see Primer in Tripping] that they completely restructure
their perceptions and beliefs in such a way that they do not emerge from
this self-created ‘psychosis’ for some time, if ever. In such cases, the out-
come is very much reliant on the choices of the person involved. However,
it would be unfair not to acknowledge the fact that a fragile psyche may
occasionally be shattered by a particularly strong psychedelic experience.
Even most people who have taken psychedelic drugs have no idea just how
deep these states can go, as few explore deeply enough or for long enough
to truly ‘have the pants scared off them’. A ‘seasoned tripper’, confident
with some 100 LSD experiences behind him, may still be ‘blown away’ by
a single, ample dose of DMT. The power of the mind is vast, and ‘reality’
seemingly infinite, and this can be a terrifying thing for the unprepared to
witness. For some, terrifying enough to traumatise for life. There are also
sometimes reports of individuals who have become ‘burnt-out’, or suf-
fered long-lasting ‘LLSD-psychoses’ due to abuse of psychedelics, and of-
ten other drugs as well, including alcohol. People who are already suffer-
ing mental problems, or have a family or personal history of them, should
probably not use psychedelics, as their existing or underlying symptoms
can be exacerbated. As it is possible to induce one’s own insanity, it is also
possible to heal one’s self from these negative states. However, for those
genetically predisposed to mental disorders, this may merely mean adapt-
ing to circumstances so that one is able to cope [or ideally, to focus the
phenomenon and use it constructively], rather than a full elimination of
the symptoms.

If someone is undergoing such difficulties in relation to drug expe-
riences, it is advisable for trusted friends to step in and offer some non-
dramatic assistance. Usually, all that should be required is personal sup-
port and protection from harm in a reassuring atmosphere, until the per-
son returns to stability. In most cases, this will be a very short time. I be-
lieve that usually, psychiatric intervention should only be considered as a
very last resort [that is, if the effects of the drug have subsided but the per-
son is still in a highly disturbed state more than a week or so later — and
if you can’t find a proficient shaman]. Being confined to a mental insti-
tution is not conducive to good mental health, and counselling from doc-
tors not sympathetic to the real effects of psychedelics is likely to do more
harm than good. These things may be even more psychologically harmful
or distressing if the patient is still strongly under the effects of the drug.
See Strassman (1984, 1995) and A Primer in Tripping for further discus-
sion on adverse reactions to psychedelic drugs.

Many otherwise harmless inspired geniuses or eccentrics have been
incarcerated in mental institutions, because they could not be understood
by psychiatrists or others — or, because someone with enough power want-
ed them put away as a nut — and thus confined and drugged for pur-
poses of ‘public safety’. If we were to closely examine the ‘average’ per-
son, in most cases we would find them to be crammed full of repressed
and/or deeply ingrained neuroses, fears and insecurities. Persons leading
a less ‘conventional’ lifestyle, exhibiting these same traits more openly,
may sometimes be handed over to psychiatric ‘care’ because they appear
to represent more of a threat to the norm. This does actually happen [in
some countries more than others], though less so now than in the recent
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past. Yet the greed, powerlust, backstabbing and inflated egotism of many
of the men and women who influence the world economically and po-
litically goes unrecognised as a disease — a severe mental aberration (see
Forbes 1992).

So, again we do not have a black-and-white answer. Psychedelic drugs
themselves can not make a person insane. They can, however, bring the
psyche to a point where ‘insanity’ can be explored, and some few choose
[whether consciously or subconsciously] not to return from it. The choice
can be from one moment, or it can grow in conviction over time. Once
this choice has been made, it can sometimes be difficult to undo. This is
an important reason why the use of psychedelics, or for that matter, any
type of psychoactive drug, is ultimately a personal choice, that if under-
taken should be with full knowledge of the potential risks involved. When
exploring the mind and beyond, one must take full responsibility for the
consequences.

Lastly, I stress again that the neurochemistry or genetics of some peo-
ple are just not cut out to handle psychedelics — they may already be tee-
tering on a fine edge, and a psychedelic drug could be the catalyst that
pushes them over unsuspecting. Anyone interested in psychedelics who
suspects they may be potentially unstable enough to experience severe
difficulty in coping, or who has a previous family or personal history of
‘mental disorders’, should definitely think twice before actually ingesting
anything of that nature. If such a person is still undeterred and curious, it
may be advisable to sample a small amount to determine if there might be
problems, similar to testing to see if one has an allergy to any substance,
before proceeding with caution [but preferably not fear].

Aren’t drug users merely escaping into
a world of fantasy and delusion?

That is what our governments, and most other people with no direct
experience, would have us believe. In contrast, anyone who has serious-
ly investigated psychedelic drugs via personal experimentation will agree
that this is certainly not the case. The potential for escapism may appeal
to some who approach these substances, but such people usually turn
away unsatisfied, or scared out of their wits, because these drugs do not
offer escape. In contrast, they tend to amplify reality, and to magnify one’s
own problems and their causes to the point where they can not be avoid-
ed. This is one major reason why psychedelics are used as shamanic sac-
raments, as well as in some types of psychotherapy. Other, more recrea-
tional drugs, may afford some degree of escapism for a while, but if they
are used habitually for such means, the walls will eventually come crash-
ing down, so to speak. You can’t run away from yourself forever. This is
apparently a fact of life [but for some rare exceptions], and this is one rea-
son why I strongly suggest that psychoactive substances be used, if at all,
with intelligence and respect.

As to what constitutes delusional fantasy, there can be no complete-
ly successful argument that we are not hallucinating all of this right now.
Whether or not an idea is a delusion depends largely on the judgements
of others, who may be unequipped to do so and simply dismiss it on the
basis of ‘common sense’ [which as will hopefully be shown, appears to be
simply another potential delusion]. If common sense was always listened
to there would be practically no important breakthroughs in science, or
growth in understanding. Indeed, many such leaps initially make mince
meat of common sense, and thus human concepts of ‘reality’ expand once
again — not that the every-day person usually finds out about such chang-
es in parameters. The notion of ‘common sense’ as having any practical
meaning suggests that we already know everything, which is clearly not
s0.

It currently still appears impossible to prove that there is any one true
‘reality’, or that we can always distinguish which is which. Psychedelics
have shown many people how alternate realities can overlap, for example.
This is particularly vivid with substances such as DMT and salvinorin A.
People ingesting strong doses of these drugs have been known to enter re-
alities seeming as real or more real than the one most of us consider to be
‘consensus reality’, or to inhabit more than one plane of reality at the same
time, and to exist in them for extended periods [subjectively, even days
or longer] before returning to the ‘original’ reality [after perhaps 10mins
‘normal’ time, ‘objective’ time being an illusion anyway], and reverting to
a cohesive state of usually more heightened awareness, once the amaze-
ment has worn off! This is all due to largely uncomprehended [ie. scien-
tists have observed and named many of the mechanisms, but don’t real-
ly understand why or how they lead to such incredible subjective effects]
and relatively minor adjustments in neurochemistry. The keys, the locks,
the doorways, are all present in the human body.

It is particularly in the field of psychedelic exploration that we be-
come aware of how little is known about anything. Anyone who has been
keeping up to date with the sciences, including quantum physics and cha-
os mathematics, will appreciate that the institution of science in gener-
al is finally, and perhaps reluctantly, acknowledging that ‘reality’ is much
stranger stuff than most people had thought; the remaining few who were
already aware of this being composed largely of shamans, artists, mystics
and the insane.

QUESTIONS AND ANSWERS

“‘Reality’ is the composite report of sentries. Eyes see; ears hear; nose
smells; tongue tastes; hands touch. Each sends complicated coded mes-
sages to the brain, but consciousness receives only simplified summaries.
Our reality is illusion: we don’t know for sure what’s out there” (Frankel
& Whitesides 1997). Many animals perceive the world in a very different
way to us, yet we do not consider their conscious experiences of sensory
data to be illusions or fantasies simply because we can not perceive these
things. So it is with psychedelic states, which allow us to perceive things
we are normally closed to.

Consider also these interpretations of consciousness and modern
physics — “We construct our own individual realities; each individual uni-
verse construction also contains an indefinite number of other universes,
with all variations and all other possibilities[...]in constantly changing pat-
terns, each individual universe forms all others, and each universe is con-
nected to each other and all others[...]each reality is constantly forming
and affecting all other realities beyond time[...]for each of us, an indefi-
nite number of universes exists simultaneously [each universe may be a
slight variation of the next one, or may be entirely unrelated][...]the ‘ordi-
nary’ reality we perceive is not one universe — it is the harmony of phases
of movements of an indefinite number of universes|...]there is an indefi-
nite number of harmonies constructing an indefinite number of possibili-
ties” (Toben et al. 1975 — emphasis in original text). ‘Reality’ may, in one
analogy, be viewed as a multidimensional fabric, from which complex har-
monic ripples emerge, to form self-organising patterns of perceived mat-
ter. This may be the ‘veil of illusion’ or ‘maya’ referred to in Hindu reli-
gion. I suspect, however, that it’s not nearly as simple as that [or so simple
that we miss the point entirely!].

Here is a simple and fairly obvious observation to contemplate, re-
garding the ‘reality’ of matter. Nothing is really physically solid, since in-
dividual particles [ie. electrons, protons, neutrons] are separated by a rel-
atively huge space, though their vibrations and energy fields appear to in-
teract to form a more or less cohesive form, such as a piece of wood. You
can hit someone over the head with it, and it will still result in pain and
perhaps a wound, but the wood is not solid in the sense that we usually
would, according to ‘common sense’, consider it to be — nor is your un-
fortunate victim for this experiment, nor even yourself. Even the particles
are of questionable solidity, and scientists haven’t been able to figure out
what these are actually made of. It seems quite amazing that despite these
apparent facts we still perceive solidity and form, and that these apparent
forms can move or be moved from one space-time coordinate to another
without disintegrating. Strange that people can be so doubtful of miracles
when closer examination of our universe and our experience of it seems
to reveal an enormous bundle of the miraculous that we take for granted!

Also of interest is a condition known as ‘Charles Bonnet Syndrome’,
in which psychologically ‘normal’ and ‘sane’ people are known to expe-
rience vivid and realistic ‘hallucinations’, though such persons are usu-
ally aware that these are hallucinations. Strangely, only a small propor-
tion of reported cases involve any personal meaning in the visions, where-
as so-called ‘hallucinations’ triggered by psychedelic drugs are often preg-
nant with personal meaning. The condition has so far mostly been ob-
served in people with poor eyesight or vision defects [such as cataracts],
though most such people do not experience symptoms of Charles Bonnet
Syndrome (Gold & Rabins 1989; Teunisse et al. 1995, 1996).

Consider some more observations of physics — “There is life in every-
thing — on the submicroscopic level, everything is moving, changing, vibrat-
ing, growing, dissipating; [time and space are] not absolute — in a strong
gravitational field relative to that of the observer, time goes slower and di-
mensions contract from the point of view of the observer([...]a particle has
no fixed size because gravity distorts space and time[...]mathematicians
can describe the limits of space-time, but they can’t describe what is be-
yond — they only know there is a beyond][...]every part contains the whole
— one electron is all electrons, one particle is all particles” (Toben et al.
1975). This last observation is also suggestive of the holographic concept
of reality implied by the brain studies of Karl Pribram, and put forth large-
ly by Pribram and the noted physicist David Bohm. See also McKenna
& McKenna (1975), Miller et al. (1990) and Wilber ed. (1985), for in-
depth discussions on the details and implications. The basic idea relates to
a well-known property of holograms — that if broken, one fragment is ob-
served to contain the information constituting the whole image. As the old
saying goes, “all is one”! This has become such a cliché in modern times
that many people seem able to repeat it without even thinking about what
it might mean.

So, who can even really say at this point what reality ‘is’? What exactly
are ‘fantasy’ and ‘delusion’ when dealing with things practically no one re-
ally understands? It is noteworthy that people using psychedelics purpose-
fully, or people dreaming, have been able to access information they oth-
erwise could not have known, but which, upon later research and verifica-
tion, turns out to be accurate. Due to the spontaneous and often secretive
nature of most such occurrences [at least partially due to legal complica-
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tions, with many of these drugs being prohibited substances in most coun-
tries], this is rarely witnessed by ‘authorities’ with any capacity to judge
and report on the validity of such claims, and the majority of such cases go
unreported. For reasons of personal privacy, many users of psychedelics
would probably prefer it that way. Those who have experienced this [both
myself and many others — see also Harman & Fadiman 1966; Masters &
Houston 1966; McKenna 1993; Rétsch ed. 1990; Stafford 1992] know
beyond a doubt that the potential is there for great learning, as mentioned
in the Introduction. Forward-thinking psychotherapists and allied research-
ers were only just beginning to glimpse the vast potential of psychedelic
substances for expansion of awareness and successful self-psychoanalysis
(eg. see Frederking 1955) before all human research was banned, includ-
ing personal use [October 6, 1966 in California for LSD and other psych-
edelics]. Psychedelics can also be of enormous value to artists and the cre-
ative process — many great artists have either been directly inspired by the
use of psychotropic substances, or by equivalent endogenous spontaneous
‘mystic states’ [see Grey 1998 for a wonderful insight into this subject]. It
has recently been postulated that the ‘hallucinations’ resulting from inges-
tion of chemicals or plant preparations [such as DMT and ayahuasca — see
Banisteriopsis] may originate from amplification of ‘information trans-
missions’ from the DNA of one’s own body and surroundings (Narby
1999). Even though it is a theory which could be difficult to prove or dis-
prove for some time [if ever], if shown to be true, illegalisation of such sac-
raments and persecution of their users, effectively a violent denial of our
connection to all life, would be widely seen to constitute a monumental
crime against humanity, one which passes by largely unrecognised. I per-
sonally regard this latter point to be the case regardless of whether Narby’s
eloquent ideas hold true. See also Forte ed. (1997).

For further reading on matters of ‘reality’, see also Abraham & Shaw
(1982-1988), Barbour (1999), Brooks (1999), Brown & Novick ed.
(1993), Buchanan (1997), Capra (1983), Chown (1998a, 1998b, 2000),
Concar (1998b), Grey (1990, 2001), Hameroff (1994), Harvey (1978),
Henbest (1998), Kaku (1994), Murray (1993), Narby (1999), Seife
(1998), Spinney (1998), Watson (1973), Weil (1972), Wilber ed. (1985)
and Wilson (1977) [practically all works by Robert Anton Wilson are rec-
ommended, both ‘fiction’ and ‘non-fiction’ (these definitions tend to lose
meaning with some of his books)]. Although classified as a science-fic-
tion novel, Heinlein (1961) offers profound insights into human con-
cepts of reality and spirituality, as well as offering some interesting [and,
if ‘grokked fully’, quite mind-blowing] alternatives. Likewise, almost an-
ything by Philip K. Dick is recommended reading in this regard, though
too much at once may result in some depression and paranoia!

Aren’t shamans and
witchdoctors frauds?

No doubt some are, but this should be considered the exception, not
the rule. Fraudulent so-called ‘shamans’ may be found perhaps in greater
numbers today than in the past, in areas such as the Amazon, where na-
tive and non-native peoples alike, sometimes with little or no background
in working with shamanic plants, are cashing in on tourist demand for
ayahuasca ceremonies and/or shamanic workshops. There is little room to
further explore those points [see also Banisteriopsis], so we will return
to the original question.

Some shamans who probably do not deserve that status claim to pos-
sess abilities beyond their grasp, in order to capitalise on, or to exert influ-
ence over, others in a tribal group. The term ‘witchdoctor’, as often used
derisively in ‘civilised’ lands, is perhaps more suited to describe this kind
of person, essentially a ‘quack’ taking advantage of a flair for showman-
ship, higher intelligence put to devious ends, and the gullibility of oth-
ers. Such people generally wouldn’t be able to get away with it indefinite-
ly, and when discovered as frauds would have had to flee or face the anger
of the tribe. Honest shamans are usually somewhat more modest when
it comes to boasting of their prowess, and earn their status because oth-
ers confer it to them, in recognition of the effectiveness of their advice or
healing capabilities. In many cases, though, the means of curing and/or of
contacting ‘spirit realms’ for divine information are not visually or ration-
ally apparent to the unawakened anthropologist, hence the large grounds
for doubt of such abilities in the general collective ‘western conscious-
ness’ [which brings us back to ‘common sense’]. Indeed, the very methods
by which most anthropologists usually operate function to prevent them
from ever learning anything substantial about the people whom they are
attempting to study [see Narby 1999, for a good discussion of this point].
Quantum physics has something to say about this too, with its recognition
of the fact that observers affect that which they are observing, simply by
the act of observing with the senses or with instruments.

Shamans may be ‘shown’ in visions which plants to collect and admin-
ister to the sick patient as an effective treatment. If this were not based
in some kind of ‘reality’ then shamans would probably inadvertently kill
or harm as many people as they cured. In some cases treatment may also
consist of what could be called psychosomatic means [eg. ‘sucking out’ a
malignant spirit from the sick person], which aid in the healing process
presumably through deep trust and belief in the shaman’s healing pow-
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ers — presuming, that is, that the shaman does not know something about
the nature of illness which we don’t, a premature and probably foolish
assumption. There is nothing fraudulent about psychosomatic medicine,
if it works, and given how little we know, it is unwise to insist that ‘un-
seen forces’ do not exert any influence. It is unknown to us whether these
methods are truly psychosomatic in function [the mind has a remarka-
ble influence on health — eg. see Rogers et al. 1979], or whether ‘real’ sha-
mans are actually doing something here we do not comprehend, or [most
likely] a combination of the two. At least in the case of healing songs often
used by proficient shamans, we know that sound waves can exert physio-
logical effects on different parts of the body, and that music can strongly
affect state of mind — especially if the patient is already in an altered state
of consciousness. It is now becoming more known that we are capable of
directing our body to heal itself, by cultivating and utilising a greater real-
isation of self-awareness. This was drawn to attention in the western world
largely by experimental monitoring of eastern spiritual adepts who can
regulate their body temperature, heart rate, brainwaves, pain perception,
consciousness and some aspects of physiological morphology at will, aid-
ed by meditational practices and focusing consciousness inwards to spe-
cific body parts or organs (eg. see Anand et al. 1961; Das & Gastaut 1957;
Kasamatsu & Hirai 1963; Wenger et al. 1961; Yatri 1988).

So, if seemingly ‘metaphysical’ explanations are unpalatable, even if a
shaman resorts to symbolic performance to help heal the patient, in many
cases s/he will be doing this with full immersion and belief in the shaman-
ic healing process, and with the knowledge that if the patient believes in
it as well, it will most likely have a positive effect on attitude, leading to
a boosted immune system and hopefully a state of ‘wellness’. Ultimately,
though, regardless of the explanation, a shaman is judged by results — if
these are not forthcoming, then the shaman is accorded no such respect.
Clearly, if all shamans were frauds, then shamanism would never have
lasted as long as it has.
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CATEGORIES OF PSYCHOACTIVE CHEMICAL COMPOUNDS

The naturally occurring chemicals which affect the nervous system
can be divided for convenience into groups related to their chemical struc-
tures. Here these will be outlined briefly, in the form of a very basic guide,
to be read in conjunction with the next chapter. For more specific infor-
mation on the properties of italicised compounds, as well as their chem-
ical structures, refer to the Chemical Index located in the appendix. Text
books on organic chemistry should be consulted for more informative dis-
cussion on the physical properties of these groups of compounds.

Alcohols and solvents

These are simple compounds which are part of a larger broad catego-
ry, the carbohydrates and lipids. Alcohols are reduction products of sever-
al different types of sugars [saccharides]. Although ethyl alcohol [ethanol]
is a well-known inebriant, it can be made from a wide variety of plants
which would not otherwise be considered psychoactive, and will not be
discussed in depth here. There are several excellent books and articles
available which cover this topic (eg. Buhner 1998; Miiller-Ebeling et al.
2002; Pendell 1995; Ritsch 1999b). Some shamans use alcohol in various
forms sacramentally. Even when large amounts are consumed, such sha-
mans claim to transmute the alcohol into a non-toxic substance, so that
they do not appear to be inebriated. It could indeed be said that they con-
vert it into ‘fuel for the journey’! For most people, though, alcohol may be
a hindrance rather than an aid towards the expansion of consciousness, as
well as being very toxic when used in excess.

Solvents are generally liquid or gas compounds obtained from a vari-
ety of sources, eg. petroleum distillates, and may be inhaled for psychoac-
tive effects. These chemicals are not discussed further in this work [except
for the purposes of phytochemical extraction], due to their inherent tox-
icity, and the long-term destructive nature of their effects on the nervous
system [as well as the bodily organism as a whole]. They are often easily
absorbed through inhalation of vapours, or through skin contact. [More
generally a solvent is simply any medium that dissolves something else.]

Alkaloids

For most of the course of investigations into plant chemistry, atten-
tion has focused on the alkaloid group for their potential as bioactive com-
pounds. As a result, in the mass screening of plants for psychoactive or
therapeutic compounds, those not shown to contain alkaloids were rou-
tinely discarded. The hastiness of this approach is now slowly becoming
appreciated, as other chemical classes have shown great therapeutic po-
tentials in recent years. However, the alkaloids remain some of the most
powerful chemical agents in use. Here, they will be divided into several
groups relevant to this study. Alkaloids are usually recognised by their car-
bon-ring; as a rule they contain nitrogen, and are usually basic on the pH
scale in their natural state, hence known also as bases.

Indole alkaloids

The indoles include many of the most important compounds discussed
in this book — some of the best known indoles certainly offer the most use-
ful altered states that can be obtained through substance-ingestion. Their
effects are broadly categorised as psychedelic, with mental excitation yet
physical sedation [with some exceptions]. Others are more tranquillising,
some reputed to be aphrodisiac, some producing physical stimulation. In
general they affect a variety of neurotransmitter-systems, mainly seroron-
in, but also norepinephrine, dopamine and others [see Neurochemistry chap-
ter]. Here we find the mrypramines, including DMT [N,N-dimethyltryp-
tamine] and its close relatives 5-methoxy-DMT [5-MeO-N,N-DMT] and
bufotenine or 5-OH-DMT [5-hydroxy-N,N-DMT], all found in a wide va-
riety of plants as well as in some amphibians [and debatedly in some fun-
gi]; psilocybin [O-phosphoryl-4-hydroxy-N,N-DMT] and psilocin [4-hy-
droxy-N,N-DMT] from a relatively large number of higher fungi, partic-
ularly amongst the family Agaricaceae subfamily Strophariaceae [eg. see
Psilocybe]; the ergoline- and clavine-type alkaloids, such as lysergic acid
amide [LSA; LA-111; ergine], ergonovine [ergometrine] and elymoclavine
distributed amongst certain ‘morning glory’ species of the Convolvulaceae
[eg. see Ipomoea] and simple fungi such as ‘ergots’ [Clavicipitaceae; see
Claviceps]; the B-carbolines, including harmine, harmaline and tetrahy-
droharman, which may also be expanded to include substances like yohim-
bine, reserpine and mitragynine, spread through several diverse plant fam-
ilies; and the iboga- and wvobasine-type alkaloids, including ibogaine and
voacangine, generally amongst plants of the Apocynaceae [‘dogbane’ fam-
ily; eg. see Tabernanthe].

Phenethylamine alkaloids

This group contains compounds largely stimulant in effect, some
with more psychedelic effects of high-standing, such as mescaline. They
are primarily found in the families Cactaceae [cacti] and Leguminosae
[legumes, such as Acacia and Desmodium], though their distribution

spreads further in the plant kingdom. In general, they affect primarily the
norepinephrine and dopamine neurotransmitter systems in the brain [see
Neurochemistry], though mescaline also strongly affects serotonin receptors.
Broadly, this group contains stimulants such as ephedrine, cathinone and
amphetamine; as well as more interesting compounds such as mescaline,
and the amination-products of some of the phenylpropenes discussed be-
low, these amination products including MDA [3,4-methylenedioxy-am-
phetamine] and TMA-2 [2,4,5-trimethoxy-amphetamine]. The phenethyl-
amine 3,4-dimethoxyphenethylamine [DMPEA; a neurochemical com-
mon in cacti] and its N-methylated [but not f-hydroxylated] derivatives
have been shown to inhibit MAO degradation of zyramine and trypramine
[see next chapter] in rat brain (Keller & Ferguson 1976a) — this is now
thought by myself and others to possibly explain the psychoactivity of
some ritually-used cacti not containing active amounts of mescaline. As
many naturally-occurring simple phenethylamines have not been found to
be active orally, some are presumed to be active with MAO-B inhibition
(Shulgin pers. comm.; pers. obs.). The use of phenethylamine-type drugs
generates free-radicals in the body; to prevent potential oxidative damage,
and to reduce adverse after-effects, antioxidants should also be taken with
such drugs (Leibovitz 1993).

Tropane alkaloids

The tropanes are mostly contained in plants of the family Solanaceae
[eg. see Datura, Brugmansia, Atropa), and are quite toxic, though
used in small doses for certain medical purposes, eg. to produce mydria-
sis and to combat motion-sickness. Some of these compounds produce a
very powerful delirious hallucinatory state, accompanied by loss of mo-
tor-coordination and memory loss, associated with the powerful anti-
cholinergic effects [see Neurochemistry] of these drugs. After-effects can
include temporary blindness and temporary ‘insanity’; larger doses can
lead to death due to respiratory paralysis. These substances are difficult to
work with, and possess a particularly malevolent nature; they are gener-
ally favoured by practising witches. The major examples are atropine, hyo-
scine and hyoscyamine. Some other tropane alkaloids, such as cocaine [see
Erythroxylum], are local anaesthetics as well as central nervous system
stimulants and euphoriants, affecting dopamine and norepinephrine systems
in the brain [see Neurochemistry].

Isoquinoline alkaloids

These alkaloids may be derived biosynthetically in plants from basic
amino acids such as phenylalanine and tyrosine [see Neurochemistry], and
display a wide array of pharmacological effects. Many are found in plants
of the family Cactaceae, such as giganzine and pellotine [which are 1,2,3,4-
tetrahydro-isoquinolines — THIQs]; some are represented in Peganum
harmala of the Zygophyllaceae, such as vasicinone; and many are found
in the poppy family, Papaveraceae [eg. see Papaver], including such well-
known alkaloids as morphine and codeine, which affect the brain’s neu-
ropeptides [see Neurochemistry chapter]. Isoquinoline-type alkaloids have
been reported to possess anticholinergic and antihistamine properties
(Capasso et al. 1997). Some THIQs have been shown to inhibit MAO and
COMT enzymes; some isoquinolines found in the Papaveraceae, such as
berberine, coptisine, chelerythrine and sanguinarine, inhibit the enzyme
AChE [acetylcholinesterase; see Neurochemistry] (Bembenek et al. 1990;
Deitrich & Erwin 1980; Ulrichova et al. 1983).

Pyrrolidine and piperidine alkaloids

Our representatives in this group are generally central nervous system
stimulants affecting cholinergic neurotransmission [see Neurochemistry
chapter], and many display high toxicity. Examples are nicotine [eg. see
Nicotianal), lobeline [eg. see Lobelia], coniine from Conium maculatum
[‘hemlock’], and arecoline from Areca catechu [‘betel nut’]. Alkaloids
such as piperine and piperidine are best known from Piper spp.; piperine
acts as a CNS-depressant [see also Piper 1] (Bruneton 1995). Recently,
piperidine alkaloids have been found in some fir [Abies spp.], pine [Pinus
spp.] and spruce trees [Picea spp.] [see Endnotes] (Stermitz et al. 2000).

Isoxazole alkaloids

These are a small group of chemicals that have been detected in some
fungi, most notably the ‘fly agaric’ mushroom, Amanita muscaria, and
are represented here primarily by iborenic acid and muscimol. They are
GABA-agonists in the central nervous system [see Neurochemistry, and
Chemical Index), and produce a peculiar dissociative-visionary state in the
consumer.

Purine alkaloids

The chemicals of this class represented here are stimulants, found
most notably in tea [Camellia sinensis] of the Theaceae, coffee [Coffea
spp.] of the Rubiaceae, ‘kola nuts’ [Cola spp.] of the Sterculiaceae, some
Ilex spp. of the Aquifoliaceae and ‘guarana’ [Paullinia cupana var. sor-
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bilis] of the Sapindaceae. The best known of these stimulants are caffeine,
theobromine and theophylline [they are also referred to chemically as xan-
thines]. Simple purines such as guanine and adenosine are the basis of nu-
cleic acids fundamental to life, such as DNA and RNA. Caffeine-type pu-
rines exert their stimulant effects largely by inhibiting the actions of ade-
nosine receptors [see Neurochemistry).

Quinolizidine alkaloids

This final class of alkaloids are concentrated in the Leguminosae
[eg. see Lupinus], and are quite toxic. Their psychoactivity in humans
is debatable and accompanied by potentially dangerous side-effects.
Common examples are cyzisine and lupanine. These, as well as N-me-
thyl-cyrisine, show a marked affinity for nicotinic acerylcholine-receptors,
while the related 33-OH-lupanine, sparteine, angustifoline and multiflor-
ine showed a greater affinity for the muscarinic acerylcholine-receptors [see
Neurochemistry] (Schmeller et al. 1994). A little-studied sub-division of
these chemicals is found in ‘club mosses’ [Lycopodium spp.]; another
example is cryogenine from Heimia salicifolia, less toxic than many oth-
er quinolizidines.

Pyrones, lactones, phenols, terpenes
and iridoids

Here is a very broad grouping of compounds which can overlap to var-
ying degrees. Firstly, I will mention compounds found in ‘kava’ [Piper
methysticum — see Piper 2], the kava-pyrones or kava-lactones. Generally
speaking, they are anaesthetic, tranquillising, anticonvulsant and produce
inebriation without hindering clear-thinking. Examples are methysticin,
kawain and yangonin. Iridoids include the sedative valtrate from ‘vale-
rian’ [Valeriana officinalis] and the euphoric iridoid-lactone neperalac-
tone from ‘catnip’ [Nepeta cataria]. There are sesquiterpene-lactones that
intoxicate in varying ways, such as lactucin from wild lettuce [Lactuca
spp.] and turin from Coriaria spp. The phenols and terpenes are widely
found in the oils of aromatic plants. Some, such as borneol, camphor, and
limonene affect the nervous sytem in ways little studied in humans, and
are known to have toxic potential. Others, such as thujone from Salvia
officinalis, Tanacetum vulgare, Thuja occidentalis and Artemisia
absinthium, and cannabinols such as THC from Cannabis spp., have
unique psychoactive properties which are well-known. The mint family,
the Labiatae, is abundant in interesting diterpenoids, the most interesting
by far being the neoclerodane diterpenoid salvinorin A from Salvia divi-
norum, which displays tremendous psychedelic power unlike any other
compound yet discovered. Triterpenes are structurally similar to the ster-
oidal saponins, which are discussed below.

Coumarins

Coumarins are aromatic lactones which are fairly common in the plant
kingdom, especially the ubiquitous coumarin itself [1,2-benzopyrone],
which is the parent compound of all coumarins. They include umbellif-
erone, angelicin, xanthotoxol, aesculetin [or esculetin — see Aesculus],
scopoletin and the aflatoxins [see Aspergillus]. Some, such as coumarin
and scopoletin, are hypotensive and can show hypnotic effects at high dos-
es (see MacRae & Towers 1984b for a review of natural coumarin phar-
macology). Some coumarins have been shown to inhibit the enzymes
MAO and XOD [xanthine oxidase]. Metabolism of coumarin is inhibit-
ed by grapefruit juice [see Citrus] (Runkel et al. 1997; Yun et al. 2001).
Coumarin has shown liver toxicity in dogs and rats, but not in humans,
for whom it is relatively non-toxic. Coumarin is often found as an adul-
terant of vanilla extracts, and as an additive to tobacco [see Nicotiana],
to add flavour and aroma (Hall 1973; Marles et al. 1987). Some synthet-
ic coumarins, such as warfarin [used as a rat poison], act as powerful an-
ticoagulants, and are highly toxic.

Phenylpropenes

These phenolic compounds are treated separately here both for their
primary CNS effects, and for their potential to be converted in the body to
amphetamine-type phenethylamines. They are found in many essential oils,
and are generally sedative in effect [with other therapeutic activities also],
yet with addition of a molecule of ammonia they become amphetamines
and display stimulant and some psychedelic activity (Braun & Kalbhen
1973; Shulgin et al. 1967; Shulgin & Shulgin 1991). They are listed as fol-
lows, with their corresponding potential metabolites:

e estragole and anethole — 4-MA [4-methoxy-amphetamine)
*  eugenol, methyleugenol, isoeugenol and methylisoeugenol — 3,4-DMA

[3,4-dimethoxy-amphetamine]

e osmorrhizole and isoosmorrhizole [nothosmyrnol] — 2,4-DMA

* safrole and isosafrole - MDA [3,4-methylenedioxy-amphetamine]

e myristicin and isomyristicin - MMDA [3-methoxy-4,5-methylenedi-
oxy-amphetamine]

e croweacin - MMDA-3a [2-methoxy-3,4-methylenedioxy-ampher-
amine)

e asaricin and carpacin - MMDA-2 [2-methoxy-4,5-methylenedioxy-
amphetamine)
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e elemicin and isoelemicin — TMA [3,4,5-trimethoxy-amphetamine]

e asarone - TMA-2 [2,4,5-trimethoxy-amphetamine)

e apiole > DMMDA [2,5-dimethoxy-3,4-methylenedioxy-amphet-
amine]

* dillapiole and isodillapiole > DMMDA-2 [2,3-dimethoxy-3,4-meth-
ylenedioxy-amphetamine]

e exalatacin - DMMDA-3 [2,6-dimethoxy-3,4-methylenedioxy-am-

phetamine]

e and I-allyl-2,3,4,5-tetramethoxybenzene — TA [2,3,4,5-tetramethoxy-
amphetamine].

Flavonoids

This group of plant constituents often contribute flavour and col-
our to herbs and foods. They usually occur as glycosides, and are very
widespread. Some, such as apigenin from chamomile [see Anthemis/
Matricaria], and chrysin from ‘passionflower’ [see Passiflora], show
antidepressant and anxiolytic effects, at least in part due to binding with
benzodiazepine [BZ] receptors in the GABA-neurotransmitter system
[see Neurochemistry]. In general, they are wide-spectrum enzyme inhib-
itors (Bruneton 1995), and some [such as apigenin, chrysin, genistein,
kaempferol, isorhamnetin] show a degree of MAOI activity, particularly
inhibiting MAO-A [and to a lesser extent, MAO-B] (Hatano et al. 1991;
Sloley et al. 2000) [see Neurochemistry, and Hypericum], which is en-
hanced by interaction with other similar compounds. Some, such as hy-
perforin, inhibit the re-uptake of important neurotransmitters (Chatterjee
et al. 1998), increasing their duration of synaptic circulation.

Xanthones

Xanthones and xanthone glycosides are closely allied to the phenols
and flavonoids, and are mostly found in the plant families Guttiferae
[eg. see Hypericum] and Gentianaceae. Their pharmacology is still lit-
tle known, but some, such as mangiferin, decussatin, bellidifolin, gen-
tiacaulein and isogentisin, have demonstrated MAO-inhibiting activity in
vitro (Harborne & Baxter ed. 1993; Hostettmann & Wagner 1977; Suzuki
et al. 1981).

Peptides

Peptides are small chains of amino acids [see Neurochemistry], char-
acterised by a bond [the ‘peptide bond’] between the amino group of
one amino acid, and the carboxyl group of the next. They may be con-
sidered ‘mini-proteins’. Many have varied psychoactive or other physi-
ological effects. Some peptides act as hormonal substances in the nerv-
ous system, such as B-endorphin and oxytocin. Many species of frogs [see
Phyllomedusa, Endnotes] contain potent peptides such as caerulein and
dermorphin, and apamin is a similarly potent peptide from honey bees [see
Endnotes] with excitant and neurotoxic effects.

Cyanogenic glycosides and glucosides

These compounds, present in many plant tissues, break down enzy-
matically to release hydrogen cyanide or hydrocyanic acid [HCN] when
the plant cells are ruptured, or from hydrolysis. Other chemicals released
in this process include sugars and other compounds such as benzaldehyde
(Conn 1973). HCN smells of bitter almonds [see Prunus] and is a potent
respiratory depressant, lethal in humans at 50-250mg. However, HCN
is highly volatile, and much of it is quickly lost in crushed and/or heat-
ed plant material. For this reason, plants known or suspected of contain-
ing cyanogens should be crushed after harvesting, then dried, and even
briefly aged for good measure. Small amounts of HCN, when smoked in
plant form, can give a mild, subtoxic inebriation, though this is not recom-
mended, due to a low window of safety. According to The Merck Index,
in low doses HCN may cause headache, vertigo, nausea and vomiting.
Higher doses are lethal. In most cases of reported plant occurrence, the
actual identities of the parent-cyanogens found in plants have not been
pursued, though HCN was detected as the tell-tale metabolite.

Steroidal and triterpenoid saponins

This last group of compounds are important for their varied therapeu-
tic and adaptogenic effects, and are found in many of the tonic plants dis-
cussed in this book, such as ginseng [Panax spp.] and sarsaparilla[Smilax
spp. — see Endnotes]. Some of them can be converted into useful steroid
hormones (Coppen 1980). Saponins are a class of glycosides, which ex-
hibit frothing when mixed vigorously with water. Consult individual plant
entries, as these compounds are too numerous to name briefly here.

If more interested in the chemistry of these compounds, the reader
should consult more detailed sources on organic chemistry.
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To greater appreciate this study, it is invaluable to have at least a ba-
sic understanding of our nervous systems and how they appear to oper-
ate. Obviously, the state of current knowledge in this area is vast and intri-
cate, while still not by any means complete, and can not be adequately re-
solved in the space available here. It should also be noted that our current
accepted understandings of brain function are still woefully inadequate,
when it comes to explaining the phenomenon of consciousness. I will at-
tempt to give the reader a brief overview of the nervous system, with spe-
cial reference to areas most important to this study. This will include fo-
cus on some areas of neurochemistry which are usually not discussed,
due to the unanswered questions raised by them — particularly, the pres-
ence of DMT and other psychoactive substances in the brains and blood
of normal people. Also, many areas are ‘glossed over’ here, or not covered
at all. Technically inclined readers should also consult their local universi-
ty library for greater depth of information on the nervous system, bearing
in mind that some of the information you read here will be omitted from
most standard textbooks written for study purposes.

Neural Anatomy

Our nervous systems can be divided into two parts — the ‘central nerv-
ous system’ [CNS] and the ‘peripheral nervous system’ [PNS]. The CNS
is broadly divided into the brain and the spinal cord; the spinal cord is
the centre for communication between the brain and the PNS. It is a
mass of spinal nerves which exit through notches between each verte-
bra in the spine. The brain is divided into the main mass, the ‘cerebrum’,
which is split down the middle into two hemispheres or lobes — the right
hemisphere controlling the left side of the body, and vice versa. The right
side of the brain is associated with spatial orientation, and abstract, ar-
tistic thought-patterns; the left hemisphere is associated with verbal lan-
guage and rationalistic thought-patterns. The smaller ‘cerebellum’ [‘little
brain’] sits behind the cerebrum, and is said to be primarily a movement
control centre; its hemispheres control the same side of the body instead
of opposite, as in the cerebrum. The ‘brain stem’ connects the spinal cord
to the cerebrum and cerebellum, and regulates vital functions. There are
also 12 pairs of cranial nerves arising from the brain stem, most of which
innervate the head. The PNS is divided into the ‘somatic nervous sys-
tem’ and the ‘visceral’, or ‘autonomous nervous system’ [ANS; includes
sympathetic and parasympathetic nervous systems]; the former comprises
nerve cells that connect with skin, joints and muscle, and those of the lat-
ter connect with internal organs, blood vessels and glands.

Back to the CNS, however, as this part of the nervous system is of pri-
mary importance here. The brain and spinal cord are covered with a tough
layer called ‘dura mater’. Beneath this is found the web-like ‘arachnoid
layer’, which connects in turn to the ‘pia mater’, a thin membrane adher-
ing closely to the brain; along this run blood vessels which enter the brain
itself. The walls of the brain capillaries have a layer that constitutes what
is known as the ‘blood-brain barrier’ — this limits the passage of some sub-
stances into the brain from the bloodstream. The space in between the pia
mater and the arachnoid layer [the ‘subarachnoid space’], is filled with
what is known as ‘cerebro-spinal fluid’ [CSF]. This fluid also fills the ‘ven-
tricular system’ [the cavities inside the brain]. It enters the bloodstream
at points in the subarachnoid space, and disruption of its flow can cause
brain damage.

Experimental data show that ‘hallucinatory phenomenon’ often occur
when the inhibitory functions of the ‘higher’, and more recently evolved
parts of the brain [the ‘neocortex’], over the older ‘lower’ brain structures
[the ‘limbic system’ and the ‘reptilian complex’ in the centre of the brain]
are decreased.

Endocrine [ductless] glands

In the centre of the brain in the brain stem, lies the tiny ‘pineal gland’,
in the ‘epithalamus’ of the ‘diencephalon’ along with the ‘thalamus’ and
‘hypothalamus’ [see diagram]. The pineal translates light and dark periods
into physiological functions coinciding with day-night rhythms, as well as
translating sensory stimuli into informational neurotransmitter-substanc-
es. It has no blood-brain barrier and can release chemicals directly into
CSF. It inhibits premature sexual development; stabilises and synchro-
nises electrical activity in the CNS; promotes normal sleep and dream-
ing patterns; modulates proper immune function; inhibits and modulates
the ‘adrenal glands’ [via the ‘pituitary gland’] and the ‘thyroid gland’; and
lowers arterial blood pressure. The pineal is connected directly by neural
pathways [the ‘SCN’ — super chiasmitic nucleus — via the ‘superior col-
liculi’, and to the inner ear via the ‘inferior colliculi’] to the optic nerves.
It appears to be an actual remnant eye in primitive vertebrates, and acts as
a true photoreceptor with cornea, rods and cones. It is particularly prom-
inent in the ‘tuatara’, a rare New Zealand reptile. The hypothalamus in-
cludes the pituitary gland [which, along with the adrenal glands, is regu-
lated by the pineal] and is involved in nearly all aspects of behaviour, as
well as temperature regulation, movement, feeding and proper function
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control of the other endocrine glands.

Other endocrines are located along a downward plane from the pine-
al and the pituitary. Just below the larynx is the thyroid gland, which con-
sists of two lobes on either side of the windpipe, connected just below the
‘Adam’s apple’. It is influenced by the ‘gonads’ [sexual glands] and con-
trols growth of body tissues and normal metabolism, as well as normal
mental and physical development. The ‘parathyroids’ are four tiny glands
connected to this system. The ‘thymus gland’ sits above the diaphragm,
next to the heart, which itself shows many of the characteristics of a gland.
The thymus is involved with childhood growth, and inhibits the gonads
until puberty. It is important in controlling the immune system, and is
linked closely to the circulatory system. The ‘pancreas’ is found in the so-
lar plexus area; it controls digestion and induces the liver to secrete sug-
ars into the blood for energy. There are two adrenal glands, one on top of
each kidney, and these regulate the body’s reaction to stressful situations,
with the “fight or flight” syndrome. The gonads [ovaries in females; tes-
tes and prostate gland in males] secrete the hormones necessary for sex-
ual functions.

The Neuron

Now we turn to the ‘neuron’, or ‘brain cell’, which will conclude the fo-
cus of our anatomical discussion. The main body of the neuron is termed
the ‘soma’ [usually about 20um diam.]; radiating out of it are thin tubes
called ‘neurites’, which are divided into ‘axons’, the main neurites, which
are long [up to a metre or more] and occasionally branch off at right-an-
gles; and ‘dendrites’, which are short [up to about 2mm long] and branch
out mainly from the soma. At the centre of the soma is its nucleus, which
contains your chromosomes, which contain your DNA [deoxyribonucleic
acid], in which is inscripted your entire genetic blueprint. DNA forms it-
self into an uninterrupted double braid, and will be briefly discussed again
later. DNA is ‘read’ by a process known as ‘gene expression’. ‘Messenger
ribonucleic acid’ [mRNA] is a chain of four different nucleic acids ar-
ranged in sequences, which is assembled as a transcript of the DNA ex-
pression to carry the message into the ‘cytoplasm’ [everything inside the
soma except the nucleus]. Once there it is translated into protein synthesis
by ‘ribosomes’ [dense globules which cover the ‘smooth endoplasmic re-
ticulum’ (smooth ER), membrane-enclosed structures that float in the cy-
toplasm (one type of several, collectively called ‘organelles’)], from amino
acids. Having mentioned organelles, another important type of organelle
is the ‘mitochondria’, which consumes pyruvic acid [from sugars, digested
fats and proteins] and oxygen from the ‘cytosol’ [the salty, potassium-rich
fluid that fills the soma and contains electrically-charged atoms (‘ions’) in
solution] and uses them to provide the energy to produce adenosine tri-
phosphate [ATP], the energy source of the cell, which is then pumped
back into the cytosol. These features are common to all body cells.

Axons, found only in neurons, extend from the soma and end in a
swollen disc called the ‘axon terminal’. The point where the terminal con-
tacts other cells is called the ‘synapse’. The axon terminal is filled with tiny
bubbles called ‘synaptic vesicles’, which store and release ‘neurotransmit-
ters’, chemical agents which will be discussed later. They also contain ‘se-
cretory granules’, which contain soluble protein. The synapse consists of
two sides, pre- and post-, the post-synaptic side being the soma or den-
drite of another neuron; the space between the two is the ‘synaptic cleft’.
When the axon terminal receives an electrical impulse through the axon,
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it induces its synaptic vesicles to release their neurotransmitters, which are
received by ‘receptors’ at the post-synaptic cleft and re-translated into an
electrical impulse. This is how neurons communicate with each other to
operate the nervous system, and the bodily organism as a whole; this also
controls the way in which we perceive our reality, through our thoughts
and sensory inputs. The dendrites constitute the ‘antennae’ of the cell,
and are covered with thousands of postsynaptic sites housing receptors
to receive neurotransmitters from the synaptic cleft. We will return to the
important topic of neurotransmission later. It should be mentioned brief-
ly here that the eye contains ‘photoreceptors’ which translate light infor-
mation into neural activity; these neurons synthesise and concentrate 5-
methoxyindoles [see below], as does the pineal gland to which the optic
nerve is connected.

lons and electricity in the brain
Now we turn to the purpose of ions in the neuronal cell, mentioned

earlier as being dissolved in the cytosol. The most important ions here

are Na+ [sodium], K+ [potassium], Ca,+ [calcium] and Cl- [chloride].

Changes in the concentrations of these ions on either side of the cell mem-

brane through ‘ion-channels’ and ‘ion-pumps’ affect the electrical charge

of the neuron, which has a resting voltage [‘resting potential’] of about

-65 millivolts. A functioning nervous system must have this negative rest-

ing voltage. If the cell becomes less negative it is said to be ‘depolarised’.

The resting neuronal membrane is most permeable to K+, elevations of

which can cause depolarisation, though this is largely controlled by the

blood-brain barrier. However, excessive elevations of K+ can still adverse-
ly affect cells in the body. An ‘action potential’, or positive cell voltage,
occurs when the nerve cell depolarises rapidly past a threshold to peak
at a positive voltage, before falling back to the negative resting potential.

This is, in effect, what you are watching when you see an EEG [‘electro-

encephelogram’] machine drawing peaks when hooked up to electrodes

on the scalp. The frequency, or rate, that these action potentials occur if
stimulus is continuous is directly related to the magnitude of the depo-
larising current. The action potential is passed along the axon as an elec-
trical pulse, and terminates at the axon terminal, there initiating neuro-
transmitter release into the synapse. The stimulus to produce the action
potential may be caused by any sensory input, ranging from a pin-prick
on the finger to light waves reaching photoreceptors in the retina of the
eye. It should be mentioned that as well as synapses that work with neuro-
transmitter chemicals, there also exist ‘electrical synapses’, where ions are
passed directly from presynaptic- to postsynaptic-membranes. However,
these are relatively uncommon in brain cells except in early embryonic
stages of our lives.

The brain activity measured by an EEG can be divided into differ-
ent frequencies:

‘gamma waves’ [30-c.80Hz] — occur in the ‘background’ of other wave
activity, and though their function in consciousness is still unclear, it
is thought they may be important in coordinating and organising neu-
ral activity

‘beta waves’ [14-29Hz] — the normal alert mind; usually apparent in the
middle and front of the brain; related to sensory motor functions

‘alpha waves’ [8-13Hz] — associated with deep relaxation; mostly in the
back of the brain

‘theta waves’ [4-7Hz] — observed in some sleep states, and deep stages
of meditation; most prominent between ages 2-5

‘delta waves’ [1-3Hz] — observed in deep sleep, early infancy and in the
enlightened mystical state of ‘samadhi’

Neurotransmission

Broadly, the known neurotransmitters are certain amino acids, amines
[alkaloids] and peptides [made from proteins]. Amino acid and amine
neurotransmitters [NTs] are released from synaptic vesicles, whilst pep-
tide N'T's are released from secretory granules. When the neurotransmit-
ter reaches the postsynaptic membrane, it binds to its receptor-site in a
way analogous to fitting a key into a lock. Receptors can also be affected
by chemicals which mimic the structures of NTs, but which are not na-
tive to the CNS. Such exogenous chemicals may then exert their effects by
activating the postsynaptic receptor; by blocking the postsynaptic recep-
tor [so that no N'T can bind], but not activating it; by blocking re-uptake
sites, thus maintaining a high level of NT in the synapse [see below]; or
by other means less understood. Similar chemicals may exert different ef-
fects due to the complex variations in receptor-binding profiles, affecting
different receptor subtypes in different ways in different areas of the nerv-
ous system. This is without even considering effects on ions, enzymes and
other essential elements of nervous system funtion. However, an impor-
tant fact to note here is that exogenous psychoactive drugs, when intro-
duced into the brain, can generally only trigger responses that are already
built into the capacity of the nervous system. With this in mind, a ‘psych-
edelic trip’ seems less an alien experience imposed on one’s own nervous
system, than a slight re-tuning or altered calibration, due to affecting re-
ceptors in novel combinations. This, at least to me, makes the curiosity of
the presence of DMT [and related psychoptic alkaloids — see below] in the
brain, as apparent endogenous neurochemicals with which the brain is
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most familiar, all the more fascinating.

There also exist receptors on the presynaptic membrane, called ‘au-
toreceptors’, which generally regulate the concentration of NT in the syn-
aptic cleft by inhibiting further release or synthesis. Apart from synaptic
neurotransmission, recent evidence suggests that ‘volume transmission’
can occur, ie. the transport of NT molecules to synapses relatively far
away from the point of release, via the CSF. After synaptic interaction,
or neurotransmission has taken place the NT is cleared from the synapse
either by presynaptic-reuptake [followed by re-storage or enzymatic de-
struction], or destruction by enzymes in the synapse. The input received
at the postsynaptic receptor is again translated into an action potential, in-
itiating a chain of biochemical events that in effect are a translation of the
original message. The chain of events that follows involves complex inter-
actions with other neurons, enzymes, proteins, ions and ‘second-messen-
ger compounds’, and is too complex to be covered further here. In many
instances, these interactions are poorly understood, at best.

Enzymes

Enzyme activity in the body is essential in catalysing chemical reac-
tions which metabolise the substances discussed here. One of the most
important is adenylate cyclase, which catalyses the conversion of ATP to
cAMP [cyclic adenosine monophosphate], a ‘second messenger’ chemi-
cal which mediates hormonal response. Adenylate cyclase is activated by
B-adrenoreceptors, some serotonin receptors, some Aistamine receptors,
and D1 dopamine receptors [these are discussed below]. cAMP is bro-
ken down to non-cyclic 5>~-AMP by enzymes called phosphodiesterases.
Phosphodiesterase-inhibition potentiates and prolongs f-adrenoreceptor
stimulation. Cytochrome P450 enzymes [mostly in the gut] metabolise a
wide array of drugs, and exist in various isoforms, including [with select-
ed examples of substrates] 1A1 [acetaminophen], 1A2 [caffeine, theophyl-
line], 2A6 [coumarin], 2C19 [diazepam, progesterone], 2C9 [ibuprofen,
warfarin], 2D6 [5-methoxy-DMT, 5-methoxytryptamine, pinoline, codeine,
dextromethorphan, haloperidol, desipramine], 2E1 [acetaminophen, eth-
anol], 3A4 and 3A5 [diazepam, ergotamine, haloperidol, methadone, vin-
cristine, lidocaine, cyclosporin]. Most inhibitors of P450 enzymes that
have been found so far are synthetic pharmaceuticals, with the excep-
tion of grapefruit juice [see Citrus], which has been shown to inhibit
types 1A2, 2A6 and 3A4. Another major enzyme is monoamine-oxidase
[MAOQ], which exists in two forms, A and B. It oxidises amines to prevent
them from reaching vital organs when inappropriate. MAO-A is found in
small intestine, liver, some peripheral nerves and in the brain; its prefer-
ential substrate is serotonin and other indoles, but it also acts on dopamine
and norepinephrine, as well as other amines to a lesser degree. MAO-B is
found mostly in the brain and blood; its preferential substrates are tyra-
mine, dopamine and norepinephrine, as well as rryptamine, but it also acts on
serotonin and other indoles to a lesser degree. The body also contains its
own endogenous MAOIs, sometimes referred to as tribulin [and includ-
ing isatin — see Chemical Index], though these are little-known indole bas-
es derived from uncertain metabolic routes, not enzymes. The potential of
MAO-inhibition [MAOI]] is discussed in the next chapter. While on the
subject of oxidation [or oxidisation], it should be mentioned that whilst
oxygen is essential for the life of our cells, sometimes particles that be-
come unstable due to the loss of an electron [‘free-radicals’] cause dam-
age to other cells by ‘scavenging’ their electrons, causing a chain-reaction
of oxidative damage. This situation may be brought about by stress, smok-
ing, pollution, eating food cooked in overheated or rancid oil, and other
unhealthy influences. Free-radicals are destroyed by anti-oxidants, which
are represented by many vital nutrients and other chemicals.

Other enzymes will be mentioned under the N'T system in which they
operate.

Amino acids
Amino acids in the body are generally derived from food sources,

as they are found in all plants and animals, and are the basic building
blocks from which the nervous system synthesises its neurotransmitters —
in foods, they are joined together to form proteins. The ‘essential’ amino
acids are those which can not be manufactured by the body, and must be
obtained from food — these are isoleucine, leucine, lysine, methionine, phe-
nylalanine, threonine, rryprophan and valine. The amino acids discussed
here are a representative selection of a larger group.

L-Alanine aids in obtaining energy from glucose, and maintaining skin
condition. It can aid in treating diarrhoea.

L-Arginine helps in detoxification, release of growth hormones, and
maintaining a healthy immune system. It is used in energy produc-
tion. Good sources are nuts, carob, chocolate, brown rice, oatmeal,
raisins, sunflower and sesame seeds, and whole wheat.

L-Carnitine is made in the body from L-lysine, iron, vitamins B1 and
B6. It aids in weight loss through its role in fat metabolism, and in-
creases energy production, as well as enhancing the antioxidant activ-
ity of vitamins C and E. It can aid in some cases of mental retardation
and muscle weakness.

Choline is primarily important as a precursor to acetylcholine, and is also
used in the body as a fat metaboliser, due to its emulsifying effect.
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It aids the liver in eliminating toxins, and it has been taken to treat
memory loss, movement disorders, artherosclerosis and liver cirrho-
sis. It has been shown to improve performance in intelligence tests,
and has a calming effect. For most efficient metabolism to acetylcho-
line, it should be taken with vitamins B5 and B1. Choline can be syn-
thesised by the body from phosphatidylaminoethanol, which has N-
methyl groups added until phosphatidylcholine [PC] results; PC is
the main store of available ckoline in the body. This process occcurs
mainly in the liver, with the products then distributed through the
bloodstream, though it also occurs in the brain. Good sources are soy
beans, bean sprouts, egg yolk, milk, lentils, peanuts, split peas, green
beans and fish.

Glutamic acid [L-glutamate] is the precursor to L-gluramine, and
shares many of its properties. Taken together, they detoxify excess am-
monia in the body. It is essential to the body for energy. May comprise
20-35% of food proteins. It is derived from pyroglutamic acid via the
enzyme 5-oxoprolinase; pyroglutamic acid is also found in vegetables,
fruits and molasses.

L-Glutamine is the most abundant amino acid in the CNS, and can
be synthesised in the body from glutamic acid. It excites nerves, and
may itself serve to relay sensory information. It can increase men-
tal and physical alertness, treat epilepsy, benefit impotence and se-
nility, and reduce cravings for sugar and alcohol. It improves nutri-
ent absorption.

L-Histidine is the precursor to histamine, and is useful in treating derma-
titis and rheumatoid arthritis. It is important for protecting skin from
UV rays, tissue growth and repair, and production of red and white
blood cells. It controls gastric acidity, and is important for proper di-
gestion as well as healing of ulcers. It has been shown to potentiate
opiate-induced catalepsy. Also, administered alone [i.p.] it causes bi-
zarre behaviour and some catalepsy in rats, produced by interaction
with the H1 histamine receptor.

L-Leucine regulates blood-sugar levels, promotes tissue healing, sup-
presses pain, and regulates energy availability. It should be taken in
combination with L-valine. An excess can produce hypoglycaemia. It
has been shown to have a sedative effect in chicks.

L-Lysine is essential for all protein. It helps calcium absorption, tissue
production, and antibody production. It also aids in fat metabolism,
and in obtaining energy from glucose. A lysine deficiency results in ir-
ritability, loss of energy, lack of concentration, retarded growth and
hair loss. Good sources are dairy products, lima beans, yeast, eggs and
soy products.

L-Methionine acts as a methyl-group donor for other chemicals, by re-
acting with ATP to form S-adenosyl-methionine [SAM], the main me-
thyl-donor in creating substances such as 5-methoxy-DMT. Its activ-
ity may be due to its metabolism products, L-cysteine and L-homo-
cysteine, which may also aid in production of such N-methylated in-
doles, and increase activity in the brain. L-methionine is also involved
in fat metabolism. Good sources are apples, Brussels sprouts, cab-
bage, cauliflower, chives, cottage cheese, egg, garlic, milk, pineapple,
soy beans and watercress.

L-Phenylalanine is found in proteins at levels of about 4%, and is a pre-
cursor for catecholamines. It is used to elevate mood in treatment of
depression [DL-phenylalanine, a mixture of the natural and synthet-
ic forms, is used as a painkiller for cases of menstrual pain, migraines
and arthritis, as it apparently aids in production of endorphins, and
prevention of their destruction]. It also plays a part in forming mela-
nin, the skin pigment. Phenylketonuria [PKU] is a disorder in phenyla-
lanine metabolism occurring in some people, where the amino acid is
instead converted to phenylpyruvic acid, phenyllactic acid, phenylace-
tic acid, phenylacetylglutamine and/or O-hydroxyphenylacetic acid.
This disorder is characterised by severe mental retardation and pres-
ence of an unusual ‘mousy’ odour. Good sources of phenylalanine are
soy products, cottage cheese, almonds, peanuts, lima beans, pumpkin
and sesame seeds.

L-Proline is inhibitory in the CNS; it is also used in energy metabolism,
and maintenance of skin and connective tissue.

L-Taurine appears to act as a minor neurotransmitter with depressant
effects. It is antiepileptic, and anti-arrhythmic to the heart. It aids in
cholesterol degradation and fat absorption.

L-Threonine is important in liver and fat metabolism, and formation of
collagen and elastin. It can help control epileptic seizures.

L-Tryptophan usually makes up 1-1.5% of natural proteins. It was with-
drawn from the health supplement market in 1988 after a contaminat-
ed batch from Japan [resulting from an impurity caused by an untest-
ed shortcut introduced to the manufacturing process] caused deaths
in consumers [the now infamous ‘eosinophilia-myalgia syndrome’].
Due to the psychoactive potential of this amino acid, and due to the
fact that Prozac™ was introduced and promoted as an antidepressant
soon after tryptophan was withdrawn, it seems at least possible that it
was not re-introduced after the problem was resolved because both
a) it is a DMT precursor, and b) it is a safer and natural antidepres-
sant, and thus serious competition for Prozac™ sales. Also, a popular
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‘underground’ publication by Gottlieb (1992 — though other versions
have been around for decades) told how one could ingest 5-8g of tryp-
tophan on an empty stomach to produce “drowsiness, euphoria and
mental changes similar to mild dose of psilocybin” [the comparison to
psilocybin an exaggeration]. When available, it was used as an antide-
pressant and sedative-hypnotic to promote sleep. It is essential in the
production of niacin. Good sources are cheese, milk, bananas, dried
dates, cashews and peanuts.

L-Tyrosine is found in proteins at about 3% concentration. It can be
formed from phenylalanine, and is precursor to the same neurotrans-
mitters, as well as ‘thyroid hormone’ [TH]. It is also used in making
melanin, and helps control appetite and body fat levels. Caffeine can
lower its plasma levels. Highest concentrations are found in yoghurt.

L-Valine is a stimulant, and an important component of muscle tissue
protein.

Neurotransmitters and their intermediary products

Here we will discuss the key known neurotransmitter systems.

The Serotonergic system is usually stated to be the most important
of all [if such a ranking has any true meaning whatsoever], and is based
on serotonin [5-hydroxy-erypramine; 5-HT]. It uses L-tryprophan as its pre-
cursor, which may be either converted to the indole alkaloid wrypramine
[by aromatic L-amino acid decarboxylase], or to 5-hydroxytryprophan [5-
HTP][by tryptophan hydroxylase]; alternately it may be converted to ky-
nerenine [via formylkynurenine] by tryptophan 2,3-dioxygenase. In mam-
mals, mryptamine is usually not used in the biosynthesis of 5-HT, but may
still be used as a precursor to other endogenous tryptamines [see below].
Vitamin B3 deficiency in the body will tend to cause conversion of some
tryptophan to this vitamin, producing hepatotoxic metabolites such as for-
mate and quinolinic acid [an NMDA-receptor agonist — see below], as
well as kynurenines and kynurenic acids [kynurenic acid is an agonist of
NMDA, quisqualate, and kainic acid receptors], in the process; thus, tak-
ing mryprophan with a B3 supplement is recommended. Also, if taken with-
out adequate carbohydrates, much of the tryprophan will be converted to
glucose. Tryptophan and kynurenine have recently been shown to stimu-
late the expression of nerve-growth-factor [NGF] in mouse experiments.
Kynurenines and kynuramines can also be produced in the body from
tryptamine, 5-HT, 5-HTP and melatonin [see below]. Tryptamine given in-
travenously produced mild perceptual distortions, accompanied by pupil
dilation, increased blood pressure, heavy limbs, sweating, dizziness and
nausea. In the rat cerebral cortex, it depresses the firing of most neurons;
in mice and cats it produces excitation. 5-HTP is a slight sedative and an
antidepressant, similar to its parent zryprophan, but more active. In large
doses, it has produced excitation in animals. It is converted to the neuro-
transmitter 5-HT by aromatic 5-HTP decarboxylase [which requires vita-
min B6 and copper, as does the zryptophan to tryptamine decarboxylation;
vitamin C and folate also help]. 5-HT is a slight sedative and can promote
a content mood and decrease aggression [some antidepressants such as
Prozac™ work partly as selective seroronin re-uptake inhibitors (SSRIs),
which prevent 5-HT from being re-absorbed into the axon terminal, and
thus, keep high levels of the neurotransmitter circulating in the synapse];
it does not cross the blood-brain barrier, and therefore must be synthe-
sised in the CNS from more lipid-soluble precursors [such as zryprophan
and 5-HTP). It causes bronchoconstriction in asthmatics, vasoconstric-
tion, smooth muscle contraction, reduced cerebral blood flow and de-
creased body temperature. It can cause nausea in high amounts, as well as
reducing sex drive. It is also involved in the perception of pain. 5-HT de-
pletion generally causes hypersensitivity to psychedelics that affect these
receptors [ie. LSD, DMT, psilocin, mescaline]. Also, prolonged ingestion of
an SSRI can cause hypersensitivity to LSD, DOM and ibogaine, though
not significantly with 5-MeO-DMT. 5-HT fires in a slow, regular pattern.

There are many 5-HT receptor subtypes — 5-HT1 types [divided into
la, 1b, 1d, le and 1f subtypes] in the brain are generally inhibitory; 5-
HT?2 types [divided into 2a (2), 2b (2f) and 2c (1c)] in smooth mus-
cle and platelets, as well as brain, are excitatory in CNS and cause va-
sodilation and contraction of gut, bronchi and uterus, as well as decreas-
ing cAMP activity; 5-HT?3 types, in CNS as well as sensory and digestive
nerves, are excitatory and can cause pain and vomiting; 5-HT4 in CNS,
heart and GI tract increases cAMP. There are also 5-HT'5, 6 and 7 types
that are still little known — however LSD is also known to be an agonist
at these sites. 5-Substituted tryptamines are mostly selective for 5-HT1a
and 1b receptors; 4-hydroxy-tryptamines are selective for the 5-HT2a re-
ceptor. 5-MeO-tryptamine shows a high affinity for the 5-HT3 receptor.
Indole psychedelics are believed to work by binding to their preferred re-
ceptors and inhibiting 5-H7T, combined with an array of secondary NT ef-
fects. Tryptamine is also now known to have its own receptor sites [T re-
ceptors].

After transmission, 5-HT is either reabsorbed, or metabolised by the en-
zyme monoamine-oxidase [MAQ)] to 5-hydroxyindoleacetaldehyde, which
oxidises to 5-hydroxyindoleacetic acid [5-HIAA], in which form it is ex-
creted from the body. 5-HIAA was shown to have CNS sedative activities
in newly hatched chicks. MAO also degrades other tryptamines. 5-HT may
alternately be converted to melatonin [N-acetyl-5-methoxytryptamine] [with
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N-acetyl-5-HT as an intermediary, by N-acetyl-transferase (NAT), hy-
droxyindole-O-methyltransferase (HIOMT) and SAM], the major chem-
ical of the pineal gland, which regulates the body’s reaction to light, in-
ducing sleep when light levels are low or absent. Melatonin is also a N'T
and has its own receptor site, the ML-1 melatonin receptor. Melatonin is
a strong antioxidant; it also protects DNA in white blood cells from ra-
diation, and decreases MAO activity in the pituitary and hypothalamus.
Pineal melatonin rises 2-12-fold at night. Incidentally, HIOMT activity
is increased by psychoactive chemicals such as DMT, mescaline, ergine,
DMPEA and amphetamine; its activity also peaks in January and July, and
troughs in March and October.

Methyltetrahydrofolic acid [MTHF] can act as an alternative methyl
donor to S-adenosylmethionine [SAM] in catalysing the O-methylation
or N-methylation of the indoles [see below], although SAM usually works
best as donor.

Tryptamine and 5-HT are also sometimes converted to any of a range of
other indole alkaloids, whose individual activities are discussed elsewhere.
These include 5-MeO-tryptamine [melatonin deacetylated = 5-MeO-T; or,
5-HT + HIOMT = 5-MeO-T), N-methyltryptamine [NMT)[tryptamine +
indole-N-methyltransferase INMT) = NMT], DMT [NMT + INMT =
DMT), 5-MeO-DMT [5-HT + INMT = N-methyl-5-HT, + INMT = bu-
fotenine (5-OH-DMT), + HIOMT = 5-MeO-DMT; or, from 5-MeO-T by
two actions of INMT, as above, with 5-MeO-NMT as an intermediate],
5-OH-DMT ([from 5-HT by two actions of INMT, with 5-OH-NMT as
an intermediate], norharman, harman, tetrahydroharman, harmalan, tryp-
toline [1,2,3,4-tetrahydro-B-carboline (THPC)][zryptamine condensed
with acetaldehyde = THRC], pinoline [6-MeO-THBC], 6-MeO-harma-
lan [tentative], adrenoglomerulotropin [1-methyl-pinoline], 2-methyl-THRC
[NMT condensed with acetaldehyde = 2-Me-THBC], 6-OH-THBC, 6-
OH-1-methyl-THBC and zerrahydroharmol. Many of the B-carbolines have
MAUOI activity, and some inhibit AChE activity and muscarinic acetyl-
choline receptor binding [see below]. As described above, they may be
formed from condensation with tryptamines and acetaldehyde, cata-
lysed by INMT, SAM and 5-methyltetrahydrofolate [5>-MTHF]. Indole-
N-methylation has been shown [in guinea-pig brain] to also create 2[f]-
methylated pB-carbolines and 2,9-dimethylated -carbolines, with SAM as
a methyl-donor. Some endogenous B-carbolines have been proposed to
be neurotoxins, possibly involved in initiating or precipitating Parkinson’s
disease. However, their occurrence in the mammalian nervous system has
not yet been adequately demonstrated. These are of the 2,9-dimethyl-3-
carbolinium cation type, such as 2,9-dimethyl-norharmanium cation [see
Phalaris for more discussion]. f-Carbolinium cations have been shown
to inhibit dopamine reuptake, and the enzyme tyrosine hydroxylase. The 6-
hydroxylating mechanism has been proposed to possibly produce 6-OH-
DMT and/or 6-OH-N-acetyltryptamine, but this remains to be shown in
humans; in rabbit liver, incubated DMT produced NMT, DMT-N-oxide,
6-OH-DMT and 6-OH-DMT-N-oxide. However, in rat brain it produced
T, NMT, DMT-N-oxide, THBC, 2-methyl-THBC and indoleacetic acid.
In human blood, DMT is partly converted to N,N-dimethylkynuramine
[DMK], of unknown activity; kynuramine inhibits a-adrenoceptors, and
along with 5-OH-kynuramine, 3-OH-DMK and 5-OH-DMK, antagonis-
es 5-HT.

The Catecholamine system in general is associated with arousal,
alertness and excitement, and is based on dopamine [DA], epinephrine [Ep;
adrenaline] and norepinephrine [NE]. Their synthesis begins with L-pheny-
lalanine and/or L-tyrosine. L-phenylalanine may be made into phenethyl-
amine [PEA] by the enzyme aromatic L-amino acid decarboxylase, or into
tyrosine by phenylalanine hydroxylase. PEA has amphetamine-like effects
when administered i.v. in large doses, or with an MAO-inhibitor. It has
a high turnover rate, and relatively short half-life in the body [1-5 min.].
After action, it is degraded by MAO-B to phenylacetaldehyde [a sedative],
or by dopamine B-hydroxylase [an enzyme which requires calcium and
vitamin C] to phenylethanolamine [a weak stimulant]. Tyrosine is con-
verted by tyrosine hydroxylase [which inhibits cAMP] to 3,4-dihydroxy-
phenylalanine [L-DOPA], which decreases brain 5-H7 and causes men-
tal and physical excitement, mimicking the effects of DA; or alternate-
ly may be converted to either o-, m- or p-tyramine [2-, 3- or 4-hydrox-
yphenethylamine], which induce DA and NE release, as well as inhibit-
ing DA re-uptake. In higher doses or with an MAO-inhibitor ryramine can
cause hypertension. Tyramine may be converted by dopamine p-hydroxy-
lase to octopamine, which acts as a minor neurotransmitter in the sympa-
thetic nervous system [released with NE], raising the blood pressure; its
CNS effects are debatable. This compound may be converted by N-meth-
yltransferase to synephrine, a decongestant and stimulant which is an ag-
onist at a- and B-adrenoceptors and raises blood pressure in the sympa-
thetic nervous system; in mice it appears to have antidepressant activity
without ampheramine-like stimulation. Tyramine can also be converted to
PEA or DA; octopamine to NE or phenylethanolamine; synephrine to Ep
or N-methylphenylethanolamine; and vice versa, for each. DA [from ei-
ther DOPA, via DOPA decarboxylase, or tyramine, via ring DOPA hydrox-
ylase] is excitatory, producing pleasure, as well as increasing sex drive and
promoting orgasm. It increases heart output, and in larger amounts pro-
duces vasoconstriction and hypertension. It fires in a rapid, irregular pat-
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tern, and its release is calcium-dependent. High amounts inhibit tyrosine
hydroxylase. DA may be converted to NE by dopamine f-hydroxylase,
which in turn may be converted to Ep by phenylethanolamine-N-methyl-
transferase [DA may sometimes be converted to 3,4-dimethoxyphenethyl-
amine (DMPEA), which has no intrinsic psychoactivity, but inhibits MAO
activity on tyramine and tryptamine in the rat brain]. These are excitato-
ry and are associated with the arousal of the “fight or flight syndrome”,
and in high amounts can cause hypertension. NE is found in the pineal
gland, as is DA, as well as other parts of the CNS; it stimulates activity of
the enzyme N-acetyltransferase [causing melatonin synthesis for later use
— thus, an active lifestyle during the day can help normalise melaronin pro-
duction], as well as that of cAMP. Ep is made primarily in the adrenals, as
well as in the brain, and acts peripherally as a hormone, and as a NT in
the CNS. It is associated with regulating temperature, food and water in-
take, and cardiovascular and respiratory control. Nicotinic acid may re-
duce its levels.

There exist a-1 [with a, b, ¢ and d subtypes], a-2 [a, b, c and d], B-
1, B-2 and B-3 adrenoceptors, which are affected by Ep and NE; Ep af-
fects mostly B-types, and NE affects mostly o-types; DA affects a-types to
a lesser degree, as does phenylephrine. o-1 activity is excitatory, and pro-
duces peripheral vasoconstriction. It facilitates the action of DA, aceryl-
choline [ACh] and testosterone. o-2 activity is inhibitory, and antagonises
a-1; agonists of this receptor have hypnotic, anaesthetic and analgesic ef-
fects. It also produces peripheral vasoconstriction, and inhibits ACh and
adenylate cyclase activity. a-Adrenoceptors also cause pupil dilation and
uterine contraction. -1 activity causes tachycardia and palpitations, as
well as decreased GI motility; these receptors are found primarily in the
heart. B-2 activity is excitatory and promotes nervousness. It produces va-
sodilation, bronchodilation and uterine relaxation. -3 is little known. B-
receptors also increase available energy by stimulating production of glu-
cose for the brain, and fatty acids for skeletal muscle.

DA receptors are divided into D1 [subdivided into 1a (1) and 1b (5)
subtypes] and D2 [subdivided into 2a (2), 2b (3) and 2c (4)] types. D1 re-
ceptors stimulate the enzyme adenylate cyclase, which stimulates cAMP.
In the parathyroid gland, D1 receptors are involved in the release of par-
athyroid hormone. Little is known of their CNS effects. D2 receptors
produce the excitatory effects typical of DA, and excessive stimulation
may cause psychedelic effects, or schizophrenic-like syndromes in those
already susceptible. Octopamine also has 4 known receptor subtypes —
OA1, OA2A, OA3 and fat-subtype OA-receptor. Also known to be asso-
ciated with [though quite distinct from] noradrenergic receptors located
on mitochondrial MAO are the I1 and 12 imidazoline receptors. To my
knowledge, the primary endogenous ligands for these receptors have not
yet been discovered or confirmed, although imidazole-4-acetic acid [see be-
low] would seem to be a candidate. I1 receptors are known to mediate
hypotensive effects, though little is known about the properties of these
receptors, apart from possible inhibition of NE release, stimulation of in-
sulin secretion, and modulation of ion flux.

After transmission, these amines are either reabsorbed, or enzymati-
cally degraded. Methyltetrahydrofolic acid [MTHF] can act as a methyl
donor to catalyse the O-methylation or N-methylation of the catecho-
lamines. DA may be attacked by MAO to produce dihydroxyphenylacetic
acid, then by catechol-O-methyltransferase [COMT] to homovanillic acid
[HVA]; or by COMT to 3-methoxytyramine, then by MAO to HVA. NE
may be degraded by MAO to dihydroxymandelic acid, then by COMT
to 3-methoxy-4-hydroxymandelic acid [VMA]; or by COMT with S-ade-
nosyl-L-methionine [SAM] to normetanephrine, then by MAO and alde-
hyde dehydrogenase to VMA; or by MAO and aldehyde dehydrogenase to
3,4-dihydroxyphenylglycol, then COMT and SAM to 3-methoxy-4-hy-
droxy-phenylglycol. Ep is sometimes oxidised to form adrenochrome [im-
mortalised in an exaggerated fashion by Hunter S. Thompson in “Fear
and Loathing in Las Vegas™], an unstable product which, when given in-
tranasally or sublingually, produces ‘LSD-like’ effects that are not very
visual, and adrenergic effects. This may be further converted to adrenolu-
rin [to which it is converted in blood plasma], which has similar effects,
or to dihydroxy- and trihydroxy-indoles, such as 5,6-dihydroxy-N-meth-
ylindole [DNMI], which has anti-anxiety effects. Similarly, DA and NE
can be oxidised to form dopachrome and noradrenochrome, respectively,
which are little known but probably have similar effects to adrenochrome.
In this vein, NE can also be converted to 5,6-diacetoxy-N-isopropylin-
dole [DIN], which produces disruption, and later promotion, of sleep as
well as improving mood during waking hours. Ep is protected against ox-
idation to adrenochrome by vitamin C, which also catalyses the conversion
of adrenochrome to dihydroxy- and trihydroxy-indoles. Adrenochrome lev-
els are also reduced by L-cysteine. Fresh haemoglobin, or high oxygen in-
take, catalyse the reaction of Ep to adrenochrome. 2-OH-4,5-dimethoxy-
phenethanolamine has been proposed as a possible endogenous ‘psycho-
togen’, and is psychoactive, but its presence in mammals remains to be
demonstrated.

Some of the catecholamines can also be metabolised in the body by
condensation with aldehydes [such as acetaldehyde, a metabolite of al-
cohol] or pyruvate, to form tetrahydroisoquinolines [THIQs] of large-
ly unknown human activity — PEA can give rise to THIQ [which can
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cause symptoms of Parkinsonism], 1-methyl-THIQ [prevents symptoms
caused by THIQ] and 1-benzyl-THIQ; DA can give rise to norsalsoli-
nol [6,7-dihydroxy-THIQ], salsolinol [6,7-dihydroxy-1-methyl-THIQ;
potent dopamine uptake-inhibitor, increases 5-H7T in the striatum, inhib-
its COMT & MAO] and 6,7-dihydroxy-2-methyl-THIQ. Some stimulate
catecholamine release, and some also have shown very weak tyramine hy-
droxylase and MAO-B inhibiting activity. High levels of these endogenous
THIQs are thought to be correlates of alcoholism, phenylketonuria [see
above], Parkinsonism and diabetes.

The Cholinergic system is based on acerylcholine [ACh)], formed
from choline and acetylcoenzyme A [AcCoA][an intermediary product in
metabolism of carbohydrates, fatty acids and some amino acids; present
in all animal cells], by the enzyme choline acetyltransferase [ChAT] [which
has a high glutamine content] using glucose and acetylcarnitine as acetyl-
group donors. ACh synthesis is inhibited by omission of Na+. AC#h is es-
sential in the PNS for controlling muscle contractions, and thus, move-
ment. If present in excess at the skeletal-neuromuscular junction, it can
cause relaxation instead. In the CNS, it is important in modulating learn-
ing, memory, mood, REM sleep, energy conservation, attention span and
behavioural arousal; it generates theta-EEG rhythms. ACh also inhibits
high-affinity choline carriers, as a regulatory factor.

There are two main types of cholinergic receptors — nicotinic [subdi-
vided into c-10 (muscle type), c-6 (neuronal type; ganglionic) and neu-
ronal a-bungarotoxin binding site (neuronal type; a-bungarotoxin-sensi-
tive)] and muscarinic [M1, M2, M3, M4 and M5]. Nicotinic receptors
produce rapid and typically brief excitation. They induce release of Ep
and NE, and initiate muscular contraction. Their blockage produces skel-
etal relaxation. Presynpatic nicotinic receptors modulate DA release in the
striatum. Muscarinic M1 receptors produce excitation which is slower in
onset and more prolonged. M2 receptors are inhibitory. M3, M4 and M5
are little known. Muscarinic receptors slow heart-rate, produce vasodila-
tion, constrict the pupil and relax the lens of the eye, increase the tone of
GI smooth-muscle contraction, contract the urethra and bladder, and in-
crease secretions in salivary glands, sweat glands, intestinal enzyme-se-
creting cells, parietal cells in stomach, and mucous glands in bronchi.
In the CNS, they are responsible for promoting and/or regulating short-
term memory, vomiting, and resting body tremors. Their blockage can
cause relaxed eye muscles [resulting in lack of ability to focus], pupil di-
lation, increased heart-rate, reduced secretions, reduced gastrointestinal
tone, delirium and hallucinations — and sometimes death from respira-
tory paralysis.

After transmission, ACh is broken down by either acetylcholineste-
rase [AChE] or butyrylcholinesterase [BuChE, or pseudocholineste-
rase]. AChE is predominant in brain and muscle, and hydrolyses only
ACh; BuChE is a second-rate enzyme found in the serum, and hydrolys-
es ACh as well as other esters of choline. High concentrations of AC#h in-
hibit AChE. ACh metabolism results in acetic acid and choline, which can
be reutilised.

The Histaminergic system is based on histamine [Hi], produced
from L-histidine by the enzyme histidine decarboxylase [HDC], which
also acts on N-methylhistidine at a lesser rate. H7 is an important medi-
ator in regulating gastric acid secretion in the gut, and is also involved in
motion sickness. An intestinal barrier prevents more than 99% of Hi from
reaching the circulation. It has weak direct effects, but strongly potenti-
ates excitatory signals. It is excitatory in the CNS [at least in part due to
its ability to stimulate NE release], facilitating arousal, sensitisation and
blood flow, as well as powerfully stimulating cAMP. It may aid in memo-
ry retention. Given i.v., it dilates cerebral arteries; it can cause increased
heart rate and tachycardia; it activates suppressor cells and reduces anti-
body secretion. Centrally administered, it elevates plasma levels of cor-
ticosterone, vasopressin and adrenocorticorropin [ACTH] [discussed later]
and the opioid peptides B-endorphin and B-lipotropin. Hi release is in-
duced by morphine, codeine, dynorphin, B-endorphin and a-neoendorphin.
Its production is enhanced by vitamin B12; vitamin C has an anti-hista-
mine effect.

H1 receptors mediate inflammation, which is observed in the case of
an allergic reaction or a nettle sting [see Urtica]. Antagonism of this re-
ceptor results in sedation, analgesia and impaired vigilance. H2 recep-
tors mediate anti-inflammatory action, and their antagonism may result in
antidepressant activity. H3 receptors regulate Hi production.

After use, Hi is metabolised in any of a number of ways. In the brain,
it is usually converted to t-N-methyl-imidazoleacetic acid [t-Me-ImAA],
by the enzyme histamine N-methyltransferase [HMT], which produces t-
N-methylhistamine from Hji, which is oxidised by MAO-B to t-N-methyl-
imidazoleacetaldehyde, and further stripped by either aldehyde dehydro-
genase [ALDH], aldehyde oxidase [ADO] or xanthine oxidase [XO] to
t-Me-ImAA. It may also alternatively be converted along a similar route
[starting with indolethylamine N-methyltransferase (IMT)] to pi-Me-
ImAA. N-methylhistamines strongly inhibit HMT, as do quinine-type
antimalarial drugs, 5-HT and its methylated-derivatives, and the catecho-
lamines DA, ryramine, PEA and 3-methyltyramine. Another route of de-
struction, usually in the gut and elsewhere in the periphery, uses the en-
zyme diamine oxidase [DAO; found in the intestine, kidney and plasma]

NEUROCHEMISTRY

to produce imidazoleacetic acid [imidazole-4-acetic acid; ImAA; IMA],
which has hypnotic and possibly analgesic activity in rats and mice; some
seizure activity has also been observed, and it also attenuates arterial pres-
sure. It potently inhibits neurons in the cerebral cortex, and mimics some
actions of GABA, also inhibiting release of DAO. It enhances benzodi-
azepine-binding to GABAa receptors [see below], binds to GABACc recep-
tors as an antagonist [and possibly a weak partial agonist], and also binds
to I1-imidazoline receptors [see above]. ImAA has been detected in brain,
CSF, and plasma, though its formation and function in the nervous sys-
tem are still poorly known. Hi may also be converted to y-glutamylhis-
tamine by y-glutamyltransferase, or to N-acetylhistamine by acetylcoen-
zyme A and N-acetyltransferase [NAT].

The GABAergic system is based on GABA [y-aminoburyric acid],
an inhibitory neurotransmitter produced from L-glutamic acid [glutama-
te] by glutamic acid decarboxylase [GAD], with vitamin B6 as a co-fac-
tor in the reaction. It may also be produced from glutamine, which can
be made from glutamic acid by glutamine synthesase and NH,. GABA
release is calcium-dependent, and it aids in the metabolism of carbohy-
drates in the CNS. It is involved in control of spinal reflexes, decreas-
es the firing rate of neurons and inhibits excitatory neurotransmission.
Through this activity it also acts as an antispasmodic muscle-relaxant. It
is released in males at orgasm, and reduces anxiety and active sexual re-
sponse, though it promotes active sexual response in females. Despite its
inhibitory effects, it can paradoxically have disinhibiting effects on behav-
iour. GABA inhibits NE-induced stimulation of N-acetyl transferase ac-
tivity in the pineal. Glutamic acid and glutamine also have their own activi-
ty within this system, their excitatory actions being opposite the inhibitory
actions of GABA. Also acting in this system are L-aspartic acid [aspartate]
and glycine. Aspartic acid can be synthesised from glutamic acid, with as-
partate aminotransaminase and oxaloacetic acid, and like L-glutamic acid,
is excitatory in nature. Glycine is found in all body tissues, and is also ob-
tained from the breakdown of proteins, peptides, nucleotides and nucleic
acids; it can also be formed from carbohydrates by 3-phosphoserine and
serine; in the CNS it can be made from serine by serine hydroxymethyl
transferase and tetrahydrofolic acid. It is inhibitory, and aids CNS func-
tions. Both aspartic acid and glycine are dependent on potassium and calci-
um for their release. GHB [y-hydroxybutyric acid) is also found in the brain
in small amounts, though found in highest levels in the thalamus, hypoth-
alamus and substantia nigra of adult humans. It appears to be produced
from GABA, through the action of GABA-aminotransferase, with succin-
ic semialdehyde as an intermediate metabolite, which is then converted
to GHB by means as yet unclear. It is metabolically destroyed by recon-
version to succinic semialdehyde, and then to succinate via the action of
succinic semialdehyde dehydrogenase [SSADH]. Some people have a ge-
netic lack of SSADH, which produces an abnormal increase in GHB lev-
els, with symptoms of the disorder including “severe psychomotor retar-
dation, ataxia and convulsions.” GHB acts as a hypnotic tranquilliser and
mild anaesthetic, with euphoriant and inebriating properties. It binds to
its own GHB receptors, which are associated with some GABA receptors,
and also shows partial binding to GABADb receptors. Its uptake is inhibit-
ed by harmaline [most potent], 2-OH-cinnamic acid, citrazinic acid and 3-
(2-furyl)acrylic acid. N-acetylaspartylglutamate [NAAG], first discovered
in the mammalian nervous system in 1965, has only recently been accept-
ed as a neurotransmitter; this is surprising, as it is known to be the most
abundant peptide neurotransmitter in the CNS. It is a highly selective ag-
onist of mGluR3 receptors, and is also a low-potency agonist of NMDA
receptors [see below]. It suppresses excitotoxicity, inhibits GABA release
in the cortex, and reduces cAMP levels. NAAG is synthesised from N-
acetylaspartate [NAA] and glutamine; NAA may also be a neurotransmit-
ter. After use, NAAG is hydrolysed back to NAA and glutamine, and fur-
ther hydrolysed to aspartic acid and acetate.

There are several types of GABA receptor — the inhibitory receptors,
GABAa, GABAD [subdivided into bl-a, -B, -A and b2], benzodiazepine
[BZ] 1 and 2, and barbiturate [BARB]; and the excitatory ion-channelled
glutamate receptors [iGlu], N-methyl-D-aspartate [NMDA][subdivided
into glutamate and glycine sites], quisqualate [quisqualic acid; o.-amino-3-
OH-5-methylisoxazole-4-propionic acid; AMPA] and kainate [kainic acid;
activated by aspartic acid, glutamine and glutamic acid), and G-protein or
metabotropic glutamate receptors [mGlu; subdivided into mGluR-1, -2,
-3, -4, -5, -6, -7 and -8]. Activation of the GABA receptors by an agonist
increases the binding-capacity of agonists for the BZ receptors. GABAa
antagonism enhances CNS cholinergic activity, and GABAb antagonism
does this as well as producing an antidepressant action. BZ receptors are
affected by benzodiazepine-type drugs [eg. diazepam (Valium™)] and
some plant flavones. A natural ligand has not been positively singled out,
although diazepam, nordiazepam and N-desmethyldiazepam have been
identified in human brain and plasma [possibly of plant origin]. They
increase GABA function by preventing its reabsorption, which inhibits
cholinergic neurons. BARB is affected by barbiturate-type drugs [eg. phe-
nobarbitol], and a natural ligand has not been found; it increases the af-
finity of GABA for its receptor and increases the duration of its activity.
NMDA receptors may be important in learning and memory processes.
NMDA antagonism produces analgesia, amnesia, disinhibition, agitation
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and a dissociative state with hallucinations. Excessive antagonism leads
to respiratory depression, increased blood pressure and unconsciousness.
Examples of NMDA-antagonists include the synthetic hallucinogenic an-
aesthetics PCP and ketamine. NMDA activity stimulates post-synaptic re-
lease of arachidonic acid [see anandamide below]. Antagonists of postsyn-
aptic glutamate-receptors in the hypothalamus [an NMDA-complex cou-
pled to a nitric oxide/cGMP signalling pathway] block the light-induced
suppression of melatonin.

GABA is either reabsorbed after transmission, or broken down by the
enzyme GABA-aminotransferase [GABA-o-oxoglutarate transaminase;
GABA-T] with a-oxoglutaric acid [and vitamin B6 as a co-factor] to suc-
cinic semialdehyde, which is oxidised to succinic acid by succinic acid
semialdehyde dehydrogenase, which then enters carbohydrate metabo-
lism. GABA uptake is inhibited by ketamine, -alanine, guvacine, nipe-
cotic acid, and even GABA itself. Gluramine, after use, is usually convert-
ed back to glutamic acid by hydrolysis. Glutamic acid is broken down to o~
ketoglutaric acid, by the enzyme glutamic acid dehydrogenase, or it may
be reabsorbed, and converted to glutamine. A dysfunction of glutamic acid
dehydrogenase can result in signs of neurotoxicity, due to increased CNS
levels of glutamic acid, which in high concentrations is known to cause
neuronal death from over-excitation [excessive and prolonged depolari-
sation].

The Opioid system is based on a group of peptides which, in gen-
eral, produce analgesia, sedation and sometimes a feeling of well-being.
One of these, B-endorphin, has been proposed to be important in learning
and memory processes, but data are ambiguous and inconclusive. Pro-
enkephalin is the precursor to methionine-enkephalin, leucine-enkephalin,
octapeptide, heptapeptide, peptide E, peptide F, BAM 12, BAM 18 and
BAM 22; prodynorphin is the precursor to leucine-enkephalin, dynorphin
A, dynorphin B, a-neoendorphin and B-neoendorphin; and proopiocor-
tin is the precursor to ACTH [adrenocorticotropin; discussed later], as well
as o-, B- and y-endorphins, which can also be made instead from B-lipotro-
pin. More recently, endomorphin-1 and endomorphin-2 have been found
as endogenous brain opioids. The endorphins and enkephalins are the best
known of all of these. Tyrosine seems to be essential for the opiate-like ef-
fects of B-endorphin and methionine-enkephalin, which o-endorphin mimics.
The latter peptide has been said to possess some amphetamine-like effects.
B-Endorphin release from the posterior lobe of the brain is inhibited by
dopamine. Opioid peptides impair the release of ACh, NE and DA, and in-
hibit testosterone, LHRH and LLH [see below]; their actions are facilitat-
ed by 5-HT. They are distributed throughout the CNS; endorphins are also
found in the pituitary gland and in the adrenals. Their release is calcium-
dependent. Enkephalin release is triggered partly by GABA receptors.

pn-Opiate receptors are most potently affected by B-endorphin, fol-
lowed by morphine and the endomorphins, methionine-enkephalin and leu-
cine-enkephalin, respectively. They cause slowed pulse, constricted pu-
pils, respiratory depression, analgesia, and withdrawal syndrome if de-
pendence is allowed to occur. Agonists of pu-receptors antagonise the ef-
fects of DMT and LSD in low doses; higher doses enhance the effects. 5-
Opiate receptors [subdivided into -1 and 8-2] are affected most strongly
by leucine-enkephalin, followed by methionine-enkephalin, B-endorphin and
morphine; it has similar actions to the p-receptor. k-Opiate receptors are
sensitive to dynorphins, neo-endorphins, and salvinorin A; they elicit some
degree of analgesia and diuresis, cause weak respiratory depression, and
can produce ‘dysphoric pseudo-hallucinations’. They down-regulate p-re-
ceptor mediated analgesia in opiate-naive rats, and potentiate it in opi-
ate-dependent animals. Agonists at this receptor also elevate corticoster-
oid levels, modulate immune response, decrease pilocarpine-induced sei-
zures and neurotoxicity, and mediate ‘aversive’ effects of A-9-THC. (-)-
Naloxone, which is a synthetic pu-k-antagonist, enhanced the effects of
DMT and LSD in low doses. Activation of opiate receptors also boosts
norharman [B-carboline] levels.

After release, peptides are broken down by peptidase enzymes, and
the fragments diffuse into the extracellular space. Morphine and codeine
have also been found in human milk, urine and CSF, though their meta-
bolic origin is unclear.

The Anandamide system has only recently been discovered, and
relatively little is known about it [compared to the other major systems].
THC and other cannabinoids from Cannabis bind to cannabinoid recep-
tor sites to produce their effects, which may also involve interaction with
the opioid and dopaminergic systems. The central receptors which medi-
ate psychoactive effects are known as CB1, and peripheral receptors as
CB2, although CBI receptors are also found peripherally. Activation of
CB receptors inhibits the enzyme adenylate cyclase, decreases cAMP lev-
els, produces analgesia for some types of pain, protects against brain is-
chaemia, ameliorates some symptoms of Multiple Sclerosis, enhances cer-
ebral blood flow, and stimulates feeding in newborns. Agonists of CB1-re-
ceptors also inhibit glutamine transmission. Some CB1 receptors are also
located on presynaptic nerve terminals, and their activation inhibits re-
lease of serotonin, acetrylcholine, norepinephrine, GABA and glutamine. Their
effect on dopamine release is contradictory, with in vitro rat brain studies
showing inhibition, and in vivo studies showing stimulation. CB1-mediat-
ed sedation is potentiated by D2-receptor agonists, and activation of D2-
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receptors enhances anandamide release in the striatum. Anandamide [N-
arachidonylethanolamine; AnNH] is one of the endogenous ligands for
CB receptors [though with a 30 times greater affinity for the CB1 recep-
tor], and is a long-chain fatty acid amide and neurotransmitter. It part-
ly mimics the effects of Cannabis, and is produced from arachidonic
acid and ethanolamine, with N-arachidonylphosphatidylethanolamine as
an intermediary product, via hydrolysis by the enzyme phospholipase D.
It has also been shown to weakly bind to vanilloid VR1 capsaicin recep-
tors [see Capsicum], possibly modulating pain response. A second CB
ligand in the brain was later discovered, sn-2-arachidonylglycerol [2-AG],
which is 170 times more prevalent in the brain than anandamide, and is a
full agonist of CB receptors. 2-AG seems to be present in lower levels in
CSF. It is produced from phosphatidylinositol(4,5)-bisphosphate by the
action of phospholipase C, resulting in 1,2-diacylglycerol [DAG], which
is transformed into 2-AG by the action of DAG lipase. Both anandamide
and 2-AG have been shown to protect neurons in the cerebral cortex from
ischaemic damage, and act as neuroprotectants after traumatic brain inju-
ry, as well as modulating the immune system, blood pressure, fever, pain,
cognition and memory. Arachidonic acid may be released post-synapti-
cally by NMDA-receptors, and it serves to increase neurotransmitter out-
put of pre-synaptic neurons, strengthening their function. Anandamide
and 2-AG are metabolised by fatty acid aminohydrolase, or FAAH [a.k.a.
anandamide aminohydrolase, or oleamide hydrolase], and/or a monoa-
cylglycerol-like enzyme. Two other endogenous fatty acid amides, olea-
mide and palmitoylethanolamide, have putative actions on the CB recep-
tors. Oleamide is a hypnotic, soporific and analgesic, which interacts with
CB1 and CB2 receptors to a small degree, 5-HT?2a receptors and ben-
zodiazepine-sensitive GABAa receptors to a higher degree. It mimics the
behavioural and analgesic effects of anandamide in mice, despite its lack
of significant CB-receptor binding. Palmitoylethanolamide mediates an-
algesic, antiinflammatory and antioxidant activities, which may also inter-
fere with the metabolism of anandamide, and has binding activity at CB2
and putative CB receptors. Recently it has been shown that schizophren-
ic patients have higher levels of anandamide and palmitoylethanolamide in
their CSF, as compared with non-schizophrenic controls.

The Purinergic system only recently came to be considered a NT-
system — it is based on adenosine, a purine alkaloid which is released by
neurons and received by its own receptors [the required criteria for a neu-
rotransmitter]. When activated, they produce behavioural sedation, bron-
chospasm, and dilation of cerebral and coronary blood vessels, as well as
regulating oxygen supply to cells, and decreasing the force of heart con-
tractions. These receptors also cause inhibition of the release of NE, DA,
ACh, GABA and glutamine. Purinergic receptors are classed as P1 [sub-
divided into Al, A2a, A2b, A3 and A4 types] or P2 [subdivided into P2x,
P2y, P2z, P2t and P2u types]; the former react with adenosine, the latter
with ATP-derivatives.

Other minor receptor types

Endothelin ETa, ETb and possibly ETc receptors

o [Sigma], o-1 and c-2 receptors [once putative opioid receptors] —
mediate some of the actions of PCP and ketamine [these are powerful
dissociative-anaesthetics with some ‘psychedelic’ activities].

Somatostatin SSTR1, SSTR2, SSTR3, SSTR4 and SSTR5
receptors - see GHRIH below.

Tachykinin NK1, NK2 and NK3 receptors

Trace amine [TA] receptors - recently discovered in central and pe-
ripheral nervous systems, causes CAMP production and may mediate
anxiolysis; ligands include many human trace amines including ryp-
tamine, DMT, tyramine and phenethylamine, and the non-endogenous
amphetamine, methamphetamine, MDMA and LSD.

Vanilloid VR1 receptors — ligands include capsaicin, N-vanillyloleamide
[olvanil] and anandamide. Activation increases peptide release, modu-
lates pain, causes vasodilation.

Vasopressin V1b receptors — ligand is vasopressin [see below]. Mice
lacking these receptors were found to be less aggressive, though with
deficits in social recognition, suggesting that antagonists of V1b recep-
tors may also act as ‘anti-aggression’ agents.

Hormone substances and co-transmitters
The following are substances which are not thought to be true neu-

rotransmitters, yet have neurotransmitter-like activities, or aid in the reg-

ulation of consciousness and physiological function. They are usually se-
creted into the blood or bodily fluids to be dispersed to other areas distant
from the point of release.

Adrenocorticotropin [ACTH] stimulates the proliferation of the adre-
nal cortex, and activates release of hormones from the adrenal cortex.
It is important in initiating and mediating complex behaviours, and
improves learning, memory, and skill retention.

Androstenol or 5a-androstenol [5aandrost-16-en-3a-o0l] is a pherom-
one made in the testes, and secreted by men in armpit sweat; it is also
found in female urine. It may have some sexual arousal effects in hu-
mans.

Androstadienone is a male steroid hormone which may act as a pherom-
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one; it appears to stimulate and improve mood in women, while act-
ing as a sedative in men.

Angiotensin II is a brain peptide which controls peripheral blood pres-
sure, and drinking behaviour. It stimulates vasopressin, oxytocin, ACTH
and LHRH release [see below]. Angiotensin has receptors, divided
into ATa and AT2 types; they are activated by angiotensin II and III.

Arginine vasotocin [AVT] is a peptide synthesised by the pineal. Its re-
lease into CSF is triggered by melatonin, and it seems to be responsi-
ble for some of melatonin’s effects on sleep [increasing REM sleep, and
colour and intensity of dreams].

Bradykinin is a peptide which when injected into parts of the brain
caused analgesia and raised blood pressure. It has B1 [BK1] and B2
[BK2] receptors.

CART [cocaine and amphetamine regulated transcript] peptides are forms
of messenger RNA found in the brain and gut. CART 55-102 is a
form which has been found to mediate [at least partially] locomotor
and CNS effects of cocaine and amphetamine. It appears to act as an ag-
onist at D2 dopamine receptors.

Cholecystolkinin [CCK 8] is a brain peptide that may aid in DA4-reg-
ulation. It seems to be involved in improving learning and memory.
CCK-8 sulfate ester is a sedative. There are cholecystokinin receptors
— CCKA [CCKI1] and CCKB [CCK2; gastrin receptor].

Cortisol is an adrenal steroid, secreted along with progesterone and
DHEA. It is excitatory, but long-term stimulation causes depression
and exhaustion. Its release is triggered by brain peptides, mediated by
ACTH from the pituitary gland, as well as [indirectly] corticotropin-
releasing factor [CRF] and vasopressin from the hypothalamus. CRF is
anxiogenic and causes arousal; it may improve memory.

Dehydroepiandrosterone [DHEA] is the most abundant steroid in the
blood, and is produced by the adrenal gland from cholesterol, which
is converted to pregnenolone, then either to DHEA or progesterone
and cortisol. Its secretion is stimulated by ACTH, and possibly prolac-
tin, and it is released episodically throughout the day, along with cor-
tisol. It also seems to be made in the brain, where it is excitatory and
prevents degradation of neurons. Here it shares some properties with
its precursor, pregnenolone, as they are both excitatory in areas of
the brain that promote active sexual arousal; they inhibit GABA and
BZ binding. Increase of DHEA production protects immune func-
tion, inhibits carcinogenic tumours, promotes bone growth, promotes
weight loss, boosts energy utilisation, lowers conversion of energy to
stored fat, lowers cholesterol, opposes the toxicity of glucocorticoid
steroids, increases EEG theta wave amplitude, and reduces prolac-
tin and 5-HT. It is metabolised to estrogens, androgens, androsterone,
and possibly pheromones in the skin. DHEA levels usually decrease
after about age 30, and continue to decline.

Delta-sleep-inducing peptide has been found in the brainstems of
sleeping and sleep-deprived mammals. Little is known about it, but
obviously it is a peptide, and aids in inducing delta-wave sleep.

Diazepam-binding inhibitor [DBI; ‘anxiety peptide’] is a brain pep-
tide which binds to the benzodiazepine receptor in the GABA-system,
blocking its effect and causing anxiety.

2-Dimethylaminoethanol [DMAE] is present in small amounts in the
brain, and enhances the production of AC# [it is a precursor to phos-
phatidyl-choline]. It is a mild stimulant which elevates mood, increases
intelligence, improves memory and learning, increases physical ener-
gy, and may help extend life-span, as well as improving sleep.

Estratetraene is a female steroid hormone which may act as a pherom-
one; although reputed to attract men, it appears to stimulate and im-
prove mood in women, while acting as a sedative in men.

Estrogens [oestrogens] promote sex drive in females, by increasing de-
sire, responsiveness and lubrication. The estrogen estradiol inhibits
MAQO; estrogens also facilitate the actions of 5-H7T, opioids, prolac-
tin and oxyrocin.

Growth hormone [GH] supports the growth of body tissue, as well as
generating a calm and confident mood.

Growth hormone release inhibitory hormone [GHRIH; somato-
statin (SOM)] prevents release of GH and ACTH, and inhibits TRH
[see below]. It blocks the release of VIP [see below], insulin, glucagen,
gastrin and renin in the gastro-intestinal system.

Luteinising hormone [LH] stimulates ovulation, progesterone synthe-
sis in the ovaries, and testosterone synthesis in the male gonads. It ap-
pears to initiate sexual attraction and approach.

Luteinising hormone releasing hormone [LHRH] is a peptide re-
leased from the hypothalamus, which triggers release of LH from the
pituitary. It has some effects on spatial orientation processes associat-
ed with learning.

Neurophysins I & II are proteins which are bound to oxyrocin and vaso-
pressin, respectively, and they are stored with them in the pituitary.
Nitric oxide [NOJ] is a gas which acts as an intra-cellular messenger, or
neuromediator. It is formed from L-arginine by the enzyme nitric-
oxide synthase [NOS], which produces L-citrulline and NO. NO is
thought to be important in learning and memory, and it is formed
mostly in areas of the brain important for these functions. Inhibition
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of NOS has been shown to impair learning and memory processes in
primates. NO diffuses from nerve terminals, and forms covalent link-
ages with several potential targets. It activates the enzyme guanyl cy-
clase [this converts guanosine triphosphate (GTP) into cyclic guano-
sine monophosphate (cGMP), which work very similarly to ATP and
cAMP, respectively], causing vessel-dilation; and regulates secretion of
LHRH, prolactin, oxyrocin and vasopressin [see below]. Carbon mon-
oxide works as a neuromodulator in a similar way.

Oxytocin is secreted from the pituitary gland and has its own recep-
tors, and is now regarded by some as a true neurotransmitter. It con-
trols milk ejection, and speeds uterine contractions during labour; it
is also a key substance known to be released in large amounts during
orgasm, in short pulsatory bursts, followed by a rest period. Because
it reaches its saturation levels rapidly, excessive or prolonged doses
block its effects. It is involved in interpersonal bonding, and facili-
tates attraction and touch sensation. It may have a negative effect on
memory retention. It increases circulation of DA, Ep, 5-HT, prolactin,
VIP, vasopressin, testosterone, estrogen, prostaglandin [see below] and
LLHRH, as well as increasing glutamate, o-1 adrenergic and choliner-
gic activity.

Pre-pro-opio-melanocortin [POMC] is a precursor to ACTH and the
endorphins.

Progesterone is a sexual depressant, reducing sensation and neural ex-
citation. It can cause depression and irritability, and lower testoster-
one levels. Its actions are facilitated by 5-H7, and it facilitates opio-
id activity.

Prolactin is an inhibitory hormone secreted by the pituitary gland. It is
involved in sperm production, and lowers sex drive.

Prostaglandins are fatty acids derived from arachidonic acid, catalysed
primarily by cyclo-oxygenase enzymes [which are inhibited by aspirin
and paracetamol]. They are synthesised and released as needed, and
modulate NE release, as well as causing ANS stimulation. In the hy-
pothalamus, they may be associated with producing fever caused by
bacterial toxins. Also derived from arachidonic acid in this process
are prostacyclin [very unstable; potently inhibits platelet aggregation;
a potent vasodilator which can cause hypotension] and thromboxane
A2 [very unstable; enhances platelet aggregation; released from tissues
following injury]. Leucotrienes are metabolites of arachidonic acid,
and are also released locally in response to injury, or antigen-anti-
body reaction.

Sleep-Promoting Substance A [SPS-A] is also known as uridine; it has
been found in sleeping and sleep-deprived mammals, and enhances
slow-wave sleep and dream-sleep.

Sleep-Promoting Substance B [SPS-B; GSSG]J is oxidised glutath-
ione, or y-glutamyl-cysteine-glycine disulfide; see SPS-A above. This
compound has also been shown to inhibit glutamic acid-binding.

Substance P is a neurokinin peptide found in the CNS and other parts
of the body. It modulates the sensations of pleasure and pain, causing
a pain reaction, inflammation, and some vasodilation; it also facilitates
memory. It causes smooth-muscle contraction in the gut, and is the
endogenous ligand for the neurokinin-1 [NK-1] receptor.

Taraxein is a protein complex which has been isolated from the blood
serum of schizophrenics. Injected into ‘normal’ subjects, it produc-
es many symptoms of schizophrenia; administered to a schizophren-
ic patient in remission, it caused a return of symptoms. It also renders
adrenolutin active in smaller amounts than usual. Human subjects
comparing it to LSD, mescaline and psilocybin all found taraxein to
have the most unpleasant CNS and peripheral effects [for the record,
most subjects reacted favourably to the other psychedelics]. This sub-
stance has, for some reason, received little further study, and I am not
aware of the active principles ever being isolated.

Testosterone promotes sex drive, assertiveness and aggression. It inhib-
its MAO; facilitates the action of DA, Ep and vasopressin; and inhibits
5-HT, opioids and prolactin.

Thyrotropin-releasing hormone [TRH] is a peptide which controls
release of TSH [see below] from the pituitary gland. It stimulates re-
lease of prolactin, GH, DA and NE, causing central stimulation [along
with excitation and hyperactivity]. Its release is calcium-dependent,
and is caused by potassium or electrical stimulation.

Thyroid-stimulating hormone [TSH; thyrotropin] is released from
the pituitary, and stimulates thyroid gland activity, such as thyroid-
hormone secretion, essential for normal metabolic processes, and
mental and physical development.

Vaso-intestinal polypeptide [VIP] is found in the alimentary canal,
pancreas and gall bladder. It relaxes most smooth muscle, causing va-
sodilation, hypotension, bronchodilation and relaxed intestinal mus-
cle. It induces the pancreas to release insulin, glucagen and GHRIH;
and the adrenals to create steroids. It causes excitation in CNS neu-
rons, where it stimulates release of prolactin, LH and GH from the pi-
tuitary; it also has ACh-potentiating activity at some muscarinic ACh-
receptors, and increases choline acetyltransferase activity. In the pine-
al, it stimulates cAMP and N-acetyltransferase activity. VIP release is
calcium-dependent.
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Vasopressin [anti-diuretic hormone] is also released from the pitu-

itary — it prevents water and salt depletion by inhibiting urination,
stimulating thirst and stimulating water reabsorption in the kidney. It
is excitatory, and facilitates sexual arousal in combination with testo-
sterone; it also improves attention, concentration, memory retention
and memory recall. In some parts of the brain, it may sensitise cholin-
ergic and glutamate activity. It is facilitated by a-1 adrenergic recep-
tors, and increased by ACh, DA, testosterone, estrogen, dynorphin,
substance P, angiotensin II, nicorine, and yohimbine; it is decreased by
5-HT, opiates, endorphins, GABA, o-2 adrenergic activity, progester-
one and alcohol. In some neurons, it can enhance response to glutamic
acid, though in others it inhibits the response. It also has some ACTH-
releasing capacity. It potentiates both cAMP and melatonin production
in the pineal induced by moderate NE-stimulation.

Zinc is a trace mineral nutrient discussed here as an exception — for oth-
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er nutrients, see the next chapter. It is involved in sperm manufacture,
and is excitatory, reducing GABA and opioid levels.

This chapter was compiled with the aid of the following references:
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INFLUENCING ENDOGENOUS CHEMISTRY

Apart from the obvious techniques of drug consumption, our neuro-
chemistry may be altered in a number of ways. For greater detail on some
of the procedures discussed below, see also the enjoyable and accessible
work of Wells and Rushkoff (1995). The practices outlined here are of-
ten used together in combination, and are usually more effective that way
(Prince 1980; pers. obs.). They are also often used in combination with
ingestion of sacred plants. Due to the often great synergy resulting from
such combinations, minimal dosages of psychedelic sacraments are often
suggested as being preferable, allowing one to focus whilst still reaching
great depth. The reader is encouraged to find out more about the practic-
es outlined here, as this can only be a summarisation, particularly in fields
related to yoga and meditational practices. Yoga and Tai-Ch’i, in particu-
lar, are easiest to learn in a group situation with a teacher that you like.

Dietary influences

The diet is crucial to any CNS activity taking place, for without foods
our vital organs, including the brain, would not function [possibly with
adept ‘Breatharians’ excluded!]. Vitamins and mineral nutrients can have
subtle influences on consciousness, as well as being important in physi-
ological functions, some of which are involved in the regulation of neu-
rochemistry. Some are vital as co-factors in the manufacture of neuro-
transmitters, while some aid in other processes necessary for conscious-
ness, such as maintaining proper circulation [distributing, amongst oth-
er things, oxygen, which is essential for cells and neuronal function].
Nutrients are best absorbed in the form of food, rather than as supple-
ments. Supplemental nutrient mega-dosing may sometimes do more
harm than good, and should not be employed for extended periods. Here
is a run-down of nutrients and their potential roles in CNS function, bear-
ing in mind that these summaries are not complete:

Vitamin A [B-carotene; retinol] aids vision, builds resistance to respi-
ratory infections, shortens duration of diseases and promotes healthy
growth. Good sources are carrots, green & yellow veges, eggs, dairy
products, yellow fruits, meats and fish liver oils.

Vitamin B1 [thiamine] keeps nervous system, muscles and heart func-
tioning normally, and positively affects mental attitude. Needed most
in stressful situations. It is also a powerful antioxidant. Good sources
are dried yeast, rice husks, whole wheat, oatmeal, peanuts, bran, milk,
seafood and most veges.

Vitamin B2 [viboflavin] is also needed in stressful situations, and ben-
efits the vision, as well as inhibiting AChE. It has an important role
in metabolism [particularly for that of B6], as well as aiding growth
and reproduction. Good sources are milk, yeast, cheese, leafy greens,
eggs and meats.

Vitamin B3 [niacin, or nicotinic acid; and another form of B3, ni-
acinamide, or nicotinamide] can be made in the body from zryp-
tophan by the enzyme tryptophan oxidase, requiring also B1, B2 and
B6; it is also essential for the synthesis of cortisone, insulin and sex
hormones. It is necessary for a healthy nervous system; a lack of it can
bring about negative personality changes. Niacin can enhance mem-
ory, and nicotinamide has benzodiazepine-like activity [sedative, hyp-
notic, anticonvulsant in large doses; see diazepam). Large doses [in the
gram-range] should only be used under medical supervision, as they
can cause liver damage, diabetes and other health problems. Good
sources of B3 are whole wheat, brewer’s yeast, eggs, roasted peanuts,
avocados, dates, figs, prunes, fish and lean meats including poultry.

Vitamin BS5 [pantothenic acid; pantothenol; panthenol] is vital for
proper adrenal function, and helps in cell building and CNS develop-
ment. It is needed in the conversion of choline to acerylcholine, and con-
version of fats to energy, as well as antibody synthesis. Also a powerful
antioxidant. Good sources are whole grains, wheat germ, bran, green
veges, brewer’s yeast, nuts and crude molasses.

Vitamin B6 [pyroxidine] is needed for proper absorption of B12, pro-
tein and fat. Helps convert mryptophan to niacin. Helps prevent nerv-
ous disorders, though too much [2-10g a day] can cause them [ie.
mental overactivity]. It alleviates nausea, and promotes proper syn-
thesis of anti-ageing nucleic acids. Can enhance dream-recall. Good
sources are brewer’s yeast, wheat bran and germ, cantaloupe, cabbage,
milk, eggs, crude molasses and meats.

Vitamin B12 [cobalamin] needs calcium and a properly functioning
thyroid to aid absorption. It increases energy and maintains a healthy
nervous sytem — it can relieve irritability, as well as improving concen-
tration, memory and balance. A deficiency, in time, can cause brain
damage. Reported anecdotally to intensify dream colouration [in 1mg
doses]; 3mg a day increases sensitivity to bright-light induced melazo-
nin suppression. Good sources are fermented yeast, eggs, milk, cheese,
mushrooms, fish, beef, pork and organ meats such as kidney and liv-
er.

Vitamin B15 [pangamic acid] is an antioxidant, working best with vi-

tamins A and E. It can speed recovery from fatigue, aid protein syn-
thesis, protect against toxins and stimulate the immune system. Good
sources are brewer’s yeast, whole brown rice, whole grains, pumpkin
seeds and sesame seeds.

Vitamin C [ascorbic acid] is important in growth and repair of cell tis-
sue, and helps iron absorption, as well as being an antioxidant. It is
used up rapidly during stress periods, and aids in preventing infections
and allergies. It acts as a dopamine-receptor blocker. Good sources are
citrus fruits, berries, green leafy veges, capsicum, tomatoes, cauliflow-
er, potatoes, sweet potatoes, and rosehips.

Vitamin D [ergosterol; calciferol] may be produced in the skin with
sunlight, or may be obtained from the diet. It aids in assimilation of
vitamin A, calcium and phosphorous. Good sources are fatty fish, liv-
er, egg yolks and dairy products.

Vitamin E [tocopherol] is an antioxidant stored in the adrenals, pitui-
tary, testes, heart, blood, liver, muscles, uterus and fatty tissues. It is
a vasodilator and anticoagulant which enhances the activity of vita-
min A. Good sources are wheat germ, whole wheat, soya beans, veg-
etable oils, broccoli, Brussels sprouts, leafy greens, whole grain cere-
als and eggs.

Biotin [Coenzyme R; vitamin H] is essential for fat and protein metab-
olism. Deficiency causes extreme exhaustion. Good sources are nuts,
fruit, brewer’s yeast, egg yolk [without egg white, which prevents ab-
sorption], milk, unpolished rice and organ meats.

Calcium [Ca] maintains strong bones and teeth, and aids in iron me-
tabolism. It aids impulse transmission in the nervous system, and can
help alleviate insomnia. Good sources are dairy products, soy beans,
peanuts, walnuts, sunflower seeds, dried beans, leafy green veges and
salmon.

Folic acid is important for RNA and DNA production. It can ward off
anaemia, and act as an analgesic. Good sources are dark-green leafy
veges, carrots, tortula yeast, egg yolk, melons, apricots, pumpkins, av-
ocados, beans, whole wheat, dark rye flour and liver.

Iodine [I; iodide] is mostly stored in the thyroid; it can improve energy
and mental reaction times, as well as help in burning excess fat. Good
sources are onions, seafood and kelp.

Iron [Fe] is needed for proper metabolism of B vitamins, as well as pro-
duction of haemoglobin and some enzymes. It can prevent fatigue,
and promote resistance to disease. Good sources are meats, fish, soy-
bean hulls, dried peaches, egg yolks, nuts, beans, asparagus, spinach,
molasses and oatmeal.

Magnesium [Mg] can reduce stress and depression, and is essential for
nerve and muscle function. It is also needed in converting blood sugar
to energy, and in metabolism of vitamin C, calcium, phosphorous, so-
dium and potassium. Good sources are figs, lemons, grapefruit, corn,
almonds and other nuts, seeds, apples, dark-green veges, dairy prod-
ucts, meats and fish.

Phosphorous [P] requires vitamin D and calcium for proper utilisation.
It is needed for the transference of nerve impulses, and is involved in
virtually all physiological reactions. Good sources are whole grains,
nuts, seeds, eggs and dairy products.

Potassium [K] works with sodium, and regulates water balance and
heart rhythms. It is decreased by stress; deficiency of potassium and
sodium together diminishes proper functions of nerves and muscles. It
can aid in oxygenating the brain. Good sources are watercress, citrus,
sunflower seeds, bananas, potatoes, green leafy veges and mint leaves.

Sodium [Na] helps with proper nerve and muscle function, and helps
keep other mineral nutrients soluble for use. High intakes deplete
potassium levels. Good sources are salt, carrots, beetroot and arti-
chokes.

Zinc [Zn] can promote growth and mental alertness, and may be vital in
DNA synthesis. It ensures efficient metabolism [especially of vitamin
A], and maintenance of cells and enzymes. It is depleted by corticos-
teroids, and renders cells more resistant to toxins and oxidation. Good
sources are wheat germ, brewer’s yeast, pumpkin seeds, eggs, ground
mustard, meats and seafoods.

Besides nutrients, the food we eat also contains trace amounts of oth-
er compounds which are either psychoactive, potential precursors, neuro-
transmitters or of interest due to their relation to chemicals in these crite-
ria. However, many of these substances are weakly active at best, and do
not easily cross the blood-brain barrier — also, they are concentrated in
foods at relatively low levels. Thus, this information is presented primari-
ly to illustrate the widespread nature of these chemicals. To be used prac-
tically, they would [in most cases] need to be extracted under laborato-
ry conditions. In many of these plants, this would not be practical. Some
of the hidden secrets in common foods are broadly summarised below.
Bananas [see Musa], Citrus, passionfruit [see Passiflora], plums [see
Prunus], eggplant and potatoes [see Solanum] will be discussed under
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their own entries in the second part of this book.

Apple [Malus domestica] — melatonin [47.6 pg/g], AChEID’s, narcotine;
phenethylamine in leaves of an unidentified Malus sp.

Asparagus [Asparagus officinalis] — melatonin [9.5 pg/g]; shoots are re-
garded as aphrodisiac (Ritsch 1990) [see also Endnotes)]

Avocado [Persea americana)] — serotonin [5-HT][10 pg/kg], tyramine [23
ng/kgl, dopamine [DA][4-5 ng/kg] [see also Endnotes)

Barley [Hordeum vulgare] — melatonin [378.1 pg/g], gramine [535 mg/kg
fresh 14-day old plant shoots (var. Champlain)], tryptamine [2.18 mg/
kg from same plant], mryprophan [46 mg/kg from same plant], 3-ami-
nomethylindole, N-methyl-aminomethylindole, 5-HT [in barley malt,
along with N-methyl-5-H7, indole-3-acetic acid, 3-aminomethylin-
dole, gramine), tyramine, N-methyl-zyramine, hordenine

Beetroot [Beta vulgaris var. cruenta] — zyramine [160 mg/kg], DA,
AChET’s

Brewer’s yeast [Saccharomyces cerevisiae] — indole-di-p-indolylmeth-
yleneindolenine

Broad bean [Vicia faba] — L-DOPA [up to 0.25%, either in free-form or
as a B-glycoside], epinine

Cabbage [Brassica oleracea] — melatonin [107.4 pg/g], tyramine [440-800
mg/kg], narcotine [0.00004%][see also Brassica]

Carrot [Daucus carota] — melaronin [55.3 pg/g], tyramine [0-230 mg/
kg] [see also Daucus]

Cucumber [Cucumis sativus] — melatonin [24.6 pg/g], tyramine [250 mg/
kg] [see also Methods of Ingestion, Endnotes)

Ginger [Zingiber officinale] — melatonin [583.7 pg/g], acetone, benzalde-
hyde, GABA, aspartic acid, borneol, camphor, 6-gingerol [sedative and
anti-5-HT], glucose [acetylcholinergic, memory enhancer], glutam-
ic acid, glycine, histidine, iso-eugenol-methyl-ether, lecithin [source of
phosphatidyl-choline] , methionine, niacin, thiamine, phenylalanine, tyro-
sine, 6-shogaol [sedative, anti-5-HT], B-thujone [and many more] [see
also Endnotes]

Grape [Vitis vinifera] — zyramine [24-1400 mg/kg], trans-1,2,3,4,5-pen-
tahydroxypentyl-1,2,3,4-tetrahydro-f-carboline-3-carboxylic acid
[0.43-0.85 mg/L in juice], and the cis-isomer [1.5-3 mg/L in juice]

Indian spinach [Basella alba] — melaronin [38.7 pg/g]

Japanese butterburr [Patasites japonicus] — melatonin [49.5 pg/g]

Japanese radish or Chinese cabbage [Brassica campestris] — mela-
tonin [657.2 pg/gl, tryptophan-indoleacetamide, tryprophan-1-MeO-
indoleacetonitrile, ryprophan-4-MeO-indoleacetonitrile [see also
Brassica)

Kiwi fruit [Actinidia chinensis] — melatonin [24.4 pg/g][see also
Actinidia]

Lentils, brown [Lens esculenta] — desmethyl-diazepam [0.008-0.02 ng/
gl

Mushroom, edible [Agaricus psalliota brunnescens] — diazepam [0.002-
0.003 ng/g]

Oats [Avena sativa] — melatonin [1796.1 pg/g], tryptamine [0.03 mg/kg
fresh] [see also Endnotes]

Onion [Allium cepa] — melaronin [31.5 pg/g]

Pea [Pisum sativum] — 5-H7 [0.0001% in stems, 0.00009% in tendrils],
tyramine, norepinephrine [NE] [14 day-old plants — 0.00008% in stems,
0.00018% in tendrils, 0.0001% in leaf]

Pineapple [Ananus comosus] — melatonin [36.2 pg/g], serotonin [in juice],
trans-1,2,3,4,5-pentahydroxypentyl-1,2,3,4-tetrahydro-f3-carboline-
3-carboxylic acid [0-0.48 mg/L in juice, 0.0000089% in jam], and the
cis-isomer [0.036-1.7 mg/L in juice, 0.000019% in jam]; eaten with
‘chili’ [see Capsicum] or taken in rum with honey, it is regarded as
an aphrodisiac (Ritsch 1990)

Purslane [Portulaca oleracea] — DA, NE

Radish [Raphanus sativus] — ryramine [200 mg/kg], melatonin
[112.5 pg/g]

Rice [Oryza sativa japonica] — melatonin [1006 pg/g], diazepam [0.006-
0.05 ng/g], desmethyl-diazepam [0.003-0.004 ng/g], peptide opioid
ligands in albumin

Soy beans, yellow [Glycine max] — diazepam [0.006-0.05 ng/g], desme-
thyl-diazepam [0.004-0.006 ng/g]

Spinach [Spinacia oleracea) — zyramine [up to 680 mg/kg], DA, rubis-
colin-5 and rubiscolin-6 [opioid peptides derived from the common
plant enzyme Rubisco (d-ribulose-1,5-biphosphate carboxylase/oxy-
genase); rubiscolin-6 has shown learning improvement and anxiolytic
activity in mice, and appears to be an agonist at D1, sigma-1 and del-
ta opioid receptors]

Strawberry [Fragaria magna] — melatonin [12.4 pg/g], trans-1,2,3,4,5-
pentahydroxypentyl-1,2,3,4-tetrahydro-B-carboline-3-carboxylic acid
[c.0.000008% in jam], and the cis-isomer [c.0.000031% in jam][see
also Endnotes)

Sweet corn [Zea mays] — melatonin [1366.1 pg/g], tryptamine [0.05 mg/kg
fresh], N-(p-coumaryl)-zrypramine [140 pg/kg], N-ferulyl-trypramine
[40 pg/kg], tyramine, desmethyl-diazepam [0.005-0.015 ng/g] [see also
Endnotes)

Taro [Colocasia esculenta] — melatonin [54.6 pg/g][see also Endnotes)
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Tomato [Lycopersicon esculentum] — tryprophan [12 mg/kg from fresh 6-
week old plant shoots], tryptamine [4 ng/gl, 5S-HT [12 pg/g], melatonin
[32.2 pg/g], tyramine [4-51 ng/g, leaves], 3-formylindole, indole-3-ace-
tic acid, narcotine, traces of nicotine, AChEDI’s in leaves, trans-1,2,3,4,5-
pentahydroxypentyl-1,2,3,4-tetrahydro-B-carboline-3-carboxylic acid
[0.06-0.43 mg/L in juice, ¢.0.000035% in ketchup, 0.000129% in
tomato concentrate], and the cis-isomer [0.27-1.89 mg/L in juice,
¢.0.000121% in ketchup, 0.000519% in tomato concentrate]

Walnuts [Juglans regia] — 5-HT [170-340 g/kg], tyramine [0.0095% in
leaf]

Watermelon [Citrullus vulgaris] — ryramine [460 mg/kg]

Welsh onion [Allium fistulosum] — melatonin [85.7 pg/g]

Wheat [Triticum vulgare] — mrypramine [0.2 mg/kg fresh], hordenine, di-
azepam, N-desmethyl-diazepam, deschloro-diazepam, 2-chloro-di-
azepam, T-deschloro-2’-chloro-diazepam, delorazepam,lormetazepam,
exorphins A4, A5, B4, B5 and C [opioid peptides in gluten; A5 has im-
proved learning in mice]

(Applewhite 1973; Bell 1973; Culvenor 1970; Ehmann 1974; Hanson
1966; Hartmann et al. 1972; Hattori et al. 1995; Herraiz & Galisteo
2002; Hirata et al. 2007; Husson 1985; Lovenberg 1973; Lundstrom
1989; Rimpler 1965; Schneider et al. 1972; Schulick 1996; Smith 1975;
Teschemacher 2003; Udenfriend et al. 1959; Usneld et al. 1989; Wheaton
& Stewart 1970; Whitaker & Feeney 1973; Wildmann et al. 1988; Yang et
al. 2001; Yoshikawa et al. 2003).

Overindulging in cheese has long been said to result in nightmares,
though whilst a recent study found a variety of cheeses to improve sleep
and apparently increase and influence dream activity and content, night-
mares were not reported. Interestingly, different types of cheese seemed
to produce different kinds of dreams in the majority of test subjects. The
pharmacology behind this is unknown, but often attributed to ryprophan
for want of a better explanation (British Cheese Board 2005). Some
cheeses use potentially psychoactive mould fungi in their manufacture
[eg. see Penicillium], which might play a role in the phenomenon (pers.
obs.). Also worth noting is the presence of traces of morphine in human
and cow milk (Hazum et al. 1981; Teschemacher & Koch 1991), which
would presumably also be present in cheese. Likewise, proteins present in
milk may fragment to yield opioid peptides such as casoxin D or a-casein
exorphins [from a-casein], f-casomorphins or f-casorphins [from f-ca-
sein], casoxins A. B & C [from k-casein], a-lactorphins [from a-lactalbu-
min], B-lactorphin [from B-lactoglobulin] and lactoferroxins [from lacto-
ferrin]. These act as opioid agonists, except the casoxins and lactoferrox-
ins which act as antagonists (Teschemacher & Koch 1991; Teschemacher
et al. 1997).

Morphine has also been found in hay and lettuce [2-10 ng/g][see
Lactuca] (Hazum et al. 1981). Peptides with opioid activity have been
found in bovine serum albumin and hemoglobin, which may be present in
meat (Teschemacher 2003). Histamine is found in large amounts in poorly
stored fish [up to several g/kg], some ripened cheeses [up to 400 mg/kg],
wine [generally below 10 mg/L], dry fermented sausages [400 mg/kg], soy
sauce [220 mg/kg] and tamari [2393 mg/kg]. Oral ingestion of large quan-
tities of histamine can cause typical symptoms of allergic-reaction, such as
flushing, intense headache, nausea, vasodilation, constriction of chest, etc.
(Slorach 1991). It may be that the “Chinese Restaurant Syndrome” that
has been sensationalised by the media in the past, is due not only to MSG
[monosodium-glutamate, a form of glutamic acid; flavour-enhancer 621],
but also to histamine (pers. obs.). Soy sauce and sake [rice wine] also con-
tain B-carbolines [THRC-3-carboxylic acid, 1-methyl-THBC-3-carboxyl-
ic acid, harman and B-carboline (norharman)] (Shulgin & Shulgin 1997);
some of these [as well as tetrahydroharman] are also found in red wine
(Allen & Holmstedt 1980; Shulgin & Shulgin 1997), as well as ananda-
mide (Rétsch 1999b). Red wine, but not white wine, was shown to inibit
cytochrome P450 3A4, but with only 16% of the efficiency of grapefruit
juice in this regard [see Citrus] (Chan et al. 1998). Beer contains traces
of 6-OH-THC (Shulgin & Shulgin 1997), amongst other things [see also
Humulus]. The B-carbolines can be formed from wryprophan by pyroly-
sis, as has been demonstrated in charred egg yolk [harman, norharman,
1-isopentyl-p-carboline and 1-(1-methyl-butyl)-B-carboline] (Tsugi et al.
1973) and roasted chicory root [Cichorium intybus] [karman and norhar-
man] (Proliac & Blanc 1976), the latter of which also contains lactucin,
lactucopicrin [see Lactuca], and related compounds [in both leaf and
root, though some studies found no lactucin in roots], and has a sedative
action antagonistic to caffeine (Balbaa et al. 1973; Kisiel & Zielinska 2001;
Sessa et al. 2000). Chicory, incidentally, is said to be narcotic in India
(Nadkarni 1976). The B-carbolines can also be formed under conditions
that may occur during food processing, resulting from tryprophan reacting
with glucose or other reducing sugars. These include 1-acetyl-B-carboline
and (1R,3S)-1-(D-gluco-1,2,3,4,5-pentahydroxypentyl)-THBC [which
may be transformed into 1-(D-gluco-1,2,3,4,5-pentahydroxypentyl)-p-
carboline with oxidation] (Rénner et al. 2000). Processing is thought to
be behind the formation of B-carbolines [harman and norharman] found
in reasonably high levels in cooked fish and meat [especially when well-
done], sauces such as soy sauce and Tabasco, fermented alcoholic bev-



THE GARDEN OF EDEN

erages, toasted bread and coffee [see Coffea]. Raw fish also contained
THBC-3-carboxylic acid, with levels it and of 1-methyl-THBC-3-carbox-
ylic acid increasing in cooked or smoked fish and meat; both act as precur-
sors to harman and norharman (Herraiz 2000b, 2004). See also Endnotes.

Recent research has found that foods rich in fats and sugars [such as
most ‘fast food’ and ‘junk food’], despite being unhealthy, are mildly psy-
choactive and probably addictive, triggering release of brain endorphins
and enkephalins which in turn induce dopamine release. This is a path of
action shared by strongly habituating drugs such as heroin and cocaine,
though of a lower magnitude than such drugs (Martindale 2003).

Alcohol and caffeine, which many people regularly consume with their
meals, interfere with absorption of some of the vital nutrients, and should
preferably be avoided or consumed at least 1-2 hours apart from meals.
Alcohol was long thought to destroy brain cells by causing the withdraw-
al of necessary water from them (Dean & Morgenthaler 1990; Lewis &
Clouatre 1996; Mindell 1982; Vayda 1992). Although it now appears that
alcohol consumption does not markedly destroy neurons, it can still de-
stroy white matter and cause other kinds of reversible brain damage in al-
coholics (Tyas 2001). To avoid the majority of negative after-effects from
alcohol, consuming an equal amount of water between drinks is recom-
mended - although moderation is still best.

Alcohol [or ethanol] consumption may also result in endogenous for-
mation of tetrahydroisoquinoline and f-carboline alkaloids, from the con-
densation of endogenous phenethylamines or indoles with acetaldehyde, a
metabolite of ethanol [see above for discussion of similar reactions in food
processing, and substances found in alcoholic beverages]. Such alkaloids
include salsolinol, O-methylsalsolinol, karmalan, 6-OH-tetrahydroharman,
harman, and possibly 1-methyl-B-carboline and pinoline. However, similar
reactions and metabolites may be observed without alcohol consumption
(Collins 1983; Deitrich & Erwin 1980; Shulgin & Shulgin 1997).

The foods we eat also supply most of our essential amino acids [see
Neurochemistry], either in free form or bound in proteins. After consump-
tion, a portion is transported into the brain and metabolised to produce
neurotransmitters, or otherwise influence physiological functions. The
‘abnormal’ metabolites of some of these neurotransmitters [especially of
dopamine, epinephrine, norepinephrine and serotonin] have been proposed in
the past to contribute to types of schizophrenia, in the case of genetic en-
zymatic defects causing excessive production of some of these metabolites
(eg. see Rodnight 1983; Rosengarten & Friedhoff 1976; Wyatt & Murphy
1976). Although no conclusive evidence has yet been found to support
the validity of any of these assumptions, in connection to mental illness, it
would not seem unlikely if such metabolites were involved in some way in
the symptoms of some people. Given the effects of some of these powerful
substances [such as DMT], imagine the reaction of a person feeling such
effects, who had not taken any drug, nor had access to any logical explana-
tion for this potentially terrifying state of mind. Continuing negative reac-
tions, manifesting in a psychosis or other aberrations, would be expected.
This is contrasted with the usually positive experiences of those who con-
sciously choose to ingest such substances, with a good set and setting, or
of those who deliberately awaken such endogenous biochemical changes
through other means. To the informed psychonaut, who is attempting to
induce such a state intentionally, and is not making any permanent met-
abolic alterations in order to do so, a somewhat more brief and positive
outcome could be hoped for.

[Also, as mentioned in Neurochemistry, the protein substance tarax-
ein has been implicated in schizophrenia, apparently with a stronger cor-
relation than has been reported for any of the abnormal metabolites men-
tioned above, and is chemically unrelated to them. It is unclear why tarax-
ein has been the focus of so little scientific enquiry.

Part of the confusion in this issue no doubt also arises from the fact
that many scientists have persisted in viewing schizophrenia as effectively
a unified, defined disease, which it is not — rather, it serves as a label giv-
en to a loose assemblage of symptoms, most of which may or may not ap-
ply in any given case. To establish a single endogenous metabolite as being
responsible for all of the symptoms of ‘schizophrenia’ seems a goal des-
tined to failure.]

Amino acids compete with each other to varying degrees, and for any
one amino acid to gain prominence in the metabolism, its concentra-
tions must be raised above those of competing amino acids. One way this
can be approached is by obtaining preference over either indoles or cate-
cholamines through regulating carbohydrate and protein intake. As zryp-
tophan is usually the least-prevalent amino acid in proteins, consumption
of a high-protein meal will not favour zryprophan crossing the blood-brain
barrier in preference to tyrosine; however, consumption of a high-carbo-
hydrate meal induces insulin secretion, which lowers the levels of oth-
er amino acids, boosting the relative levels of tryprophan available to the
brain (Fernstrom & Wurtman 1973; Lieberman 1987).

Another approach, which allows for a broader range of amino acids to
manipulate, is known as precursor-loading. It involves oral ingestion of ei-
ther foods particularly rich in a particular amino acid, or the amino acid
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in pure form, as well as vitamins and minerals crucial for the required bi-
osynthesis. Relatively large amounts usually must be consumed, to allow
for the fact that only a small portion will reach the brain; also, effects may
be rather delayed in onset. This then either allows the amino acid as it is to
elicit effects, or for it to be affected by enzymes and converted to its relat-
ed neurotransmitters. It should still be borne in mind that feeding precur-
sors in one end and hoping the desired reaction results [see below] is still
somewhat of a ‘crap-shoot’, and the potential explorer should, as always,
be very careful! Cyclic and/or chaotic changes in the metabolism and bio-
chemistry of an individual can make the results highly unpredictable.

It is known that preloading with methionine can increase the produc-
tion of N-methylated derivatives; for example, if given with wryprophan,
then DMT, bufotenine and/or 5-methoxy-DMT may potentially be pro-
duced, resulting in a state characteristic of those chemicals in the CNS.
This process is greatly exacerbated with the co-administration of an
MAO-inhibitor [MAOI], which prevents immediate degradation of these
metabolites (Beaton et al. 1975; Cohen et al. 1974; Kety 1961; Sprince
1970). Inhibition of both MAO-A and MAO-B is required for full elic-
itation of the ‘psychedelic indole syndrome’, when tryprophan is given,
though MAO-A inhibition is most crucial (Kruk & Pycock 1983; Squires
1978); this is also reportedly a requirement for the full development of ‘se-
rotonin syndrome’ [see below] (Sternbach 1991).

One underground publication described a theoretical method to boost
endogenous production of 5-methoxy-DMT, by consuming chocolate bars
[to boost carbohydrate levels] along with a large oral dose of L-zryprophan
and an MAOI (Most 1986). However, Most did not note whether he had
actually tried this method himself [I believe he probably had not], or if
he knew of anyone who had. Care should be taken when combining large
amounts of seroronin precursors with an MAOI, as excessive central levels
of this neurotransmitter can cause a potentially dangerous disorder known
as ‘serotonin syndrome’ [see below].

MAUOISs can also be used to increase and modify the effects of some
other drugs [such as Psilocybe mushrooms, 5-hydroxytryptophan and
LSD] (Kent 1995/96; Squires 1978; pers. comms.). An MAOI given
with reserpine results in an excited state reminiscent of LSD in animals,
and MAOIs also potentiate amphetamine and ephedrine (Squires 1978).
MAOISs, particularly inhibitors of MAO-A, allow for DMT [which would
normally be metabolised before reaching the brain] to express oral activ-
ity (McKenna et al. 1984a; Ott 1994; Sai-Halasz 1963). This is the ba-
sis of what is known as the ‘ayahuasca effect’ [see Methods of Ingestion,
Banisteriopsis].

Some MAOIs have been shown to induce pineal N-acetyl transferase
activity (Finnin 1979); and MAO-A inhibitors also increase pineal lev-
els of N-acetyl-serotonin and melatonin, an effect which was negated by
coadministration of propranolol, a B-adrenergic antagonist. High doses
[or chronic administration of low doses] of MAO-B inhibitors also inhib-
it MAO-A (King et al. 1982; Nathan 1998; Oxenkrug 1999). Inhibition
of MAO-B results in a rise in catecholamine concentrations, including
phenethylamine [PEA] and ryramine. PEA is largely inactive if MAO-B is
not inhibited (Sabelli et al. 1978).

Strong or ‘irreversible’ MAO-B inhibition [or non-selective MAOIs]
can be a problem, particularly with foods high in zyramine or tyrosine
[such as banana peel or essence (see Musa), aged products such as meats
or cheeses, yeast products, and fermented foods — consult your physician
for a full list] as a hypertensive crisis can result, in which there is a mas-
sive rise in blood pressure which can cause cranial haemorrhage and even
death. This is mostly only a concern with ‘irreversible’ MAOIs, which are
synthetic pharmaceuticals, and generally non-selective as to MAO-type.
Caution should still be exercised with short-term MAOIs, as such foods
can still initiate a hypertensive crisis if eaten in quantity on the same day
as taking a short-term MAOI (Julien 1995; Mashford et al. 1993; Ott
1994, 1996).

In a similar vein, combination of an MAOI with a selective-seroton-
in-reuptake-inhibitor [SSRI], such as Prozac™ [fluoxetine] or other ser-
otonergic drugs, can result in what is known as ‘serotonin syndrome’, due
to an over-abundance of synaptic serotonin [increased extracellular lev-
els do not necessarily result in this syndrome], causing over-stimulation
of central 5-HT 1a receptors. The reaction can also occur when combin-
ing an MAOI with MDMA [3,4-methylenedioxy-methamphetamine; ‘ec-
stasy’], dextromethorphan [DXM], or large doses of serotonin precursors,
such as tryptophan and 5-hydroxytryptophan. The syndrome seems to be a
result of non-specific serotonin-receptor blockade, though 5-HT1a sub-
types are most important. Symptoms include drowsiness, rigidity, shiver-
ing, agitation, restlessness, hyperreflexia, clumsiness, nausea, flushing, di-
arrhoea, sweating, euphoria, mental confusion, feeling of inebriation, fe-
ver, and rarely coma and death. If the responsible chemicals are eliminat-
ed from the diet, symptoms usually subside within 24hrs. However, in cas-
es including delirium, symptoms have been observed to last up to 4 days.
Combining L-DOPA with an MAOI can result in behavioural symptoms
similar to those seen with zryprophan and an MAOI (Bodner et al. 1995;
Gillman 1998; Sternbach 1991).

SSRI’s can interfere with the activity of serotonergic psychedelics,
though the nature of the interference seems to depend on both the type
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of SSRI used, and the psychedelic used (pers. comms.). This is based on
both subjective observations in humans [usually spread anecdotally], and
observations on experimental animals treated with such drugs. For ex-
ample, the SSRI (+)-fluoxetine has been observed to potentiate some ef-
fects of LSD in both rats and humans [contradicted by most other hu-
man experience — see below]. Some people have experienced ‘LSD flash-
backs’ when using SSRI’s such as fluoxetine, paroxetine [Paxil™] or ser-
traline [Zoloft™]. Potentiation between various SSRI’s and DOM [2,5-
dimethoxy-4-methyl-amphetamine; ‘STP’] or ibogaine has also been ob-
served in rats, though not with S-methoxy-DMT [except at high doses,
with fluoxetine] (Winter et al. 1999a). However, psychonauts also report
that SSRI’s can block the effects of many psychedelics. A recent overview
of psychonautic reports indicated that fluoxetine decreases the effects of
LSD, MDMA and ketamine, without altering response to psilocybin, al-
though a friend of mine has found that for her, fluoxetine decreases the
effects of Psilocybe mushrooms. Sertraline decreased the effects of LSD
and MDMA only at high doses [of the former], whilst normal doses did
not affect the response to LSD or psilocybin. Paroxetine and trazodone
[Desyrel™] decreased the effects of LSD. Conversely, tricyclic antidepres-
sants such as imipramine [Tofranil™], desipramine [Norpramine™] and
clomipramine [Anafranil™] increased the effects of LSD, and lithium in-
creased the effects of LSD and psilocybin (Bonson 2002).

Some people have a mutation in the structural gene for MAO-A; the
resultant permanent neurochemical imbalance has been observed to man-
ifest, in those males studied, as aggressive and antisocial behaviour, as
well as ‘borderline mental retardation’ (Brunner et al. 1993). Chronic,
but not acute, schizophrenics have been observed to have low platelet
MADO levels, but brain levels were normal. MAO abnormalities appear
to be at least partly due to genetic inheritance (Rodnight 1983; Wyatt &
Murphy 1976).

Consumption of an AChE-inhibitor [AChEI] such as physostigmine
can increase acetylcholine [ACh] levels (Seiden & Dykstra 1977); see also
huperzine A and galanthamine. AChE-inhibitors can cause sedation, sub-
jective internal agitation or jitteriness, confusion, impaired concentration
and short-term memory, and sometimes nausea and vomiting. Central ef-
fects are often more predominant in those who get little in the way of nau-
sea or vomiting. Nightmares may be more frequent in the first sleep af-
ter other symptoms have subsided (Bowers et al. 1964). AChE-inhibitors
can be hazardous in overdose, acting as convulsants and causing symp-
toms associated with cholinergic receptor stimulation; death may result
from respiratory paralysis. Many pesticides and nerve poisons are AChE-
inhibitors; these are much more dangerous because their activity is high-
ly potent and ‘quasi-irreversible’ rather than moderate and short-term.
Atropine and similar anticholinergic drugs are used as emergency anti-
dotes to AChEI poisoning (Katzung & Trevor 1995).

It should be mentioned briefly that overeating or poor digestion, com-
bined with a diet high in animal protein and fat, can cause [besides bowel
cancer] a build-up of bowel toxins [such as indole, indican, skatole, gua-
nidine, phenol, Aistamine and clostridium perfringen enterotoxin] from
overgrowth of putrefactive bacteria in the intestines. This is called intes-
tinal toxaemia, and symptoms can include mental disturbances [halluci-
nations, delirium, loss of mental co-ordination, etc.], mood disorders, fa-
tigue and other physical problems (Cousens 1996).

Many of the following procedures or conditions may fall into the col-
lective category of ‘asceticism’, mostly known to us from the practices of
Hindu saddhus in India, where lengthy and sometimes painful ordeals are
pursued as a route to enlightenment.

Fasting

Fasting, of course, involves not eating for any extended period of time,
and fluids such as water may or may not also be excluded from the diet.
So, here we are dealing with the withdrawal of dietary influences. Fasting
eventually depletes the body of energy and nutrients, causing psycholog-
ical and physiological disturbances. Fasting for short periods, however, is
not as drastic a procedure, and if done in moderation can actually be good
for clearing accumulated toxins from the system. Here, also, psychological
symptoms may manifest when stored toxins resurface to be excreted.

Starvation is accompanied by an increase in the brain of zryprophan,
and 5-hydroxy indoles (Young 1983). With prolonged starvation, activi-
ty of the enzyme glutamic acid dehydrogenase is decreased, and blood-
brain barrier permeability is increased to some chemicals [such as cocaine]
(Yuwiler 1971). This practice [inducing malnutrition] may also cause ab-
normal metabolism of nutrients and neurotransmitters (Cousens 1996),
which could have rather unpredictable effects. Oxidised catecholamine
products, such as adrenochrome, may be produced in greater amounts than
usual as a result of anti-oxidants being excluded from the diet, including
vitamin C depletion. Fasting can also increase the effects of other drugs,
due to more rapid absorption and lack of competing substances [and, per-
haps, reduced efficiency of toxin-clearing functions in the long term]. This
is partially the rationale for most shamans fasting for at least one day be-
fore ingesting a sacred plant.
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Stress

This is a fairly broad heading, as many things [such as fasting and
sleep deprivation, covered above and below, respectively] can be interpret-
ed as causing stress. This may refer to getting angry and upset from an ar-
gument, running a marathon, being shot at, or ascetic practices such as
exposure to the elements. Many readers may recall the Biblical accounts
of Jesus going alone without food into the desert for 40 days, and being
besieged by visions of temptation [Matthew 4:1-11; Mark 1:9-13; Luke
4:1-13]. This is an example of fasting combined with isolation and expo-
sure to the elements.

Long-term stress produces more drastic side-effects than a brief mo-
ment of stress. A primary function in stressful situations is activation of
the adrenal glands, with a subsequent rise in blood-sugar [caused by re-
lease of glucocorticoids] to provide extra energy, and excretion of epi-
nephrine and other adrenal hormones (Vayda 1992). Vitamin C levels
drop greatly during stress, and thus formation of adrenochrome and re-
lated products could be expected, however, the adrenal cortex contains
the highest concentrations of vitamin C in the body [except for the brain]
— also, adrenochrome levels in plasma drop more rapidly in people with
nervous tension (Hoffer & Osmond 1960). Plasma levels of B-endorphin
are elevated during acute emotional or physical stress; the concentrations
are highest in people who can withstand such stressful periods without
disturbed function of the peripheral organs (Teschemacher et al. 1980).
Endorphins are released during stress from the pituitary gland along with
adrenocorticotropin [ACTH], as well as from the adrenals with the catecho-
lamines (Kruk & Pycock 1983). Stress can also increase the turnover of
dopamine, reduce concentrations of p-tyramine, increase concentrations of
m-zyramine (Boulton & Juorio 1982), deplete norepinephrine (Hellriegel &
D’Mello 1997), and increase levels and turnover of zribulin (Doyle et al.
1996; Glover 1998; Glover et al. 1987; Medvedev 1996). Levels of endog-
enous DMT are also increased by stress (Barker et al. 1981), as is the ac-
tivity of the enzyme N-acetyl transferase in the pineal (Finnin 1979). Rats
subjected to acute psychic stress [my regrets to the rodents involved] used
up more tryptophan, and in another experiment with rats stress increased
the synthesis and release of melaronin, which as well as properties already
mentioned, has antistress and immune-stimulating functions (Maestroni
et al. 1989; Relkin 1983a). Psychic stress such as is experienced in an
emergency or crisis, or in cases of life-threatening illness, has been known
to induce ‘hallucinations’ (Dronfield 1995). Physical stress increases va-
sopressin levels, though emotional stress produced by fearful condition-
ing suppresses its secretion. Stress also lowers dehydroepiandrosterone lev-
els (Crenshaw & Goldberg 1996).

Exposure to cold reduces the release rate of norepinephrine (Fillenz
1984), stimulates pineal melatonin synthesis, and increases tribulin pro-
duction (Oxenkrug & Requintina 1998). Acute cold exposure [in adult
rodents] raises the levels of peripheral cortico-steroids, adrenal cortico-
steroids and pituitary ACTH, as well as decreasing adrenal vitamin C and
adrenal cholesterol. In humans, if the temperature is lowered gradually,
there is no change in cortico-steroids. Also [again with acute cold-expo-
sure] the autonomous nervous system [ANS] immediately releases cate-
cholamines, and the brain activity of MAO, and levels of gluramic acid, are
decreased (Yuwiler 1971). Excessive exposure to heat [also when coupled
with complete fasting] depletes the organism of water and sodium, which
decreases the efficiency of waste removal [leading to build-up of potenial-
ly psychoactive toxins], and decreases efficient nerve function (Mindell
1982), which can cause a delirious state. Taken further, the risk of heat
stroke and consequent organ failure and death is present. However, the
sweating that occurs before waste removal is hindered is itself a form of
heightened waste removal, so under controlled conditions [such as sweat
lodges led by an experienced practitioner] heat exposure can be benefi-
cial. The intense moist heat encountered in native American sweat-lodg-
es, which are carried out ritually for both health and shamanic purposes,
can produce an altered state that some people experience as psychedelic.
This may be aided by endorphin production, flushing of psychoactive tox-
ins from the body, ritual intent, social isolation and darkness [see below]
within the tent or lodge, rhythmic chanting [see below], and fumes from
psychoactive plants which are sometimes burned and/or smoked inside
the lodge. Although unquestionably an ordeal for most people, this turns
to feelings of euphoria and profound well-being once the ceremony comes
to a close and participants leave the lodge, naked or semi-clad, to the cool
outdoors (Weil 1976b; pers. obs.). Quick alternation between exposure to
extreme temperatures, such as very hot and very cold water, can also pro-
duce some interesting alterations in consciousness, but may be contrain-
dicated in some medical conditions (Wells & Rushkoff 1995).

Stressful anxiety resulting from drug withdrawal [morphine, nico-
tine, ethanol and lorazepam, but not Cannabis] increased wribulin levels
(Bhattacharya et al. 1995). Sufferers of migraine headaches sometimes ex-
perience visual disturbances, and even hallucinations (Dronfield 1995).

Procedures for causing pain and letting blood have also been practiced
by some traditional cultures, either simply to show spiritual devotion, or
also to create an altered state. The Mayans practiced ritual bloodletting,
often by drawing strings of sharp objects [eg. see Urolophus] through the
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tongue, genitals or other body parts, in order to experience visions from
the ‘vision serpent’. This is probably mediated by release of endorphins and
other neurochemicals in response to pain and blood loss (Schele & Miller
1986). Levels of endogenous anandamide also rise in suppressive response
to pain (Boger et al. 2000).

Sleep and dreaming

The state of dreaming is a powerful, vivid and meaningful realm of
consciousness, accessible nightly to almost anyone. While it may provide
us with a greater understanding of ourselves, its function and neurologi-
cal mechanisms are still barely understood. Dreaming generally occurs in
periods of rapid-eye-movement [REM] sleep, which occur in a beta-wave
brain state; non-REM sleep is characterised by theta- and delta-rhythms,
slowing to 2Hz or less (Bear et al. 1996). There are few concrete theories
regarding the neurochemical origin of dreams, but one with some credi-
bility suggests that 5-methoxy-DMT and 6-MeO-B-carbolines [such as pin-
oline] may be integrally involved (Callaway 1988). The ‘twilight zone’ just
before falling asleep is also often characterised by symptoms of an altered
state of consciousness [apart from drowsiness], as well as muscular relax-
ation. Imagery [‘hypnagogic hallucinations’] is often experienced, of a dis-
jointed nature; the intensity and complexity increase as the subject enters
the deeper theta wave states, when approaching sleep. Similar experiences
also occur when awakening from sleep, termed ‘hypnopompic hallucina-
tions’. These are both also reported to be induced by the use of ‘khat’ [see
Catha] and ‘hashish’ [see Cannabis] (Ohayon et al. 1996; Richardson
& McAndrew 1990; Stoyva 1973). Lucid dreaming, the phenomenon
of becoming aware in dreams and being able to influence them, also of-
fers interesting possibilities for exploring altered states of consciousness
(eg. see Wells & Rushkoff 1995). Brain levels of acerylcholine, melatonin
and serotonin are highest during sleep. Brain levels of the catecholamines
are highest during waking hours, beginning just before waking, and sub-
siding again to a minimum at the end of the day. Salivary zribulin levels
are highest at waking, and rapidly decrease, followed by a rise in corti-
sol (Balemans 1981; Hoffer & Osmond 1960; Hucklebridge et al. 1998a;
Lewis & Clouatre 1996; Mandell et al. 1969; Wyatt 1972).

Sleep deprivation

Forcing one’s self to remain awake for more than a couple of days at
a time can result in peculiar mental changes. Such a practice is known to
produce ‘schizophrenic-like’ symptoms, or aggravate existing schizophre-
nia, and can sensitise the individual to the effects of other drugs, such as
LSD [which under these conditions is active in doses normally considered
‘non-hallucinogenic’]. After 2-3 days of no sleep, there is usually a turn-
ing-point, as visual and auditory alterations and hallucinations first mani-
fest. For some people, this turning point may not eventuate until the 5% or
6™ day of sleep-deprivation, which for most people would mark a second
turning-point, after which symptoms become much more pronounced.
Other common symptoms include irritability, emotional instability, dis-
orientation, feelings of being in two places at the same time, motor inco-
ordination, paraesthesia, time distortion, delusional thinking patterns, de-
personalisation, sensations of a band of pressure around the head, and
eye strain. When called upon to perform important duties for brief peri-
ods, subjects often show no sign of mental fatigue and perform to some
semblance of normality, though at other times disorganisation and frag-
mentation of thoughts may be observed. Strange behaviour and hallucina-
tions may occur in 90-120 minute cycles, as though dream-sleep was try-
ing to re-assert itself in the enforced waking state. There is usually com-
plete recovery after 8-15 hours of sleep, though sometimes it may be dif-
ficult to initiate sleep at first. This first sleep is often highly enriched in its
dream content. For some people, up to a week or more may be required
to recover fully (Bliss et al. 1959; Hoffer & Osmond 1960; Katz & Landis
1935; Luby et al. 1960, 1961; Mauriz 1990; Morris et al. 1960; Safer
1970; Vogel 1975; West et al. 1961). A friend of mine and his brother once
deprived themselves of sleep for 5 days, and experienced “sinister shad-
ow-like hallucinations”, and bizarre and vivid auditory hallucinations of
voices and sounds. No drugs other than small amounts of food were con-
sumed (pers. comm.).

Sleep deprivation causes levels of endogenous oleamide [see
Neurochemistry] to accumulate in cerebro-spinal fluid [CSF], in animals
(Boger et al. 2000). In rats, there was an intial increase in brain MAO ac-
tivity, followed by a decrease (Thakkar & Mallick 1993). In humans, there
was an initial rise in ATP activity in red blood cells [see Neurochemistry],
after which there was a large decrease, coinciding with a decrease in sym-
pathetic nervous system response. EEG readings generally show a decline
in alpha-wave activity (Luby et al. 1960, 1961).

Near-death experience

There are many examples of ‘near-death experiences’, or ‘re-emer-
gence phenomena’, recorded in the medical literature. The person in such
a state often later reports having had ‘transcendental’ experiences, featur-
ing elements such as out-of-body-experience [OBE], time-distortion, ac-
celerated thoughts, review of life events, sudden profound realisations,
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feelings of joy and cosmic unity, precognition, encountering spirits or en-
tities and ‘unearthly realms’, and encountering a barrier or brilliant all-
pervading white light (Greyson 1985). Those who return to tell the tale of-
ten speak of moving towards this light, but being pulled away again before
returning to life. Presumably, full death entails actually merging with this
light, and to whatever is beyond. It has been suggested that the near-death
experience is mediated by the NMDA and sigma receptor sites, in refer-
ence to similar effects induced by ketamine (Jansen 1990). Others consid-
er the described experiences may be more similar to those potentially in-
duced by DMT (Strassman 1997) or 5-methoxy-DMT (pers. obs.).

Isolation and sensory deprivation

Isolation from others has long been used to initiate visions or oth-
er psychic alterations, most notably in native North American vision
quests. Such vision quests combine isolation in the wilderness [prefer-
ably in a spot felt to be particularly endowed with natural energy] with
fasting and exposure to the elements, and sometimes ingestion of sacred
plants. Isolation from the community is also used in initiation procedures
in many tribal groups around the world, to aid in the undisturbed re-ar-
ranging of the senses that is considered necessary for transition into ful-
ly-aware adulthood. In rats, social isolation has been found to induce en-
largement of the pineal gland (Relkin 1983b).

Isolation by sensory deprivation is a well-known means of inducing al-
tered states of consciousness, sometimes with ‘hallucinations’ (eg. Ziskind
& Augsburg 1962). Subterranean constructions of religious importance,
such as have been found in parts of Britain, were likely used in sacred
rites in part due to the sensory deprivation which would be experienced
within (see also Dronfield 1995). Ancient Taoists and other mystics have
also been known to isolate themselves in caves for varying periods of time,
as an aid to developing spiritual awareness (pers. comms.). In Tibet, se-
clusion in caves is a relatively common form of spiritual practice, known
as ‘muntri’ or ‘dark retreat’. Amongst the Bonpo and Nyingmapa, this
seclusion may last for 3 years or more. In the words of Lopon Tenzing
Namdak, “If we remain in darkness, we will discover the radiance of the
natural state. If we take that as the basis of practice, we will quickly attain
Buddhahood... The wisdom eye opens and we will be able to see every-
thing in the three worlds. This is the purpose of dark retreats” (Dunham et
al. 1993). Darkness as a crucial element is further discussed below.

Also, much work has been done on sensory-isolation in flotation-tanks,
most notably by Dr John Lilly, inducing dissociative-visionary experienc-
es both with or without the co-administration of psychedelic substances
(Stafford 1992). A well-known ‘science’-fiction film, ‘Altered States’, was
very loosely based on this work. People often come out of the tanks feel-
ing refreshed, positive and vibrant, and notice enhancement of sensory
perceptions, including heightened awareness of colour, and mild psyche-
delic symptoms. Flotation tank experiences can increase alpha- and the-
ta-waves in brain EEG activity; synchronise activity between the hemi-
spheres of the brain; reduce secretion of catecholamines, adrenocorticotro-
pin and cortisol; increase secretion of endorphins; decrease blood pressure,
heart rate, oxygen consumption and muscular tension; and increase circu-
lation to the extremities and gastro-intestinal system (Brain Mind Bulletin
1984; Deikman 1963; Hutchison 1984, 1994).

Day and night fluctuation

It has already been mentioned that darkness increases melaronin pro-
duction in the pineal gland and other neurons. Alteration of natural light
periods, either through artificial lighting, abnormal sleeping patterns, or
jet lag, can hinder normal melatonin synthesis, giving rise to symptoms de-
scribed under sleep deprivation. However, the intensity of artificial light is
usually not sufficient to have a major contribution (Lewy 1983), though
individual sensitivity varies greatly and some people are affected by some
spectrums of artificial light (Nathan 1998). Problems generally may arise
when one has little or no exposure to natural light during the day, but is
instead exposed only to artificial light not bright enough to effectively in-
fluence pineal rhythms (Lewis & Clouatre 1996). Strong artificial light
has also been shown to cause a stress-related rise in adrenocorticotropin
and cortisol levels (Mahnke & Mahnke undated). Light of shorter wave-
lengths [blue (470nm) to green (525nm)] was most effective in suppress-
ing melaronin production (Wright & Lack 2001). Pineal N-acetyl trans-
ferase is also influenced by diurnal rhythms, its activity rising at night
(Binkley et al. 1979). Continuous light pulses of up to 10hr duration have
been shown to suppress night-time N-acetyltransferase activity; such light
pulses can also be used to rest the diurnal rhythm of this enzyme. The
rhythm has been shown to persist as normal after 24hrs in constant dark-
ness (Binkley 1983). Use of extended darkness-periods can boost melaron-
in production, leading to a greater concentrated supply of precursor ma-
terial for 5-methoxy-DMT, if combined with other appropriate manipula-
tions. In rats, constant darkness is known to reduce MAO activity in the
pituitary, and to a slightly lesser degree in the rest of the hypothalamus
(Relkin 1983a) as well as increasing HIOMT activity (Finnin 1979).

Sympathetic neurons increase their firing rate at the onset of night-
darkness, and the levels and turnover rate of norepinephrine increase in the
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pineal. Pineal norepinephrine is taken up by pineal B-adrenergic receptors,
which stimulate N-acetyl transferase activity [increasing it by at least 20-
fold at night; HIOMT increases 2-fold at night] (Lewy 1983).

Intermittent light stimuli

Intermittent light stimuli [ie. flickering fire, strobe lights, and ‘mind
machines’ (opaque goggles with a light/LLED facing each closed eye, flash-
ing at varying frequencies)] have been shown to cause behavioural chang-
es, including psychotic reactions, as well as epileptic seizures or convul-
sions in individuals susceptible to epilepsy. It should be noted that epilep-
tics commonly experience altered states of consciousness during their sei-
zures. More often, in ‘normal’ individuals such stimulus produces positive
effects [visual alterations and enhancements, ‘hallucinations’ which are
often dream-like, sensations of movement, tingling on the skin, disturbed
sense of time, emotional and mental involvement] which can translate
into improved day-to-day functioning, and other benefits that meditation
and trance can bring [see below]. Intermittent light stimuli are thought
to work by entraining the EEG rhythms of the brain to the rhythm or
frequency of the stimulus. Darkness enhances these effects. One exper-
iment using two light sources with independent flash frequencies pro-
duced particularly vivid ‘hallucinations’ [see ‘binaural beats’, below un-
der Rhythm and Percussion]. A rapid variation of flash frequency be-
tween 10 and 15Hz caused “unpleasant ‘swimming’ sensations”. Blue
light produced more effective entrainment than red light, and monochro-
matic light was more effective than neutral light of equivalent intensi-
ty. The visual component of these effects is more prevalent at frequen-
cies of 6-10Hz and lower, particularly in theta frequencies (Dronfield
1995; Halstead et al. 1942a, 1942b; Hutchison 1994; Knoll & Kugler
1959; Richardson & McAndrew 1990; Rouget 1980; Ulett 1953; Walter
& Walter 1949; Walter et al. 1946; Wells & Rushkoff 1995), and this ef-
fect can be exacerbated by drugs, such as LSD. Intermittent light stimu-
lus in the alpha-range was shown to induce “striking subjective visual ef-
fects” with eyes closed, in people who had taken a sub-threshold dose of
mescaline (Wheatley & Schueler 1950). In other tests, intermittent light
stimulus in the range of 4-24Hz was shown to enhance the activity of
LSD, as well as to encourage its effects in individuals normally insensitive
to LSD (Fischer et al. 1961).

As a word of caution, there is plausible suggestion from a one-time
friend of the infamous and legendary guitarist Syd Barrett [of the original
Pink Floyd] that strobe lighting, combined with a large dose of LSD [giv-
en apparently without his knowledge, on top of a previously-consumed
large dose], appeared to have triggered the beginning of the ‘negative’ per-
sonality changes that Syd is, unfortunately, now better known for (John
‘Twink’ Alder, in Watkinson & Anderson 1991). This may be more an
observation of coincidence or individual differences in reaction than any
concrete analysis of the matter, but should perhaps be borne in mind,
nonetheless.

Colour

Experiments with humans comparing a grey, ‘sterile’ room and a col-
ourful, ‘diversified’ room, showed that the colourful environment pro-
duced less alpha-wave EEG activity, and lower heart rate, than the grey
room, in which subjects became restless and agitated. Subjects in the col-
ourful room felt ‘silent and subdued’. Red is regarded as stimulating, and
red objects or images give the impression of being closer than they real-
ly are. Green and blue are relaxing; green is the most comfortable col-
our for the eyes, as green wavelengths focus exactly on the retina. Purple
is regarded as ‘subduing’, and yellow as positive and ‘cheering’. Strong
hues of a single colour, however, usually do not produce a sustained ef-
fect, once the nervous system becomes accustomed to it [or irritated by
it]. Visible light received through the eyes is known to stimulate the pine-
al and pituitary glands (Mahnke & Mahnke undated). Green light is the
most effective wavelength in suppressing retinal HIOMT (Finnin 1979).
Some experiments stimulated the pineal gland with blue-green light at
509nm (Lyttle 1993), and as noted above, wavelengths in this part of the
spectrum are more effective in suppressing melatonin production (Wright
& Lack 2001). It has even been shown experimentally that exposure to
different colours can greatly enhance production of serotonin, norepineph-
rine, B-endorphin, melatonin, AChE, oxytocin, growth hormone, luteinising
hormone and others, as well as increasing the effectiveness of some en-
zymes by up to 500%. Varying frequencies of light projection can also al-
ter these effects. Beneficial combinations [for general cognition and feel-
ing of well-being] include violet, green, or red at 7.8Hz and 31.2Hz, and
varying shades of yellow, orange, and red at 12-15Hz or higher. “White’
light can also be used beneficially by constructing a simple goggle device,
consisting of two ping-pong ball halves, fitted over the eyes [it is impor-
tant to get a comfortable fit that completely blocks out sidestream-light]
— when fitted, the subject gazes at a bright beam of light directed at the
goggles. The desired effect initially is the perception of a white, homoge-
nous, empty field, progressing into deeper states of consciousness [this is
a form of sensory-deprivation — see Isolation, above]. However, ping-pong
balls can be imperfect in that bright spots may be perceived, instead of a
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uniform light, though experimentation with different semi-opaque mate-
rials would smooth out such problems. This simple technology has been
known and used for some time now, with developments mainly in the
commercial field (Hutchison 1994).

Art and art appreciation

‘Art’ can be construed to mean many things, depending on who is
talking about it. In this discussion, art is defined as any form of creative
expression. This definition first leads to the obvious appreciation of the
intricate and mind-boggling art of nature. In the natural world, every-
where we look we find evidence of inherent creative expression, wheth-
er or not one believes in a greater creative force. Contemplation of na-
ture, its inherent beauty, its order and form within seeming chaos (or cha-
os within seeming order and form), and the observation of the wild pat-
terns and connections underlying these perceptions, may be seen as one
ancient route towards the expansion of consciousness in subtle, yet pen-
etrating ways. This contemplation is vastly potentiated when the observer
is already in an altered state of consciousness, eg. having consumed mes-
caline or psilocybin.

Our other major point of consideration is that of art created deliber-
ately by humans. The actual creation of art — from initial conception of
the piece, through to its completion and appreciation by self and others
— can be a deep learning experience in itself, when the artist is commit-
ted to the integrity of the work. In such a case, the entire process may be
one of prolonged meditation, as the artist opens up to their creative ener-
gies and the art becomes manifest. Alex Grey (1998) has written exten-
sively on the sacredness of great art, and calls for us to consider the truest
potential of art — that is, as a reflection and communication of higher con-
sciousness or mystic revelations perceived through the artist. Many great
artists throughout history have been inspired mystics — those who expe-
rienced visions of other realms, and tried to capture them in their art, so
that they could be shared with the world. This is the end reward of great
art — it gives a vision back to the world, so that it may heal and inspire
those who are exposed to it. This is also where the artist has the greatest
responsibility — to go beyond commercial or egotistical concerns, and use
their given talents to create a reflection of ultimate reality. Having realised
profound states of being, it is only natural for the visionary artist to chan-
nel this glimpse of the divine into form, and the creation of art is a very
appropriate funnel for such noble aspirations. Apart from the impact the
resulting work will have on its audience, the act of creation is also a trans-
formative process for the artist. Even dark art has its place here, when the
art seeks to explore the realms of the soul we may rather not contemplate.
It is essential to know darkness in order to truly know light. Both consti-
tute the unidifferentiated whole that is the paradox of life. For those par-
ticularly interested in these avenues of artistic endeavour, it is highly sug-
gested that you read Grey’s books and witness his art.

Art as created by humans takes many forms, and has become increas-
ingly diverse over the last few decades. As technology has grown, art has
grown with it, seizing every new opportunity for greater avenues of ex-
pression. The mixing of different forms of art has evolved to create true
multimedia spectacles. Painting, sculpture, dance [see below], perform-
ance and installation art, poetry, film, computer animation, and many oth-
er art forms have been combined effectively with music [another potent
art, when used well — see below for more] to produce a greater impact. As
mentioned with nature above, the appreciation of human-made art whilst
already in an altered state of consciousness can greatly increase the pro-
fundity of the experience.

Below is a selection of some 20th century visionary artists who have
produced visual works which attempt [with success] to express aspects of
the ineffable. Seeking out their works will hopefully be of value to the in-
terested reader. It should be pointed out that many of these artists have
produced works of greatly differing style and intent throughout their ca-
reers, and not all of the work by a listed artist will necessarily be of rele-
vance here.

Ruary James Allan [see http://www.sacreddance.org/ruary/]

Pablo Amaringo [see Luna & Amaringo 1991;

also http://www.egallery.com/amazon.html for related artists]

Max Bill

Emil Bisttram

Alice Boner

Uwe Bremer

Salvador Dali

Gerardo Dottori

Max Ernst

M.C. Escher

Brian Froud

Clint Gary

George Graham

Alex Grey [see Grey 1990, 2001]

Allyson Grey [some of Allyson’s and Alex’s work can also be viewed

at http://www.alexgrey.com/]

Rick Griffin
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Ruth Harwood

Louise Janin

Maulsby Kimball

Mati Klarwein [has also illustrated some amazing album covers]

Hilda Klint

Columba Krebs

Pierre Maluc

Andre Masson

Roberto Matta [see http://www.jps.net/trock/matta/]

Ivan Mestrovi¢

Johannes Molzahn

Philip Moore

Susan Morris

Buell Mullen

Erwin Don Osen

Paulina Peavy

Agnes Pelton

Serge Ponomarew

Ethelwyn Quail

Mario Radaelli

Ainslie Roberts [see the wonderful Roberts & Roberts 1981]

Joseph Earl Schrack

Hubert Stowitts

Stanislav Szukalski [see http://www.protong.org/]

Yves Tanguy

Pavel Tchelitchew

Henry Valensi

Remedios Varo

Victor Vasarely

Robert Venosa [see Venosa 1999]

Matthew Wigeland

Robert Williams

Gustav Wolf

Patrick Woodroffe

As well as ‘modern art’, much contemplative satisfaction may be
found in ancient arts from around the world. Noteworthy examples are
south-east Asian mandalas, Australian aboriginal ‘dot’ paintings, South
American indigenous art inspired by the visionary experience [‘San Pedro’
(see Trichocereus), ayahuasca-related art (see Banisteriopsis), as well
as snuff-tray designs — see Virola and Anadenanthera], Huichol yarn
paintings and bead masks [see Lophophora], art of the Aztec, Maya, and
Inca cultures, carvings and statuettes by native North Americans rang-
ing from Alaska and Greenland to northern US, Japanese ‘Zen paintings’,
Celtic rock carvings and metalwork, and north African cave art. This, of
course, is only a small selection from some diverse world cultures past
and present.

Massage, acupuncture and acupressure

It is known that stimulation of certain points on the body can in-
duce endorphin release, whether this be from manual stimulation, electri-
cal stimulation, or application of needles in acupuncture. These points are
located all over the body, and a few can be easily located without more de-
tailed instruction:
¢ draw your thumb in towards your hand, and locate the point at the

summit of the skin folds that crease together between thumb and in-

dex finger on the top of the hand [but massage the point with the
hand relaxed]

* point where the lines on the palm converge, under the base of the in-
dex finger

* point near the corner of the eye, just above the tearduct [stressed or
tired people often instinctively rub these points]

* point on the neck just behind the earlobe [behind the jawbone]

¢ point in the hollow shell of the ear

This last region directly stimulates the peripheral nervous system via
the vagus nerve. Stimulation here generally produces a tranquil feeling.
Apparently Roman slaves used to stand behind their masters to manually
stimulate their inner ears with warm water while they ate.

Electroacupuncture stimulation increases endorphin levels in the cer-
ebrospinal fluid, related to the frequency of electrical current used. A
frequency of 2Hz increased endorphins; 15Hz increased endorphins and
enkephalins; whilst 100Hz increased dynorphins (Abbate et al. 1980; Kruk
& Pycock 1983; Pomeranz 1977; Ulett & Nichols 1996; Wells & Rushkoff
1995).

Massage of the feet and hands in specific areas is said by reflexologists
to influence different parts or organs of the body. For instance, the toes
stimulate the head, brain and sinus area, and the underside of the big toe
stimulates the pituitary.

Maghnetic fields

It has been known for a few decades that magnetic fields can produce
altered states of consciousness. This can occur naturally, due to changes in
geomagnetic activity. Geomagnetic storms, periods of deviation from the
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normal, stable magnetic field of the earth, can sometimes last for weeks
at a time, and have been observed to affect insect behaviour, disrupt the
homing skills of homing pigeons, and reduce morphine-induced analgesia
in animals at night. Geomagnetic storms seem to be linked with solar ac-
tivity, and have their highest activity from January to February, and June to
July [lowest in March to April, and October to November]. ‘Geomagnetic
variation anomalies’ usually act over less extended periods, and are of-
ten associated with underground basins, channels and deposits that affect
conductivity. Sometimes geomagnetic variation anomalies are induced by
changes brought about by geomagnetic storms. Extremely low frequen-
cy [ELF — 300Hz and below] electromagnetic fields propagating between
the earth’s surface and the ionosphere appear to be able to affect mood in
humans by entrainment with brain EEG patterns [see Intermittent light
stimuli, above]. The diurnal variations of these ELF fields are also sus-
pected of being related to the control of human circadian rhythms, the
disruption of which can result in behavioural and physiological anoma-
lies (Persinger 1987). ELF fields associated with electric power generation
and transmission have been shown to negatively influence pineal melaton-
in production, as well as decreasing immune and sexual function, caus-
ing emotional depression [all changes probably due to disruption of mela-
tonin], increasing cancer risk and changing brain morphology in animals
(Adey 1975; Moore-Ede et al. ed. 1992).

Geomagnetic storms have been associated with reduction of the con-
vulsive threshold in susceptible humans [also observed from a geomagnet-
ic variation associated with a solar eclipse] (Persinger 1987), and increas-
es in reported poltergeist activity (Gearhart & Persinger 1986). Sensations
of fear and perceived paranormal phenomena have been experienced by
some people in a house with poor electrical grounding, particularly in an
area dense with 60Hz magnetic fields varying irregularly in amplitude be-
tween 1-5 microT (Persinger et al. 2001). Geomagnetic variation anom-
alies in the weeks or even months leading up to major seismic activity
have also been linked to odd behaviour, possible hallucinations and forms
of mass hysteria. Some studies suggest that people [particularly females]
born at the time of high geomagnetic activity are more likely to suffer
from high anxiety. Very small variations in electromagnetic fields can af-
fect DNA synthesis and bring about morphological changes in unborn
children.

Humans are able to detect some degree of change in geomagnetic
fields [with some individuals more sensitive than others], and it is suspect-
ed that the same applies for animals in general. This may be due at least
partly to the responsiveness of magnetite [bio-organic iron] complexes in
the body. Small changes in the geomagnetic field can significantly affect
electrical activity in rat and pigeon pineal glands (Persinger 1987).

Spiritual experiences, fear, the sense of a ‘presence’ in the left periph-
eral visual field, and other altered states of consciousness have been re-
ported from many human experiments involving weak [1 microT] com-
plex pulsed magnetic fields applied to the temporal lobes of the brain, par-
ticularly when applied to the right hemisphere, or equally to both hem-
ispheres. Opaque goggles were sometimes also used. Results were ob-
tained with sine-wave magnetic fields applied in various ways at frequen-
cies of 5, 7 and 40Hz, with the 40Hz treatments being most pleasura-
ble, and 5Hz treatments being more visual in subjective effect. 5Hz treat-
ments, and 40Hz treatments phase-modulated at 5Hz, also increased al-
pha-wave activity n the temporal lobes. These psychic effects have been
hypothesised to be related to low-level endogenous DMT production and
secretion, although this remains to be demonstrated (Booth et al. 2003;
Cook & Persinger 1997; Hill & Persinger 2003; Persinger & Healey 2002;
Sculthorpe & Persinger 2003).

Movement, exercise and dance;
music and rhythm

Many of us will remember practices we utilised as children to produce
altered states through movement aimed at producing dizziness, such as
twirling, or rolling down slopes, a simple way of altering our perceptions
momentarily (McKim 1977; Weil 1972). The simple act of sitting up in
bed increases secretion of catecholamines such as epinephrine (Hoffer &
Osmond 1960); changing from a lying to a standing posture increases the
plasma levels of melatonin, cortisol, prolactin, aldosterone, ACTH, norepi-
nephrine and B-endorphin (Nathan 1998).

Exercise also affects neurochemistry, as any athlete will know. Vigorous
exercise raises levels of dehydroepiandrosterone [DHEA] (Crenshaw &
Goldberg 1996) and ribulin (Glover et al. 1987), as well as those of cate-
cholamines [epinephrine, norepinephrine and dopamine)], which also increase
with static exercise, such as Tai-Ch’i. Increasing the intensity of exercise
elevates norepinephrine levels above those of epinephrine, and its plasma
concentration remains raised for at least 30 minutes after exercise has
ceased. Levels of endorphins and enkephalins are also raised with vigorous
exercise (Jin 1992; Kruk & Pycock 1983). Another interesting effect not-
ed with long-term exercise in rats was increased sensitivity of 5-HT?2 re-
ceptors (Dey 1994).

Dance can awaken expressive and creative energies within the danc-
er, probably linked at least in part to those changes just mentioned. Ritual
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rhythmic dancing is an integral part of group spiritual practices in many
traditional tribal groups world-wide, usually closely linked with music, in-
volving percussion instruments, ‘wailing” and/or ‘droning’ reed or wind in-
struments [such as shahnai, horns, flutes, bagpipes], and/or stringed in-
struments [such as the sitar], and often also the human voice, released
spontaneously in non-verbal rhythmic and tonal expression, or as repeti-
tion of mantras. Music played for such intent has been claimed to oper-
ate by distracting or overloading the nervous system in such a way as to
cause dissociation or trance. This may be a contributing factor, with some
kinds of music, but the whole phenomenon is much more complex, and
still little-understood. It is usually the dancers, however, not the musi-
cians, who enter the deeper trance-states [though the shaman is often ca-
pable of reaching trance whilst playing a drum at the same time]. This
is probably largely due to the dancers not being constrained by the ne-
cessity of maintaining control over a musical instrument (Kovach 1985;
Rouget 1980; Wells & Rushkoff 1995; pers. obs.). An interesting example
of trance-dancing is the spinning ‘whirling dervish’ dance of the Sufis.

These rhythmic practices are used in some tribal groups to awaken
the ‘kundalini’ energy [discussed below], particularly amongst the Kung
Bushmen of the Kalahari, who do so to ‘heat up’ the ‘n/um’ or ‘ntum’,
the ‘spiritual potency’ or kundalini energy. They say this energy resides
in the pit of the stomach, and rises up the spine and into the head, where
it causes them to ‘lose their senses’, being so overwhelmed by the energy
that they often collapse, helped to the ground and comforted by the oth-
ers for the duration of the trance. Older, more experienced ‘ntum masters’
often do not go into this semi-comatose state, as they have learnt to con-
trol the energy to some greater degree, and better utilise it for channelling
into healing purposes. The quality of ntum is also attributed to shamans,
as well as other things of importance, such as the sun, falling stars, rain,
bees and honey, blood, sacred fires, ‘medicine songs’ and certain plants
and fruits. The purpose of kindling ntum is to attain the ‘lkia’ state, the
state of transcendence, where one can ‘see’ all and heal.

Ntum ceremonies may take place 3-4 times a month, and begin spon-
taneously when a group of women light a fire, sit tightly around it, and
begin singing and clapping rhythmically. The men gather around in a line
and begin dancing in a vertical, pogo-like motion; rattling ankle-brace-
lets stress the beat, as do the heavy footfalls. The rhythms are in complex
5- and 7-beat phrases; the arms are held close to the side, slightly flexed,
and the body slightly hunched forward; they stare at their feet, or straight
ahead, to avoid distractions. As the dance continues, the body becomes
tense and rigid, with a heaving chest, profuse sweating, and prominent
veins in the neck and forehead. If the dancer feels ntum rising too soon to
be useful, he may stop dancing for a while and is refreshed by water from
the women. The women, it should be noted, also control the ntum by their
control over the pace of the dancing; thus, the ritual is in a sense a com-
plementary one between both sexes. Some dancers may come dangerous-
ly close to the fire to help the heating up of ntum [exposure to the ele-
ments; see above]. Ntum may rise gradually, or suddenly — they say “their
spirits fly along threads of spider silk to the sky”, where they interact with
normally invisible forces, before returning to the body. The ntum-masters
blow a powder in the face of the trancer to revive him — it is said that if
this is not done, death can result (Campbell 1984; De Rios 1986; Rouget
1980; Sannella 1977).

As mentioned, rhythm can play a vital role in aiding trance induc-
tion. In cultures who have been using such methods for thousands of
years, there are several factors that may be aimed for in trance-rhythms:
1) monotony or repetition, 2) predominance of bass frequencies, which
can deliver more energy to the brain via the ears without causing hear-
ing damage, and 3) spontaneous and complex changes of rhythm [which
aids in disorientating the system, shifting it to new levels of conscious-
ness]. Rhythms are often relatively fast, with a rapid and pronounced beat,
usually around 8-9 beats per second. In my experience, slower rhythms,
around 1-4 beats per second [or slower, to a point], may be conducive
to achieving a more relaxed trance state, though care should be taken
not to fall asleep! Shamans of some cultures often use a drum, to which
they attribute great spiritual power, to help reach the healing trance-state.
Rhythmic beats in repetition seem to act on the brain through synchro-
nising EEG rhythms [as with intermittent light-stimuli] with the rhythm
of the drum-beat and/or chanting and other music, altering them to a fre-
quency conducive to trance. This process is called entrainment, where an
external frequency is maintained to induce brain frequency to harmonise
with it. [Bio-feedback is a process in which people train themselves to alter
their own dominant brain-wave frequencies, via connection with a moni-
toring device which alerts the subject, via a beep or other cue, when their
EEG rhythm is synchronised with the chosen frequency.] Also of inter-
est is the phenomenon whereby frequencies of small amplitude, applied
steadily, will gradually ‘build’ to create harmonic overtones of far greater
intensity. Music as a whole, if geared to such a purpose, can act as a focus
[such as used in meditational states] to entrance the mind and aid the shift
to an altered state. The topic of sound frequency also brings us to discuss
binaural beats — this phenomenon rests on the output of two or more fre-
quencies, fed into different ears, which have a small difference [eg. 200Hz
and 206Hz] — when this occurs, the brain detects mainly the difference
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in frequency, and synchronises with it [the beat frequency — 6Hz, follow-
ing our example]. This often brings about entrainment much more read-
ily than when using single frequencies. Knowledge of this can be used to
construct complex frequency-overlays, aimed at inducing an altered state
of consciousness (Bear et al. 1996; Bentov 1977; Hutchison 1994; Neher
1961, 1962; Prince 1980; Rouget 1980; Wells & Rushkoff 1995).

Many examples of modern music should not be ignored for their abil-
ity to alter consciousness, especially in conjunction with consumption of
psychoactive plants and/or other practices as outlined here. Whatever your
tastes, there is plenty to choose from, particularly if you avoid major com-
mercial music stores. One should choose with care, however, as music
can potently affect the mood and content of an experience. This is some-
thing that Amazonian ‘ayahuasqueros’ have evolved to a fine art, with their
skilled use of the voice to alter and direct consciousness [see below].

Perhaps the ultimate way of appreciating music and sound in connec-
tion with consciousness exploration is the ancient observation that every-
thing is sound — although it can require a lot of quiet attention to actual-
ly realise this.

Breathwork and chanting
CHAKRAS

AND

THE

SAHASRARA

NADI
CHANNELS

AINA

VISUDDHA

ANAHATA

MANIPURA

SVADHISTHANA

MULADHARA

The breath supplies oxygen to the body, without which we have no
life. The Hindus consider the breath to be a primary source of ‘prana’,
or vital life energy [see ch’i in Glossary], and the practice of breath con-
trol is called ‘pranayama’. Control of the breath is very important for ef-
fective meditation, and inducing trance states in general. In the ‘ether-
ic body’, prana is said to flow along the ‘nadis’, the nerve-channels that,
when in harmony, can liberate the kundalini energy [which we will dis-
cuss below, along with the ‘chakras’]. According to this model there are
three main nadi currents, which can be visually conceptualised in rela-
tion to the physical body. With the spine as a central axis, the ‘ida nadi’
extends from the base of the spine to end in the left nostril; the ‘pingala
nadi’ extends up to the right nostril; and the ‘sushumna nadi’ is the cen-
tral nerve-channel of the spinal cord, culminating at the pineal and pitu-
itary axis, merging into an up- and out-ward energy flow from the top of
the head, called the ‘sutratma’. There are seven major chakras [the exact
number may differ depending on how you look at it — see below] ascend-
ing the sushumna, and the other two nadis [ida and pingala] intertwine
in an opposite fashion between them, like opposing sine-waves or a DNA
double helix [see diagram]. [Also, if you take the Kabbalistic ‘Tree of Life’
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and condense it vertically (uniting each opposing ‘sefiroth’ as one) you
see a practically identical 7 chakra system, complete with nadis.] These
nadis can be strengthened by practicing exercises to control nasal breath-
ing. It is now known that breath from either nostril leads to dominant ac-
tivity in the opposite cerebral hemisphere; ie. if inhaled breath is strong-
est through the right nostril [only one nostril being dominant at any one
time], then the left hemisphere of the brain will be the most active at that
time. Alternating nasal air intake, either by applying pressure to the oppo-
site nostril while inhaling, or by more forceful inhalation, can bring about
a balance or synchrony with EEG activity in both hemispheres (Brain
Mind Bulletin 1983). Such a balance is noted in deep, harmonious stag-
es of meditation (Hutchison 1994). Breath-control, in conjunction with
meditative focusing of awareness towards parts of the body, can also be
used for entrainment of physiological processes [see above].

Ideally, breathing should be at an even pace, inhaling [through the
nostrils] and exhaling [through the nostrils or mouth] deeply and smooth-
ly, whilst in between holding the breath for a few seconds. This is suita-
ble for meditation or simply to become mentally calm and energised. As a
trance state deepens, breathing usually becomes more shallow and rapid.
Sometimes forms of extended hyperventilation are used to aid entry into
trance, such as ‘rebirthing’ and Stanislav & Christina Grof’s ‘holotrop-
ic breathing’, which can induce powerful psychedelic states (see Wells &
Rushkoff 1995). I suspect these may have something to do with accumu-
lation of carbogen in the blood; carbogen is a mixture of oxygen and car-
bon dioxide [usually 70/30%] that some people champion as a safe and le-
gal powerful psychedelic drug. The drawback is that inhalation of psycho-
tropic amounts is unpleasant and initially induces strong feelings of suffo-
cation, despite sufficient oxygen being present (pers. comms.).

Chanting a ‘mantra’ [a brief phrase, word or ‘seed sound’ repeated
rhythmically] can also aid greatly in achieving trance, both through har-
monising brain waves, and by channelling vibrations through the skull
and brain, particularly the pineal-pituitary axis, as the blood circulation
of the nose and the base of the brain are intimately connected. The pine-
al-pituitary axis can be stimulated by deep nose breathing, or by singing
or chanting that vibrates the base of the nose and the roof of the mouth
(Kapp 1958). The consequence of this will be discussed later. Vibrations
of the skull produced in this way can also exert a massaging effect on the
brain, facilitating elution of neuro-chemicals into the cerebrospinal fluid
(Jindrak & Jindrak 1988). According to these authors, our evolution to our
present mental capacity was crucially linked to the thinning of our cranial
bones, which makes them more sensitive to vibration.

Mantras are in some ways analogous to the ‘icaros’ sung by Amazonian
ayahuasqueros; likewise, each has specific effects. A suggested simple
mantra to start with is OM or rather AUM [meaning ‘I am’ according to
some], “the sound of the universe” or the “primordial sound”, which is
very conducive to producing a low, monotonous vibration cycle, appro-
priately evoking the eternal oscillation of matter and aiding deep trance.
A commonly-used extrapolation on this is OM MANI PADME HUM
[translated by some as ‘T am the jewel in the lotus’ — see Nelumbo]. There
are many other possible mantras that can be used, and nothing is stop-
ping you from improvising or constructing your own. Chanting of har-
monic overtones, such as practiced by some Tibetan monks, achieves the
same effect on a more dynamic level. Mantras can be very powerful tools.
The human voice has the potential to be developed as a healing agent in
its own right, both for one’s self, and for others (eg. see Garfield 1987).
Interesting discussions of the power of mantras can be found in Berendt
(1987) and Miiller-Ebeling et al. (2002).

The control of heart-rate through breath-control may have conse-
quences for consciousness, also. According to one hypothesis (Bentov
1977), aimed at explaining part of the kundalini phenomenon [see be-
low], if the heart system is induced to produce an oscillation of about 7Hz
vibrating through the skeletal system, the skull accelerates the brain up
and down, producing acoustic plane-waves which reverberate through-
out the brain, being focused in the brain ventricles, particularly the lat-
eral- and third-ventricles, which lie above the pineal gland. The resulting
stimulation may produce looped currents around each hemisphere of the
brain, producing a pulsating magnetic field, with fields of opposite polar-
ities. This radiates from the head, possibly interacting with environmen-
tal energy fields. See the section on magnetic fields above for more discus-
sion. Also, it should be noted that many people competent in meditation-
al practices at some point in the process experience an audible vibrating
tone frequency [called the ‘holy nad’ or sound current] which seems to
run through the middle of the head, apparently intersecting and focused
through where the pineal gland would be situated. This is frequently not-
ed also after ingestion of DMT or 5-methoxy-DMT [and sometimes 3-car-
boline alkaloids such as karmaline]. This has been suggested to originate
from a phase-locking of oscillating standing-waves in the brain, occurring
in a deep meditative state [occurs with high frequency spectrum of heart
sounds, above 2000Hz] induced via the process summarised above. These
harmonic changes may possibly stimulate the release of neurochemicals
from the pineal gland (Bentov 1977; Chaney & Messick 1980; Strassman
1991; pers. obs.).
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Meditation

Meditation is probably the best-known non-drug means of achieving
an altered state, and is a relatively passive practice utilising breath-control,
and often chanting, as aids. Meditation has long been acknowledged as
an effective way to induce deep relaxation, improve mental outlook, and
promote a healthy immune-system. Many people find it helps them give
up bad habits, including the use of drugs they wish to quit. Meditation
should be practiced at the same time each day for best results. Initial at-
tempts may be frustrating, but persistence will pay off. Most people who
attempt meditation give up before they have really given it a dedicated
shot. People who have meditated for many years often may enter a quasi-
meditative state as soon as they take position and close their eyes [or sim-
ply whenever they wish], quickening the transition into deeper states. In
other words, it should become easier the more you keep at it.

Position of the body is the first important factor — this is known as
‘asana’ — and the classical posture for most people is sitting cross-leg-
ged with a straight back and neck. Some prefer to lie down flat on their
backs — whatever is most comfortable, without being so comfortable as
to induce sleep, should be appropriate. ‘Mudras’, or hand-gestures, may
also be used. Many spiritually-inclined people, particularly healers, per-
ceive prana, or vital energy [‘ch’i’], as flowing in and out of the finger-
tips and palms, as well as through the nadis. Mudras thus help control
this circulation of energy to concentrate it within the body, or to harmo-
nise its flow. An easy to learn mudra is to rest each hand on the knee or
thigh, palm facing upwards, with the thumb and forefinger [or index fin-
ger] touching at the tips. The efficiency of these methods in aiding med-
itation will speak for themselves with practice, as the sensitivity to subtle
influences increases.

Meditation can be a means of entering trance or contemplative trance-
like states, but there are some differences between these and the trances
used by shamans, some healers, or [for example] followers of the Vodoun
religion. Meditative trances are often [but not always] focused inwardly
[if one believes in any real difference between inner and outer], and usual-
ly are intended to lead the meditator to stillness of mind, sometimes even
to enlightenments. This is not to say that meditation is always a peace-
ful or even boring affair — in the course of regular meditation, the mind
may have to pass through great turmoil and intrigue before reaching still-
ness. Shamanic or healing trances, on the other hand, are usually more
active affairs requiring close involvement between both the spirit dimen-
sions [encountered in trance] and the world of the patients [who require
the efforts of the shaman in trance to produce some tangible and help-
ful result].

To aid the transition into trance, you must gradually relax the whole
body to the point that you are no longer aware of it, and relax the mind
by cutting out mental ‘noise’ distractions — this can be quite difficult to
do at first, and for success you must train yourself to use the power of sin-
gle-pointed concentration. Gaining control over this will aid you greatly
in your explorations of altered states, and help give you the mental disci-
pline that is needed to successfully utilise the benefits. Many suggest men-
tally relaxing each part of the body systematically, until total relaxation
is achieved. The mind can be calmed by focussing on one image, object,
or a visualised mantra. Chanting that same mantra also amplifies this ef-
fect; with time, one does not even need to vocalise the mantra — just think-
ing it will serve virtually the same purpose. It has been observed that for
a trance-like altered state to occur, it is desirable for the muscles to be re-
laxed, and for the person to be in a receptive state of mind — this has been
called ‘passive concentration’ by some. Actually ‘trying’ to enter this state
usually prevents it from happening [the same goes for a lot of things!].

Meditation can induce a wide variety of states after mental stillness is
achieved, ranging from pronounced calm and relaxation, to dissociation,
euphoria and ‘hallucinations’. More extreme states can also be reached,
which will be discussed below. The meditative state is usually character-
ised by alpha-wave EEG activity, with theta activity in deeper stages of
the experience — though some yogis have been shown to enter higher fre-
quencies [c.20Hz] when in deeper states. When in deep meditation, ad-
vanced yogis were exposed by scientists to various external stimuli [strong
light, loud banging, touching with a hot glass tube, touching with a vi-
brating tuning fork], though these were unsuccessful in disrupting the al-
pha-wave state.

Meditation should continue for as long as possible — at first, people
usually find it hard to maintain the necessary attention for more than 5
minutes or so, though more experienced people can continue for hours.
Generally, 20-30 minutes is a good time-period to aim for. When com-
ing out of meditation, you should not move suddenly, as this can instant-
ly dissipate most of the benefits you have just reached — analogous to fill-
ing a bucket with water, only to kick it over. It is advised to sit still in si-
lent contemplation for at least 5 minutes or so afterwards (Anand et al.
1961; Chaney & Messick 1980; Das & Gastaut 1957; Deikman 1963;
Kasamatsu & Hirai 1963; Shafil et al. 1974; Stoyva 1973; Temple 1972;
White ed. 1990; Williams & West 1975; pers. obs.). It should be noted that
some people react adversely to the mental detritus that is brought to the
surface during meditation and yoga practices, developing psychotic symp-
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toms or simply experiencing altered states and seeing them as abnormal,
and may go on to seek psychiatric help rather than processing these ex-
periences and pressing on through them (Brundage & Teung 2002; Lu
& Pierre 2007). It is important that teachers of these practices are them-
selves well-versed in helping people work through these stages, or can re-
fer their students to someone who is, so that potential positive transforma-
tion does not instead become a psychiatric disorder, as it most likely will
if cut off in mid-stream and dragged to a conventional ‘head shrinker’ for
rationalisation, categorisation and medication (pers. obs.).

Transcendental meditation [TM] can reduce prolactin and serotonin
levels [due to increased serotonin uptake], cause increased alpha- and [lat-
er in the meditation, with skilled practitioners] theta-wave power in EEG
readings, and increase blood levels of dehydroepiandrosterone, and prevent
its decreases with ageing (Crenshaw & Goldberg 1996; Hutchison 1984).
With TM and other periods of deep relaxation, blood levels of pineal in-
doles are raised (Lewis & Clouatre 1996).

For more interesting information on trance-states and their induction,
have a look at this web-site if it still exists — http://www.trance.edu/

Sexual intercourse

Amongst the most widely enjoyed means of altering consciousness is,
of course, sex and the ecstatic release of orgasm, achievable alone or with
a partner or partners. Unfortunately, most people are still quite prudish
about the subject or have various sexual hang-ups, which can inhibit their
capacity to really get the most out of it. Others may see sex as something
to be enjoyed only by married couples, and even then, only for the pur-
pose of procreation, which has the side effect of contributing overly to the
population crisis, because let’s face it, even Catholics find it hard to resist
their biological urges. The fact is, good sex between loving partners is one
of the best ways to [at least temporarily] relieve stress, create feelings of
profound wellbeing and goodwill, and even Kkiss the face of God. It is sad
that a large portion of adult humanity has never had truly great sex. Part
of the secret to doing so is to understand sexual intercourse not as mere
screwing, but as a divine or spiritual act; this also requires shedding no-
tions of sex as ‘dirty’ or ‘shameful’, and seeing it and our flawed bodies as
beautiful things with which we can express the rapture of the cosmos and
become one with it once again.

Given this perspective, it shouldn’t be too surprising that sexual un-
ion is used ritually in some of the most powerful forms of yoga and mag-
ic. Sex can be seen both as a form of meditation [see above] and as a yo-
gic means of awakening our kundalini energy [see below]. The purpose-
ful awakening of kundalini is an extension of some meditational practic-
es designed to allow one to attain ‘samadhi’, enlightenment, realisation,
completion or self-actualisation. It is the ultimate goal of all yoga practic-
es, ‘yoga’ meaning union. This rediscovery of union is most obvious in the
practice of tantric sex yoga [sometimes referred to as ‘sex magick’, often
involving little movement and sometimes avoiding male ejaculation al-
together], in which the participants experience their partner as the liter-
al embodiment of God/Goddess, and culminating in an ecstatic total un-
ion of energies — that is, becoming one being rather than remaining as
two. This, however, is but one way of describing the process and interest-
ed readers should consult books or competent practitioners for more in-
formation on the practice of tantric sex yoga. Tantra [which is more than
tantric sex yoga alone] and its relationship with shamanism is explored in
Muiller-Ebeling et al. (2002), an excellent work that is highly recommend-
ed — and also includes mention of some Nepalese shamans who are able
to apparently raise kundalini at will almost instantaneously in themselves
or others [with the aid of mantras and other ritual components] in order
to enter a healing trance or to travel shamanically.

On a more mundane level, we can identify some of the neurochemi-
cals which accompany ‘regular’ sex. Oxyztocin plays a large role, from the
initial pleasurable touch through to its peak at orgasm and the ‘afterglow’.
This hormone interacts with a host of other chemicals released during the
act, including dopamine, epinephrine, LHRH, prostaglandin, estrogen [in
women], testosterone and vasopressin. In male rats, GABA levels are in-
creased after orgasm, reducing vasopressin levels; this, along with the ac-
tion of oxyrocin, may explain why some men are so liable to want to roll
over and go to sleep immediately after sex (Crenshaw & Goldberg 1996)!
When going much deeper through tantric sex, it is likely that neurochemi-
cals more associated with kundalini, such as DMT, also come to the fore.

Kundalini

It is very difficult [and inappropriate] to generalise or reach conclu-
sions about the nature of kundalini and its many manifestations, which I
ask the reader to take into account. Try to ingest as many different view-
points as possible to gain a better idea of what kundalini may mean to you.
In one concept, the kundalini may perhaps be seen as a manifestation of
the fundamental energy that gives rise to life and consciousness, which
is everywhere. It also carries the information ‘matrix’ that is briefly dis-
cussed in the next chapter. It is when this potential energy is aroused from
dormancy in the human organism, concentrated and making its presence
felt by a variety of manifestations as it flows through the body [all involv-
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ing a profound alteration or expansion in consciousness], that we know
it as kundalini. No doubt others have different interpretations, and I do
not regard my own as solid, but a transitory definition for the sake of dis-
cussion. Kundalini may inspire healing and creative potentials, as well as
great depths of insight, though to those who do not understand what is
happening to them, and in whom the kundalini has manifested uninten-
tionally, it can bring about torment, ‘delusion’ and ‘insanity’. There is a
fine line — “the awakening encompasses both the state of being in harmo-
ny with Tao and the knife-edged path with its violent purifications and
sudden, catastrophic perils...unless one understands the symbolic lan-
guage of the psyche very well, one may be drawn into a labyrinth from
which it is very hard to get out. And where is the [psycho]analyst who has
reliable knowledge of the workings of kundalini?” (Tontyn Hopman, in

White ed. 1990).

Usually considered important to the kundalini process is an under-
standing of the ‘chakras’, or ‘energy discs’, that escalate the central nadi
[see above]. There is variation between traditions as to the number of ma-
jor chakras, though 7 is often seen as a standard model, and the existence
of many minor chakras is also acknowledged. These major chakras [not
material in the usual sense] seem to correspond with the endocrine glands
[as well as major nerve centres] in their positioning. Their positioning, as
well as brief descriptions of their representations and properties in tradi-
tion, are as follows:

Root chakra [ ‘muladhara’] — mantra: LAM; represented by 4 red lotus
petals; corresponds with the base of the spine; represents the physical
form, basic survival instincts; this is usually where the kundalini ener-
gy is said to lie coiled at rest

Naval chakra [ ‘svadhisthana’] — mantra: VAM; represented by 6 ver-
milion lotus petals; corresponds with the gonads; represents the ‘eth-
eric’ form, territoriality

Solar plexus chakra [ ‘manipura’] — mantra: RAM; represented by 10
grey lotus petals; corresponds with the pancreas and adrenals; repre-
sents the ‘astral’ or emotional form, formation of language and ideas

Heart chakvra [ ‘anahata’] — mantra: YAM; represented by 12 vermilion
lotus petals; corresponds with the heart and thymus; represents com-
passion, personality

Throat chakra [ ‘visuddha’] — mantra: HAM; represented by 16 smoky
purple lotus petals; corresponds with the thyroid; represents the ‘caus-
al’, neurosomatic form

Brow or Third-eye chakvra [‘ajna’] — mantra: OM; represented by 2
white lotus petals; corresponds with the pineal and pituitary [which
work in union to awaken the brow and crown chakras; they, of course,
also act to regulate all the other endocrine glands]; represents the
Buddhic form — the state of awareness and enlightenment

Crown chakra [‘shoonya’, or ‘sahasrara’] — mantra: silence, or a
thunderous roar; does not correspond with any endocrines, or is seen
as merged in union with the 6th chakra — it is the culmination of the
awakened kundalini, and usually perceived as extending outwards and
upwards through the top of the head, some of the energy circulating
down again around the front of the head, looping down into the heart
chakra — directing the energy back to the heart chakra is sometimes
said to be the most important step, to complete the process.

In most people, most of the time, kundalini rests more or less dormant
in the root chakra. The kundalini energy is often depicted as a serpent,
and here it lies coiled at rest. When roused, this energy [often referred
to as a kind of ‘holy fire’] usually flows upwards, following the nadis de-
scribed previously, meeting chakras along the way. Sometimes, the energy
is reported to enter the body from above, and such experiences are usual-
ly prolonged and painful, both physically and psychologically. This seems
to occur more frequently when the kundalini is roused unintentionally, or
forcefully without adequate preparation, or when its manifestation is re-
sisted [see below].

Each chakra represents, to the individual, specific aspects of physical,
psychological and spiritual existence that must be brought into harmony,
or ‘opened’, so that kundalini may pass through. In many people, most [if
not all] of the chakras are in a state of major disorder or ‘blockage’. This
usually goes unrecognised until such a person starts exploring states of
consciousness and spirituality. Awakening kundalini without first clearing
the blocks of each chakra can result in a very uncomfortable, even painful
and psychologically-distressing experience, as this potent energy requires
a clear path to flow freely and become fully actualised. Yoga consists of ex-
ercises geared towards making the awakening of kundalini more natural
and painless, linked with meditational practices and personal psycholog-
ical work that aim to systematically evolve the practitioner through each
chakra. However, this does not always occur in chronological order, from
root to crown, but differs in each person with individual circumstances.

Due to the overall delicacy and depth of the kundalini process, and to
the fact that patience is an important lesson of this process, it is generally
considered best to work on the kundalini gradually over a long period of
time, letting it rise when it is ready, and when you are ready for it. This is
the way of Raja yoga. Forcing the kundalini to rise more rapidly via physi-
cal and meditational exercises, with the important element of breath-con-
trol, is the way of Hatha yoga, which carries more physical and mental
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dangers for the unprepared. In meditation, the third-eye chakra is often
focused on, and short, rapid violent breathing is practiced along with spe-
cialised asanas, mudras, kriyas, mantras and other techniques. Although I
initially intended to, the details of some of these methods will not be cov-
ered here, as I feel I could not reproduce them fully and safely in the space
given. I also don’t believe it is beneficial to tempt people into forcing the
kundalini process. The path in itself is vital in preparing for the awaken-
ing of kundalini, and just as important as a learning process. Striving for
kundalini arousal as a goal, as with striving for visions and becoming at-
tached to them, can ultimately be counter-productive, even destructive.
Seeking ‘experiences’ themselves rather than seeking to learn through ex-
perience is a very common pitfall, both with psychedelics and with kun-
dalini yoga. The experience of enlightenment is not enlightenment itself,
except as a glimpse of what can be. The premature and forced arousal of
kundalini may also result in pride in the mistaken assumption of enlight-
enment, without having learned the discipline required to maintain it and
apply it, and thus anything that was gained is quickly thrown away. This
is also true for the use of psychedelics without an accompanying frame-
work of spiritual practice.
However the information, though hard to find, is out there, and if you
think you wish to attempt Hatha yoga, you should pursue it with caution
and respect [see some of the references below for further reading]. These
are life-changing events being evoked, not games for the curious. Some
‘New Age’ folk seem to believe kundalini is manifested as a kind of pleas-
ant tingling sensation in the spine. This is wishful thinking. Kundalini ac-
tualises a vital energy so intense that it can [according to many] literal-
ly knock you dead or at least drive you mad if you are not ready for it and
channel it too intensely, though such extreme results are very rare. I wish
to stress again, that to work with the energy of kundalini [or equally with
any techniques of altering consciousness], it is highly recommended that
you be in good to excellent physical and mental health. Inability to deal
with the results through impatience, lack of proper groundwork, and poor
health can result in physical injury and/or insanity.
When this energy is fully realised and harnessed, which may take many
years of learning and practice, the practitioner has theoretically taken the
kundalini process as far as it can go without crossing the veil to physical
death [due to the intensity of energies channelled]. The common idea is
that, at this point, there is nothing further to learn, being able to reside in
eternal bliss and all-seeing wisdom. This is a somewhat romanticised view,
depending on how the resultant healing force is used. This path does not
end in a glorious plateau, where one can sit back and say, “okay, so here I
am, now I’m enlightened forever!”. There is always further to go — in this
path, to stop means stagnation, and eventually, regression. Indeed, this
is the fate of most people who pursue spiritual paths, because the above
notion of what ‘enlightenment’ is all about is so prevalent. The ‘fall from
grace’ that usually follows often occurs so gradually that it is not even no-
ticed. ‘Enlightenment’ is relative, and is not a fixed point — one should not
become complacent with perceived ‘enlightenment’ and undo progress
with the pride of the ego, or unfitting words and actions. There are already
enough religious zealots who do not practice what they preach, without
adding more to the world. As stated earlier, having a ‘kundalini experi-
ence’ does not automatically make one enlightened. A glimpse of the ab-
solute does not automatically make one enlightened. You must live your
learning in every moment, spread the seeds of light for others, and com-
mit your life to this purpose, in whatever way is appropriate. Only then
will it stay with you, and you will still never stop learning. If you are run-
ning around telling everyone that you are enlightened, then that’s a good
sign that you probably are not!
It is now believed in some quarters that a fair number of people in our
society appear to be experiencing spontaneous kundalini-awakenings, ei-
ther gradually over time or rapidly and intensely all at once. The symp-
toms, not being recognised in most societies, are often misinterpreted by
subject and physician alike as manifestations of schizophrenia and biolog-
ical disorders, deemed as unnatural and in need of suppression.
Both adverse and positive symptoms of sudden or impending kunda-
lini-awakening can include many of the following phenomena:
¢ cramps, muscle twitches
* itching, vibrating, tingling, or crawling sensations on the skin
* intense sensations of heat [sometimes felt as burning] or cold
¢ headaches and pressures in the head, often like a steel band around
the head
¢ racing heartbeat, chest pains
» digestive disturbances
¢ pains or blockages in back and neck, particularly where chakras are
located

* numbness

* involuntary body movements or compelling forces

* energy rushes, particularly up the spine, or feelings of immense elec-
trical energy flowing in the body

* overwhelming fatigue, or conversely, hyperactivity

« alterations in eating habits, and sexual drive [increase or decrease]

¢ spontaneous vocalisations, or speaking in tongues

* emotional outbursts and rapid mood shifts
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¢ hearing of inner or distant sounds, or buzzing in the head

¢ visual distortions and hallucinations

« expansion of consciousness and blissful sense of union and harmony

¢ development or manifestation of psychic phenomena and extra-sen-
sory perception

Of course, many of these symptoms, in isolation, may have little or
nothing to do with kundalini and more to do with simple physical illness
or poisoning, depending on individual circumstances. It is when many of
these symptoms are seen together, that kundalini might be considered as a
cause. Some of these symptoms are likely to be physical manifestations of
chakra-blockages. As well as by the methods or circumstances mentioned
above, kundalini may be roused by the use of psychedelics over time in
some individuals. Such experiences can also serve to prepare the mind
for kundalini, so that the progression of expanded consciousness is not as
much of a shock as it would otherwise be (Chaney & Messick 1980; Collie
undated; Hannigan 1997; Johari 1987; Rele 1960; Sannella 1977; Temple
1972; White ed. 1990 [highly recommended]; Yatri 1988; pers. obs.).

It is relevant here to mention that DMT potently stimulates pineal
function, and mescaline enhances the pineal’s synthesis of seroronin (Lyttle
1993; Prince 1980). The pineal [see brow or third-eye chakra, crown
chakra], in conjunction with the pituitary and [to a lesser, but impor-
tant extent] the other endocrines, seem to be intricately involved in secre-
tion of neurochemicals involved in some aspects of kundalini manifesta-
tion [see below].

The pineal gland, closely associated with the control of our percep-
tions of awareness, is often considered to be the ‘seat of the soul’ in many
distinct cultural traditions. It is interesting to note that in Tibetan tradi-
tion, after death the soul is believed to transit a ‘limbo’ period of 49 days,
during which it ‘decides’ on its next incarnation. It is now known that it
takes 49 days for the pineal and gonad cells in a human embryo to sep-
arate as distinct entities. This could be interpreted as the ‘soul’ or con-
sciousness entering the new physical being, at the moment of differentia-
tion between the ‘poles’ of the kundalini-axis.

The pineal is quite capable of synthesising potent chemical substances
and releasing them into cerebrospinal fluid, and it is most likely to do so
under the influence of the diverse practices outlined in this chapter. The
pineal has no blood-brain barrier, and possesses specialised blood vessels
which allow the transport and accumulation of large molecules in the pin-
eal. The primary chemical activation in the pineal, in relation to kunda-
lini, most likely involves the trypramines S-methoxy-DMT and DMT, with
some probable contribution from bufotenine and 5-methoxyrryptamine, all
in combination with endogenous MAO-inhibiting B-carbolines such as
pinoline and [possibly] 6-methoxyharmalan. These chemicals are all known
to be synthesised and concentrated in the pineal gland [also contained in
blood, urine and cerebro-spinal fluid] of mammals, including humans, al-
though the endogenous presence of 6-methoxyharmalan still requires fur-
ther evidence. DMT, in particular, is known to be actively transported
into the brain, something which occurs for only relatively few chemicals
with which the brain is most familiar and in need of. Trypramines are also
synthesised in the retina, and the connection of the optic nerves and the
pineal gland bears some food for thought. Seroronin, and the enzymes
HIOMT and INMT, are all most concentrated in the pineal. The pin-
eal also contains abundant methionine, aiding in the conversion of pine-
al serotonin to DM T-derivatives using the methyl-donor SAM. The kun-
dalini ‘flash’ has been compared to smoking DMT or 5-methoxy-DMT by
some. The pineal also has neurotransmitter systems for melatonin, norepi-
nephrine, dopamine, GABA, gluramic acid and taurine, and has been found
to contain the hormones LHRH, TRH, CRF, somatostatin, oxytocin, va-
sopressin, adrenocorticotropin, o-melanocyte-stimulating hormone, p-endor-
phin, met-enkephalin, leu-enkephalin, dynorphins A and B, o- and fB-neo-
endorphin, VIP, cholecystokinin, bombesin, arginine-vasotocin [AVT],
substance P and neurotensin. It is quite clear that the pineal is potentially
capable of releasing an exceedingly potent cocktail of psychoactive chem-
icals, and is known to affect the secretions of the other endocrine glands,
which could in theory account for the symptoms of kundalini as outlined
above (Axelrod 1961; Barker et al. 1981; Binkley et al. 1979; Bosin &
Beck 1979; Christian et al. 1977; Ciprian-Ollivier & Cetkovich-Bakmas
1997; Collie 1997; Gillin et al. 1976; Hannigan 1997; Kveder & Mclsaac
1961; Lewy 1983; Liss 1989; Lyttle 1993; Pevet 1983, 1985; Pomilio et
al. 1999; Relkin 1983; Sannella 1977; Shulgin & Shulgin 1997; Strassman
1991, 2001; Temple 1972; Yuwiler 1983; pers. comms.; pers. obs.).

Some final thoughts

It seems that in many areas science is simply rediscovering and con-
firming in its own language what mystics and shamans have known for
millenia. We think we have come so far in moving away from this ancient
knowledge which we have called ‘superstition’, yet we now appear to find
ourselves turning full-circle, returning to whence we came with new lay-
ers of understanding in order to begin a new cycle.

The observation of neurochemical correlations to the forms of con-
sciousness-alteration discussed in this book does not diminish the signif-
icance of these states. Recognising that stimulation of certain areas of the
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brain can induce ‘religious experiences’, or that activating sub-groups of
serotonin receptors by smoking DMT results in profound changes in con-
sciousness, is only a small part of the picture and does not equate to ex-
plaining such phenomena, especially regarding the content and signifi-
cance of subjective experience. To see such mechanistic reduction as a
complete explanation of what is going on simply glosses over the vast gaps
in our understanding.

Many people consider the use of psychoactive drugs, and the experi-
encing of altered states of consciousness, as being unnatural and decided-
ly harmful. However, it should now be clear that these states are not alien
to our nervous systems — rather, they are expressions of neural pathways
built into all of us, which only require the necessary conditions or stimu-
li to be triggered. If you think of your nervous system as a radio antenna,
this is analogous to temporarily tuning to a different frequency, or fine-
tuning your ‘normal’ frequency to give a clearer signal. [Certainly, some
substances such as lead may affect consciousness as a result of the brain
damage they cause, but these are not the kind of drugs we are discussing
here.] Following this line of thought, these other frequencies encountered
through retuning are not illusory fantasies, but valid extensions of reality,
of which we are usually unaware. As mentioned previously, it is impossible
to conclusively prove that any reality, including especially what we take to
be our ‘normal’ waking reality, is not fantasy, or conversely, that it is fan-
tasy. I take the opinion that all of these altered states and what we experi-
ence in them are valid as their own perspective of a fluid reality. Whether
they are made ‘real’ to us by the very act of perceiving and experiencing
them, or whether they exist independent of our attention, is unknown.
In the science of physics, too, the question of whether anything exists in-
dependent of observers has perplexed many. One current view leans to-
wards acknowledging that ‘reality’ appears to be a creation of conscious-
ness itself, with the two being unable to exist independently. Whichever
model may turn out to be most seemingly accurate is perhaps irrelevant to
the truth of the belief held by many people today, that expansion of con-
sciousness is both necessary and integral to our continued survival and so-
cio-spiritual evolution, for us to re-create ourselves and our reality in an
image of vibrant harmony.

It is now more widely known that people are capable of learning to ex-
ert a degree of control over bodily functions once thought to operate un-
consciously [eg. blood pressure, heart rate, immune activation, healing
processes, hormone secretion, neuron firing]. The learning of these skills
can be enhanced by biofeedback techniques (Hutchison 1994; Rogers et
al. 1979), meditation and yoga (White ed. 1990). In other words, our
health and state of mind are not mutually exclusive, and are not solely un-
der the control of external or unconscious internal forces over which we
have no influence. The fact that we only appear to utilise the information
from a small portion of our DNA, and that we only exercise a fraction of
our cerebral potential, might suggest that we are built with capabilities
that are just waiting to be activated or awakened. Scientists often refer to
this mystifying extra genetic material, for example, as junk’ DNA, and for
many years it was dismissed as just that, with the exception of the more
curious. Recent theories suggest it is merely ‘padding’ or ‘stuffing’, whilst
others are finding that these portions have functions we do not yet un-
derstand; regardless, nature does not make true ‘junk’. Everything serves
some purpose in a greater process [that is the basis of understanding ecol-
ogy] of which we are largely unaware. Whether it be found in DNA or
elsewhere, or more likely everywhere, the potential exists to become aware
of our place in this process, to re-unite with the whole, and in that process
achieve positive transformation.
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A PRIMER IN TRIPPING - TAKING THE JOURNEY

Ever since the large-scale rediscovery of psychedelics by western cul-
tures in the mid-1960’s, many curious people have been inspired to ex-
periment with them. These pioneers and those few in the decades before
them faced what was, for their cultural background, completely uncharted
territory. Although some such folk had access to spiritual, philosophical,
or other literature from which parallels could be drawn for guidance, or
to someone already familiar with the terrain who could offer support and
assistance, many did not. Most people would begin the psychedelic path
with little or no understanding of what they were getting into, or of the at-
tendant implications, which then were little-known and often exaggerated.
The majority of people who approach drugs appear to do so because they
desire change without having to put in any real effort themselves. People
who expected psychedelics to magically transform them and the world
encountered disappointment when they found that the drugs would not
do all the work on their own. After experiencing the psychedelic state to
some degree, and the initial awe had subsided, most people [but of course
not all] realised that they did not have the faintest idea what to do with
it. Rather than admit their own deficiencies, many came to denounce the
drugs in later years as useless and deceptive distractions.

Little has changed today, except that the average strength of LSD ‘hits’
[LSD or purported LSD being the only psychedelic that most people ever
try, not including Cannabis] is much lower than in the mid-1960’s. As
a partial consequence of this, current generations have a greater number
of people who have only ever had relatively mild psychedelic experiences.
They often remain unaware of the greater depths, but believe they know
all about ‘tripping’. This helps the spread of misconceptions, as a strong
psychedelic experience that brings up deep psychological and emotional
issues, for example, is now often seen as being abnormal, whereas an aes-
thetically-enjoyable experience with minimal psychological impact is seen
as the ideal. It is commonplace to desire all the positive effects without the
negative, but when exploring inner space, things simply don’t work that
way. The paths of personal growth and spiritual development [which are
being tinkered with when using psychedelics, whether it is realised or not]
are not all rosy. One must pass through both heavens and hells to pur-
sue true transformation. Even if that is not what you are after, you may
be pushed in that direction anyway by a particularly powerful experience.
Unlike the general mood of psychedelic experimentation in the 1960’s, to-
day it is often seen as unusual and delusional for people to take psyche-
delics for spiritual purposes, or for that matter, even to believe in anything
that happens during a psychedelic trip as being real in any way.

Many who dabble with these drugs do so looking for a good time, to-
day largely in association with dance culture, or to enjoy a spectacular vis-
ual show as a detached observer. These people usually abandon psyche-
delics after a short period of experimentation, sometimes confused and
disillusioned, as mentioned above. Indeed, LSD [except in very low dos-
es] seems to have lost much of its popularity in dance culture to MDMA,
or ‘ecstasy’, which is not even generally considered to be a true psyche-
delic, and rarely brings one into contact with the darker sides of the mind
[not to deny that MDMA has usefulness]. Others try to use psychedelics
earnestly, but still end up being disappointed by the difficulty in integrat-
ing these experiences for long-term benefit.

The aim of this chapter, therefore, is to discuss some of the things that
may be expected from a psychedelic experience, and some of the known
ways in which psychedelics can be used more effectively. It is important
to remember, however, that every psychedelic experience is different and
exceedingly complex in content. At best, this information should be seen
only as a collection of fragmentary observations and convenient analogies,
rather than a comprehensive guide to the psychedelic experience. And as
the old saying goes, “the map is not the territory” and ours is only a frag-
mentary map. It is almost universally reported by psychonauts that our
current verbal means of expression is inadequate to describe accurate-
ly what is being experienced in these states. Even if new words are creat-
ed for these purposes, they will still be self-limiting tools, as it is a seem-
ingly intrinsic characteristic of words that they attempt to separate and
define. This is a tendency largely alien to the psychedelic realm [which
tends to expose the continuous whole], and usually does not help much
in understanding what is going on. This is at least similar, at most iden-
tical, to notions of Zen and Taoisim, in that the Tao or Zen which can be
described in words is not the true Tao or Zen. Words are at best pointers,
but the essence is beyond words. Having said that, words will have to suf-
fice for us, for now, or else we might as well just throw this book out of
the nearest window!

Setting the Stage

Psychedelics offer such profound potential for learning, positive
change, and ultimately an evolution of consciousness, that it seems [to
those who have explored deeply] to be a virtual insult to use them casual-
ly for entertainment. Deeper aspects of reality can be highly disturbing to

42

those who are not prepared for such a psychic confrontation. [Most peo-
ple are not prepared, even amongst those who think they are, so it’s noth-
ing to be ashamed of!] The trypramine psychedelics in particular, as well
as salvinorin A, show the ability [in moderate to large doses] to reprimand
those who attempt to use them casually, in no uncertain terms. This is
not to mention the great power of the tropane hallucinogens such as Zy-
oscyamine, with plants containing them [such as Datura] sometimes be-
ing used in tribal cultures to reprimand unruly children! At lower doses,
one may be able to evade such psychic confrontation for some time, but
the unpredictable potency of, let’s say, Psilocybe mushrooms, make it a
relative certainty that one will eventually have a torturous experience if
one continues to use these substances for idle entertainment or attempt-
ed escapism.

A proper respectful approach is thus essential if one is to have good re-
sults. One should approach the psychedelic experience as one would ap-
proach the most sacred oracle. A purpose is required for consuming these
sacraments, a context into which to frame the experience. Failing to pro-
vide a clear purpose often results in a vague, unfocused experience of lit-
tle apparent meaning, compared to what can be achieved otherwise. On
the other hand, doing so does not at all guarantee an ‘easy’ or pleasant
trip, but it does help ensure that you get something meaningful from the
experience. Indeed, these more difficult experiences are often the most
useful.

Peoples of the world who use these plants regularly generally do so in
a ritualistic setting — that is, their purpose and expectations of the experi-
ence and their way of approaching it are intricately interlaced with their
spiritual beliefs and cosmological worldview, in a way that creates, for the
group or the individual, a safety net to help ensure a successful visionary
journey. Unfortunately, most westerners have been conditioned to feel
pretty silly doing anything approaching ‘ritual’, a word that has a decided-
ly negative occult connotation for the average person. This might not be a
problem if less people believed what they saw in movies or on television,
and more people realised that ‘occult’ simply means that which is hidden,
or beyond ordinary human understanding, rather than just puerile satan-
ism and black magic. Of course, this is still a problem to those who refuse
to believe in the existence of anything that might be ‘beyond ordinary hu-
man understanding’. As I see it (and this may anger some), the kinds of
‘mystical groups’ who do for example actually dress up in fancy robes,
adopt titles of elitist spiritual authority, perform elaborate and stereotyped
‘magical rituals’, and take themselves very seriously, are just as lost as al-
most everyone else, and use the external cloakings of secrecy and man-
made occult dogma to mask their lack of genuine insight from others, as
well as from themselves. [It should be noted that not all practitioners of
ritual magic have missed the point, and such practices can be of value if
undertaken wisely.] The awakening of consciousness that can be brought
about with the aid of psychedelics or other means is a process of removing
the veil of secrecy, of bringing the ineffable into human awareness, rath-
er than keeping it as the claimed secret property of an elite few. So, we
have no need here for secrets, spiritual pomposity, and unnecessary physi-
cal props. What is meant here by ritual is that one makes a conscious, for-
mal entry into the ‘otherworld’ with displays of respect and declarations
of intent, whether these be expressed internally or externally. This mode
should be adhered to throughout the journey, but that does not mean you
must remain deadly serious as though attending a funeral. Happiness and
laughter may be quite appropriate! You should not feel that you need to
follow a ritual that someone else has set out, as this may not be appropri-
ate to you, your culture, or your beliefs. Find something that feels right
for you. This is firstly about developing control over and honestly under-
standing yourself, something that is difficult to accomplish when follow-
ing the rules of others without thought.

I prefer to create ritual more or less spontaneously, leading up to con-
sumption of the chosen sacrament. However, there are some constants I
have chosen which are used as a basic framework. Firstly, the time of the
ritual is usually planned at least a few days to a week in advance, to give
time to mentally and physically prepare for the experience. I prefer to fast
at least for the day, or most of the day before the experience, as do many
traditional shamans, though the fasting period may be extended for long-
er if so desired. This ensures a degree of physical cleansing, as well as more
rapid assimilation of the substance consumed. According to some, it also
reduces the severity of any potential nausea or vomiting, though some
find it easier to hold the contents of their stomach if a small amount of
light food is eaten beforehand. Nevertheless, vomiting once the substance
has been sufficiently absorbed can be therapeutic in some instances, if
treated as an opportunity for a kind of purifying, ‘re-birthing’ catharsis.
Vomiting after consumption of ‘ayahuasca’ [see Banisteriopsis], ‘peyo-
te’ [see Lophophora] or ‘San Pedro’ [see Trichocereus], in particular,
is often considered quite a normal part of the experience, though some
are lucky enough to experience little nausea and no vomiting. In the case
of San Pedro, K. Trout suggests that this is almost entirely related to the
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method of preparation, with the exception that regular beer drinkers will
generally vomit regardless (Trout pers. comm.). Some report that with
ayahuasca, excessive fasting can actually diminish the effects, and they
prefer instead to abstain from food for the second half of the day before
the consumption.

Bouts of meditation throughout the day, but particularly immediately
preceding and following the ingestion, are also recommended. This gives
time to focus on your intentions for the experience, as well as to induce a
state of calm [to counter the jitteriness and tension that often come with
the anticipation and fear of an impending psychedelic experience] and re-
duce mental ‘noise’ and distractions, including the distraction of nausea.
I find it also places me into a more receptive state to learn from the ex-
perience. I usually make use of incenses with ‘purifying’ and calming ef-
fects, both to ‘cleanse’ with smoke the plant or beverage to be consumed,
as well as to purify the area and centre myself with the vapours. Some ex-
amples are ‘frankincense’ [see Boswellia], ‘sandalwood’ [see Santalum]
and ‘white sage’ [see Artemisia, Salvia]. The sacrament is handled care-
fully and respectfully at all times, and any parts not used, or residue left
from a tea, are never simply discarded as waste. The discipline involved in
following ritual procedures, including the discipline involved in consum-
ing and keeping down foul-tasting sacraments [at least until sufficient ab-
sorption has taken place], ensures to a degree that one is serious about
learning from the plants, and prepared to earn wisdom rather than be
handed it on a platter.

Getting to Know the Plants -
the Amazonian approach

It is worth mentioning here an interesting practice in parts of the
Amazon. Shamanic initiates, or others seeking knowledge or in need of
deep healing, often will undergo diets in which a ‘plant teacher’ is con-
sumed. This is done in order to become imbued with the spirit of the
plant, to learn its properties and ‘icaros’ [sacred songs; see the previous
chapter], and gain healing knowledge. Once one has undergone this proc-
ess, singing the icaro of the plant can be used to call upon its healing pow-
ers, without the plant itself actually being used. Diets are completed in
seclusion in the forest, and the initiate abstains from sexual relations, fo-
cusing their energy and intent on the task at hand. In regards to food, the
diet is similar or identical to that undergone for consuming ayahuasca [see
Banisteriopsis, Methods of Ingestion]. Foods which are allowed are cooked
plantains [see Musa], smoked fish [though ‘pana’ (Serrasalmus natterei,
S. rhombeus and S. spilopleura) and ‘zungaro’ (Trichomycterus spp.) are
not allowed], and sometimes rice and manioc. The flesh of only some an-
imals may be eaten — boa constrictors [Boidae family], the caiman ‘lagar-
to blanco’ [Caiman sclerops], and the birds ‘panguana’ [Crypturellus un-
tulatus], ‘pungacunga’ [Penelope jacquacu], ‘perdiz’ and ‘pava’ [uniden-
tified]. All spices, sweeteners, fats, cold beverages and alcohol are prohib-
ited. Diets are often taken in succession, with a different plant being tak-
en for each diet. Many shamans feel diets should be taken in a particular
order, but this order varies depending on individual preferences. Usually
a short break may be taken between diets, as each may last for up to 1
month [sometimes more]. When one is under the diet, the chosen plant
is prepared and consumed. Sometimes the initiate will have been told by
his or her shaman how to prepare it — sometimes the initiate will be told
by the plants themselves, either during the previous diet, or otherwise
through dreams or intuition. It may be taken either only once, at the be-
ginning of the diet, or consumed more or less continuously throughout.
Sometimes it may be taken mixed with Banisteriopsis. During this time,
it is best to be near living specimens of the plant being used, in order to
further mingle with its essence. Some of the plants used in diets have di-
rect psychoactive effects, whilst others are psychoactive only with aya-
huasca, or have subtle effects that manifest over the next few days, or in
dreams. Others are not considered psychoactive, but have mildly toxic ef-
fects, which later develop into long-term benefits of improved stamina
and spiritual strength (Bear & Vasquez 2000; Luna 1984). This is an ef-
ficient method of becoming acquainted with a healing plant. Though the
required seclusion and time-devotion may be difficult for many people to-
day, it will be valuable for those who can make the necessary efforts.

Setting the Stage Revisited

The importance of set and setting in the psychedelic experience can
not be understated. What is meant by this, is that to give the best chances
for a successful trip, it should be done in surroundings you feel comforta-
ble with, with people who you like and trust, and in a good frame of mind.
If feeling at all depressed or unstable, taking a psychedelic is generally not
a good idea. Sometimes, even if feeling this way, a psychedelic experience
may be just what is needed, though it is much more likely to be a difficult
one. Unless you are experienced at this, it is not a good idea to trip com-
pletely alone. Some people do not like to have company whilst tripping,
but it is still a good idea to have a friend within shouting-distance, just in
case assistance is needed. You can never know what might happen, even if
you are very experienced with psychedelics. If you must do it alone, it is
at least a good idea to let someone else nearby know what you are doing,
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and where you will be.

The sensory input received whilst tripping is greatly amplified and
subject to synaesthesia, and can greatly affect the nature and outcome of
the experience. If you have control over any of these inputs, use that con-
trol wisely with this in mind. Some music that may be enjoyable under
normal circumstances may become unbearable or excessively disturbing
with psychedelics. It can take a lot of trial and error before gaining a feel
for what works best for you in different situations or with different pur-
poses in mind. Excessive sensory input [and output] may sometimes have
the effect of ‘burning up’ a lot of the energy of the trip, resulting in a per-
ceived fading of effects much more rapidly than would usually occur. 1
have found this to happen particularly when listening to a lot of very in-
tense music, or after making love intensely. Another benefit of modera-
tion, or even minimalism, with regards to sensory input is that it facilitates
an easier perception of the subtle, more significant aspects of the psych-
edelic experience.

A natural environment is highly recommended as a setting. Contact
with nature whilst tripping seems to offer far greater potential for a high-
ly positive experience than an indoor or urban setting. Even so, the area
should be chosen with an eye for potential dangers, such as slippery rocks
and cliffs! Trip with people who you know will not annoy you during the
experience, with inane questions or attempts to ‘trip you out’. Such peo-
ple, however well-intentioned, can very much disturb the mood of a trip
and make it difficult to focus. Tripping in public or at crowded events
may be tolerable for some, but it is generally not conducive to a good ex-
perience. I have a few friends who have had severe panic attacks as a re-
sult of doing so, one of whom was taken away in an ambulance after col-
lapsing from distress in the midst of a crowd at a rock festival. If you are
not inclined to want to interact with people whilst tripping, steps should
be taken in advance to ensure some degree of privacy, free from disturb-
ing background noises or unexpected interruptions, while still having a
trusted friend somewhere nearby. Taking the phone off the hook is gen-
erally a good idea.

The time of tripping may also be considered. Some prefer to do it in
the daytime, when colours and visual detail can be best appreciated with
eyes open, but many traditional peoples prefer to do it at night, when the
surroundings do not cause as much of a distraction from the inner expe-
rience. This can also serve to provide a dark ‘canvas’ on which the visions
manifest, or as an excuse to build a fire, which can be meditated on for a
similar purpose, and bring the group (if there is one) together in a circle
of contemplation. However, with short-acting tryptamines such as DMT,
S-methoxy-DMT, and bufotenine, visual phenomena are best perceived in
low-light conditions, as opposed to total darkness. In the modern world it
is a simple matter to trip at night while still having indoor light available,
depending on what is desired at the time. Some people prefer their trips
to coincide with phases of the moon.

If at all possible, the inexperienced should undertake the journey ac-
companied by someone who has successfully used psychedelics for a
long time, and who shows a competent handling of psychedelic states.
Preferably, such a guide should be present if needed, but should not make
his or herself the central focus of the trip. Avoid those who attempt to
use psychedelics to exert control or influence over others. These people
may be known as ‘power-trippers’, and do no good for anyone in the long
run, including themselves [in the usual sense of the term, a power-trip-
per is someone who gets off on having power over others and abusing that
power, and does not refer to ‘tripping’ such as on psychedelics]. Look for
someone who treats you as an equal, and does not patronise or exhibit
self-inflation. These are the kinds of people most likely to be able to help
you with the first steps of your path, if you feel you need such a person.
Of course, no guide can teach you everything [though some will pretend
they can], nor should you expect them to. Ultimately, it is the plants that
will show you the way if you choose to walk with them.

It is still possible to more or less ignore set and setting, and have suc-
cessful trips. Some people feel that this is the best way, as there is no con-
scious erection of any comfort barriers between the mind and the sur-
rounding world. Although this approach is more risky, it does bring the
valuable challenge of coping with the ‘real world’ and all of its unexpect-
ed distractions and dangers, whilst in a strong altered state. After all, what
good is it to become awakened on one level while being unable to cope
with the mundane, or deal with things you would rather avoid? Ken Kesey
and his group of Merry Pranksters are a wonderful example of psychedel-
ic experimenters who took such an approach, with certain rules [such as
being out-front with the group, and everyone providing each other with
freedom to ‘do their thing’], more or less successfully (see Wolfe 1968). A
synthesis of these two major approaches may be the best, though individ-
uals should work with whatever they feel most appropriate on each occa-
sion of consuming a psychedelic substance. Remember, however, that the
paths we are discussing do not end when the effects of a drug wear off, to
resume when the next dose takes effect — we are discussing both a spirit-
ual/magical path and a way of life, in which individual psychedelic expe-
riences are dramatic and catalystic events, but are not the whole path in
themselves.
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The Turbulence of Lift-Off

After respectfully consuming your chosen psychedelic sacrament, you
will need to cope with the first phase, which is sometimes easy, sometimes
not. The period until first onset of effects will vary depending on the sub-
stance involved, the dose taken, the method of ingestion, and the contents
of your stomach. The transition from ‘ground-state’ can often be turbu-
lent, as you adjust to the changes taking place. What follows is difficult to
relate verbally. There will be some generalisation, because many of these
substances produce qualitatively different effects, yet with some strong
binding similarities. Added to this is the fact that the psychedelic experi-
ence is very hard to put into words [see above] that will mean anything to
someone who has not been there before by some means, and that it is dif-
ferent every time for every person — thus, the only way to really find out
is through direct experience. I will use mrypramine-based psychedelics [psi-
locybin, DMT in combination with harmala alkaloids, LSD], and the pro-
totypical phenethylamine-based psychedelic, mescaline, as standard ‘refer-
ence-psychedelics’ for the purpose of this discussion.

Transition is marked initially by physical and mental restlessness,
sometimes with odd gastric sensations, and vague body aches that may of-
ten be partly relieved by stretching and deep, slow breathing. Some peo-
ple experience mild nausea, though actual vomiting is rare except with in-
tense-tasting brews such as ayahuasca or those prepared from mescaline-
containing cacti, for which both nausea and vomiting are relatively com-
mon accompaniments [see above]. Pupils become dilated and all of the
senses slowly become heightened beyond the usual thresholds of percep-
tion, a phenomenon that will increase in intensity up to the peak of the
experience. These effects can be rather uncomfortable and disorientat-
ing at first, particularly if they are resisted. It is generally best to sit or lie
in a comfortable spot breathing deeply, whilst contemplatively adjusting
to the changes taking place. It should be said, however, that as the effects
increase in strength, the deepest and most intense states can be reached
by continuing to remain still and meditating, though it can be difficult to
do so at first.

Feeling Out the Territory

Often a profound euphoria is felt, and a sense of awe and wonder-
ment. Visual effects begin from the amplification of colours, shapes and
textures, and may progress to actual hallucinations, although the perceiv-
er involved is usually aware at this point that what they are seeing is relat-
ed to the neurochemical changes taking place, and is not necessarily vis-
ible to anyone else. With the eyes closed, visual phenomena seen behind
the eyelids are often exceedingly spectacular and vivid, having a tendency
to metamorphose so rapidly into different detailed moving images that it
can be difficult to keep pace with them. Visual effects often correlate with
the equally rapid thought processes occurring in the individual, and with
any music or sound that may be present, and may seem laden with mean-
ing and significance. This synaesthesia may extend across all of the senses
[ie. seeing sound, tasting colour, etc.].

Thought takes on a dimension not generally encountered in the av-
erage waking state. Thoughts are usually directed inwardly towards self-
analysis or beyond, with a startling clarity. The thought process is often
witnessed as a visual and symbolic one. Here one may have an extraordi-
nary capacity for assessing the ‘big picture’, temporarily freed from one-
dimensional perspectives. Deeply entrenched personal problems and their
roots can be accessed from the subconscious into which they had been
banished, and consequently viewed and worked out with an honesty and
insight that is rarely displayed when ‘sober’. It is with carrying these solu-
tions back to the ‘sober’ state and applying them, that real positive change
can occur. If one has no prevalent personal issues to resolve, then this
stream of consciousness can be directed towards external problems or
tasks, or to the nature of reality itself, down to a subatomic level and be-
yond. Sometimes, however, one may seem to have little control over the
direction things take.

When in a psychedelic state, we become sensitive to things that, due
to the editing processes of our brains, we are generally unaware of in eve-
ryday life. The human nervous sytem in this state can become a con-
scious conduit or receptor for, amongst other things, what some refer to
as the ‘information matrix’ — an omnipresence in which can be found all
thoughts, psychic ‘noise’, all the records of everything that ever was, is, or
is still to come. Some people refer to it as the ‘one mind’. This is a concept
difficult to swallow for most people, I am sure, but many of us through-
out human history have experienced it as a reality. Developments in phys-
ics seem to support the probability of such a system. Its likelihood is also
reflected in the ‘holographic’ theories of consciousness and reality [which
may indeed be one and the same!], as mentioned previously (see Narby
1998 for some excellent discussion; also Wilber ed. 1985). Again repeat-
ing myself [because the context seems right], there are many accounts of
people who have taken psychedelics in clinical studies [or privately], and
as a result, gained knowledge about things which they could not have pre-
viously known, or reached breakthroughs in problems that had been trou-
bling them for some time in a professional work project or the like. This
has occurred with chemists, architects, computer programmers, physi-
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cists, and other ‘professionals’. The effective prohibition on human re-
search with many of these substances means that there is, unfortunately,
a lack of much published data in this field. As was mentioned earlier [see
Questions & Answers], such events are experienced far more frequently in
non-clinical settings, where the results are either dispersed anecdotally, or
simply kept in privacy.

It is precisely this aspect of psychedelics, the exposure to valid aspects
of reality outside of ‘normal’ experience, that enables shamans to practise
their craft, and its timelessness and universality is what makes shamanism
still relevant today. Shamans have learned to use plant psychedelics in or-
der to go where they need in these experiential realms, to find the infor-
mation required for their task at hand. This is a learned skill that can not
be taught in a book. It is also where many psychonauts fail to grasp the
greater potentials of psychedelics. The experiences can be so fascinating
in themselves, that it is easy to become distracted by sensory phenome-
na, and to forget that the psychedelic state can be applied to far more use-
ful ends than intellectual entertainment. The most important point to re-
member when using psychedelics in a shamanic and/or spiritual context
is to remember why you came. Focus on your purpose for the ritual, and
whenever you notice your thoughts wandering, re-focus. This needn’t be a
case of forced concentration. It seems best to adopt a degree of detached
concentration, which allows a greater flexibility of abstract thought — and
this is how thoughts evolve in psychedelic experience, rather than always
in linear, logical progression. The successful integration of the experience,
which will be discussed below, is in part important because it weds the
fruit of abstract thought with that of rational thought, thus bringing the
ethereal into the material [or vice versa!]. Become a receptacle for seeds of
insight; water them, nurture them, and let them grow and become strong;
then share the fruit wherever possible, so that new seeds may be planted.

Stormy Weather

The psychedelic state manifested at higher doses can be very confus-
ing and distressing. There is always potential for negative or unpleasant
psychological reactions to psychedelics, usually known simply as a ‘bad
trip’ or a ‘bummer’. Such labels unfortunately obscure a very important
fact — that a ‘bad trip’ usually offers the greatest benefit, as it exposes your
own weaknesses, which are where the greatest self-work needs to be done.
In ‘ordinary’ consciousness, it is common to suppress awareness of one’s
own faults and weaknesses, either by projecting them onto others, or sim-
ply ignoring them or creating excuses for them. In the throes of a ‘bad
trip’, it is no longer possible to run away from these things. Continuing to
deny them at this point, and choosing not to learn from the experience, is
a recipe for even greater neurosis and maladjustment in the long-run, as
well as a hellish trip. According to Rick Strassman (1984), people “with a
fear of closeness of same-sex others” and “primary defensive mechanisms
including projection, denial, and tendency towards psychotic thought dis-
orders” are more likely to experience negative reactions. Being exposed
to one’s darker thoughts, or aspects of the personality or self-image with
which one is not comfortable, can also precipitate a negative reaction.
Here, I will try to cover the most common things that may go wrong, and
some of the ways in which they can be dealt with.

Sometimes the influx of energy and information can become a bit too
much for comfort, and ‘information overload’ sets in. This can result in
a state of panic, where the person involved feels everything flooding over
them too rapidly, becoming anxious and fearful when they find they can
not stop the experience, or escape from it. Sometimes the person may be
gripped by fear that is all-consuming, often leading to a paranoid state
where delusional ideas are constructed, and one feels they can not ask
for help, because they do not trust anyone to tell them the truth. Even if
knowing that people around them have truthful intentions, there is still
the very real awareness that people may believe they are telling the truth,
whilst still being wrong or ignorant of possibilities.

Psychedelics open your awareness to many things, particularly to what
some call spirit and ‘paranormal’ forces, which should be accepted rath-
er than feared. Let them pass through, rather than identify with them as
objects of fear — without fear, they can do you no harm. Greet them with
love and they may even teach you. Sometimes voices may be heard or im-
agined, or thoughts seeming not to be your own may enter your mind.
This in itself is not necessarily a bad thing, depending on what messages
are being received and in what manner you react to them. The problems
can arise from forgetting that one is in a highly suggestive state of mind,
and coming to believe voices or thoughts that may be misleading or easi-
ly misinterpreted. Similarly, it may become difficult to discern the mean-
ing or significance of the visions or inner voices, which can be problematic
if the content seems menacing or sinister. Some say that ‘only bad spirits’
are heard in the left ear. Sometimes actual entities are encountered, which
may seem to have visual and/or physical form, or may be purely ‘felt’ as
a presence. Here it is worth remembering that just because an entity or
voice in the head presents itself, it does not mean that that entity is nec-
essarily being honest with you or that it has your best interests at heart.
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Those experienced with peyote [see Lophophora] suggest that it is a no-
ble exception, with the advice or information thus received proving un-
failingly to be truthful (Trout & Friends 1999). Still, even in these cases,
it is generally best to suspend judgement on information received, until
you are better able to assess whether it seems to make sense, or whether it
tallies with the ethics that you hold to be honourable. With practice, you
will hopefully learn to listen only to the teachings that speak to your heart
and offer you truth and love as a path. Whether these perceived entities are
simply projections of the human psyche is a matter of debate that may be
impossible to settle. One explanation with a ring of truth, in the context of
Tibetan Buddhism, is that “the Buddhist deities could be understood ul-
timately as the mingling of the creative forces of nature and human con-
sciousness, and demons came to be perceived as the dissonant and obses-
sive forces of greed, fear, and aggression arising from the illusion of a sep-
arate self” (Dunham et al. 1993). However you choose to interpret such
phenomena, these perceived encounters certainly do occur.

Sometimes, with high doses, you may lose awareness of your body.
The feeling of this happening can be very frightening, and often a fear of
dying may emerge. Psychotherapist Ann Shulgin has advised that if you
wish to let go and fall into ‘ego death’, promise yourself you will return to
your body, and find a safe and comfortable place where you can lie or sit
undisturbed whilst going through the process. If you wish to remain root-
ed on the physical plane, breathe deeply and get active whilst remaining
calm — move around, try to talk with a friend who is present, anything to
keep your attention on your surroundings.

Psychedelics can bring you to question everything that you had previ-
ously accepted as fact, so it is important not to work backwards and erase
psychological progress you have already made, by making destructive de-
cisions in an impulsive moment. Only you can know what this means to
you. The deeper realms of the mind can become quite a minefield, or a
labyrinth from which some never fully return.

You may feel that you have gone insane, and that you will never
‘come down’ [see Questions & Answers]. Sometimes people become over-
whelmed by strong feelings of an ‘evil’ presence, and may believe that they
have unwittingly entered into some kind of demonic pact by partaking
of psychedelics. Many people from Christian backgrounds have already
made up their mind that this is indeed so, without having actually tried
these substances themselves. This is understandable, as I can not imagine
any Christian choosing to enter a demonic pact, if that is what they be-
lieve they might be doing. It is noteworthy, however, that some Christians
who have taken the plunge, in settings appropriate to their beliefs, have
had profound spiritual experiences as a result! Early accounts from mis-
sionaries in the ‘New World’ frequently described ‘Indians’ as consum-
ing sacred plants in order to ‘converse with the devil’. Unfortunately, be-
cause of such ignorance, and the dogma that is fuelled by it [and con-
versely, the ignorance fuelled by dogma], Christians who do decide to ex-
periment with psychedelics are more likely than others to have trips with
frightening and confusing ‘evil’ overtones. If such people are not scared
away by this, these perceptions can take a long time to come to terms with.
Having gone through this painful process myself, I believe that this con-
stituted a valuable lesson in understanding the nature of light and dark-
ness and their fundamental interrelation, as opposed to the immobile hu-
man constructs of polarised and mutually exclusive good and evil trying
to crush each other, which can promote an unhealthy psychospiritual fear
of the unknown. To add to that, things are not always as they seem [see
also the quote from Dunham et al. 1993 above]. Sometimes a scary fa-
cade can be merely a veil behind which truth may be found by those wise
enough not to be swayed by gross appearances. However, detailed discus-
sion of this dilemma of good and evil could form a lengthy treatise of its
own. An excellent entry into such a discussion can be found from Alan
Watts (1978). Rejecting the firm separation of good and evil need not be a
rejection of any sense of morality, ‘decency’ or ‘goodness’ but rather a rec-
ognition and acceptance that fluid and inconstant ‘reality’ is not bound to
such fixed points of view.

Most people in our societies are ruled by subconscious fear and self-
loathing, and can not accept themselves for who they are, or communi-
cate with others, without hiding behind masks. Clinging to these masks,
and/or allowing fear or despair to cultivate themselves, are the cause of
many ‘bad trips’. At their roots, nearly all difficulties that may be encoun-
tered within a bad trip derive from fear. Everyone has fears of some kind,
though in many of us they are mostly buried so deeply within our psy-
ches that it can take a traumatic experience such as a bad trip before we
even know that they exist, and what they are. It may help to realise that
fear only has the power that you give to it by allowing it to take root and
grow. Knowing that whatever will happen, will happen, and that we can
do nothing more than live moment by moment honourably and humbly,
can sometimes help release the grip of fear. How you deal with these fears
as they become apparent is a personal and individual matter, which de-
pends very much on the nature of you and your fears. Psychedelic states
of consciousness can give us the opportunity to learn how to discard these
shackles of destructive thought, in order to move towards our highest aspi-
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rations, rather than stagnate or dig deeper holes for ourselves. The choice
is yours, and yours alone.

The Eye of the Storm

A special aside must be made regarding DMT, 5-methoxy-DMT and
salvinorin A. The effects of these psychedelics are the strongest of any yet
discovered, and in moderate to large doses are the most likely to precipi-
tate negative reactions in the unprepared. Despite having a similar time-
course, regarding onset and duration, these three substances all have very
different effects, and salvinorin A is in a bizarre class of its own. When
smoked [or more preferably, vapourised], these substances act very rapid-
ly, and their effects subside slightly less rapidly. The intensity of the peak
of the experience, when a fully-active dose has been consumed, is indeed
awe-inspiring and overwhelming. No awareness [or only vague awareness]
of physical surroundings, body or self remains, but from there the effects
can differ widely between the compounds, and between different peo-
ple at different times. These substances can absolutely shred any precon-
ception of ‘normal’ reality. Often extreme time-distortion is experienced
[when there is an ego present to experience it], to the point that the peak
may seem to last for hours, days, or rarely even weeks, existing in a reality
far removed from the familiar. Do not worry — where your body remains,
time moves at a rate by which you will be aware of your physical-self with-
in 5 minutes or so, and relatively ‘sober’ within the hour. Fortunately,
however, many people who have had a terrifying experience during the
peak find themselves quite joyful and ecstatic once surroundings begin to
return to familiarity, at least in part because of being so happy that the al-
teration was not permanent! Time-distortion is also a common subjective
phenomenon with other psychedelics, though generally to a less-extreme
extent. Fischer et al. (1961) gives a very interesting discussion on the na-
ture of time, and its perception as affected by psychoactive drugs.

Don’t Panic!*

There are several simple little tricks that can be useful if a person is
experiencing problems or difficulties in their trip, such as those discussed
above. The principal one is the use of laughter, to dispel gloomy thoughts
and break negative thought-cycles. The distracting and healing influence
of a good laugh can truly work as wondrous medicine, and the most pro-
found realisations may often be found in the midst of such moments.
A comforting foot and/or body massage can also be very soothing and
calming to a distressed tripper. They should be encouraged to try to dis-
cuss their thoughts and feelings with others present — this act alone can
be very reassuring, and can distract the person long enough to break the
negative thought-cycles mentioned earlier. Of course, the others present
would need to be sufficiently well-adjusted and intelligent not to actually
agree with the person that they are losing their mind! It certainly helps if
at least one other person present is thoroughly familiar with psychedelics,
as discussed earlier.

A simple change of environment can work wonders in improving
mood and outlook, which is largely why the importance of set and setting
was emphasised earlier. Small things, such as adjusting light levels, va-
pourising or sniffing your favourite essential oils [or being around scent-
ed things that you find comforting], careful choice of music, being around
plants, finding pleasing and inspiring things to look at, enjoying some
fresh fruit, and doing things that one knows to be relaxing and reassur-
ing, can together help to suddenly lift a cloud of gloom that only a mo-
ment ago seemed eternal.

It may be useful to bear in mind the Buddhist philosophy of non-at-
tachment, which is also applied to visions and experiences, no matter how
profound. As well as occasionally bringing about negative reactions, at-
tachment to imagery and concepts impedes long-term spiritual progress.
Learn from them and appreciate them, by all means, but do not cling to
them because they are, like everything, impermanent. This can also be ap-
plied to thoughts that are overly distressing. Simply observe them, learn
from them, and let them go, rather than becoming absorbed in them to
the point of obsession. Such distressing thoughts can easily turn into vi-
cious cycles of despair, fear and/or paranoia that quickly spiral in inten-
sity, and are best dealt with before they develop any further. Maintaining
the detached vigilance discussed earlier makes it easier to catch these po-
tential problems and transform them as soon as they arise. It may help to
remember that if your mind can think itself into such a sticky situation, it
is also capable of thinking its way out, and you will almost certainly learn
a lot about yourself in the process. The ‘Four Noble Truths’ of Buddhism
also tie into this line of discussion. The first is the recognition that there is
suffering; the second is recognition of how suffering has arisen; the third is
recognition that the cessation of suffering is possible; and the fourth is fol-
lowing the path that leads to cessation of suffering. This path is called the
Noble Eightfold Path; readers interested in an accessible and insightful
discussion on this should see Hanh (1998). [Note — though Hanh takes
the most conservative interpretation of the Buddhist stance on drugs, this
is not the case with all Buddhists (see Forte ed. 1997), and it may be that
Hanh is unaware of the potential positive spiritual uses of psychedelics or
entheogens. In any case, his books are recommended for those interest-
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ed in Buddhism.]

Drinking large amounts of orange juice [see Citrus] is a practice used
in Holland to counter mushroom trips that are too intense [see Psilocybe,
Panaeolus], and this is reported anecdotally to have proven effective. I
have also heard rumours of this being used in the same manner for LSD,
in relation to the vitamin C content of the juice. However, I am not aware
of the mechanisms behind this phenomenon, which other psychedelics it
is likely to be effective for, or how much orange juice or vitamin C is need-
ed to relieve the effects.

If all else fails, try to remember that you will come down, and that eve-
rything will be fine tomorrow. Don’t do anything rash, and wait until you
are at ‘ground-state’ before putting into effect any major decisions that
will affect your life. You will not always be able to properly assess your feel-
ings when you are still tripping. Remember that unlike your mind, your
body can not fly. Remember that public nudity and disruptive behaviour
are discouraged, and could earn you a come-down in a prison cell. Even
if it all seems too much to bear, don’t give up on yourself, and wait it
out. You’ll be proud of yourself in the end, for going through it and com-
ing out the other side in one piece. Keep a smile on your face, and don’t
lose faith in what you know to be right for you. If it’s appropriate, repeat-
ing an affirmation to yourself, such as “I believe in truth and love”, can
be a positive anchor to lay down, until you are feeling more secure [or un-
til you see God!].

As mentioned earlier, these most intense and frightening of experienc-
es can offer the greatest opportunity for leaps forward, as they can teach
you the most about yourself. Some spiritual paths [amongst those often
termed ‘left-handed paths’] involve travelling into the depths of ‘darkness’
in order to break through into the ‘light’, transformed by the journey. In
this sense, exploring realms of consciousness that may drive the unpre-
pared or insincere to varying degrees of insanity can, for the truly devot-
ed seeker, be a process of deep cleansing that culminates in an awakening
and increased integration. As Gopi Krishna [a well known kundalini re-
searcher| once wrote, “psychophysical stress and storm is a part of spiritu-
al adventure” (in White ed. 1990). Another appropriate quote comes from
Lama Chogyam Trungpa (in Forte ed. 1997) — “My advice to you is not
to undertake the spiritual path. It is too difficult, too long, and it is too de-
manding... This is not a picnic. It is really going to ask everything of you
and you should understand that from the beginning. So it is best not to
begin. However, if you do begin, it is best to finish.”

Coming Down

Once you’re past the peak of the experience [which generally occurs
about 1/3 of the way into the entire duration, or earlier, depending on the
substance and circumstances] you enter the ‘come-down’ phase, which
can sometimes seem very long and drawn-out. Some people often choose
to use Cannabis at this point, to help ease the transition and calm the
still-hyperactive nervous system. It is a good time for contemplating and
elaborating on what has just been experienced [which also makes it less
likely you’ll forget important details the next day]. Write down anything
which comes to mind, if it feels appropriate. At the end of the trip, one
may feel mentally and physically exhausted. Some people, on the oth-
er hand, after a particularly constructive trip, feel as good as new, or bet-
ter, even for days afterwards. Feelings of profound calm and integration
often emerge during and following such constructive experiences. After a
nutritious meal and a good night of sleep, there is usually no hangover in
the sense that alcohol produces a hangover. Near the end of a session in-
volving psychedelics that act on serotonergic and catecholaminergic neu-
rotransmitter systems [see Neurochemistry], supplementation with 5-Ay-
droxytryptophan, choline, B vitamins and antioxidants [or simply eating a
good, healthy meal and resting] will often help reduce any next-day ‘fuzz-
iness’ resulting from over-excitation and general system stress from an in-
tense experience. The user may feel sluggish and introspective the next
day while the body recovers, and the information from the experience
is processed and assimilated. There may occasionally be slight residual
psychedelic effects [usually positive] for the next week or so, depending on
the dose consumed and the psychological impact experienced.

The most important stage of the experience actually occurs after the
bulk of the effects have passed, and that is the stage of assimilation or in-
tegration. Successful assimilation of the experience into life is the only
way you can get anywhere with altered states, otherwise they are effective-
ly wasted. Many people who use psychedelics skip this last step, prefer-
ring instead to evade the implications of the realities which they have been
exposed to, pretending after they have come down that it was all ‘just a
trip’, and not attaching any meaning to the experience. I believe that using
psychedelics in this way is a sad insult to human potential. It is very im-
portant to actualise what you have learnt in the psychedelic state. As stat-
ed earlier, integration is the part most people find to be the most difficult.
How is it done? The most direct answer is to live what has been learnt —
not to cling to it as a permanent form or idea, but to integrate it into your
everyday behaviour and use it as a foothold to climb towards your next
step. I can not tell you exactly how to do this — you will have to apply it
yourself to your own situations, in ways that are appropriate to you.
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Responsibility

Incidentally, throughout this chapter, mention has been made in pass-
ing about making ‘right’ decisions, and practicing ‘appropriate’ behaviour.
As a guide to what is meant by this at the simplest level, it is merely sug-
gested that you consider the results of any action from every viewpoint,
use a bit of your own moral judgement, and as a result, choose not to do
things which unnecessarily interfere with another persons right to peace
in their own reality. In other words, do what you need to do to be free, but
without harming the freedom of others. In this pursuit it is worth setting
an example worth following, so that those who don’t live by such guide-
lines [and harm others in the process] might come to reassess the way they
relate to other beings.

In brief, psychedelics can’t do the job for you, but they can certainly
open up the doors, revealing what is possible and providing valuable les-
sons. Once the trip is over, it is up to you and your own efforts to imple-
ment your enlightenments in this world. It is easy to lose sight of your path
by falling back into old ways of being, or forgetting what has been learnt
in the past, repeating the same mistakes again and again. Complacency
resulting from being overly proud of one’s ‘spiritual progress’ is one of the
quickest and surest ways of falling into this trap. The process of learning,
and growing, is ongoing. The most can be learnt through admitting that
we know nothing, as truly knowing the absolute requires the innocence of
an absolutely clean slate.

Some Nuggets for The Road

It seems fitting to quote from Ram Dass (1971) some selected helpful
points regarding ‘sadhana’. Sadhana is ‘spiritual practice’, and is a con-
cept that can embrace or define the purposeful use of psychoactive sub-
stances, particularly those with psychedelic properties [see also the sec-
tions on meditation and kundalini, in the previous chapter].

“Each stage that one can label must pass away. Even the labelling
will ultimately pass. A person who says, “I’m enlightened”
probably isn’t.

The initial euphoria that comes through the first awakening into

even a little consciousness, except in a very few cases, will pass

away... leaving a sense of loss, or a feeling of falling out of grace,
or despair...

Sadhana is a bit like a roller coaster. Each new height is usually
followed by a new low. Understanding this makes it a bit easier to
ride with both phases.

As you further purify yourself, your impurities will seem grosser

and larger. Understand that it’s not that you are getting more

caught in the illusion, it’s just that you are seeing it more clearly.

The lions guarding the gates of the temples get fiercer as you

proceed towards each inner temple. But of course the light is

brighter also. It all becomes more intense because of the additional
energy involved at each stage of sadhana.

At first you will think of your sadhana as a limited part of your life.
In time you will come to realize that everything you do is part of
your sadhana.

One of the traps along the way is the sattvic trap — the trap of

purity. You will be doing everything just as you should — and get

caught up in how pure you are. In India it’s called the ‘golden
chain’. It’s not a chain of iron, but it’s still a chain.

At some stages you will experience a plateau — as if everything has

stopped. This is a hard point on the journey. Know that once the

process has started it doesn’t stop; it only appears to stop from

where you are looking. Just keep going. It doesn’t really matter

whether you think “it’s happening” or not. In fact, the thought “it’s
happening” is just another obstacle.

You may have expected that enlightenment would come ZAP!

instantaneous and permanent. This is unlikely. After the first ‘Ah

Ha’ experience, the unfolding is gradual and almost indiscernable.

It can be thought of as the thinning of a layer of clouds...until only
the most transparent veil remains.”

And finally, some humorous and slightly less esoteric tips from Robert
Anton Wilson (1977) broadly regarding such matters:

“Chapel Perilous, like the mysterious entity called ‘I’, cannot be
located in the space-time continuum; it is weightless, odorless,
tasteless and undetectable by ordinary instruments. Indeed, like
the Ego, it is even possible to deny that it is there. And yet, even
more like the Ego, once you are inside it, there doesn’t seem to
be any way to ever get out again, until you suddenly discover that
it has been brought into existence by thought and does not exist
outside thought. Everything you fear is waiting with slavering jaws
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in Chapel Perilous, but if you are armed with the wand of intuition,

the cup of sympathy, the sword of reason and the pentacle of valor,

you will find there (the legends say) the Medicine of Metals, the

Elixir of Life, the Philosopher’s Stone, True Wisdom and Perfect
Happiness.

That’s what the legends say, and the language of myth is poetically
precise. For instance, if you go into that realm without the sword
of reason, you will lose your mind, but at the same time, if you take
only the sword of reason without the cup of sympathy, you will
lose your heart. Even more remarkably, if you approach without
the wand of intuition, you can stand at the door for decades never
realizing you have arrived.” Also, there are “those without the
pentacle of valor who stand in terror outside the door of Chapel
Perilous, trembling and warning all who would enter that the
Chapel is really an Insect Horror Machine programmed by Death
Demons and dripping fetidly with Green Goo.”

For further reading on the positive uses of psychedelic drugs as sac-
raments, see Forte ed. 1997, Saunders et al. 2000 and Strassman 1984,
1995.

*In memory of Douglas Adams, r.i.p.
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Organic horticulture

It is quite important to develop a relationship with the plants to be
consumed, and preferably, this begins with cultivation of your own plants.
In caring for them and maintaining their health, an empathy will emerge
that will enhance any experiences gained through later ingestion.

For reasons of purity, overall plant vigour, and soil restoration, cul-
tivation using organic techniques is preferable. Producing your own fer-
tile organic compost is not difficult, and use of permaculture techniques
will also prove invaluable and relatively simple once grasped. The reader
should consult their local libraries and bookshops to gain a greater foot-
ing in these systems. For permaculture, the works of its best-known pro-
tagonists, Bill Mollison and David Holmgren, are suggested. However,
it should be noted that permaculture often encourages the planting out
of invasive weed species with little regard for native ecosystems, and it is
suggested that the invasive potential of non-indigenous plants be serious-
ly considered before cultivation. Plants that spread vigorously from un-
derground runners should preferably be cultivated in large pots or other
contained areas. Plants that seed profusely should also be watched care-
fully, and if possible, should be harvested or cut back before seeds ripen
and disperse.

Some horticulturalists plant their seeds and time harvest according to
the phases of the moon, which can optimise the benefits gained in culti-
vation by aiding healthy germination and helping in the development of
high potency, according to those who go by such methods. Horticultural
moon-charts can be obtained from many ‘esoteric’ and health stores, pub-
lished yearly. Place your plants in positions and environmental circum-
stances that emulate their natural habitat. If known to the author at the
time of writing, habitat and cultivation details are mentioned under indi-
vidual plant entries. Regardless, research by the reader is strongly suggest-
ed whenever attempting to cultivate a plant with which one is unfamiliar.

Plants in the wild

In cases where cultivation is not practical, plants may sometimes be
collected in the wild with relative ease. It is here that at least a basic un-
derstanding of botany will become invaluable, as a mistake in identifying
a plant can, in some cases, cause poisoning and even death if that plant is
later consumed. Some toxic plants do not even need to be directly con-
sumed to be effective, as the active chemicals may be absorbed through
unbroken or pierced skin. Brugmansia, for example, as well as being ab-
sorbed through porous skin, is known to sometimes intoxicate from the
scent of the flowers alone! On this last note, see also Tanaecium.

Although at first glance, botanical terminology seems alien and cum-
bersome, it is actually more or less vital in providing a concise and accu-
rate description of a plant, necessary to differentiate it beyond doubt from
any other plant species. There are many morphological aspects and traits
which are difficult to adequately summarise with everyday language, and
for this reason, an attempt should be made to become familiar with some
of the most commonly used terms and their meanings. With time, when
you become more familiar with some basic Latin and begin to recognise
some meaning in the root words that make up the terminology, it will be-
come easier, and botanical names will eventually roll off of the tongue.
Remember, even trained botanists sometimes have to refer to their termi-
nology dictionaries. The glossary should be of some minor help in inter-
preting some of the descriptions provided, however, many terms are not
listed, and the serious reader should obtain their own botanical dictionar-
ies for a fuller understanding.

If not available locally in the wild, you may wish to visit your local
nursery — you’ll be surprised what you might find in some, if you look
closely enough. There are a number of specialist herb nurseries that deal
direct to the public, also, and investigation of seed company catalogues
will also prove fruitful. It is useful to consult libraries to learn about the
native vegetation and introduced weeds in your area, as well as to locate
local species related to those mentioned in this book, for possible evalu-
ation of activity.

Harvesting

Harvesting of the plant, as with cultivation, should be done with gen-
tle care and respect, as it is this plant that you would be asking to help you,
and, as such, should be treated accordingly. Firstly, though, consider the
species you think you are harvesting [it is wise to be sure on this point] —
do you know its chemistry? Does it have a history of human usage to draw
from? Is it likely to react badly with any medical conditions you have, or
medication you are taking? Is it known to be physically dangerous, or even
lethal? These are all questions which you should ask yourself when consid-
ering a plant for consumption. If you are at all uncertain on any of these
points, don’t consume it! It’s better to be safe than sorry, as injury and/or
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death are distinct possibilities with uninformed experimentation.

Many factors can influence the optimum time and place for harvest-
ing — the time of day or year, the physical location and exposure of the
plant, its health, stage of development, amount of rainfall, etc. All of these
can positively or negatively influence potency and chemical makeup, var-
ying from species to species — this will be indicated under individual en-
tries, if the data is known. Few plants have been examined chemically with
this viewpoint in mind, so this information is lacking in many of the en-
tries. Different chemicals are often found in different parts of the plant, at
different stages of growth, and at different times of year. Different speci-
mens from the same area may even yield different compounds, or differ-
ent levels of compounds. Also, many plant species exist in distinct chemi-
cal ‘races’ or ‘strains’ within the one species classification, further compli-
cating matters, and occasionally, ‘mutants’ may be found with exception-
al chemical content. For even more confusion, sometimes closely related
species may interbreed in the wild, producing hybrids that are difficult to
identify and may have different chemistry — this has been known to occur
at least with some Acacia spp.

Soil acidity can influence levels of alkaloids and cyanogenic glyco-
sides in plants; pH levels affect the ability of the roots to absorb availa-
ble nitrogen [more available in ammonia-nitrogen fertilisers than nitrate
ones], which affects the levels of nitrogenous compounds such as alka-
loids. Sugar should be added to free ammonia solutions, to avoid dam-
age from excess fertilisation. Optimum levels differ from species to spe-
cies — however, here we will look at a selection of genera that have received
study in this regard:

Convolvulus — pH 6-8

Cytisus — pH 5-6

Lupinus - pH 6-7

Lycopodium - pH 5-6

Magnolia — pH 5-6

Papaver — pH 6-8

Solanum - pH 5-6

Senecio — pH 5-6

Symplocos [see Endnotes] — pH 6-7

Taxus — pH 6-8 (McNair 1942)

Alkaloid levels may also, in general, be increased by shading [though
only light shading can actually decrease alkaloid content], and stress by
water deprivation or wounding. Increases take place gradually over time,
and can not be expected to occur greatly in a few days (Eilert 1998; James
1950; Manske 1950). For the sake of maintaining a positive interaction
with the plant, I would personally discourage the use of excessive stress,
especially deliberate wounding. I believe they indicate a certain lack of re-
spect towards our plant friends.

If you have a choice, select plants that display particular vigour and
good health. In many plants, alkaloids are usually not present in signifi-
cant amounts in dead plant matter — actively growing plant tissue is usu-
ally best (James 1953). It is probably not a good idea to collect from near
busy roads, due to the likelihood of heavy metal contamination. If collect-
ing in the wild or in public places, be discrete so as not to make it more
troublesome for yourself or other collectors in the future.

In very general terms, the best time for harvest is in the early morn-
ing, at a time of the season in which the plant is just beginning to flower,
if the vegetation is to be collected. Flowers are often collected at various
stages between budding and maturity. Berries are collected when ripe or
slightly under-ripe; seeds are usually collected when they are naturally re-
leased from the plant. Roots and tubers are often collected after the aerial
parts have died back for the season, in the case of annual plants. For oth-
ers, if there is an extensive root system, roots may sometimes be harvest-
ed without digging up the entire plant. Bark is best harvested by remov-
ing a branch to strip of bark, rather than cutting bark from the trunk, or
from branches which are still attached to the plant. The time of optimum
bark harvest varies from species to species. In plants containing volatile
oils, content in the leaf usually increases with time and leaf size. In some
species, the youngest growth may be the most potent.

Approach the plant with respect, and ask it to give of itself to you, pref-
erably some time before you actually intend to harvest. This is often the
preferred method amongst shamans and some herbalists. You may discov-
er that plants will seem to appreciate being sung to or talked to in sooth-
ing tones when first approached, and whilst harvesting. If wishing to try
this, focus your mind on the plant and project an attitude of tender respect
and communion. Open your mouth and let the voice emerge with its song
as it comes naturally. This is usually found easier if there are no other peo-
ple within earshot, unless you are a natural singer! You need not neces-
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sarily sing with words, nor particularly loudly [if you have a good feel for
this you can simply do it in your head and project it mentally towards the
plant], but sincerity is the most important quality here. It may also be ap-
propriate to leave an offering for the plant [or on the place where it grew,
in the case of the whole plant being harvested] as a sign of gratitude. In
many parts of Central and South America, tobacco [Nicotiana] is a cus-
tomary offering, notably when harvesting peyote [Lophophora] or ‘yajé’
[Banisteriopsis]. Otherwise, other herbs, or objects precious to the har-
vester, may constitute a suitable symbolic offering.

All needed vegetation should preferably be removed with a clean and
sharp blade, or clippers. Roots are best recovered with the aid of a small
hand-held pick or a shovel, and a stick for finer work closer to the roots. In
some cases [eg. Arundo, Phragmites], heavier tools such as a mattock
and crowbar may be needed to excavate roots, though care should still be
taken to not damage the plant beyond what is strictly necessary. When
collecting bark, never cut from the whole circumference of the branch or
trunk [‘ring-barking’], as this will kill the upper reaches of that branch. If
this is done on the main trunk, the whole tree will die if it can not regen-
erate from the stump.

You should make all efforts to avoid gouging or damaging the plant, or
treating it in a way that will cause it stress and sickness. Never remove too
much from one plant, or strip entire branches of their foliage. It is impor-
tant to leave the plants intact enough to survive and continue to thrive. In
some cases, the stress resulting from rough handling may be sufficient to
injure the health of a plant. In the case of annual herbs, harvesting an en-
tire plant is less objectionable, provided they are common, or have already
gone to seed. It may be advisable in some instances to only harvest from
one plant or several from a patch, in order to stabilise the estimation of
dosage over time. This is particularly suggested with the Solanaceous tro-
pane alkaloid-bearing plants [eg. Brugmansia]. It is not advised to col-
lect plants if they are the only representatives in the locality, or if they are
known to be rare or threatened. Always attempt to restore the ground and
surrounding area to their previous state before leaving the space.

Mushrooms should be picked preferably when the caps have opened
enough to release spores. Many people prefer to lightly tap the mushroom
caps, to release a last cascade of spores before harvesting occurs, however,
this practice is thought by mycologists to be inconsequential. Mushrooms
should preferably be cut off cleanly at the base, taking care not to disrupt
the web-like network of mycelium beneath the surface of the growth-me-
dium, unless the bases are to be used for further mycelial propagation.
Fungi should always be stored in a porous material [such as paper or cloth
bags] when collecting. Other plant matter may be collected into plastic if
necessary, though unless the material is dried, it should not be stored for
long in plastic as the moisture and humidity generated as the plant mate-
rial sweats can encourage the growth of moulds and bacteria.

Cacti are harvested in different ways, depending on their growth habit.
Columnar cacti are generally cut at a slight incline across a branch, so that
when the cut heals, water can run off freely, without collecting in the con-
cave hollow that forms. Small, globular cacti are harvested by cutting off
the ‘heads’ or ‘buttons’ above ground-level, leaving the rootstock to regen-
erate. New shoots, often affectionately called ‘pups’, usually form months
later from the areoles near the cut portion. A very sharp and clean knife
is strongly recommended for harvesting cacti, to minimise stress to the
plant, and reduce the chance of infection. However, some cacti with very
tough vascular bundles may require a pruning saw to sever. After a brief
drying of the surface, the fresh cut is often dusted with sulphur-dust or
charcoal-dust, which keep the cut dry and help deter fungal growth.

Some Quick Field Tests

If harvesting plants of unknown chemistry, a few safety tests can be
carried out relatively simply.

Testing for presence of saponins

Thoroughly grind or pound a sample of the plant, and shake it vigor-
ously with water, preferably after a brief boiling and cooling. The appear-
ance of a froth, stable for at least 30 minutes, indicates presence of sa-
ponins.

Testing for presence of cyanogenic glycosides

You will need sodium picrate testing paper for this — to make it, dip
some blotting or filter paper in a 1% solution of picric acid, and let it dry
before dipping briefly in a 10% sodium carbonate solution, and drying
again. The crushed plant sample is placed in a small receptacle. A strip of
the testing paper is moistened, then inserted into the container to be held
in place with a lid or cork for the receptacle. In the presence of prussic
acid [which is a substance released when cyanogenic glycoside-containing
cells are crushed], the yellow testing paper gradually turns orange-yellow
or brick-red after a few minutes to several hours (Cribb & Cribb 1981).
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Testing for presence of some amatoxins
and some tryptamines

Some mushrooms contain deadly toxins known broadly as ‘amatoxins’
[see Amanita]; the presence of the amanitin-type amatoxins can be test-
ed for with the ‘Meixner test’, devised by A. Meixner. Juice from a piece
of fresh mushroom is dripped onto a piece of lignin-containing paper [not
newsprint as it is too thin and usually bears ink, both of which can affect
the results]; once dry, a drop of concentrated hydrochloric acid [HCI]
is applied to the same spot. Under these conditions, amanitins [when
present at 0.2mg/ml or higher] react with lignins in the paper to form a
blue or light greenish-blue coloured stain within several minutes. This test
may also be done with dried mushrooms, either by soaking and crushing
a small piece of the mushroom in a small amount of absolute methanol,
and applying this liquid to the paper, followed by HCI treatment; or by di-
rectly extracting the contents of the mushroom in a mixture of methanol
and concentrated HCI, and applying this solution to the paper. This test
should be done away from strong light, which can produce some ‘false’ re-
actions. Judgement should be made on any results within 15min., as the
colour reaction usually fades and changes hue after this time.

The Meixner test can also be applied to testing for the presence of
some rryptamines; though it works best for 5-substituted zrypramines [such
as bufotenine, 5-methoxy-DMT, 5-hydroxytryptophan, 5-methoxytryptamine
and serotonin], it does not distinguish between them. After application of
HCI, presence of such compounds is indicated by the development of a
reddish-brown stain, turning ‘greyish-purplish-red’, then ‘moderate red-
dish-purple’, ending with a bluish colour like that shown with amanitins.
Tryptamines with 4-substitution [such as psilocybin and psilocin] were not
tested directly via this method but Psilocybe cyanescens was, giving at
first a grey stain, within 1 minute turning greyish-blue to pale blue; low
concentrations gave a light greenish-blue stain. Although similar to the
colour reaction of the amanitins, it could be distinguished by the quick-
ly fading colour and the initial grey hue. However, untrained people may
find it difficult to distinguish between such similar colour reactions, espe-
cially without known reference standards for comparison, and as such the
Meixner test can not be relied upon to identify compounds definitively.

It is advisable to use a ‘control sheet’ of non-lignin paper [such as filter
paper] to check for false reactions, which may be seen when the same col-
our reaction occurs on both types of paper, indicating the presence of oth-
er compounds not undergoing a ‘Meixner reaction’. Of course, such a test
should not be seen as definitive proof that a mushroom contains no tox-
ins (Beuhler et al. 2004; Beutler & Vergeer 1980), yet in the case of the 5-
substituted trypramines, it could serve as a useful field indicator for plants
worthy of further chemical analysis.

Curing

Herbs are usually cleaned and dried after collection. The former in-
volves removing traces of dirt and foreign debris, and stripping away un-
wanted portions such as stem wood or dead leaves, which should prefer-
ably be added to your compost. Some herbs may be, or should be, con-
sumed fresh, and in such cases of course no drying is needed. Most herbs
should be dried in a warm, well-ventilated, dimly lit room. Usually, they
are either hung upside down in bunches, spread out on a mesh tray, or
packed loosely inside a paper bag. Some herbs, however, are preferably
sun-dried or dried through baking or heating over a fire, a quicker process
often used when it is desirable to halt enzymatic activity in the herb. Roots
dry best once sliced or chopped. Drying herbs should be inspected reg-
ularly for signs of decay, or insect and fungal infestations; if found, such
samples should be removed from unaffected herbage and destroyed or
buried. Different herbs take different times to dry [dry here usually mean-
ing still slightly flexible, but not overly brittle or powdery]. Some take a
few days, some more than a month. I find wormwood [see Artemisia],
for example, takes a particularly long time to approach dryness. In gener-
al, plants that are naturally aromatic due to active essential oil compounds
should not be dried or cured with heat or sunlight.

Curing sometimes also involves sweating, fermenting or even lightly
frying the plant matter. These processes are usually done in order to ei-
ther activate or terminate enzymatic processes within the plant cells that
may affect the flavour, aroma and potency of the herb. In instances where
this is a specific practice, it will be discussed under relevant plant entries.
Fermentation usually occurs when fresh plant matter is stacked and al-
lowed to generate heat; such stacks are turned at intervals, to prevent
mould and decomposition.

Storage

Dried or cured herbs are usually kept in a sealed jar or other container,
preferably one that is dark or opaque, as light can speed the degradation
of many active chemicals. This also applies to heat, oxygen and moisture,
all of which should be guarded against in the storage process. Those peo-
ple living in humid climates may need to store their herbs in open drawers
to avoid accumulation of moisture and resultant decay. For most, room-
temperature or lower is sufficient, though some herbs with unstable con-
stituents [such as some species of Psilocybe mushrooms, which should
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be dried as much as possible without crumbling when handled] require
freezer storage under airtight and moisture-proof conditions [the herbs
should be dried first, especially in the case of mushrooms]. In general, the
lower the temperature of storage, the better. Freezer life may be almost in-
definite, depending on the chemicals involved, though storage at normal
temperatures usually results in considerable loss of potency after several
months or longer. This also depends largely on the other ways in which
the herbs are stored, as mentioned above. Aromatic plants lose potency
more quickly, due to evaporation of active compounds. Conversely, non-
aromatic plants often store well for longer periods; many roots, seeds and
berries may be kept for years. Herbs will last even longer if plant parts are
stored relatively intact until intended for use.

Final Processing

The final processing involves preparing the herb for use. The first stage
is usually that of finely chopping, shredding or powdering the herb for fur-
ther processing into a consumable form. Sometimes herbs are soaked in
cold water before processing. This may be to leach out tannic acids, chlo-
rophyll, and other water-soluble compounds that may or may not be de-
sired; or to make them easier to process; or to absorb some water be-
fore heating [such as with roots] to allow for better extraction. The next
step often may be for the herb to be extracted into another medium for
consumption, or further extraction to obtain either crude or pure active
chemicals. The following are some common forms of extraction process-
es that may be used.

Infusions

An infusion is what is accomplished when one steeps tea leaves in a
teapot [see Camellia] — it basically involves placing the herb in a tea-
pot or similar lidded receptacle, and pouring freshly boiled water over it.
The lid is usually closed, and the whole left to infuse for up to 10-15 min-
utes [much less with teas for culinary purposes], or until it reaches drink-
ing temperature. It should be lightly shaken or stirred every few minutes.
Where longer infusions are required, the pot may be wrapped in blankets
for insulation. Honey may be added for sweetness and to counteract bitter
flavours, or simply for its own health-giving properties [in the case of pure
non-heated honey]. Infusion is best suited to aromatic herbs — most active
constituents of essential oils are not water-soluble, but boiling will evapo-
rate them in the steam — so the infusion is, when working with just-boiled
water, a compromise that will allow a partial miscibility of the oils and the
water, and/or a limited suspension of these compounds.

Decoctions

Here the herb is boiled with water in [preferably] a pyrex or stainless-
steel receptacle — water is added to the herb, a lid is sometimes placed on
top, and the whole brought to a boil slowly over heat. If using dry herbs,
they should be allowed to soak in the water beforehand to become rehy-
drated. Once boiling temperature is reached, heat is reduced and a low
boil or simmer is maintained for an extended time, depending on the
plant, ranging perhaps from 5 minutes to 8 hours or more. With extend-
ed boiling, further liquid will need to be added at regular intervals to
avoid burning. With shorter decoctions [say 5-20 minutes], after straining
the liquid for consumption, fresh water may be added to the plant mat-
ter and up to 2 more decoctions carried out. Stirring will often be neces-
sary to avoid burning, and increase the efficiency of the extraction proc-
ess. Sometimes lemon juice may be added [c. 30% lemon juice/70% wa-
ter] to increase the acidity of the water [due to its content of acetic, citric
and ascorbic acids], and hence increase the water-solubility of some basic
alkaloidal compounds, such as DMT and harmaline. Where necessary, re-
search should be done to find out what pH level is beneficial for extract-
ing particular compounds.

Tinctures

Tinctures are made by soaking the herb in grain alcohol [45-100%]
inside a tightly sealed bottle [which is kept in a dark place and shaken dai-
ly] for several months to a year. After this time, the liquid is strained thor-
oughly [with the herbs being squeezed out, and sometimes washed with
fresh alcohol] and stored in a tightly sealed dark bottle, in a cool place.
Such tinctures should retain usefulness for a year or more, but this will
vary widely with the chemistry involved in individual preparations. This
is, in general, a simple and highly efficient technique for extracting plant
constituents.

Ointments and salves

These are used for external application. The herb is infused or decoct-
ed, and the liquid is strained. Oil or fat [sesame or olive oils, lard, ghee, co-
conut butter, cocoa butter] is added to the resultant liquid, which is heat-
ed in until the water evaporates. Sometimes, the herbs may simply be in-
fused or decocted directly in the oil or fat, then later strained out whilst
the mixture is still hot and fluid. Finally, beeswax is added until the de-
sired consistency is reached.
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Pills

Herbs may be made into pills to be swallowed. One method involves
mixing the powdered herb to a firm consistency with water, syrup or hon-
ey, which is pressed into pellets. Or, a decoction may be gently boiled
down to a thick gum to be used in the same way. Sometimes powdered
herbs [or a concentrated extract thereof] are simply encapsulated and
swallowed. Pills or capsules are sometimes coated with powders such as
plant ashes, flour, or Lycopodium spores if they are to be stored. This
prevents them from sticking together and slightly delays degradation.

Distillation

Distillation is the process whereby a tincture, or other plant extract
in a volatile solvent medium, is heated in an appropriate glassware flask,
the vapours from which are guided into a long, water-cooled condensing-
tube, which drips the cooled concentrate [distillate] from the other end.
Fractional distillation is where the temperature of the solvent is regulated
to retrieve specific chemical fractions from the extract, exploiting knowl-
edge of their boiling points. Steam distillation involves heating water to
produce steam, which is then fed into a pre-heated vessel containing the
extract. The evaporating essence from this secondary vessel is condensed
in the manner described above. Steam distillation is useful in extracting
more delicate aromas and essences from plants. The aim of distillation is
to provide a concentrated or more purified extract of the original extract.

Alkaloid extraction

Any but the most basic of chemical extractions should not be carried
out by the amateur. This author is not a chemist, and does not claim to of-
fer any chemical advice that should be followed. The following is merely
intended to describe some of the different approaches used in the extrac-
tion of alkaloids, summarised from readily available published works and
communications with other researchers. Anyone wishing to pursue chem-
ical extractions should educate themselves further, to ensure they do not
encounter disaster. Working with chemicals without proper awareness of
their toxicity and special requirements for handling and use, coupled with
ignorance of the principles of organic chemistry, is asking for a dangerous
accident that could ruin or end your life. Legal implications must also be
kept in mind. In some countries, it may be legal to grow a certain plant,
but illegal to extract the alkaloids it contains, if any one of those alkaloids
is a prohibited substance. Please take the advice that if you don’t under-
stand what is written below, then you probably shouldn’t be attempting
it. If you choose to attempt any method described here, at least educate
yourself as to the precautions that must be taken with any chemicals used,
and become acquainted with some basic chemical reactions and proce-
dures so that you know what you are doing, and can avoid physical inju-
ry through unnecessary error. At the very least, equip yourself with pro-
tective gear [for all exposed skin and facial openings], and avoid breath-
ing fumes or splashing chemicals on yourself, into the soil, or into bod-
ies of water.

Equal care must be paid towards disposal of chemicals after use.
Wherever possible, distil solvents for re-use rather than simply evaporat-
ing them into the air. If chemicals can not be re-used they must be taken
to a chemical waste disposal service, never simply poured into the earth or
down the drain. Wherever possible, substitute milder or non-toxic chem-
icals for use in extraction procedures. For example, using tartaric acid or
acetic acid rather than hydrochloric acid. Moves towards such low-tech
and low-toxicity techniques are vital both in maintaining personal health
and reducing environmental contamination.

These methods may differ slightly in practice, as there are alternative
ways to achieve the same results, and different examples of plant matter
may present unique difficulties in the extraction procedure and require a
refinement or modification of the method being used. If beginning with
dry herbs, it is usual to allow them to rehydrate in the initial solvent before
topping up, as the material will expand as it absorbs moisture.

Extraction of free-base alkaloids in an acidic medium

The pulverised herb is placed in a clean receptacle, and enough wa-
ter is added to make a pourable soup. An acid [eg. distilled white vinegar,
lemon juice (sources of acetic acid) or sulfuric acid] is added to bring the
pH to 3-5 [which converts the alkaloids from their freebases to their hy-
drochloride salts, thus rendering them water-soluble]. This is simmered
in a pyrex container for several hours or overnight with the lid on, with
the herb being filtered out, and the process repeated 2-3 times; the frac-
tions are combined and strained thoroughly. It is suggested not to squeeze
the pulp except after the last extraction. Next, an amount of a defatting-
solvent [eg. methylene chloride, petroleum ether, chloroform or napthal
equivalent to 10-15% of the combined fractions [by volume] is added;
the mixture is shaken [not too hard, as an emulsion may form — see be-
low], and the defatting-solvent layer [containing unwanted fats and res-
ins] retrieved after it separates, and discarded. Often a small third layer is
seen between the other two. This is a portion of emulsified material which
should also be kept from the desired portions. In the case of DMT [and
probably some other alkaloids], if acetic acid is used, with chloroform as
the defatting agent, some alkaloid may be lost to the defatting solvent, as
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DMT acetate is soluble in chloroform. This might also be the case with
methylene chloride. If petroleum ether is used, some DM7T N-oxide may
be lost, as this chemical becomes soluble in petroleum ether, when the
petroleum ether also contains fatty material. This process may be repeat-
ed to ensure removal of all unwanted lipids. Defatting may not be neces-
sary if the plant material does not contain appreciable quantities of lipids.
Sometimes, defatting is performed as the initial step. In that case, the ma-
terial is moistened with an acid, and defatted directly before extraction.

A base [such as ammonia or ammonium hydroxide, which are prefer-
able to sodium hydroxide; do not use ammonium carbonate] dissolved in
a small amount of water is added carefully in small increments to bring
the pH above 9, rendering the alkaloids basic, and no longer water-solu-
ble. The desired pH will differ depending on the alkaloid/s being recov-
ered. This critical point is referred to as the pKa, the pH at which the alka-
loid is liberated from its salt form to its freebase form. Many alkaloids are
not very stable in an alkaline aqueous solution, so once this point has been
reached, the final extractions should be performed quickly. DMT is an ex-
ception in that it is reportedly quite stable under these conditions, though
it is still preferable not to leave it sitting for too long in solution as it may
form emulsions over time and become more difficult to retrieve.

Sometimes the alkaloids will simply precipitate from the solution and
can be retrieved by filtering. Otherwise, the freebase alkaloids are extract-
ed with an organic solvent such as ether — petroleum ether is not the same
thing, and works poorly in the case of DMT, except when hot, in which
case it can be used and later cooled to precipitate the alkaloids out of solu-
tion. An amount of the chosen solvent equal to about 10% of the solution
is added, and the whole is kept in a tightly sealed glass container, to be
shaken twice a day. Extracts high in tannins should not be shaken too vig-
orously, as a stubborn emulsion may form — it is unfortunate that tannins
often form this emulsion with the alkaloids, when in an alkaline medium,
making them difficult to retrieve. The emulsion can usually be broken by
shaking the mixture thoroughly and filtering. If this doesn’t work appreci-
ably, then repeating the acid/base phase may be necessary.

After about 24 hours or less, collect the organic solvent layer and set
it aside. The solution is extracted several more times with fresh solvent
in the same manner, except the intervening time period is stretched to
1 week for each. The organic solvent fractions are combined, and dis-
tilled or evaporated to dryness. The end product will be a crude, gum-
my mix of freebase alkaloids and should be kept away from air or mois-
ture. If very lucky, pure crystals might be obtained. The crude alkaloids
should preferably be recrystallised several times for greater purity, if in-
ternal consumption [eg. via capsules] is intended, though this will involve
some loss of alkaloid.

Extraction of free-base alkaloids in a non-acid medium

Many of the points made above are also of relevance here.

Extract the powdered herb into an organic solvent [such as ethanol]
for up to several weeks, shaking regularly; this procedure can be carried
out in a much shorter time if one has access to good reflux equipment.
The mixture is filtered, with the biomass thoroughly squeezed out and
washed through with a small amount of fresh solvent, before being con-
centrated by distillation to remove most of the solvent. This last step is
very important if using an alcohol, which will mix with the water-based
solutions to be used later. Be careful not to distil the solution to the point
that it becomes thick.

Lower the pH of the solution to 3-5 with dilute hydrochloric acid
[about 20ml per 2 litres of water]; sometimes this step is done before the
concentration of the extract, as above. This is then defatted as above, if re-
quired. A lengthier, but perhaps more thorough approach to defatting is as
follows. The boiled extract, after concentration and acidification, should
be set aside and not disturbed for 24 hours, before being placed in a re-
frigerator for several days. After this period, the aqueous layer can be de-
canted, and filtered of traces of insoluble substances through charcoal.

Finally, the solution is made strongly basic and the alkaloids extract-
ed as above (De Korne 1994; Manske 1950; Trout 1997-1998; pers. com-
ms.).

For educational purposes, below are several examples of alkaloid ex-
traction tailored for specific plants. These are by no means the only worka-
ble methods for extracting alkaloids from these plants, but they illustrate a
variety of different simple and fairly low-tech approaches. However, when
applied to plants containing prohibited chemicals, such procedures may
be illegal to perform. The reader is advised to become familiar with their
local laws regarding such matters.

Extraction of mixed alkaloids from Tabernanthe root bark

This procedure is similar to standard alkaloid extractions described
above, and may prove useful for future therapeutic use of ‘iboga’ alkaloids
[see Tabernanthe].

Powdered root bark was stirred with vinegar or acetic acid [0.5%
conc.] for an hour or less, before filtering; heating the mixture impaired
the filtering process, and initial extractions longer than lhr or with strong-
er concentrations of acetic acid did not improve the yields. Repeated three
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times and the vinegar extracts combined, c.87% of the alkaloids were ex-
tracted. These solutions should not be left sitting for more than a few days
as they easily become contaminated with bacteria. The solution was basi-
fied with ammonia, resulting in the alkaloids precipitating as solids, which
settle at the bottom of the vessel. Filtration of the alkaloids was aided
by first siphoning off most of the solution after settling. The mixed alka-
loids can then be washed with distilled water, and dried at room temper-
ature or with the aid of a gentle heat source. They can be further purified
by dissolving in acetone, which separates a large amount of dark, insolu-
ble material; gradually and incrementally adding concentrated hydrochlo-
ric acid to the solution until it becomes acidic precipitates the alkaloids
as their hydrochlorides, which can then be filtered, washed with a small
amount of acetone and dried [the solution may need refrigeration over-
night for precipitation to develop]. However, this does not remove all al-
kaloids present from solution; the remainder can be mostly retrieved by
evaporating the acidic acetone solution, then dissolving the resultant un-
stable oil in water and basifying with ammonia to precipitate the alka-
loids. This procedure was observed to be more efficient than extraction
with ethanol or chloroform, and can also be applied to Voacanga afri-
cana trunk bark (Jenks 2002).

Alcohol extraction of Ipomoea seed alkaloids

This method for avoiding the gastric upset and fogginess of the ‘morn-
ing-glory effect’ [see Ipomoea, Turbina, Argyreia] was retrieved some
years ago through the internet, from the old newspage alt.drugs. I have en-
countered no one who has attempted this method or tested its claims, but
it would seem to be a sensible approach, although illegal in many places.

If seeds to be used have been treated with chemicals, wash thorough-
ly in detergent and cold water. Dry them thoroughly and ensure they are
free of residual detergent. Grind the seeds throughly in a coffee-grind-
er. Place the powder in a clean jar and cover with petroleum ether [about
360-500ml per 500 seeds]. Seal the jar and shake vigorously; let stand for
20 minutes and shake further. Pour the whole through coffee-filter paper
[in a well-ventilated area], and set aside the petroleum ether, which can
be re-used up to 4 more times for the same purpose. Dry the seed powder
thoroughly, and wash and dry the jar before again putting the seed pow-
der inside. Add a drinking-grade alcohol [40% or more], using 1 shot-
glass for every 30-250 seeds, depending on the desired strength [by vol-
ume of alcohol] of the end extract. Soak the seed pulp in the alcohol for
at least 3 days, shaking regularly, before filtering it for consumption. If
the alcohol solution is taken orally and held in the mouth before swallow-
ing, effects should be rapidly apparent, allowing one to more accurate-
ly gauge the dose.

The experience is said to last 8-12 hours, and to be ‘cleaner’ than from
the seeds ingested via simple cold-water extraction, as is done traditional-
ly. The petroleum ether extract is claimed to remove fractions of the seed
chemistry which cause side-effects such as headache, blurred ‘fish-eye’ vi-
sion, and counter-action of the psychedelic effects; this fraction is claimed
to reside in the seed husks, and to be miscible with petroleum ether, and
insoluble in water. Compounds causing nausea are said also to be found
in the seed pulp, and are water-soluble and soapy, forming long strands in
water; they are not soluble in alcohol or petroleum ether.

As stated above, the accuracy of this latter information is not known to
me, though the extraction process described appears to be sound. I once
tried this procedure on a batch of commercial ‘morning glory’ seeds, how-
ever the batch used did not seem to be particularly psychoactive and fur-
ther experiments were not performed. The least I can say is that this meth-
od will not produce wondrous effects unless the seeds bear a useful chem-
ical profile. See Ipomoea for further discussion.

Isolation of harmine and harmaline from Peganum harmala

Cover crushed seeds with 3 times their weight of water [containing
30g acetic acid per litre of water] and steep for 2-3 days; the seeds swell
to form a dough which is pressed dry. The dry seed-mass is again soaked
with twice its weight of a similar solution, macerated, and again pressed
out. The filtered liquid is combined, and to this is added sodium chloride
[salt — 100g per litre of liquid] — this transforms the desired alkaloids from
their acetate to their hydrochloride forms, which are insoluble in cold so-
dium chloride solutions; they thus precipitate during cooling. The crystal-
line precipitate is retrieved and thoroughly filtered and dried [preferably
with suction] and redissolved in hot water. To this is added further sodi-
um chloride in small amounts until the alkaloids precipitate as a crystal-
line mush; this is repeated until they have turned a yellow colour.

The next step involves redissolving and separating the major alkaloids,
harmaline and harmine, as bases. Ammonia is added to the solution in
carefully incremented amounts, which makes the solution alkaline and
causes harmine to precipitate as long needles. Harmaline does not precip-
itate until all of the zarmine present has dropped out of solution. As soon
as harmaline crystals [plates under a microscope] are detected, the addi-
tion of ammonia is stopped, and the karmine filtered off. The harmaline is
recovered from the filtrate by further addition of ammonia. The freebase
alkaloids may then be purified by recrystallisation as the hydrochlorides if
desired (Marion 1952a).

51



PRODUCING PLANT DRUGS - CULTIVATION, HARVESTING, CURING AND PROCESSING

It should be noted that many amateur chemists have had difficulty
in getting these last steps [regarding separation of karmine and harma-
line] to work well, without access to laboratory equipment. However for
many people it is unnecessary. A mix of the freebase alkaloids may be ob-
tained by avoiding the attempted separation, and instead simply adding
ammonia until no more precipitate forms. The resulting filtered precipi-
tate, which consists of fairly pure alkaloidal material, can then be dried
and used either by vapourisation and inhalation of the vapours, or encap-
sulated and taken internally.

Extraction of cocaine hydrochloride from coca leaves [see
Erythroxylum]

The following is from a DEA summation of the processes used in illic-
it cocaine manufacture. It will give a further understanding of some of the
potential contaminants of ‘coca-paste’ and ‘street’ cocaine, as discussed
under Erythroxylum.

The leaves are initially soaked in a solution of sodium bicarbonate and
water. Kerosene, petrol or another water-immiscible solvent is added; the
coca-alkaloids migrate into the solvent layer, which separates from the wa-
ter and the leaves. The solvent layer is decanted, and treated with a hydro-
chloric acid solution. Sodium bicarbonate is added to the hydrochloric
acid solution; the precipitate that forms is filtered and dried, and is known
as coca-paste [containing up to 40% cocaine].

This is next dissolved in a weak solution of sulfuric or hydrochloric
acid. Potassium permanganate mixed with water is added to this; a pre-
cipitate forms, which is discarded after being filtered out. Ammonia in wa-
ter is added to the solution, and the new precipitate that forms is dried
[often with heating lamps] — this is cocaine in its free-base form [up to
90% pure].

The free-base is dissolved in ether or acetone and the solution filtered
for purity. Hydrochloric acid diluted in ether or acetone is added to the
solution, causing cocaine hydrochloride to precipitate, to be filtered and
dried with heat and/or fans [up to 99% pure] (Clawson & Lee 1996).

Other Miscellaneous Techniques

Hash oil production

There are various methods of producing hash oil, which is a concen-
trated oily extract of Cannabis that may be smoked, but is preferably va-
pourised for inhalation. I will discuss a few basic methods here for educa-
tional purposes, but for more detailed coverage, the reader should consult
any of a number of commercially-available books on the subject (eg. Hoye
1973; Starks 1990). An internet search will also turn up plenty of infor-
mation on this widely illegal activity.

A good hash oil will probably follow a procedure similar to the fol-
lowing:

Separate seeds from the herb, chop the herb finely, and put in a jar
with enough alcohol to cover it well. Put the lid on, shake a few times,
and let sit for 2 weeks, shaking several times daily. Filter the alcohol ex-
tract through coffee filters, and repeat for 1 further week with the remain-
ing herb. Combine the alcohol extracts. The next step consists of isomer-
isation of the resins, which in simple terms converts the inactive or less-
er-active cannabinols [eg. cannabinol (CBN)] and cannabidiols [eg. can-
nabidiol (CBD)] into active forms of THC. This procedure is only really
necessary for low-quality Cannabis. For every %4 cup of alcohol, careful-
ly add 3 drops of sulfuric acid. Put the whole solution in a glass recepta-
cle that can both a) be heated from below without breaking, and b) allow
a glass filled with ice to sit in the opening at the top. Heat to a slow sim-
mer [with the ice-filled glass in place] for 2 hours. Let the mixture cool.
Next, for every %2 cup of solvent, add % cup of a water/sodium bicarbo-
nate solution [% tsp sodium bicarbonate for every %4 cup of water]. Shake
well, and add about % cup naptha [Coleman fuel], and shake well again.
Retrieve the top layer when it separates. Repeat this last step on the solu-
tion, and combine the two top fractions, discarding the bottom fractions.
The remaining combined fraction is evaporated in a glass baking dish un-
til no smell of solvent remains. To further purify the oil by ‘washing’, it is
redissolved in alcohol, with water added [z as much as the alcohol]. This
is shaken well, ¥4 cup of naptha is added, and the whole shaken well again.
The top layer that separates is evaporated as above. The oily residue that
remains is the hash oil (Hoye 1973; Starks 1990).

If not trying to impress anyone, a cruder oil may be made, usually
from leaf. The chopped herb is soaked first in lukewarm water for several
hours, after which the whole mixture is filtered through a fine cloth, and
the water discarded. The herb is spread out to dry completely, before be-
ing soaked in alcohol as above for a week or more, with daily shaking. The
alcohol is filtered and saved, with the herb being extracted in the same way
a second time. The thoroughly filtered alcohol extracts are combined and
evaporated, for a hash oil that is less pure and correspondingly less potent
than an oil obtained by the previous method (pers. obs.).

Other concentrated extracts for smoking
I sometimes use a simple alcohol extraction, soaking for several days,
for aromatic plants such as many Artemisia and Salvia species, which
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can then be dried and smoked as above for a more definite effect than
smoking the dried herb itself. I find this useful in assaying plants of the
mint family [Labiatae] for psychoactivity [see Salvia for more discus-
sion]. A very potent smoking extract is often prepared from Salvia di-
vinorum, by soaking in high-proof alcohol for only several hours, before
filtering the solvent, and evaporating thoroughly onto Y4 the amount of
leaves originally used in the extraction. For example, soak 100g of dry,
finely-chopped leaf material in alcohol, then, after filtering out the plant
matter, add the alcohol extract to 25g of dry, finely-chopped leaf materi-
al, and evaporate the alcohol from this in a flat dish. The relative poten-
cy of such extracts is termed as related to the amount of leaf material that
the extract is evaporated on to — so, the extract just mentioned would be
referred to as a ‘4x’ extract — if [ had used 1/10th the original amount, the
extract would be ‘10x’. The 4x and 5x are the most commonly used with
this exceedingly potent plant. This approach has also been effectively ap-
plied to the flowers of Nymphaea caerulea. In the 60’s and 70’s, the usual
method of smoking DMT was to evaporate it onto a herbal medium - of-
ten parsley [Petroselinum] - in the same manner. Today this has become
a popular method again, often using Banisteriopsis leaf, which provides
an extra synergy rather than being a relatively inert carrier. Such DMT-
enriched smoking material is known as ‘changa’.

Beginner’s Plant Alchemy

Alchemical extraction methods may also be attempted, though the
theory behind them is complex and beyond the scope of this work. There
are several excellent books available on plant alchemy. One text, “The
Alchemist’s Handbook’ [by Frater Albertus, publ. Weiser, 1974; unfor-
tunately I’ve never actually seen this] gives a technique, which was at-
tempted by an internet psychoanut, with ‘lemon balm’ [Melissa officina-
lis — see Endnotes].

Grind the herb, place it in a glass container, and fill the container 1/2-
2/3 full of alcohol [food grade], preferably brandy. The container is then
covered, and kept warm to macerate for a few days. The liquid is poured
off into a clean glass container, and the remaining herb dried and burned
until it is a light grey — the salt or crystals from the herb should be sepa-
rated from the ashes [there will probably only be a small amount]. While
still hot, the ashes are added back to the liquid [which is heated previously
to keep the hot ashes from cracking the glass]. This mixture, the liquid es-
sence, is then tightly sealed, and kept slightly warm for about 2 weeks.

A few grains of the salt, together with a teaspoon of the liquid es-
sence, is diluted in distilled water and consumed to produce [in the case
of lemon balm] what were described only as ‘exhilarating results’ (pers.
comm.).
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Oral ingestion

via the digestive tract

Drugs that are both soluble and stable in stomach fluid may be con-
sumed in this way, where, from the stomach, they enter the intestine and
pass into the bloodstream; or, they may enter the blood directly through
the stomach lining. Drugs taken in this way are better absorbed if already
in solution, rather than in tablets or capsules. Only lipid-soluble parti-
cles will diffuse readily across cell-membranes. Generally, about 75% of
the drug may be absorbed by the body, over about 1-3 hours. Side-effects
noted with some substances taken by this route are more likely to include
nausea and vomiting (Julien 1995).

via the mucous membranes

Using this pathway, drugs that may be destroyed by the acidity of the
stomach [or enzymatic activity therein] are taken sublingually — that is,
chewed and held under the tongue or in the cheek, and the saliva held in
the mouth for some time rather than swallowed immediately. This is the
preferable route of administration for Salvia divinorum — the herb is usu-
ally held in the mouth for about 10-15 minutes, before being spat out or
swallowed. Other drugs may be used this way purely for more efficient
and rapid absorption, as compared to the gastrointestinal-route, such as
is practiced with coca leaves [see Erythroxylum] and Areca nuts. These
are usually chewed and sucked for hours with an alkaline reagent, such as
calcinated lime, to aid in liberation of the alkaloids from the plant mat-
ter. After an initial chewing, the wad may simply be left in place between
the gum and the inner lip. Many materials have been used to create this
alkaline reagent. Limestone [calcium carbonate] chunks are often heat-
ed on a fire until red-hot [releasing carbon dioxide], then cooled sudden-
ly with a small amount of water, causing the stone to fissure and give off
a fine, white powder [calcium hydroxide, a powerful alkali]; sometimes
seashells are used, yielding an end result also bearing traces of potash;
bones may also be used. Sometimes plants are used instead [burnt slow-
ly down to an alkaline ash], where limestone or shells are not available —
corn cobs, Theobroma pods, Musa roots and leaves, cacti fruits, roots
and stems of haba beans, and quinoa stalks have all been used. The ash-
es are usually mixed with agglutinants and flavourings such as dry pow-
dered potato, boiled corn grains, salt, sugar, Citrus fruit juice, water,
even human urine, and sometimes a little lime if available, to make a fair-
ly dry paste. The mass is then compacted and dried in the sun. In more
recent times, some coca-chewing cultures in South America have come to
use sodium bicarbonate [‘bicarb soda’] as an effective and easily-obtained
mild alkaline reagent (Antonil 1978; Davis 1996; Hilgert 2001; Schultes
& Raffauf 1990).

Smoking

Here the powdered, chopped or shredded drug is burned or vapour-
ised, and the fumes inhaled, to be absorbed through the lungs into the
bloodstream. This is a very rapid and efficient route; effects of adminis-
tration are felt usually within 5-60 seconds. Smoking has the advantage
of quick onset of effects, which allows one to more accurately gauge dos-
age. Usually, after oral ingestion, if one has taken too much there is little
that can be done to end the experience, and vomiting may be required to
avoid poisoning with the more dangerous compounds. However, the ef-
fects also wear off more rapidly compared to oral administration, where
more of the substance may be required for the same level of effect, but ef-
fects are more prolonged. Burning plant-matter produces tars and other
dangerous substances which can injure the sensitive tissues of the lung,
and hot smoke can also irritate the airways. Vapourisation is preferable,

GLASS
VAPOURISING
PIPE

as the finely-powdered plant matter, or extract, is simply heated through
glass or metal until the active components reach their boiling points and
give off vapours. Hence, no smoke or pyrolysis by-products are inhaled,
and no active compounds are destroyed by flame, which occurs partially
with burning. Plans to build home-made vapourisers are available on the
internet; ready-made vapourisers are also legally available from a number
of commercial suppliers. Many people have experienced dissatisfaction
with some of these products, particularly home-made devices [due to tak-
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ing too long to heat up, not getting hot enough to work well, not very suit-
ed to efficient group smoking etc.], so anyone considering buying one
should shop around, as they are an expensive purchase.

AIR INLET MOUTHPIECE
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One straight-forward approach to vapourisation is known as ‘free-bas-
ing’, and takes advantage of the low boiling-points of some alkaloids in
their free-base form [eg. DMT]. This involves the use of a specially de-
signed or conveniently shaped glass pipe or tube, open at each end [see di-
agram]. The drug is placed inside a chamber or hollow at one end of the
pipe, and is heated from beneath the glass with, usually, a gas flame, un-
til the material begins to melt, boil and send off vapours. The vapours are
immediately inhaled deeply and slowly, until all the vapour has been in-
haled. In many cases, if vapour is allowed to fill the chamber and touch
the sides of the glass, it will rapidly cool and re-solidify, making it harder
to smoke efficiently. Vapourisation in this manner is often the preferred
route of administration for DMT, opium [see Papaver| and sometimes
salvinorin A. Alkaloids used in this fashion should both be in their free-
base form, and have a low boiling point, for vapourisation to be practical
without the use of destructive levels of heat. For maximum effect via this
route, at least with the two substances just mentioned, the vapour should
ideally be inhaled in one breath, and held in the lungs for as long as possi-
ble before being exhaled. Some people say that with DMT it is best to only
hold the first inhalation briefly, and to hold subsequent larger inhalations
for as long as is practical. Breathing vapours out through the nasal passag-
es has also been suggested to increase absorption into the brain.

Another straight-forward approach to vapourisation, often applied to
hashish [see Cannabis], is known as ‘hot-knifing’. All that is needed is a
heat source [such as the flame of a gas stove-top], a pair of metal knives
[or spoons], and something through which the vapours can be collected
and inhaled [such as an inverted funnel, or a bottle with the bottom cut
out]. The two knives [or spoons] are heated over the flame, and when
sufficiently hot, the powdered or resinous substance to be vapourised is
placed on one of the knife blades [or in one of the spoons]. The sec-
ond utensil is pressed against the first, sandwiching the drug between two
pieces of hot metal, and the vapours that are emitted can then be collect-
ed and inhaled. In more primitive circumstances, plants have been known
to simply be thrown on hot coals and the smoke inhaled. Sometimes, this
operation is performed within an enclosed structure to maximise reten-
tion of the valued fumes.

BAMBOO PIPE CROSS-SECTION
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Burning [or pyrolysis] is usually accomplished with a dry-pipe, a wa-
ter-pipe, or a hand-rolled cigarette. The former is generally the harshest
on the lungs. At its most basic, a dry-pipe consists of a hollowed out cone,
or bowl, with a small hole in the bottom, joined to a hollow tube that is
sealed at one end [see diagram]. The bowl is packed with the herbal mate-
rial, and with a flame held just above the herb, the smoker seals the mouth
to the pipe and inhales [which draws the flame into the herb, setting it
aglow but not flaming]. The smoke is either taken in large breaths, held in
for a while, and then exhaled; or it is sucked in in increments, or layered,
and breathed out in the same manner, in a mild form of hyperventilation.
This latter practice gives a more rapid and overwhelming effect, and is
usually the preferred means of smoking from a classical ‘chillum’ [see di-
agram], much used by Rastafarians and Hindu saddhus [in Afghanistan,
straight-stemmed water-pipes (see below) are called chillums].
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Water-pipes, commonly called ‘hookahs’ or ‘bongs’ [depending on
the design; see diagram], bear one or more water chambers, which serve

MOUTHPIECE

SINGLE CHAMBER
BONG

RUBBER
SEAL

STEM
PIPE

to filter and cool the smoke. Water-pipes basically involve the dry-pipe
design just described, extending downwards into the water chamber. This
is open at the top as a mouthpiece, or instead being sealed, with tubes
or hoses leading out for multiple-person inhalations. Often a hole, about

HOOKAH CROSS-
SECTION

0.5cm in diameter, is located on the neck of the final chamber; this is of-
ten termed the ‘shotgun’ hole [sometimes ‘shotty’ (in Australia), or ‘car-
burettor’ (in the US)]. It is covered with a finger or thumb during inhala-
tion [as the smoke is pulled through the water by suction], to be released
near the end to produce a final rush of smoke that clears the chamber,
due to being pushed out by the incoming air through the shotgun hole.
Unexpectedly, in the case of Cannabis, water pipes have been found to
filter out some of the water-insoluble THC from the smoke, as well as be-
ing relatively ineffective at filtering out tars (Gieringer 1996). However,
it is still clear that such devices do filter out some harmful portions of
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the smoke. This is self-evident when cleaning a water pipe that has been
used with the same water for any extended period! Tars that would oth-
erwise enter the body also collect inside the stem and inner walls of the
chamber.

Herbs are most simply smoked by wrapping them [once well-chopped]
into a cigarette, which may consist of 1 or more rolling papers stuck to-
gether. With many herbs, a double layer of papers is used to slow combus-
tion and make the cigarette last longer. Hand-rolled herbal cigarettes are
often called ‘joints’ [generally when containing Cannabis], except if they
contain only tobacco [see Nicotiana], in which case they are sometimes
termed ‘rollies’ [in Australia]. Herbs for smoking are often chopped with
tobacco, both to help the herb burn evenly, and to add extra flavour and
potency [and unfortunately, addictive power]. The disadvantage of joints
is their inefficiency — a large amount of smoke dissipates into the air be-
tween inhalations, being lost to the smoker, and the remaining herb burns
away more rapidly due to greater availability of oxygen than occurs in a
pipe. This method is just as effective subjectively as the others, yet more
herb needs to be used to make up for wastage incurred during smoking.

When smoking herbs, care should be taken not to inhale too forceful-
ly, as this sucks a greater amount of oxygen into the burning herb, increas-
ing the temperature of combustion — thus, more of the active compenents
may be destroyed by heat before they can enter the smoke. It should of
course be mentioned that smoking anything can cause damage to the res-
piratory system, and increase the risk of associated cancers.

Amongst enthusiasts of smoking herbs, experimenting with the manu-
facture of different blends has always been a popular pastime. Often inter-
esting effects are gained which would not be experienced with any of the
individual component herbs smoked by themselves. Also, small amounts
of each constituent may synergise to provide a potency that would not be
expected with such a small amount of the herb alone. Smoking blends
are not discussed in depth below, under ‘Combinations’, as apart from
the need to use herbs that are actually smokable and will not burst into
flames, the only limits are your imagination! See also Brounstein (1995)
and Rétsch (1990) for discussions on blending herbal smoking mixtures.

Aromatherapy

Aromatherapy is a science growing rapidly today, and consists of
treating emotional and some physical complaints through inhalation of
aromatic vapours from essential oils. This may be accomplished either
through smelling the oil at room temperature, or inhaling the fumes from
dilute oils heated from below in an essential-oil vapouriser. The mood-
enhancing, calming or stimulating properties of aroma, often in the form
of incense, have been long known to many indigenous cultures. Modern
science still has a relatively poor idea of how essential oils interact with
the brain to produce the effects that they do. To my knowledge, sever-
al European research groups have been working for quite a while in this
area of study, but are only publishing findings in an extremely expensive
and difficult to obtain journal. Here is a tiny hint of what the public has
been allowed, culled from a poster (Tisserand 1988) circulated through
In Essence® Aromatherapy in Australia:

Essential oils of ‘clary sage’ [see Salvia], ‘jasmine’ [see Jasminum],
‘patchouli’ [see Endnotes] and ‘ylang-ylang’ [see Cananga] are aph-
rodisiac and appear to act on the pituitary gland, possibly stimulating
endorphin release.

Essential oils of ‘bergamot’, ‘geranium’ [see Endnotes], ‘frankincense’ [see
Boswellia] and ‘rosewood’ appear to have a mood-regulating effect
through the hypothalamus.

Essential oils of ‘clary sage’, ‘grapefruit’ [see Citrus], jasmine’ and ‘rose-
otto’ are euphoric, and appear to act on the thalamus, possibly stimu-
lating enkephalin release.

Essential oils of ‘chamomile’ [see Anthemis/Matricaria], ‘orange blos-
som’ [Citrus], ‘marjoram’ and ‘lavender’ [see Endnotes] are sedative,
and appear to act on the raphe nucleus in the brain, possibly stimu-
lating seroronin release.

Essential oils of ‘cardamom’, ‘juniper’ [see Juniperus], ‘lemon grass’
[see Cymbopogon] and ‘rosemary’ [see Endnotes] are invigorating,
and appear to act on the locus ceruleus, possibly stimulating norepine-
phrine release.

Anyway, it is known that, like other aromas, those of essential oils in-
teract with neurons via the olfactory membranes, in the upper nasal cavi-
ty, which offers almost direct interaction with the brain (Battaglia 1995).

Snuffing

Snuffing involves inhalation into the nostrils of a finely powdered herb
or herbal extract [sometimes a viscous liquid — see Nicotiana], and its
subsequent absorption into the bloodstream through the nasal muco-
sa. Also, from deeper into the nasal cavity, certain blood vessels with no
blood-brain barrier interact directly with the cranial cavity, which might
offer a very rapid course to the brain. The efficiency of absorption may de-
pend on the force of inhalation — if one is snuffing from the palm of the
hand, or through a tube off of a smooth surface [with a finger held on the
other nostril], the force is relatively low and little of the substance reaches
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the more permeable membranes higher in the sinuses. If the snuffis blown
into the respective nostrils by a second person using a long tube, the sub-
stance is received quite forcefully, and some particles may even reach the
lungs, which is not desirable (Holmstedt & Lindgren 1967; Wassén &
Holmstedt 1963). Some pure chemical substances may be snuffed less
painfully by dissolving in a suitable solution and administering with a
nose-spray bottle, which has the added advantage of the snuffer being
able to calibrate the dose fairly accurately. Side-effects of snuffing appear
almost instantaneously, and may include runny nose, burning sensation
in the nasal cavity, headache and irritation. Long-term snuffing damag-
es the nasal mucosa.

Jonathan Ott has recently published a dense overview of psychoac-
tive snuffs (Ott 2001c), which the interested reader will no doubt wish
to consult.

Optically

Drugs in relatively pure form, usually diluted in fluids, are sometimes
administered as eyedrops (see Samorini 1996c) or simply smeared on the
eyes [eg. see Elaeophorbial; effects via this route are often very quickly
felt, but some substances applied this way may cause painful irritation or
optical damage. I have observed a friend administer LSD [in paper ‘tab’
form] to herself by placing it under her eyelid, removing it when she began
to feel the effects. Personally I don’t care to go poking around my eyes in
such a fashion, but this provides some further evidence of optical admin-
istration as an effective route.

Rectally

Here the drug is administered in either a suppository or a liquid ene-
ma form, for absorption into the blood from the rectal- and intestinal-lin-
ing. It is usually used for those who are unconscious, or unable to swal-
low or keep things down, and the absorption from rectal administration is
usually irregular and incomplete. However, in some cases rectal adminis-
tration has proven fatal [eg. with coffee enemas (Eisele & Reay 1980) — see
Coffea], and many drugs also irritate the rectal membranes.

Injection

This is not recommended unless if undertaken with medical supervi-
sion, due to the very real possibility of infection and air embolism associ-
ated with injecting substances directly into the bloodstream. Crude plant
extracts should never be injected — if you really must use this approach to
ingestion, use pure compounds only and clean, sterile equipment.

Pure substances may be injected intravenously [i.v.], directly into a
vein; intramuscularly [i.m.], directly into skeletal muscle; subcutaneously
[s.c.], under the skin [in crude conditions this may include the application
of a drug to burns or wounds made especially for this purpose — eg. see
Phyllomedusa]; or intraperitoneally [i.p.], into the gut. Absorption with
i.v. and i.p. methods is very rapid; i.m. and s.c. injections are absorbed
more slowly. Injection is the most dangerous of all of these methods of in-
gestion. It is easy to overdose, as the substance involved is introduced di-
rectly into the blood without any biological hindrance from the gastroin-
testinal-tract to modify the effects to a safe level. Overdose is also more
difficult to treat, as stomach-pumping or vomiting make little or no differ-
ence, since the substance never entered the digestive tract.

Cutaneously

Some substances, such as nicorine and hyoscine, may be absorbed di-
rectly through unbroken skin and into the bloodstream. Such topical ad-
ministration is more delayed and prolonged in effect, particularly if the
substance is kept in place on the skin. Some spots on the body absorb
compounds more easily due to being more porous, such as the areas
between the toes, in the armpits, on the temples and behind the ears.
Substances may be topically administered by preparation of an ointment
or salve, by bathing in a decoction or infusion of the herbs [see Producing
Plant Drugs], or by direct application [such as wearing a head-band of
bruised herbage, or inserting a chewed cud of tobacco (see Nicotiana)
behind the ear].

Distribution and expulsion from the body

Once a drug enters the bloodstream, it disperses throughout the body
via the circulatory system, with a small portion reaching the brain and
other bodily organs after contending with lipid-barriers, enzymes and
other biological modifiers. Those chemicals that enter the brain from
the blood interact with neurotransmission or neuronal function [see
Neurochemistry], after which they are usually enzymatically degraded, and
removed from the brain to be transported by the bloodstream into organs
of excretion. Some volatile substances, such as alcohol, can be partially
excreted as fumes via the lungs. Alternately, for most other substances, the
chemicals are filtered from the blood by the kidneys, and the liver enzy-
matically turns them into less lipid-soluble forms, which are later excreted
in urine and faeces. Chemicals may also be eliminated via the bile, saliva,
sweat and breast-milk, or in drastic situations, vomit.
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Combinations

Often plants are consumed in combinations designed to increase or
modify the desired effects. This may take the form of a synergy, where
the different components complement each other to increase effective-
ness beyond the sum of the parts. It may be done to add different aspects
to the whole experience, or to counteract unwanted or hazardous side-
effects. Other types of combination are intended to render active plants
which would not normally be effective alone [such as in the Amazonian
‘ayahuasca’]. To illustrate the possibilities of combinations, we will look
at a number of important examples of plant-combining in both histor-
ical and modern-day practice. Please bear in mind that some combina-
tions may be much more toxic and potentially dangerous than the indi-
vidual substances. In some cases these combinations are known of and
are warned against, but the gaps in our knowledge of drug interactions
are vast, and any new combinations should be treated with utmost cau-
tion until their properties have been evaluated. Both with herbs and pure
chemicals, experimenting with new combinations has become a popular
pastime amongst drug enthusiasts - sadly this has occasionally resulted in
deaths. Be smart and don’t become a statistic!

Wines, Beers, and Meads

Although wines are primarily prepared from the fermentation of
grapes [fruit of Vitis vinifera], usually producing 8-14% alcohol, it is less-
er-known that the ancient Egyptians and Greeks quite often fortified their
wines with intoxicating herbs. Thus, the potent Greek wines of legend
[which had to be diluted with water for safe use] do not merely owe their
effects to alcohol content. It should be noted, however, that some older
texts do not always clearly distinguish between wines, beers and meads,
yet all are alcohol-containing products of fermentation. This method of
fortification with herbs works well, as the alcohol provides a solvent and
preservative for the additive plants. However, alcohol can synergise with
some other herbs to produce a dangerous degree of depression [ie. of the
respiratory system; eg. see Papaver], so care should be taken with choice
of additives.

The Egyptians are known to have fortified their wines with plants
such as Datura, Hyoscyamus and Mandragora; as well as possi-
bly Catha edulis, Papaver somniferum and Nymphaea caerulea. The
Greeks were known to have used Atropa, ‘hellebore’ [Helleborus spp.
(Ranunculaceae), or Veratrum spp.], Hyoscyamus, Mandragora,
Papaver, Crocus sativus, Oleander spp. [Apocynaceae; highly toxic!],
Cyclamen spp. [Primulaceae] and a variety of incenses as additives.

Beer is produced from the fermentation of malted grain with brew-
er’s yeast [Saccharomyces uvarum (S. carlbergensis); S. cerevisiae is used
for ales] in water, along with herbal additives, today usually hops [see
Humulus]. Belgian lambic beers instead use over 30 different types of
wild yeast. The alcohol content of beer is generally 2-5[-10%]. However,
in our earlier history, many beers were made using additives more in-
toxicating than hops. The same can be said for meads [mead being a
more ancient preparation than beer or wine], which basically consist of
fermentations of water and honey [generally 2-4% alcohol]. Such addi-
tives [in Europe] included ‘ash’ leaves [Fraxinus excelsior (Oleaceae)],
Cannabis, Datura, Atropa, ‘hellebore’, Hyoscyamus, Ledum,
Lupinus, Mandragora, ‘myrtle’ [Myrtus communis (Myrtaceae)], ‘bog
myrtle’ [Myrica gale (Myricaceae); see Endnotes], oak bark [Quercus
spp. (Fagaceae)] and Papaver. Celtic druids were associated with the
use of magical beers or similar ritual or healing beverages; Hyoscyamus
and Amanita muscaria have been hypothesised as likely ingredients for
these Druidic beverages. The narcotic Erica spp. [‘heather’ (Ericaceae);
see Endnotes] were a popular ingredient of meads and beers for centuries
across Europe, Scandinavia and the British Isles (Buhner 1998; Ritsch
1992, 1998, 1999b; Simpson et al. 1996).

African groups have been hypothesised to have once made mead using
psilocybin-containing fungi [see Panaeolus, Psilocybe]. A west African
‘millet’ [Sorghum vulgare (Gramineae) — see Endnotes] beer called ‘dolo’
has used additives including Acacia camplyacantha, ‘balanos’ [Balanites
aegytica (Zygophyllaceae)], Datura seeds, Grewia flavescens and
Hibiscus esculentus [Malvaceae; see Endnotes] (Riatsch 1992). Millet beer
made in Tanzania, known as ‘pombe’, has been found to contain c.4-5%
alcohol. The related ‘sorghum’ or ‘guinea corn’ [S. bicolor] is also widely
used in Africa as a source grain for fermented beers (De Smet 1998).

A South African beer/mead called ‘khadi’, which is prohibited in some
areas, has many regional variations, but is generally based on water, sug-
ar or honey, a fungus that grows inside termite mounds, and roots [some-
times fruits] of various tuberous plants. The latter ingredient may con-
sist of Coccinia spp. [Cucurbitaceae], Delosperma spp. [Aizoaceae],
Eriospermum spp. [Liliaceae], Euphorbia spp. [Euphorbiaceae;
see Endnotes], Glia spp. [Umbelliferae], Grewia spp. [Tiliaceae],
Kedrostis spp. [Cucurbitaceae], Khadia spp. [Aizoaceae], Nananthus
spp. [Aizoaceae], Rhaphionacme spp. [Periplocaceae], Stapelia spp.
[Asclepiadaceae] [S. gigantea is a Zulu remedy for hysteria (Watt 1967)],
Trochomeria spp. [Cucurbitaceae] and/or Tylosema spp. [Leguminosae]
(Hargreaves 1999).
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Apparently in Australia, Physalis peruviana [Solanaceae] has been
used to make a psychoactive beer (Ridtsch 1998); tropane alkaloids are
found in the genus [see Endnotes].

Traditional beers are usually not strained, thus retaining some of
the yeast and its accompanying noteworthy nutritional virtues (Buhner
1998). Forms of wine have also been made from the fermentation of
plants other than Vitis, such as the palm wines popular in tropical ar-
eas, produced from immature coconuts [Cocos nucifera; Palmaceae],
which may reach an alcohol content of over 7%. Gabonese palm wine
may sometimes be strengthened with Chasmanthera welwitschii root
[Menispermaceae], bark from Garcinia klaineana, G. mannii and/or G.
ngouyensis [Guttiferae; see Endnotes], Morinda confusa leaves [Rubiaceae;
see Endnotes), Turraea vogelii leaves [Meliaceae; see Endnotes], Xylopia ae-
thiopica leaves [Annonaceae], Dioscorea latifolia var. sylvestris tuber and
Gardenia ternifolia [Rubiaceae; part used not reported, though the root
has been used as a homicidal poison]. The date palm Phoenix dactylif-
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or ‘century plants’]. It was popular with the Aztecs and other related cul-
tures, who usually held it to be sacred, and its consumption was gener-
ally restricted to either ritual or medicinal purposes. The drink is made
by first severing the top of the middle stem as it elongates and prepares
to flower. The wound resulting from this is left to heal over for sever-
al months, and is later pierced repeatedly, hollowed out to form a cavity,
and left for sap to collect and age. The sap is collected periodically, with
fresh wounds to the plant cavity being covered over each time. Once col-
lected, the sap is further fermented for 1-2 weeks. The drink was once fre-
quently fortified with other ingredients, some of which have been iden-
tified or tentatively identified, including Acacia albicans, A. angustissi-
ma, Bursera bipinnata [Burseraceae; see Endnotes], Calliandra anom-
ala, Datura spp., Lophophora williamsii, Mimosa spp., Phaseolus spp.
[Leguminosae], Prosopis juliflora, Psilocybe spp., Rhus schinoides,
Sophora secundiflora, Triticum aestivum [Gramineae] and Turbina cor-
ymbosa (De Barrios 1997; Rétsch 1992, 1998). A variety of Agave spp. are

era (Arecaceae) was tapped for its sap by the Mesopotamians, who fer-
mented it to make wine. Palm and date wines have a reputation for aph-
rodisiac properties, but the same could probably be said of alcoholic bev-
erages in general; however, sometimes it has been fortified with Datura
seeds for this purpose. Bananas [see Musa] have likewise been used in
parts of Africa to prepare fermented beverages. ‘Manioc’ or ‘cassava’ root
[Manihot esculenta (Euphorbiaceae)] is also widely used to prepare al-
coholic beverages, both in Africa and S. America [see ‘chicha’ below, and
Endnotes]. In South Africa Hyphaene crinata sap is sometimes used, and
in Malawi the fruit of Ziziphus abyssinica is used. The main requirement
for a plant part to ferment is a reasonable content of sugars and/or starch-
es; the potential range of choice for starting materials is therefore enor-
mous (De Smet 1998)!

Balché

This Mesoamerican brew is further discussed under its own entry [see
Lonchocarpus]. It is also a mead-like drink, based on honey, and the
bark from Lonchocarpus violaceus [probably psychoactive on its own].
It is sometimes further fortified with inebriating plant and animal sub-
stances, such as the following [with some Mayan names]:

Acacia cornigera — ‘akunte”
Agave spp. [see ‘pulqué’ below] — ‘kih’

Bufo marinus - ‘bab’; Bufo spp. — ‘wo”
Capsicum spp. — K’

Datura inoxia — ‘xtohk’uh’

Nicotiana spp. — ‘K’uts’

Nymphaea ampla
Plumeria alba, P. rubra [Apocynaceae] — ‘nicte’ [see Endnotes)

Polianthes tuberosa, P. spp. [Amaryllidaceae] — ‘bac nicte’

Tagetes erecta, T. lucida — ‘macuil xuchit’

Theobroma bicolor — ‘ninichh cacao’

Theobroma cacao — ‘hach kakaw’

and Vanilla planifolia [‘vanilla bean’; Orchidaceae; see Endnores] —

‘bukluch’

The following additives are suspected of having been incorporated
into balché:

Dendrobates spp. [see Phyllomedusa] — ‘xut™

Lophophora williamsii — ‘wi”’

Panaeolus subbalteatus — ‘kuxum lu’um’

Passiflora spp. — ‘poch’, ‘pochil-ak’
Psilocybe spp. — ‘lol lu’um’
Solandra spp. — ‘bak nikte”

and Turbina corymbosa — ‘xtabentum’ (Rétsch 1992, 1998)
Chicha

‘Chicha’ is a generic term referring to mildly alcoholic beverages pop-
ular throughout Central and South America. The fermentation is usual-
ly based on germinated and masticated corn [Zea mays (Gramineae)],
though other plants have been used as the basis including Acacia aroma
fruits, Berberis congestiflora, B. darwinii, B. linearifolia [Berberidaceae],
Chenopodium quinoa [Chenopodiaceae], Gaultheria phyllireaefolia,
Manihot esculenta [Euphorbiaceae; ‘manioc’], Mauritia spp. [Palmaceae],
Pernettya spp., Prosopis alba, P. chilensis, P. tamarugo fruits, Schinus
spp. [Anacardiaceae] and Ugni spp. [Myrtaceae]. The drink is often forti-
fied with other psychoactive additives, or thus used as a delivery agent for
the additives. Plants used as additives have included Anadenanthera col-
ubrina, Ariocarpus fissuratus, Brugmansia spp., Chytroma gigantea and
C. turbinata [Lecythidaceae] dried and powdered flowers, Coryphantha
spp., Datura inoxia, Lolium temulentum, Lophophora williamsii,
Mammillaria spp., Nicotiana glauca, Pachycereus pecten-aborigi-
num, Passiflora rubra fruit, Paullinia yoco and Tabernaemontana
muricata (Cobo 1990; Cutler & Cardenas 1947; Festi & Samorini 1999a;
Ritsch 1992, 1998; Schultes & Raffauf 1990).

Pulqué
‘Pulqué’ is a Mexican alcoholic beverage, produced from succulents
of the genus Agave [Amaryllidaceae/Agavaceae; also known as ‘maguey’

used in Mexico to make ‘mezcal’, a liquor distilled from the plants [and
also a name for the plants themselves]. Mezcal quality varies considera-
bly, due to the species used and the methods and materials used to pre-
pare it - much mezcal is ‘bootleg’ liquor made in rural areas. “Tequila’ is
a kind of high quality mezcal which is made only in the region of Tequila,
and only from A. tequilana (Bahre & Bradbury 1980; De Barrios 1997;
Ritsch 1998). For discussion of the ‘Agave worm’ or ‘mezcal worm’ see
Endnotes.

Although Agave spp. have sometimes been used in Mexico to stun
fish, it is unclear whether they have psychoactivity of their own without
fermentation, although pulqué has been observed to have a ‘clearer’ men-
tal effect than many similar low-alcohol beverages, which does suggest
some pharmacology of interest. They generally contain saponins, steroid
saponins, papain, sugars, hecogenin glycosides, polysaccharides, minerals
and vitamin C. A. americana has yielded 0.4-3% hecogenin, oxalic acid,
saponins and an essential oil (Ritsch 1998). GABA has been found in
Agave americana var. marginata (Durand et al. 1962).

Chhang

‘Chhang’, a word with many variations in spelling, is the name of a fer-
mented beverage with even more variations of recipe from region to re-
gion. It is prepared and used in various parts of Asia, especially Nepal, n.
India, and Tibet. Based on rice, barley, and/or millet, the beverage is dis-
tinguished, despite its variations, due to the use of specially prepared yeast
cakes [also made with many local variations], which are added to initiate
fermentation. The major ingredients of these cakes are usually rice or bar-
ley flour, as well as crushed ginger root; ginger is used because it often car-
ries Aspergillus spores, which develop when the ingredients are crushed
together and fermented in a moist cloth. This mould [as well as members
of several other genera sometimes found, such as Rhizopus, Hansenula
and Mucor] converts the starches present into sugar, which are fed upon
by wild yeasts (Buhner 1998). Psychoactive plants, such as Tribulus,
are sometimes added to chhang to fortify the beverage (Navchoo & Buth
1990).

Absinthe

‘Absinthe’ is an alcoholic liquor produced using primarily Artemisia
absinthium, as well as other herbs, some of which are also psychoactive.
There are many different recipes, but here is one:
¢ Artemisia absinthium 30g
¢ Acorus calamus 1.8g
¢ Coriandrum sativum seed 3.2g
« Hyssopus officinalis 8.5g [Labiatae; ‘hyssop’]
¢ Foeniculum vulgare seed 25g
¢ Illicium verum fruit 10g
* Melissa officinalis 6g [Labiatae; ‘lemon balm’ — see Endnotes,

Producing Plant Drugs)

* and Pimpinella anisum seed 30g

Place the dry herbs in a jar, moisten with a little water, and add 800ml
85-95% alcohol; steep for 1 week, shaking every day; add 600ml water,
and leave for 1 more day. Strain out the liquid finely, squeezing out the
herb pulp; wet the herbs with some more alcohol, and squeeze out again.
This must be distilled, changing the receiver when distillate turns yellow.
To the distillate, add another 3g A. absinthium, 1.1g M. officinalis, 4.2¢g
Mentha spp. [Labiatae; ‘mint’ — see Endnotes], 1g Citrus spp. peel and
4.2g Glycyrrhiza spp. root. Macerate for 3 days, before straining finely,
and add a small amount of sugar syrup. Makes 1 litre.

Absinthe has a special procedure for serving. A small amount is
poured into the glass; a slotted spoon is placed over the glass, holding a
sugar cube; and water is poured over the sugar cube into the glass, chang-
ing the colour of the absinthe from green to yellow (Conrad 1988; Pendell
1995).

Taoist elixirs of immortality

Taoist alchemists in ancient China, and likely still today international-
ly, long strived in secret to ritually prepare combinations of plant, animal
and mineral substances in order to obtain a legendary ‘elixir of immortal-
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ity’ or of ‘enlightenment’. The ingredients of such combinations are most-
ly shrouded in obscurity, and could be expected to have differed from one
practitioner to the next. However, some are known, and include substanc-
es with actions ranging from tonic and adaptogenic, to psychedelic. As
qualities may overlap, I will not attempt to categorise them, but such con-
stituents have reportedly included Amanita muscaria, Camellia sinen-
sis, Centella asiatica [ancient useage in dispute — see the Centella entry],
Ganoderma spp., Nelumbo nucifera, Nymphaea spp. and Panax gin-
seng (Cooper 1984; Hajicek-Dobberstein 1995; Rétsch 1992).

Mushrooms containing psilocybin might have been used (Sanford
1972), such as possibly species from Gymnopilus, Psilocybe, or
Panaeolus. Other representatives of the wide array of tonics used in
Traditional Chinese Medicine [TCM], such as Polygonatum cirrhifoli-
um [Liliaceae; ‘huang jing’], might also have been used for these pursuits.
This latter herb is considered a “food of the immortals” — it is a tonic that
aids in building bone and sinew, promotes semen production, and retards
ageing processes (Hsu et al. 1986; Reid 1995). Some other Chinese tonic
herbs will be discussed in the main text and the Endnotes.

Witch’s brews and flying ointments

It is now known that there was [and still is] a pharmacological basis
for the ‘witchcraft’ exercised in Europe and North America. Most real-
life witches were experienced herbalists, and prepared decoctions [to
be drunk] and ointments [to be applied, sometimes through the vaginal
membranes from application to a broomstick, for example] which pro-
duced the state of mind conducive to reports of flying through the night,
having intercourse with the devil, etc.

Some documented ingredients, with some brief comments, are list-
ed below.

Aconitum spp. [Ranunculaceae; ‘monkshood’, ‘wolfsbane’ — see

Endnotes]

Acorus calamus [Araceae]

Allium sativum [Liliaceae; ‘garlic’] — in India, A. cepa bulb is consid-

ered aphrodisiac and stimulant; in Norway, A. schoenoprasum ssp.

sibiricum [Siberian chives] has been reported as an ingredient of a

witch potion used to cause harm, and is reputed to protect against

sea serpents

Amanita muscaria [Agaricaceae]

Apium graveolens [Umbelliferae; ‘celery’ — see Endnotes] — probably

seeds used

Artemisia spp. [Compositae]

Atropa belladonna [Solanaceae]

Ballota nigra [Labiatae; ‘black horehound’] — bitter medicinal

Boswellia sacra resin [Burseraceae]

Cannabis sativa [Cannabaceae]

Claviceps purpurea [Clavicipitaceae]

Conium maculatum [Umbelliferae]

Crocus sativus [Iridaceae]

Datura spp. [Solanaceae]

Euphorbia spp. [Euphorbiaceae; see Endnotes]

Ferula asafoetida [Umbelliferae]

Foeniculum spp. [Umbelliferae]

Helleborus spp. [Ranunculaceae; ‘hellebore’] — narcotic, toxic

Hyoscyamus spp. [Solanaceae]

Iris spp. [Iridaceae] — aphrodisiac?

Lactuca spp. [Compositae]

Lolium temulentum [Gramineae]

Mandragora officinalis [Solanaceae]

Myristica fragrans [Myristicaceae]

Nasturtium spp. [Cruciferae; ‘watercress’]

Nicotiana tabacum [Solanaceae]

Nymphaea spp. [Nymphaeaceae]

Papaver spp. [Papaveraceae]

Pastinaca sativa [Umbelliferae; ‘wild parsnip’ — see Endnotes]

Petroselinum crispum [Umbelliferae]

Piper nigrum [Piperaceae]

Populus balsamifera, P. nigra [Salicaceae; ‘poplar’] — stimulant and

analgesic

Potentilla spp. [Rosaceae; ‘cinquefoil’ — see Endnotes)

Scopolia spp. [Solanaceae]

Solanum nigrum, Solanum spp. [Solanaceae]

Taxus baccata [Taxaceae]

Veratrum album [Liliaceae]

and Verbena officinalis [Verbenaceae].

Unspecified orchids [eg. see Vanda, Cypripedium, Oncidium,

Stelis, many species in Endnotes] were also used (Alm 2003;

Bremness 1994; Chiej 1984; De Vries 1991; Nadkarni 1976; Ott

1993; Rétsch 1992, 1998; Rudgley 1993, 1995, 1998; Schultes &

Hofmann 1980, 1992).

The following is a recipe for an alleged “traditional English flying oint-
ment”, with the ingredients as follows [for actual ointment preparation,
see the previous chapter]:
¢ 3g ‘annamthol’ [an old name for Aconitum spp. — see Endnotes]
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¢ 30g Areca catechu nut

¢ 50g ‘opium’ [see Papaver]

* 15g ‘cinquefoil’ [Potentilla spp. — see above]

¢ 15g Hyoscyamus nigrum

* 15g Atropa belladonna

¢ 15g Conium maculatum

¢ 5g ‘cantharidin’ [‘Spanish fly’, Lytta vesicatoria — a ground beetle
with highly toxic excitatory and genital-inflammatory effects]

« and 250g Cannabis indica (Robinson 1996)

It is of interest to note that Aztec priests also used magical ointments,
said to have contained ingredients such as spiders, scorpions, salaman-
ders, caterpillars, vipers [all burnt to ashes][see Endnotes], tobacco [see
Nicotiana] and Turbina corymbosa (De Acosta 1604; Robicsek 1978).
Inca priests were also known to have used magical ointments of uncertain
composition (Cobo 1990).

Betel packages

See the Areca entry for more on this topic. The stimulating betel nut
[Areca catechu] is chewed widely in India, where it is known as ‘paan’
or ‘tambula’, and is also a commonly-used drug over much of south-east
Asia. At its most basic level, the crushed nut is wrapped in a ‘betel leaf’
[Piper betle — see Piper 1] with a dash of lime for mastication. However,
a wide array of other plants may be added to this package to alter the ef-
fect or palatability. Some combinations or blends are available commer-
cially, with the betel nut and lime already mixed in. Ingredients that have
been added to betel packages, with some brief comments, include:

Acacia catechu [LLeguminosae] gum

Amomum subulatum [Zingiberaceae; ‘greater cardamom’] fruits —

digestive

Anethum graveolens [Umbelliferae; ‘dill’] fruits

Aquilaria agallocha [Thymeleaceae; ‘eaglewood’] resin — see Endnotes

Beta vulgaris [Chenopodiaceae; ‘beetroot’] — sugar produced from

the root is used

Carum bulbocastanum, C. carvi [Umbelliferae; ‘caraway’] fruits — di-

gestive

Cinnamomum cassia, C. zeylanicum [Lauraceae; ‘cinnamon’] bark

Cinnamomum camphora [‘camphor laurel’] crude camphor

Cocos nucifera [Palmaceae; ‘coconut palm’] dried kernel — mature

liquid endosperm contains GABA (Durand et al. 1962)

Coriandrum sativum [Umbelliferae; ‘coriander’] fruits

Crocus sativus [Iridaceae; ‘saffron’] stigmas

Cucumis melo [Cucurbitaceae; ‘melon’] seeds — see Endnotes

Cuminum sativus [Umbelliferae; ‘cumin’] seeds — tonic, stimulant,

digestive

Dryobalanops aromatica [Dipterocarpaceae; ‘Borneo camphor’]

crude camphor — see Endnotes

Elettaria cardamomum [Zingiberaceae; ‘cardamom’] fruits — diges-

tive, antispasmodic, stimulant, aphrodisiac; essential oil is ‘stimulat-

ing and invigorating’

Erythroxylum coca [Erythroxylaceae] — cocaine added

Foeniculum vulgare [Umbelliferae; ‘fennel’] fruits

Myristica fragrans [Myristicaceae; ‘nutmeg’] kernel

Nicotiana tabacum [Solanaceae; ‘tobacco’]

Nigella sativa [Ranunculaceae; ‘nigella’] seeds — digestive, treats

nerve defects [in Germany, N. damascena has been known as ‘hexen-

kraut’ (‘witch herb’) and ‘hexli’, and N. sativa as ‘hexenanis’ (‘witch

anise’) (De Vries 1991); N. arvensis is used to ward off the evil eye in

parts of Turkey (Ertug 2000)]

Pimpinella anisum [Umbelliferae; ‘aniseed’] fruits

Saccharum officinarum [Gramineae; ‘sugar cane’] — sugar produced

from the stems is used

Smilax calophylla [Liliaceae; ‘sarsaparilla’] rhizome — male tonic [see

Endnotes]

Syzygium aromaticum [Myrtaceae; ‘clove tree’] dried immature

flower buds

Tamarindus indica [Leguminosae; ‘tamarind’] young leaves — anti-

pyretic, astringent

and Uncaria gambir [Rubiaceae; ‘pale catechu’] gum (Bavappa et al.

1982; Bremness 1994; Chopra et al. 1958; Gowda 1951; Nadkarni

1976; Rétsch 1990).

Ayahuasca
‘Ayahuasca’ is discussed more fully under the entries for
Banisteriopsis, Diplopterys and Psychotria. However, here we will
look at some of the wide array of plants that have also been used in its
preparation. Most of the major known pychoactive additives, and some
of the medicinal ones, are covered under their own entries, and in the
Endnotes [under ‘Latin American Obscurities’], so this will be a selection
of plants not discussed elsewhere, with their native names. Their individ-
ual properties, if known, will also be briefly covered.
Anthodiscus pilosus [Caryocaraceae] — ‘tahuari’ (McKenna et al. 1995).
Bauhinia guianensis [LLeguminosae] — ‘motelo huasca’. “Two pieces’ of the
ground vine are added (Luna & Amaringo 1991).
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Cabomba aquatica [Nymphaeaceae] — ‘murere’, ‘mureru’ (McKenna et
al. 1995).

Calathea veitchiana [Marantaceae] — ‘pulma’. Added to “see visions”
(Schultes 1972); contains tryptophan (McKenna et al. 1995).

Calycophyllum spruceanum [Rubiaceae] — ‘capirona negro’. Treats dia-
betes; the Banisteriopsis caapi vine also grows up this tree (Luna &
Amaringo 1991); bark added to ayahuasca (Trout ed. 1998).

Campsiandra laurifolia [Leguminosae] — ‘huacapurana’. Bark added
(Trout ed. 1998).

Canavillesia hylogeiton, C. umbellata [Bombaceae] — ‘puca lupuna’, ‘lu-
puna colorada’. Strict diet required, otherwise can cause death. Also
taken alone under 1 month diet. The bark is stripped and rasped be-
fore being decocted in water. Consuming the brew initially causes fe-
ver and tinnitis, followed by a lucid visionary state in which one can
learn icaros and other knowledge from the tree’s spirit. The spirit of
the tree is a female who usually provides knowledge to sorcerers (Bear
& Vasquez 2000; Luna & Amaringo 1991).

Capirona decorticans [Rubiaceae] — ‘capirona negra’. May be taken alone
under diet as a plant teacher (Luna 1984); said to be dangerous if the
strict diet and sexual abstinence are broken (McKenna et al. 1995).

Ceiba pentandra [Bombaceae] — ‘lupuna blanco’. Sometimes used in sor-
cery (Luna & Amaringo 1991); tentatively identified as an additive
(Luna 1984). Considered a strong ‘doctore’ which may kill if the re-
quired diet is broken (McKenna et al. 1995). Ceiba spp. trees are
sacred to the Maya (Rétsch 1999a). In African traditional medicine,
C. pentandra has been used to treat a variety of disorders, including
“mental troubles”, dizziness, headache and fever. The stem bark has
yielded the isoflavones pentandrin and pentandrin 5’-O-f-D-gluco-
side (Ngounou et al. 2000).

Chorisia insignis, C. speciosa [Bombaceae] — ‘lupuna’. See Capirona de-
corticans; bark is added (Trout ed. 1998). The Aguaruna say that lu-
puna [either referring to Ceiba spp. or Chorisia spp.] can be used to
become a sorcerer, by drinking tobacco-water at the base of the tree
to become intoxicated, then entering the city that is said to reside in-
side it, to receive magical darts from the spirit of the tree (Luna &
Amaringo 1991).

Clusia sp. [Guttiferae] — ‘miya’, ‘tara’, ‘appane’. One or two leaves chewed,
or boiled with the drink (Rivier & Lindgren 1972).

Cornutia odorata [Verbenaceae] — ‘shinguarana’. Leaves tested negative
for alkaloids (McKenna et al. 1984a).

Couroupita guianensis [Lecythidaceae] — ‘ayahuma’. See Capirona deco-
rticans; considered a powerful plant teacher, even alone. When used
alone [shamans who use primarily this plant are known as ‘paleros’],
the flower is soaked in a bowl of water for three days, before it is re-
moved and the infusion drunk. A diet lasting three years must be kept
before acquiring this plant as an ally [some say it only requires a 30-
day diet]; its spirits are said to be a tiger [0dd in this part of the world],
and a headless dead man, who “teaches evil things”. When added to
ayahuasca, the bark is used. The fruit has been used to treat alcoholics,
and the plant is also given to dogs to increase their strength and hunt-
ing abilities. It is reputed to ‘cure strong sicknesses’ and ‘fortify the
body’ (Luna 1984; LLuna & Amaringo 1991; McKenna et al. 1995).
Contains indole alkaloids (McKenna et al. 1995).

Coussapoa tessmannii [Moraceae] — ‘renaco’ (McKenna et al. 1995).

Dieffenbachia alba [Araceae] — ‘patiquina’. Occasionally a small piece of
the stem is added; the plant is also used to Kkill sorcerers. Toxic com-
pounds are found in the genus (Luna 1984; Luna & Amaringo 1991),
which is common in horticulture [‘dumb cane’] (pers. obs.). See also
D. sequine below.

Fittonia sp. [Acanthaceae] — ‘mamperikipini’. The Machiguenga used
large amounts of it in ayahuasca before they discovered Psychotria;
it is said to produce ‘visions of eyeballs’. The Kofan and Siona-Secoya
use the plant to treat headaches. An extract was apparently active on
5-HT1a and 5-HT2a receptors (Russo undated). Fittonia spp. are
common in horticulture (pers. obs.).

Geogenanthus sp. [Commelinaceae] — no longer used; produces pat-
terned visions (Russo undated).

Gnetum leyboldii, G. nodiflorum [Gnetaceae] — possibly ‘kuri kax-
pi d&’. May perhaps represent an obscure source of ‘yajé’ [see
Banisteriopsis], but this is doubtful (Trout ed. 1998).

Guettarda ferox [Rubiaceae] — ‘garabata’. Contains cathenine, hetero-yo-
himbine alkaloids (McKenna et al. 1995); the related G. viburnoides is
known as ‘angico’, a name which is also applied to Anadenanthera
spp. in Brazil (Trout ed. 1998).

Heliconia sp. [Heliconiaceae] — ‘winchu’. This unidentified species, possi-
bly identical to H. stricta, is added to ayahuasca by the Shuar (Bennett
1992).

Herrania sp. [Sterculiaceae] — ‘kushiniap’. The Shuar add fruit husks, bark
and/or leaves to ayahuasca (Bennett 1992).

Himantanthus succuba [Apocynaceae] — ‘bellaco caspi’. Requires special
diet (Luna 1984); contains fulvoplumieron and flavonoids (McKenna
et al. 1995).

Lomariopsis japurensis [Dryopteridaceae/Polypoidaceae] — ‘shoka’, ‘dsuii
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teitseperi’. 3-4 branches added to the brew by the Sharanahua (Rivier
& Lindgren 1972).

Malouetia tamaquarina [Apocynaceae] — ‘guay-ee-ga-mo-yoo-ke-ree’,
‘cuchara caspi’. Leaves sometimes added for difficult diagnosis. Its
fruits are eaten by the ‘pajuil’ bird [Nothocrax urumutum], rendering
its bones toxic to dogs and others. Contains steroidal alkaloids (Ott
1993; Pinkley 1969; Schultes 1957, 1967, 1987; Schultes & Raffauf
1990).

Mandevilla scabra [Apocynaceae] — ‘clavohuasca’. Considered a plant
teacher (Luna 1984).

Mansoa alliacea [Bignoniaceae] — ‘ajo sacha’, ‘sacha ajos’. May be used
for good luck. Used alone under diet as a ‘very strong’ plant teacher to
‘learn medicine’ (Luna 1984; McKenna et al. 1995), as well as being
disinfectant and used to repel evil spirits; the leaves are burned in the
evening for this purpose (Luna & Amaringo 1991). Also antirheumat-
ic (McKenna et al. 1995).

Montrichardia arborescens [Araceae] — ‘raya balsa’. Juice of shoots is also
taken alone [under special 6 month diet] to learn to travel to ‘under-
water realms’ to gain healing knowledge (LLuna 1984).

‘Mukuyasku’ [Malpighiaceae] — an unidentified vine cultivated by the
Shuar; leaves are added to ayahuasca (Bennett 1992).

Phrygilanthus eugenoides, P. eugenoides var. robustus [Loranthaceae]
— ‘miya’, ‘ko-ho-bo’. A similar quantity of leaves to ‘chacruna’ [see
Psychotria] is added, or the juice drunk with ayahuasca (Pinkley
1969; Rivier & Lindgren 1972; Schultes & Raffauf 1990).

Phtirusa pyrifolia [Loranthaceae] — ‘suelda con suelda’. May also be tak-
en alone under diet as a plant teacher (Luna 1984).

Pontederia cordata [Pontederiaceae] — ‘amaron borrachero’ [‘intoxi-
cant of the boa’]. Suspected of being added to ayahuasca. Used to re-
lieve facial paralysis; contains sterols and triterpenes (Schultes 1972;
Schultes & Raffauf 1990).

Rinorea viridiflora [Violaceae] — ‘ayahuasca’. A bioassay of a Shuar aya-
huasca brew, containing this plant as the admixture to Banisteriopsis
caapi, was active in a manner suggestive of the presence of DMT; the
plant itself still needs chemical analysis (Trout ed. 1998). The Shuar
add an unidentified plant which they call ‘parapra’ to ayahuasca; it is
thought to possibly be a Rinorea sp. (Bennett 1992).

Sabicea amazonensis [Rubiaceae] — ‘koti-kana-ma’. Added to sweeten the
taste (Trout ed. 1998). See Endnotes for more.

Sclerobium_setiferum [Leguminosae] — ‘palosanto’ (McKenna et al.
1995).

Scoparia dulcis [Scrophulariaceae] — ‘nuc-nuc pichana’. May be taken
alone under diet as a plant teacher (Luna 1984); contains triterpenes,
6-MeO-benzoxazolilinone (McKenna et al. 1995). See Endnotes.

Stygmaphyllon fulgens [Malpighiaceae] — ‘kai ria’. Leaves sometimes add-
ed in the Mita region to make the drink stronger; contains saponins
(Schultes & Raffauf 1990).

Tournefortia angustifolia [Boraginaceae] — ‘hetu bisi’. Not actually add-
ed to the brew, but amongst the Siona sections of vine are split and in-
fused overnight, the infusion being drunk the morning before an aya-
huasca session as a purgative. Leaves of T. cuspidata are made into a
tea to relieve trembling in the elderly. Some members of the genus
contain pyrrolizidine alkaloids (Schultes & Raffauf 1990).

Tovomita sp. [Guttiferae] — ‘chullachaqui caspi’. The jungle spirits known
as chullachaqui [an encounter with which may make one ill or insane]
are said to live where these trees are abundant (Luna & Amaringo
1991). Taken alone under diet, 2 handfuls of the rasped bark are in-
fused in water overnight (Bear & Vasquez 2000). The diet last 30 days,
and the plant reputedly strengthens the body. Taken with ayahuasca, 4
pieces of bark are added to the brew (McKenna et al. 1995).

Triplaris surinamensis, T. surinamensis var. chamissoana [Polygonaceae]
— ‘tangarana’. Shoots are added in place of Psychotria, when leaves
of the latter are unavailable. May also be taken alone under diet as a
plant teacher (Luna 1984; Trout ed. 1998).

Tynnanthus panurensis [Bignoniaceae] — ‘clavohuasca’. Tentatively iden-
tified as an additive; considered a plant teacher (Luna 1984).

Vismia guineensis [Guttiferae] — used in ayahuasca made for dancing
amongst the Hupda-Maku (Leite da Luz undated); bark and roots
have been used both internally and externally to treat skin disorders.
Roots have yielded p-sitosterol, anthraquinones and xanthones; the
essential oil contains mostly a-pinene (Bilia et al. 2000a). In Liberia,
the Mano have been reported to “rub the bud [...] between the hands
and inhale the fumes for the relief of vertigo” (Watt 1967). Back in the
Amazon, the related V. tomentosa is given as a tonic for elderly people
who are physically degenerated and have “difficulty in understanding
instructions” (Schultes 1993).

Vitex triflora [Verbenaceae] — ‘tahuari’, ‘taruma’ (Ott 1995c¢; Trout ed.
1998). Other Vitex spp. such as V. agnus-castus are used medicinally to
treat rheumatism, pneumonia, headaches, respiratory troubles, men-
strual problems and bacterial dysentery (Bremness 1994; Chevallier
1996). V. agnus-castus is sometimes used as ‘jurema branca’ [see
Mimosa] in Brazil (Ott pers. comm.; Ott 1997/1998). See Endnotes
for more.
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Vouacapoua americana [Leguminosae] — ‘huacapu’. Requires special 30-
day diet, may be taken alone as a plant teacher (Luna 1984; McKenna
et al. 1995); used in magic by the Tiri6és (Trout ed. 1998).

The combination of plant chemistry that leads to what is now of-
ten referred to as the classic ‘ayahuasca-effect’ consists of appropriate
amounts of harmala-type alkaloids [eg. harmine, harmaline, leptaflorine)
with MAOI-activity, and tryptamine-alkaloids, particularly DMT — both of
the broader indole alkaloid group. The harmala-alkaloid source is general-
ly Banisteriopsis caapi, and though the harmala-alkaloids inhibit MAO
at lower concentrations than their psychoactive levels, the vine is frequent-
ly used in larger amounts than necessary, and so the psychotropic and ‘ex-
perience-modifying’ effects of the vine and its alkaloids often also shine
through [though also adding to nausea and vomiting]. Harmine inhib-
its MAO efficiently from about 1.5mg/kg; harmaline does so from about
1.2-1.32mg/kg [expect personal variations]. The DMT source is often
Psychotria viridis or Diplopterys cabrerana. DMT needs to be present
in the brew at about 1.5-2 times the amount used for smoking purpos-
es — many people find perhaps 40-60mg to be quite sufficient, though
some people seem to require much higher quantities [ie. greater than
100mg]. Based on a method tested and suggested by Jonathan Ott (Ott
1994), many people in the west prepare their ayahuasca [or ‘ayahuasca
analogues’] with a gentle 3-stage decoction [as described in the previous
chapter], using a 30% lemon juice/70% water solution [just over enough
to cover the plant matter]. The harmala-component and the DMT-com-
ponent are also often prepared separately in non-indigenous preparations
— it is recommended that the harmala-component undergoes a longer
simmering time than the DMT-component [15-20 min. for the former, if
done in one go]. The harmala-alkaloid brew should preferably be drunk
first, and the DMT-brew drunk up to 10-15 minutes later, after giving
time for MAO to be inhibited. Results will also be achieved if the extracts
are prepared and consumed together, as is traditional, but some believe
this may not be as efficient (Callaway et al. 1999; Ott 1994; Trout ed.
1998; pers. comms.). If using Peganum harmala seeds as an MAOI sub-
stitute for Banisteriopsis, efficient filtering of the brew is strongly ad-
vised, as small pieces of seed have a tendency to linger in the throat and
nasal passages, if vomited back up [which is quite likely!]. These frag-
ments have a particularly nasty taste, which adds an unpleasant dimen-
sion to the experience, that can be avoided (pers. obs.).

Although ayahuasca or ayahuasca analogues rich only in DMT and
harmala alkaloids are generally very safe to consume, special caution is ad-
vised when any 5-MeO-DMT is present. Some people have found this al-
kaloid, taken orally and combined with MAOI, to be unpredictable and to
sometimes result in highly distressing experiences and loss of conscious-
ness (pers. comms.). More disturbingly, there is one known case of a per-
son found dead the morning after having consumed a herbal ayahuasca
analogue that contained [based on post mortem blood analysis] harma-
la alkaloids typical of Banisteriopsis, as well as DMT and relatively very
high levels of 5-MeO-DMT. However, the actual cause of death was not
determinable from the post mortem (Skleroy et al. 2005).

It should be noted that in Amazonia the ayahuasca beverage often uses
only Banisteriopsis, and that the most common admixture plant is to-
bacco [see Nicotiana] rather than any DM7-containing plant. For this
reason the so-called ‘ayahuasca effect’ discussed above is somewhat inap-
propriately named, and refers to a simplification of the brew most preva-
lent in non-traditional use.

Zombi potions

In rural Haiti, the zombi phenomenon has long been a part of life, and
has only relatively recently been explored from an ethnopharmacologi-
cal and ethnobotanical/zoological viewpoint. Evidence suggests that peo-
ple may be made into zombis by members of Vodoun-related ‘secret soci-
eties’ if they have committed severe breaches of social protocol and sub-
sequently deemed by the society as deserving of such a fate [which is be-
lieved to be one worse than death]. Zombis are ‘created’ due to the ad-
ministration of plant/animal compounds in several phases, accompanied
by magical ritual. Powerful sorcerers can reputedly create a zombi with
the use of magic alone. The first phase consists of use of the ‘poison’ or
‘trap’, which is a powder prepared in various forms. The most widely not-
ed method of applying the poison is to place it in the form of a cross on
a doorway or other spot where the intended victim is to walk; however,
this could not be expected to allow passage of the poison through the cal-
loused sole of the foot [though the mere sight of it may cause the victim
to fall into shock, now being aware of their approaching fate], and if mag-
ic alone is not effective then a more direct application may follow, such
as blowing the powder into the face or rubbing it into the skin or freshly-
made flesh wounds [some common ingredients are abrasive and/or irritat-
ing — see below]. Some such powders are intended to kill outright [these
may be placed in food to be eaten by the victim]; others cause various
kinds of illness; some are used to capture the soul of the victim. Indeed,
the process of zombification [as seen by Haitians] essentially consists of
capturing the soul of the victim, which is stored in a special jar by the sor-
cerer responsible, and is itself a kind of zombi — one which is considered
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to be of more value than a ‘mere zombi of the flesh’.

The zombi powders which demand our interest are those which in-
itially cause the victim to appear intoxicated or seriously sick, and later
appear to be dead. Sometimes, if the poison was too strong, true death
may result — or if not strong enough, the desired effect may not eventu-
ate. Evidence suggests that in this mock-death the victim is still conscious,
yet totally paralysed and can not respond to stimuli. Metabolism is low-
ered to the point where vital signs appear to be absent on cursory analysis.
Shortly after a quick burial, the victim is dug up at night by the perpetra-
tors and revived with magical rites and an ‘antidote’. At this point, various
methods are used to prevent the soul of the victim re-entering the body,
and the soul is captured in the previously mentioned jar. Sometimes the
revival does not work and the body is found to be truly dead upon exhu-
mation. Different people have their own preferred recipes for the poison
and antidote. Although there is no firm documentation on how the zom-
bis are ‘created’ after this revival, anecdotal evidence suggests that victims
are force-fed a paste containing Datura stramonium, teasingly known in
Haiti as ‘concombre zombi’ or zombi cucumber. This may also be the ac-
tual ‘antidote’ referred to above, as the potions usually termed antidotes
to the zombi poison are apparently only used as a protectant to coat ex-
posed flesh during preparation of the poison. The delirium and amnesia
resulting from Datura ingestion, coupled with the domineering magic of
the sorcerer, the horrifying experience already undergone and cultural-re-
ligious conditioning, are believed to help create the final zombified state.
However, it must be stated that in Haiti it is believed that powders and
other drugs alone can not create a zombi — it is the magic involved which
is the most important, and sometimes sole, element. New zombis are giv-
en new names and taken to remote localities; sometimes they may be used
for slave labour. They must be re-fed the Datura paste at regular inter-
vals. Folklore claims that exposure to even tiny amounts of salt may rouse
a zombi from its state of amnesiac enslavement. Unfortunately, former-
zombis are not accepted in Haitian society and are still regarded as dead
and unwanted, even if they are seen in a seemingly recovered state and
recognised years after burial.

Plants and creatures used in the powders vary from one practitioner
to the next, or depending on the intended result. Ingredients reported to
have been included are as follows:

Albizzia lebbeck [Leguminosae] — ‘tcha-tcha’ fruits. Contains toxic

saponins that weaken vital functions; other Albizzia spp. treat epilep-

sy and nervous complaints [see Endnotes for more].

Ameiva chrysolaema [a lizard] — this is burned before being added.

Anacardium occidentale [Anacardiaceae] — ‘pomme cajou’ leaves. In

parts of S. Africa, an intoxicating drink is made from the fruit; con-

tains compounds that can cause severe contact inflammation and ir-
ritation. A. occidentale is the well-known ‘cashew tree’.

Anolis coelestinus, A. cybotes [‘anole lizards’] — see Ameiva chrys-

olaema.

Bufo marinus [Bufonidae] — ‘buga’ toad.

Comocladia glabra [Anacardiaceae] — ‘bresillet’. A dangerous plant,

the resin of which causes severe contact inflammation and dermati-

tis; it is considered to be evil and malicious.

Dalechampia scandens [Urticaceae] — ‘mashasha’. Bears stinging

hairs containing acetylcholine, serotonin and histamine.

Dieffenbachia sequine [Araceae] — ‘calmador’. Its tissues contain cal-

cium oxalate needles that cause irritation and swelling upon inges-

tion, causing throat and mouth constriction if absorbed orally. See
also D. alba above.

Diodon holocanthus, D. hystrix [‘porcupine fish’] — ‘poisson fufu’,

‘bilan’. Contain tetrodotoxin, which is extremely toxic and causes

neuromuscular paralysis, and even death [see Endnotes].

Epicrates striatus [a lizard] — see Ameiva chrysolaema.

Homo sapiens [human] — burnt grave remains are usually added to

the powdered poison [for some discussion of human chemistry see

Neurochemistry, Influencing Endogenous Chemistry).

Leiocephalus schreibersi [a lizard] — see Ameiva chrysolaema.

Mucuna pruriens [Leguminosae] — ‘pois gratter’ fruits.

Osteopilus dominicensis [a tree frog] — two varieties, ‘crapaud brun’

and ‘crapaud blanc’. The skin is used in small amounts and has irri-

tating glandular secretions [see also Phyllomedusa and Endnotes for
other frogs].

Sphoeroides spengleri, S. testudineus [‘sea toad’, ‘puffer’ or ‘blow-

fish’] — ‘crapaud du mer’. See Diodon spp. above.

Trichilia hirta [Meliaceae] — ‘consigne’. The leaves treat anaemia,

asthma, bronchitis and pneumonia; may induce vomiting and sweat-

ing.
Urera baccifera [Urticaceae] — ‘maman guepes’. See Dalechampia
scandens.

Zanthoxylum martinicense [Rutaceae] — ‘bwa pine’.

Some of the powders also contain small amounts of various tarantulas
and centipedes [see Endnotes]. As well as the plants listed above which can
irritate and/or blister the skin, ground glass is often added to help break
the skin surface so the poison may be readily absorbed. The most im-
portant and consistent ingredients amongst the varied recipes noted are
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the human remains, and the numerous species of tetrodotoxin-produc-
ing fish, which are considered most potent in summer. Tetrodotoxin [dis-
cussed further in Endnotes) is believed to be responsible for inducing the
death-like state observed from administration of active samples of the poi-
son; other ingredients are often not included in quantities that would be
expected to be pharmacologically active, but let’s not forget the possibili-
ty of synergy. In any case, the naturally varying toxicity of such fish is re-
flected in the varying potencies of zombi powders.

Ingredients reported for the various ‘antidotes’ include the following:
Aloe vera [Liliaceae] — a laxative and purgative; relieves itching and
inflammation. See also Aloe spp. in Endnotes.

Amyris maritima [Rutaceae] — ‘bois chandelle’.

Capparis cynophyllophora, C. spp. [Capparidaceae] — ‘bois ca-ca’

[‘shit tree’], ‘cadavre gate’ [‘spoiled corpse’]. Foul-smelling plants

that treat oedema and are believed to have magical properties; they

are used to make magical charms. See also Capparis spp. in Endnotes.

Cedrela odorata [Meliaceae] — ‘cedre’. A tonic that ‘realigns various

components of the soul’, and treats rheumatism and malarial fever;

contains ¢.3% essential oil.

Citrus limon [Rutaceae] — lemons, ‘magically prepared’.

Guaiacum officinale [Zygophyllaceae] — ‘gaiac franc’. An analgesic

and laxative; contains saponins, and an aromatic resin. See Endnotes.

Ocimum basilicum [Labiatae] — ‘basilic’.

Petiveria alliacea [Phytolaccaceae] — ‘ave’. See Endnotes.

Prosopis juliflora [Leguminosae] — ‘bayahond’.

As stated above, such ‘antidotes’ [which frequently also contain al-
coholic spirits, perfumes and ammonia] are seemingly not used to revive
zombis from their mock-death, but predominantly to coat exposed flesh
as a protectant during preparation and application of the poison. These
antidotes are believed to counteract the effects of the poison, yet due to
the recorded ingredients Davis (1988a) stated that they must be pharma-
cologically inactive for this purpose. He did not, however, report having
submitted samples of the antidotes to testing for antagonism of the poison
samples collected. The Datura paste fed to the victim after removal from
the grave may be the actual antidote which helps terminate the first phase
and initiate the final phase of zombi creation (Davis 1988a, 1988b).

Sehoere

The Basuto of southern Africa have been reported to employ cast-
off horns from their cattle as containers for a composite drug, ‘sehoere’,
which is ritually consumed in conjunction with ‘intoxicating feasts’ [see
Acacia, Endnotes]. The composition of the sehoere is said to differ, but
one informant claimed that the following ingredients have been used:

Cyperus fastigiatus [Cyperaceae] — ‘mothoto’

Ipomoea oblongata [Convolvulaceae] — ‘mothokho’

Pentanisia variabilis [Rubiaceae] — ‘setima mollo’

Phragmites australis root [Gramineae] — ‘qoboi’

Phygelius capensis [Scrophulariaceae] — ‘mafifi matso’

Polygonum sp. [Polygonaceae; see Endnotes] — ‘morara o moholo’

Sagittarius serpentarius flesh [Sagitariidae] — ‘leshokhoa’, ‘secretary

bird’

Typha latifolia [Typhaceae; see Endnotes] — ‘motsitla’

Xysmalobium undulatum [Asclepiadaceae] — ‘leshokhoa’

Human flesh, derived from ‘slain enemies’, is also sometimes add-
ed. The ingredients are charred and mixed with fat before use. It was also
reported that “One of these plants is slightly toxic, and sometimes the
Basuto women take advantage of this property for making their beer [see
above] more intoxicating. The beer is then called joala ba hiki” (Laydevant
1932). Unfortunately, it was not mentioned which plant was being re-
ferred to.

Utopian Bliss Balls
This is a contemporary preparation, which has been a popular psych-
edelic snack food for several decades.
e Argyreia nervosa — 5 seeds
¢ bee pollen — 1tsp
¢ Turnera diffusa powdered herb — 1 pinch
« dates [Phoenix dactylifera fruit] — 1 fruit
« Panax ginseng powdered root — 1 pinch
+ Centella asiatica powdered herb — 1 pinch
The Argyreia seeds are crushed, and ground together with the herbs
and bee pollen; this mixture is stuffed into the pitted date, and consumed
by one person with tea [see Camellia] (Rétsch 1990).

Herbal ‘ecstasy’, smart drinks and energy drinks

At least a decade ago, a recipe was being freely circulated by word of
mouth for a “herbal ecstasy” [referring, of course, to the synthetic MDMA
(3,4-methylenedioxy-N-methyl-amphetamine), popularly called ‘ecstasy’].
It is very simple to prepare, as long as you can obtain a good source of saf-
role. All that is required [per person] is %2 a ripe avocado [fruit of Persea
americana (Lauraceae) — see Endnotes], 2 tablespoons freshly ground nut-
meg [see Myristica], and about 4 drops of Sassafras oil [now difficult
to obtain]. The ingredients are mixed together into a paste, which is left to
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sit for about 10-30 minutes [during which it turns a greyish colour], and
consumed — eg. spread on bread and eaten. Of course, nutmeg in quanti-
ty tastes foul on its own, and this concoction is only a little bit easier to get
down — but once it’s down, it stays down. Myself and three friends con-
sumed a dose each one afternoon many years ago, and we all had differ-
ent responses. One of us noticed effects about 1.5-2 hours after consump-
tion, and was very intoxicated for the next 4-5 hours. Another did not no-
tice anything until about 3 hours later, when he was driving at night, and
it came on unexpectedly — his intoxication continued to subside and re-
emerge for a few more hours, before rapidly returning to his original state.
I had a mild but persistent effect [noticeable after about 2-3 hours] which
was potentiated by smoking Cannabis. The experience was character-
ised by a moderate and pleasant CNS stimulation accompanied by posi-
tive mood enhancement, enhanced thought-processes and colour percep-
tion, and a general feeling of peace, goodwill and confidence. Despite my
experiences with nutmeg on its own, none of us experienced any negative
side-effects that night, or the next day. It is for this reason that I presume
the avocado is present as a lipid-soluble buffer for the digestive system, as
many essential oils [as present in this recipe] display liver toxicity and se-
vere gastric upset after internal ingestion.

Many preparations have been available over the past few years claiming
to be herbal substitutes for MDMA; some have virtue, others not, though
it appears that some people are better able to appreciate the effects of some
of these products than others. Common ingredients are Ephedra and
Paullinia cupana; other ingredients which have been used include Panax
ginseng, Ginkgo, Centella asiatica, Cola nuts, Co anthe yohimbe,
Polygala tenuifolia, Glycyrrhiza, green tea [see Camellia], Maytenus
ebenifolia [mis-spelled as ‘ehrifolia’], nutmeg [usually as ‘rou gui’, a “rare
Chinese nutmeg”; see Myristica], Ptychopetalum spp. [‘muira pua-
ma’], Turbina corymbosa seeds, Ziziphus jujuba, Salvia miltiorrhiza,
Sida spp., Syzygium aromaticum, Tribulus terrestris, Angelica dahu-
rica [Umbelliferae; see Endnotes], Carthamus tinctorius [Compositae],
Epimedium grandiflorum [Berberideae; see Endnotes], Inula japonica
[Compositae], Lepidium meyenii [Brassicaceae; see Endnotes], Paconia
veitchii [Ranunculaceae; see Endnotes], ‘Citrus extract’ [actually syne-
phrine] and ‘geranium oil extract’ [actually a synthetic chemical which is
found naturally in small amounts in this oil; see Pelargonium in Endnotes]
as well as vitamins and amino acids (pers. obs.; Rétsch 1998). Some of
these ingredients, and others, are often found in the abundant varieties of
‘smart drinks’ and ‘energy drinks’ currently available. Listed ingredients
have included Paullinia cupana, Cola nuts, Centella asiatica, Ginkgo,
Corynanthe yohimbe, Glycyrrhiza, Tabebuia lapacho [Bignoniaceae;
see Endnotes], ginger [see Endnotes], green tea [see Camellia], Panax
ginseng, Pueraria lobata, Ilex paraguariensis, kava [see Piper 2],
Humulus, Theobroma cacao, Capsicum, ‘Citrus extract’ [see above],
caffeine, phenylalanine, tyrosine, taurine, leucine, methionine, inosine, carni-
tine, proline, pyroglutamic acid, gluramine, aspartic acid, glucuronolactone,
glucose, sucrose, fructose, folic acid, calcium, vitamin C [ascorbic acid]
and B vitamins (pers. obs.).

I have in my possession a recipe for “Exstacy cake” [sic.], retrieved
over a decade ago from an issue of Revelation magazine [based in Western
Australia; unfortunately I only had access to the single page it was printed
on, and can not give a proper reference for it]. Also, unfortunately, many
of the measures/quantities for the ingredients were not given, presumably
leaving it up to the intuition of the cook. I have never made one, but ac-
cording to the creator it “looks like a tropical garden, tastes better than
Amadeus’ table and gives you pupils like black flying saucers”! The ingre-
dients and method are as follows [with my additional comments]
¢ Flesh of 1 coconut [Cocos nucifera (Palmaceae)], grated
¢ juice of 2 limes, and grated skin of 1 [very fresh][Citrus]
¢ 6-7 ripe peeled bananas [Musa spp.
¢ 1 well-ground nutmeg [Myristica fragrans]
¢ 1 stick cinnamon [Cinnamomum zeylanicum]
¢ ‘little-finger sized’ turmeric root, grated [Curcuma longa

(Zingiberaceae)] — contains antioxidants
¢ 20 red and pink Hibiscus spp. blooms [flowers must be fresh, all

greenery removed)] [see Endnotes]
¢ polenta [from Zea mays; see Endnotes)

« sultanas [from Vitis vinifera (Vitaceae)]

« ghee [clarified butter]

* poppy seeds [Papaver somniferum]

¢ cold chamomile tea [Anthemis/Matricaria sp.]

« rosewater [from Rosa spp. (Rosaceae)] — preferably Lebanese Red

[Cortas ‘Maward’ brand]
¢ brown rice flour [Oryza sativa (Gramineae)]

* sugar or honey to taste

¢ 1 cup lecithin [pre-soaked in water]

¢ 4 drops bitter almond oil [Prunus spp.]

¢ coconut cream [from Cocos nucifera] and/or cold wattleseed coffee

[Acacia spp.] and/or Japanese tea [Camellia sinensis]

Squeeze the lime juice over the bananas, add the nutmeg, turmeric,
grated lime skin, grated coconut flesh, and ¥ the cinnamon. Squeeze the
mass together, and then mix in the hibiscus blooms. Bake this [in a glass
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baking dish] in a moderately hot oven for 20 minutes.

To prepare the next layer of the cake, slowly boil up a small pot of po-
lenta with the coconut cream and/or cold wattleseed coffee [and/or substi-
tutes], plus the rest of the cinnamon, a few sultanas, and an extra touch of
nutmeg. While the polenta cooks, melt some ghee, pour it into a bowl con-
taining the poppy seeds, cold chamomile tea and rosewater. Mix togeth-
er, and add enough brown rice flour to make a smooth mixture. When the
polenta is cooked, add a bit of sugar or honey and the lecithin; the polen-
ta will become slimy. Add a few more hibiscus petals, followed by the ghee
mixture. Stir, and remove base mixture from oven.

Add 4 drops only of the bitter almond oil to the polenta/ghee mix.
Spread over the base, slice some banana on top and squeeze over a lit-
tle lime juice. Cover the baking dish with its lid [or a wet banana leaf,
shiny side up, weighted down with empty coconut shells] and bake 15-20
minutes at ¢.200°C. Remove from oven and add 5 pale hibiscus flowers
chopped finely and sprinkled over the top. Add rosewater, cut into small
pieces, and serve hot.

A mixture I found effective on several nights as a euphoric inebriant
[though not similar to MDMA] was produced by bringing the follow-
ing ingredients slowly to a boil, simmering for several minutes on low-
est heat, and cooling before drinking [with honey added]. Weights are ap-
proximate.
¢ Alpinia galanga dried root, 10g
* Areca catechu dried nut, 10g
¢ Cinnamomum zeylanicum dried bark, 5g
* Foeniculum vulgare dried seed, 4g
¢ Glycyrrhiza glabra dried rhizome, 4g
* Illicium verum dried fruit and seed, 4g
¢ Lycium chinense [Solanaceae; ‘Chinese wolfberry’] dried fruit, 5g

[see Endnotes)
¢ Myristica fragrans dried nut, 2g [1 whole nutmeg]

* Papaver somniferum dried leaves, 4g

* Pimenta dioica dried fruit, 2g

* Silybum marianum [Compositae; ‘milk thistle’] extract equivalent to
7g dry fruit — protects liver from toxicity [see Endnotes]

¢ Syzygium aromaticum, a pinch

« and lecithin.

The effects manifested within about 1 hour following consumption [it
didn’t taste nice], and consisted of CNS stimulation, euphoria and mild
sensory distortions, accompanied by mental introspection, lasting about
6 hours.
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IF POISONING SHOULD OCCUR

This book can not, unfortunately, provide a thorough guide to the
treatment of poisoning, due to the great variety of compounds featured,
and their wildly varied natural combinations. I can not over-state the im-
portance of looking before you leap! Ingesting unknown substances can
be a highly risky business, as there are many quite toxic and even deadly
chemical compounds distributed amongst the natural world. Many of the
plants discussed in this book are perfectly safe if used properly. However,
others are more toxic, and are accompanied by warnings in the text re-
garding the potential for death and other, less final, physiological effects.
Take note of these warnings, and take care to learn to recognise common
plants that can be dangerous. Some of these can closely resemble a less
toxic but psychoactive plant to the unwitting plant collector.

It is definitely encouraged to go to your local university library and do
your own research. Find out all you can about updates of plant chemistry,
explore the toxicity of compounds contained in the plant, and most im-
portantly, find out all you can about the treatment of poisoning. Required
action may differ in small but significant ways, depending on which chem-
ical or combination of them has been consumed; while it may be recom-
mended to induce vomiting in one case, such an approach may provoke
further disaster in another.

If you think you have been seriously poisoned, take any appropriate
immediate action to relieve the poisoning [having done your research be-
forehand] and have someone get you medical help as soon as possible.
This is one reason why it’s always good to have someone around when you
experiment. It is also a good idea to have, near your telephone, a number
to call for poisoning advice. In the case of the classic natural psychedelics,
such as Lophophora, Psilocybe, Cannabis etc., if it is all getting too
much and you are so paranoid or uncomfortable that you think you have
been poisoned, a visit to the emergency ward is exactly what you don’t
need. Doctors in such places often pump the stomachs of people having
‘bad trips’ [even though they know such a method will not be effective]
just to “teach them a lesson” [in malice?]. Those of the medical profes-
sion, generally, do not understand anything about the psychedelic experi-
ence, and they will not give you a sympathetic come-down. These natural
psychedelic agents just mentioned are relatively non-toxic, and the practi-
cal chance of overdose to the point of physical concern with them is so re-
mote as to be almost non-existent.

Still....

Be careful, and good travelling!
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ACACIA

(Leguminosae/Mimosaceae)

ENLARGED

SEED CLOSE-UP
SHOWING MARGIN
AND VENATION

ACACIA
OBTUSIFOLIA

Acacia abyssinica Hochst. ex Benth. — ol giloriti, ol kiloriti

Acacia acuminata Benth. ssp. acuminata (A. acuminata var. ciliata
C.F.W. Meissn.) - jam wattle, raspberry jam wattle

Acacia acuminata ssp. burkittii (F. Muell. ex Benth.) Kodela et Tindale
(A. burkittii F. Muell. ex Benth.; A. randelliana W. Fitzg.) - fine leaf
jam wattle, Burkitt’s wattle, sandhill wattle, pin bush, gunderbluey

Acacia albida Delile. (A. gyrocarpa Hochst.; A. saccharata Benth.;
Prosopis kirkii Oliv.) — apple ring acacia, white acacia, white thorn,
winter thorn, anaboom

Acacia angustissima (Mill.) O. Kuntze (A. angustifolia (Mill.) Kuntze;
A. filiciana Willd.) — eastern prairie acacia, fern acacia, palo de
pulqué, ocpatl

Acaciaauriculiformis A. Cunn. ex Benth. (Racosperma auriculiforme
(A. Cunn. ex Benth.) Pedley) — northern black wattle, Darwin black
wattle, pale-barked wattle, ear pod wattle, ear-leaf acacia, marra

Acacia bahiensis Benth. (A. tavaresorum Rizz.) — jurema branca,
calumbi difuso, coraco de mulata, espinheiro, pau de ferro, unha de
gato [see also Uncaria tomentosa]

Acacia baileyana F. Muell. (Racospermum baileyanum (F. Muell.)
Pedley) — Cootamundra wattle, golden mimosa

Acacia berlandieri Benth. (A. tephroloba A. Gray) — huajillo, guajillo,
matorral, membre

Acacia caesia (L.) Willd. (A. intsia Willd.; A. torta (Roxb.) Craib.) —
aila, chilar, karanta, kandam janam

Acacia complanata Cunn. ex Benth. (A. anceps Hook., non DC.;
Racosperma complanatum (Cunn. ex Benth.) Pedley) — long-pod
wattle, flat-stemmed wattle

Acacia concinna (Willd.) DC. (A. sinuata (Lour.) Merr.)

Acacia confusa Merr. (A. richei A. Gray) — hai hung tou [‘red bean
from the sea’], hai yuk [‘sea medicine’], ‘thoughtful tree’

Acacia cornigera (L.) Willd. (A. spadicigera Cham. et Schlechtend)

Acacia courtii Tindale et Herscovitch

Acacia cultriformis A. Cunn. ex G. Don (A. glaucifolia A. et N. Baumann
ex Meisn.; A. glaucophylla F. Cels; A. papuliformis G. Don; A.
scapuliformis A. Cunn. ex G. Don; Racosperma cultriforme
(Cunn. ex G. Don) Pedley) — knife-leaf wattle, dog-tooth wattle, half
moon wattle, golden glow wattle

Acacia difformis R.T. Baker — drooping wattle, wyalong wattle, mystery
wattle

THE PLANTS AND ANIMALS

Acacia farnesiana (L.) Willd. (A. lenticellata F. Muell.; Mimosa
farnesiana L.;Popanax farnesiana (L.) Raf.; Vachellia farnesiana
(L.) Wight et Arn.) — jurema branca, sweet acacia, mimosa bush,
huisache, stinking bean, cassie, alwek, irlakwe, putunarri, yintiringi-
rningi

Acacia floribunda (Vent.) Willd. (A. floribunda var. latifolia Benth.;
A. intermedia A. Cunn. ex Hook.; A. longifolia f. floribunda
(Vent.) Siebert et Voss; A. longifolia var. floribunda (Vent.) Benth.;
A. retinodes var. floribunda (Venr.) H. Vilm.; Mimosa floribunda
Vent.; Racosperma floribundum (TVent.) Pedley) - gossamer wattle,
white sallow wattle, sally wattle

Acacia leucophloea (Roxb.) Willd. — hivar, rijua, arjiya, reon, babula-
bhed

Acacia longifolia (Andrews) Willd. ssp. longifolia (A. longifolia var.
latifolia Sweer; Mimosa longifolia Andrews) — sallow wattle, Sydney
golden wattle, long-leafed acacia

Acacia longifolia ssp. sophorae (Labill.) Court (A. longifolia var.
sophorae (Labill.) Benth.; A. longifolia fo. sophorae (Labill.)
Siebert et Voss; A. sophorae (Labill.) R. Br.; Mimosa sophorae
Labill.; Racosperma sophorae (Labill.) Martius) — coast wattle

Acacia longissima Hort. ex H.L. Wendl. (A. linearis Sims, non. Desv.
ex Ham.; A. linearis var. longissima (Horz. ex H.L. Wendl.) DC.;
Racosperma longissimum (Hort. ex H.L. Wendl.) Pedley) — narrow-
leaf wattle

Acacia maidenii F. Muell. (Racosperma maidenii (F. Muell.) Pedley)
— Maiden’s wattle

Acacia mellifera (Vahl) Benth.

Acaciamucronata Willd. ex H. L. Wendl. (A.longifolia var. mucronata
(Willd. ex H.L. Wendl.) Benth.) — narrow-leaf wattle, variable sallow
wattle

Acacia neurophylla W. Firzg.

Acacia nilotica (L.) Willd. ex Delile (A. adansonii Guill. et Perr.; A.
arabica (Lam.) Willd.; A. scorpioides Wight; A. vera Willd.) —
scorpion mimosa, Egyptian thorn, sunt, kaarad, gaudi, babul, Indian
gum-arabic tree, ol giloriti, ol kiloriti

Acacia nilotica ssp. subalata (Vatke) Brenan — ol giloriti, ol kiloriti

Acacia nubica Benth. (A. orfota Schweinf.; A. pterygocarpa Hochst. ex
Benth.) — pelil, wanga, oldepe, gomur

Acacia obtusifolia 4. Cunn. (A. intertexta Sieber ex DC.; A. longifolia
fo. elongata Benth.; A. longifolia fo. latifolia Benth.; A. longifolia
var. obtusifolia (4. Cunn.) Benth. ex Seem.; Racosperma
obtusifolium (A. Cunn.) Pedley) — stiff-leaf wattle, blunt-leaf wattle

Acacia orites Pedley (Racosperma orites (Pedley) Pedley) — mountain
wattle

Acacia phlebophylla H.B. Will. (A. longifolia var. phlebophylla F.
Muell. ex Benth.; A. sophorae var. montana F. Muell.) — Buffalo
sallow wattle

Acacia piauhiensis Benth. — jurema branca, calumbi branco

Acacia polyacantha Willd. ssp. camplyacantha (Hochst. ex A. Rich.)
Bren. (A. caffra (Thunb.) var. camplyacantha (Hochst ex A. Rich.)
Aubrevy A. camplyacantha Hochst ex A. Rich.; A. catechu Oliv. non
Willd.) — farcén karnata [‘falcon’s claw’], kamboorin shaahoo [‘hawk’s
claw’]

Acacia pycnantha Benth. (A. falcinella Meisn., non I.F. Tausch; A.
petiolaris Lehm.; A. westonii Maiden) — golden wattle, broad-leaved
wattle

Acacia retinodes Schlrdl. — swamp wattle, silver wattle, ever-blooming
wattle, wirilda

Acacia rigidula Benth. — blackbrush

Acacia senegal (L.) Willd. (A. dudgeoni Craib ex Holl.; A. verek Guill.
et Perr.; Mimosa senegal L.) — Egyptian thorn, gum arabic tree,
Sudan gum arabic, Somali gum, arabic cape gum, baval, goradia, kher,
kumta, mgwara, ol gitende, ol kerdidi, ol derkesi, ol terikesi

Acacia seyal Del. — white-galled Acacia, white whistling thorn, buffalo
thorn, thirsty thorn, suakim gum arabic, ol jorai, ol jerai, sadra bed,
bulbi, ndom, erehi

Acacia seyal Del. var. fistula (Schweinf.) Oliv. — ol jorai, ol jerai

Acacia simplicifolia (L. f.) Druce et MacBride (A. simplex (Sparrman)
Pedley) — tatagia

Acacia victoriae Benth. (A. coronalis .M. Black; A. decora var.
spinescens Benth.; A. hanniana Domin.; A. sentis F. Muell.;
Racosperma victoriae (Benth.) Pedley) — elegant acacia, elegant
wattle, bramble acacia, bramble wattle, prickly wattle, arlep, tuperle,
urlepe, pulkuru, narran, ngatunpa, aliti, kanaparlku, yalupu, yarlirti,
gundabluie

Acacia spp. — wattles [many of the African Acacia spp. have a huge array
of colloquial names, and only a small selection is listed here]

Note: although the ‘leaves’ of non-bipinnate Acacia spp. are tech-
nically referred to as phyllodes, for overall simplicity they will be
called leaves below, as they look like leaves and serve the same
functions. The species with phyllodes, rather than pinnules [Acacia
subgenus Phyllodineae], have been reclassified into a separate ge-
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nus, Racosperma. Some of these (from Butcher et al. 2001 and
Pedley 1987) are listed above. However, the proposal doesn’t seem
to have taken hold with the majority of wattle-lovers and other
botanists, who continue to refer to them all as Acacia.

The wattles are a large group of trees and shrubs found mostly in
Australia and Africa, where they flourish due to their tolerance of dry
conditions and ability to restore fertility to the soil. Many African wattles,
with their high, flat canopies are a familiar sight on the savannahs, and are
much loved by elephants and giraffes as food.

The wattle with the most extensive cultural history is A. senegal — its
wood was used in building the Jewish tabernacle [possibly A. seyal in-
stead] (Duke 1983), and its branch in flower was used to symbolise the
sacred word of the Hebrews. A sprig placed in the turban is said to ward
off evil, and the wood is burned in sacred fires in India. The tree has been
associated with several deities — Ishtar [goddess of love and war], Diana
[or Artemis — goddess of fertility, nature and the moon], Ra [sun god
and guide of the worlds], and Osiris [god of fertility and resurrection]
(Cunningham 1994; Jordan 1992). In Nigeria and Senegal, a mistletoe
[see Endnotes] growing parasitically on A. senegal is infused and taken as
a body-wash or in other ways, to give “quick, clear vision” as a magical
hunting aid (Burkill 1985-1997). It is well known that mistletoes often ab-
sorb the phytochemicals of the host plant [see also Duboisia]. The resin
from the tree, known as ‘Gum Arabic’ [a.k.a. ‘white sennar gum’, ‘kordo-
fan gum’], is used in sweets, inks, fabric printing, to add shine to silk, and
as a thickener for artist’s paints. It has been used to treat burns, inflam-
mations, dysentery, gonorrhea and other complaints, also acting as a de-
mulcent and emulsifier. It was once also extracted from A. nilotica [as A.
arabica], and similar gums have been extracted from A. laeta and A. sey-
al [‘suakim gum arabic’]. A. catechu is the source of ‘catechu’ or ‘cutch’
[see also Uncaria], a disinfectant and antiinflammatory gum sometimes
chewed with betel nuts [see Areca, Methods of Ingestion] (Bremness 1994;
Gowda 1951; Morton 1977), and used medicinally for its astringent prop-
erties. It is extracted from the inner bark by water decoction, which is then
concentrated, and poured into moulds to dry (Felter & Lloyd 1898).

A. tortilis was said by the Bedouins to be the original ‘tree of knowl-
edge’ (Shulgin & Shulgin 1997). A. polyacantha ssp. camplyacantha is re-
garded as an aphrodisiac in the Belgian Congo. In Senegal the root bark is
macerated in water for a day and drunk to combat fatigue, lumbago and
rib-pains. Also in Senegal, the powdered root of A. seyal is taken with the
dried ventral portion of a fat hedgehog as an aphrodisiac; the gum and
bark are also believed to be aphrodisiac (Burkill 1985-1997; Duke 1983;
Watt & Breyer-Brandwijk 1962).

In Africa, A. ataxacantha root is macerated in water with Securidaca
longepedunculata and Capparis tomentosa, and taken to treat hernia,
sores and wounds. The leaf is analgesic, and contains an alkaloid. A. ni-
lotica has been used in Sudan for many medical ailments, such as colds,
bronchitis, diarrhoea, haemorrhage, dysentery and syphilitic lesions. The
fruit has antibacterial actions. Also, the Masai take a decoction of the stem
bark and root to acquire courage — it acts as a nerve stimulant, aphrodisiac
and ‘intoxicant’. The Masai make such use of a variety of plants [see also
Endnotes] to make them aggressive and strong, characters for which Masai
warriors are renowned. These same plants may also be used as stimulants
for dancing. The plants may be taken in a number of ways, but one meth-
od regularly observed has been the consumption of a water infusion of
barks and roots, along with meat that had been cooked with an extract
of the same or similar plants. Milk is not to be consumed on the same
day, as dysentery may apparently result. Depending on the need [a more
demanding battle or raid requiring greater preparation], such stimulant-
feasts may continue for up to a month or more. Acacia spp. included have
been A. abyssinica [roots], A. nilotica, A. nilotica ssp. subalata, A. senegal,
A. seyal [bark], and A. seyal var. fistula. One researcher [S.L. Hinde] re-
ported in 1901 that “when the warriors are preparing to go on the war-
path, or even in their war-dances, many of them chew the bark of the mi-
mosa tree [probably an Acacia sp. — Ed.], the properties of which are sup-
posed to endow the partaker with strength and courage. Some of the men
become raving mad from the effects of the bark, and others fall into a
comatose condition”. Used under similar circumstances these Acacia spp.
have also been said [by D. Storrs-Fox] to “produce a fierce and unbal-
anced state of mind” (Burkill 1985-1997; El Nabi et al. 1992; Lehmann
& Mihalyi 1982). Bark decoctions of A. nilotica ssp. subalata have been
reported to have intoxicating and aphrodisiac effects, and the root is used
to treat impotence. In Tanganyika, A. mellifera has also been reportedly
cooked with meat and eaten as a stimulant. A. mellifera var. detinens is be-
lieved to affect the weather, by the Tlhaping, who say that it attracts light-
ning, and that cutting one of the trees down after the first rains have fall-
en will result in bad weather. The hooked thorns of the stems are believed
to “have the power of enticing and detaining the ‘weather spirit’” (Watt &
Breyer-Brandwijk 1962).

Some Australian aboriginal tribes use selected Acacia spp. [such as
A. aneura, A. beauverdiana, A. calcicola, A. coriacea, A. estrophiliata, A.
hakeoides, A. homalophylla, A. kempeana, A. ligulata, A. pruinocarpa, A.
salicina and A. saligna] to produce a fine, alkaline ash for chewing with to-
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bacco [see Nicotiana] or pituri/pitcheri [see Duboisia], to aid in alkaloid
release. The part used is usually either the leaf, bark or twigs, varying from
species to species. In the Lake Eyre district, A. salicina used for ash pro-
duction is often itself called ‘pitcheri’. Here, the young branch tips [up to
23cm long] were cleaned of damaged and diseased growth. To make the
ash, the tips “were tied in bundles, ignited over the fire and then allowed
to burn out while held over a wooden bowl” (Aiston 1937; Bindon 1996;
Johnston & Cleland 1933; Latz 1995; Low 1990; Peterson 1979).

A. aneura wood is sometimes made into spear-heads; it is said to con-
tain toxic compounds, and thus causes dangerous wounds. The roasted,
ground seeds are an important and nutritious food. Mature seeds of A.
murrayana were roasted and used as a coffee substitute [see Coffea] by
early European settlers. Bark of A. falcata, as well as bark and leaves of A.
penninervis, have been used to stun fish, as have the bark and twigs of A.
melanoxylon [in the Lismore region of NSW]. The latter species has been
suspected of poisoning stock, and the wood is thought to cause dermati-
tis. In the Fitzroy River region of Queensland, A. salicina bark is used as a
fish poison. Branches of A. holosericea have also been so used. A. pulchel-
la and A. verniciflua have also been used as fish poisons, but the parts used
were not reported (Hurst 1942; Latz 1995; Low 1990).

The boiled young leaves, shoots and seeds of many wattles are edible
[wattle seed is often made into a nutritious bread], and the roots can be
tapped for water; they are also used to treat a variety of ailments (Bindon
1996; Latz 1995; Maslin et al. 1998). Root shavings of A. georginae have
been used as a tea substitute [see Camellia] (Latz 1995). In n. Australia,
the Ngarinyman heat leaves and branches of A. lysiphloia on hot coals,
and apply them to sore muscles or joints as an analgesic (Smith et al.
1993). An infusion of the leaves and pods of A. auriculiformis is used as
an analgesic wash, to relieve body pains (Low 1990). In Groote Eylandt, a
species which is probably A. pellita is used for the same purpose. Its heat-
ed leaves are also applied to the forehead for headaches. Excited and un-
controllable children are sometimes held head-down in smoke from the
burning young leaves, to quieten them (Bindon 1996; Levitt 1981).

Aboriginal use of wattles in sacred contexts is common in many parts of
Australia. A. peuce is often featured in mythology from central Australian
indigenous groups. A. dorotoxylon [A. ammobia] is an important plant in
the mythology of the Pitjantjatjara, who use its seed as food. The leaves of
A. aneura, another food-provider, have been used as a mat on which sa-
cred objects are placed. In central Australia, secret male rituals are con-
ducted to ensure the proliferation of A. murrayana seed, which is an im-
portant food. A. ligulata is of ritual and spiritual importance to Warlpiri
women, and the leaves are used in smoking ceremonies to treat a wide va-
riety of illnesses. In northern Australia, crushed leaves of A. estrophiliata
are smouldered in smoking ceremonies, to drive away evil spirits. A. dic-
tyophleba, A. pruinocarpa and A. lysiphloia leaves are used as ‘smoking
medicines’ in northern Australia, for newborn babies and their mothers.
A. ligulata is also used for ‘smoking medicine’ (Aboriginal Communities
1988; Bindon 1996; Hurst 1942; Latz 1995; Low 1990).

A. cornigera is sometimes used in the preparation of ‘balché’ [see
Lonchocarpus, Methods of Ingestion] by traditional Mayans, and the
Maya of San Antonio, Belize, drink a tea of the root as an aphrodisi-
ac. A. angustissima and A. albicans roots were probably once added to
Aztec ‘pulqué’ brews [alcoholic beverages prepared from Agave spp. — see
Methods of Ingestion], presumably to enhance the effects. In Brazil, A. ba-
hiensis, A. farnesiana and A. piauhiensis are known as ‘jurema branca’
[see Mimosa, Pithecellobium], though it is unknown whether they are
actually used ritually as the name would suggest (Ott 1995b, 1997/1998,
pers. comm.; Queiroz 2000; Rétsch 1998).

In India, the gum of A. nilotica is fried in ghee [clarified butter] and
taken as an aphrodisiac (Nadkarni 1976). The seeds have also been fer-
mented with dates to make a beverage (Usher 1974). The tree is consid-
ered sacred and holy in India, and is thought to be the home of the spirit
of a Mohammedan saint. No one is allowed to cut them down, and offer-
ings are made to them for good luck (Trout ed. 1997b, citing Majupuria
1988. Religious and Useful Plants of Nepal and India. Publ. M. Gupta,
India). Also in India, A. farnesiana is used to treat insanity, delirium, ep-
ilepsy, convulsions, cholera, carbuncles and rabies; in Algeria it is used as
an aphrodisiac and insecticide. A flower infusion is known to be stimu-
lant, aphrodisiac and antispasmodic; essential oil from the pods is seda-
tive, aphrodisiac, muscle-relaxant and cardiac-sedative. The essential oil
from the flowers, ‘cassie oil’, is a popular scent, particularly in France
(Nadkarni 1976; Trout ed. 1997b; West & Brown 1920). In Fiji, a bark
decoction of A. simplicifolia is used as a purgative, and a cold leaf drink
treats stomach ache (Cambie & Ash 1994).

Wattles are becoming better known now for their alkaloid contents.
Traditionally used for their tannin content in tanning leather [from spe-
cies such as A. pycnantha] in Australia, many species have been shown
to yield alkaloids of the trypramine, phenethylamine, imidazole and pyrro-
lidine classes. However, perhaps due to the finding of DMT in some spe-
cies, alkaloid analyses of Australian Acacia spp. have not been published
in any recent years. Despite this, independent researchers have since suc-
ceeded in discovering new visionary species that have not undergone for-
mal analysis for alkaloids. These discoveries have in some cases result-
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ed from misidentification, and in some cases from intuitive exploration.
Some species also contain cyanogenic glycosides and have poisoned stock
animals, so much care should be taken with chemically unknown species.
Australian species known to be cyanogenic include A. bineura, A. cheelii,
A. deanei, A. dorotoxylon, A. farnesiana, A. glaucescens, A. longifolia and
A. oswaldii; others include A. giraffae, A. lasiopetala, A. robusta, A. stolon-
ifera and A. tortilis ssp. heteracantha. Flowers, but not leaves, of A. bor-
rowi produced hydrocyanic acid [HCN]. A. roemeriana and A. berland-
ieri have been reported to be cyanogenic from a field test, though subse-
quent work was not able to find any HCN. The cyanogenic glycoside usu-
ally present in S. African Acacia spp. is acacipetalin; in Australian species,
it is usually sambunigrin. Many Acacia spp. are also regarded as toxic due
to their content of tannins, acids such as fluoroacetic acid, and neurotox-
ic amino acids such as djenkolic acid [in seeds] (Conn 1973; Conn et al.
1989; Culvenor 1970; Hungerford 1990; Watt & Breyer-Brandwijk 1962).
Acacia spp. also contain a variety of flavonoids in their heartwoods, which
have proven useful indicators in chemotaxonomy (Clarke-Lewis & Dainis
1964; Clarke-Lewis & Porter 1972; Tindale & Roux 1969, 1974), as have
the free amino acids present in the seeds (Evans et al. 1977).

Australian Acacia spp. known to have edible seeds [ie. those that have
been used as such by native peoples] include A. acuminata, A. aneura, A.
ayersiana, A. baileyana, A. beauverdiana, A. burkittii, A. brachystachya, A.
confluens, A. coriacea ssp. sericophylla, A. craspedocarpa, A. cuthbertso-
nii, A. dictyophleba, A. dorotoxylon, A. estrophiolata, A. farnesiana, A. ho-
losericea, A. inaequilatera, A. jennerae, A. kempeana, A. ligulata, A. lino-
phylla, A. macdonnelliensis, A. maitlandii, A. microbotrya, A. murraya-
na, A. notabilis, A. olgana, A. omalophylla, A. oswaldii, A. pachyacra, A.

alustris, A. pruinocarpa, A. pycnantha, A. ramulosa, A. retinodes, A. ri-
valis, A. salicina, A. saligna, A. sclerosperma, A. stenophylla, A. tetragono-
phylla, A. tysonii, A. victoriae and A. xiphophylla. Seeds from some spe-
cies are simply eaten raw, whilst others are cooked before consumption.
Sometimes the unripe pods are steamed and eaten whole. Although seeds
of A. cowleana are sometimes eaten raw [after grinding to a paste with
water], damper made from them has the reputation of causing headache
(Bindon 1996; Maslin et al. 1998).

When identifying Acacia spp., it is worth noting that closely relat-
ed species have been known to interbreed, which may complicate both
matters of chemistry and positive identification. Also, apparently many
Australian Acacia spp. have yet to be identified (New 1984). Results of
analyses below reported by White (1944a, 1944c, 1951, 1954, 1957) were
all performed on plants growing in New Zealand. White (1944a) noted
that high concentrations of phenethylamine tended to be found only in spe-
cies with uninerved leaves, and flowers in racemes [an exception to this is
A. acinacea]. Species rich in this alkaloid also tended to contain it in mod-
erate quantity in the ripe seed pods (White 1951).

A. acinacea stems and leaves yielded 0.04-0.07% alkaloids in Feb.,
0.79-0.82% in Dec.; ripe seed pods yielded 0.08% alkaloids; seeds con-
tained O-traces of alkaloids. The alkaloid mixture consisted largely of
phenethylamine (White 1951).

A. acuminata ssp. acuminata yielded 0.72% alkaloids from stems and
leaves, and ssp. burkittii yielded 1.5% [both harv. Oct.]; this appeared to
consist mostly of tryptamine, as well as smaller amounts of an unidenti-
fied phenethylamine-like base, and another unidentifed non-volatile base
(White 1957). In an alkaloid screening, leaves of a plant from a nursery
in Geelong, Vic. [Australia] gave strong positive results (CSIRO 1990).
Recent TLC/GCMS analysis found ssp. acuminata leaves to contain 0.6-
0.8% DMT, and up to 1.6% in bark; young leaves contained almost en-
tirely zryptamine. On the other hand, ssp. burkittii was very variable in con-
tent, with bark of wild plants yielding 0.2-1.2% DMT, and leaves yielding
under 0.1% alkaloids, mostly NMT (Jeremy 2007).

A. adunca [A. accola] stems, leaves, and flowers [harv. Aug.] yielded
3.2% alkaloids, which appeared to consist of ¢.70% N-methyl-phenethyi-
amine, with smaller amounts of phenethylamine (White 1957); leaves
from QIld. [Australia] yielded 2.4% N-methyl-phenethylamine (Fitzgerald
1964a).

A. albida leaf has been stated to yield DMT (Shulgin & Shulgin 1997),
but this is in error. Traces of 5-methoxy-DMT [5-MeO-DMT) were tenta-
tively identified in twigs [harv. Oct.], as well as possibly N-methyltrypt-
amine [NMT)] (Trout ed. 1997d). Seeds contain large amounts of albi-
zziine, with lesser amounts of o-amino-f-acetylaminopropionic acid, o~
amino-f-oxalylaminopropionic acid, ap-diaminopropionic acid, djenkol-
ic acid, pipecolic acid [homoproline; 2-piperidinecarboxylic acid] and 4-
OH-pipecolic acid (Evans et al. 1977).

A. angustissima leaves have yielded 0.028% N-methyl-phenethylamine
(Camp & Norvell 1966); roots tested tentatively positive for DMT and 5-
MeO-DMT [harv. Mar.], though a second test was negative. Traces of 5-
MeO-DMT were also tentatively detected in seeds. There exists one report
of the use of roots [presumably in an ayahuasca analogue] giving some
psychoactivity; others consuming the same material did not report any ef-
fects (Trout ed. 1997d). The whole shrub also yielded 7,3’,4’-trihydroxy-
flavonol (Clarke-Lewis & Dainis 1967).

A. argentea [A. leptostachya] leaves have yielded 0.03-0.6% N-cin-
namoyl-histamine (Fitzgerald 1964b).
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A. auriculiformis leaves have tested positive for alkaloids (Aboriginal
Communities 1988); others have tentatively identified 5-MeO-DMT in
stem bark [harv. Apr.] (Trout ed. 1997b). Bark also contains a mixture
of polyphenols which are mostly polymeric leuco-cyanidins and leuco-
delphinidins, which turn red on exposure to light. Heartwood yielded
10% (-)-teracacidin, and lesser amounts of other flavonoids (Drewes &
Roux 1966). Aerial parts have yielded a-spinasterol and 0.01% auricu-
loside [a flavan glycoside with mild CNS-depressant activity] (Sahai et
al. 1980); funicles have yielded triterpenoid saponins called acaciasides
A & B, with antifilarial activity (Ghosh et al. 1993). Fruit pericarps have
yielded triterpenoid saponins with spermicidal activity, including acacia-
side, proacaciaside-I, proacaciaside-II and acaciamine (Garai & Mahato
1997). Seeds contain large amounts of albizziine, with lesser amounts of
S-carboxyethylcysteine, S-carboxyethylcysteine sulphoxide and o-amino-
B-acetylaminopropionic acid (Evans et al. 1977).

A. baileyana [from Australia], growing in California [foothills of Santa
Cruz Mts, Woodside], yielded [from the leaves] 0.02% alkaloids in late
March [80% tetrahydroharman, 20% tryptamine], and 0.028% in ear-
ly Oct. [eryptamine only]; July collections yielded no alkaloids (Repke et
al. 1973). Stems, leaves, flowers and seeds from plants growing in New
Zealand [harv. Mar., Aug.] were shown to contain small amounts of al-
kaloids (White 1944a). Bark and heartwood contain flavonoids (Tindale
& Roux 1969). Seeds contain large amounts of albizziine and S-carbox-
yethylcysteine, with lesser amounts of S-carboxyethylcysteine sulphox-
ide, S-carboxyisopropylcysteine, 4-OH-pipecolic acid, 5-OH-pipecolic
acid, pipecolic acid, djenkolic acid, djenkolic acid sulphoxide and o-ami-
no-B-acetylaminopropionic acid (Evans et al. 1977); others have found
in the seeds what was tentatively identified as DMT and 2 other indoles
in small amounts (Trout ed. 1997b). Ripe and unripe pods have yielded
¢.0.02% unidentified alkaloids, with ripe and unripe seeds showing only
traces (White 1951).

A. berlandieri has been responsible for stock intoxications, called ‘gua-
jillo wobbles’ or ‘limberleg’, in Texas, which has been said to be due to the
main alkaloid, N-methyl-phenethylamine (Camp & Norvell 1966; Keeler
1975; Kingsbury 1964). In one study, leaves yielded 0.28-0.66% of this
alkaloid, with highest levels in May, and lowest in September (Camp &
Moore 1960). Others found zyramine, N-methyl-tyramine, and hordenine
to also be major alkaloids in the leaves (Adams & Camp 1966). In a more
recent analysis, fresh leaves, petioles and tender stems were shown to have
highest alkaloid concentrations [including a greater number of methyl-
ated analogues] in late autumn. Material yielded a large number of al-
kaloids, including some never before found in plants [ie. amphetamines].
Constituents identified were [% given as early spring; late autumn] —
N-methyl-phenethylamine [0.17; 0.374], N,N-dimethyl-phenethylamine
[0.0099; 0.06], phenethylamine [0.099; 0.139], 3,4-dimethoxy-5-OH-
phenethylamine [0.001; 0.0041], B-MeO-3,4-dihydroxy-5-MeO-phenethyl-
amine [-; 0.003], amphetamine [0.0003; 0.001], methamphetamine [0.002;
0.001], N,N-dimethyl-amphetamine [0.0046; 0.023], p-OH-amphetamine
[0.0008; 0.0007], p-MeO-amphetamine [4-MA — see anethole] [-; 0.0036],
3,4-dimethoxy-5-OH-amphetamine [0.0002; 0.0047], tyramine [0.037;
0.13], N-methyl-zyramine [0.0188; 0.0746], 3-MeO-zyramine [0.0003;
0.0015], 3,5-dimethoxy-zyramine [0.0003; 0.0034], hordenine [0.0009;
0.033], candicine [-; ¢.0.0035], dopamine [0.0004; 0.0025], N-methyl-
dopamine [0.0002; 0.0011], mescaline [0.0005; 0.0036], trichocereine [-;
0.0028], anhalamine [0.0005; 0.004], anhalidine [0.0003; 0.0041], pe-
yophorine [0.0003; 0.0047], nicotine [0.004; 0.011], nornicotine [0.002;
0.0072], mimosine methyl ester [0.0011; 0.0024], nortryptiline [0.002;
0.0071], 3-a-cumyl-1,3,4-oxadiazolidine-2,5-dione [0.031; 0.042] and
musk ambrette [0.0027; 0.0027] (Clement et al. 1997). However, the
validity of this research data is currently under question. Some of the
compounds claimed to have been identified with comparison to refer-
ence standards had never been reported as having been synthesised before
and have never before been found in nature, and the authors have made
themselves unavailable for comment. These doubts also apply to the re-
sults published by the same authors regarding A. rigidula, discussed be-
low (Shulgin pers. comm.; Trout pers. comm.).

A. buxifolia stems and leaves [harv. Dec.], from a variety slightly dif-
ferent than the norm, yielded 0.65% alkaloids; seeds yielded 0.09% al-
kaloids; pods yielded 0.58% alkaloids. The alkaloid mixture appeared to
consist largely of phenethylamine (White 1951).

A. caesia bark has yielded mrypramine and DMT-N-oxide (Ghosal
1972; Ghosal et al. 1970b). An ethanol-extract of the aerial parts was
hypothermic, and had unspecified actions on the CNS, and respiratory
and cardiovascular systems (Trout ed. 1997b, citing Bhakuni et al. 1973.
Indian J. Experimental Biol. 11:43-54).

A. cardiophylla stems, leaves, and flowers [harv. Oct.] yielded 0.03%
alkaloids; stems and leaves yielded 0.02-0.06% alkaloids [highest in Mar.].
The alkaloid mixture appeared to contain tryptamine and phenethylamine
(White 1957). In an alkaloid screening, leaves and stems from Mitcham,
Vic. [Australia] gave negative results (CSIRO 1990).

A. catechu bark extract may contain ¢.60% tannins, including catechu-
tannic acid, catechuic acid, and catechin; the gum contains sugars such
as d-galactose, d-rhamnose, l-arabinose, and l-glycuronic acid (Nadkarni
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1976; Watt & Breyer-Brandwijk 1962). The plant has also yielded taxifo-
lin, a flavonoid with antiinflammatory, antioxidant, antihepatotoxic, an-
tibacterial, antiviral, antifungal (Harborne & Baxter ed. 1993), analge-
sic and anti-oedema properties (Cechinel-Filho et al. 2000). The gum
has been claimed to contain mitraphylline, roxburghine D, and gambirine
(Huang 1993). However, I could not locate a primary reference for these
alkaloids occurring in Acacia, and this was most likely in confusion with
‘pale catechu’ [derived from Uncaria gambir or U. rhynchophylla].

A. complanata dried leaves and stems from s. Queensland [Australia]
yielded 0.3% N-methyl-zetrahydroharman, and traces of tetrahydroharman
(Johns et al. 1966b). Alkaloid screening detected 0.22% alkaloids in leaf
and stem (CSIRO 1990).

A. concinna leaf has yielded 2.1% nicotine [w/w] and 1.2% calycotom-
ine [d/w] (Gupta & Nigam 1971).

A. confusa is said to be poisonous, but is widely used in Chinese med-
icine. It is an introduced species in Hong Kong, where it is used as a mus-
cle relaxant, and to treat blood disorders. Dried stems yielded 0.074% al-
kaloids, c.20% being DMT, with 80% NMT; 0.017% B-sitosterol was also
obtained (Arthur et al. 1967); trunk bark yielded NMT, as well as an un-
identified trypramine alkaloid that did not appear to be DMT (Lou et al.
1965). Root bark yielded 2.85% alkaloids [44.75% DMT, 55.25% NMT)
(Liu et al. 1977). Unspecified parts [probably mixed aerial parts] yield-
ed 0.005% DMT, 0.009% DMT N-oxide, 0.006% NMT and 0.007% N-
chloromethyl-DMT, a new alkaloid which is probably an artefact of ex-
traction (Buchanan et al. 2007). Dried leaves yielded 0.014% taraxerol,
0.027% lupeol (Arthur et al. 1967), and the flavonoids myricetin 3-O-
(2”-0O-galloyl)-a-rhamnopyranoside, myricetin 3-0O-(3”-O-galloyl)-a-
rhamnopyranoside 7-methyl ether, and myricetin 3-O-(2”,3”-di-O-gal-
loyl)-a-rhamnopyranoside (Lee, T.-H. et al. 2000). Bark and heartwood
extracts have shown antioxidant free radical-scavenging activity, probably
due to phenolic compounds (Chang et al. 2001). Seeds have been shown
to contain large amounts of albizziine, with lesser amounts of S-carbox-
yethylcysteine, S-carboxyisopropylcysteine, a-amino-B-acetylaminopro-
pionic acid, a-amino-f-oxalylaminopropionic acid, djenkolic acid, 4-OH-
pipecolic acid, and 2,4-cis-4,5-trans-dihydroxypipecolic acid (Evans et al.
1977).

A. constricta leaves yielded 0.02% alkaloids, including what was tenta-
tively identified as N-methyl-phenethylamine (Camp & Norvell 1966).

A. courtii, closely related to A. orites [see below], has been found by
TLC/GCMS to contain up to 2% alkaloids in the bark, mostly or en-
tirely DMT, and up to 1.2% in leaves, again mostly or entirely DMT. As
this species is relatively rare with a restricted range, efforts at cultivation
should be made rather than harvesting from wild plants (Jeremy 2007).

A. cultriformis leaf and stem yielded 0.07% alkaloids in Feb., 0.06%
in Apr.; an August assay found 0.02% alkaloids in stems, 0.02% in leaves
and 0.04% in seeds. The alkaloids appeared to include phenethylamine
(White 1944a). Stems and leaves from two separate plants [harv. Dec.]
yielded traces and 0.02% alkaloids, respectively, and unripe seed pods
yielded 0.04% alkaloids; this appeared to consist mainly of zrypramine
(White 1951). Stems and leaves [harv. Jul.] yielded 0.02% alkaloids, con-
sisting partly of tryptamine, and a phenethylamine-like base (White 1957).
Independent TLC analysis showed tentative presence of 5-MeO-DMT in
leaves, twigs and flowers (Trout ed. 1997b, pers. comm.).

A. cunninghamii [A. trinervata] gave positive tests for HCN (Hurst
1942). Leaf harvested in June [from Miles, Qld] tested positive for alka-
loids, as did bark harvested in November [Warwick, Qld]. Other assays
produced inconclusive results (Webb 1949). The plant has been the sub-
ject of some interesting bioassays. “The extract of one unripe pod of A.
cunninghamii injected hypodermically into the arm of a person caused
great pain, swelling and redness of the injected spot, as well as nausea and
shivering; the extract of two pods caused headache, skin irritation, pa-
ralysis of the accomodation of the eye and mydriasis. It is beyond doubt
that the juice of six wattle pods, hypodermically injected, will kill a man.
Injected into the leg of a frog it caused total loss of sensibility and paral-
ysis of muscles.” The unripe pods have yielded 3% of a saponin which
causes irritation and local anaesthesia, and acts as a “strong poison for
the muscles and nerves”. The saponin was found in smaller amounts in
other green plant parts (Hurst 1942). The oral toxicity of the saponin is
not known, though saponins are, in general, known to have irritant and/
or caustic properties.

A. delibrata [from Australia] also contains a saponin in its pods, with
similar properties to that from A. cunninghamii (Hurst 1942).

A. difformis leaves tested tentatively positive for presence of traces of
DMT, and roots for 5-MeO-DMT [2 year old plants]; roots from the next
year did not contain any detectable 5-MeO-DMT, though stems did [ten-
tatively identified] (Trout pers. comm.).

A. farnesiana stem bark has yielded rrypramine (Ghosal 1972); oth-
ers have found no alkaloids in leaf, stem bark, root bark, seed or flow-
er (CSIRO 1990; Fong et al. 1972; Trout ed. 1997b). The green fruit has
tentatively been shown to contain small amounts of 5-MeO-DMT and an
unidentified B-carboline (Trout ed. 1997b). The flower essence has yield-
ed up to 30.9% methylsalicylic ester, as well as many other compounds,
including eugenol [some found none], methyleugenol, butyric acid, gera-
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niol, benzyl alcohol, benzaldehyde, anisaldehyde, p-cresol and OH-ace-
tophenone (Schimmel & Co. 1904; Trout ed. 1997b, citing Duke 1981.
Handbook of Legumes of World Economic Importance. Plenum Press,
NY).

A. floribunda tops [harv. Apr.] yielded 0.18% alkaloids, consisting
mostly of tryptamine, with traces of phenethylamine; flowers [harv. Sep.]
yielded 1.18% alkaloids [0.82% from an undated harvest], consisting of
+- equal quantities of tryptamine and phenethylamine (White 1944c); flow-
ers [harv. Oct.] yielded 0.15-0.98% alkaloids; leaves yielded 0.07-0.08%
alkaloids; stems yielded 0.04-0.19% alkaloids; stems and leaves combined
yielded 0.06-0.16% alkaloids (White 1944a); bark has yielded traces of
an alkaloid that was not identified (White 1951). It may be that the tech-
niques used by White were not good for identifying DMT, as this com-
monly cultivated species has recently been found to be a good source
of that alkaloid. Using TLC/GCMS, leaves were found to contain most-
ly DMT [usually less than 0.1%]; bark yielded up to c.1% alkaloids, with
0.3-0.5% DMT, slightly less NMT, and small amounts of zrypramine, har-
man and norharman (Jeremy 2007).

A. greggii leaves yielded 0.016% alkaloids, including what was ten-
tatively identified as N-methyl-phenethylamine and tyramine (Camp &
Norvell 1966).

A. hakeoides was reported to contain phenethylamine (White 1944a),
but the plants analysed were later determined to have been A. praetervisa
[see below, as A. prominens] (White 1951).

A. harpophylla leaves from Queensland [Australia] yielded 0.1-0.6%
alkaloids [phenethylamine and hordenine in a 2:3 ratio], with 0.3% alkaloids
in bark (CSIRO 1990; Fitzgerald 1964a). Bark from branchlets [harv.
Jun.] tested strongly positive for alkaloids, though bark of the stems test-
ed negative (Webb 1949).

A. holosericea bark [harv. near Mackay, QId] has yielded 1.2% horde-
nine (Fitzgerald 1964a); plants from Lotus Creek, Qld yielded 1.22% al-
kaloids from the bark, and leaves and stems gave weak positive reactions
for presence of alkaloids (CSIRO 1990). In another screening, leaves,
bark and root of A. holosericea tested negative for alkaloids (Aboriginal
Communities 1988).

A. implexa roots were tentatively reported to contain 5-MeO-DMT
(Trout ed. 1997b), but this was in error (Trout pers. comm.). Leaf ma-
terial harvested in November [from Mt. Lindsay and Warwick, Qld] test-
ed moderately to strongly positive for alkaloids, whilst bark tested nega-
tive. Immature fruits were also alkaloid-positive. December-harvested leaf
[from Mt. Glorious, QId] gave mostly negative results (Webb 1949). In a
later screening, leaves gave only weak-positive reactions (Rovelli 1967).
The unripe seed pods have been implicated in stock deaths and illness
(Hurst 1942).

A. kettlewelliae leaves and stems yielded 1.3% alkaloids in Apr. and
1.88% in Oct., which appeared to consist of more than 92% phenethyi-
amine, with no mryprtamine (White 1957); leaves from Creswick, Vic.
[Australia] yielded 0.9% N-methyl-phenethylamine (Fitzgerald 1964a).

A. laeta has been stated to contain DMT in the leaves (Shulgin &
Shulgin 1997), but this is in error (Trout ed. 1997d).

A. leucophloea root bark has yielded rrypramine (Ghosal 1972), as well
as the diterpenoids leocoxol, leucophleol and leucophleoxol (Rojas et al.
2001). The bark is aphrodisiac and demulcent; an alcohol-extract of aerial
parts was CNS-depressant and hypotensive. The plant is known to be cy-
anogenic (Trout ed. 1997b, citing Indian J. Exp. Biol. 9:91 [1971], Indian
Vet. J. 54:748 [1977] and J. Res. Indian Med. 8:67 [1973]).

A. linifolia stems and leaves were reported to contain phenethylamine
(White 1944a), but the plants analysed were later found to have been
A. prominens. Stems, leaves, and flowers [harv. Apr., Sydney (Australia)]
yielded 0.03% of an alkaloid that was not identified (White 1951). Stems
and leaves from Sydney plants contained “insignificant concentrations of
alkaloid” in Oct. (White 1957).

A. longifolia ssp. longifolia growing naturalised in California has
yielded the histamine-amides N-(2-imidazol-4-yl-ethyl)-trans-cinnama-
mide and  N-(2-imidazol-4-yl-ethyl)-deca-trans-2,cis-4-dienamide.
Respectively, leaves [harv. late Jan.] yielded 0.0038-0.004%/0.0225-
0.024%, leaves [harvested Mar.] yielded 0.0067%/0.027%, bark [harv.
late Jan.] yielded 0.015%/0.0175%, and pods [harv. at maturity in Jul.]
yielded 0.09-0.17%/0.06-0.112%. Seeds [harv. Jul.] and flower spikes
[harv. in Mar., fresh] contained traces of these two compounds (Repke
1975). Tops from plants growing in New Zealand [harv. Nov.] yielded
0.12% alkaloids [c.1% was obtained from tops (I suspect this assay may
have actually been on flowers) with an unspecified harvest time]; flowers
[harv. Sep.] yielded 0.186% alkaloids. In both, phenethylamine was iden-
tified as a minor constituent, and though trypramine-like bases seemed to
be present, trypramine itself was not detected (White 1944c), except in
some samples of flower spikes (White 1951). Tops and flowers combined
have yielded up to 0.01% phenethylamine; in one sample, it only comprised
9.2% of the total alkaloids. Stems and leaves collected at various times
in New Zealand yielded 0.02-0.29% alkaloids; there was no clear corre-
lation between yield and month of harvest. From an Oct. harvest, stems
yielded 0.15% alkaloids, leaves 0.06%, and flowers 0.14-0.29% (White
1944a). Bark [harv. Apr.] yielded 0.03% alkaloids; seeds yielded 0.01%
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alkaloids (White 1951). Material from Victoria [Australia] was reported to
contain N-methyl-zyramine, hordenine, NMT, N-formyl-NMT, N-methyl-
tetrahydroharman, 2-methyl-THBC, N-cinnamoyl-Zistamine, 3-OH-dec-
2-enoyl-histamine, and other histamine-amides (Nichols 1983). However,
this data was referenced to Rovelli (1967), which only reported finding
histamine-derivatives in the leaves [from 0.2% total crude alkaloids] of
Australian-grown plants [location not specified]; no indoles were reported
from this species (Rovelli 1967). This species has been reported to yield
DMT (Harborne et al. ed. 1971), possibly confused with A. phlebophyl-
la [as A. longifolia var. phlebophylla]. However, independent psychonauts
have verified that at least some examples of this species can be useful as an
entheogen. Up to 0.2% DMT [as well as what may be trypramine] has re-
portedly been obtained from unspecified parts, with highest yields in win-
ter (E 1996; E pers. comm.). Also, in 1995, a friend succeeded in obtain-
ing what seemed to be DMT from the bark of A. longifolia ssp. longifo-
lia from Eltham, Vic. [Australia]. This was successfully smoked by six peo-
ple (pers. comm.). A. longifolia ssp. longifolia bark has also yielded up to
18.9% tannin, the leaf yielding smaller amounts. Leaves have also yielded
hydrocyanic acid (Hurst 1942; Watt & Breyer-Brandwijk 1962); naringen-
in [5,7,4’-trihydroxyflavonol] has also been found in flowers [0.12%] and
leaves (Clarke-Lewis & Dainis 1967; White 1957). Seeds contain large
amounts of albizziine, with lesser amounts of S-carboxyethylcysteine, S-
carboxyisopropylcysteine, S-carboxyethylcysteine sulphoxide, djenkolic
acid, djenkolic acid sulphoxide, y-glutamyldjenkolic acid, pipecolic acid,
4-OH-pipecolic acid, 5-OH-pipecolic acid, and o-amino-f-acetylami-
nopropionic acid (Evans et al. 1977). Found in SA, NSW, and Victoria
[Australia].

A. longifolia ssp. sophorae growing in California has been claimed to
have yielded DMT, 5-MeO-DMT, bufotenine, gramine and cinnamoylhis-
tamine [as well as other histamine-derivatives] at levels of 0.6% in bark,
and 0.15% in leaves, in an elusive unpublished analysis (E 1996; E pers.
comm.); DMT was apparently a minor alkaloid in both bark and leaf in
these assays (Trout pers. comm. quoting D. Siebert). A. longifolia ssp.
sophorae from Victoria [Australia] was reported to contain N-methyl-
phenethylamine, tyramine, N-methyl-tyramine, NMT, DMT, tetrahydrohar-
man, N-methyl-terzrahydroharman, 2-methyl-THBC, N-cinnamoyl-Aista-
mine, N-decadienoyl-histamine, 3-OH-dec-2-enoyl-histamine, other hista-
mine-amides, and nicotine (Nichols 1983). However this was referenced to
Rovelli (1967), who only reported finding histamine-derivatives in leaves
from plants growing at Mentone, Vic. [0.1% crude bases in May, 0.03%
in Jan.] (Rovelli 1967). A form of A. longifolia close to ssp. sophorae yield-
ed 0.15% crude alkaloids from unripe pods, 0.07% from stems and leaves
[harv. May], and none from seeds (White 1944a). Alkaloid screening in
Australia revealed strong presence of alkaloids in the leaf (CSIRO 1990).
Found in eastern Australia [SA, NSW, Vic. and Tas.].

A. longissima has yielded useful tryptamine alkaloids in some assays
(E pers. comm.). Plants from Springbrook, Queensland, yielded 0.25%
alkaloids from leaves, and 0.02% from bark; the identity of the alkaloid/s
was not reported (CSIRO 1990). Less than 0.01% alkaloids were detect-
ed in stems and leaves [harv. Jul., Oct.], and seeds (White 1944a).

A. maidenii is a variable species, which has sometimes been confused
with A. obtusifolia in the wild (E pers. comm.; Mulga pers. comm.). Bark
yielded 0.36% DMT, and 0.24% NMT (Fitzgerald & Sioumis 1965),
though a later screening found a slightly higher yield of 0.71% total al-
kaloids. Bark extracted for pharmacological testing yielded 0.13% alka-
loids, consisting of DMT and NMT. Given orally to rats, the extract was
active from 100mg/kg; 250mg/kg produced convulsions. In mice, pres-
ence of convulsions was not noted even at 500mg/kg [oral]. In cats, 10mg/
kg [oral or i.p.] caused “acute bewilderment and a marked fear complex
when approached.” In anaesthetised cats, 0.5mg/kg [route of administra-
tion not noted] showed respiratory depressant and cardiotoxic activity; in
anaesthetised dogs, 0.1-0.5mg/kg [i.v.] was cardiotoxic (CSIRO 1990).
Younger trees are said to give best yields (E 1996). Others have had little
success with obtaining DMT from this plant, due to quite variable yields.
The common form with broader, more falcate phyllodes appears to be +-
deficient in alkaloids. The leaves of useful varieties are said to sometimes
contain greater levels of alkaloids (pers. comms.; Mulga undated); in an
early alkaloid screening, the phyllodes gave a strong-positive reaction
(Rovelli 1967). Leaf and bark harvested from Tamborine, Qld [Australia]
in June tested strongly positive for alkaloids (Webb 1949). Roots have
tested strongly positive for NMT [major constituent] and DMT; wood
tested weakly positive for 5-MeO-DMT; and twigs tested positive for 5-
MeO-DMT [all tentative identifications] (Trout ed. 1997b). Heartwood
yielded the flavonoids teracacidin and 7,8,4’-trihydroxyflavonol, as well as
(+)-pinitol, L-pipecolic acid, trans-4-OH-L-pipecolic acid, L-proline and
4-OH-L-proline (Clarke-Lewis & Dainis 1967). It is found in Qld, NSW
and isolated areas of Vic., Australia.

A. mellifera leaves have been stated to contain DMT (Shulgin &
Shulgin 1997), but this is in error (Trout ed. 1997d).

A. mucronata var. longifolia leaf appears to contain DMT and proba-
bly other alkaloids (E pers. comm.); in a formal alkaloid screening, alka-
loids were detected in the leaf of A. mucronata var. dissitiflora, and also of
an unspecified variety of the species [which gave a slightly stronger reac-
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tion] (CSIRO 1990; Rovelli 1967).

A. myrtifolia leaf and stem yielded 0.76% crude bases, including (-
)-acacine [a new spermidine alkaloid], and traces of unidentified alka-
loids (Nichols 1983). Alkaloid yield did not vary seasonally, in plants from
the Dandenong Ranges [Vic., Australia] (Rovelli 1967). Stems and leaves
from Sydney, Australia [harv. Apr.] did not yield any alkaloids (White
1951).

A. neurophylla hybridises with A. acuminata, and is represented by
two subspecies - ssp. neurophylla and ssp. erugata. The former is very vari-
able, and some specimens may represent new species or subspecies. Plants
from the A. neurophylla complex were found [by TLC/GCMS] to contain
mostly DMT in the bark, with leaves containing mostly zarman and nor-
harman, with traces or no DMT (Jeremy 2007).

A. nilotica has been said to contain DMT in the leaves (Ott 1993;
Shulgin & Shulgin 1997), though this may have been in error as Ott
(1994) later retracted the statement. Leaves, stem bark, roots and seeds
have all tested negative for alkaloids (Odebiyi & Sofowora 1978). Others
have stated that the leaf has yielded tryptamine and leptafiorine (Oliver-
Bever 1986), yet this is suspect. Stems, roots, and leaves have tentatively
tested positive for the presence of traces of 5-MeO-DMT. Seeds have ten-
tatively tested positive for the presence of DMT, NMT and 5-MeO-DMT,
though later tests did not confirm this (Heffter 1996; Trout ed. 1997b,
pers. comm.). Immature fruits of plants growing in Queensland [as A. ar-
abica; harv. Dec.] tested positive for alkaloids (Webb 1949). The seeds
contain large amounts of N-acetyldjenkolic acid, with lesser amounts of
djenkolic acid, djenkolic acid sulphoxide, N-acetyldjenkolic acid sulphox-
ide, pipecolic acid and 4-OH-pipecolic acid (Evans et al. 1977). An aque-
ous extract of the seeds showed spasmogenic, vasoconstrictive, and hyper-
tensive effects in animal studies (Amos et al. 1999); a methanol extract of
the pods showed antispasmodic and antihypertensive effects in animals
(Gilania et al. 1999), and a water extract was antimicrobial (El Nabi et al.
1992). A. nilotica is found in Sudan, Egypt, India and Australia [NT, SA
and QIld]; A. nilotica ssp. indica is also found in Australia (International...
1994; Parsons & Cuthbertson 1992).

A. nubica dried leaves [harv. in Sudan, late Nov.] yielded 0.0016%
DMT (Khalil & Elkheir 1975).

A. obtusifolia is a variable Australian species which has sometimes
been confused with A. maidenii, A. longifolia ssp. longifolia and A. orites
in the field (pers. comms.). Bark has yielded 0.15% alkaloids, though
their identities were not reported (CSIRO 1990); in n.e. NSW, 0.15-0.2%
has typically been isolated (E pers. comm.), though others have achieved
higher yields of 0.4-0.5%. Fresh young leaves yielded ¢.0.07% alkaloids
(Mulga undated); dried leaves from different locations have yielded 0.15-
0.3% alkaloids. Bark has been used in ayahuasca analogues, and extract-
ed for freebase alkaloids. Preliminary TLC analysis of one bark extract re-
vealed the presence of at least 5 alkaloids, including what was very tenta-
tively identified as DMT, 5-MeO-DMT, and bufotenine. At some times of
year, plants from the same patch yielded an extract seemingly comprised
of DMT and a larger quantity of NMT. A great deal of variation in alka-
loid composition has been observed [based on subjective experiences and
limited TLC analysis], seemingly influenced by a complex range of fac-
tors including time of harvest, rainfall, soil composition, and possible hy-
bridisation. Definite correlations betwen alkaloidal composition and these
factors have not yet been determined (E pers. comm.). In one array of
extracts, a summer extract was orange in colour, whereas a winter ex-
tract was dark brown, although there was further variation between col-
our and season that suggests it’s not that simple. Initial analysis found the
orange summer extract to contain traces of bufotenine and the dark win-
ter extract to contain more, though a second analysis found none (Trout
2005). A recent, more accurate analysis of stem bark extract by HPLC/
MS found DMT as the major alkaloid by far, with traces of trypramine,
possibly NMT, and unidentified B-carbolines; no 5-MeO-DMT or bufo-
tenine was observed (Mulga 2005). Another analysis [TLC/GCMS] us-
ing plants from various sources also found no 5-MeO-DMT or bufotenine.
In general, bark contained up to 1.4% alkaloids - mostly DMT, with less-
er amounts of NMT, tryptamine, harman and norharman; leaves contained
mostly NMT, with lesser amounts of DMT (Jeremy 2007). Heartwood has
yielded the flavonoids melacacidin, isomelacacidin, teracacidin, isoteraca-
cidin, and 7,8,4’-trihydroxyflavonol, as well as (+)-pinitol and an uniden-
tified leuco-anthocyanidin (Clarke-Lewis & Dainis 1967).

A. orites has on occasion been confused with A. obtusifolia and A. lon-
gissima [see above], and is suspected of being useful for shamanic purpos-
es (pers. comms.; pers. obs.). Some underground researchers have report-
ed obtaining alkaloids that might be B-carbolines (E pers. comm.).

A. phlebophylla leaves [harv. May] gave a strongly positive result in
alkaloid screening; “leaves and tops” harvested later, in August, yield-
ed 0.3% DMT as apparently the sole alkaloid [or at least the major al-
kaloid by far] (Rovelli 1967; Rovelli & Vaughan 1967). A recent TLC/
GCMS analysis found leaves to contain up to 0.6% DMT, though young-
est growth was much less potent; bark contained up to 1% DMT, though
bark harvesting of this species is not sustainable (Jeremy 2007). Others
have reported yields of 0.1-1% DMT from leaves (Julian pers. comm.).
Most of the natural population has been heavily and adversely affected by
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galling caused primarily by a rust fungus, Uromycladium sp. (Heinze et al.
1998), though a recent extensive bushfire at Mt. Buffalo appears to have
destroyed the infected material, and the species is currently regenerating
well. This Victorian species is also rare and may be considered threatened,
and successful cultivation is often difficult. Wild specimens should prefer-
ably be left unmolested, particularly given the poor health of most of the
current population of mature trees. Careless wandering throughout its
natural range might also possibly aid in spreading the galling fungus to ar-
eas previously unaffected. In the past, however [at least in my case, when
I was not aware of these factors apart from that of the limited range of the
species], myself and others have successfully used this plant in ayahuasca
analogues, with ¢.20g dried leaves and stems [harv. late Jan.] being a mod-
erate [but still very strong] dose, accompanied with c.3g Peganum har-
mala seeds (pers. obs.; see also Ott 1994). Interestingly, the closely related
A. alpina, which looks somewhat like a dwarf A. phlebophylla and grows
in the same area but at higher altitude, gave a negative result in alkaloid
screening of the leaves (Rovelli 1967).

A. podalyriaefolia bark from Ipswich, Qld [Australia] yielded 0.12%
alkaloids; stems and leaves yielded 0.28% alkaloids (CSIRO 1990); stems
and leaves [harv. Feb.] yielded 0.11% alkaloids, which appeared to con-
tain phenethylamine (White 1944a); stems and leaves [harv. Nov.] yield-
ed 0.29% alkaloids, which appeared to consist mainly of trypramine, with
smaller amounts of phenethylamine (White 1957); stems and leaves col-
lected after flowering yielded 0.11% alkaloids, consisting mostly of
tryptamine, with no phenethylamine (White 1951); seeds and pods yield-
ed 0.11% alkaloids, also consisting mainly of zryptamine, with smaller
amounts of phenethylamine (White 1957).

A. polyacantha ssp. camplyacantha dried leaves [harv. in Sudan, late
Nov.] yielded 0.004% DMT (Khalil & Elkheir 1975). Leaves also contain
the flavonoids rutin and vicenin 2 (International... 1994).

A. polystachya bark yielded 0.35% N-cinnamoyl-Aiszamine (Fitzgerald
1964b).

A. pravissima stems [harv. Aug.] yielded 0.13% alkaloids; leaves [harv.
Aug.] yielded 0.31% alkaloids; stems and leaves combined [harv. Mar.]
yielded 0.44% alkaloids. This appeared to consist largely of phenethyl-
amine (White 1944a). Tops [harv. Jan.] yielded 0.69% crude alkaloids,
consisting mostly of phenethylamine (White 1954).

A. prominens [A. praetervisa] stems and leaves yielded 0.2-0.65%
alkaloids [highest found in Aug. and Dec.]; stems and leaves separate-
ly [harv. Aug.] yielded 0.17% alkaloids each; seeds yielded 0.04% alka-
loids. Phenethylamine appeared to be the major alkaloid (White 1944a,
1951). Stems and leaves from both a small and a large tree yielded
0.23% and 0.25% alkaloids, respectively [harv. Aug.]; this consisted of
¢.50% phenethylamine and c.20% N-methyl-phenethylamine (White 1957).
Flowering tops of a horticultural variety yielded 1.8% alkaloids, consist-
ing mostly of what was tentatively identified as phenethylamine and N-me-
thyl-phenethylamine. Other samples of tops yielded 1.11-2.38% crude al-
kaloids. Both types varied in which alkaloid was predominant at differ-
ent times, though no definite correlations could be determined (White
1954).

A. pruinosa tops have yielded 0.04% alkaloids, consisting most-
ly of tryptamine, with small amounts of phenethylamine (White 1944c);
stems and leaves [harv. Feb.] yielded 0.03% alkaloids; stems and leaves
[harv. May] yielded 0.09% alkaloids; stems and leaves [harv. Oct.] yield-
ed 0.02% alkaloids (White 1944a); stems, leaves and flowers [harv. Aug.]
yielded 0.02% alkaloids (White 1957); stems and leaves [harv. Dec.]
yielded 0.02% alkaloids; no alkaloids were found in seeds or unripe pods
(White 1951).

A. pycnantha is Australia’s national floral emblem. A crude alkaloid
extract was obtained in very small yield from the dried leaves. The extract
smelled like DMT, and although the small quantity was not sufficient to
determine its identity, it was psychoactive when smoked. The effect was
similar to that of a sub-threshold dose of DMT. This has not yet been fol-
lowed up with further extractions (pers. obs.). Less than 0.01% alkaloids
were detected in leaves and stems [harv. Apr.], and stems, leaves and flow-
ers [harv. Sep.] (White 1944a). An alkaloid screening did not reveal the
presence of alkaloids in the leaf of the ‘weeping variety’. A tannin, butein,
has been found in the plant (Rovelli 1967).

A. retinodes has reportedly yielded nicotine (Nichols 1983 refers to
Fikenscher 1960. Pharmaceutisch Weekblad 95:233-235, which I have
been unable to locate; the Chemical Abstracts citation [see Bibliography]
does not name the species analysed). Leaves of plants from Berwick,
Melbourne [Vic., Australia] gave a small yield of a single major alkaloid
which did not correspond with nicotine; also, leaves of plants from Cape
Schanck, Mornington Peninsula [Vic., Australia] gave a very low yield
of an alkaloid that could not be identified in comparison to the refer-
ence standards [which were phenethylamine, hordenine, NMT, DMT, tet-
rahydroharman and N-methyl-terrahydroharman] (Rovelli 1967). Stems
and leaves [harv. Apr.] and seeds were found to contain <0.01% alka-
loids (White 1944a); in another assay, stems, leaves, bark, ripe and unripe
seeds, and unripe pods contained no alkaloids (White 1951).

A. rigidula leaves in early tests yielded 0.025% alkaloids, consisting of
a mixture of what was tentatively identified as N-methyl-zyramine and N-
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methyl-phenethylamine (Camp & Norvell 1966); more exhaustive study of
fresh leaves, petioles, and tender stems revealed [% given as early spring;
late autumn] DMT [0.032; 0.057], NMT [0.0005; 0.0055], trypramine
[0.00008; 0.0021], phenethylamine [0.087; 0.11], N-methyl-phenethyi-
amine [0.23; 0.53], N,N-dimethyl-phenethylamine [0.012;0.072], 3-OH-4-
MeO-phenethylamine [0.0016; 0.016], N-methyl-3-OH-4-MeO-phenethyl-
amine [0.0019; 0.018], DMPEA [0.0001; 0.0006], N-methyl-DMPEA
[0.0008; 0.0028], 3,4,5-trihydroxy-phenethylamine [0.0002; 0.0013], N-
methyl-3,4,5-trihydroxy-phenethylamine [0.00003; 0.0002], 3,4-dimeth-
oxy-5-OH-phenethylamine [0.0016; 0.0057], B-MeO-3,4-dihydroxy-5-
MeO-phenethylamine [0.0005; 0.0022], ryramine [0.046; 0.17], N-methyl-
tyramine [0.024; 0.17], 3-MeO-zyramine [0.0002; 0.0013], N-methyl-3-
MeO-tyramine [0.0003; 0.0028], dopamine [0.0009; 0.0036], N-methyl-
dopamine [0.00005; 0.0008], N,N-dimethyl-dopamine [0.0011; 0.0045],
mescaline [0.0003; 0.0027], N-methyl-mescaline [0.0002; 0.0035], tri-
chocereine [0.00002; 0.0014], hordenine [0.0006; 0.053], amphetamine
[0.0007; 0.0012], methamphetamine [-; 0.0012], N,N-dimethyl-ampher-
amine [0.0058; 0.039], p-OH-amphetamine [0.0002; 0.0007], p-MeO-am-
phetamine [4-MA —see anethole] [-; 0.0016], 3,4-dimethoxy-5-OH-ampher-
amine [0.0005; 0.006], anhalamine [0.001; 0.0049], anhalidine [0.0006;
0.005], anhalonidine [0.0002; 0.0016], peyophorine [0.0004; 0.004], nic-
otine [0.0046; 0.015], nornicotine [0.0023; 0.0084], pipecolamide [0.087;
0.098], p-OH-pipecolamide [0.024; 0.035], 1,4-benzenediamine [0.01;
0.013], 4-methyl-2-pyridinamine [0.034; 0.057], 2-cyclohexylethylamine
[0.00008; 0.0035] and N-2-cyclohexylethyl-N-methylamine [0.0001;
0.0047] (Clement et al. 1998). See A. berlandieri above for comments on
the doubtful validity of this data.

A. roemeriana leaves yielded 0.036% alkaloids, including what was
tentatively identified as N-methyl-phenethylamine, ryramine, and N-me-
thyl-zyramine (Camp & Norvell 1966).

A. schottii leaves contained an alkaloid tentatively identified as N-me-
thyl-phenethylamine (Camp & Norvell 1966).

A. senegal leaves [harv. Sudan, late Nov.] yielded 0.003% DMT (Khalil
& Elkheir 1975); an ethanol-extract of the stem bark showed spasmolytic
and anti-inflammatory properties (Trout ed. 1997b, citing Indian J. Exp.
Biol. 15:208 [1977]). Gum from the branches contains mainly salts of ar-
abic acid [arabin], as well as an oxidising enzyme (Morton 1977).

A. seyal and A. sieberiana have been stated to contain DMT in their
leaves (Shulgin & Shulgin 1997), though this is in error (Trout ed.
1997d); the latter species contains the cyanogenic glycosides heteroden-
drin, proacaciberin and proacacipetalin in leaves and pods, as well as 1-
O-(2-methylbutyryl)vicianose, a 1-O-(2-methylbutyryl)disaccharide, and
its isomer (Brimer et al. 1980).

A. simplicifolia stem bark and leafyielded 3.6% alkaloids, consisting of
22.5% DMT, 40% NMT, 12.7% 2-methyl-THBC and small amounts of
N-formyl-NMT (Poupat et al. 1976). It is found on some Pacific Islands,
as well as in Argentina (International... 1994).

A. spectabilis leaves and stems yielded 0.21-0.35% alkaloids, con-
sisting of 60-72% phenethylamine, with traces of a non-volatile base, and
no tryptamine; leaves and bark [harv. Jun.] were rich in alkaloids (White
1957).

A. spirorbis [from New Caledonia] fresh root bark [harv. Mar.] yield-
ed 0.15% alkaloids, including N-cinnamoyl-Zistamine [0.024%]; fresh
trunk bark [harv. Mar.] yielded 0.06% alkaloids, including N-cinnamoyl-
histamine [0.025%] and hordenine [0.007%]; leaves yielded 0.02% alka-
loids, including N-cinnamoyl-Aistamine [0.019%]. A maceration of the
trunk and/or root bark is used to treat rheumatism, and leaves are used to
treat malaria (Poupat & Sévenet 1975).

A. suaveolens stems and leaves yielded 0.7-0.89% alkaloids; stems
[harv. Sep.] yielded 0.07% alkaloids, leaves 0.69%, seeds 0.01%, and un-
ripe seed pods 0.05-0.17%. Stems, leaves, and flowers [harv. Apr., Sydney
(Australia)] yielded 0.97% alkaloids. The alkaloid mixture in all cases ap-
peared to consist mainly of phenethylamine (White 1944a, 1951). Tops
[harv. Nov.] yielded 1.1% crude alkaloids, consisting mostly of phenethyi-
amine (White 1954).

A. texensis leaves yielded 0.008% alkaloids, including what was ten-
tatively identified as N-methyl-phenethylamine and tyramine (Camp &
Norvell 1966).

A. tortilis has been stated to contain DMT (Ott 1993), though this is
in error (Trout ed. 1997b), and Ott (1994) later retracted the statement.

A. ulicifolia whole plant yielded 0.0166% ether-soluble tertiary al-
kaloids, which may be phenolic amines. In mice, 500mg/kg [oral] and
100mg/kg [i.p.] caused CNS-depression, with no observable effect at low-
er doses — double these doses were fatal (CSIRO 1990).

A. vestita stems and leaves gave different alkaloid yields at different
times — 0.03-0.04% [Jan.], 0.28% [May], 0.08% [Jul.-Aug.], and 0.12%
[Oct.]; this consisted of up to 83% wryptamine, with traces of a non-vola-
tile base (White 1957).

A. victoriae has tentatively tested positive for DMT in aerial parts, and
5-MeO-DMT in roots (Trout ed. 1997b). Alkaloid screening of leaf and
stem was negative in spot tests (CSIRO 1990), though Rovelli (1967) ob-
tained a weak-positive reaction with the leaves (Rovelli 1967). Aerial parts
and seed pods contain triterpenoid saponins called avicins, which have
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antioxidant and anticancer activities (Hanausek et al. 2001; Haridas et
al. 2001).

In broad alkaloid screenings, a number of other Australian Acacia spp.
were found to contain alkaloids which were not identified — A. amblygona
[leaf and stem; only detected in some tests], A. aneura [0.009% in leaf],
A. angusta [0.08% in leaf and stem], A. aulacocarpa [leaf harv. Jul., weak-
positive; none in Jan. harvest], A. bakeri [leaf and stem], A. beauverdiana
[leaf and stem], A. conferta [leaf harv. Jul., weak-positive], A. cowleana
[leaf], A. dealbata [<0.01% in leaf and stem harv. Nov., seeds; weak-posi-
tive in leaf harv. Jun.], A. deanei [leaf and stem], A. decora [leaf harv. Jun.;
traces in stem and leaf harv. Mar., Apr. & Oct.], A. decurrens [<0.01%
in stem and leaf harv. May; 0.02% in stem and leaf harv. Feb.; none in
stem and leaf harv. Dec.; weak-positive in leaf. harv. Jun.], A. doratoxylon
[0.06% in leaf and stem], A. drumondii [<0.01% in leaf and stem harv.
Feb., none in leaf and stem harv. Aug., or in flowers], A. elata [<0.01% in
stem and leaf harv. Mar. & Nov., seeds; traces in unripe pods, none in bark
or unripe seeds], A. estrophiliata [leaves], A. excelsa [leaf and stem], A. fal-
cata [<0.01% in leaf and stem harv. May; traces in leaf and stem harv. Apr.
& Dec., stem leaf and flower harv. Jul., and ripe seeds and pods; anoth-
er assay of leaf in Jul. gave no alkaloids], A. fimbriata [leaf and bark, harv.
Mar.], A. flexifolia [traces in stem, leaf, and flower harv. Jul.], A. gilber-
tii [leaf], A. gonophylla [leaf], A. howittii [reported incorrectly as A. ves-
tita; <0.01% in stem and leaf harv. Feb.-May; no alkaloid in other assays
of stem, leaf, ripe seeds, and pods], A. ixiophylla [leaf, harv. Jun.], A. jun-
cifolia [0.008% in leaf], A. juniperina [leaf and stem harv. Nov., strong-
positive], A. kybeanensis [leaf], A. latipes [leaf], A. leichhardtii [0.007% in
leaf and stem], A. leiocalyx [leaf and stem], A. leiophylla [leaf], A. leprosa
[<0.01% in stem and leaf harv. Feb., stem leaf and flower harv. Sep.], A.
leptocarpa [0.09% in leaf; some tests negative], A. linearis [leaf], A. luna-
ta [leaf harv. Jun., strong-positive], A. lysiphloia [leaf], A. maitlandii [leaf],
A. mangium [leaf and bark], what may have been A. mearnsii [as A. de-
currens var. mollis; <0.01% in seeds, 0.02% in stem, leaf and flower harv.
Oct., none in galls], A. melanoxylon [young leaf; samples of mature leaf
from other locations were negative; <0.01% in stem and leaf harv. Apr.
& Aug.; 0.03% in ripe pods, none in bark or seeds], A. neriifolia [1.3%
in leaf, 1.2% in bark], A. nervosa [leaf], A. oxycedrus [0.16% in leaf and
stem], A. paradoxa [0.01% in tops; as A. armata, plants in New Zealand
gave no alkaloid from stem and leaf harv. Mar., or stem, leaf and flowers
harv. Oct., though ripe pods contained traces], A. pendula [leaf, not in
bark in some tests], A. penninervis [leaf and bark harv. Jun., leaves gave
stronger reaction], A. rhodoxylon [leaf and stem], A. rupicola [traces in
stem, leaf and flower harv. Jul.], A. salicina [leaf harv. Jun., weak-positive;
has also given negative results], A. saligna [<0.01% in stem and leaf harv.
Feb.; traces in stem and leaf harv. Apr., as A. cyanophylla], A. semilunata
[leaf], A. shirleyi [identity uncertain; leaf harv. Jun.], A. simsii [0.03% in
leaf], A. stenoptera [leaf], A. stricta [<0.01% in stem and leaf harv. Feb.
& Aug., also in seeds; another assay found none in stem, leaf, flowers,
ripe seeds, or pods], A. terminalis [as A. discolor; 0.03% in stem, leaf and
flower harv. Feb.; traces in stem and leaf harv. Apr.-May, traces in flow-
er spikes], A. tetragonophylla [root bark; leaf was negative], A. torulosa
[leaf, not in bark], A. triptera [leaf and branches harv. Jun.], A. umbellata
[0.013% in leaf], A. urophylla [leaf], A. verniciflua [traces in stem and leaf
harv. Feb.; another Feb. harv. gave no alkaloids], A. verticillata [<0.01% in
flowers, leaf and stem harv. Sep.; none detected in bark], and A. viscidula
[leaf and stem harv. Nov.] (Aboriginal Communities 1988; CSIRO 1990;
Rovelli 1967; Webb 1949; White 1944a, 1951, 1957).

Acacia obtusifolia is an erect, glabrous shrub to small tree, 1-5m
tall; branches rigid; branchlets +- angular, becoming terete, striate, red-
dish. Phyllodes dark green, rather thick and leathery, glabrous, 8-20cm
X 7-25mm, narrow oblong-elliptic, flat and coriaceous, straight, mar-
gins uneven, often minutely glandular-resinous, reddish, apex obtuse, (1-
)2(-3) prominent longitudinal nerves, secondary nerves finely branch-
ing [anastomosing] between, becoming raised when dry; pulvinus 2-3mm
long; gland small, 5-10mm above the pulvinus; young phyllodes red-
dish. Inflorescence of pale to creamy yellow flowers scattered on 1-sever-
al spikes 3-7cm long in the axils; peduncles 5-7mm long, glabrous; flow-
ers 4-merous; sepals partly united, lobes triangular and often ciliate; pet-
als partly united, glabrous, apex keeled; ovary pubescent. Seed pod a leg-
ume, linear, 5-9(-15)cm x 4-7mm, thick-walled, subcylindrical, straight
or slightly curved, not becoming twisted, attenuate at both ends. Seeds
longitudinal in pod, funicle folded several times into a large aril. Fl. late
Nov.-Feb.

Common in coastal forest and tablelands of NSW, extending to c.w.
slopes and to n.e. Vic. and s.e. QId.; in Eucalyptus spp. forests and wood-
lands, in higher rainfall areas of coastal mountains (Costermans 1992;
Tame 1992).

Rarely fruits, self-propagates mainly from suckers (Entwistle et al.
1996); however, others dispute this and have observed this species to fruit
readily (E pers. comm.). Germinate seeds by scarification, followed by
soaking in water for a few hours; plant in well-drained, moist germina-
tion medium. Enjoys an open, sunny, well-drained position; fertilise with
granite or rock dust. Hardy once established, cold-tolerant (Floyd pers.
comm.).
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A. longifolia ssp. longifolia and A. longifolia ssp. sophorae, once con-
sidered separate but closely related species, can sometimes be very dif-
ficult to tell apart, as they intergrade imperceptibly in some popula-
tions, and can also interbreed. They can usually [but not always] be dis-
tinguished from each other by a number of features. Proportions of leaf
length to width on main stems are the easiest differences to observe in the
field. In one examination, A. longifolia ssp. longifolia ranged from [5-]9.4-
12[-20] x [0.5-]1.2-1.5[-1.9]cm; A. longifolia ssp. sophorae ranged from
[5-15.7-8.6[-12] x [1-]1.25-2.9[-3]cm. Leaves of A. longifolia ssp. longifo-
lia are usually widest near or below the middle, narrowing gradually to the
apex; leaves of A. longifolia ssp. sophorae are usually widest near or above
the middle, narrowing abruptly towards the apex. Seed pods of A. longi-
folia ssp. sophorae are more contorted than those of A. longifolia ssp. lon-
gifolia [which are +- straight], and the seeds are larger and heavier [as well
as being more numerous per-pod, on average]. Pods of A. longifolia ssp.
sophorae are dark reddish-brown, whilst those of A. longifolia ssp. longifo-
lia are brown. Chemically, A. longifolia ssp. sophorae leaf has a more com-
plex flavonoid composition than A. longifolia ssp. longifolia (Butcher et al.
2001; Murray et al. 1978).

A. obtusifolia is readily distinguished from A. longifolia ssp. longifolia
by the thicker, more rigid phyllodes, with resinous margins, of the former.
A. maidenii and A. obtusifolia can also appear very similar in some in-
stances, due to their wide variation and frequent co-habitation in the wild.
Despite this, there are important differences which easily separate them.
Leaves of A. maidenii are relatively light and flexible compared to those
of A. obtusifolia, which are thick and leathery, and often have irregular,
reddish margins, and reddish new growth. The nervation on A. maide-
nii is very fine and sparsely anastomosing, whilst A. obtusifolia nerva-
tion is more distanced and prominent. Flowers of A. obtusifolia are a light
creamy yellow, whilst those of A. maidenii are golden yellow. Fruit of A.
obtusifolia is straight, and fruit of A. maidenii is usually highly contort-
ed (Entwistle et al. 1996; Mulga pers. comm.; pers. obs.). A. obtusifolia
[as A. intertexta] was once confused with the similar A. orites (Clarke-
Lewis & Dainis 1964), which has since been recognised as a separate spe-
cies (Pedley 1964).

Exploitation for drug content has lead to much destructive harvesting
of several Acacia spp. in Australia, causing noticeable damage in National
Parks. This has particularly been a problem with A. phlebophylla [which
has a very small population and is difficult to cultivate] and A. obtusifolia
(E 1996; pers. comms.).

People outside of Australia may have difficulty in cultivating Australian
Acacia spp., as the roots of the plants grow in symbiosis with soil-dwell-
ing rhizobium bacteria. Rhizobium innoculants for various groups of
Leguminous plants can be obtained from some horticultural suppliers.
A. phlebophylla seed should be germinated as for A. obtusifolia, but may
take up to a month to germinate; keep slightly moist in this time. In prac-
tice the seeds seem to have a low viability. Enjoys a sunny position, and a
coarse, well-drained soil with elements of sand, gravel and granite; fertilise
with granite or rock dust. Water only moderately; fungus-sensitive. Hardy,
cold-tolerant (Floyd pers. comm.).

ACANTHURUS, KYPHOSUS, MUGIL,
NEOMYXUS, MULLOIDICHTHYS,
UPENEUS, ABUDEFDUF, EPINEPHELUS,
SARPA and SIGANUS

(Acanthuridae)

Acanthurus triostegus L. ssp. sandvicensis Streets — convict
surgeonfish, tang, convict tang, manini

(Kyphosidae)

Kyphosus bigibbus Lacepéde (K. fuscus Lacepéde) — brown chub, grey
seachub, grey drummer, insular rudderfish, isuzumi, nenue, karamami
pakavai, minami-isuzumi, petit wiwa, umuleo, renigiiy

Kyphosus cinerascens Forsskdl (Pimelepterus cinerascens Forssk.;
Sciaena cinerascens Forssk.) — seachub, blue seachub, snubnose
chub, highfin chub, chub, rudderfish, highfin rudderfish, bluefish,
Ashen drummer, topsail drummer, isuzumi, tenjikuisaki, kibawo,
kuwa, nenue, manaloa, achlat karang, beras-beras, renigiiy, sirisiriwai

Kyphosus vaigiensis (Quoy et Gaimard) (K. bleekeri Fowler; K. gibsoni
Ogelby; K. lembus (Cuvier); Pimelepterus vaigiensis Quoy et
Gaimard; Segutilum gibsoni Ogelby) — sea chub, lowfin chub, blue
seachub, brassy chub, brass bream, drummer, Waigeu drummer, large-
tailed drummer, low-finned drummer, lowfin rudderfish, isuzumi,
nenue, saborre, renigiiy, lupak, yaaji
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(Mugilidae)

Mugil cephalus L. (M. strongylocephalus Richardson) — common grey
mullet, flathead mullet, longarm mullet, black mullet, bright mullet,
hardgut mullet, striped mullet, springer, ama ama, pua ama, haarder,
kahaha, wu tau tze

Neomyxus chaptalii (Eydoux er Souleyer) (Chaenomugil nauticus
Bryan et Herre; Mugil chaptalii Eydoux et Souleyer) — silvery mullet,
Chaptall’s mullet, eatar, uoauoa

(Mullidae)

Mulloidichthys flavolineatus Lacepede (M. samoensis (Giinther);
Mulloides samoensis Giinther; Mullus flavolineatus Lacepéede) —
goatfish, gold-striped goatfish, golden goatfish, yellowstripe goatfish,
Samoan goatfish, pallid goatfish, bait goatfish, surmullet, weke,
weke’a’a [‘staring weke’], weke ‘ula [‘scarlet weke’, ‘ghost weke’],
weke ke’oke’o [‘white weke’], sand weke, baybayo, kawe, oama, tubac,
tuyo, afolu i’a sina

Upeneus arge Fordan et Evermann — goatfish, gold-striped goatfish, band-
tailed goatfish, surmullet, weke, weke pueo [‘owl weke’], weke nono
[‘red weke’], weke pahulu [‘nightmare weke’], jome, rouget, tebaweina,
te maebo, tubac, tuyo, afolu i’a sina

(Pomacentridae)

Abudefdufseptemfasciatus (Cuvier) (A. multifasciatus Seale; A. paee
Curtiss; Chaetodon rotundus L.; Glyphisodon septemfasciatus
Cuvier) — sergeant major, seven-banded sergeant major, banded
sergeant, sevenbar damsel, damselfish, maomao, ulavapua, alala saga,
mutu, bakej, tebukibuki, palata, shichisen-suzumedai

(Serranidae)

Epinephelus corallicola (Valenciennes) (Seranus altivelioides Blecker;
S. corallicola Valenciennes) — grouper, coral grouper, coral rock cod,
gatala, rero, baraka, kugtung, vieille, hiregurohata, bulang, lapu-lapu,
kusele, kerapu belosoh

(Siganidae)

Siganus argenteus (Quoy et Gaimard) (S. rostratus (Valenciennes);
Amphacanthus argenteus Quoy et Gaimard; A. rostratus
Valenciennes; Teuthis argentea (Quoy et Gaimard); T. rostrata
Valenciennes) — rabbitfish, silver rabbitfish, forktail rabbitfish,
streamlined rabbitfoot, streaked spinefoot, rabbitface spinefoot,
Roman-nose spinefoot, spinefoot, baliwis, malava, palit, cordonnier,
hana-aigo, shimofuri aigo

Siganus canaliculatus (Park) (S. oramin (Bloch et Schneider);
Amphacanthus dorsalis Valenciennes; Chaetodon canaliculatus
Park; Teuthis oramin (Bloch et Schneider)) — rabbitfish, seagrass
rabbitfish, spiny rabbitfish, slimy rabbitfish, white-spotted rabbitfish,
white-spotted spinefoot, pearly spinefoot, pearl-spotted spinefoot,
gold-lined spinefoot, ellok, mole, lopauulu, baliwis, palit, shimofuri-

aigo
Siganus corallinus (Valenciennes) (Amphacanthus corralinus
Valenciennes; Teuthis corallina (Valenciennes)) — blue-spotted

spinefoot, orange spinefoot, ocellated orange spinefoot, coral spinefoot,
coral rabbitfish, spotted rabbitfish, cordonnier brisant, sango-aigo,
sigano coral, kelang, lambai, belaris, igesheosheo

Siganus luridus Riippell — dusky spinefoot, mouwasit

Siganus rivulatus Forssk. (Amphacanthus rivulata (Forssk.); A.
sigan Klunzinger; Scarus rivulatus (Forssk.); Teuthis rivulatus
(Forssk.)) — rabbitfish, rivulated rabbitfish, marbled spinefoot, baliwis,
palit, cordonnier

Siganus spinus L. — little spinefoot, black spinefoot, scribbled spinefoot,
bluntnosed spinefish, spiny rabbitfish, scribbled rabbitfish, black
trevally, blue-spotted trevally, batwayi, safi, seeseege, epong

(Sparidae)

Sarpasalpa (L.) Smith (Boops goreensis Valenciennes; B. salpa L.; Box
goreensis Valenciennes; Box salpa L.; Eusalpa salpa L.; Sparus
salpa L.) — sea bream, goldline, salpa, saupe, salema, salema porgy,
strepie

These fish, all colloquially referred to as ‘weke’ or ‘dreamfish’, have
been implicated in a condition known to medics as ‘ichthyoallyeinotox-
ism’, or more simply, ‘hallucinatory mullet poisoning’. This phenomenon
has occasionally been noted from some areas of Hawaii and Norfolk Island
[near Australia], as well as the Indian Ocean, and the Mediterranean for
Sarpa spp. Around Hawaii [Kauai and Moloka’i] the fish are said to only
be toxic from certain localities, and then only from June to August. Some
locals say the toxic mullet and goatfish species often have red blotches on
the surfaces of the lips and sides of the head. However, these features are
not a fail-safe method of distinguishing between toxic and nontoxic speci-
mens. The toxicity seems to be more or less random in populations of these
fish. Different people also seem to display very different tolerances to the
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fish. Eating from the same catch, some people may become intoxicated,
while others do not (Halstead 1988; Helfrich & Banner 1960). An uni-
dentified fish found off the coast of Trujillo [Peru] is known as ‘borracho’,
and its flesh is reported to be “highly hallucinogenic” (Kennedy 1982). In
Mascareignes [Reunion Island], Siganus spinus is known as “the fish that
inebriates”. Sarpa salpa is said to have been used “for recreational pur-
poses in the Mediterranean during the Roman Empire”, and some Arabs
know it as “the fish that makes dreams”. Recently it has caused some ‘hal-
lucinogenic’ poisonings that have been confused with ciguatera [see be-
low]. It is sometimes sold in fish markets in the Mediterranean despite be-
ing known by local fishmongers to occasionally have these effects, though
in Italy and Spain it is not regarded as edible (De Haro & Pommier 2006).
Smith & Heemstra (1986) commented that “the flesh is tasty when quite
fresh, but soon softens and is not much esteemed”.

The Hawaiian term ‘weke’ translates roughly to ‘opening a crack, or
door’. Weke fish were once valued in sorcery, and much-used as offerings
to the gods (Pukui & Elbert 1971), though their use today does not ap-
pear to have any ritual significance. Pukui & Elbert (1971) also mention
a connection with the deity Pahulu [‘nightmare’], who ruled over a horde
of ghosts on his island home of Lana’i [adjacent to Moloka’i — see above].
Pahulu’s soul influenced certain fish in the area so that they would bring
about nightmares in anyone who consumed them. It is still believed lo-
cally that the resultant nightmares are worse from fish caught closest to
Lana’i (Pukui & Elbert 1971).

The flesh of the whole fish may be eaten, but the head and brain are
considered the most potent parts; not gutting the fish immediately after
catching is also reputed to give more powerful effects. It reportedly makes
no difference whether the fish is cooked or not. The symptoms of eating
the ‘toxic’ fish consist of an itching or burning in the throat immediately
after eating, in some people; some may experience muscular weakness and
loss of coordination; some complain of a tight constriction of the chest.
Gastric distress is sometimes reported. From 10 minutes to 2 hours af-
ter ingestion, CNS effects manifest, including hallucinations, mental de-
pression, dizziness and loss of equilibrium. These effects last for 3-24(-
36) hours, before complete recovery. If the consumer goes to sleep just
before the effects begin, nightmares or unusual and vivid dreams may
be experienced (De Haro & Pommier 2006; Halstead 1988; Helfrich &
Banner 1960).

The existence of the dreamfish phenomenon was first revealed to
the western public through an article in National Geographic (Roughley
1960), which included some interesting descriptions of the effects of the
fish caught off Norfolk Island [Kyphosus fuscus — see below]. A local is-
lander told Roughley “The small ones don’t affect me, but once I had a
big one for supper. I spent that night on an operating table, with the sur-
geon doing one operation after another — always cutting through a new
and expensive suit I had just purchased.” The photographer for the arti-
cle, Joe Roberts [“who usually doesn’t dream at all”’], consumed a single
broiled specimen, and reported the next morning, “It was pure science
fiction. I saw a new kind of car, steered with a stick like a plane. And then
I was taking pictures of a monument to mark man’s first trip into space.”
Finally, Roughley ate a specimen himself for supper. In his own words —
“I found it tasty, but strong flavoured, like mackerel. I told myself not to
dream. But no. I dreamed I was at a party where everybody was nude and
the band played ‘Yes, we have no pajamas’” (Roughley 1960)!

The compounds responsible for causing the symptoms of hallucina-
tory mullet poisoning have not yet been identified, and there is still much
room for speculation. It is interesting to note that some of these ‘halluci-
nogenic’ species are also important commercial fish, which are widely eat-
en without any resultant psychoactivity [most of the time!].

The dreamfish Kyphosus fuscus, sometimes eaten at Norfolk Island
(Roughley 1960), has been claimed to contain 5-methoxy-DMT, but there
does not seem to be any chemical literature to support this (Ott 1993;
Stafford 1992). K. fuscus is now considered a synonym for immature
specimens of K. bigibbus (http://www.fishbase.org/). The presence of vi-
sionary tryptamines would not be entirely unlikely, however, due to their
known presence in mammalian brains (eg. Corbett et al. 1978; Relkin
1983a), and the presence of tryptamines in other marine life (Shulgin
& Shulgin 1997; see also Endnotes). Given that even common commer-
cial fish - raw or cooked - contain f-carbolines [see Influencing Endogenous
Chemuistry], it is tempting to explain the chemical mechanism of hallucina-
tory fish poisoning as an ayahuasca effect [see Merhods of Ingestion] or, in
this case, ‘fishuasca’ (pers. obs.)!

There is a strong possibility that ‘toxic’ specimens of these fish ac-
cumulate psychoactive compounds, or precursors to psychoactive com-
pounds, from their diet. Hawaiian fishermen sometimes attribute the tox-
icity to the blue-green alga Lyngyba majuscula, known as ‘stinging lumu’.
This has been refuted for a number of reasons. Firstly, the toxic fish are
not known to feed on L. majuscula. Secondly, there is a lack of meaning-
ful correlation between the occurrence of hallucinatory mullet poisoning
and the distribution of L. majuscula (Helfrich & Banner 1960). L. ma-
juscula has also been suggested as a source of ‘ciguatera poisoning’ [see
below], which has different symptoms than the hallucinatory poisonings
(Halstead 1988). However, this does not rule out algae altogether. Many
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of these fish do feed on a variety of algae [some closely related to L. ma-
juscula] and diatoms, and Siganus fuscescens, a close relative of some of
the ‘hallucinogenic’ fish, does feed on L. majuscula. Seasonal and other
variations in the toxicity might also relate to fluctuations in the ability of
the fish to metabolise certain chemicals from their diet, leading either to
their accumulation or their absence. Algae [and other marine organisms]
can also be very variable in their chemical content, leading to further un-
certainties (theobromus pers. comm. 2001).

Some blue-green algal blooms [cyanobacteria] produce powerful tox-
ins — Anabaena flosaquae and Aphanizomenon flosaquae both produce
anatoxin-a [up to c.1%], a potent cocaine-analogue [agonist of nicotinic
acetylcholine receptors (3-50 times more potent than nicotine at neuronal
receptors), stimulating catecholamine release, also with anticholinesterase
properties; highly toxic, can cause death by respiratory paralysis]. Toxin
production is increased with age, and at temperatures in the low 20’s [°C].
Whilst these species also exist in non-toxic strains, there are also ana-
toxin-a producing strains of Cylindospermum spp. and Oscillatoria spp.
(Buckingham et al. ed. 1994; Hunter 1992; Molloy et al. 1995; Rapala
et al. 1993). Aphanizomenon flosaquae has been used in a controversial
blue-green alga health product, which was claimed to boost energy levels;
some users did report feelings of stimulation and increased energy, others
did not (pers. comms. 1998).

Some of these fish, and their relatives, have also been implicat-
ed in ‘ciguatera’ poisoning. The polyether ciguatoxin [which is respon-
sible for this poisoning] is thought to originate from the dinoflagellates
Gambierdiscus toxicus [contains maitotoxin], Prorocentrum lima [con-
tains okadaic acid] and other algae, which are eaten by some warm-wa-
ter fish; G. toxicus often grows adhering to Turbinaria spp. fronds.These
fish include Acanthurus triostegus, Mugil cephalus, Mulloidichthys flavo-
lineatus, Upeneus arge, and Abudefduf septemfasciatus (Halstead 1988).
In these cases, where the same species [or a sub-species, in the case of
Acanthurus triostegus] is also implicated in hallucinatory mullet poison-
ing, there may be either confusion of symptoms by physicians, or a more
complex variation in toxicity of these fish not yet understood (pers. obs.).
Indeed, “ciguatera has become a general term used to describe fish poi-
soning caused by the consumption of tropical and subtropical finfish that
can be differentiated from those related to histamine or tetrodotoxin® [see
Endnotes] (Iwaoka et al. 1992), and by these criteria hallucinatory poison-
ing would be included under the broad umbrella of ‘ciguatera’ (pers. obs.).
Symptoms may appear almost immediately, or up to 30 hours following
consumption, and may vary between cases. Initial symptoms include ab-
dominal pain, nausea, vomiting, watery diarrhoea, and sometimes tingling
sensations and numbness of the mouth and throat. Other symptoms may
include headache, blurred vision, photophobia, temporary blindness, my-
driasis, malaise, anxiety, dizziness, motor incoordination, insomnia, ex-
haustion, weakness, pallor, ataxia, prostration, chills, fever, sweating, itch-
ing, cyanosis and rapid, weak pulse. Sometimes extensive skin disorders
develop, and hair and/or nails may be lost. Severe poisonings may involve
a continuing decline in motor coordination, diminished reflexes, difficul-
ty in speaking, ‘pins and needles’, muscular paralysis, muscular twitches,
tremors, convulsions, coma, and finally death from respiratory paralysis.
Severe poisonings which are survived may take a long time to fully recov-
er from, with some symptoms recurring many years later. Ciguatera poi-
soning involves a very large number of fish species, many of which are also
considered good to eat under other circumstances (Halstead 1988).

Acanthurus triostegus from waters off the west coasts of Oahu and
Hawaii was assayed for toxicity; ciguatoxin and/or related compounds
were tentatively found in only 4% of fish analysed, although toxicity to
mice extended randomly across much of the sample, indicating the pres-
ence of unrecognised toxins different to ciguatoxin. There was high varia-
bility in toxicity of different specimens caught from the same area and at
the same time of day. The most lethal toxicity was found in methanol ex-
tracts, followed by hexane extracts; water extracts were largely survived
with complete recovery from symptoms after 6hrs. Human skin contact
with the water extract brought about a localised tingling sensation taking
effect within 10min. and lasting 30min. (Iwaoka et al. 1992).

Kyphosus vaigiensis grows to 58cm; silvery-grey to bluish, darker
to olive-brown above, with a close-set series of bright golden ribbons run-
ning head to tail; usually a patch of yellow-orange or silvery-white below
the eye. Pectoral fin bright yellow, all others grey; 14-15 spines and rays in
dorsal fin, soft dorsal rays very slightly shorter than dorsal spines; 12-13
spines and rays in anal fin. Jaws with single row of compressed incisors.

On rocky outcrops along northern coastline of Australia — shoals often
seen in shallow waters of coral reef lagoons on the Great Barrier Reef, ex-
tending down into the Capricorn/Bunker Group area; Indo-Pacific.

Mugil cephalus grows to 76cm, weighing up to 8kg; olive-green
above with silvery sides when in ocean, darker and browner from riv-
ers and estuaries; small black spot at base of pectoral fin; body moderate-
ly elongate and compressed; head bluntly rounded and broad; eye almost
obscured by a prominent adipose lid, a narrow slit over the pupil being
uncovered; lower lip very thin with double symphysial knob. Jaws with row
of setiform teeth on each, easily-shed. Anal fin with 8 rays, as with dorsal
fin; pectoral rays 16-17. 1st and 2nd dorsal origins respectively opposite
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the 12th and 24th scales; anal origin slightly before the 2nd dorsal; pecto-
ral reaches the 10th scale, with a distinct axillary scale.

Found in coastal and estuarine waters, entering fresh water; Indo-
Pacific. Most important commercial fish in Queensland [Australia]
(Grant 1982).

Acanthurus triostegus ssp. sandvicensis is found in Hawaiian waters;
A. triostegus is more widely distributed.

Abudefduf septemfasciatus is found in the Indo-Pacific, in lagoons
and outer reefs.

Siganus oramin is found in the Indo-Pacific, and near east Africa and
Saudi Arabia (Halstead 1988). S. argenteus and S. corallinus have caused
poisonings in Mauritius, S. luridus in Israel, S. rivulatus in Mauritius and
possibly Israel, and S. spinus in Reunion (De Haro & Pommier 2006).

Sarpa salpa occurs in the Mediterranean, and e. Atlantic around S.
Africa to s. Mozambique (Smith & Heemstra ed. 1986); it has caused poi-
sonings in France, Tunisia and Israel (De Haro & Pommier 2006).

Other listed species are all found in the Indo-Pacific region (Halstead
1988).

Note — as some of the colour-related colloquial names of these fish
seem to contradict each other, it should be mentioned that some fish
change colour depending on maturity, what they are doing, and whether
or not they are in the water.

ACORUS
(Araceae)

ACORUS CALAMUS

Acorus calamus L. (A. aromaticus Gilib.; A. odoratus Lam.) — sweet
flag, sweet sedge, sweet calamus, ratroot, myrtle flag, rush, calamus,
ugragandha, wasa, che ts’ang p’ou, pai ch’ang, chang pu

Acorus calamus var. americanus (Raf.) Wulff (A. americanus (Raf.)
Raf.) — makatek, makakerekerep, wee-kees

Acorus calamus var. angustifolius (A. angustifolius Schor; A.
calamus var. angustatus Bess.) — shui chang pu

Acorus calamus var. calamus (A. asiaticus Nakai; A. calamus var.
vulgaris L.)

Acorus gramineus Airon (A. pusillus Siebold) — shih chang pu, ch’ang
p’u, akha

Used in medicine since the time of Hippocrates, sweet flag was an
important ingredient in various preparations wherever it grew. The
Sumerians used it in their sacred incenses, as did the ancient Egyptians,
who also used the rhizome as an aphrodisiac. The Romans and Arabs also
knew of its aphrodisiac properties. It has long been used in Ayurvedic
medicine to treat diarrhoea and insanity, and the Chinese use it [A. cala-
mus var. angustifolius and A. gramineus] to treat epilepsy, stroke, asthma,
insomnia and arthritis. It is also said to ‘replenish intelligence’, and treat
amnesia and ‘excessive dreaming’, and acts as a CNS-depressant seda-
tive. In China it has been used in a potion consumed to ‘see spirits’, con-
taining also Podophyllum pleianthum [see Mandragora] and Cannabis
fruit [see Cannabis for further discussion of this potion]. In France, A.
calamus has been added to beers, and in Holland, children chew the rhi-
zome. Sometimes, the powdered rhizome is used to protect clothes from
insect damage, and to kill fleas. The leaves may be scattered on the floor to
deter pests and improve the odour of a room (Bremness 1994; Chopra et
al. 1965; Hsu et al. 1986; Li 1978; Motley 1994; Nadkarni 1976; Ritsch

73



THE PLANTS AND ANIMALS

1992; Samorini & Festi 1995). Also, European witches may have used
A. calamus var. calamus in some of their flying ointments (Ott 1993).
Nowadays, the plants are used in perfumery, and in some countries the
rhizome is sold as a crystallised sweet, like glazed ginger [see Endnotes].

The Cherokee use A. calamus var. americanus as a stimulant, anti-
spasmodic and diuretic, and to treat digestive disorders, flatulence, intes-
tinal worms, colds and headache. Many Native American tribal groups
have similar uses for the herb, and chew, snuff, smoke or decoct it as
a daily stimulant tonic and antifatigue agent. Many tribes also attribute
mystical powers to the plant. Dakota warriors chewed it to a paste and
rubbed it on their faces before battle, to make them calm and fearless. The
Saulteau smoke it with tobacco [see Nicotiana] to relieve headache, as
well as using it as a poultice for wounds and pains. The Cree, who know
it as ‘wee-kees’ [‘musk-rat root’], use it as a stimulant and aphrodisiac,
chewing a small piece of the root [2.5-5cm length] while walking or hunt-
ing [or loving!]. The Cheyenne tie a piece of the rhizome to their chil-
dren’s night clothes to keep ‘night spirits’ away, and the Sioux also use it
to keep away ghosts or evil spirits. The rhizome has also been used by the
Omaha and Sioux, in the form of a snuff and an infusion, respectively, as
a horse stimulant (Hamel & Chiltoskey 1975; Kindscher 1992; Morgan
1980, 1981; Motley 1994; Plowman 1969; Ritsch 1992).

In the Western Highlands of Papua New Guinea, the Raiapu Enga
give A. calamus rhizome to their dogs as a hunting stimulant; it is pre-
pared by chewing, and administered by spitting it into the noses of the
dogs (Thomas 2001a). A. calamus is widely used for ritual magic in Papua
New Guinea. It has been used “to make young men grow tall and strong,
to promote success in hunting, to attract wealth and to prevent face paint
from running during ceremonial dancing”. It is also used in love magic
(Paijmans ed. 1976).

Two westerners living with the Cree in the 1960’s experimented on 5
occasions with large doses [c.25cm length] of the rhizome [reported as A.
calamus — presumably it was A. calamus var. americanus], and reported
‘LSD-like’ experiences (Morgan 1980). Some modern-day experimenters
have experienced no effect, or only sickness, from chewing the rhizome.
Many others experience strong CNS-stimulation and mild sensory alter-
ations from both American and Eurasian varieties, as well as with A. gra-
mineus (pers. comms.). A self-experiment by Giorgio Samorini with 20g
A. calamus rhizome produced a psychedelic state of moderate intensity,
lasting 4-6 hours (Samorini & Festi 1995). I have experimented with an al-
cohol extract [inactive, possibly due to age] and chewed dry rhizome piec-
es [c.24g] of what was believed to have been A. calamus var. calamus. In
the latter experiment, the rhizome pieces were swallowed when exhaust-
ed of flavour. The dose was chewed over the course of several hours, expe-
riencing after this time a pleasant CNS-stimulation, not unlike the initial
sensations of a mescaline experience. The effects developed no further, but
the stimulation persisted for at least another 5-6 hours. On another occa-
sion I ingested, in a similar fashion, rhizome slices of A. gramineus [esti-
mated c.25cm length of rhizome c.1cm thick — this is really a wild guess].
The same CNS-stimulation was experienced, but after several hours mild
delirium and nausea set in, followed quickly by sweating, stomach pain
and severe vomiting, leaving a horrible after-taste throughout my nose,
mouth and throat; I vomited twice more in the next 10 hours. Sweet flag
rhizomes taste spicy, pungent and slightly sweet, with a bitter after-taste
that gets nastier the longer the rhizome is chewed (pers. obs.).

There has been controversy about the true nature of sweet flag’s psy-
choactive properties. This may be partially explained by the fact that the
three varieties of A. calamus have been confused as one, and each has
a different chemical and genetic profile. A. calamus var. americanus is
found in N. America and Siberia; A. calamus var. angustifolius is found
in India; and A. calamus var. calamus is found in Europe and n. India,
and is sterile (Bruneton 1995; Darke ed. 1994). Populations of A. cal-
amus var. calamus have also been found naturalised in Canada and the
US (Packer & Ringius 1984). In animal experiments, Indian A. calamus
[probably var. angustifolius] has generally shown sedative, tranquillising,
analgesic, anticonvulsant, antiarrhythmic, antiadrenergic, and MAOI ef-
fects (Opdyke 1977). Rhizomes of most varieties yield 1.5-9% essential
oil, and fresh aerial parts have yielded 0.12% (Bruneton 1995; Chopra et
al. 1965; Nadkarni 1976).

Here the confusion spreads — B-asarone, frequently the major com-
ponent of the essential oils [see below], acts as a sedative on its own, but
the liver is potentially capable of aminating this chemical into the po-
tent psychedelic TMA-2 (Shulgin 1976; Shulgin et al. 1967). Asian sweet
flags, high in asarones, are often used as sedatives, with no greater level of
psychotropic activity noted amongst these cultures [except for aphrodisi-
ac effects] (eg. see Perry & Metzger 1980), doses possibly being too small
[usually 1.5-7.5g]. A. calamus essential oil is generally said to have tran-
quillising properties. However, A. calamus var. americanus is used wide-
ly as a stimulant, and claimed to be psychedelic in higher doses, but con-
tains little or no asarone. Could there be other active agents responsible, or
is there even wider chemical variation than is now thought?

A. calamus var. americanus is devoid of B-asarone, which has been be-
lieved to be the ‘active principle’ in sweet flags. The rhizome essential oil
[1.7% yield] is rich in sesquiterpene ketones, including shyobunone, iso-
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shyobunone, 2,6-di-epi-shyobunone, acorenone, isoacorone and preisoca-
lamendiol (Keller & Stahl 1983).

A. calamus var. angustifolius is dominant [up to 96% of the essential
oil] in B-asarone (Motley 1994).

A. calamus var. calamus essential oil contains usually not more than
10% phenylpropanoids, mostly B-asarone, methyleugenol and eugenol, as well
as sometimes calamol [an isomer of asarone]; also found are sesquiterpe-
noids such as acorenone [8%], B-gurjunene [6.7%], shyobunone [2.6%],
isoshyobunone [6.2%], calamendiol [3.8%], a-selinine [3.8%], a-cala-
corene [3.5%], calamusenone [3.2%], camphene [3.2%], p-cymene [an-
algesic], y-cadinene, linalol [sedative, fungistatic, antiseptic], a-terpineol,
and a-cadinol (Battaglia 1995; Bruneton 1995; Chopra et al. 1965; Hall
1973; Harborne & Baxter ed. 1993).

A. gramineus has yielded 0.5-0.9% essential oil, mostly consisting of
asarone (Hsu et al. 1986). In cultured rat neurons, a methanol extract of
the rhizome showed a neuroprotective action against neurotoxicity medi-
ated by glycine binding-sites of NMDA receptors (Choa et al. 2000).

Acorus calamus is a perennial wetland herb with a creeping and
branching horizontal aromatic rhizome, tinted pink. Leaves equitant, ba-
sally sheathing, 1.7-3.8cm x 0.9-1.8m, rather rigid, bright green, acute,
nerves parallel, midrib distinct; in emerging leaves, sporadic zones of lat-
eral wrinkling and puckering. Spathe and peduncle barely distinguishable;
peduncle narrower than leaves, strongly 2-3-ridged; spathe 15-75cm long;
pedicel 3.2-3.8cm broad; spadix sessile, borne at or above midpoint of
spathe/peduncle and held at 45°, cylindric, obtuse, slightly curved, yellow,
becoming green, 5-10 x 1.2-3cm, densely crowded with bisexual flow-
ers; sepals 5, orbicular, concave, incurved, as long as ovary, scarious; sta-
mens 6, filaments linear-flat; anthers yellow, reniform. Ovary conical, 2-3-
celled; stigma minute; ovules many, pendulous from the top of each cell.
Fruit turbinate, prismatic, top pyramidal, few-seeded; seeds oblong, mi-
cropyle often fimbriate.

Throughout northern hemisphere, generally in marshes and at edg-
es of waterways (Chopra et al. 1965; Darke ed. 1994); prefers rich, loamy
soil in a sunny position, kept permanently moist. Propagate from very
fresh seed, or by root division in spring and autumn (pers. comms.).

ACRAEA
(Nymphalidae, subfamily Heliconiinael/Acraeinae)

Acraea andromacha Fab. (A. entoria Godart; A. theodote Wallengren;
Papilio andromacha Fab.) — glasswing butterfly

This rather inconspicuous looking butterfly, the only Australian rep-
resentative of the subfamily Acraeinae, is of interest because of a chemical
curiosity. The eggs of the butterfly are laid on species of wild passionfruit
[Adenia heterophylla, A. populifolia and Passiflora spp.], some of which
produce B-carboline alkaloids and cyanogenic compounds. These chemi-
cals are passed on to the larvae and the adult butterfly, as part of a chem-
ical defence system against predators (Burns & Rotherham 1977; Fisher
1995; Watson & Whalley 1975). The Passiflora spp. utilised are P. alba, P.
suberosa [both native to Australia], P. mollissima, P. edulis and P. ligula-
ris, though the larvae do not thrive on these latter two species (Herbison-
Evans & Crossley 2000).

Adult butterflies, which fed as larvae on B-carboline-containing plant
material [species not noted], were shown to contain small amounts of
norharman [B-carboline], harman [major alkaloid] and harmine. Along
with Heliconius spp., butterfly samples also contained [as confirmed by
TLC] 6-MeO-harman and harmaline (Cavin & Rodriguez 1988), though
it is not made clear whether this applied to all species analysed.

Acraea andromacha eggs are pale yellow, slightly higher than wide,
vertically ribbed, and laid in clusters on Adenia and Passiflora spp.; lar-
vae yellow-brown to brownish-black, with numerous long black branched
spines in longitudinal rows, arising from blue-black areas at the base, c.6
spines to each segment, upper part of head yellow, black below; pupa
slender and elongate, creamy-yellow to brown, with irregular black lines
on wing cases and orange spots edged with black on abdomen, attached
by its tail to a pad of silk spun on a sheltered object near the food plant.
Adult butterfly slow-flying, +- polymorphic, sexes similar in size and col-
ouration, 50-60mm long, average wingspan 5.4-5.7cm, forewings almost
transparent, underside almost the same as upperside, but hindwings with
larger creamy spots in the blackish margins; beneath the tip of the abdo-
men, females have a shiny plate or pouch on which a brown mass called a
sphragis is deposited by the male after copulation to prevent another fer-
tilisation.

New Caledonia, New Georgia, Indonesia, Sulawesi [Celebes], New
Guinea, Samoa, Fiji, Australia [n. WA, NT and QIld to Sydney (NSW)
all year — occasionally s. to Vic. and Adelaide (SA) in late summer and
autumn, when unusually humid] (Burns & Rotherham 1977; Watson &
Whalley 1975).
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ACTINIDIA

(Actimidiaceae)

Actinidia arguta (Siebold et Zucc.) Planch. ex Miq. (Trochostigma
arguta Siebold et Zucc.)

Actinidia kolomikta (Maxim. et Rupr.) Maxim. (A. gagnepainii Nakai;
A. kolomikta var. gagnepainii (Nakai) H.L. Li; Prunus kolomikta
Maxim. et Rupr.) — miyama-matatabi

Actinidia polygama (Siebold et Zucc.) Maxim. (A. lecomtei Nakai;
A. polygama Mig.; A. polygama var. lecomtei (Nakai) H.L. Li;
A. repanda Honda; A. volubilis Franch. et Sav.; Trochostigma
polygama Siebold et Zucc.) — silver vine, Chinese cat powder, ch’ang-
chu, mu tian liao, matatabi

In China, plants of the genus Actinidia are called ‘yang-tao’, and have
been cultivated there since at least 770AD. A. deliciosa [A. chinensis] is
the common ‘kiwi fruit’, or ‘Chinese gooseberry’. A. arguta sap is used by
the Ainu of Siberia as an expectorant. A. polygama is used in TCM in rice
wine, as a sedative to depress the limbic system. A decoction of the stem is
used as a sedative in Russia and Ukraine. The plant is also sometimes used
in zoos to tranquillise and inebriate large cats. A. kolomikta is also useful
in this regard. When smoked, A. polygama has a similar effect to ‘catnip’
[see Nepeta] (Emboden 1979a; Ott 1993).

The chemicals responsible for the cat-attracting/inebriating effects of
these plants are primarily actinidine [a monoterpenoid pyridine alkaloid],
matatabilactone [a mixture of iridomyrmecin and isoiridomyrmecin], and
other similar lactones, such as are found in Nepeta (Sakan et al. 1959a,
1959b, 1965; Tucker & Tucker 1988). See Endnotes for the occurrence of
these compounds in insects.

A. arguta has yielded actinidine (Gross et al. 1972).

A. chinensis fruit contains actinidin, an acidic protein which is not the
same as actinidine (Harborne & Baxter ed. 1993).

A. polygama leaves and galls have yielded acrinidine, matatabilactone
(Sakan et al. 1959a), dihydro-nepetalactone, isodihydro-neperalactone, neo-
nepetalactone (Sakan et al. 1965), actinidiolide, dihydroactinidiolide, and
B-phenylethyl alcohol [induces salivation] (Tucker & Tucker 1988); the
iridoid enol glucosides iridodialo-B-D-gentiobioside and dehydroiridodi-
alo-B-D-gentiobioside have also been isolated from the plant (Murai &
Tagawa 1979).

Actinidia polygama is a twining vine to 5m; branchlets glabrous,
filled with white, solid pith. Leaves alternate, simple, dentate, 7-12 x 5-
8cm, ovate or ovate-oblong, apex acuminate, base acute or rounded to
subcordate, serrulate, glabrous above, usually bristly on veins, bronzed
when young, silvery-white to creamy-yellow throughout or above only, in
patches or flecks. Flowers in axillary cymes, solitary or in clusters of 2-3,
to 3cm, white, fragrant, cup-shaped; sepals and petals usually 5, rounded;
stamens numerous; anthers purple or yellow. Fruit a many-seeded berry
to 2.5cm diam., ovoid-globose, apex somewhat beaked, yellow, translu-
cent, sour. Fl. summer.

Temperate east Asia.

A. polygama var. lecomtei is different from the above in that its
leaves are glabrous beneath, and the anthers are brown. Found in w.
China.

Plant in deep and well-drained loamy soil, rich in organic matter with
neutral pH; grows well in part shade; will withstand temperatures as low
as -17°C; shelter from wind, which will easily snap and bruise young
growth (Burras ed. 1994).

ACTINOPYGA, AFROCUCUMIS,
CUCUMARIA, EUAPTA, HOLOTHURIA,
PENTACTA and STICHOPUS

(Echinodermataceae/Holothuroideae)

Actinopyga agassizi Selenka

Actinopyga lecanora Jaeger (Holothuria lecanora) — stone fish

Afrocucumis africana Semper (Pseudocucumis africana)

Cucumaria echinata Von Marenzeller

Euapta lappa Miiller

Holothuria argus Jacger (Bohadschia argus faeger) — Polynesian sea
cucumber, spotted sea cucumber, ocellated sea cucumber, sand-sifting
sea cucumber, sand-eating cuke, leopard fish sea cucumber, tiger fish

Pentacta australis Ludwig

Stichopus chloronotus Brandr — green fish

Stichopus variegatus Semper — Australian sea cucumber, curry fish,
gamat
Collectively also known as — sea cucumber, sea slug, trepang, holothu-

rie, beche de mer, fieuse de coton, hai shen [‘sea ginseng’], warripa

For centuries, Macassans from Celebes harvested sea cucumbers
from waters off the coast of Arnhem Land [n. Australia], bringing them
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to China, to be sold as ‘sea ginseng’ to the wealthy [see Panax]. They had
a repuation as a nervous stimulant and aphrodisiac. Some of the aphro-
disiac reputation may come from the phallic shape of the creature’s bod-
ies, as well as the fact that they eject liquid when excited or irritated. As
‘trepang’, sea cucumbers are a popular food in the Indo-Pacific region,
where they are boiled, dried, and sometimes smoked to leach out toxins,
in order to render them safe to eat [deaths have been reported from sea
cucumber ingestion]. Trepang is often added to soups and stews, to help
bring out the flavour of the foods it is cooked with (De Monfreid 1935;
Halstead 1988). Today, trepang is harvested from all over the world to
supply the demand for it as food.

Due to the extended cooking required for safe consumption, indige-
nous Australians of the northern coasts did not make much use of sea cu-
cumbers as food. The Warramirri, however, know of other properties —
they say that the sea cucumber has a special sexual energy which it can
impart on the consumer, and it is associated with their ‘trickster deity’
Marryalyan. Other indigenous elders from northern Australia have stated
that eating them uncooked causes vomiting and diarrhoea, followed by a
period in which the mind is affected strangely, and one feels “un-real and
delirious” (Cawte 1996). The juice of sea cucumbers such as H. argus and
H. atra has been used in Guam to catch fish, by poisoning coral reef pools
with it (Nigrelli & Jakowska 1960).

Sea cucumbers have been shown to contain steroidal glycosides called
holothurins [most concentrated in the ‘organs of Cuvier’ (see below) and
the body wall], which have anticholinergic, haemolytic, antimetabolic and
some antitumour properties. They also direct muscle-contraction, and
may be ‘irreversible’ neurotoxins. The neurotoxic potency of holothurin
A is similar to that of cocaine. Fortunately, holothurins are much less tox-
ic to mammals orally than i.p., and they are largely hydrolysed by gas-
tric acids into nontoxic products. Other compounds found include agly-
cones [such as griseogenin, koellikerigenin and holotoxinogenin], sapon-
ins [such as cucumarioside and stichoposide] and quaternary ammonium
bases [homarine]. Contact with sea cucumber toxins may result in burn-
ing pain, redness and violent inflammation, and even blindness, if brought
into contact with the eyes (Baslow 1977; Corbett 1971; Elyakov et al.
1973; Halstead 1988; Hashimoto 1979; Nigrelli & Jakowska 1960).

Sea cucumbers have an elongated body, with a series of tentacles
around the mouth (at the bottom of the body); some also have tube-feet
attached to the body. Skeleton a series of irregular plates embedded in the
skin. Organs of Cuvier are a series of tubules attached to the stem of the
respiratory tree; may be emitted from the anus (whereupon they swell and
stretch on contact with the water, becoming sticky) to entangle predators.
Habit is vertical on the sea floor, in a wide range of habitats and depths,
sometimes camouflaged with debris; they attach themselves using their
tube-feet, and move with rhythmic body contractions; they feed on fine
bottom materials and organisms, shovelled into the mouth with the ten-
tacles (Halstead 1988).

AESCULUS

(Hippocastanaceae)

Aesculus californica (Spach.) Nuit. — California buckeye

Aesculus glabra Willd. — Ohio buckeye, smooth buckeye, foetid buckeye

Aesculus hippocastanum L. (Hippocastanum vulgare Gaerm.) —
buckeye, horsechestnut, conker tree, monkey chestnut, suo huo zi

Aesculus pavia L. — red buckeye

Aesculus spp. — buckeyes

Aesculus spp. are of interest due to their obscure narcotic properties.
Seeds of A. pavia and other Aesculus spp. have been used by natives of
southern and eastern US to stun fish. A. glabra and other Aesculus spp.
were used in N. America in the 19th century as an opium substitute [see
Papaver]. A Dr McDowell from this time claimed that 0.65g of the pow-
dered seed-coat was equal in potency to 0.2g of opium. In 1877, Prof.
E.M. Hale wrote that A. glabra causes “confusion of the mind, vertigo,
stupefaction and coma”, as well as gastro-intestinal complaints. Buckeye
seeds have also been described as “an irritant of the cerebro-spinal sys-
tem”. Medicinally, they have also been used to relieve some forms of asth-
ma. In overdose, coma and death may result. A. hippocastanum is regard-
ed as having weaker effects than other species such as A. glabra (Emboden
1979a; Felter & Lloyd 1898; Pammel 1911). Most buckeyes are toxic to
stock animals, the young growth and mature fruits being considered the
most toxic parts. A. pavia has been recorded as causing incoordination,
sluggishness, excitability and twitching in cattle and horses. The flowers of
A. californica are toxic to bees, and honey made by them has also caused
poisoning in humans who have ingested it (Kingsbury 1964).

The Cherokee use A. octandra seeds as a poultice for swellings,
sprains, infections and tumors; an infusion is taken to prevent fainting,
and small pieces of the seed may be chewed and swallowed for colic. A
bark infusion is used to aid childbirth, and stop post-partum bleeding
(Hamel & Chiltoskey 1975).

During food-shortages, the treated mashed fruit of A. hippocastanum
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has been used as animal-fodder; the protein-rich seeds have been ground
and made into flour or a coffee substitute [see Coffea], after washing and
boiling to remove toxins. The plant has been implicated in the deaths of
children who ate the nuts. They have been reported to cause inflamma-
tion of mucous membranes, burning sensations in the stomach, nausea,
and vomiting (Bremness 1994; Pammel 1911). In medicine, compounds
from the seed are used as an astringent, antiinflammatory, and to tone and
strengthen vein walls (Bruneton 1995; Chevallier 1996; Mabey et al. ed.
1990). The hardened nuts have long been popular with European school-
children in the game of ‘conkers’.

A. hippocastanum seed contains up to 10% saponins, collective-
ly called aescin [inhibits chemically-induced tumours], which is made
up of derivatives of protoaescigenin and barringtogenol; proanthocyani-
dins [epicatechol-derivatives], flavonol glycosides, 6-8% lipids [including
phytosterol, linoleic acid, palmitic acid, stearic acid], tannins, pectin, 40-
50% starch, calcium and phosphorous. Bark also contains aescin, tan-
nins and 2-3% coumarins, including aesculoside (Bruneton 1995; Chiej
1984; Harborne & Baxter ed. 1993), aesculetin, aesculin, scopolin, sco-
poletin, fraxin and fraxetin. Aesculin and aesculetin were the major cou-
marins, and maximum yields were obtained from bark of young branch-
es [1.06% coumarins], compared to wood and leaves (Reppel 1956). The
plant has also yielded butyrospermol, dicaffeoylspermidine, N,N-dicou-
marylspermidine, isoescigenin, fungitetraose, and plastoquinones 4 & 8
(Buckingham et al. ed. 1994).

Aescin is also found in other Aesculus spp. In subtoxic doses, it acts
as a respiratory stimulant, cardiac stimulant and hypotensive; it is also an-
tiinflammatory, and increases corticosterol and adrenocorticotropin levels
(Huang 1993; Rastogi & Mehrotra ed. 1990-1993).

Aesculus glabra is a tree to 10m tall; bark grey, much furrowed and
broken into scaly plates. Leaves deciduous, compound; leaflets usually
5(-7), elliptic to obovate, +- abruptly acuminate, narrowed at base, 7.5-
13cm long, finely toothed, pinnately straight-veined; petioles 10-15cm
long. Flowers in branched clusters 10-15cm long, showy, to c.3cm long,
pale greenish-yellow; pedicels jointed; calyx campanulate to tubular, ir-
regularly 5-lobed, c.6mm long, often oblique or gibbous at base; petals
(4-)5, nearly equal in length, villous-ciliolate, clawed, nearly hypogynous;
stamens (5-)7(-8), exserted to almost twice corolla length; filaments long,
slender, often unequal in length; anthers elliptical, glandular-apiculate, 2-
celled, opening longitudinally. Ovary 3-celled; style 1; pistils mostly im-
perfect and sterile. Fruit a capsule to 5cm diam., prickly, with 1-2 seeds;
seeds to 35mm wide, with thick coat and a large round pale scar. Fl. Mar.-
May.

In woodlands and bottomlands in n.e. Texas, primarily in the Ohio
and Mississippi Valleys (Correll & Johnston 1970).

‘Texas buckeye’ or ‘Mexican buckeye’, Ungnadia speciosa, is an unre-
lated plant from the Sapindaceae [see Sophora].

AGROCYBE

(Agaricaceae/Bolbitiaceae)

Agrocybe farinacea Hongo

Agrocybe semiorbicularis (Bull. ex St. Amans) Fayod (A. arenaria
(Peck) Singer; A. arenicola (Berk.) Singer; A. pediades (Rf.)
Fayod; A. semiorbicularis (Bull. ex Fr.) Fayod; A. subpediades
(Murr.) Wartling; Agaricus semiorbicularis Bull.; Naucoria
semiorbicularis (Bull.) Quél.; N. vervacti (Fr.) Kumm.)

Agrocybe sp.

In studies of Oaxacan ‘narcotic puffballs’ [see Lycoperdon,
Scleroderma], A. semiorbicularis was identified by an indigenous in-
formant as causing similar effects. Its supposed similarity in appearance to
Psilocybe mexicana was thought to have possibly caused confusion (Ott
1993), though I assume the native people would know their fungi suffi-
ciently well not to make such an error in identification. Curiously, though
the researchers ingested the puffballs identified by their informant, they
did not bioassay the Agrocybe sp.

A. farinacea, a beautiful species from Japan, has yielded 0.2-0.4% psi-
locybin. None could be detected in Japanese A. semiorbicularis (Koike et
al. 1981).

An unidentified Agrocybe sp. from Finland has also yielded 0.003%
psilocybin (Ohenoja et al. 1987).

Agrocybe semiorbicularis is a small mushroom; cap 1-3cm diam.,
yellow or whitish-greasy, ochraceous, drying to almost white, hemispher-
ical or slightly expanded, smooth, greasy, flesh white, firm and thin; stem
pallid yellow or whitish, smooth, +- equal, ring absent, flesh whitish, be-
coming tinged brown in stem-base, fibrous and full; gills cream at first,
turning coffee-brown at maturity, adnate or slightly decurrent, crowd-
ed; spores rust-brown, smooth, ellipsoid, germ pore indistinct, 10-14 x
8-11um; basidia 4-spored; gill-edge cystidia flask-shaped; gill-face cystid-
ia rarely seen; odour not distinctive; taste not distinctive. Fr. summer-au-
tumn.

Solitary, scattered, or in loose trooping groups, on soil or in grass;
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common in UK (Jordan 1995), widely distributed in N. America (Phillips
1991), and also reported from Australia (May & Wood 1997).

ALCHORNEA

(Euphorbiaceae)

Alchornea castaneifolia (Humb. et Bonpl. ex Willd.) A. Fuss. (A.
castaneifolia Baill.; A. castaneifolia Benth.; Hermesia
castaneifolia Humb. et Bonpl. ex Willd.) — hiporuru

Alchornea cordifolia (Schum. et Thonn.) Miill.-Arg. (A. cordata
(A. Fuss.) Miill.-Arg.; Schousboea cordifolia Schum. et Thonn.) —
Christmas bush, tekei, agyama, mbom, diangba [many other names]

Alchornea floribunda Miill.-Arg. — alan, elando, eando, niando, delande,
dilandu, mulolongu, kai, sumara fida

Alchornea hirtella Benth. — bwujanka, be tira, tibi, tukingi, tolokenge,
kuliwuri, tola-tamis [‘spider’s web kola’]

Alchornea laxiflora (Benth.) Pax et K. Hoffm. (Lepidoturus laxiflorus
Benth.) — uwenuwen, ububo, ijan, ijan funfun, ijandu, pepe, longoso,
urievwu

Alchornea rugosa (Lour.) Miill.-Arg. (A. hainanensis Pax et K. Hoffm.;
A. javensis Miill.-Arg.; Cladodes rugosa Lour.)

People of the Byeri cult of the Fang of Gabon [an older precursor to
today’s Bwiti — see Tabernanthe] used to consume large amounts of ‘alan’
root [A. floribunda, though one author identified alan as Hylodendron
gabonense (Leguminosae)] as an initiatory entheogen. They say the ef-
fects are weaker and shorter-acting compared to ‘iboga’ [Tabernanthe].
During the initiation proceedings, with the initiate strongly affected by the
alan root, s/he was shown the skulls of their ancestors in order to be able
to communicate with spirits of the dead. It is still sometimes used today as
an occasional iboga-additive, or as an aphrodisiac, for which purpose the
root cortex is macerated in palm-wine [see Methods of Ingestion] for sev-
eral days. It is said to produce an intense excitement, and ‘indescribable
bliss’ with later depression, vertigo and collapse, during which the spirit is
believed to journey to the land of the ancestors. Occasionally the intoxica-
tion leads to overdose and death. The sun-dried root bark may also some-
times be taken powdered, mixed with salt and food, and consumed previ-
ous to battle or tribal ritual for strength (De Smet 1996, 1998; Emboden
1979a; Pope 1969; Réitsch 1990, 1992; Samorini 1993, 1995a, 1997a).
The leaves are sometimes eaten in the Congo as an antidote to poison,
and leaf or root sap may be applied to skin afflictions or wounds (Burkill
1985-1997).

In Ivory Coast, the purgative leaves of A. cordifolia are taken in decoc-
tion and as a bath, as a sedative antispasmodic. The plant has a great va-
riety of medicinal and practical uses, and twigs are used as chewsticks. A.
hirtella root or leaf sap is taken as a sedative analgesic in w. Africa; the root
is taken by decoction, and the sap is applied topically or to scarifications.
A. laxiflora is used by the Yoruba of Nigeria in incantations to deflect ma-
levolent sorcery back to the sender (Burkill 1985-1997). A. castaneifolia
has been used in Peru as an ayahuasca-additive [see Banisteriopsis], and
is widely employed as a rheumatism treatment (Luna 1984; McKenna et
al. 1995; Ott 1994).

A. castaneifolia has yielded alchorneine, imidazole and corynantheine
type indole alkaloids [see also Corynanthe] (McKenna et al. 1995).

A. cordifolia roots and stems have yielded 0.04-0.26% alkaloids, in-
cluding possibly yohimbine (Paris & Coutarel 1958). Leaves and bark con-
tain saponins and tannins, as well as a bitter principle, alchorin (Burkill
1985-1997).

A. floribunda roots and stems yielded 0.56-1.21% alkaloids, of
which yohimbine was tentatively identified from the root extract (Paris &
Coutarel 1958). The presence of yohimbine here and in other Alchornea
spp. is thought to be in error, possibly in confusion with the alchorneine-
type indole alkaloids, which were then poorly known (Burkill 1985-1997;
De Smet 1996; Samorini 1993; pers. obs.). In a later analysis, trunk bark
yielded 0.013% alkaloids, c.66% of which was alchorneine; root bark
yielded 0.186% alkaloids, mostly alchorneine with smaller amounts of
isoalchorneine; leaves yielded 0.483% alkaloids, including isoalchorneine
and alchorneinone (Khuong-Huu et al. 1972). Given to anaesthetised
dogs, a decoction of the powdered root was found to increase the sensitiv-
ity of the sympathetic nervous system to epinephrine (De Smet 1996).

A. hirtella yielded 0.06-0.74% alkaloids from bark and roots, believed
to include yohimbine [see above] (Paris & Coutarel 1958); the trunk bark
later yielded 0.016% alkaloids, including alchorneine (Khuong-Huu et
al. 1972).

A. latifolia has yielded GABA (Durand et al. 1962).

A. rugosa leaves yielded 0.386% alkaloids, consisting of alchorneine,
alchornidine, and isopentenylguanidine alkaloids, including N1,N1-diiso-
pentenylguanidine (CSIRO 1990).

Alchornea floribunda is a leaning shrub or small tree, sometimes
subscandent, to 10m tall, mostly without milky sap; branchlets, petioles
and undersides of leaves minutely puberulous. Leaves alternate, simple,
elongate-obovate-oblanceolate, long-attenuate at base, shortly acuminate
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at apex, repand-denticulate margin, 14-31 x 6-12cm, lateral nerves in 12-
19 pairs with sessile glands at base; bracts up to 1mm long, inconspicu-
ous; petioles 0.5-3cm long. Flowers dioecious, much reduced, pale green.
Male flowers in panicles of 10-25cm long spikes, terminal, axillary, and on
old wood; calyx closed in bud, enveloping the stamens, calyx lobes valvate;
petals absent; stamens 7-8, 1-2-seriate, the outer alternate with sepals, or
all +- central; interstaminal glands absent; filaments unbranched, usual-
ly free; anthers 2-celled, opening lengthwise, anther cells pendulous, not
long-cylindrical; rudimentary ovary sometimes present. Female flowers
terminal, simple or branched, up to 11-40cm long; interstaminal glands
absent; ovary 3-celled, ovary cells 1-ovuled; ovules pendulous; styles 3,
simple, 5-15mm long, free or united at base; indumentum not stellate.
Fruit a 3-celled capsule or drupe, c.8-11mm broad, smooth, pubescent;
seeds often with conspicuous caruncle, endosperm copious, fleshy, em-
bryo straight.

In forest undergrowth; Mali, Liberia, s. Nigeria, Cameroun, Guinea,
Gabon, Zaire, Uganda, Sudan (Hutchinson & Dalziel 1955-1972).

ALSTONIA

(Apocynaceae)

Alstonia constricta F. Muell. (A. mollis Benth.) — bitterbark, quinine
bark, fever bark, Australian fever bark, Peruvian bark, whitewood,
lacambie

Alstonia scholaris (L.) R. Br. (A. cuneata Waull.; Echites scholaris
L.; Pala scholaris (L.) Roberty) — dita, dita bark, bitterbark, devil
tree, milky pine, white cheesewood, white pine, whitewood, pale mara,
chhatim, birrba, koorool, zopang, katung

Alstonia venenata R. Br. (A. venenatus Brown) — dita, addasarpa, raja-
adana, pazhamunnipala

These trees, notable for their array of indole alkaloids, have varied
medicinal uses. Bark of A. scholaris rolls off in layers, and has long been
used to make parchments. It is used in treating a number of ailments
in India — such as menstrual cramps, stomach ache, chronic ulcers, dys-
entery, diarrhoea, teeth caries, catarrh, leprosy, asthma, heart diseases,
blood diseases, tumours and general pain. Mixed with oil and milk, it is
used for earache. The bark may also be taken as a general tonic after sick-
ness (Kirtikar & Basu 1980; Nadkarni 1976). It is used by some indige-
nous peoples of n. Queensland, Australia for fever, dysentery and abdom-
inal pain, and the latex used to treat neuralgia and toothache. The tender
leaves may also be roasted and powdered to use as a poultice for skin ul-
cers (Forster & Williams 1996; Lassak & McCarthy 1990). In TCM, the
dried leaves [‘deng tai ye’] are used as an expectorant and antiphlogis-
tic (Huang 1993). The seeds have been taken as an aphrodisiac by practi-
tioners of tantric yoga, to prolong and intensify erection, and stimulate the
sensory nerves. They are prepared by crushing and soaking in water over
night, straining and drinking the water the next day; for stronger effects,
the seeds may be boiled. A starting dose for experimentation is 2g (Miller
1985; Ritsch 1990, 1992).

In India, ripe fruit of A. venenata is used to treat insanity, epilep-
sy and syphilis; the bark has also been shown to act in a similar fash-
ion (Bhattacharya et al. 1975; Kirtikar & Basu 1980; Nadkarni 1976). In
some parts of the west Pacific, A. acuminata root bark is added to palm
wine to give a bitter flavour (Usher 1974), most likely due to alkaloid con-
tent. During the early periods of Australia’s colonisation, A. constricta
bark was used as a ‘bitters’. The decocted bark was also once used by beer
brewers in England as a bitter hops substitute [see Humulus] (Cribb &
Cribb 1981). In eastern Australia, A. constricta stem bark is used as a ton-
ic and febrifuge; it is also reported to act as a cerebrospinal stimulant and
antiperiodic. The latex has also been applied to sores. Bees have been ob-
served to become intoxicated from the flower nectar — “they would drop
to the ground in a comatose state and stay there for quite a long time.
Then...they would waddle up to the plant and climb laboriously up and
get stuck into these flowers again...and down they would come...absolute
drunkards they became” (Lassak & McCarthy 1990). The plant is consid-
ered toxic to livestock (Forster & Williams 1996).

A. actinophylla [A. verticillosa] leaf and bark from Chillagoe,
Queensland [Australia], harvested in June, gave positive tests for alka-
loids, the bark more strongly so (Webb 1949).

A. brassii yielded 0.65% bases from bark; in mice, 500mg/kg [oral] of
the bases produced sedation, ledge unsteadiness, dilated pupils, increased
sensitivity to touch and sound, rapid breathing and intermittent clonic
seizures (CSIRO 1990).

A. constricta stem bark has yielded alstonine [‘chlorogenine’, see be-
low; inhibits cancer cell replication (Beljanski & Beljanski 1982), has an-
tipsychotic-like effects in animals (Costa-Campos et al. 1998)], alstoni-
dine, alstonilidine, vincamedine, porphyrosine, quebrachidine, O-3,4,5-
trimethoxybenzoylquebrachidine, 14-ketoalstonidine and 1-carbometh-
oxy-B-carboline (Allam et al. 1987); root bark has yielded reserpine, al-
stonidine, alstonilidine, vincamajine and O-3,4,5-trimethoxycinnamoy-
lamajine (Lassak & McCarthy 1990). Leaf of A. constricta var. mollis
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from Miles, Queensland [harv. Jun.] tested strongly positive for alkaloids
(Webb 1949).

A. macrophylla bark has yielded alstophylline, villalstonine, macral-
stonine, macralstonidine, macrophylline and ‘alkaloid M’ (Kishi et al.
1965).

A. quaternata bark has yielded 0.2% alkaloids, including [as % of to-
tal alkaloids] 10% quaternatine, 0.3% cathafoline, 0.2% quaternine, 0.2%
yohimbine, 0.2% pseudoyohimbine, and 0.2% tubotaiwine; leaves and
twigs yielded 0.055% alkaloids, including 25% yohimbine, 10% pseudoy-
ohimbine, 1.5% quaternine, 1.3% tubotaiwine, 1.2% cathafoline, 1.2%
vincamajine, 0.5% quaternoxine, 0.3% quaternidine, and <0.1% quater-
noline (Mamatas-Kalamaras et al. 1975).

A. scholaris bark has yielded ditamine, echitamine [ditaine], echi-
tamidine, echitenine, echitine, echiteine, echicerine, echiretine, alsto-
nine, venoterpine glucoside, B-amyrin acetate and lupeol acetate; root
bark has yielded 0.21% echitamine, 0.001% echitamidine, 0.002% N-
demethylechitamine, 0.0004% pseudoakuammigine, 0.0004% akuammi-
cine N-oxide, 0.00035% akuammicine N-methiodide, <0.0001% akua-
mmicine, 19,20-OH-dihydroakuammicine, 0.00045% tubotaiwine, stig-
masterol and o-sitosterol; leaves have yielded 0.2% alkaloids consisting
of strictamine [MAOI and antidepressant], picrinine, picralinal, pseu-
doakuammigine, 12-MeO-echitamidine [scholarine], and lochnerid-
ine, as well as betulin, ursolic acid and B-sitosterol (Boonchuay & Court
1976; Hartley et al. 1973; Kirtikar & Basu 1980; Lassak & McCarthy
1990; Rastogi & Mehrotra ed. 1990-1993). Bark from plants growing in
Innisfail, Queensland [harv. May] tested strongly positive for alkaloids
(Webb 1949). Flowers have yielded 0.01% picrinine [CNS-depressant],
0.004% strictamine, 0.0003% tetrahydroalstonine, and an unidentified
indole alkaloid [0.00008%] (Dutta et al. 1976).

Seeds have been reported to contain alstovenine, ‘chlorogenine’, reser-
pine, and venenatine (Rétsch 1992), though I have been unable to locate
any primary reference to support this. Chlorogenine was, at one point,
considered synonymous with alstonine (Henry 1939), though chloroge-
nine is no longer recognised as an alkaloid name, due to confusion in early
literature about the correct identity of the substance when extracted from
plant material (Buckingham et al. ed. 1994). The chlorogenine first isolat-
ed by Hesse is synonymous with alstonine; the chlorogenine first isolated
by Schunck is synonymous with the glucoside rubichloric acid, isolated by
Rochleder. Miller (1985) claimed that “the seed contains a powerful alka-
loid, chlorogenine, now considered the principal agent that acts as an aph-
rodisiac”, though he appears to equate chlorogenine with chlorogenic acid,
which is a different substance entirely. It should be noted that another un-
related substance is now known as ‘chlorogenin’ [(3f,5a,6a,25R)-spiros-
tane-3,6-diol], which might cause further confusion.

A. spectabilis bark has yielded alstonamine, echitamine, echitenine,
ditamine, quebrachidine, pleiocarpamine, villalstonine and macralstoni-
dine (CSIRO 1990).

A. venenata stem bark has yielded alstovenine [MAOI], venena-
tine [reserpine-like action], echitovenidine [MAOI], echitovenine, 3-de-
hydroalstovenine, venalstonine, venalstonidine, anhydroalstonatine and
trimethylgallamide; root bark has yielded alstovenine, venenatine, reser-
pine and 3-dehydro-yohimbine [3-dehydroalstovenine]; leaves have yield-
ed echitovenaldine; and fruits have yielded echitoserpidine, echitoser-
pine, venoterpine, ursolic acid, B-amyrin and B-amyrin acetate; the
plant has also yielded minovincinine and kopsinine (Bhattacharya et al.
1975; Farnsworth & Cordell 1976; Ganzinger & Hesse 1976; Rastogi &
Mehrotra ed. 1990-1993).

A. villosa bark from plants growing in Cairns, Queensland [harv. Sep.]
tested strongly positive for alkaloids (Webb 1949).

Alstonia venenata is a shrub usually 1.8-2.4(-6)m tall, glabrous.
Leaves in whorls of 3-6, membranous, 10-20 x 2-4.5cm, oblong-lanceo-
late, very finely acuminate, base much-tapered, main nerves numerous,
very close, parallel, slender, uniting in an intramarginal nerve, midrib
strong; petiole 1.3-2cm long. Flowers white, inodorous, in terminal sub-
umbellate pedunculate cymes, flowers often racemose on branches; ca-
lyx 5-lobed, without glands inside, 2.5mm long, lobes 1.6mm long, tri-
angular-ovate, acute, ciliate; corolla hypocrateriform, tube slender, cylin-
dric, swollen at tip over stamens, 13-22mm long, throat naked or +- en-
closed by a ring of reflexed hairs, throat hairy at and below the insertion
of stamens, lobes 8mm long, oblong, subacute, glabrous, overlapping; sta-
mens near the top of the tube, included; anthers free, subacute; disc of 2
ligulate glands alternating with the carpels, annular or sometimes obscure,
sometimes truncate or lobed. Carpels 2, distinct; ovules numerous in each
carpel, many-seriate; style filiform; stigma minute. Follicles 2, 7.5-12.5 x
0.8cm, stalked, falcately curved, tapering at both ends, beaked, glabrous,
striate; seeds 10-13mm long, flattened, linear-oblong, with a tuft of hairs
at each end, the hairs shorter than the seed.

India (Kirtikar & Basu 1980).

To differentiate between the barks of A. constricta and A. scholar-
is — the former is very bitter, and inner bark turns almost blood-red with
strong nitric acid, and brown in alcoholic iodine solution; the latter is
less bitter, and inner bark turns red with strong sulphuric acid, yellowish-
green with strong nitric acid, and almost black with alcohol-iodine solu-
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tion (Lassak & McCarthy 1990).

ALTERNANTHERA

(Amaranthaceae)

Alternanthera lehmannii Hieron. (A. fasciculata Suess.; A.
lanceolata (Benth.) Schinz; A. mexicana Schirdl. ; A. microcephala
(Mogq.) Schinz; A. panamensis (Standl.) Standl.; A. stenophylla
(Standl.) Standl.; Achyranthes lehmannii (Hieron.) Standl.; Ach.
panamensis (Standl.) Standl.; Ach. stenophylla Standl. ; Brandesia
lanceolata Benth.; B. mexicana Schitdl.; Mogiphanes soratensis
Rusby; Telanthera lanceolata (Benth.) Mog.; T. mexicana Mogq.; T.
microcephala Mog.) — borrachera, chicha

This herb is used by the Kofan and Ingano of the Colombian
Putumayo, and by the Siona of Ecuador, as an additive to their ayahuas-
ca [see Banisteriopsis]; it is cultivated in home gardens in the Peruvian
Amazon. It may also be added to the fermented drink ‘chicha’ [see Methods
of Ingestion], after which it is named. Its addition is said to induce “a very
strong intoxication which affects the voice” (Pinkley 1969; Schultes
1957, 1966, 1967a; Schultes & Hofmann 1980; Schultes & Raffauf 1990;
Uscategui 1959). When smoked, the leaves were reported to produce a
strange intoxication reminiscent of the tropane alkaloids. However, it was
later revealed that this had been done shortly after the peak of a smoked
Salvia divinorum experience (friendly pers. comm.). Later bioassays by
numerous psychonauts have found no activity from smoking the plant, or
from smoking concentrated extracts. It is thought that the true activity of
this plant, if any, may lie in an ability to synergise with some other psycho-
active substances (friendly pers. comm.; pers. comms.).

In Mocoa, the plant is decocted and taken as a purgative. The relat-
ed A. sessilis [‘racaba’] is cooked and eaten as food in Malaya, Indonesia
and Congo (Usher 1974). In Queensland, Australia, A. nana and A. re-
pens have been suspected of causing the death of sheep and pigs, respec-
tively (Webb 1948).

The chemistry of A. lehmannii remains obscure, but the related A. re-
pens has yielded triterpene saponins (Sanoko et al. 1999). A. sessilis tested
positive for HCN in the seed and whole plant (Watt & Breyer-Brandwijk
1962). An unidentified Alternanthera sp. from Warwick, Queensland test-
ed positive for alkaloids in the leaf, and more strongly in the root (Webb
1949).

Alternanthera lehmannii is a herbaceous plant, stem barely thick-
ened at articulations, erect, branched, angled, upper parts mainly sub-
villous-pilose, lower parts glabrescent. Leaves petiolate, membranaceous,
slender, lanceolate-oblong, up to 8.5 x 3.5cm, both ends attenuate, acu-
minate, mucronulate, margin entire or subundulate, long-ciliate, both
sides sparsely pilose, upper side yellowish-green, under side pale, pin-
natinerved, nerves slightly raised on both sides, lateral nerves c.10-11,
curved, parallel; petiole 5-10mm long, moderately villous. Inflorescence
terminal, solitary subglobose heads 4-5mm long, erect; peduncle to 6cm
long, slender, villous; flowers shortly pedicellate; pedicels shortly villous,
bracteate; bracts c.4, c.lmm long, glabrous, whitish, ovate, acuminate to
elongate awns, awns 0.5-1mm long; perianth laciniate, trinerved, scari-
ous, glabrous, oblong, acute, unequal, 2.5-3mm long, c.lmm wide, whit-
ish-yellow; staminodes c.1.5mm long; filament long, apex deeply 4-den-
tate-laciniate, margin entire; anthers oblong, c.0.5mm long.

Growing near shady locations, 1700-1800m; Popayan [Colombia]
(Heironymus 1895).

AMANITA

(Agaricaceae)

Amanita citrina Schaeff. ex S.F. Gray (A. mappa (Batsch. ex Fr.) Quél.)
— false death cap

Amanita cothurnata Atkinson

Amanita gemmata (Fr.) Giller (A. gemmata (Fr.) Berril. 3 A. junquillea
Quél.) — jonquil Amanita, gemmed Amanita, crenulate Amanita

Amanita muscaria (L. ex Fr.) Pers. ex Gray — fly agaric, ‘soma’,
toadstool, fairy mushroom, amanite tue-mouche [‘fly-killer Amanita’],
fliegenschwamm, fliegenpilz [‘fly mushroom’], panx, tshashm baskon
[‘eye opener’], yuyo de rayo, yuy chauk [‘herb of the thunderbolt’],
kaqulja, kakulja, ruk’awach q’uatzu:y, itzel ocox, rocox aj tza [‘devil’s
mushroom’], moscario, hongo mosquero, hongo matamoscas,
benitengutake, miskwedo, mukhomor, flugsvamp, aka-haetori [‘red
fly catcher’], raven’s bread

Amanita pantherina (DC. ex Fr.) Secr. — panther cap, the panther,
panther agaric, pantera, pantherschwamm, krotenschwamm, tignosa,
pixaca, tengutake, hongo malo, hongo loco, false blusher

Amanita porphyria (4. er S. ex Fr.) Secr.

Amanita regalis Fr. (A. muscaria var. regalis (Fr.) Maire)

Amanita rubescens (Fr. ex Pers.) S.F. Gray — blusher
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Amanita strobiliformis (Paul.) Quél. — ibotengutake [‘warted tengu-
mushroom’], haetorimodashi [‘fly killer’]
Amanita tomentella Kromb.

A. muscaria is well known to many people, even if they do not know
its identity. It is often seen as the prototypical mushroom, and has long
adorned the artwork of children’s story books. Its best known common
name, ‘fly agaric’, stems from the use of the mushroom in stunning flies
so that they may be easily dispatched. For this purpose, a cap was often
placed in a shallow dish with some water and honey, and left on a win-
dow-sill to attract its victims. The fungus does not actually kill flies, de-
spite much mythology to the contrary. Given the Scandinavian mytholog-
ical association of flies with evil, this once-common use for A. muscaria
might have existed in a context of magical protection against negative in-
fluences (Nichols 2001).

The shamanic use of A. muscaria is best known in Lapland and Siberia
[by the Koryak, Khanty, Mansi, Forest Nenets, Selkup, Nganasan, Ket,
Chukchi, Itelmen, Yukagir, Even, Eskimos and Russians living along the
Kolyma River]. Many tribes allowed its use by anyone, but some reserved
it for shamans — though shamans who could practice effectively without A.
muscaria were considered ‘stronger’. It is consumed as an oracle, to treat
diseases, interpret dreams, communicate with spirits and other worlds,
or to name a new-born — it is always ‘told’ in a loud voice the reason for
its use. The mushroom is said to influence one via the A. muscaria ‘man-
ikins’, little spirits who tell the consumer what they need to know, in the
form of song, story, or taking one on journeys to other places and worlds.
If the manikins do not appear, no revelations are received, or one is sim-
ply led to other realms but ‘shown’ nothing significant. The mushroom is
also said to increase one’s strength and endurance, and may be taken for
performing arduous tasks. Potential users are first given a small amount,
to test for violent tendencies — such people are not allowed to consume
it. It is also never taken simultaneously with liquor, as this combination is
believed to be very dangerous, even deadly. Others are left to do and be-
have as they wish while under the mushroom’s influence (Heim 1963b;
Saar 1991; Schultes & Hofmann 1980, 1992; Tyler 1966; Wasson 1968).
Though once suppressed by Communism, shamanic use of this mush-
room persisted more or less secretly in Siberia, and still exists there on a
limited basis (Salzman et al. 1996).

Ancient Scandinavian use of A. muscaria has also been suggested,
though such use is not known to exist there today, as it is widely [and false-
ly] believed to be a deadly mushroom (Nichols 2001). Use of this mush-
room has been suggested to have contributed to the actions of the infa-
mous Scandinavian ‘berserkers’; in Norway, going berserk was outlawed
in 1015AD [see also Ledum] (Fabing 1956; Tyler 1966). A. muscaria
has also been used as a shamanic sacrament by native North Americans
[Great Lakes region of Canada and the US], and was still used up un-
til recently by some Ojibway shamans (Wasson 1979). The Quiche Maya
regard A. muscaria as ‘evil or diabolical’, and Kekchi-speaking people of
Guatemala call it the ‘devil’s mushroom’. These names may relate from
poisonings after ingesting fresh specimens; it seems likely that its proper
preparation and use was once better known to some of the Guatemalan
Maya, as it is directly associated with Kakulja [god of thunder and light-
ning], one of the powerful Mayan deities mentioned in their holy book,
the Popol Vuh (Lowy 1974, 1977).

A. muscaria has been proposed in a detailed set of arguments by R.
Gordon Wasson to have been the original sacred ‘soma’ of the Hindus [see
Introduction]. Many people accept this identification, though many also
disagree, and several alternatives have been considered over the decades
[see Ephedra, Mandragora, Nelumbo, Psilocybe and Peganum].
Some consider the effects of fly agaric intoxication to be not ‘entheogenic’
enough to have been soma, but differing chemical composition of material
may be responsible for much of the discrepancies (Festi & Bianchi 1990;
Flattery & Schwartz 1989; Heinrich 1992; McKenna 1991; Ott 1993,
1998b; Wasson 1968). Soma as a drug may have referred to a number of
different psychoactive herbs [and/or combinations thereof] which induced
the appropriate state, rather than being one mystery plant. In my subjec-
tive opinion, based solely on nature of effects, plant substances chemi-
cally analogous to psilocin or ayahuasca [see Banisteriopsis] would be
most likely to have been the preferred sacraments of the ancient Vedists.
However, I am certainly not a scholar in that field and my opinion should
be taken with at least one grain of salt!

A. muscaria might also have been the mushroom involved in the
Lesser Mysteries of Eleusis [see Claviceps, Panaeolus] (Samorini 2001;
Webster et al. 2001). It has also been suggested that A. muscaria was used
in the quest for enlightenment by early Buddhists; and that it may have
been the cause of Buddha’s enlightenment under the Bodhi tree. The lat-
ter may have been a birch [Betula spp.], the ‘world tree’ of many cultures,
with which these fungi grow symbiotically (Hajicek-Dobberstein 1995).

Oddly enough, A. muscaria was even tested and proposed as a wine
substitute in Italy, 1880, when a parasite threatened local vineyards. In ru-
ral Europe, the mushroom has a small reputed history of use as an inebri-
ant (Samorini 1996a). In Catalonia [Catalunya], an autonomic territory
in Spain, use of A. muscaria for psychotropic effects is known, and may
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have been more prevalent in the past (Fericgla 1992). Use of A. muscaria
has also been uncovered in the Shutul Valley of Afghanistan, which ap-
pears to be a remnant of older traditional use. The chief purpose for its use
is as a stimulant, though it is also sometimes used for “treatment of psy-
chotic conditions”, or applied externally to frostbite. The mushrooms are
gathered in late spring [often already dried from the sun], powdered, and
boiled with Impatiens noli-tangere ssp. montana [‘mountain snapweed’]
and soured goat-cheese brine. Though its main use is reported to be as a
stimulant, extracts of accounts from local informants described stronger
inebriations. For example — “a feeling of weariness and a need for sleep
overcomes me. I hear voices, although I am alone in my room”; “First, I
am very sleepy, then I feel good. I forget sentences... Once I thought that
I was a tree”; “I ran around in the woods and didn’t know who or where
I was.” Further north in the valley, the extract is fortified with “calyx-tips
of seed-bearing flowers” of Hyoscyamus niger, and applied externally by
massage (Mochtar & Geerken 1979).

A. pantherina is also claimed to have been used as an inebriant in
Japan. In 1927, Cape Province [S. Africa], there was a recorded incident
of accidental ingestion by 7 people; 3 of them died, and this seemed to be
due to muscarine poisoning [see below] (Watt & Breyer-Brandwijk 1932).
The fungi were probably eaten fresh or in excess. A. gemmata has been re-
ported as causing “intoxication” and “malaise” in a group of people who
ingested it, presuming it to be edible (Heim 1963b); human intoxications
from A. regalis have also been reported (Stijve 2000).

Today, A. muscaria and A. pantherina are sometimes used experi-
mentally and sacramentally by western psychonauts, virtually wherever
they grow. Their non-traditional use is particularly prevalent, though still
infrequent, in the Pacific northwest US and adjacent Canada, southern
Australia, and Europe (Weil 1977b; pers. obs.). In Germany, A. muscaria
is available in pharmacies as a homoeopathic tincture [called ‘Agaricus
muscarius’; 100ml derived from c.35g fresh mushroom], used to treat
depression, ‘mental weakness’, epilepsy, Parkinson’s disease, menopausal
flushes, tics, and paresis of the bladder, amongst other uses. The effect of
the tincture may be increased by heating it twice for 3 minutes until boil-
ing, in order to decarboxylate most of the ibozenic acid to muscimol [see be-
low] (Waldschmidt 1992). Some people have taken to simply consuming
a small piece of the mushroom everyday as a neurotropic (pers. comms.).
With special preparation, it has even been eaten as food - in Mexico after
peeling off the cuticle and throwing it away along with the water used to
cook the mushroom, and in Italy boiled with the water then discarded and
the mushroom pickled in brine (Michelot & Melendez-Howell 2003).

A. muscaria and A. pantherina have been prepared and consumed in
a variety of ways, but to avoid toxic symptoms, they are usually thorough-
ly dried or toasted prior to consumption [to facilitate decarboxylation of
tbotenic acid to muscimol — see below]. It is known that fresh specimens
are much more toxic than dried, and that smaller amounts can be fatal
[this is not a concern with sensible doses of properly dried mushrooms].
Often only the cap is used, though the whole mushroom may be taken —
the inside skin of the cap seems to be richest in active compounds. Some
Siberians believe the younger, partially open mushrooms are stronger in
‘narcotic power’, and are used to facilitate physical exertions, and mature
mushrooms are used for visionary purposes — though this information
seems to contradict itself. It is said that the cap “must not be bigger than
the hollow of the hand with crooked fingers” [10-15cm across]. Dosages
vary with individual tolerance and with batch potency — to test the water,
beginners may start with one dried, moderate-sized mushroom [perhaps
cap 10cm across fresh], or Y4-Y2 a cup of dried, finely chopped mushroom
[which may be 2-4 specimens of mixed size — up to 21 or more have been
used in Siberia, where odd-numbered doses are the rule]. It is said that
“if you feel after eating two fungi that it is time to finish, you should still
eat one more”. They may simply be chewed and eaten, or chewed and the
saliva swallowed, as is often the case in traditional practices. Alternately,
they are extracted by water decoction or infusion, or macerated, and have
been infused in fruit juice or with the juice of Epilobium angustifolium
[‘fire-weed’, ‘rose-bay willowherb’ — see Endnotes] or of Vaccinium ulig-
inosum, which is said to make the drink stronger (Emboden 1979a; Saar
1991; Stafford 1992; Wasson 1968; pers. exp.).

Some people prefer to smoke the dried skin of the cap (Rédtsch 1990;
pers. comms.), for a much weaker effect of shorter duration. However, the
material does not burn well, and must be re-lit for each inhalation. Some
people have noted no effects worth remarking on; often, large amounts
must be smoked for a noticeable effect. In any case, it is actually the flesh
just under the skin [cuticle] of the cap that is most potent, not the skin it-
self, which often causes some confusion (pers. comms.; pers. obs.).

The effect of A. muscaria is also claimed to be increased by drinking
large quantities of cold water after ingestion. Drinking the urine of some-
one intoxicated by A. muscaria is also known to be effective, as is eating
the flesh of a reindeer who had eaten it [only if killed when it is still ine-
briated]. This occurs because muscimol [see below] is passed through the
body relatively unmetabolised.

Shortly after consumption, many feel the urge to lie down and rest or
sleep [this is sometimes to minimise the transient nausea that may occur].
Physical effects are often felt before this, and manifest as nausea, trem-
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bling, sweating, and a mild sense of detachment — though in some batches,
these adverse effects do not occur. Some of these side-effects might per-
haps be due to small amounts of muscarine, a cholinergic toxin affecting
muscarinic acetylcholine receptors [see Neurochemistry], or perhaps to va-
nadium or amavadin [a vanadium chelate] when present in large amounts.
The sleep stage is light, and the subject may often still be partly aware of
surrounding sounds, and in this phase the CNS effects of the mushrooms
usually first become apparent, with strange lucid dreams occurring. After
1-2 hours, the subject arises and feels to have awoken to a different world
— usually, things appear the same, yet undeniably different in an inexpli-
cable way. A positive, even euphoric, playful mental state is experienced,
yet physical co-ordination and basic motor skills may be greatly impaired,
and twitching may occur. Pleasant auditory and visual effects may be ex-
perienced, as well as peculiar somatic hallucinations. Objects or the self
sometimes appear either greatly magnified or shrunken. Sometimes, one’s
awareness of the outside world may be virtually non-existent for several
hours. Adverse experiences are known, however — some have found them-
selves trapped in self-repeating time-loops, where they experienced the
same short time-period over and over again until the effects wore off, and
this usually produced a dysphoric reaction towards the episode. The main
body of effects may last from 4-8 hours or so, with no notable after-ef-
fects (Festi & Bianchi 1990; Hatfield & Brady 1975; Ott 1993; Saar 1991;
Stafford 1992; Weil & Rosen 1983; pers. exp.; pers. comms.).

The chemicals mainly responsible for the characteristic symptoms of
A. muscaria and A. pantherina are the isoxazoles tbotenic acid and musci-
mol. Muscimol apparently does not occur in the fresh mushroom, but is
formed during extraction or preparation, by simultaneous decarboxyla-
tion and dehydration of ibotenic acid. Pharmacologically, muscimol is 5-
10 times as potent as tbotenic acid. Muscazone, which is closely related
chemically to ibotenic acid, has not been adequately investigated pharma-
cologically. In animals it has shown ‘sedative’ activity similar to, but weak-
er, than that produced by tbotenic acid and muscimol under the same test-
ing conditions (Bresinsky & Besl 1989; Waser 1967). The cholinergic tox-
in muscarine was once thought to be the psychoactive chemical present
in A. muscaria, but it is now known to be present in quantities generally
too small to be significant, and in any case, shows only weak oral activity
(Eugster 1967; Waser 1967). The non-protein amino acids stizolobic acid
and stizolobinic acid may also be contributors to the activity of species in
which they are present. They are still little-studied, but have shown neu-
ronal depolarising activity in rat spinal cord. Stizolobic acid, the most po-
tent of the two, was more potent than glutamic acid in these tests. In rat
cerebral cortex, stizolobic acid caused excitation in most neurons affected
by glutamic acid, and potentiated other excitatory amino acids (Ishida &
Shinozaki 1988). Amavadin is also found in some of these species [see be-
low], and when present, is usually most concentrated in the stems (Koch
et al. 1987). If amavadin is shown to have toxic effects, then there may be
a chemical basis for some people’s preference for the caps of psychoac-
tive species [as some use only the caps and discard the stems] (theobro-
mus pers. comm.).

Treatment for intoxication from A. muscaria and chemically simi-
lar relatives consists of inducing vomiting and taking activated charcoal
(Michelot & Melendez-Howell 2003). However, this might only be use-
ful if the ingestion was very recent - once the effects have taken hold it
seems unlikely that much unabsorbed drug would remain in the stomach.
Unless a very high and possibly dangerous dose has been consumed, the
best course is probably to just deal with it in a safe place [not in hospital]
until the effects inevitably wear off, as normal doses have no real risk ex-
cept the possibility of inadvertent self-harm due to loss of motor coordi-
nation (pers. obs.). Cholinesterase inhibitors such as physostigmine, once
considered an antidote to A. muscaria intoxication, are still suggested by
some physicians (Michelot & Melendez-Howell 2003) yet in reality are
useless in this context, deriving from the outdated belief that the mush-
room is active due to its [low] muscarine content.

Some Amanita spp. contain highly toxic chemicals and are common-
ly responsible for deaths of careless mushroom hunters [usually seeking
edible mushrooms, rather than the psychoactive species discussed here;
for further discussion see the end of this entry]. Some Amanita spp. are
also prized edible mushrooms, such as A. caesarea, A. rubescens [see be-
low] and A. lanei [A. calyptrodermal].

A. citrina has yielded 0.04-1.693% bufotenine, bufotenine N-oxide
[Stijve (1979) reported that “all samples contained 300-600mg”, though
did not note whether this referred to individual specimens, and if so,
their weights], 0-0.025% tryptophan, 0-0.593% S-hydroxytryptophan, trac-
es of serotonin [Stijve reported “all samples contained 100-200mg”; see
above], 0-0.039% N-methyl-serotonin, 0-0.06% tryptamine (Beutler &
Der Marderosian 1981; Beutler & Vergeer 1980; Stijve 1979; Wurst et al.
1992), and traces of DMT and 5-methoxy-DMT. Cultured mycelium of
German A. citrina was shown to contain ¢.0.03% bufotenine and traces of
other compounds (Tyler & Groger 1964a). In European samples [pooled
from Germany, Netherlands and Switzerland], bufotenine content was low
[c.0.8%] in caps [reported as ‘bulbs’ — presumably immature specimens
were analysed?], with higher yields obtained from stems [c.1.5%]. The
‘bulbs’ were richer in 5-hydroxytryprophan content (Stijve 1979). An ex-
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tract was shown to inhibit gluramic acid neurotransmission in rat hippoc-
ampus, due to activation of 5-HT receptors (Moldavan et al. 2002). A. ci-
trina is easily confused with deadly species such as A. phalloides.

A. cothurnata from Virginia has yielded large amounts of ibotenic acid
and muscimol (Chilton & Ott 1976).

A. gemmata has yielded muscimol (Beutler & Der Marderosian 1981)
and ibotenic acid in small amounts, as well as traces of stizolobic acid and
stizolobinic acid (Bresinsky & Besl 1989; Chilton & Ott 1976). Though
others have found no isoxazoles in typical N. American samples, spec-
imens that were intermediate with A. pantherina contained isoxazoles
(Benedict et al. 1966).

A. muscaria fresh samples from Italy yielded 0.038% muscimol and
0.099% ibotenic acid from caps, and 0.008% muscimol and 0.023% iboten-
ic acid from stems (Gennaro et al. 1997). Japanese specimens [many lack-
ing stems] were found to contain <0.001-0.28% zbotenic acid and 0.0046-
0.1% muscimol in caps; neither were detected in stems of one sample. Cap
cuticle contained <0.001-0.019% ibotenic acid and <0.0025-0.03% mu-
sicmol; cap flesh contained <0.001-0.14% tbotenic acid and 0.012-0.077%
muscimol (Tsujikawa et al. 2006). Brazilian specimens yielded 0.08-0.13%
muscimol (Stijve & de Meijer 1993). Samples from many locations have
yielded large amounts of ibotenic acid and muscimol [up to 0.18% com-
bined, though some yielded none], with traces of muscazone [Eugster et
al. (1965) only found it in summer-fruiting Swiss specimens], 1-methyl-
1,2,3,4-tetrahydro-B-carboline 3-carboxylic acid, R-4-OH-pyrrolidone,
B-N-butyl-D-glucopyranoside, stizolobic acid, stizolobinic acid [A. mus-
caria var. formosa also yielded larger quantities of these latter two com-
pounds] (Benedict et al. 1966; Chilton & Ott 1976; Eugster 1967; Eugster
et al. 1965; Festi & Bianchi 1990; Hatfield & Brady 1975; Takemoto et
al. 1964b), traces of muscarine [0.0002% or more, w/w] (Eugster 1967),
muscaridine [0.00003%, as the chloroaurate; not stated whether w/w or
d/w], acerylcholine (Kogl et al. 1960), choline, atropine, hyoscine, hyoscya-
mine and bufotenine. The presence of these last 4 alkaloids is now strongly
doubted, and others have failed to detect them in this species. In any case,
the quantities purported to have been found would be pharmacological-
ly insignificant (Eugster 1967, 1968; Festi & Bianchi 1990; Stijve 1979;
Tyler 1961; Waser 1967). Vanadium and amavadin [mostly in stems] have
also been found (Gillard & Lancashire 1984; Koch et al. 1987). The pig-
mentation of the cap is due to muscaflavin, muscaurins I-VII, muscapur-
purin (Hatfield & Brady 1975; Musso 1979), muscarubin and muscaru-
fin. Dioleine 1,3 is thought to be the fly-attracting component. A glucan-
derivative, AM-ASN, shows some antitumor activity. Worryingly, some re-
searchers suspect this species of containing small amounts of amatoxins
and/or phallotoxins, with one study apparently detecting traces of amatox-
ins, but this needs further study and confirmation. The haemolysin phal-
lolysin, found in A. phalloides, has also been detected. The species may ac-
cumulate high levels of heavy metals from the environment, which is also a
cause for concern (Michelot & Melendez-Howell 2003). An extract of A.
muscaria was shown to excite glutamic-NMDA receptors and muscarinic
acerylcholine receptors in rat hippocampus (Moldavan et al. 2002).

Extracts available in the Japanese drug underground, purporting to
contain A. muscaria, contained only small amounts of botenic acid and/
or muscimol, and also contained adulterants such as caffeine, hyoscine, at-
ropine, harmine, harmaline, 5-MeO-DMT and the synthetic 5-MeO-DIPT
[5-methoxy-diisopropyltryptamine] (Tsujikawa et al. 2006).

A. pantherina from many locations yields large amounts of iborenic
acid and muscimol [up to ¢.0.46% combined, though some yielded none],
with varying smaller amounts of stizolobic acid and stizolobinic acid
(Benedict et al. 1966; Chilton & Ott 1976; Repke et al. 1978; Takemoto et
al. 1964b); muscazone has also been found in some samples (Ott 1993),
as well as (2R),(1R)- and (2R),(1S)-2-amino-3-(1,2-dicarboxyethylthio)
propanoic acid [NMDA receptor antagonists] (Michelot & Melendez-
Howell 2003). Small amounts of muscarine have been found, of which
53% was present as epi-muscarine (Stadelmann et al. 1976), which is ap-
parently inactive (Bresinsky & Besl 1989). Japanese specimens were found
to contain 0.019-0.027% ibotenic acid and 0.15-0.19% muscimol in caps,
and <0.001% ibotenic acid and 0.064% muscimol in stems; cap cuticle con-
tained 0.049-0.051% ibotenic acid and 0.093-0.13% muscimol, whereas
cap flesh contained 0.038-0.098% ibotenic acid and 0.12-0.35% musci-
mol (Tsujikawa et al. 2006). It is said to have yielded bufotenine, but oth-
ers have failed to replicate this (Stijve 1979; Tyler 1961). An extract was
shown to excite glutamic-NMDA receptors and muscarinic acerylcholine
receptors in rat hippocampus (Moldavan et al. 2002). A. pantherina may
be easily confused with the similar A. spissa [A. excelsa], which is consid-
ered edible. They can mainly be differentiated by the fact that the ‘bulb’
of A. spissa runs gradually into the stipe, whereas that of A. pantherina is
abruptly emarginate (Bresinsky & Besl 1989).

A. porphyria has yielded 0.01-0.617% bufotenine, 0-0.51% 5-hydroxy-
tryptophan, traces of seroronin, 0-0.072% N-methyl-serotonin (Beutler &
Der Marderosian 1981; Wurst et al. 1992), buforenine N-oxide and trac-
es of 5-methoxy-DMT (Tyler & Groger 1964a). Another test found only
0.22-0.51% S5-hydroxytryptophan and small amounts of seroronin (Beutler
& Vergeer 1980).

A. regalis, considered by some to simply be a variant of A. muscaria [to
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which it is very similar], has yielded ibotenic acid and muscimol [0.1-0.62%
combined in Swiss specimens] (Bresinsky & Besl 1989; Stijve 2000), as
well as 0.0032-0.0192% vanadium (Meisch et al. 1979), and amavadin,
the latter mostly in the stems (Koch et al. 1987).

A. rubescens collected in former Czechoslovakia was found by Wurst
et al. (1992) to contain 0.018-0.02% bufotenine, although in the same re-
search paper the authors also state that “A. rubescens contains no bufoten-
me” (Wurst et al. 1992). This species is considered edible only after cook-
ing in water and discarding the water (Phillips 1981). It is rather similar in
appearance to A. pantherina (pers. obs.).

A. solitaria has been found to contain 2 unidentified isoxazole-like
compounds, solitaric acid and solitarine, which resembled ibotenic acid
and muscimol, respectively, in chromatography and colour reactions
(Benedict et al. 1966).

A. strobiliformis from Japan [but not those from North America or
Europe] yielded ibozenic acid, as well as aspartic acid, glutamic acid, glycine,
alanine, leucine, isoleucine, proline, threonine, serine, valine, phenylala-
nine and tyrosine (Chilton & Ott 1976; Takemoto et al. 1964a). It is now
thought that the Japanese specimens may not have been A. strobilifor-
mis, but possibly A. pantherina or another similar species (Benedict 1972;
Benedict et al. 1966).

A. tomentella has also yielded buforenine (Beutler & Der Marderosian
1981; Tyler 1961).

A. velatipes, considered a variety of A. pantherina, yielded 0.0397%
vanadium from the cap (Meisch et al. 1979); amavadin was also found,
mostly in the stems (Koch et al. 1987).

Amanita muscaria has a pileus 8-20cm across, globose or hemi-
spherical at first then flattening, bright scarlet covered with distinctive
white pyramidal warts which may be washed off by rain, leaving the cap
almost smooth and the colour faded; stipe 80-180 x 10-20mm, white, of-
ten covered in shaggy volval remnants as is the bulbous base, the white
membranous ring attached to the stem apex sometimes flushed yellow
from the pigment washed off from the cap; flesh white, tinged red or yel-
low below the cap cuticle; taste pleasant to unpleasant, smell faint, becom-
ing stronger on drying; gills free, white; spore print white; spores broadly
ovate, nonamyloid, 9.5-10.5 x 7-8u. Late summer to late autumn.

Grows in a mycorrhizal relationship with birch trees [Betula spp.] and
other European trees [eg. oak (Quercus spp.) and pine (Pinus spp.)]; com-
mon (Phillips 1981); Europe, Great Britain, temperate Asia, N. America,
Australia, New Zealand.

Care should be taken when collecting Amanita spp., as some species
[A. bisporigera, A. dunensis, A. ochreata, A. phalloides (‘destroying an-
gel’), A. suballiacea, A. tenuifolia, A. verna (‘white death cap’) and A. vi-
rosa (‘destroying angel’)] can be deadly. Violent gastric disturbance usu-
ally occurs 6-24hrs after ingestion, followed by an apparent remission of
symptoms. Some 2-4 days later, effects related to serious liver and kid-
ney damage emerge, and death may result. These species contain peptides
that are toxic to the liver, such as the amatoxins, phallotoxins and viro-
toxins (Bresinsky & Besl 1989; Hatfield & Brady 1975; Low 1985); mus-
carine has also been found in A. phalloides, accompanied by epi-mus-
carine (Stadelmann et al. 1976). These fungi, however, bear little resem-
blance to A. muscaria, being mostly white. Still check a good guidebook,
though...better safe than sorry [dead]! NEVER consume an unknown
Amanita sp. or one that you feel at all uncertain about. The same can be
said for all plants and fungi.

A simple field test has been devised to evaluate the presence of some
amatoxins in fresh or dried mushrooms (Beutler & Vergeer 1980), which
may be invaluable to the curious ethnomycologist [see Producing Plant
Drugs].
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AMARANTHUS

(Amaranthaceae)

SO

AMARANTHUS SPINOSUS

Amaranthus spinosus L. (A. caracasanus Kunth) — thorny amaranth,
spiny pigweed, caruru de espinho, espina de la playa, quiltonil de
burro, quiltonil de pajaro, achpar-ba, Janum leper-ara, auia kiaka, le
xian cai

This weedy herb has interesting usage by the Lodha of west Bengal.
The powdered dry roots are smoked to induce ‘hallucinations’, and it is
said that eating the root paste can cause temporary insanity. In other ar-
eas, the leaves or root paste are applied externally to wounds and bubos
(Pal & Jain 1989). The Cherokee use the leaf as an astringent, to relieve
heavy menstruation (Hamel & Chiltoskey 1975); they also use the plant in
‘ceremonial medicine’ (Ott 1993). In Basutoland, the plant is used as an
ash added to snuffing tobacco [see Nicotiana]; it is also used in snuffs in
Transvaal, though the form of preparation was not mentioned. A. cauda-
tus is also more commonly added to snuffs in south-eastern Africa (Watt
& Breyer-Brandwijk 1962). In Mt Lamington, n. Papua New Guinea, the
Orakaiva use an unidentified Amaranthus sp. [‘tumeni’] with another un-
identified cockscomb [‘siroru’; Celosia sp.?], “to produce a ceremonial
shaking fit” (Thomas 2001a).

In Australia, A. macrocarpus, A. paniculatus, A. spinosus and A. viri-
dis have been suspected of causing poisoning in livestock (Webb 1948). In
Brazil, A. spinosus is known to cause cattle intoxications, with symptoms
including prostration, difficulty in walking, oedema in the neck, and dark,
foetid diarrhoea (Pott & Alfonso 2000). Amaranthus spp. have been used
as food in many countries, for the edible leaves and seed of many species
(Genders 1988; Low 1991b).

A. blitum and A. graecizans, which are considered poisonous in
Russia, contained 0.63-0.7% alkaloids in leaves, and 0.4-0.45% in stems
(Abdulla-Zade & Agamirova 1965).

A. spinosus leaves and stems have yielded hentriacontane and o-spin-
asterol; roots have yielded a-spinasterol, o-spinasterol octacosanoate,
oleanolic acid, D-glucose, D-glucuronic acid, and B-D-glucopyrano-
syl(1—4)-B-D-glucopyranosyl(1—4)-B-D-glucopyranosyl(1—3)-oleanol-
ic acid; the plant has also yielded, from unspecified parts, quercetin, ru-
tin, stigmasterol, campesterol, cholesterol, stearic acid, oleic acid and lino-
leic acid (Rastogi & Mehrotra ed. 1990-1993). Leaf, stem and root from
Brisbane, Queensland [Australia], harvested in April, gave negative tests
for alkaloids (Webb 1949). As well as A. angustifolia, it tested positive for
HCN [whole plant] (Watt & Breyer-Brandwijk 1962).

Amaranthus spinosus is an erect, branched glabrous herb to 1m
tall, varying in colour from green to red or purple, with 2-5 straight, diver-
gent spines 5-10mm long at most axil nodes; stems terete. Leaves alter-
nate, ovate-lanceolate or oblong, 3-10 x 1.9-5.1cm, narrowed to an obtuse
mucronate apex, base broadly cuneate to petiole; petiole slender, equal-
ling the blade or shorter. Flower spikes numerous, dense, 5-15cm long,
6-10mm thick, bisexual, flowers unisexual, c.lmm long, terminal parts
mostly male, basal parts and axillary clusters mostly female; bracts seta-
ceous, equalling or exceeding sepals; sepals of female flowers 5, oblong,
obtuse, 1-1.5mm long, apiculate; sepals of male acuminate; stamens 5,
free; anthers 2-celled; staminodes 0. Ovary compressed; style short or ab-
sent; stigmas 2, filiform or subulate; ovule 1, erect. Utricle rugose, nearly
equalling sepals. Achene rugose, thin and loose, 1.5-2mm long, tip entire

THE PLANTS AND ANIMALS

or 2-3-toothed, bursting irregularly, terminal portion spongy and rough;
seed nearly circular, orbicular, compressed, 0.7-1mm wide, testa crusta-
ceous, black, shining.

An abundant weed in warm zones of both hemispheres, in wasteland,
crops and stock yards; of doubtful origin (Gleason 1952; Hooker 1954~
1961). Found in Australia along the central and north coast of NSW, and
the Queensland coast (Auld & Medd 1992).

AMSONIA
(Apocynaceae)

AMSONIA
TABERNAEMONTANA

FOLLICLES

Amsonia tabernaemontana Walzer

This North American herb has no ethnobotanical uses to my knowl-
edge — however, it has yielded some interesting alkaloids.

As well as the green parts and roots yielding the B-carbolines Zar-
mine [0.0036% from whole plant, in one test], zarmalol and terrahydrohar-
man (Lutomski & Nowicka 1969; Lutomski et al. 1968c), the leaves have
yielded the indole alkaloids (-)-tetrahydroalstonine, (+)-akuammidine, (-)-
dihydro-18,19-corynantheol, (+)-dihydro-19,20-condylocarpine, (+)-as-
pidospermidine, (+)-Al-aspidospermidine, (-)-N-formyl-aspidospermi-
dine, (+)-1,2-dihydro-aspidospermidine, (-)-quebrachamine, and (+)-vin-
cadifformine (Panas et al. 1972; Zsadon & Kaposi 1972), and roots have
yielded the indole alkaloids (+)-Al-aspidospermidine, (-)-eburnamine,
(+)-eburnamonine, (-)-nor-C-fluorocurarine, (-)-quebrachamine, and
2 unidentified alkaloids (Panas et al. 1973). Other indole alkaloids have
been found in the plant — eburenine, (-)-tabersonine [hypotensive; see
Voacangal], vincadine, 14,15-dehydrovincadine, epivincadine, dehydro-
epivincadine, 14,15-dehydroepivincadine, 16-o-carbomethoxy-quebrach-
amine, 16-f-carbomethoxy-(-)-quebrachamine, lochnericine, (-)-tetrahy-
dropresecamine, tetrahydrosecamine, and decarbomethoxy-tetrahydrose-
camine. Members of the genus have also reportedly yielded (+)-yohimbine
and B-yohimbine (Buckingham et al. ed. 1994; Ganzinger & Hesse 1976).

The related A. elliptica [from Japan] has yielded 0.36% tabersonine
hydrochloride, tabersonine N-oxide, 0.061% 3-oxo-tabersonine, 0.026%
tetrahydroalstonine, 0.0008% Al4-vincamine, 0.007% 16-epi-Al4-vin-
camine, 0.051% 14,15-epoxy-3-oxo-vincadifformine, and 0.0028% 16-
carbomethoxy-16-OH-14,15-epoxy-3-0x0-1,2-dehydro-aspidospermi-
dine from the seeds (Aimi et al. 1978).

Amsonia tabernaemontana is an erect, perennial herb, with erect
stems 40-100cm tall. Leaves alternate or irregularly scattered, thin,
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opaquely green, narrowly lanceolate to ovate or broadly elliptic, 8-15cm
long, acuminate, obtuse or acute at base, glabrous or finely pubescent be-
neath. Blue flowers in terminal cymes, cymes flat to pyramidal, many-
flowered; calyx deeply 5-parted; corolla salverform, villous in the throat,
its 5 lobes lanceolate, corolla tube 6-10mm long, corolla limb c.1cm wide;
anthers separate. Ovaries 2, many-ovuled, without nectaries. Follicles cy-
lindric, erect, 8-12cm long; seeds naked. Fl. May-Jun.

In moist or wet woods on the coastal plain, New Jersey to Vancouver,
more widely distributed in the southern states west to Oklahoma and
Texas, north in the interior to s. Indiana, c. Illinois, Montana and Kansas
(Gleason 1952).

ANADENANTHERA [including PIPTADENIA]

(Leguminosae/Mimosaceae)

ANADENANTHERA
PEREGRINA

Anadenanthera colubrina var. colubrina (Vellozo) Brenan (Acacia
colubrina (Vell.) Mart.; Mimosa colubrina Vell.; Piptadenia
colubrina (Vell. Conc.) Benth.)

Anadenanthera colubrina (V%ell.) Bren. var. cebil (Grisebach) Altschul
(A. macrocarpa (Benth.) Brenan; Piptadenia macrocarpa Benth.;
P. microphylla Benth.) — vilca, villca, huillca, wilka, cebil, hatdj, hataj
ilé, kurupa, curupay-curu

Anadenanthera excelsa Grisebach (Piptadenia excelsa (Gris.) Lillo)

Anadenanthera peregrina var. peregrina (L.) Spegazzini (Acacia
microphylla Willd.; A. niopo (Humb., Bonpl., et Willd.) Humb.;
Piptadenia peregrina (L.) Benth.) — yopo, yupa, cohoba, niopo,
filopo, curupa, curupdy, hisiomi, huillca, mori, parica, ai’ku:duwha,
angico, acuja

Anadenanthera peregrina (L.) Speg. var. falcata (Benth.) Al (A.
falcata (Benth.) Speg.; Piptadenia falcata Benth.)

Piptadenia communis Benzh.

Piptadenia contorta (DC.) Benth. (Acacia contorta DC.; Newtonia
contorta (DC.) Burkart; Pseudopiptadenia contorta (DC.) G.P.
Lewis et M.P. Lima) — angico, angico-branco, saia-de-comadre

Piptadenia gonoacantha (Mart.) Macbr. (Acacia gonoacantha Mart.;
Pityrocarpa gonoacantha (Mart.) Brenan)

Piptadenia leptostachya Benth. (Monoschisma leptostachyum
(Benth.) Brenan; Pseudopiptadenia leptostachya (Benth.)
Rausch.)

Piptadenia moniliformis Benth. (P. obliqua (Pers.) J.F. Macbr.) —
jurema preta, angico de bezerro, estralador, feijaozinho braco, kip,
quip

Piptadenia novoguineensis Warb. (Prosopis insularum ssp.
novoguineensis (Warb.) Brer.; Schleinitzia novoguineensis
(Warb.) Guinet; S. novoguineensis (Warb.) Verdc.)

Piptadenia paniculata Benrh. (Pityrocarpa paniculata (Benth.)
Brenan)

Piptadenia rigida Benth. (Anadenanthera rigida (Benth.) Altschul) —
curupay ra, vilcaran

Piptadenia stipulacea (Benth.) Ducke (P. communis var. stipulacea
Benth.; Pityrocarpa stipulacea (Benth.) Brenan) — jurema branca

The seeds, and occasionally the bark, of A. colubrina var. cebil and

A. peregrina var. peregrina form the basis of an entheogenic snuff which
was formerly consumed over a large portion of S. America. Based on ar-
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chaeological findings, the seeds of A. colubrina var. cebil are known to
have been snuffed in central Peru since at least ¢.1200BC, and in n. Chile
since at least ¢.780AD. They have been smoked in pipes even earlier, in
n.w. Argentina since ¢.2130BC. Smoking pipes have been uncovered in
central Chile, dating to c.500AD, though so far there is no evidence to
determine what was smoked in them. Ancient use has also been report-
ed from Paraguay, the West Indies [A. peregrina var. peregrina), and the
s. Brazilian highlands [probably A. colubrina var. cebil] (Falabella et al.
2001; Schultes 1967b; Torres 1993, 1995; Torres et al. 1991). ‘Vilca’ or
‘villca’, as this snuff has been known, seems to have a variety of mean-
ings. In one Quechua myth, a slain warrior captain known as ‘Villca Quire’
transferred the quality of vilca to the fruits of the tree he was buried un-
der. In the Aymara language, ‘villca’ was the old word for the sun, also re-
ferring to shrines dedicated to the sun or other deities, and to the purga-
tive medicinal visionary herb which is now understood to be A. colubri-
na var. cebil (Torres 2001). The Tainos of the Greater Antilles were the
first culture observed by foreign explorers to consume ‘cohoba’, a snuff
now known to have been made from seeds of A. peregrina var. peregrina.
The purpose of consuming this snuff was to come into contact with the
‘zemis’, spirits which took a variety of forms [eg. specific deities, ‘nature
spirits’, and intermediaries between worlds] and were often represented in
carved statuettes (Torres 1998).

Up to the 16th century, A. colubrina var. cebil seeds were used as
a snuff by Inca shamans, who were also sometimes known to consume
them as an enema, or in ‘chicha’ beer [see Methods of Ingestion]. The leaves
might also have been used in the preparation of snuffs and enemas. A. col-
ubrina var. cebil seed snuff is still prepared and used in parts of Argentina,
Paraguay, Peru and Bolivia. Mataco shamans of n. Argentina sometimes
also smoke a cigarette made from 8-10 crumbled seeds with tobacco [see
Nicotiana] and sometimes other herbs [‘aromo’ leaves - Amaranthus
spp., Acacia caven, A. farnesiana] for the same effect, though often the
whole cigarette is not needed for one session. Sometimes they may snuff
and smoke the seeds in the same session. A. peregrina var. peregrina is
still used in the Orinoco Basin [including Colombia, Ecuador, Venezuela,
Brazil and Peru], notably by the Yanomamo, who prefer it over Virola
[which they also snuff] because of its greater strength. Some tribes have
reportedly taken the seeds orally [besides the use in chicha mentioned
above], eating them boiled and mixed with honey, or drinking them af-
ter boiling 2-3 seeds in water with Polypodium spp. root [see Endnotes]. In
Paraguay, both A. colubrina var. cebil and A. peregrina var. peregrina, as
well as Piptadenia rigida, are reportedly used as ‘inebriants’. The Guahibo
of the Orinoco have also been observed to snuff A. peregrina var. pere-
grina whilst chewing Banisteriopsis liana, which should noticeably in-
tensify the effects. Some tribes seem to take the snuff as a daily stimu-
lant, whilst others reserve its use for shamans only, or it is used com-
munally for special circumstances. Some, such as the Yanomamo, use the
snuff almost casually, at any time of day. Generally it may be used to in-
voke the ‘hekula spirits’, in order to divine the cause of illness or the suc-
cess of an upcoming hunting expedition. Sometimes it is inhaled in or-
der to engage a sorcerer in shamanic combat. Some use it to sharpen
the senses and intuition before hunting, and some [such as the Catauxi]
may even administer it to their dogs for such purposes. The usual snuff-
ing dose may start at 1-2 tsp, and more is taken as needed to reach the de-
sired state (Brewer-Carias & Steyermark 1976; Chagnon 1992; Chagnon
et al. 1971; Cobo 1990; Davis 1996; Fish & Horning 1956; Lizot 1985;
Ott 1993; Ritsch 1998; Schleiffer 1973; Schultes 1955a, 1967b; Schultes
& Hofmann 1980; Torres 1993, 1995, 1996; Torres & Repke 1996; Torres
et al. 1991; Uscategui 1959; Wassen 1967).

On a related note, a Piptadenia sp. known as ‘angico’ [a name applied
to some other Leguminous plants, including Anadenanthera spp. (Trout
ed. 1998)] is considered a protective tree by the ‘jurema’ drinking Kariri-
Shoko of n.e. Brazil (Da Mota 1997). In Brazil, P. stipulacea is known as
‘jurema branca’, and P. moniliformis as ‘jurema preta’ (Queiroz 2000),
though it is not known whether these trees are used as the names would
suggest [see Mimosa, Acacia, Pithecellobium].

Methods for the preparation of these snuffs vary from group to group,
but there are several basic variations. In the 19th century, the Matpure of
the Orinoco were observed to break open and moisten the seed-pods, al-
lowing them to ferment until they turned black. The softened seeds were
then ground into a cake together with flour and lime from snail shells.
Richard Spruce observed a Gauhibo man roast the seeds before grind-
ing them into a powder. The snuff may or may not be mixed with an alka-
line substance such as lime, and does not seem to consist of any additive
plants, unlike snuffs made from Virola (Schultes & Hofmann 1980).

It was once thought that the addition of lime or other alkali was nec-
essary to facilitate absorption of the alkaloids. It now appears that lime
is unnecessary for activity of the snuff, and only serves to make the snuff
more painful when administered. The whole seeds may simply be lightly
roasted [in a frying pan over low heat, with frequent stirring] until a pea-
nut butter-like smell emerges and the seeds become brittle [but before vis-
ible fumes emerge]. They can then be ground finely and snuffed from a
tray or flat surface through a short tube, or blown into the nose through
a long tube by another person. They may also be smoked for a similar ef-
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fect. It is not necessary to consume the full amount in a short time, as one
would attempt with DMT and 5-methoxy-DMT [see below]. The effects
creep up over several minutes to peak after about 5-10 minutes, lasting an
hour or less overall. The effects are best appreciated in low or dim light
levels, lying down or reclining. Effects are usually felt as heavy tranquil-
lisation and relaxation of the body and mind, with alterations in somatic
sensation and slowing and abstracting of thoughts, and with mild visual
alterations, which are more intense behind closed eyes. Side effects, when
present, may include headache, nausea and/or feelings of intense pres-
sure; one person described feeling very unpleasantly like a ‘plucked chick-
en’ over his entire body after smoking 1 A. colubrina var. cebil seed (pers.
comms.; pers. obs.). Anecdotal evidence suggests that undesirable side ef-
fects may be avoided by discarding the seed husks and instead smoking
the roasted, ground inner seed; and by spacing inhalations a few minutes
apart (friendly pers. comm.).

It seems that certainty of the source species not does guarantee that
the seeds will produce desirable effects; with some seed batches, unpleas-
ant side effects predominate, with minimal psychoactivity. It is unclear at
this time which elements of seed chemistry are responsible for these toxic
symptoms, though this could be deduced from a simple comparitive anal-
ysis of seed batches with known effects. In the past people had assumed
such effects were due to bufotenine; however, seed batches verified to con-
tain predominantly bufotenine have a good record of positive experiences
resulting from their ingestion. Perhaps the difference could lie also in indi-
vidual variations in human neurochemistry and metabolic function (pers.
comms.; pers. obs.).

Jonathan Ott described “sinuous, multihued, arabesque patterns, first
viewed behind closed eyes, then on a stuccoed wall in a darkened hallway,
and at length even on surfaces” from an experiment using snuff prepared
from A. colubrina var. cebil seeds (Ott 2001a).

In one experiment I smoked 5 A. colubrina var. cebil seeds, crumbled
to powder with a small quantity of tobacco [see Nicotiana], through a
water-pipe, whilst under the influence of LSD. This was done during the
latter part of the LSD experience, when closed-eye visuals were barely ap-
parent. The seeds have a strong, characteristic smell when smoked, some-
what comparable to an imagined mix between peanut butter and DMT.
Effects as described above were felt whilst still smoking the mixture, and
grew in strength after lying down in the dark. I had a headache previous-
ly, which was intensified by smoking the seeds, but wore off with the ef-
fects of the seeds. Visual effects were perceived clearly behind closed eyes
for several minutes. I was shown a complex framed lattice-like pattern in
shades of brown and sandy-yellow, which gave the impression of contain-
ing much information, and demanded closer inspection. The feeling was
of being in a panoramic gallery which contained only the one work of art
(pers. obs.).

The seed pods of A. colubrina var. cebil have also been found to be
pleasantly psychoactive when smoked. One segment of a pod, crumbled
or ground and smoked through a water pipe, may be sufficient to produce
effects. These take several minutes to creep up, developing into a pleasant
‘stoned’ state with slight enhancement of perception. Many people who
have experimented with this particular batch of seed pods feel that the
major alkaloid present is probably 5-methoxy-DMT (friendly pers. comm.
2002; pers. obs.). However, this alkaloid has not yet been reported from
verifiable samples of this species [see below].

One friend experimented with A. colubrina seeds as the rypramine-al-
kaloid component of an ‘ayahuasca analogue’ [see Methods of Ingestion].
A dose of 9 seeds proved to be active with MAOI, taking effect within 30
minutes of consumption. Visual effects included the perception of peo-
ple’s faces appearing as masks, and were generally characteristic of bufo-
tenine psychoactivity, although no negative side-effects were reported (E
pers. comm.).

In another interesting experiment, two psychonauts each consumed
4 toasted, ground A. colubrina seeds, mixed into a glass of fresh grape-
fruit juice [see Citrus], and drunk quickly [no MAOI was consumed].
Whilst one psychonaut was feeling the first effects within 15min., the oth-
er did not notice anything until 45min. later. To quote the first subject —
“The feeling started with the familiar closed eye images [which he had
experienced previously from smoking the seeds — Ed.], and soon escalat-
ed into a beautiful feeling of electricity throughout my mind and body.
Open eye visuals, mental and physical effects were much fuller and more
vivid [compared to the smoking experience — Ed.]. My depth perception
was increased quite a bit, and ‘tracers’ seemed to be more detailed and
‘worked in’ to the visual patterns than with [Psilocybe] mushrooms or
Salvia divinorum. The effects lasted several hours [...] I slept well that
night with no physical effects the next morning” (Jake pers. comm.).

Anandenanthera seed snuffs contain psychedelic tryptamine alkaloids
which are responsible for the effects. Those responsible were long pre-
sumed to be DMT and 5-methoxy-DMT [5-MeO-DMT], as bufotenine [5-
OH-DMT] was believed to be toxic with no redeeming qualities. However
it is now apparent that these alkaloids are usually only present in trace
amounts compared to the predominant 5-OH-DMT component, and are
not consumed in quantities that could be effective (Torres & Repke 1996;
Torres pers. comm. 1999). It seems that 5-OH-DMT is indeed psycho-
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active after all, and many of its adherents would class it as a psychedel-
ic or entheogen (see also McLeod & Sitaram 1985; Ott 2001a; Chemical
Index).

A sample of ‘parica’ snuff [of unknown plant origin], as used by the
Piaroa, was found to contain DMT, 5-OH-DMT, 5-MeO-DMT and har-
mine (Holmstedt & Lindgren 1967). Though the 5-OH-DMT component
suggests that the snuff was derived from an Anandenanthera sp., the pres-
ence of harmine is unusual, and may have arisen from an admixture of
Banisteriopsis.

A. colubrina var. colubrina seeds have yielded 2.1% 5-OH-DMT
(Pachter et al. 1959) and DMT; two other unidentified peaks were ob-
served by chromatography (Yamasato et al. 1972).

A. colubrina var. cebil seeds yielded 3.51-12.4% 5-OH-DMT [some
samples contain only 5-OH-DMT; the high value here is an exception to
the norm, which may usually hover around 3%], 5-OH-DMT N-oxide,
0.57% N-methyl-serotonin, 0.06% DMT, DMT N-oxide (Fish & Horning
1956; Fish et al. 1955; Iacobucci & Ruveda 1964; Torres & Repke 1996),
djenkolic acid, N-acetyldjenkolic acid, pipecolic acid [2-piperidinecar-
boxylic acid], 5-OH-pipecolic acid, and 4-OH-pipecolic acid [as P. mac-
rocarpa], or 4-OH-pipecolic acid alone [as A. macrocarpa] (Krauss &
Reinbothe 1973). Seed pods have yielded 5-OH-DMT and DMT [some
contained only DMT]; the bark has yielded 0.1% 5-MeO-N-methyltrypt-
amine (Fish et al. 1955; Iacobucci & Ruveda 1964), and traces of 5-OH-
DMT and DMT (Torres & Repke 1996). Snuff samples recovered from
archaeological sites at San Pedro de Atacama [n. Chile], believed to have
originated from A. colubrina or A. colubrina var. cebil, were found to con-
tain DMT, 5-MeO-DMT and 5-OH-DMT (Torres et al. 1991).

A. excelsa seeds have yielded 5-OH-DMT and 5-OH-DMT N-oxide;
seed pods have yielded DMT. Bark contained no alkaloids, though earli-
er research found an uncharacterised quaternary alkaloid in bark of this
species (Iacobucci & Ruveda 1964). As P. excelsa, seeds were screened for
amino acids and shown to contain primarily albizziine, N-acetyldjenkol-
ic acid, and 5-OH-pipecolic acid, with smaller amounts of djenkolic acid
and S-(B-carboxyethyl)-cysteine (Krauss & Reinbothe 1973).

A. peregrina var. peregrina seeds have yielded 0.009-2% alkaloids
[though up to 7.4% 5-OH-DMT alone has been found] — mostly [6-
100%] 5-OH-DMT, 5-OH-DMT N-oxide, DMT [0-75%], DMT N-ox-
ide, 5-MeO-DMT [0-19%], N-methyltryptamine [NMT] and traces of 2-
methyl-THBC, 2-methyl-6-MeO-THBC [2-methyl-pinoline] and 1,2-
dimethyl-6-MeO-THBC [1,2-dimethyl-pinoline] (Agurell et al. 1968a;
Chagnon et al. 1971; De Smet & Rivier 1987; Fellows & Bell 1971; Fish et
al. 1955; Holmstedt & Lindgren 1967; Schultes et al. 1977b; Stromberg
1954; Yamasato et al. 1972). Experiments on the changes in chemical
composition through aging showed that freshly collected seed contained
mostly 5-OH-DMT and DMT, with smaller amounts of 5-MeO-DMT
and 2-methyl-THRC; when stored [20°C, in darkness] for longer than
a year, only 5-OH-DMT was detected (De Smet & Rivier 1987; Rivier
1980). Bark yielded DMT, 0.4% 5-MeO-NMT, 0.64% 5-MeO-DMT,
0.4% NMT and traces of 2-methyl-THBC, 2-methyl-pinoline [0.001%],
1,2-dimethyl-pinoline [0.001%] and pinoline (Holmstedt & Lindgren
1967; Legler & T'schesche 1963; Shulgin & Shulgin 1997; Torres & Repke
1996). Another study of the bark found only 0.042% alkaloids, consist-
ing of 59% 5-MeO-DMT, 36% 5-MeO-NMT, 1% DMT, 2% 2-methyl-
pinoline and 2% 1,2-dimethyl-pinoline; yet another found 0.041% alka-
loids, which was 95% 5-MeO-DMT and 5% DMT. Leaves yielded 0.013-
0.107% alkaloids, of which 12-49% was DMT, 48-88% 5-MeO-DMT,
along with traces of NMT (Agurell et al. 1969a; Schultes et al. 1977b);
twigs have yielded 0.038% alkaloids, made up of 94% 5-MeO-DMT, 5%
DMT and 1% 5-OH-DMT. Seedlings yielded in one collection 0.001% al-
kaloids, entirely DMT, and in another collection, 0.025% alkaloids, of the
same type and proportion as in the twigs; seedlings in other tests [during
1st week of germination] yielded 5-OH-DMT from the first day, with sero-
tonin [5-HT), N-methyl-5-HT and trypramine appearing in that order over
the next week. Roots yielded 0.699% alkaloids, which was 97% 5-MeO-
DMT, 2% DMT and 1% 5-OH-DMT (Fellows & Bell 1971; Schultes et
al. 1977b; Torres & Repke 1996).

A. peregrina var. falcata has been poorly analysed, but 5-OH-DMT
was initially found in the seed (Der Marderosian 1967); later analy-
sis found 4.9% alkaloids in seeds [95% 5-MeO-DMT, 3% DMT, 1% 5-
OH-DMT], 0.28% in fruit [70% 5-MeO-DMT, 25% DMT, 2% 5-OH-
DMT] and 1.6% in bark [60% 5-OH-DMT, the remainder not identified]
(Nunes et al. 1982a).

P. communis seeds have been found to contain 5-OH-DMT and relat-
ed compounds which were not identified (Altschul 1964).

P. contorta seeds have tested positive for the presence of DMT, 5-OH-
DMT, and one other unidentified compound.

P. gonoacantha seeds have yielded 1.2% alkaloids [40% DMT, 10%
5-MeO-DMTT; fruit yielded 0.7% [10% DMT]; and bark yielded 0.2%
[35% DMT, 1% 5-OH-DMT] (Nunes et al. 1982a).

P. leptostachya seeds yielded 0.03% theobromine, as well as 5-OH-
DMT (Altschul 1964; Yamasato et al. 1972).

P. moniliformis seeds tested positive for 5-OH-DMT (Yamasato et al.
1972).
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P. novoguineensis from Papua New Guinea yielded 0.05% of a base
which was not identified. In animal assays, it appeared to be orally inac-
tive below 2g/kg [in mice], causing weak CNS depression at this dose; in
cats, 5-10mg/kg [i.v.] caused hypotension, and augmented the response to
epinephrine (CSIRO 1990).

P. paniculata seeds tested positive for alkaloids (Fish et al. 1955).

P. paraguayensis was found to contain no alkaloids in seeds or seed
pods, though traces of what appeared to be a non-indole alkaloid were de-
tected in the bark.

P. rigida seeds were not found to contain any alkaloids.

P. viridiflora seeds and pods were not found to contain any alkaloids
(TIacobucci & Ruveda 1964).

Anadenanthera peregrina var. peregrina is a small shrub to tall
tree 3-27m tall, unarmed, or lower trunk with conical thorns or wedge-
shaped projections, becoming tubercular-verrucose, slightly corky, ru-
gose; trunk 20-40cm diam. at chest height, usually leaning, twisted, some-
times divided at base into several shafts, irregular branches spreading out
above to form an umbrella-like crown; bark grey to nearly black, with
many small lenticels; young twigs and foliage puberulent, occ. glauces-
cent; mature foliage glabrous, or nearly so. Leaves alternate, bipinnate-
ly compound, 12-30cm long incl. petioles, main rachis +- channeled ven-
trally; petioles somewhat darkened at base, 5-15mm above base bearing
a flattish, oval or oblong gland 0.5-5mm long; 1-4 similar, smaller glands
one between or just below each of the ultimate pinna pairs; pinna pairs
10-30 or more, each pinna 2-5cm or more long, opposite or subopposite;
leaflets sessile, not always borne to very tip of pinna, usually imbricate, 25-
80 pairs, 2-8 x 0.5-1.5mm, linear, oblong or lanceolate, mostly straight,
base oblique or truncate, apex acute to acuminate-apiculate, membrana-
ceous and dull, sometimes differing in colour and texture dorsiventral-
ly, venation obscure but for single, nearly straight, slightly excentric mid-
vein, margins usually ciliate or ciliolate; stipules small, bristly, fugacious,
broad basal bracts enclosing new shoots often persistent. Inflorescence
globose-capitate heads 10-18mm diam. (incl. stamens), greenish-white to
creamy yellow, in fascicles of 1-5, puberulous to glabrous in bud, head ax-
illary and subterminal, rarely in racemose patterns in branch apices; pe-
duncles 1.75-4cm long, puberulous, filiform or thicker, c.% up bearing
a puberulous, bidentate, campanulate involucre becoming detached and
sliding down to loosely encircle peduncle base; flowers ¢.35-50 per head,
small, sessile, each subtended by a linear-spathulate or deltoid bracteole
Y, the length of mature corolla; calyx campanulate, 0.5-2.6mm long, 5-
dentate; corolla tubular-campanulate, 2-3.5mm long, 5-parted; stamens
10, 5-8mm long, glabrous, exserted; anthers bilocular, elliptical and longi-
tudinally dehiscent, eglandular in bud. Ovary sessile to subsessile, many-
ovuled, glabrous, narrowing into elongate style which enlarges apically
into tubular stigma. Legume 5-35cm long (incl. stipe but not peduncle),
1-3cm wide, usually straight, oblong-elongate, regularly, irregularly, vau-
guely, or not at all constricted between seeds, +- flattened, margins slight-
ly thickened, base attenuate to obtuse, apex mucronate to acuminate to
cuspidate (rounded if tip broken off), surface scurfy to verrucose, dull,
dried specimens dark brown with rufous scales, dehiscing along one su-
ture only; seeds 8-16, very thin, flat, orbicular to suborbicular, dark chest-
nut brown to black, shiny, 10-20mm diam., with a rim or sharp margin,
attached to a non-persistent, filiform funicle.

Primarily in open plains areas, scrub or wastelands, savannahs along
watercourses, woody hillsides, and on open ridges, preferring clay or sand-
stone soils; n. Brazil, British Guiana, Colombia, Venezuela, West Indies,
ranging from 15°S to 20°N.

A. peregrina var. falcata differs by being shorter (to 8m tall), trunk
and branches more corky; pinna pairs less numerous but more leaflets,
which are also longer, more falcate, coriaceous and nitid; heads white to
creamy yellow; legume more falcate. Ranges from 25°S to 15°S; s. Brazil,
Paraguay.

A. colubrina var. cebil has leaflets which are dilated in the middle, with
prominent secondary venation; anthers glandular in bud; legume smooth
to reticulate, nitid, relatively short and wide, often irregularly contracted

A. colubrina var. colubrina is found in e. Brazil and Argentina, and A.
colubrina var. cebil is found in Argentina, Bolivia, Peru, Paraguay and s.e.
Brazil (Altschul 1964).

ANETHUM
(Umbelliferae/Apiaceae)

Anethum graveolens L. (Peucedanum anethum Baill. ; P. graveolens
(L.) C.B. Clarke) — dill, garden dill, dill weed, dilly, European dill,
aneto, aneton, aneldo, hexenkraut

Anethum sowa Roxb. ex. Flem. — Indian dill, sowa-dill, variyali sowa

‘Dill’ is, of course, a common culinary herb; its name comes from
the Norse ‘dylla’ [to soothe]. The ancient Greeks were said to place the
leaves over the eyes to induce sleep. It may be hung over a door or car-
ried in sachets for protection against malicious influences, according to
magical lore. A bath of dill water is said to make the bather ‘irresistible’,
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and the plant is said to be aphrodisiac when eaten or smelled (Chevallier
1996; Cunningham 1994). Germanic peoples have known A. graveolens
as a witches herb [‘hexenkraut’] (De Vries 1991). In Mexico, the seeds
are cooked in oil, and used as an analgesic hypnotic (Heffern 1974). Dill
seeds, eaten or chewed, aid digestion, and an infusion may treat hiccups,
insomnia, stomach pain and flatulence. In the kitchen, fresh, immature
green seed heads have the best flavour; they are used in dill-pickles, vin-
egars, salads, sour cream, and meat and fish dishes. The seeds are miner-
al-rich, and are good for a salt-deficient diet. The distilled essential oil of
the plant has been used to flavour drinks, food, and childrens medicines
(Bremness 1994; Chevallier 1996).

Dill herbage mixed with monosodium glutamate [MSG] was called
‘ZNA’ by some in the late 60’s US drug culture, claimed to be smoked for
psychoactivity (Krikorian 1968). It has been suggested that the essential
oil of dill may be ingested for psychotropic effects (Gottlieb 1992), and
this should probably refer to A. sowa rather than A. graveolens. Of course,
caution is advised with all internal use of essential oils. The technique of
massage followed by exercise, as applied with ‘nutmeg’ essential oil [see
Myristica], may be a preferable route of ingestion.

A. graveolens fruits have yielded 2.5-4% essential oil, containing d-
carvone [40-60%], dihydrocarvone, a-pinene, dipentene, phellandrene
and d-limonene (Karow 1969); also found in the fruits are chlorogenic acid,
ferulic acid, caffeic acid, aesculetin, umbelliferone, umbelliprenin, scopole-
nin, bergapten, and other unidentified coumarins (Dranik & Prokopenko
1970). No dillapiole was detected (Bandopadhyay et al. 1972); myristi-
cin has been reported from the seed oil but this may have been in confu-
sion with A. sowa (Harborne et al. 1969). Leaf yields an essential oil rich
in d-a-phellandrene, B-phellandrene, p-cymene, myristicin, and 3,6-dime-
thyl-2,3,3a,4,5,7a-hexahydrobenzofuran [this powerfully-aromatic com-
pound is largely responsible for the smell of dill-herbage], with smaller
amounts of dillapiole, iso-myristicin, limonene, terpinene, a-pinene and car-
vone (Huopalahti 1986; Karow 1969); aerial parts have also yielded sco-
poletin (Aplin & Page 1968). Roots have yielded 0.03-0.05% essential oil,
containing mainly carvone, apiole, and myristicin, as well as camphor, and
well over 100 other compounds (Goeckeritz et al. 1980).

A. sowa fruits yield an essential oil rich in dillapiole [12-50% of es-
sential oil], carvone [21-35%], dihydrocarvone [0.1-43%], and limonene
[up to 34.4%], with traces [3-4%] of other constituents. Fruits gave neg-
ative tests for coumarins and flavonoids (Bandopadhyay et al. 1972; Betts
1969; Chakravarty & Bhattacharya 1954; Shah et al. 1971). Others de-
tected myristicin and apiole in the seeds (Harborne et al. 1969).

Anethum graveolens is a slender annual herb arising from a taproot,
to 40-170cm tall; stems branching, glabrous and glaucous. Leaves oblong
to obovate, 13-35 x 10-12cm, pinnately decompound, ultimate divisions
filiform, 4-20mm long, less than 0.5mm wide; petioles 5-6cm long, nar-
rowly sheathing. Flowers in lax, compound umbels; peduncles terminal
and lateral, 7-16cm long; rays 10-45, spreading ascending, 3-10cm long,
subequal to unequal; pedicels 6-10mm long, subequal; calyx teeth absent;
petals yellow, suborbicular, with a narrower inflexed apex. Styles short,
stylopodium conical; carpophore 2-parted. Fruit ovate, flattened dorsal-
ly, glabrous, 5-ribbed, dorsal ones filiform, lateral ones thin-winged; seed
face plane or slightly concave, c.4 x 2mm.

Native to Eurasia (Wagner et al. 1990).

A. sowa is often considered synonymous with A. graveolens, but some
choose to differentiate A. sowa based on the presence of dillapiole in the
seed oil, as well as slight morphological differences in the fruits (Betts
1969).

ANTHEMIS and MATRICARIA

(CompositaelAsteraceae)

Anthemis nobilis L. (Chamaemelum nobile (L.) Ail.) — English
chamomile, Roman chamomile, perennial chamomile, camphor plant,
babunike-phul, babunaj

Anthemis tinctoria L. (Cota tinctoria (L.) ¥. Gay ex Guss.) — dyer’s
chamomile, yellow chamomile

Matricaria chamomilla L. (M. courrantiana DC.; M. recutita L.;
Chamomilla recutita (L.) Raschert) — German chamomile, Persian
chamomile, annual chamomile, babunphul, babuna

Chamomile, in its many guises, has long been a popular herb for its
scent and sedative properties. The ancient Egyptians held A. nobilis sa-
cred to Ra, and they used its oil to anoint the body and to treat fever. The
Arabs also valued it, and the Saxons revered it as one of their nine sacred
herbs. It was much used in Mediaeval Europe to lend its pleasant scent to
clothes and homes, and was soon being grown as a lawn, so that it would
release its scent when walked on (Llawless 1994). A. tinctoria is used to
make dyes, and has antispasmodic and menstrual-stimulating actions. In
India, the root or flowers of M. chamomilla are used as a stimulant ton-
ic, while the flowers are used as an aphrodisiac, analgesic, sedative, brain
tonic, diaphoretic and carminative. They are sometimes used to treat con-
ditions of hysteria, and are also antispasmodic. Flowers of A. nobilis share



THE GARDEN OF EDEN

similar usage (Bremness 1994; Chevallier 1996; Kirtikar & Basu 1980;
Nadkarni 1976; Viola et al. 1995).

In Africa, M. nigellaefolia is said to be responsible for an intoxica-
tion known as ‘bovine staggers’ or ‘brain staggers’, thought to only affect
bovines, and resulting in behavioural depression, instability and clumsi-
ness, followed by twitching and salivation. In extreme cases, coma, con-
vulsions, and death occur (Watt & Breyer-Brandwijk 1932).

Chamonmile is usually prepared as an infusion, though it can be de-
cocted. When made sufficiently strong, it acts as a sedative analgesic,
with slight hypnotic and soporific qualities (pers. comms.; pers. obs.).
Chamomiles are also disinfectant, antiinflammatory and digestive, and
can be applied topically as a wash for tired eyes and skin inflammation.
Also, A. nobilis flowers have shown antitumour activity (Bremness 1994;
Lawless 1994).

A. nobilis has yielded 0.4-1.5% essential oil, containing monoterpenes
[such as limonene, sabinene, pinene], butyric acid, isobutyric acid, isob-
utanol, 3-methylbutan-1-ol, 2-methylbutan-1-ol butyrates, azulenes and
many other compounds. Also found are ¢.0.6% sesquiterpene lactones of
the germacranolide group [see Calea], including eucannabinolide, nobi-
lin, 3-epi-nobilin and other derivatives; flavonoids, including kaempferol
[MAOI, potential neuroprotectant (Sloley et al. 2000)], and glucosides of
apigenin (see below) and luteolin; phenolic acids; and coumarins, includ-
ing scopoletin (Bruneton 1995; Rastogi & Mehrotra ed. 1990-1993).

M. chamomilla has yielded flavonoids including apigenin (Viola et al.
1995), apigenin 7-glucoside and 6”-acetyl-apigenin 7-glucoside in levels
of up to 8% in the dried flower heads; on drying, these glycosides par-
tially hydrolyse so that concentrations of apigenin increase. Also found
are flavonols, including isorhamnetin [MAOI (Sloley et al. 2000)], patu-
litrin and glucosides of luteolin and quercetin; coumarins, including her-
niarin and umbelliferone; phenolic acids; sesquiterpenoid lactones; and
0.3-1.5% essential oil, containing 1-15% chamazulene, (-)-a-bisabolol,
various oxidated derivatives of bisabolol, and other compounds. Both (-)-
a-bisabolol and a plant extract have been shown to inhibit ulcer formation
and increase rate of healing. Mucilage from flower ovaries yielded 45%
glucuronic acid, 21% xylose, 15% galactose, 10% arabinose, 7% glucose
and 2% rhamnose (Bruneton 1995; Rastogi & Mehrotra ed. 1990-1993).

Matricaria chamomilla is a glabrous much-branched aromatic
herb to ¢.30cm tall, spreading, annual. Leaves alternate, 2-3-pinnatisect,
segments almost filiform. Flower heads terminal, long-peduncled, soli-
tary, 1.3-2cm diam.; ray flowers female, fertile or sterile, ligule elongate,
white, rarely short; disc flowers hermaphrodite, fertile, tube terete or 20-
edged, limb 4-5-fid; involucre hemispheric; bracts oblong, in few series,
appressed, margin white, outer shorter; receptacle naked, conic, elongat-
ing during fruiting; ligules white, much longer than the bracts, deflexed
after flowering or 0; anther bases obtuse, entire; style arms of hermaph-
rodite with truncate and penicillate tips. Achenes oblong, often incurved,
faces glandular or rugulose, truncate, dorsally convex, with slender white
ribs on the ventral face; pappus none.

Much cultivated; found in Europe, w. Asia to India and Japan (Kirtikar
& Basu 1980).

ANTHOCERCIS

(Solanaceae)

Anthocercis angustifolia F. Muell.

Anthocercis anisantha Endl.

Anthocercis fasciculata F. Muell.

Anthocercis genistoides Miers (A. spinescens F. Muell.)
Anthocercis gracilis Benth. — slender tailflower
Anthocercis ilicifolia Hook.

Anthocercis intricata F. Muell.

Anthocercis littorea Labill. — yellow tailflower
Anthocercis viscosa R. Br. — sticky tailflower
Anthocercis spp. — ray flower, tailflower

This Australian genus has no recorded traditional uses, though its
members yield hallucinogenic tropane alkaloids. They are rather varia-
ble in constituency.

A. angustifolia aerial parts [harv. Sep.] yielded 0.11% alkaloids, con-
sisting mostly of iyoscyamine, and lesser amounts of Ayoscine, their apo-de-
rivatives and tigloyl esters.

A. anisantha aerial parts [harv. Aug.-Sep.] yielded 0.02% alkaloids of
similar constituency to A. angustifolia, also with nor-4yoscyamine and nor-
hyoscine, and littorine in some samples (Evans & Ramsey 1983).

A. fasciculata aerial parts [harv. Oct.] yielded 0.05% alkaloids, which
was almost entirely ayoscyamine (Cannon et al. 1969).

A. genistoides aerial parts [harv. Aug.] yielded 0.07% alkaloids, con-
sisting mostly of meteloidine, as well as hyoscyamine, hyoscine, nor-hyoscy-
amine, 6-OH-hyoscyamine and tropine (El Imam & Evans 1984). In oth-
er samples [harv. Aug.-Sep.], aerial parts yielded 0.01-0.08% alkaloids,
mostly hyoscyamine or hyoscine, as well as their nor-derivatives, tigloyl es-
ters, tropine and possibly 6-OH-Ayoscyamine; roots yielded 0.15% alka-
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loids.

A. gracilis aerial parts [harv. Oct.] yielded 0.03% alkaloids, mostly /y-
oscine, as well as hyoscyamine and their apo-derivatives (Evans & Ramsey
1983).

A. ilicifolia aerial parts [harv. Aug.] yielded 0.25% alkaloids, mostly
hyoscine, as well as nor-Ayoscyamine, apo-hyoscine, apo-atropine, 6-OH-hyo-
scyamine, littorine, meteloidine and tropine; roots yielded 0.23% alkaloids
of similar constituency, with the omission of meteloidine, and addition of
tigloidine and valeroidine (El Imam & Evans 1984).

A. intricata aerial parts [harv. Sep.] yielded 0.08% alkaloids, mostly
hyoscyamine, as well as hyoscine, their nor-derivatives, tigloyl esters, litto-
rine and 6-f-acetoxy-3-a-tigloyloxytropane (Evans & Ramsey 1983).

A. littorea aerial parts yielded 0.12-0.16% crude bases — apo-atropine,
nor-atropine, hyoscine, nor-hyoscine, tropine, y-tropine, 6p-tigloyloxytro-
pan-3a-ol, 3a-tigloyloxytropane, 0.02% meteloidine, 0.015% littorine,
0.001% hyoscyamine, and 0.006% of a mixture of littorine and Ayoscya-
mine; roots yielded 0.1% alkaloids, consisting of the above compounds
[without 6f-tigloyloxytropan-3a-ol], as well as tigloidine, cuscohygrine
and 3a,6p-ditigloyloxytropan-73-ol; flowers yielded 0.15% alkaloids,
consisting of ayoscyaminelatropine, nor-atropine/nor-hyoscyamine, hyoscine,
littorine and meteloidine (Cannon et al. 1969; Evans & Treagust 1973b).

A. viscosa ssp. viscosa aerial parts and roots [harv. Sep.] yielded 0.02%
alkaloids, mostly Zyoscyamine; aerial parts with lesser amounts of Ayoscine,
their apo-derivatives, tigloyl esters, and two unidentified bases; roots with
apo-hyoscyamine and tigloyl esters (Evans & Ramsey 1983). Another sam-
ple [harv. Oct.] yielded 0.08% crude bases from aerial parts, consisting
mostly of Ayoscyamine, as well as 2% rutin and 0.5% ursolic acid (Cannon
et al. 1969); yet another analysis, using samples of unstated harvest time,
found 0.11% alkaloids in aerial parts, and 0.12% in roots (Evans &
Treagust 1973b).

A. viscosa ssp. caudata aerial parts [harv. Oct.] yielded 0.04% alka-
loids, mostly hyoscyamine, as well as hyoscine, their apo- and nor-deriva-
tives, tigloyl esters and tropine; root bark yielded 0.02% alkaloids, with +-
equal amounts of Zyoscyamine, apo-hyoscyamine and tigloyl esters (Evans
& Ramsey 1983).

Anthocercis ilicifolia is an erect shrub to 2.7m with 1-2 stems, of-
ten tinged with purple, branches and leaves glabrous, rarely with scattered
glandular hairs; seedlings with prickles on stems. Leaves obovate to nar-
rowly obovate-elliptic, occasionally spathulate or elliptic, sessile or almost
s0, 15-80 x 7-35mm, thick and fleshy, entire, or the juvenile leaves den-
tate. Inflorescence panicle-like, leafless except at base; pedicels 3-8mm
long; flowers bisexual, slightly zygomorphic, subtended by a pair of oppo-
site bracts; calyx 4-8mm long, campanulate to cupular, 5-lobed; corolla
12-27mm long, narrowly tubular with spreading 5-lobed limb, the lobes
volutive in bud, bright yellow, the striations purple to maroon, tube often
tinged with purple outside, lobes linear, 6-18 x 3-6mm; stamens 4, insert-
ed at base of corolla-tube, 4-10mm long; staminode sometimes present;
anthers bilocular, not cohering, dorsifixed, dehiscing by longitudinal slits.
Opvary bilocular; stigma capitate, very shortly bilobed. Capsule narrowly
ovoid-ellipsoid, acute to apiculate, 11-21mm long, opening from apex by
2 bifid valves, the lower part enclosed by persistent calyx, fruit often mal-
formed due to galling; seeds 1.4-1.9mm long.

In calcareous sand; a colonising species after fire or disturbance.
Endemic to s.w. coast of Western Australia from Kalbarri to Perth (Haegi
et al. 1982).

ANTHOTROCHE

(Solanaceae)

Anthotroche myoporoides C. Gardner — wheelflower

Anthotroche pannosa Endl. (A.blackii F. Muell.; A. healiana F. Muell.)
— wheelflower

Anthotroche walcottii F. Muell. — wheelflower

This Australian genus of three species has no traditional usage re-
corded, yet is known to be host to small quantities of hallucinogenic tro-
pane alkaloids.

A. myoporoides aerial parts yielded 0.04% alkaloids, most of which
was nor-hyoscyamine, as well as hyoscyamine, hyoscine and apo-nor-atropine;
roots yielded 0.02% alkaloids, mostly tropine, as well as hyoscyamine, nor-
hyoscyamine and 3-o-acetoxytropane.

A. pannosa aerial parts yielded 0.01% alkaloids, mostly &yoscyamine
with lesser amounts of iyoscine, nor- and apo-derivatives of iyoscine, and
tropine; roots yielded 0.02% alkaloids, mostly kyoscyamine, as well as nor-
hyoscyamine and tropine.

A. walcottii aerial parts yielded 0.02% alkaloids, mostly kyoscyamine,
as well as Ayoscine, nor- and apo-derivatives of Ayoscine, and apo-nor-az-
ropine; roots yielded 0.04% alkaloids, mostly nor-Ayoscyamine with lesser
amounts of Zyoscyamine (Evans & Ramsey 1983).

All plant parts tested were from mature specimens, harvested in
September.

Anthotroche myoporoides is an erect, rounded, often intricately
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branched shrub to 3m, closely and densely tomentose throughout with
non-glandular, dendritic hairs and smaller glandular hairs, greyish, the
new growth bronze-green. Leaves alternate, obovate to narrowly obovate-
elliptic, mostly 20-35 x 5-15mm, juvenile leaves larger; petiole to 10mm
long, sometimes very short. Flowers axillary or terminal, in loose 4-6-
flowered clusters; pedicels absent or to 5mm long; calyx campanulate to
cupular, 4.5-9mm long, 5-lobed, lobes 2-4mm long; corolla 5.5-8.5mm
long, tube narrowly funnel-shaped or dilated, pale greenish with deep vio-
let (rarely drab grey-green) striations; limb of (4-)5(-6) short broad lobes,
volutive in bud, 2.5-4mm long, violet, rarely drab white, margins some-
times white; stamens 5, included; anthers unilocular, not cohering, de-
hiscing by a semicircular slit. Ovary bilocular; stigma capitate, very shortly
bilobed. Fruit a smooth capsule, +- globose, 3-4mm diam., opening from
apex by 4 valves, +- enclosed by calyx; seeds c.3mm long, subreniform.

In small populations on sand plains in shrubland or mallee; endemic
in the n. Irwin district of s.w. Western Australia (Haegi et al. 1982).

ANTIRHEA
(Rubiaceae)

Antirhea lucida (Sw.) Benth. et Hook. (Guettarda nitida Maza;
Laugeria lucida Sw.; Malanea citrifolia A. Rich.; M. lucida (Sw.)
A. Rich.; M. nitida Desr.; Stenostomum lucidum (Sw.) Gaertn.;
Sturmia lucida (Sw.) Gaerin.)

The roots of this West Indian tree recently yielded 0.37% indole alka-
loids — including 0.00125% DMT, 0.00112% 2-methyl-pinoline, 0.0035%
N,N-methyl-3’-indolylmethyl-5-MeO-tryptamine [a new alkaloid], and
0.002% gramine. The test samples were about 3 years old, however [harv.
Jun. 1992, Dominican Republic] (Weniger et al. 1995), and fresh mate-
rial might perhaps yield greater quantities of DMT, due to its relative in-
stability.

A. putaminosa from Rockhampton, Queensland [Australia], harvest-
ed in December, tested positive for alkaloids in the bark, leaf, mature
fruits and [most strongly] root bark (Webb 1949). Bark has yielded 0.02%
alkaloids; roots yielded 0.05%; leaves yielded antirhine as the major alka-
loid, with unidentified trace constituents. Antirhine in mice had no ob-
servable effect at 100mg/kg [p.o.]; 300mg/kg “produced decreased motor
activity, low posture, dyspnea, convulsions and death”. The bark alkaloids,
given p.o., caused “slight mydriasis, CNS depression and lacrimation” at
250mg/kg; given i.p., 20mg/kg “produced decreased activity, bradypnea
and somnolence”. Root alkaloids given p.o. caused miosis at 250mg/kg;
“depression, ataxia, convulsions and hypothermia” at 500mg/kg; death re-
sulted at 1g/kg (CSIRO 1990).

Other Antirhea spp. have yielded yohimbine- and corynantheine-type
alkaloids (Weniger et al. 1995).

Antirhea lucida is a tree 6-13m tall; trunk to 45cm thick, with
smooth bark; branchlets greyish or yellowish, slender, terete or subangu-
late, glabrous, usually densely leafy. Leaves opposite or whorled, oblong-
ovate to elliptical, obtuse or acutish at apex, acute to rounded and short-
decurrent at base, 6-12 x 3.5-6¢cm, glabrous, thin, firm-chartaceous, with
very faint venation, costa subimpressed above, prominent beneath, later-
al nerves inconspicuous, 7-13 on each side, irregularly spaced; stipules
inter- or intra-petiolar, ovate-deltoid, acuminate, 5-8mm long, minute-
ly sericeous outside, caducous; petioles stout, 3-8mm long, glabrous.
Inflorescence axillary, once-forked, with numerous sessile or subsessile
flowers along upper side of branches, inflorescence branches slender and
3-8cm long; peduncles slender, 2-3cm long; flowers mostly bisexual and
actinomorphic, distant, alternate, sessile or subsessile, ebracteolate; peri-
anth biseriate; calyx 2-3mm long, glabrous or minutely puberulent, limb
persistent, 5-lobed, lobes semiorbicular, often unequal, ciliolate; corolla 5-
7mm long, gamopetalous, white, campanulate, glabrous or minutely pu-
berulous, tube 3.5-5mm long, lobes imbricate, half as long as tube, oval-
oblong, obtuse; stamens inserted at or near corolla throat, epipetalous, as
many as corolla-lobes and alternating with them; anthers included or par-
tially exserted, mostly dorsifixed 2-locular, dehiscing lengthwise. Ovary
inferior, crowned by disc, 2- or more locular, with as many ovules; ovules
pendulous from top of loculi, solitary in each loculus; style usually slen-
der, 2-lobed. Fruit a red or black drupe with hard endocarp, oval or ob-
long, 5-7(-10)mm long, 3-4.5mm thick; seeds 2, brown; endosperm ab-
sent or scanty. Fl. Jul.-Nov.

On limestone rocks in woodland, or in thickets, below c.2,450m;
Jamaica [St. Thomas], Bahamas, British Honduras, Greater Antilles, St.
Croix, St. Lucia, Trinidad, Virgin Islands (Adams 1972; Standley 1934),
Dominican Republic (Weniger et al. 1995).

ARCHONTOPHOENIX

(Palmaceael/Arecaceae)

Archontophoenix sp. — king’s date palm
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The generic name of these large, attractive palms derives from the
Greek ‘archon’, meaning king, or ruler, and ‘phoenix’, meaning palm
or date palm. In New Britain, Papua New Guinea, the nuts of an
Archontophoenix sp. are reported to be chewed as an inebriant with the
leaves of Pueraria phaseoloides, seemingly in a manner analogous to the
use of ‘betel nut’ [see Areca] (Paijmans ed. 1976). According to Dowe &
Hodel (1994), this genus is endemic to Australia, with close relatives ex-
isting in the Pacific region. If this is the case, perhaps the species used in
New Britain is introduced, or was confused with a closely related genus.

Archontophoenix spp. are moderately tall, solitary, erect, emergent,
pleonanthic, monoecious palms; trunks slender, often with swollen base;
leaf scars sometimes prominent. Leaves paripinnate, reduplicate, clean-
ly deciduous; sheaths tubular, forming an elongate crownshaft eventually
splitting opposite the petiole, coloured green, brown, or purple; ligule ab-
sent; petiole absent to moderately long; rachis long; pinnae linear-acute,
inserted in a single plane along rachis, subopposite, erect to semi-pendu-
lous, rigid or lax, midrib prominent, secondary ribs frequently present
abaxially, abaxial surface green or with silver-grey scales, sometimes very
dense to give silvery-grey colour; ramenta lacking, or present on midrib
abaxially, medi-fixed. Inflorescence intrafoliar at maturity, branched to
3-4 orders, erect to pendulous paniculate, branches divaricate, protan-
drous; bracts enclosing inflorescence 2, the prophyll attached at peduncle
base fully enclosing peduncular bract; peduncular bract inserted slightly
above attachment of prophyll, tubular, bracts deciduous immediately pri-
or to floral anthesis, small to moderate rameal bracts often present; pe-
duncle short, stout; rachis much longer than peduncle; rachillae erect or
pendulous, elongate, zig-zagged throughout or only toward apex; flowers
unisexual, sessile, lilac-purple or white-cream-light green, in well-spaced
triads of a single pistillate flower subtended by a pair of staminate flowers
one either side, borne spirally throughout rachillae, or only on proximal
portion, and then with flowers distally, in pairs or solitary. Staminate flow-
ers asymmetric in bud; sepals 3, imbricate; petals 3, valvate, much long-
er than sepals; stamens 9-35; anthers dorsifixed, near middle, basally bi-
fid, apically pointed, latrorse; filaments curved or deflexed. Pistillate flow-
ers smaller than staminate, symmetric; pistillode cylindric, about as long
as stamens, tapered, apically lobed; sepals 3, imbricate; petals 3, imbri-
cate, briefly valvate at apex; staminodes 3, tooth-like; gynoecium uniloc-
ular, uniovulate; style short; stigmas 3, recurved. Fruit conic-ovoid, ellip-
soid, globose to subglobose, coral pink, red or dark brick-red at maturi-
ty; stigmatic remains apical or subapical; epicarp thin, smooth or light-
ly pebbled; mesocarp thin, crustaceous or brittle, non-operculate; seed 1,
ovoid, globose to subglobose, hilum lateral, raphe fibres elongate, anasto-
mosing, adherent to seed.

Six species endemic to eastern Australia, generally not further inland
than Great Dividing Range; in coastal and near-coastal lowlands and rang-
es, to 1,200m altitude (Dowe & Hodel 1994). The genus includes such
commonly cultivated palms as A. alexandrae and A. cunninghamiana.

ARCTOSTAPHYLOS

(Ericaceae)

Arctostaphylos alpina (L.) Spreng. (Arbutus alpina L.) — alpine
bearberry

Arctostaphylos patula Greene — manzanita, big dinas, dinas coh

Arctostaphylos pungens Kunth (Daphnidostaphylis pungens
(Kunth) Klotzsch; Uva-ursi pungens (Kunth) Abrams) — manzanita,
big dinas, dinas coh

Arctostaphylos uva-ursi (L.) Sprenger (Arbutus uva-ursi L.) — uva
ursa, uva ursi, kinnikinnick, sagackhomi, bear’s grape, bearberry,
mealberry, mountain box, mountain cranberry, sandberry

Arctostaphylos spp. [from the Greek, ‘arcto’ (bear) and ‘staphylos’
(grape-bunch); ‘uva-ursi’ also means ‘bear-grape’ in Latin] are widely
used by native North Americans for both medicinal and ceremonial pur-
poses. The Nitinaht called A. uva-ursi ‘kinnikinnick’ [roughly translated
as ‘that which is mixed’, or ‘he who mixes’], as it is one of the principal
smoking mixtures amongst indigenous peoples of the northwest. Some
would reportedly become so intoxicated by smoking bearberry leaves that
they would fall into the fire and remain immobile! This use spread into
Canada, and the plant became a major herb of exchange with other tribes,
as well as with settlers, who mixed it with their tobacco [see Nicotiana] to
make a mix called ‘sagackhomi’, also called ‘larb’ by some Western hunt-
ers. Peoples of the Pacific north-west sometimes smoked it with yew [see
Taxus], and it was said to make a person dizzy; the Kwakiutl also smoked
A. uva-ursi as a narcotic, and the Ojibway smoked leaves of both A. uva-
ursi and A. alpina. The Navajo also smoke A. patula and A. pungens for
rain prayers and good luck. The Menomini and Thompson smoke A. uva-
ursi leaves, as well as making an astringent infusion from them to strength-
en the bladder and kidneys. The Cherokee use it for dropsy and urinary
diseases, as well as eating the berries as food. The Lower Chinook and
Quinalt use the berries to allay appetite; the berries may make a bland sur-
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vival food which is more edible after cooking. Dried berries may also be
made into necklaces or rattles. Stems and berries have also been used to
treat headache and scurvy. A. pungens has been used by the Tarahumara
of Mexico, who made a wine from it (Bremness 1994; Emboden 1979a;
Hamel & Chiltoskey 1975; Ott 1993; Siegel et al. 1977; Winter 1998).
Today in herbal medicine, the leaves are used as an astringent, antiinflam-
matory and diuretic, and to expel stones (Chiej 1984).

A. alpina leaves have yielded 4.9% arbutin [see below] (Fromard
1985).

A. uva-ursi leaves have yielded 0.011% arbutin [diuretic, antitussive,
urinary disinfectant, inhibits insulin degradation], 0.005% methylarbu-
tin, 2-O-galloylarbutin, 4’-O-galloylarbutin, 6-O-galloylarbutin, monotro-
pein [see Monotropa; content highest during exponential growth], hyd-
roquinone [see Vaccinium for toxicity], [possibly] asperuloside, piceo-
side, ericoline, hyperin, uvaol, quercetin and myricetin derivatives, cya-
nidin, delphinidin, (+)-catechol, gallic acid [antibacterial, antiviral, an-
tifungal, astringent, antiinflammatory, antitumour, antimutagenic, chol-
eretic, bronchodilator, promotes smooth muscle contraction, inhibits in-
sulin degradation], citric acid, ursolic acid, and quercetin [antiinflamma-
tory, antibacterial, antiviral, inhibits smooth muscle contraction, inhibi-
tor of many enzymes] (Buckingham et al. ed. 1994; Chiej 1984; Fromard
1985; Harborne & Baxter ed. 1993; Karikas et al. 1987; Kawaguti et al.
1939; Rastogi & Mehrotra ed. 1990-1993; Swiatek & Komorowski 1973;
Waehner et al. 1975; Walewska 1966; Zechner 1931). One study reported
obtaining arbutin yields of up to 18.6% (Fromard 1985), but I am uncer-
tain whether this was a typographical error.

Arctostaphylos uva-ursi is a semi-trailing, mat-forming shrub with
glabrous stems; throws out numerous rooting branches, usually 50-100cm
long; branchlets glabrate or variously pubescent. Leaves alternate, persist-
ent, coriaceous, oblong-obovate to spatulate or oblanceolate, 1-3cm long,
obtuse or rounded at apex, tapered to base, entire, dark green and glossy
on upper surface, paler beneath, leathery; petioles very short. Flowers
pink, drooping, in groups of 3-10 in terminal racemate clusters in axils
of fleshy, firm bracts; calyx saucer-shaped, deeply 5-lobed, sepals broad-
ly ovate, c.1.5mm long, imbricate, distinct to base; corolla white to pink-
ish, globose, ovoid, bell-shaped, 4-6mm long, with 5 short lobes, spread-
ing or recurved; stamens 10, filaments pubescent, much dilated in basal
1/3, much shorter than corolla; anthers subglobose, 2-awned, opening by
pores. Ovary 5-celled, conic-ovoid, subtended by a 10-lobed disc; 1 ovule
in each cell; style columnar, 5-lobed; stigma capitate. Fruit a smooth, dull
red loculicidal drupe with a navel-like depression, sharply flavoured (or
mealy and flavourless, depending on who you believe!), 6-10mm diam.;
containing 5 bony nutlets, partly or wholly concrescent. Fl. late spring to
early summer.

Native to n. US, Canada, and n. Eurasia, common in Scottish high-
lands, grows naturally through most of Europe in moist conditions among
undergrowth or in grassy places where little light penetrates; sometimes
on sandy or rocky soil in America, usually in moist to dry woods, and
sandy roadsides (Bremness 1994; Chiej 1984; Emboden 1979a; Gleason
1952; Moss 1983).

ARECA

(PalmaceaelArecaceae)

Areca caliso Becc.

Areca catechu L. (A. catechu Willd. A. hortensis Lour.) — betel nut
palm, areca palm, catechu palm, supari, piri, pinang, ping lang, bing
lang, guvaka, guvka, popo

Areca macrocalyx Zipp. ex Blume — samaguk

‘Betel nut’, the fruit of [usually] A. catechu, is one of the world’s most
popular stimulants, being chewed by an estimated 10% of the world’s
population [largely in India and s.e. Asia, as well as in Australasian and
Pacific countries]. A. macrocalyx is also chewed in Papua New Guinea,
and A. caliso in the Philippines. Betel nut was mentioned in early Sanskrit
texts [as ‘guvka’ or ‘pinang’], and was also used by ancient Persians and
Arabs. Moroccans burn the nuts on charcoal grills to ward off evil spir-
its, and wear them as amulets. Betel nuts are also chewed by the Swahili
of Zanzibar and Tanzania, the Shambala of Kenya, the Ngazija of the
Comoros, and Indians and s.e. Asians in South Africa. Betel is widely
chewed by Mohammedans during Ramadan fasts. In India, betel use is a
respected facet of society, due to the ritualised aspects of its preparation
and use, encouraging social and spiritual exchange. In Ayurvedic medi-
cine, betel nut is used as a digestive, anthelmintic, diuretic, astringent and
cardiotonic. The nuts are used in TCM as an anthelmintic, and to treat
dysentery and diarrhoea, slow heart rate, lower blood pressure and in-
crease intestinal secretions. In Cambodia, the leaves are brewed and tak-
en internally to treat bronchitis, and externally for lumbago. The root is
used to treat liver disease, and the fruit is given with opium [see Papaver]
to treat diarrhoea. Malay women sometimes use young shoots to procure
abortion in early stages of pregnancy. The sweet inner shoots and young
flower stems may be eaten raw, boiled or fermented as food. Unripe be-
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tel nuts are considered to be intoxicating, and cause dizziness (Bavappa
et al. 1982; Chopra et al. 1965; De Smet 1998; Gowda 1951; Huang
1993; Kirtikar & Basu 1980; Marshall 1987; Nadkarni 1976; Ott 1995a;
Paijmans ed. 1976; Rétsch 1992; Schmid 1991; Von Bibra 1855; Usher
1974); Nepalese shamans chew the fresh nuts with lime, salt and ‘betel
leaf’ [see below] for shamanic travel (Miller-Ebeling et al. 2002). In parts
of West Java, the roots are crushed and decocted with Imperata cylindri-
ca roots and Piper nigrum seeds, and “drunk as an invigorating tonic to
make men strong” (Wightmann et al. 1994).

Betel nuts may be prepared in several ways. The most popular prep-
aration is that of whole, dried ripe nuts [‘chali’ or ‘kottapak’], which are
sundried for 35-40 days and then dehusked. When the nuts are cut in half
and sundried for 10 days, before being dehusked and further dried, they
are known as ‘parcha’. Today, mechanical drying and dehusking methods
are more common. Unripe nuts at 6-7 months of maturity may be made
into ‘kalipak’ — the nuts are dehusked, cut into pieces, boiled in water [or
a diluted extract of previous boilings], coated with ‘kali’ [a concentrate of
previous water extracts] and dried, either in the sun or over a fire. ‘Iylon’
is made from unripe nuts which are simply sliced and dried; ‘nayampak’
is similar, but is made from nuts that are more immature. ‘Scented supar-
is’ are pre-made blends of betel nut pieces, spices and essential oils — rec-
ipes differ from region to region and from one manufacturer to the next
(Bavappa et al. 1982).

Betel nut is often chewed [or rather, sucked in the corner of the
mouth] as a quid [‘paan’ or ‘sirih’] — a powdered, grated or crushed nut is
mixed with a small pinch of burnt lime [to liberate the alkaloids as their
bases; this also hydrolyses most of the arecoline to form arecaidine — see
below], as well as a variety of spices and herbs [see Methods of Ingestion].
Tobacco [Nicotiana] is one of the most common additives today. These
are wrapped in a [preferably] fresh ‘betel leaf’ [Piper betle — see Piper 1],
and the morsel is ready for use. The copious red juice generated is either
swallowed or spat out periodically. Initial use causes unpleasant symp-
toms such as nausea, dizziness, cold sweat, sore tongue, constricted throat
and loose bowels. After regular use, these symptoms subside, except with
large doses [up to 28g — normal dose of powder in Indian medicine is 0.6-
2g]. The stimulatory effect is generally mild. Regular betel chewers have
red to black stained teeth and gums, which they are usually quite proud
of. This is largely due to catechin [see below], which turns bright red un-
der strongly alkaline conditions. Although said to be good for the gums,
regular and excessive use [it is usually chewed every day, and often af-
ter meals] is detrimental to oral health, irritating the gums and loosening
the teeth. While it is excellent for reducing teeth caries and maintaining a
healthy digestive tract in disease-ridden areas, the betel nut is now consid-
ered to be carcinogenic. This proposition has been questioned as relying
on circumstantial evidence, and due to the ubiquitous use of tobacco ad-
ditives (Bavappa et al. 1982; Gowda 1951; Kirtikar & Basu 1980; Lehane
1977; Marshall 1987; Nadkarni 1976; Ott 1993; Von Bibra 1855), though
current research seems to support the notion, due to discovery of the for-
mation of carcinocenic nitrosamines in the saliva, such as N-nitrosoguva-
cine, N-nitrosoguvacoline, MNPN [3-(methylnitrosamino)-propionitrile]
and MNPA [3-(methylnitrosamino)propionaldehyde], when chewing be-
tel nut with lime. Addition of tobacco brings formation of yet more nitro-
samines (Prokopczyk et al. 1987; many more recent publications on this
topic), and the addition of slaked lime has been shown to play a role in
the oral carcinogenesis. Lime is known to cause a rapid turnover of cells,
killing them, and increases the likelihood of cell mutation (Thomas &
MacLennan 1992). It has been proposed that the co-use of betel leaf [see
above] reduces formation of nitrosamines due to antioxidative activities
deriving from the leaf (Jeng et al. 2002; theobromus pers. comm.). It is
not known at this point whether oral usage of betel nut extracts without
lime pose a similar health risk.

It has recently been shown that the non-alkaloidal dichloromethane
fraction of the nut extract inhibits MAO-A in rat brain (Dar & Khatoon
2000). Betel nut has also shown adverse reactions when combined with
certain pharmaceutical drugs, such as fluphenazine [resulting in tremors,
stiffness and akithesia], flupenthixol and procyclidine [jaw tremors, rigid-
ity, bradykinesia], prednisone and salbutamol [bronchoconstriction coun-
teracts the positive effects of these drugs in treating respiratory disorders]
(Fugh-Berman 2000). Although some asthmatics may have no problems,
asthmatics in general should probably avoid betel nut, due to the bron-
choconstriction that the nut, and the major alkaloidal constituent, areco-
line, are known to cause (Kiyingi 1992; Taylor et al. 1992).

A. catechu nut has yielded 0.2-0.7% alkaloids, mainly arecoline [0.1-
0.67%], as well as arecaidine [arecaine; GABA-uptake inhibitor], arecoli-
dine, homoarecoline, guvacine [GABA-uptake inhibitor], guvacoline, iso-
guvacine, contine and choline; as well as 15% condensed tannins [polyphe-
nols, including leucocyanidin, catechin and epicatechin — catechin may
inhibit MAO-B (Mazzio et al. 1998)], 15% lipids and 50-60% sugars.
Green, unripe nuts yielded 0.1-0.15% alkaloids, of which 69.8% was are-
coline, 24.4% ethyl-N-methyl-1,2,5,6-tetrahydropyridine-3-carboxylate,
1.8% methylnicotinate, 0.7% guvacoline, 0.49% ethylnicotinate, 0.21%
ethyl-N-methylpiperidine-3-carboxylate, 0.2% methyl-N-methylpiperid-
ine-3-carboxylate and 0.02% nicotine; as well as 17.2-43.85% polyphe-
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nols, 8.1-12% fat, 8.2-9.8% fibre, 17.3-23% polysaccharides and 6.7-
9.4% protein. Ripe nuts contain lower levels of polyphenols [11.1-17.8%]
and protein [6.2-7.5%], and higher levels of extractable arecoline [0.12-
0.24%], fat [9.5-15.1%], fibre [11.4-15.4%] and polysaccharides [17.8-
25.7%]. Another study, probably using ripe nuts, found arecaidine to be
the major alkaloid [1%], followed by arecoline [0.07%)]. Arecoline is largely
hydrolysed to form arecaidine when chewed with lime; like arecoline, are-
caidine also has cholinergic and anthelmintic effects, though it is less toxic
and has fewer parasympathomimetic side effects than arecoline. The body
also produces nicotinic acid as a by-product of betel chewing (Bavappa et
al. 1982; Bruneton 1995; Buckingham et al. ed. 1994; Holdsworth et al.
1998; Huang 1993; Johnston et al. 1975; Marion 1950; Marshall 1987;
Nadkarni 1976; Rastogi & Mehrotra ed. 1990-1993; Schermerhorn et al.
ed. 1957-1974).

Areca catechu has a solitary trunk, quite straight, 12-30m tall, usu-
ally ¢.50cm circumference, uniformly thick; stems erect, smooth, green
in upper portion, annulate. Leaves pinnate, 1.2-1.8m, leaflets numerous,
30-60cm, upper confluent, glabrous, thin, with several midribs, attached
to the rachis in a vertical line; base of petiole expanding into a smooth,
green, amplexicaul sheath. Spathe double, compressed, glabrous; spadix
much-branched, bearing male and female flowers in numerous close-set
spikes; rachis stout, compressed; branches with filiform tips; male flowers
minute, very numerous, sessile, bractless, occupying the upper portion of
the spikes; calyx 1-leaved, small, 3-cornered, 3-parted; petals much longer
than the small sepals, 3, oblong, rigid, striated; stamens 6, filaments short;
anthers sagittate; female flowers much larger, few at base of spikes, sessile,
bractless; sepals 3, orbicular, imbricate, cordate, rigid, fleshy, permanent;
petals 3, orbicular, imbricate, with acute valvate tips; staminodes 6, con-
nate; style scarcely any; stigmas 3, short, triangular. Fruit 3.8-5cm long,
ovoid or oblong, supported by the persistent perianth, mesocarp fibrous;
seed (nut) inside smooth, orange or scarlet, surface with attractive reticu-
late patterning, with a truncate base (Kirtikar & Basu 1980).

Tropics; India and s.e. Asia, to Pacific Islands.

Grow young plants in a mix of leaf-mold/loam or peat/loam; older
plants prefer Y2 sand and %2 loam. May require a greenhouse in colder cli-
mates. Water at least every 2 days. A tree may produce c.250 nuts a year.
When the fruits are ripe, the nuts are removed from the mesocarp, washed
free of pulp, and sun-dried. Sometimes the nuts are boiled before being
sliced and sun-dried (Bremness 1994; Grubber 1973).

In the US, betel nut 5x extract powder is illegal (friendly pers. comm.);
in England, betel nut is illegal to import, but the law there regarding this is
not widely enforced (theobromus pers. comm.).

ARGEMONE

(Papaveraceae)

Argemone glauca (Nuztt. ex Prain.) Pope — Hawaiian poppy, puakala

Argemone mexicana L. (A. leiocarpa Greene; A. mucronata Dum.-
Cours. ex Steud.; A. ochroleuca Sweer; A. spinosa Moench; A.
versicolor Salisb.; A. vulgaris Spach; Echtrus mexicanus Nieuwl.;
E. trivialis Lour.; Papaver spinosum Bauhin) — prickly poppy,
Mexican poppy, chicalote, cardo santo, devil’s fig, amapola del campo,
pivla dhatura, satyanashi, kanre phul, palanti kanta, sungure kanda,
thakal

Argemone munita Durand er Hilg. — flatbud prickly poppy, chicalote

Argemone polyanthemos (Fedde) G.B. Ownbey (A. intermedia var.
polyanthemos Fedde) — North American prickly poppy

Argemone spp. — prickly poppies

The Aztecs held A. mexicana to be sacred to Tlaloc, god of rain and
thunder; they believed it to be eaten by all inhabitants of the underworld.
Both Aztec and Mayan healers used it to treat headache, earache, asth-
ma, flu, chest problems, constipation, fever, dizziness, halitosis and snake-
bite. The Mapuche also regard it as a sacred plant. Chinese immigrants
in 19th century Mexico [Sonora, Sinaloa and Baja California] recognised
its properties, and derived a type of opium [see Papaver] from it called
‘chicalote tamales’. It was said to produce “blissful self-forgetfulness and
complete absence of wants”. An ointment of the latex is also said to be
effective against sunburn, and an infusion of it treats nervousness and
cramps. Seeds of the plant are also used in parts of Mexico for similar pur-
poses, and the dried leaves are smoked for their ‘aphrodisiac’ properties.
The roots of an Argemone sp. have been used by the Guarani of Paraguay,
who brew them with ‘yerba maté’ [see Ilex] to make a medicinal stimu-
lant. The North American A. polyanthemos is known as a strong irritant
and narcotic, being feared as a poison. A. glauca from Hawaii is also said
to be narcotic and psychotropic (Emboden 1979a; Heffern 1974; Pendell
1995; Ritsch 1992; Tyler 1966; Watt & Breyer-Brandwijk 1932). A. mexi-
cana is used in Nepal to treat pain, itching and insomnia (Miller-Ebeling
et al. 2002). In southern N. America, ash from the burnt leaves of A. in-
termedia is used by indigenous people for tattooing (Usher 1974). Other
Argemone spp. share similar chemistry and pharmacology. Care should
be taken with all species, as cases of poisoning have been recorded.
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The seeds of Argemone spp. have been said to have ‘Cannabis-like’
effects (Watt 1967), though they have apparently been eaten in cakes and
other foodstuffs without consequence (Usher 1974). Such food use may
have been in small amounts, or it may be that the heat and length of cook-
ing destroys the alkaloids originally present. However, in India, A. mex-
icana seeds and their oil are sometimes encountered as an adulterant of
Indian mustard seeds [see Brassica], and their consumption results in
what has been called ‘epidemic dropsy’. Symptoms include nausea, vomit-
ing, diarrhoea, breathlessness, swelling of the limbs, and glaucoma; some-
times death results from cardiac arrest. The toxicity, attributed to the al-
kaloids sanguinarine and dihydrosanguinarine, primarily affects the liver,
heart, kidneys and lungs, and results in extensive oxidative damage to cell
membranes (Das & Khanna 1997; Thatte & Dahanukar 1999).

Usually the seeds, or the golden sap from the unripe seed capsules, are
the portions ingested. The capsule can be pierced in the same way as with
Papaver [though be careful of the prickles], and the sap similarly collect-
ed and dried, for use again in a similar fashion to true opium (Gottlieb
1992; pers. comms.). This may not be recommended with species rich in
sanguinarine, due to the toxicity mentioned above. Recently, smokeable
extracts of A. mexicana foliage have become popular on a small scale, and
like many things, synergise well with Cannabis. However, the smoke is
harsh and most likely not very healthy, even through a water-pipe, and it
would seem best to vapourise the dried sap instead. Some people have re-
ported dream-enhancement when smoking A. mexicana 5x extract before
going to bed (pers. comms.; pers. obs.). Roughly 500mg [or Yatsp] dried,
powdered leaf of A. mexicana, A. glauca or A. munita ssp. rotunda [A. ro-
tunda], taken orally with fruit juice, has been observed to provide pleasant
mood-enhancement, with 2g more ‘contemplative’ in effect. A. grandiflo-
ra, A. polyanthemos and A. pleiacantha were found to be much weaker us-
ing the same methods. The same people noted that the leaf was prefera-
ble to the latex, as the latter “seems to be missing” something compared
to the effects of the former (LLazar 2002).

These materials contain isoquinoline alkaloids related to those found
in Papaver, some of which have anticholinergic and antihistamine prop-
erties (Capasso et al. 1997) as well as being narcotic sedatives (Preininger
1975). The alkaloids berberine and chelerythrine give the latex its yellow
colour; on air contact, the latex turns orange, a colouration thought to
be caused by sanguinarine [pseudochelerythrine] (Bandoni et al. 1975).
Besides the toxicology of sanguinarine as mentioned above, this alkaloid
has been shown to inhibit the activity of MAO (Lee et al. 2001) and glu-
tamic acid decarboxylase enzymes (Netopilova et al. 1996), as well as hav-
ing anticholinesterase, adrenolytic, sympatholytic, local anaesthetic, and
bactericidal activities (Preininger 1975). See Papaver for further com-
mentary on some of these alkaloids. Many of them [such as berberine,
chelerythrine, coptisine and sanguinarine] inhibit AChE (Ulrichova et al.
1983).

A. alba [A. albiflora] has yielded allocryptopine, berberine, cheleryth-
rine, coptisine, protopine and sanguinarine (Preininger 1986).

A. albiflora ssp. texana has yielded 0.02% alkaloids [33% sanguinar-
ine, 28% allocryptopine, 23% protopine, 9% berberine, 6% coptisine]
(Stermitz et al. 1973b).

A. aurantiaca aerial parts [still mostly in rosette stage, beginning to
bud] from Texas yielded 0.1% alkaloids [60% protopine, 40% coptisine]
(Stermitz et al. 1969).

A. brevicornuta has yielded 0.03% alkaloids [85% (-)-norargemonine,
15% berberine] (Stermitz et al. 1973b).

A. chisosensis flowering and fruiting aerial parts [harv. Texas] yield-
ed 0.04% alkaloids [88% berberine, 11% allocryptopine, traces of pro-
topine).

A. corymbosa ssp. arenicola flowering and fruiting aerial parts [harv.
Arizona] yielded 0.09% alkaloids [92% berberine, 4% allocryptopine, 3%
cryptopine, traces of sanguinarine] (Stermitz et al. 1969).

A. echinata has yielded 0.13% alkaloids [40% cryptopine, 30% ber-
berine].

A. fruticosa has yielded 0.89% alkaloids [60% allocryptopine, 20%
hunnemanine] (Stermitz et al. 1973a).

A. glauca var. glauca has yielded 0.47% alkaloids [40% protopine, 20%
allocryptopine, 20% sanguinarine, 10% berberine, 10% chelerythrine]
(Stermitz et al. 1971).

A. gracilenta aerial parts [harv. Jun., Arizona] have yielded 0.33% al-
kaloids [>90% argemonine, traces of argemonine N-oxide, argemonine
methohydroxide, isonorargemonine, protopine, laudanine, muramine, mu-
nitagine, platycerine, reticuline] (Stermitz & McMurtrey 1969).

A. hispida aerial parts [harv. Jul., Wyoming] yielded 0.61% alkaloids
[c.45% argemonine, 44% norargemonine, 5% bisnorargemonine, 6% re-
ticuline] (Stermitz & Seiber 1966).

A. mexicana has yielded 5.5% alkaloidal residue, containing alloc-
ryptopine, berberine, (-)-cheilanthifoline, chelerythrine, norchleryth-
rine, coptisine, cryptopine, dihydrosanguinarine, norsanguinarine, san-
guinarine, oxyhydrastinine, protopine, (-)-o-canadine methohydrox-
ide, (-)-B-scoulerine methohydroxide, (-)-a- and (-)-B-stylopine meth-
ohydroxide, (-)-a-tetrahydropalmatine methohydroxide and 6-aceto-
nyldihydrosanguinarine. Another investigation found 0.125% alkaloids,
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1.75% resin and 1.1% tannins from roots and stems; alkaloids consist-
ed of 0.084% protopine and 0.041% berberine. Vietnamese plants yield-
ed 0.28% alkaloids from green aerial parts, and 0.425% from roots, con-
sisting mostly of allocryptopine [37% of total alkaloids in green parts;
36% in roots] and protopine [21% in green parts, 16% in roots], as well as
sanguinarine, heletrine, and 2 unidentified alkaloids. Seeds have yielded
22-36% of a toxic oil called ‘argemone oil’, consisting largely of sangui-
narine and dihydrosanguinarine. The total alkaloids from this extraction
antagonised serotonin, acerylcholine and histamine in animal experiments
(Bose et al. 1963; Bui & Mura’eva 1973; Das & Khanna 1997; Onda &
Takahashi 1988; Preininger 1986; Santos & Adkilen 1932). Its alkaloids
have also been reported to reduce morphine withdrawal symptoms in an-
imals (Capasso et al. 1997). Leaf and stem of Australian material grow-
ing in Rockhampton, Queensland [harv. Dec.] tested moderately strongly
positive for alkaloids (Webb 1949).

A. munita ssp. argentea flowering and fruiting aerial parts [harv. Mar.,
California] yielded 0.28% alkaloids [c.60% allocryptopine, 20% isono-
rargemonine, 5% argemonine, 5% protopine, and 10% mixture of uniden-
tified alkaloids]. The latex of this subspecies is nearly white (Stermitz et
al. 1974).

A. munita ssp. rotundata aerial parts [harv. Jul., Utah] yielded 0.22%
alkaloids [65% bisnorargemonine, 27% munitagine, 4% muramine,
2% cryptopine, 2% reticuline, 0.06% 2,9-dimethoxy-3-OH-pavinane]
(Coomes et al. 1973; Stermitz & Seiber 1966).

A. pleiacantha subspecies were found to have variable alkaloid com-
position; all samples studied were harvested in June. A. pleiacantha ssp.
pleiacantha from Ashfork, Arizona contained mostly bis-norargemonine
[45% of total alkaloids], as well as protopine [15%], berberine [10%], mu-
nitagine [10%], and traces of norargemonine and cryptopine; plants from
Sho Low, Arizona contained mostly berberine [50%] and protopine [35%],
as well as allocryptopine [15%]; plants from Hurley, New Mexico con-
tained mostly berberine [60%], as well as protopine [15%] and allocryp-
topine [10%]. A. pleiacantha ssp. ambigua from Peeples Valley, Arizona
contained mostly berberine [30%], cryptopine [25%], bisnorargemonine
[20%] and munitagine [10%]; plants from Prescott, Arizona contained
mostly berberine [60%], as well as 10% each of protopine, cryptopine, and
allocryptopine, and 3% each of munitagine and bisnorargemonine; plants
from Seneca, Arizona contained mostly berberine [45%], allocryptopine
[30%], and protopine [20%], as well as bisnorargemonine [3%] and mu-
nitagine [1%]; plants from Ashfork, Arizona contained mostly berberine
[30%], protopine [25%], and cryptopine [25%], as well as traces of mu-
nitagine and bisnorargemonine; plants from Miami, Arizona contained
mostly protopine [55%], as well as bisnorargemonine [20%], munitagine
[10%], and traces of berberine. The less widespread A. pleiacantha ssp.
pinnatisecta from High Rolls, New Mexico contained mostly munitagine
[75%], as well as bisnorargemonine [15%] (Stermitz & Coomes 1969).

A. polyanthemos [harv. Argentina] aerial parts yielded 0.8% alkaloids
[50% allocryptopine, <30% N-norchelerythrine, 15% chelerythrine, 12%
berberine, and traces of protopine and sanguinarine]; roots also yielded
0.8% alkaloids, of similar composition. Aerial parts [flowering and fruit-
ing] of plants from Wyoming and New Mexico yielded 0.07-0.12% alka-
loids [82-86% berberine, 13-17% allocryptopine, traces of protopine and
sanguinarine]; traces of chelerythrine and N-norchelerythrine have also
been found in US specimens (Bandoni et al. 1975; Stermitz et al. 1969).
Coptisine and (-)-scoulerine have also been found in the plant (Preininger
1986).

A. sanguinea flowering aerial parts [harv. Texas] yielded 0.05-0.07%
alkaloids — alkaloids from the purple-flowered variety [which gave the
slightly higher yield in this analysis] contained almost entirely berberine
[94%], as well as muramine [6%]; alkaloids from the white-flowered va-
riety contained 68% berberine, 22% allocryptopine, 6% argemonine, and
4% muramine (Stermitz et al. 1969).

A. squarrosa has yielded c.1% a-allocryptopine (Brochmann-Hanssen
& Nielsen 1966).

A. subfusiformis ssp. subfusiformis [yellow-petal variety] aerial parts
yielded 0.4% alkaloids [41% protopine, 28% allocryptopine, 9% berberine,
5% sanguinarine, 4% chelerythrine]; roots yielded 1.4% alkaloids [47%
sanguinarine, 26% protopine, 18% allocryptopine, 7% berberine, 1% chel-
erythrine]. Aerial parts of the white-petalled variety yielded 0.8% alka-
loids [55% protopine, 34% allocryptopine, 8% berberine, 3% sanguinar-
ine]; roots yielded 0.4% alkaloids [28% protopine, 19% berberine, 17% al-
locryptopine, 3% sanguinarine, 3% chelerythrine]. The large quantities of
sanguinarine in the roots are thought to form rapidly from dihydrosan-
guinarine, on exposure to air; previous studies suggest that only minor
quantities of sanguinarine occur in this species. Incidentally, the petals of
the white-petalled variety turn yellow a few days after picking, and at this
stage were shown to contain berberine and sanguinarine; similarly aged
petals of the yellow-petalled variety only contained berberine (Bandoni
et al. 1975).

A. subfusiformis ssp. subinermis aerial parts yielded 0.6% alkaloids
[46% protopine, 31% allocryptopine, 16% berberine, 4% sanguinarine];
roots yielded 0.9% alkaloids [42% sanguinarine, 20% protopine, 17% al-
locryptopine, 12% berberine, 2% chelerythrine] (Bandoni et al. 1975).
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A. subintegrifolia flowering and early fruiting aerial parts [harv. Mar.,
s. of Mexicali, Baja California] yielded 0.14% alkaloids [c.70% allocryp-
topine, 20% protopine, 5% berberine, 5% mixture of unidentified alka-
loids] (Stermitz et al. 1974).

A. turnerae has yielded 0.11% alkaloids [60% (-)-armepavine, 40%
(-)-tetrahydropalmatine (see Endnotes)] (Stermitz et al. 1973b).

Argemone mexicana is a glaucous, erect, prickly annual herb, with
bright yellow latex; stems mostly 1, often branched near base, bluish-
green, pithy, smooth or slightly pubescent, 25-100cm tall, with scattered
stiff yellow perpendicular or slightly reflexed prickles. Leaves glaucous,
alternate, bluish-green, with conspicuous light blue markings over veins
on upper side, smooth or with distant spines on main veins; basal leaves
slightly stalked and crowded into a rosette, oblanceolate, lobes oblong,
incised to % or more the distance to the midrib, sinuses comparitively
narrow; upper leaves sessile and clasping the stem, 6-20 x 3-8cm, deep-
ly divided into 7-11 irregular lobes (though more shallow than in low-
er leaves), broadly elliptical to ovate, margins wavy, with acute margin-
al teeth each tipped with a slender spine. Flowers creamy white to yel-
low, shortly stalked or sesssile at apex, 3-6(-7)cm across, closely subtend-
ed by 1-2 foliar bracts; buds subspherical or barely oblong, 9-13mm thick,
10-15mm long, smooth or sparingly prickly; sepals 3, hood-like, terete,
smooth or sparsely prickled and with a large spine below apex, 5-10mm
long incl. spine, sepals shedding as flower opens; petals 4-6, 2.5-3 x 1.4-
4cm, the outer obovate, the inner obovate to obcuneate; stamens 30-50,
filaments pale lemon-yellow; anthers yellow. Style to c.1(-3)mm long in
fruit; stigma dark red to purple, c.1-2mm long, 1.5-4mm wide, 3-6 lobed,
the lobes pressed against each other and appressed to the style at anthe-
sis. Fruit a smooth or prickly capsule 2.5-5 x 2cm, oblong to broadly el-
liptic, 25-45mm long x 12-20mm wide, excl. spines if present, crowned
with persistent style, spines to 6-10mm long; 4-6-carpellate; ripe fruits
opening from apex down, dehiscing away from the style ribs attached to
stigma, leaving a structure resembling the ribs of an umbrella; seeds dark
brown to black, 1.6-2 x 1.5mm, oily and finely veined. Seed is dormant
when shed, up until a few months later.

In subhumid semi-arid scrubland on a wide range of soils, on roadsides,
rabbit warrens, cultivated fields, streambeds and waste places; Mexico,
West Indies, Central America. A weed of crops in Argentina, Puerto Rico,
Australia, Philippines, India, Pakistan, Madagascar, Mauritius, Morocco,
Nicaragua, Tanzania, S. Africa, and parts of the US (Ownbey 1958;
Parsons & Cuthbertson 1992).

ARGYREIA [including Merremia]

(Convolvulaceae)

Argyreia acuta Lour. (A. festiva Wall.; Lettsomia chalmersii Hance;
L. festiva (Wall.) Benth. et Hook. f.)

Argyreia barnesii (Merr.) Ooststroom

Argyreia capitata (Tahl) Choisy (Convolvulus capitatus VVahl) — thao
bac dau

Argyreia cuneata (Wild) Ker-Gawl

‘Argyreia hainanensis’ (Erycibe hainanensis Merrill?; Merremia
hainanensis H.S. Kiu?)

Argyreia luzonensis (Hall. fil.) Ooststroom

Argyreia mollis (Burm. f.) Choisy (A. championii Benth.; A. obtecta
(Choisy) C.B. Clarke; Convolvulus mollis Burm. f.; C. sericeus L.;
Lettsomia championii (Benth.) Benth. et Hook. f.; Rivea obtecta
(Wall.) Choisy)

Argyreia nervosa (Burm. f) Bojer (A. speciosa (L. f) Sweet;
Convolvulus nervosus Burm. f.; C. speciosus L. f.; Lettsomia
nervosa (Burm. f.) Roxb.; Rivea nervosa (Burm. f.) Hallier f.) —
Hawaiian baby woodrose, elephant creeper, wooly morning glory,
bhuanath haku, samundra phul, samudrashokha, samudrapalaka,
samandarkapat

Argyreia obtusifolia Loureiro

Argyreia osyrensis (Roth) Choisy (Ipomoea osyrensis Roth)

Argyreia phillipinensis (Merrill) Ooststroom

Argyreia pseudorubicunda Oosistr.

Argyreia ridleyi (Prain) Prain ex Ooststr.

Argyreia rubicunda (Wall) Choisy

Argyreia splendens (Hornem.) Sweet (Convolvulus splendens Horn-
em.; Ipomoea splendens (Hornem.) Sims; Lettsomia splendens
Roxb.)

Argyreia wallichii Choisy

Argyreia spp. — woodroses

Merremia tuberosa (L.) Rendle (Convolvulus gossypiifolius Humb.;
C. macrocarpus Sprengel; C. tuberosus (L.) Spreng.; Ipomoea
glaziovii Dammer; 1. mendesii Welw.; I. nuda Pezer; I. tuberosa L.;
Operculina tuberosa (L.) Meisner) — large baby woodrose, pilikai,
xixicamatic, paktha’ pok’ laak, quiebra machete, bejuco de golondrina,
foco de luz, quinamacal, rosa de barranco
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The seeds of A. nervosa are said to have been a popular inebriating
aphrodisiac with poor Hawaiians in earlier years (Rétsch 1990). In India,
A. nervosa root is used as an aphrodisiac nerve tonic, and the leaves are
applied topically as a stimulant and rubifacient (Kirtikar & Basu 1980).
Soaked for 7 days in the juice of Asparagus racemosus and taken in a dose
of 2.9-5.8g with ghee for 1 month, the root “improves intellect, strength-
ens body and prevents effects of age” (Nadkarni 1976). Recently it was
found that Kirati shamans in Nepal use the seeds to ‘fly’ shamanically,
with one fruit capsule containing sufficient seeds for a dose. The flow-
ers are used as an offering to the ‘nagas’ [see Naja and Ophiophagus]
(Miller-Ebeling et al. 2002). The Akha and Mien of n. Thailand use the
whole plant of A. wallichii as a tonic and analgesic (Anderson 1993).

Merremia tuberosa has been proposed to have been the Aztec ‘xixica-
matic’, a type of ‘ololiuqui’ [see Turbina]. While generally not thought to
be psychoactive [see below], M. tuberosa acts as a purgative and antipy-
retic. Modern Mayans use it to treat headaches (Austin 1998).

In the latter part of the last century, the practice of using A. nervo-
sa seeds as a psychotrope began amongst elements of the drug subcul-
ture, particularly as an ingredient in ‘Utopian bliss balls’ [see Methods of
Ingestion]. For use, the seeds [removed from their pods] are scraped clean
of their fuzzy outer coating and adhering fine whitish hairs. This can be
tedious and fiddly, but failure to completely remove these portions reput-
edly results in a greater level of unpleasant side effects. The tiny hairs, in
particular, may be irritating to sensitive membranes. The seeds are usually
either chewed [preferably when fresh, or after soaking to soften the seeds],
ground and eaten [as in ‘Utopian bliss balls’], or extracted into water be-
fore ingestion. A water extraction of the same kind used with Ipomoea
is sufficient. Recently, psychonauts have been experimenting with a lime
juice [see Citrus] extraction method. This involves soaking the cleaned,
ground seeds in 1-2 tablespoons of lime juice for roughly 30 min., with
periodic agitation of the mixture. After this time, orange juice is added and
the mixture drunk. Some people prefer to let this settle before drinking,
to avoid consuming the seed solids. The lime juice soak has been claimed
to eliminate nausea [perhaps by neutralising some nauseating component
of the seeds]. Although this has not been the case for everyone who has
tried this method, it may be that nausea is indeed reduced in intensity. In
the case of A. nervosa, 4-8 seeds may constitute a dose, although their ef-
fectiveness declines with age (Ott 1993; Réatsch 1998; Stafford 1992; pers.
comms.; pers. obs.). A similar number of the larger seeds of M. tuberosa
has been claimed to be psychoactive (Gottlieb 1992), and though the spe-
cies has generally been regarded as inactive, I have received recent confir-
mation that at least some samples of M. tuberosa seeds are indeed active,
but weaker in potency, compared with A. nervosa (pers. comms.).

Effects of psychoactive Argyreia spp. seeds are generally similar
to those of psychoactive Ipomoea and Turbina species, due to simi-
lar chemistry [ie. indole ergoline alkaloids] (Der Marderosian 1967).
However, like these other plants, the exact nature of effects should be ex-
pected to vary from one batch of seed to another [also varying with fresh-
ness]. Nausea and mild stomach cramps may be experienced within the
first hour or two after consuming the seeds [or an extract thereof], wear-
ing off shortly after. This nausea can be minimised by keeping still; if for
any reason movement is necessary, it is best to move slowly and gently
(pers. obs.). These seeds should not be taken by pregnant women due to
their content of uterotonic alkaloids.

A. acuta seeds were found to contain ergine, ergonovine and chano-
clavine-1.

A. aggregata seeds were found to contain unidentified ergoline alka-
loids.

A. barnesii seeds were found to contain isoergine, ergometrinine,
lysergic acid a-OH-ethylamide, agroclavine, chanoclavine-1 & -I1, elymo-
clavine, festuclavine and isolysergol.

A. capitata seeds were found to contain large amounts of ergolines in-
cluding ergine, isoergine, ergonovine and chanoclavine, as well as an uniden-
tified ergoline alkaloid (Chao & Der Marderosian 1973a). Roots and aeri-
al parts yielded arcapitins A-C, dammarane-type triterpenes (Tofern et al.
1999b), but no ergolines (Tofern et al. 1999a).

A. cuneata seeds were found to contain isoergine, ergonovine, er-
gometrinine, lysergic acid a-OH-ethylamide, agroclavine, chanoclavine-1 &
-11, elymoclavine, festuclavine, penniclavine, lysergene, lysergol and isolyser-
gol, as well as 7 unidentified ergolines.

A. hainanensis seeds were found to contain ergine, ergonovine and cha-
noclavine-1 (Chao & Der Marderosian 1973a).

A. hookeri seeds were found to contain unidentified ergoline alka-
loids; roots and aerial parts did not contain detectable ergolines (Tofern
et al. 1999a).

A. luzonensis seeds were found to contain ergine, isoergine, ergono-
vine, ergometrinine, lysergic acid a-OH-ethylamide, isolysergic acid o-
OH-ethylamide, agroclavine, chanoclavine-1 & -11, elymoclavine, festuclavine,
penniclavine, lysergol, isolysergol, ergosine and ergosinine, as well as 10 un-
identified ergolines.

A. maingayi seeds were found to contain 5 unidentified ergoline al-
kaloids.

A. mollis seeds were found to contain ergine, isoergine, ergonovine, er-
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gometrinine, lysergic acid a-OH-ethylamide, agroclavine, chanoclavine-1
& -I1, elymoclavine, festuclavine, penniclavine, isolysergol, ergosine and er-
gosinine, as well as 8 unidentified ergolines (Chao & Der Marderosian
1973a). The herbage was found to contain calystegines [see Convolvulus]
(Schimming et al. 1998) as well as loline [see Festuca, Lolium], N-
formylloline, N-methylloline, N-propionylnorloline [decorticasine], nico-
tine, pseudotropine, hygrine and cuscohygrine. Roots yielded loline, N-
formylloline, N-methylloline, pseudotropine, hygrine, cuscohygrine, 2’,4-
N-methylpyrrolidinylhygrine and 2’,3-N-methylpyrrolidinylhygrine. No
ergolines were detected in aerial parts or roots (Tofern et al. 1999a).

A. nervosa seed has yielded 0.3-0.9% alkaloids. As % of dried seed,
this may include 0.136% ergine, 0.188% isoergine, 0.049% ergonovine,
0.011% ergometrinine, 0.035% lysergic acid a-OH-ethylamide, 0.024%
isolysergic acid a-OH-ethylamide, 0.006% agroclavine, 0.016% chano-
clavine-1, 0.022% elymoclavine, and 0.113% other alkaloids, including
chanoclavine-11, festuclavine, penniclavine, molliclavine, setoclavine, iso-
setoclavine, lysergene, lysergol and isolysergol, and up to 11 unidentified
ergolines; pericarp yielded 0.0015% alkaloids (Chao & Der Marderosian
1973a, 1973b; Hylin & Watson 1965; McJunkins et al. 1969; Miller, M.D.
1970). No ergolines were detected in roots or aerial parts (Tofern et al.
1999a). As A. speciosa, leaves [from India] were found to be +- alka-
loid-free, but yielded 1-triacontanol, epi-friedelinol, epi-friedelinol ace-
tate and fB-sitosterol (Sahu & Chakravarti 1971). However, identification
is in question, as these researchers listed the plant as being synonymous
with Stryptocardia tiliaefolia — which is presumably a spelling mistake, re-
ferring to Stictocardia.

A. obtusifolia seeds were found to contain ergine, isoergine, ergonovine,
ergometrinine, lysergic acid a-OH-ethylamide, agroclavine, chanoclavine-
I & -11, elymoclavine, festuclavine, penniclavine, ergosine, ergosinine and 5
unidentified ergolines.

A. osyrensis seeds were found to contain large amounts of ergoline al-
kaloids, including ergine, isoergine, ergonovine and chanoclavine, as well as
unidentified ergolines.

A. phillipinensis seeds were found to contain ergine, isoergine, er-
gometrinine, lysergic acid a-OH-ethylamide, chanoclavine-1, festuclavine,
penniclavine, lysergol, isolysergol and 2 unidentified ergolines.

A. pseudorubicunda seeds were found to contain large amounts of er-
golines, including ergine, isoergine, ergonovine and chanoclavine, as well as
unidentified ergoline alkaloids.

A. reticulata seeds were found to contain 2 unidentified ergoline al-
kaloids.

A. ridleyi seeds were found to contain ergosine, ergosinine and an un-
identified ergoline alkaloid.

A. rubicunda seeds were found to contain Jysergol.

A. splendens seeds were found to contain ergine, isoergine, ergonovine,
ergometrinine, lysergic acid a-OH-ethylamide, ckhanoclavine-1 & -II, ely-
moclavine, festuclavine, lysergol, ergosine, ergosinine and an unidentified
ergoline.

A. w