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A fundamental assumption in the field of neuro-
psychology can be simply stated in the phrase “brain
equals mind.” A fundamental question is: “How?” This
insidiously simple inquiry is a truly difficult matter for
those toiling at the workbench of consciousness research.
In order to answer it, philosophers and neuroscientists
must unite two languages, or rather, two perspectives: that
of the first person and that of the third person.

We are all familiar with examples of both. A reason-
able first person account of a mental event could be
something as mundane as “I see the color green.” The third
person account of this event would be a long description
of how a group of photons with collective wavelengths of
530 nanometers is processed by your eye and then your
brain, a story usually reserved for psychology textbooks.

Mapping this flow of visual information has been one
of the great accomplishments of modern neuropsychology.
Yet we can still only hypothesize how observable brain
activity turns into the experience of vision. In other
words, nowhere in the entire story of visual perception is
there an adequate formulation of how this hunk of
photons becomes the awareness of “green.” At the mo-
ment, there is no way neuropsychology can answer the
first person question, “How do I see green?” Asking this
question in third person terms is like opening a Pandora’s
box from which mountains of brain imaging data, a
plethora of educated guesses, and several graphing
calculators burst forth. Indeed, the brain imaging and
stimulation techniques that are in the hands of today’s
experimental researchers offer both blessings and curses.
Noninvasive body imaging is a fortuitous invention for
the third person pioneers. However, untangling numerous
contradictory findings from a wide array of experimental
tasks and participants is the bane of a cognitive neurosci-
entist wanting to paint a coherent picture of the mind.

With this dilemma in mind, what if we ask the first
person questions: “Why does MDMA make me love
everything?” Or, “How did taking that dose of LSD make
the flowers sing?” There are certainly no fast and easy
third person answers. Nevertheless, a growing contin-
gency of researchers are concerned with cataloging and
organizing the consistently reported subjective effects of
drug-induced mind states and attempting to correlate
them with measurements of brain activity. After all, the
brain’s response to a drug can also be realized in the
language of the receptors they influence, how strong their

effects are at these sites, and how the subtle work of single
neurons creates the pattern of activation observed in
larger networks.

TOOLS AND TECHNIQUES

An obvious starting point in this task would be
defining how an altered brain differs from a sober one.
Accomplishing this work requires such technologies as
functional magnetic resonance imaging (fMRI) to observe
the metabolism of groups of brain cells in “real time,” as
well as positron emission tomography (PET) hardware to
detect the metabolism of specific radioactive substances
introduced into the body by the experimenter. Pharmaco-
logical developments have produced rapidly growing
catalogues of psychoactive compounds that have meshed
well with the application of biological imaging systems. A
prolific amount of information is being gained from the
dynamic interaction of drugs and imaging technologies.

Fitting the data within a flexible framework that is
compatible with preexisting theories on altered states of
consciousness (ASC) is the work of many scientists. At
this year’s conference in Tucson, Franz Vollenweider,
PhD, of the University of Zurich and Thomas Ray, PhD, of
the University of Oklahoma, offered both experimental
results and theoretical ruminations about psychedelics
and the nature of consciousness as it can be understood in
physical terms.

Vollenweider cites three qualities that characterize
psychedelic experience and other altered states: Oceanic
Boundlessness, Dread of Ego-Dissolution, and Visionary
Restructuralisation. The first of these, Oceanic Boundless-
ness, refers to the phenomena of unity, transcendence,
and mystical encounter. The Dread of Ego-Dissolution is
the experience of paranoia or milder forms of mental
turbulence associated with the fear of loss of the ego and
its boundaries. Finally, Visionary Restructuralisation
refers to the sensory aberrations and distortions (a.k.a.
visuals, hallucinations, etc.) that give hallucinogenic
experiences their name. An altered state of consciousness
questionnaire known as the APZ, developed by Adolph
Dittrich in 1975, allows scientists to obtain self-reports of
these independent and parallel aspects of the psychedelic
experience. The APZ is one of several indices concerned
with the subjective and physiological manifestations of
ASCs, whether induced by drugs, other technologies like
trance or meditation, or as a result of clinical psychosis.
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Vollenweider’s work is concerned with outlining the anatomical circuitry that
may subserve these states of consciousness and the influence of pharmacological
drug technologies on their functioning. Specifically, Vollenweider cites five feed-
back loops between the thalamus, cortex, and subcortical limbic structures that
control the “gating” of information flow to the prefrontal cortex. For instance, PET
scan studies on the brains of subjects under the effects of psilocybin and ketamine
reveal a higher level of activity in the frontal cortex than normal (hyperfrontality).
Many drugs that influence dopamine or glutamate receptors will alter the way the
thalamus filters incoming sensory stimuli, causing an “overload” of the prefrontal
cortex accompanied by psychotic symptoms such as paranoia and loss of ego.
Understanding the loss of self/non-self boundaries in neurological terms might
allow insight into the way the self is constructed.

This concept might be best illustrated by somebody “having a bad trip.” The loss
of one’s feeling of connection to external reality that often accompanies a difficult
experience is precisely what Vollenweider predicts as one of the psychological
effects of increased activity in the frontal regions of the brain, brought on by a kind
of sensory overload. And perhaps not surprisingly, it is that very same activity that
he proposes as also being related to feelings of transcendence, timelessness, and the
hallucinatory effects of psychedelics (though he did not oversimplify this for
editorial purposes as we are doing now). It seems here that the psychedelic journey
through the subjectively “bad” feelings (of ego loss) might be exactly how we get the
subjectively “good” feelings (of boundlessness), and vice versa.

Thomas Ray, PhD, challenged the way most pharmacological literature classifies
drugs. He explained that the most common type of outgoing transmitter involved in
most psychedelic drug reactions is the chemical serotonin (5HT). Likewise, the most
common sites in the brain on which psychedelics exert their effects are a subset of
receptors classified as 5HT-2. In fact, most medical and psychopharmacology
literature classifies various drugs according to the sites to which they bind or have
the most effect upon.

It is this “one receptor“ orthodoxy with which Ray
takes strong exception. He argued that it is vastly oversim-
plified to think of any drug in terms of only one receptor
site on which it has some effect. A more sophisticated view
would include not only the secondary and tertiary sites to
which a drug binds, but also to the many different sets of
receptors that undergo some alteration as a result of a drug’s
binding to the “main“ receptor (substituting the drug
molecule for its endogenous analogue).

MAPPING THE HIGH

Relating first person questionnaires to third person
brain measures permits us to map internal mind states to
their neurological underpinnings. Ray proposed a way that
this may be done. He argued that with as much as we now
know about the brain and the drugs that affect it, we may
gain a more complex idea of those effects by combining our
knowledge of the various receptors in the brain with our
knowledge of various subjective states known to be related
to those receptors. Ray hopes that with this expanded
vision of the brain and mind, we may eventually construct
models of brain regions that relate to given behavioral
functions, and how those affected functions relate to our
internal states of consciousness.

Ray recommends the development of an abstract
“receptor space,” which would have coordinate axes
comprised of psychological scales such as those of the APZ
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running perpendicular to physiological dimensions, like the strength with
which psychoactive substances bind to the receptors they influence. His project
involves applying the work conducted by the National Institute of Mental
Health Psychoactive Drug Screening Program (NIMH-PDSP) on chemicals such
as psilocin, MDMA, MDA, 2C-B, DMT, mescaline, and others. The PDSP began
in 1998 and was designed as a large scale survey of several classes of psychedelic
compounds across a wide array of the receptors they influence.

Within Ray’s dynamic systems framework, an average brain at a sober
baseline could be understood in relation to brains under the influence of
psychedelics or commonly-prescribed prescription medication, as well as minds
with pathological disturbances. The potential therapeutic application of a model
such as this is invaluable. In addition, it is representative of the expanding trend
of researchers uniting first and third person perspectives through growing
technologies. Ray noted an analogous relationship between the 18 month
doubling of the computing capacity of microprocessors and a 50 year doubling
of the psychoactive substances being synthesized. The current pharmacological
explosion coupled with new ways to stimulate and view intact brains offers
consciousness researchers a massive library of tools to help bridge the explana-
tory gap between subjective phenomena and objective brain measures.

THE FLAW IN THE FIRST PERSON

In addition to work on psychedelics and visual awareness, Olivia Carter, a
PhD student at the University of Queensland in Australia, presented several
studies dealing with attention and short-term memory in subjects who were
given psilocybin. Subjects in these experiments exhibited behavioral effects also
seen in patients diagnosed with schizophrenia. Specifically, people given
psilocybin had the subjective feeling that they were performing quite well on
memory-attention tasks, when in fact their performance was well below that of
normal subjects. In fact, even though one experiment presented the subjects
with an audible “beep” sound when they made a mistake at the task, one subject
insisted that the computerized beep was wrong and that he was in fact perform-
ing flawlessly. Perhaps some readers have seen this very same effect in a friend
or colleague under the effects of a psychedelic drug. We hate to break the bad
news here, but when looking for verifiable increases in memory and attention
under a psychedelic, the only factor that is really increased is the subject’s
illusion that he/she is performing flawlessly!

PSYCHEDELICS AS TOOLS OF STUDY

While psychedelic research is often marginalized in scientific communities,
in Tucson, discussion of psychedelics was integrated throughout the conference.
In addition to the plenary panelists, several others presented on topics related to
psychedelics, including ketamine expert Karl Jansen, MD, PhD, and anthropolo-
gist Michael Winkelman, PhD. Ayahuasca was a popular topic, with a number of
lectures on the effects and anthropology of its use. Researchers at the Tucson
conference were actively studying the mechanism of psychedelic drugs with the
tools of consciousness research, and using these drugs themselves as tools of
consciousness research.

The biennial “Toward a Science of Consciousness” conferences are a rich
and fertile backdrop for the discussion of the connection between mind and
brain, and the infinitely complex implications of these connections. It is the
view of the authors that these questions should not be left merely up to the
above specialists, but will also benefit from the input of those with experience in
the various aspects of consciousness that are only illuminated by the psychedelic
experience. •
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