Chapter 78

Lysergic Acid Diethylamide and Mystical

Experiences

Michael Lyvers
School of Psychology, Bond University, Gold Coast, QLD, Australia

Abbreviations

2CI-NBOMe 2-(4-lodo-2,5-dimethoxyphenyl)-N-[(2-methoxyphenyl)
methyl]ethanamine

5-HT, 5-Hydroxytryptamine (serotonin) receptor subtype

D, Dopamine receptor subtype

DMT Dimethyltryptamine

DOM Dimethoxymethylamphetamine

HPPD Hallucinogen persisting perceptual disorder

LSD Lysergic acid diethylamide

MAO Monoamine oxidase

MDMA Methylenedioxymethamphetamine

NDE Near-death experience

PTSD Posttraumatic stress disorder

REM Rapid eye movement

INTRODUCTION: LYSERGIC ACID
DIETHYLAMIDE IN THE CONTEXT OF
OTHER PSYCHEDELIC AGENTS

The term psychedelic (“mind-manifesting”) was coined by British
psychiatrist Humphry Osmond in 1956 to refer to a unique class of
mind-altering chemicals with distinctive effects that set them apart
from other drugs with hallucinogenic properties. Some psychedel-
ics come from natural sources that have been traditionally featured
in religious, ritual, and healing practices of indigenous cultures
of the Americas (Anderson, 1980; Hofmann, 1983; Salak, 2007,
Smith, 2000); such drugs include mescaline (from peyote and San
Pedro cacti), psilocybin and psilocin (from Psilocybe mushrooms),
and dimethyltryptamine or DMT (from the leaves of Psychotria
viridis). Many other psychedelics have partly or wholly synthetic
origins. The most potent psychedelic agent yet discovered is the
semisynthetic ergot derivative lysergic acid diethylamide (LSD),
which has distinctive effects at the microscopic dose of 25pug; a
typical psychedelic dose ranges from 50 to 200 ug. There are also
a number of purely synthetic psychedelics, many of which are
chemically related to both amphetamine and mescaline (Shulgin
& Shulgin, 1991). One of the most potent of these is dimethoxy-
methylamphetamine, or DOM, which was known as “STP” when
introduced to the hippie subculture of San Francisco in the late
1960s. More familiar today is methylenedioxymethamphetamine

Neuropathology of Drug Addictions and Substance Misuse, Volume 2.

(MDMA, ecstasy), which has only mild or partial psychedelic
effects as opposed to full psychedelics such as LSD, psilocy-
bin, and mescaline; MDMA is thus sometimes described as an
“entactogen,” meaning “touch within” (Bravo, 2001; Smith,
2000), as opposed to full psychedelics or “entheogens,” meaning
“God within.” A newer, extremely potent synthetic psychedelic,
2-(4-iodo-2,5-dimethoxyphenyl)-N-[(2-methoxyphenyl)methyl]
ethanamine (2CI1-NBOMe, or “N-Bomb”), was invented in 2003
and is useful as a laboratory tool to map brain serotonin recep-
tors (Ettrup et al., 2010). The threshold dose is several hundred
micrograms, making this psychedelic second in potency only to
LSD. Media reports indicate that 2CI-NBOMe has been sold to
drug users on pieces of blotter paper, like LSD, and often misrep-
resented as the latter drug. Unfortunately 2CI-NBOMe has a much
lower therapeutic index than LSD, hence several highly publicized
deaths appear to have been caused by this drug (e.g., Hastings,
2013; Poklis et al., 2014) and, in some cases, possibly misat-
tributed to LSD. Some of the deaths resulted from drug-induced
seizures, whereas in other cases the individuals killed themselves
accidentally or purposefully in a drug-induced psychotic or deliri-
ous state. By contrast, fatal reactions are extremely uncommon
with the “classic” psychedelics LSD, psilocybin, and mescaline.

PHARMACOKINETIC ASPECTS OF LSD AND
OTHER PSYCHEDELICS

Psychedelics differ widely in terms of properties such as potency,
route of administration, side effects, and duration of action. DMT
is the shortest-acting psychedelic, with effects lasting less than half
an hour when injected, snorted, or smoked. By contrast, the psy-
chedelic experiences induced by a full dose of LSD or mescaline
can last 12-14h or more, whereas psilocybin and psilocin typically
last 4-6h. A 100-pg dose of LSD is considered roughly equivalent
in effect to a 300-mg dose of mescaline, showing the 3000-fold dif-
ference in potency between these two drugs. LSD, mescaline, and
psilocybin are highly effective orally, whereas DMT is normally
broken down by the enzyme monoamine oxidase (MAO) in the gut
and liver and thus must be administered via nonoral routes (usually
by smoking or sniffing) to have any effect if taken on its own. How-
ever, in the indigenous Amazonian drink ayahuasca, DMT from the
leaves of P. viridis is mixed with the MAO inhibiter harmaline from
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the yage vine; this allows DMT to take effect by the oral route
because MAO-mediated breakdown of DMT is blocked, allowing
absorption into the bloodstream. Indigenous tribes of the Amazon
rain forest thus effectively discovered that DMT can be rendered
orally active if combined with an MAO inhibiter (though of course
they do not explain it in such terms!), long before the advent of
modern biochemistry—presumably through experimentation with
different combinations of plant extracts.

THE PSYCHEDELIC TRIP

Although different psychedelics reportedly vary to some extent in
the characteristics of the effects they produce (e.g., psilocybin is said
to be more “visual,” whereas LSD is said to be more “intense”;
Grinspoon & Bakalar, 1979; Leary, 1968), all full psychedelics will, if
taken in sufficient doses, produce extreme alterations of conscious-
ness. The resulting experience is colloquially referred to as a “trip.”
Brilliantly multicolored visions typically unfold in the mind’s eye;
time is dramatically dilated so that minutes may seem like hours, or
perhaps even “eternity”; there is dissolution of ego boundaries; the
individual becomes emotionally labile and hypersensitive to both
internal and external stimuli; and revelations of a transpersonal or
spiritual nature may be experienced (as discussed later). In some
instances intense hallucinatory experiences, fear of impending ego-
death, and negative emotions can overwhelm the user, leading to
a panic attack or acute psychotic reaction called a “bad trip.” The
first appearance of LSD in a Hollywood movie emphasized this
dark side of psychedelics; the movie was the 1959 camp classic
The Tingler, starring Vincent Price as a researcher experimenting
with LSD to induce acute terror. Adverse psychological reactions
are more likely when the drug is taken casually, without adequate
preparation, in high doses, and/or in an uncontrolled or unfamiliar
setting (Cohen, 1970; Grinspoon & Bakalar, 1979; Hofmann, 1983;
Johnson, Richards, & Griffiths, 2008; Stafford, 1983).

RISKS OF PSYCHEDELIC DRUG USE

The classic psychedelics are very safe in a physical sense, meaning a
fatal overdose is extremely unlikely. LSD and psilocybin have very
high therapeutic indices such that the lethal dose may be hundreds
of times the effective psychedelic dose. Psychedelics are not addic-
tive; even enthusiastic proponents of psychedelics take them only
occasionally because of the intensity of the effects, the felt need
for a recovery period, and the rapid onset of short-term tolerance.
Interestingly, Homo sapiens appears to be the only species that will
voluntarily take a psychedelic drug such as LSD or psilocybin
after experiencing the effects previously. Although laboratory
animals such as rats and monkeys will readily and repetitively self-
administer many other drugs used recreationally by humans, including
cocaine, nicotine, amphetamines, heroin, and alcohol, they appar-
ently find LSD aversive (\erster, Brady, Galanter, & Conrod, 2012).
When dosed with LSD or another full psychedelic by a researcher,
laboratory animals such as cats, monkeys, and chimpanzees often
show signs of fear. Thus in contrast to habit-forming drugs, which
are positive reinforcers in many species, full psychedelics appear to
have aversive, anxiogenic effects in nonhumans.

The chief hazards of psychedelic use are psychological in nature
(Cohen, 1970; Hofmann, 1983; Johnson et al., 2008). In high doses

their effects can be extremely intense, unpredictable, and uncontrol-
lable. Bad trips can cause lasting symptoms of posttraumatic stress
disorder (PTSD), a syndrome characterized by panic attacks and
flashbacks, in susceptible individuals. In rare cases, users have com-
mitted suicide during or after bad trips. Enjoying good psychologi-
cal health and having experienced fulfilling trips previously does
not mean a bad trip will never occur; neuroscientist and writer Sam
Harris (2011) has described how, after several highly rewarding
LSD experiences, he was utterly unprepared for the horrors of an
unexpected bad trip on a high dose taken in an uncontrolled set-
ting outdoors. Those who have conducted research on the effects of
psychedelics in humans concur that when the drug is taken in a con-
trolled setting by a psychologically stable individual, with a sober
and trustworthy “sitter” on hand to assist the user if needed, and
only for a serious (e.g., spiritual or autognostic) purpose following
intensive preparation, the likelihood of bad trips can be minimized
(Johnson et al., 2008; Stafford, 1983).

Today, low doses of LSD (typically around 50 ug) are some-
times taken recreationally at concerts and dance clubs to enhance
sensations (Hidalgo, 2009; Laing & Siegel, 2003), but in the 1960s
many of those who experimented with psychedelics, including
well-known artists, philosophers, writers, and musicians, took far
higher doses (200+ pg) in a quest for self-knowledge and spiri-
tual enlightenment. Unfortunately a few did not return fully intact
from their inner journeys, with the list of claimed “acid casualties”
of the 1960s famously including Brian Wilson of the Beach Boys
(see Petrides, 2011) and Syd Barrett of Pink Floyd (see Schaffner,
2005). By contrast the actor Cary Grant (as cited in Beauchamp &
Balaban, 2010), poet Alan Ginsberg (as cited in Stafford, 1983),
philosopher Alan Watts (1965), writer Aldous Huxley (1956), and
Beatle George Harrison (as cited in Greene, 2006) were among
those who felt that their LSD experiences had changed them for the
better by affording them profound insights into themselves and the
nature of reality. Psychedelic experiences with positive outcomes
can be described as “integrative” in that they promote acceptance
and a sense of meaning and coherence in the user’s life, in contrast
to the “disintegrative” experiences and maladaptive aftereffects of
bad trips. But in some cases even a disintegrative bad trip may
have the positive “side effect” of promoting compassion for those
who, through no fault of their own, find themselves the victims of
brain chemistry and subjective reality gone awry, as in schizophre-
nia. Indeed, one of the rationales for psychiatrists taking LSD in
the 1950s was to help them gain insight into the distorted realities
of psychotic patients, although it was eventually recognized that
the psychedelic states induced by LSD do not resemble endog-
enous psychoses (Grinspoon & Bakalar, 1979).

PSYCHEDELIC MYSTICAL EXPERIENCES

Perhaps the most fascinating and controversial aspect of psyche-
delic drugs concerns reports from many users—among them prom-
inent scientists, psychiatrists, and intellectuals—of life-changing,
transcendental, or mystical/religious experiences induced or
facilitated by these drugs, especially (though not exclusively)
LSD (Griffiths, Richards, McCann, & Jesse, 2006; Harris, 2011;
Hasler, Grimberg, Benz, Huber, & Vollenweider, 2004; Hofmann,
1983; Horgan, 2003; Leary, 1965; Lerner & Lyvers, 2006; Lyvers
& Meester, 2012; MacLean, Johnson, & Griffiths, 2011; Maslow,
1964; Masters & Houston, 1966; Pahnke, 1963, 1969; Pahnke &



Richards, 1966; Smith, 2000; Stevens, 1998; Watts, 1965). Mysti-
cal experiences have been reported in every major religious tra-
dition; such reports share in common with accounts from LSD
users the claim of having transcended the individual self or ego
to face Ultimate Reality, God, the ineffable Ground of Being, the
True Self (Grinspoon & Bakalar, 1979; Horgan, 2003; James,
1902/1961; Spilka, Hood, & Gorsuch, 1985; Suzuki, 1957/2002;
Watts, 1965). This tends to occur independent of visionary or hal-
lucinatory phenomena, which can vary quite widely in frequency
and content across individuals and religious traditions. Profound
mystical experiences can have a lasting impact; Apple founder
Steve Jobs considered his LSD trip to be one of the most impor-
tant experiences of his life (as cited in Isaacson, 2011), and there
are far too many such accounts by highly intelligent, scientifically
minded people for this aspect of psychedelic experiences to be air-
ily dismissed as mere hallucination or delusion. In a 2006 study
by Griffiths et al. highly educated, drug-naive volunteers were
administered the psychedelic drug psilocybin in a double-blind,
active placebo design; like Steve Jobs, most of those given a full
psychedelic dose rated the resulting mystical experience as one
of the most important and influential events of their lives, with
a lasting positive impact on personality suggested by long-term
follow-up (MacLean et al., 2011). The Griffiths et al. study was a
replication and extension of earlier work at Harvard by Pahnke and
colleagues, who in 1962 recruited Boston divinity students as sub-
jects; most divinity students who were given psilocybin reported
mystical experiences (although one apparently had a psychotic
reaction), compared to none in the active placebo group. A 25-year
follow-up (Doblin, 1991) confirmed the lasting subjective positive
impact of psilocybin-induced mystical experiences in Pahnke’s
former subjects. Such life-altering effects would seem to demand a
scientific explanation, but as yet science has not been able to pro-
vide a convincing explanation as to how and why certain patterns of
physiological brain activity are accompanied by subjective experi-
ences at all (Chalmers, 1996), much less mystical ones. Arguably,
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until such profound issues are resolved—which may never happen
given human cognitive limitations (McGinn, 1991)—the mysti-
cal experiences induced or facilitated by psychedelics may never
be fully explained by science, despite the progress to date in our
understanding of how these drugs affect the brain.

MECHANISMS OF LSD ACTION

Research on the pharmacodynamics of psychedelic drugs has
revealed that the classic psychedelics have structural similarities
to the ubiquitous neurotransmitter serotonin (see Figure 1) and are
direct serotonin agonists, meaning they bind to and activate sero-
tonin receptors, particularly the most common type of serotonin
(or 5-HT) receptor, the excitatory postsynaptic 5-HT, receptor.
LSD additionally directly activates D, dopamine receptors, which
may pertain to differences reported between the effects of LSD
and those of other psychedelics. In any case activation of 5-HT,
receptors by psychedelic drugs, including of course LSD, triggers
a dramatic increase in release of the excitatory neurotransmit-
ter glutamate in cortical, thalamic, and limbic regions (Hintzen
& Passie, 2010; Vollenweider & Kometer, 2010), as represented
schematically in Figure 2. The result is hyperactivation of the pre-
frontal cortex, or hyperfrontality, most prominently in the right
hemisphere (Hasler et al., 2004; Vollenweider et al., 1997), the
visuospatial, emotional, nonverbal side of the brain. Contrary
to the outdated “waking dream” interpretation of psychedelic
effects postulated in the 1970s (Jacobs & Trulson, 1979), physi-
ologically the states induced by psychedelics are not at all akin to
dream states but rather more resemble extremely amplified wak-
ing states, as serotonergic receptor activation is normally highest
during waking and entirely ceases during rapid eye movement, or
dream, sleep (Portas, Bjorvatn, & Ursin, 2000). The serotonin ago-
nist action of psychedelics also results in strong sympathomimetic
effects such as dilated pupils, muscle tremors, and increased heart
rate and blood pressure, owing to serotonergic receptor-mediated

FIGURE 1  Structures of serotonin, LSD, psilocybin, and mescaline.
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FIGURE 2 Model of psychedelic drug action via activation of 5-HT, receptors and induced release of glutamate in the cortex. NMDAR, N-methyl-p-
aspartate receptor; AMPAR, a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor; BDNF, brain-derived neurotrophic factor; LSD, lysergic
acid diethylamide; DMT, dimethyltryptamine. Reprinted by permission from Vollenweider and Kometer (2010), © 2010, Macmillan Publishers Ltd.

activation of the brainstem locus coeruleus, which regulates the
sympathetic nervous system. But current research points to exces-
sive glutamate release in higher brain regions, particularly the pre-
frontal cortex, in response to strong stimulation of 5-HT, receptors
as the likely brain basis of the intense subjective effects of psyche-
delic drugs, including perhaps mystical experiences.

Interestingly, research on near-death experiences has sup-
ported a glutamate overflow theory of this type of mystical experi-
ence as well (Borjigin et al., 2013; Jansen, 1997; Parnia, 2013),
and a serotonergic mechanism of increased prefrontal cortical theta
activity induced by Zen meditation has been suggested (Takahashi
etal., 2005). Thus it appears possible that the mystical experiences
sometimes reported following ingestion of a high dose of LSD
and those reported by Zen Buddhist meditators, as well as by a
significant minority of individuals who have clinically died and
been resuscitated, may all have a common physical correlate in
similar alterations in brain activity. If confirmed this would pertain
to the controversy over whether a mystical experience induced or
facilitated by LSD (or other psychedelics) is “genuine”; one may
be tempted to argue that, from a scientific perspective, if similar
alterations in brain activity are common to each, then a psyche-
delic mystical experience may be just as “genuine” as mystical
experiences reported following clinical death and resuscitation or
following an intensive period of Zen meditation aimed at attain-
ing kensho (enlightenment). Furthermore the related question of
which mystical experiences are “real” in terms of offering valid
insights into the nature of self and reality naturally leads to other,
perhaps (for some) uncomfortable questions about the fundamen-
tal nature of everyday subjective reality and its dependence on
normal waking brain chemistry—a common insight reported by
even nonscientifically oriented psychedelic drug users who have
seen their own everyday reality rather emphatically shaken up by a
potent brain-altering chemical agent such as LSD.

DISCOVERY OF THE PSYCHEDELIC
PROPERTIES OF LSD

Avrguably no mind-altering drug has a more colorful history than LSD;
hence only a brief synopsis of some of the highlights can be presented
here. In April 1943 Sandoz chemist Albert Hofmann (Figure 3) was
handling a vial containing a relatively new compound labeled LSD-
25, with unknown properties. Later that day he experienced a strange
altered state of consciousness. Suspecting that LSD was the cause—
presumably a miniscule amount had accidentally absorbed through
his skin—Hofmann decided to test the drug on himself starting with
what he thought would be a small and safe oral dose, only ¥4 of a
milligram (250 ug). This is actually a very large dose of LSD, but at
the time Hofmann did not suspect that any psychoactive drug could
possibly be that potent. Hofmann’s trip on 250 ug was overwhelm-
ingly intense to the point at which he thought he was dying and had
his family call a physician, who found nothing physically wrong with
him. Unprepared as Hofmann was for the mind-shaking effects of a
full psychedelic dose of LSD, Hofmann had a terrifying experience,
which he later described as “demonic” (Hofmann, 1983) but which
eventually subsided into a fantastic hallucinatory display as the peak
of the drug effect passed. Hofmann recovered and a period of scien-
tific research on LSD began.

LSD AND A “MODEL PSYCHOSIS”

With the discovery of the powerful psychedelic effects of LSD,
the initial consensus was that LSD induced a model psychosis—
a temporary drug-induced schizophrenia. LSD thus inspired the
“endogenous psychotogen” theory of schizophrenia, which pos-
tulated that the disease was caused by an unidentified LSD-like
chemical produced in the patient’s body via an error of metabolism.
Eventually, however, psychedelic experiences were recognized as
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FIGURE 3 Albert Hofmann, discoverer of the psychedelic properties of
LSD. nndb.com.

having very different features from the experiences of a schizo-
phrenic undergoing an acute psychotic episode, and even schizo-
phrenics could distinguish the effects of LSD from their own
endogenous psychotic states (see Grinspoon & Bakalar, 1979,
pp. 245-253). Nevertheless research has brought renewed attention
to the involvement of serotonin systems in both endogenous and
LSD-induced hallucinatory states (Geyer & \ollenweider, 2008).

LSD AS A CHEMICAL CATALYST FOR
CHANGE

In October 1955 psychiatrist Sidney Cohen (1970) took LSD
expecting a frightening psychotic state like that of his schizophrenic
patients, but instead soon found himself in a peaceful realm of “eter-
nal truth.” As a result of the increasing number of such accounts
the therapeutic potential of LSD was investigated. LSD came to
be regarded by some as the key that could unlock the secrets of
the unconscious mind. In the 1950s and into the 1960s LSD was
legally administered to thousands of patients in the United States,
most often in the context of two types of psychotherapy: psycholytic
therapy and psychedelic therapy (see Grinspoon & Bakalar, 1979,
Chapter 6). In psycholytic (“mind-loosening™) therapy, relatively
small doses of LSD (50-150ug) were administered in the context
of Freudian or Jungian psychotherapy to facilitate the emergence
of repressed material. The most famous psycholytic therapy patient
and proponent was the actor Cary Grant (Figure 4) (Beauchamp
& Balaban, 2010). However, given the unpredictability of LSD’s
effects even at relatively lower psycholytic doses, the milder quasi-
psychedelic or “entactogenic” drug MDMA has been suggested to
be a better candidate as a psycholytic therapy agent (Naranjo, 2001).

Psycholytic therapy originally involved the administration of
small doses of LSD over many therapy sessions. In psychedelic
therapy, by contrast, a large dose of LSD (e.g., 200+ ug) was admin-
istered on only one or two occasions with the goal of inducing a life-
changing mystical experience. This approach was used with some
success to treat chronic alcoholism and to prepare terminal cancer
patients for their impending death. Bill W., the founder of Alcohol-
ics Anonymous, became an early advocate of psychedelic therapy
for alcoholism after experimenting with LSD himself (as cited in
Novak, 1997). He regarded LSD as capable of shattering the fero-
cious ego of the alcoholic, making him or her hit “rock bottom” and
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FIGURE 4 Actor and LSD psychotherapy patient Cary Grant. carygrant.net.

awakening an awareness of a higher power—necessary steps toward
a life of abstinence from alcohol. A 2012 meta-analysis of psyche-
delic therapy for alcoholism (Krebs & Johansen, 2012) concluded
that a single high dose of LSD compared favorably in treatment
outcome to the currently approved daily medications for alcoholism
naltrexone, acamprosate, and disulfiram (see Table 1), with 59% of
LSD patients showing significant improvement at follow-up versus
38% of controls. This result is especially striking given that half of
the clinical trials examined did not prepare their alcoholic patients
for the intense effects of LSD, making bad trips more likely. Krebs
and Johansen concluded that further clinical trials of LSD psyche-
delic therapy for alcoholism are warranted following the lengthy
hiatus in such work since the late 1960s, when research on the
potential therapeutic benefits of LSD was curtailed owing to legal
and cultural factors (as described below).

LSD was also investigated for military purposes in the 1950s
and 1960s (Lee & Schlain, 1992). During the Cold War, the CIA
was interested in LSD as both a mind control agent and a potential
“humane” chemical weapon. In the early 1960s, unscrupulous CIA
agents surreptitiously administered LSD to colleagues and civil-
ians to test their reactions; at least one suicide resulted from this.
LSD has also been used as a mind control agent by psychopathic
criminals to help them “brainwash” their cult followers; the most
notorious examples are Charles Manson, whose followers com-
mitted the gruesome Tate—LaBianca murders in 1969, and Shoko
Asahara, whose followers committed mass murder by releasing
sarin nerve gas on Tokyo subways in 1995. But the decline in sci-
entific and psychiatric interest in LSD had less to do with high-
profile crimes than with the popularization of LSD in the 1960s as
a mystical tool for the masses that had the potential to transform
society, and the political and legal backlash against this.

LSD, MYSTICISM, AND SOCIETY

The cultural impact of LSD in the 1960s cannot be underestimated.
Widespread self-experimentation by artists, writers, musicians, and
intellectuals inspired psychedelic styles in art, cinema, literature,
and music, in addition to popularizing the concept of a transforma-
tive mystical experience that was potentially accessible to every-
one by means of a chemical catalyst—as opposed to many years of
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TABLE 1 Meta-Analysis of Randomized Controlled Clinical Trials of Single-Dose LSD versus Daily Naltrexone,

Acamprosate, and Disulfiram for Treatment of Alcoholism

Benefit Difference

LSD, Single Dose

(95% ClI)
16% (8%, 25%) 6

NNT (95% ClI)

11% (7%, 15%)

Outcome

Improvement in
alcohol misuse
or return to

heavy drinking

Maintained
abstinence or
return to any
drinking

15% (4%, 25%) 7 3% (1%, 6%)

Naltrexone, Daily

Acamprosate, Daily Disulfiram, Daily

NNT (95% ClI) NNT (95% Cl) NNT
9 1% (=2%, 5%) 100 Not
reported
33 11% (7%, 15%) 9 11% 9

(=1%, 22%)

LSD outcomes are at first follow-up after single dose and are compared to no drug or active placebo. Naltrexone and acamprosate outcomes are during
daily drug treatment and are compared to placebo. Disulfiram outcomes are during daily unsupervised drug treatment and are compared to other or no
treatment. Data on naltrexone, acamprosate, and disulfiram extracted from published meta-analyses (Rosner et al., 2010a, 2010b; Krampe and Ehrenreich,
2010). Pooled benefit differences calculated using a random-effects, inverse variance method. Benefit difference = % patients with beneficial outcome in
experimental - % patients with beneficial outcome in control. Number needed to treat (NNT) = 1/(benefit difference).

Cl, confidence interval.
Reprinted by permission of SAGE, Krebs and Johansen (2012). © The Authors.

meditation or other rigorous spiritual practices that offered the hope
of, but did not guarantee, eventual union with the divine (the incon-
venient fact that LSD, too, did not guarantee union with the divine
appeared to escape notice). The most influential promoter of LSD as a
mystical tool for the masses was Harvard psychology professor Timo-
thy Leary (Figure 5), who in 1960 had been introduced to the sacred
Psilocybe mushrooms while holidaying in Mexico. Overwhelmed by
the resulting (as he described it) “religious experience,” Leary con-
cluded that psilocybin was the psychological and spiritual equivalent
of a microscope or telescope, a revolutionary new instrument, which
he dedicated himself to exploring further (Leary, 1968, 1983). How-
ever, during the following year in Boston he was introduced to the
far more powerful drug LSD, which he came to regard as “the sacra-
ment,” with himself the devoted “high priest” (Leary, 1968). Leary’s
mission, encapsulated in his catchy slogan “Turn On, Tune In, Drop
Out,” was to get as many people as possible to take LSD to change
society from within. Leary’s adventures and misadventures with
LSD, various cultural icons, and the legal system are entertainingly
recounted in his two autobiographies (Leary, 1968, 1983). Leary was
a charismatic, messianic, and divisive figure, who was more respon-
sible than anyone else for popularizing LSD (inspiring popular songs
by the Beatles and the Who, among others); in doing so he inevitably
aroused the wrath of the political and legal establishments—which
responded by making the drug strictly illegal for any purpose, bring-
ing scientific and medical research on LSD to a grinding halt, and by
arresting and imprisoning Leary. His advocacy of LSD for the masses
was considered extremely irresponsible by those who acknowledged
the positive potentials of LSD but who also recognized the potential
dangers of uncontrolled use (Cohen, 1970; Hofmann, 1983).

LSD AND MYSTICAL EXPERIENCES IN THE
TWENTY-FIRST CENTURY

Despite cultural shifts and a dramatic reduction in unit doses of LSD
sold on the black market today in comparison to the large doses

FIGURE 5 Psychologist Timothy Leary, self-styled “high priest” of LSD.
leary.taolodge.com.

distributed in the 1960s, the drug still appears to be capable of induc-
ing or facilitating mystical experiences in a substantial proportion
of illicit users. As of February 6, 2014, the drug information web-
site erowid.org had posted 1309 personal accounts of LSD experi-
ences under 16 categories (including 162 “bad trips” and 78 “trip
disasters™); there were 143 accounts posted under “mystical experi-
ences” and 238 accounts posted under the similar category “glowing
experiences,” and many of the accounts in the other categories (e.g.,
“General”) featured strong mystical or spiritual aspects. In a 2012
study Lyvers and Meester recruited 337 drug users from the Internet
to complete an online survey; information about typical dose of each
drug used was obtained, and a hierarchical linear regression model
was used to predict scores on Hood’s Mysticism Scale, which had
previously been used in research on the psychology of religion as
well as the mystical experiences induced by the psychedelic drug
psilocybin (Griffiths et al., 2006). As can be seen in Table 2, after
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TABLE 2 Hierarchical Linear Regression Model Predicting Hood’s Mysticism Scale Scores in Substance Users from
Demographic, Mood, and Typical Drug Dose Variables

Variable B B t R? Change
Step 1 Gender -7.20 -0.09 -1.60

Age 0.24 0.08 1.35

Education -2.07 -0.05 -0.87 0.02
Step 2 Gender —6.69 -0.09 -1.48

Age 0.23 0.08 1.31

Education -2.26 -0.06 -0.95

Depression 0.00 0.00 0.00

Anxiety 0.47 0.04 0.57

Stress -1.16 —-0.11 —1.42 0.01
Step 3 Gender -7.25 -0.09 —1.57

Age 0.30 0.10 1.58

Education -2.00 —-0.05 -0.83

Depression 0.04 0.00 0.05

Anxiety 0.47 0.04 0.58

Stress -1.18 -0.12 —-1.42

Alcohol -1.72 -0.04 -0.64

Cocaine -0.48 -0.02 -0.22

Opiates 4.45 0.10 1.69

Cannabis 2.00 0.06 0.90

MDMA 2.21 0.06 0.98 0.02
Step 4 Gender -10.44 -0.13 -2.31*

Age 0.42 0.14 2.26*

Education -1.31 -0.03 -0.56

Depression -0.04 -0.00 —-0.05

Anxiety 0.19 0.02 0.24

Stress -1.01 -0.10 -1.25

Alcohol -1.40 -0.03 -0.53

Cocaine —-0.80 -0.02 -0.38

Opiates 3.51 0.08 1.38

Cannabis 0.25 0.01 0.12

MDMA -1.65 -0.05 -0.70

Psilocybin 4.67 0.13 2.02*

LSD 8.49 0.23 3.60** 0.07**

B, unstandardized regression coefficients; f, standardized coefficients; t, t-test statistics; R? change, change coefficient; MDMA, methylenedioxymethamphet-
amine; LSD, lysergic acid diethylamide; *p<0.05; **p<0.0001.
From data collected by Lyvers and Meester (2012).
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controlling for age, gender, education level, and mood scores on the
Depression Anxiety Stress Scales, the use of LSD or psilocybin was
significantly positively related to Mysticism Scale scores in a dose-
related fashion, whereas the use of MDMA, cannabis, cocaine, opi-
ates, or alcohol was unrelated to Mysticism Scale scores. Similarly,
an earlier survey by Lerner and Lyvers (2006) found that, in com-
parison to users of nonpsychedelic drugs, users of psychedelic drugs
(primarily LSD) scored significantly higher on a measure of mys-
tical beliefs (the Mystical Beliefs Questionnaire) and on the Life
Values Inventory values of spirituality, concern for others, concern
for the environment, and creativity but lower on the value of finan-
cial prosperity (see Table 3). The findings indicated a more spiritual
and less materialistic orientation among users of psychedelic drugs
compared to users of nonpsychedelic drugs. Whether such differ-
ences in beliefs and values were a result of LSD-induced mystical
experiences or perhaps reflected characteristics of those inclined to
take LSD is unclear.

TWO SIDES OF LSD

Some very strong claims have been made about psychedelic
drugs, particularly LSD. On the positive side, proponents claim
that when used properly psychedelics can provide deep and last-
ing insights about the nature of reality and about oneself—insights
that may promote desirable personal qualities such as creativity,
open-mindedness, pacifism, and compassion in at least some users
(Lerner & Lyvers, 2006; Lyvers & Meester, 2012; MacLean et al.,
2011), as well as potentially facilitating recovery from alcohol-
ism (Krebs & Johansen, 2012) and alleviation of end-of-life anxi-
ety (Gasser et al., 2014). On the negative side, adverse outcomes
of casual psychedelic drug use are well documented and include
panic reactions and psychotic episodes followed by lasting depres-
sion, anxiety or (rarely) psychotic disorder (Cohen, 1970; Hofmann,
1983). So-called LSD flashbacks—hbrief, unpredictable, and
uncontrollable posttrip recurrences of perceptual or other phe-
nomena experienced on the drug—are usually temporary and may
reflect PTSD-like sequelae of overly intense psychedelic experi-
ences, especially bad trips. Flashbacks generally subside within a
few months following the last psychedelic use. A much rarer and
more problematic syndrome is hallucinogen persisting perceptual
disorder (HPPD), which may last for years after psychedelic use
and which seems to be particularly associated with LSD. In HPPD,
visual patterns like those seen on a psychedelic trip are overlaid on
normal visual perception, or visual perception is distorted in some
way, often accompanied by disturbing feelings of dissociation
or depersonalization (Halpern & Pope, 2003). Benzodiazepines
have reportedly proven effective for many HPPD sufferers, sug-
gesting that HPPD may be an unusual subtype of anxiety disorder
associated with LSD use. In any case, adverse drug reactions and
aftereffects appear to be rare when LSD or other psychedelics are
administered in a clinical setting following proper safety guide-
lines (Johnson et al., 2008).

APPLICATIONS TO ADDICTIONS AND
SUBSTANCE MISUSE

As discussed earlier, LSD and other classic psychedelics are
not addictive and have zero reinforcement potential in animal

TABLE 3 Scores on Mystical Beliefs Questionnaire and
Selected Life Values from the Life Values Inventory
(LVI) for Psychedelic Drug Users Compared to Users of
Nonpsychedelic Drugs

Users of Users of
Psychedelics ~ Other Drugs
Questionnaire Scores (n=288) (n=93)
Mystical beliefs*** 64.13 33.29
LVI spirituality*** 12.18 8.65
LVI concern for 12.19 11.01
environment**
LVI concern for others** 12.25 11.51
LVI creativity* 11.94 10.88
LVI financial prosperity*** 8.67 10.80

*0<0.05; **p<0.001; ***p<0.0001.
From data collected by Lerner and Lyvers (2006).

models of drug use. They are thus quite unlike other abused
substances that commonly elicit compulsive patterns of drug
self-administration in humans and laboratory animals, such as
alcohol, nicotine, cocaine, amphetamines, and opioids. LSD elic-
its anxiogenic responses and signs of hallucination in nonhuman
mammals, including higher primates. Further, LSD has a very
high therapeutic index with lethal overdose extremely unlikely;
even accidental ingestion of many hundreds of times the typi-
cal psychedelic dose has not resulted in death. For these reasons
LSD cannot be evaluated in the same way as alcohol, nicotine,
cocaine, methamphetamine, or heroin—drugs associated with
significant risk of physical toxicity and addiction. Indeed, as
described above, LSD has been used with some success to treat
chronic alcoholism. Nevertheless LSD and other psychedel-
ics can certainly be abused in the sense that casual use entails
a significant risk of harm to self or others. Highly disorganized
behaviors under the acute influence of the drug, and adverse
psychological sequelae such as panic attacks, flashbacks, psy-
chotic reactions, and suicides, have been reported. The subjec-
tive effects of LSD are unpredictable, hence previous positive
experiences are no guarantee against an adverse reaction. LSD is
an extremely powerful mind-shaker that ideally should be taken
only by mentally stable individuals under controlled, supervised
conditions following established safety guidelines with adequate
preparation (Johnson et al., 2008).

In conclusion, LSD and other psychedelics have shown prom-
ise in treating alcoholism and other disorders, as well as potentially
providing insights into mind and brain, but even Timothy Leary
eventually concluded that we must learn how to use them appro-
priately to minimize risks (Leary, 1982). Given the recent renais-
sance in human trials of potential clinical applications of LSD
and psilocybin (Gasser et al., 2014; Moreno, Wiegand, Taitano, &
Delgado, 2006), history suggests that a much more cautious
approach to these fascinating mind-changing agents is definitely
warranted this time around.



DEFINITION OF TERMS

Active placebo This is a placebo treatment that elicits a noticeable
effect in subjects but which is not the effect of the experimental
treatment under investigation.

Agonist This is a chemical that increases neurotransmission at recep-
tors for a particular neurotransmitter.

Anxiogenic This refers to a substance causing or promoting anxiety.

Autognostic This is an adjective meaning of, or related to, or character-
ized by autognosis (self-knowledge).

Direct agonist This is a chemical that binds to and activates receptors
for a particular neurotransmitter.

Double blind This refers to an experimental design in which neither
the subjects nor the primary researchers know which treatment each
subject is receiving, to avoid potential influence of bias on outcome.

Entactogen This is a type of drug with partial psychedelic properties
such as MDMA (ecstasy) and related compounds and refers to the
ability of such drugs to promote personal introspection (“touch
within”).

Entheogen This is an alternative term for full psychedelic drugs such
as LSD and psilocybin, referring to the ability of such drugs to
evoke transpersonal knowledge of “God within.”

Mystical experience This refers to an acute awareness of a transcen-
dent ultimate reality or God.

Psychedelic Literally “mind-manifesting,” in its original usage this
term refers to a unique class of hallucinogens such as LSD, psilocy-
bin, and mescaline, which share serotonin agonist properties and a
capacity to induce brilliantly colored visions, extreme alterations of
consciousness, and mystical experiences. It also refers to a type of
psychotherapy conducted in the 1950s and 1960s in which a large
dose of LSD was administered on only one or two occasions with
the goal of inducing a life-changing mystical experience.

Psycholytic Meaning “mind-loosening,” this refers to a type of psy-
chotherapy conducted in the 1950s and 1960s in which relatively
low doses of LSD were administered during psychodynamic ther-
apy to facilitate the emergence of repressed material.

KEY FACTS

« LSD is an extremely potent semisynthetic psychedelic drug
with excitatory serotonin agonist actions in the brain.

e The threshold dose of LSD is about 25pg, with 75-200 pg
required to induce psychedelic effects.

« The profound mental changes triggered by LSD do not resem-
ble endogenous psychotic states or dream states; however, the
mystical experiences sometimes reported by LSD users share
similar features with the mystical aspects of near-death experi-
ences and the mystical experiences reported by followers of
religious traditions aimed at achieving spiritual enlightenment,
such as Zen Buddhism.

e LSD has previously shown promise in the treatment of severe
chronic alcoholism, using a single high dose to elicit a trans-
formative mystical/religious experience in the belief that such
insight will promote long-term sobriety.

« LSDisalandmark drug in the history of efforts to understand
mind and brain; however, attempts in the 1960s to portray
LSD as the solution to all human problems led to widespread
casual use, which exposed many to serious psychological
hazards.
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« Whether for medical, psychiatric, or spiritual purposes, LSD
should be administered only following strict safety guidelines
to minimize the risk of adverse psychological reactions.

SUMMARY POINTS

- This chapter presents an overview of LSD, an extremely potent
semisynthetic psychedelic drug with serotonin agonist actions
in the brain.

e The psychedelic properties of LSD were discovered by Swiss
chemist Albert Hofmann in 1943.

- Initial interpretation was that the drug caused a “model psy-
chosis” or temporary chemically induced schizophrenia, but
eventually it was recognized that the experiences induced by
LSD generally do not resemble endogenous psychoses.

e In the 1950s LSD was administered as a psychotherapeutic
agent in the belief that it would unlock repressed memories
and emotions. However, patients treated with LSD often
reported transformative experiences of a mystical/religious
nature, especially when higher doses were given.

« LSD was administered to thousands of alcoholics in the 1950s
and 1960s in the belief that the ego-shattering effect of the
drug would equate to “hitting rock bottom” and awaken a spir-
itual consciousness essential to achieving long-term sobriety.

- A meta-analytic study of earlier trials of the effectiveness of
a single high dose of LSD to treat severe chronic alcoholism
showed that this approach compared favorably to current phar-
macotherapies.

e In the 1960s Harvard psychologist Timothy Leary promoted
LSD as a quick route to spiritual enlightenment for the masses;
he believed LSD had the power to transform society; however,
such advocacy led to the illegalization of LSD, which came to
be widely regarded as a threat instead of a panacea.

e Leary’s promotion of LSD was regarded as reckless by those
who had worked with the drug in a clinical or scientific con-
text, and the result of Leary’s (and others’) proselytization was
a near-total shutdown of research into the potential beneficial
applications of LSD.

« Although physically a safe drug with a very high therapeu-
tic index, the psychological effects of LSD can be extremely
intense and have led to panic reactions and psychotic episodes,
with sequelae including posttraumatic stress symptomatology.

e LSD shows promise for treatment of alcoholism and some
other conditions; however, it should be administered only fol-
lowing strict safety guidelines to minimize the risk of adverse
psychological reactions.

REFERENCES

Anderson, E. F. (1980). Peyote the divine cactus. Tucson: University of
Arizona Press.

Beauchamp, C., & Balaban, J. (August 2010). Cary in the sky with dia-
monds. Vanity Fair. Available: http://www.vanityfair.com/hollywood/
features/2010/08/drugs-in-hollywood-201008.

Borjigin, J., Lee, U. C,, Liu, T., Pal, D., Huff, S., Klarr, D., ... Mashour,
G. A. (2013). Surge of neurophysiological coherence and connectivity
in the dying brain. Proceedings of the National Academy of Sciences
USA, 110, 14432-14437.


http://www.vanityfair.com/hollywood/features/2010/08/drugs-in-hollywood-201008
http://www.vanityfair.com/hollywood/features/2010/08/drugs-in-hollywood-201008

844 PART | IV Hallucinogens

Bravo, G. L. (2001). What does MDMA feel like? In J. Holland (Ed.),
Ecstasy: The complete guide (pp. 21-28). Rochester, Vermont: Park
Street Press.

Chalmers, D. (1996). The conscious mind. New York: Oxford University
Press.

Cohen, S. (1970). The beyond within: The LSD story. St. Albans, UK:
Paladin.

Doblin, R. (1991). The Good Friday experiment—a twenty five year fol-
low-up and methodological critique. Journal of Transpersonal Psy-
chology, 23, 1-28.

Ettrup, A., Palner, M., Gillings, N., Santini, M. A., Hansen, M., Kornum,
B. R, ... Madsen, J. (2010). Radiosynthesis and evaluation of 11C-
CIMBI-5 as a 5-HT2A receptor agonist radioligand for PET. Journal
of Nuclear Medicine, 51, 1763-1770.

Gasser, P., Holstein, D., Michel, Y., Doblin, R., Yazar-Klosinski, B.,
Passie, T., & Brenneisen, R. (2014). Safety and efficacy of lysergic
acid diethylamide-assisted psychotherapy for anxiety associated
with life-threatening diseases. Journal of Nervous & Mental Dis-
ease, 202, 513-520.

Geyer, M. A., & Vollenweider, F. X. (2008). Serotonin research: contri-
butions to understanding psychoses. Trends in Pharmacological Sci-
ences, 29, 445-453.

Greene, J. M. (2006). Here comes the sun: The spiritual and musical jour-
ney of George Harrison. Hoboken, NJ: Wiley.

Griffiths, R. R., Richards, W. A., McCann, U., & Jesse, R. (2006). Psilo-
cybin can occasion mystical-type experiences having substantial and
sustained personal meaning and spiritual significance. Psychopharma-
cology, 187, 268-283.

Grinspoon, L., & Bakalar, J. B. (1979). Psychedelic drugs reconsidered.
New York: Basic Books.

Halpern, J. H., & Pope, H. G., Jr. (2003). Hallucinogen persisting per-
ception disorder: what do we know after 50years? Drug & Alcohol
Dependence, 69, 109-119.

Harris, S. (2011). Drugs and the meaning of life. Available: http://www.
samharris.org/blog/item/drugs-and-the-meaning-of-life/.

Hasler, F., Grimberg, U., Benz, M. A, Huber, T., & Vollenweider, F. X.
(2004). Acute psychological and physiological effects of psilocybin in
healthy humans: a double-blind, placebo-controlled dose-effect study.
Psychopharmacology (Berlin), 172, 145-156.

Hastings, D. (May 6, 2013). New drug N-bomb hits the street, terrifying
parents, troubling cops. New York Daily News.

Hidalgo, E. (2009). LSD samples analysis. Available at: http://www.erowid.
org/chemicals/Isd/Isd_article3.shtml.

Hintzen, A., & Passie, T. (2010). The pharmacology of LSD: A critical
review. Oxford: Oxford University Press.

Hofmann, A. (1983). LSD, my problem child. New York: McGraw-Hill.

Horgan, J. (2003). Rational mysticism: Dispatches from the border
between science and spirituality. Boston: Houghton Mifflin.

Huxley, A. (1956). The doors of perception/heaven and hell. New York:
Harper.

Isaacson, W. (2011). Steve Jobs. New York: Simon & Schuster.

Jacobs, B. L., & Trulson, M. E. (1979). Dreams, hallucinations, and
psychosis — the serotonin connection. Trends in Neurosciences, 2,
276-280.

James, W. (1902/1961). The varieties of religious experience. New York:
Cosimo.

Jansen, K. (1997). The ketamine model of near death experience: a cen-
tral role for the n-methyl-d-aspartate receptor. Journal of Near Death
Studies, 16, 5-26.

Johnson, M. W, Richards, W. A., & Griffiths, R. R. (2008). Human halluci-
nogen research: guidelines for safety. Journal of Psychopharmacology,
22, 603-620.

Krampe, H., & Ehrenreich, H. (2010). Supervised disulfiram as adjunct
to psychotherapy in alcoholism treatment. Current Pharmaceutical
Design, 16, 2076-2090.

Krebs, T. S., & Johansen, P. O. (2012). Lysergic acid diethylamide (LSD)
for alcoholism: meta-analysis of randomized controlled trials. Journal
of Psychopharmacology, 26, 994-1002.

Laing, R., & Siegel, J. A. (2003). Hallucinogens: A forensic drug hand-
book. San Diego: Academic Press.

Leary, T. (1965). The religious experience: its production and interpreta-
tion. In G. M. Weil, R. Metzner, & T. Leary (Eds.), The psychedelic
reader (pp. 191-216). Secaucus, NJ: Citadel Press.

Leary, T. (1968). High priest. New York: World Publishing.

Leary, T. (1982). Changing my mind, among others. Englewood Cliffs, NJ:
Prentice-Hall.

Leary, T. (1983). Flashbacks: An autobiography. Los Angeles: Tarcher.

Lee, M. A., & Schlain, B. (1992). Acid dreams: The complete social his-
tory of LSD. New York: Grove.

Lerner, M., & Lyvers, M. (2006). Values and beliefs of psychedelic
drug users: a cross-cultural study. Journal of Psychoactive Drugs,
38, 143-147.

Lyvers, M., & Meester, M. (2012). Illicit use of LSD or psilocybin, but not
MDMA or non-psychedelic drugs, is associated with mystical experi-
ences in a dose-dependent manner. Journal of Psychoactive Drugs,
44, 410-417.

MacLean, K. A., Johnson, M. W., & Griffiths, R. R. (2011). Mystical expe-
riences occasioned by the hallucinogen psilocybin lead to increases in
the personality dimension of openness. Journal of Psychopharmacol-
ogy, 25, 1454-1461.

Maslow, A. (1964). Religions, values and peak experiences. New York:
Viking Press.

Masters, R. E. L., & Houston, J. (1966). The varieties of psychedelic
experience. New York: Dell.

McGinn, C. (1991). The problem of consciousness. Oxford: Basil Black-
well.

Moreno, F. A., Wiegand, C. B., Taitano, E. K., & Delgado, P. L. (2006).
Safety, tolerability, and efficacy of psilocybin in 9 patients with
obsessive-compulsive disorder. Journal of Clinical Psychiatry, 67,
1735-1740.

Naranjo, C. (2001). Experience with the interpersonal psychedelics. In
J. Holland (Ed.), Ecstasy: The complete guide (pp. 208-221). Rochester,
Vermont: Park Street Press.

Novak, S. J. (1997). LSD before Leary. Sidney Cohen’s critique of 1950s
psychedelic drug research. Isis, 88, 87-110.

Pahnke, W. (1963). Drugs and mysticism: An analysis of the relationship
between psychedelic drugs and the mystical consciousness. Doctoral
dissertation, Harvard University. http://www.maps.org/images/pdf/
books/pahnke/walter_pahnke_drugs_and_mysticism.pdf.

Pahnke, W. (1969). Psychedelic drugs and mystical experience. Interna-
tional Journal of Psychiatry in Clinical Practice, 5, 149-162.

Pahnke, W. N., & Richards, W. A. (1966). Implications of LSD and experi-
mental mysticism. Journal of Religion & Health, 5, 175-208.

Parnia, S. (2013). Erasing death: The science that is rewriting the bound-
aries between life and death. New York: Harper.

Petrides, A. (June 25, 2011). The astonishing genius of Brian Wilson. The
Guardian. Available: http://www.theguardian.com/music/2011/jun/24/
brian-wilson-interview.


http://www.samharris.org/blog/item/drugs-and-the-meaning-of-life/
http://www.samharris.org/blog/item/drugs-and-the-meaning-of-life/
http://www.erowid.org/chemicals/lsd/lsd_article3.shtml
http://www.erowid.org/chemicals/lsd/lsd_article3.shtml
http://www.maps.org/images/pdf/books/pahnke/walter_pahnke_drugs_and_mysticism.pdf
http://www.maps.org/images/pdf/books/pahnke/walter_pahnke_drugs_and_mysticism.pdf
http://www.theguardian.com/music/2011/jun/24/brian-wilson-interview
http://www.theguardian.com/music/2011/jun/24/brian-wilson-interview

Poklis, J. L., Devers, K. G., Arbefeville, E. F., Pearson, J. M., Houston, E.,
& Poklis, A. (2014). Postmortem detection of 251-NBOMe [2-(4-iodo-
2,5-dimethoxyphenyl)-N-[(2-methoxyphenyl)methyl]ethanamine] in
fluids and tissues determined by high performance liquid chromatog-
raphy with tandem mass spectrometry from a traumatic death. Foren-
sic Science International, 234, 14-20.

Portas, C. M., Bjorvatn, B., & Ursin, R. (2000). Serotonin and the sleep/
wake cycle: special emphasis on microdialysis studies. Progress in
Neurobiology, 60, 13-35.

Rdsner, S., Hackl-Herrwerth, A., Leucht, S., et al. (2010a). Acamprosate
for alcohol dependence. Cochrane Database of Systematic Reviews,
9, CD004332.

Rasner, S., Hackl-Herrwerth, A., Leucht, S., et al. (2010b). Opioid antag-
onists for alcohol dependence. Cochrane Database of Systematic
Reviews, 12, CD001867.

Salak, K. (2007). Peru: Hell and back. National Geographic Adventure
(online). Available: http://www.nationalgeographic.com/adventure/
0603/features/perud.html.

Schaffner, N. (2005). Saucerful of secrets: The Pink Floyd odyssey.
London: Helter Skelter.

Shulgin, A., & Shulgin, A. (1991). PiHKAL: A chemical love story. Berkeley:
Transform Press.

Smith, H. (2000). Cleansing the doors of perception: The religious sig-
nificance of entheogenic plants and chemicals. Boulder, CO: Sentient
Publications.

Spilka, B., Hood, R. W., & Gorsuch, R. L. (1985). The psychology of reli-
gion. Englewood Cliffs, NJ: Prentice-Hall.

Stafford, P. (1983). Psychedelics encyclopedia. Los Angeles: Tarcher.

Stevens, J. (1998). Storming heaven: LSD and the American dream. New
York: Grove.

LSD and Mystical Experiences Chapter | 78 845

Suzuki, D. T. (1957/2002). Mysticism: Christian and Buddhist. London:
Routledge.

Takahashi, T., Murata, T., Hamada, T., Omori, M., Kosaka, H., Kikuchi,
M., ... Wada, Y. (2005). Changes in EEG and autonomic nervous
activity during meditation and their association with personality traits.
International Journal of Psychophysiology, 55, 199-207.

Verster, J. C., Brady, K., Galanter, M., & Conrod, P. (2012). Drug abuse
and addiction in medical illness: Causes, consequences and treatment.
New York: Springer.

\ollenweider, F. X., & Kometer, M. (2010). The neurobiology of psyche-
delic drugs: implications for the treatment of mood disorders. Nature
Reviews Neuroscience, 11, 642—-651.

\ollenweider, F. X., Leenders, K. L., Scharfetter, C., Maguire, P., Stadelmann,
O., & Angst, J. (1997). Positron emission tomography and fluorodeoxy-
glucose studies of metabolic hyperfrontality and psychopathology in the
psilocybin model of psychosis. Neuropsychopharmacology, 16, 357.

Watts, A. (1965). The joyous cosmology. New York: Random House.

FURTHER READING

Crace, R. K., & Brown, D. (1996). Life values inventory. Ann Arbor, MI:
Aviat.

Langer, E. J. (2004). Langer mindfulness scale user guide and technical
manual. Worthington, Ohio: IDS Publishing Corporation.

Pahnke, W. (1966). The contribution of the psychology of religion to the thera-
peutic use of psychedelic substances. In H. Abramson (Ed.), The use of
LSD in psychotherapy and alcoholism (pp. 629-649). NY: Bobbs-Merrill.

Reinert, D., & Steifler, K. (1993). Hood’s mysticism scale revisited: a
factor-analytic replication. Journal for the Scientific Study of Religion,
32, 383-388.


http://www.nationalgeographic.com/adventure/0603/features/peru4.html
http://www.nationalgeographic.com/adventure/0603/features/peru4.html



