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Introduction

From pre-Hispanic times until the present day the indigenous inhabitants
of the Americas have used intoxicating, often hallucinogenic dosage forms
as aids to enter supernatural realms, i.e. as facilitating agents in religious
trance induction, divination, witchcraft and healing ceremonies (Furst,
1976 ; Emboden, 1979a; Schultes and Hofmann, 1980a,b; Schultes, 1981).
It is equally well known that various Indian tribes and peoples, including
several pre-Hispanic ones, employed the enema (Nordenskiold, 1930;
Hallowell, 1935; Heizer, 1944; Wassén, 1972b; Furst and Coe, 1977).
While it is therefore not surprising that various publications on American
aboriginals contain information about the ritual rectal taking of intoxicating
preparations, there does not appear to be an elaborate multidisciplinary
survey on this subject. In an attempt to fill this gap, brief articles about
South American Anadenanthera enemas (de Smet, 1981a) and about enema
scenes on ancient Maya pottery (de Smet, 1981b) have been extended to the
present more comprehensive overview which offers not only substantial and
unsubstantial ethnobotanical data on the ritual use of intoxicating enemas
in the western hemisphere, but also a pharmacological view on such practices.

Parica and the like
Ethnological and botanical data

Many South American Indians valued a snuff, known under the name of
paricd, as a ritual intoxicant (Wassén and Holmstedt, 1963; Wassén, 1965,
1967). Several tribes of the Amazon Basin made small rubber syringes
which were used occasionally to blow paricd into the nostrils (Métraux,
1949), but most often to administer clysters prepared with the same intoxi-
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cant (Horwitz, 1921 ; Nordenskiold, 1930). Unfortunately the ethnological
literature on these practices is often vague, generalizing and repetitious.

The Caripuna Indians of the Brazilian Madeira River are said to have
provoked a state of trance by taking parica in the form of an enema (Métraux,
1948a), for which purpose they used a small rubber syringe provided with
a bird-bone tube (Horwitz, 1921 ; Wassén, 1972a).

According to Natterer (quoted by Wassén, 1965), not only the Caripuna
but also the Maué and the Mura used seeds of the parica tree (in Matto Grosso
called angico), which were crushed and then mixed with plant ashes to be
used for snuffing and as intoxicating clysters. While the Maué use of a
parica enema may not be certain (Nimuendaja, 1948a), the rectal taking
of paricd among the Mura is well documented. For this once much feared
tribe of the Madeira River the use of paricd, both as a snuff and as an enema,
must have been of outstanding importance (Martius, 1867; Nimuendaja,
1948b; Wassén and Holmstedt, 1963). The initiation ceremony of the Mura
started with a general mutual flagellation which was followed by the nasal
and rectal application of parica (Marcoy, 1867 ; Barbosa Rodrigues, 1875).
Barbosa Rodrigues (1875) states that ‘““All those who have been flagellated
take parica either as snuff or dissolved in water as a clyster...Taken either
way, the effect is terrible and so violent that many die of suffocation or
fall unconscious, while still others, resisting, continue the dance...Usually,
the clyster causes a violent intoxication”. Marcoy (1867) reports that on
such occasions the rectal use of paricad was preceded by the snuffing of
parica and the drinking of palm wine in copious amounts. According to Spix
and Martius (1831) the Mura clyster had a similar but not so strongly intoxi-
cating effect as the snuff.

The Catawishi or Catauxi Indians of the Puris River are likewise stated to
have taken a parica decoction rectally (Horwitz, 1921; Cooper, 1949;
Kennedy, 1982). According to Spruce (1908) parica was taken as a snuff to
induce speedily a sort of intoxication, but “taken in injection, it is a purge,
more or less violent according to the dose”. This statement clearly opposes
the general view that such enemas were intoxicating. Spruce (1908) adds
that before the hunt the Catawishi administered the parica clyster not only
to themselves but also to their hunting dogs for a clearer vision and more
alertness.

The Casharari or Cacharary Indians, an Arawakan tribe of the western
Amazon Basin, are reputed to have known paricé clysters (Métraux, 1948b,
1949). Drawing from a Portuguese source on these Indians (Méso, 1919),
Nordenskidld (1930) describes the effects of the paricd enema as follows:
“After about five minutes it acts in about the same way as intoxication
from opium, inducing lovely and blissful dreams. Twenty minutes later
the dreamer is fully normal again, and does not appear to suffer from any
after-discomfort as is the case after snuffing parica”.

To the north of the Casharari lived the Omagua or Umaua Indians and
further west the Cocama Indians. These Tupian tribes are said to have used
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powdered curupa leaves which were blown into the nose or administered as
a clyster with the help of small rubber syringes (Métraux, 1948c). Usually
only the Omagua are implicated as curupa users (Veigl, 1785; Marcoy,
1867 ; Martius, 1867) and there seems to be some doubt about the curupa
use among the Cocama (Wassén, 1967). The Omagua are stated to have
employed enema syringes especially at feasts, when an obliging host distri-
buted them to all his guests (De La Condamine, 1778).

Other South American tribes which are explicitly claimed to have taken
parica clysters, are the Maina Indians (Métraux, 1949) who are known to
have made rubber syringes (Chantre y Herrera, 1901; Nordenskiold, 1930),
the Poruporo Indians (Horwitz, 1921) and the Pasé, Juri and Uainuma
Indians (Métraux, 1948c).

The vagueness of the ethnological literature on paricd enemas is especially
evident from the absence or insufficient reliability of botanical data. Some-
times the source is not identified at all (Horwitz, 1921 ; Métraux, 1948b,c;
Natterer, quoted by Wassén (1965)) and sometimes the source is said to be
Piptadenia (Métraux, 1948a, 1949) or more specifically Piptadenia seeds
(Nordenskiold, 1930). The parica seeds which the Mura used for their clysters
(Martius, 1867 ; Barbosa Rodrigues, 1875; Nimuendaji, 1948b) as well as the
curupa leaves from which the Omagua prepared their enemas (Marcoy, 1867;
Martius, 1867; Lowie, 1948; Métraux, 1948c) have been attributed to a
plant named Mimosa acacioides or Acacia niopo. This leguminous tree
has also been known under the binomial Piptadenia peregrina (List and
Horhammer, 1977) and is now considered to belong to the genus Anaden-
anthera which comprises the two species A. peregrina and A. colubrina (von
Reis Altschul, 1967). These botanical identifications of parica clysters
correspond well with the once common view that parica snuffs generally
were prepared from seeds of a Piptadenia species, especially P. peregrina
(Roth, 1924; Lowie, 1948; Cooper, 1949; Wassén and Holmstedt, 1963;
Schultes, 1967b). Cooper (1949) has rightly cautioned, however, that some
of these attributions may not be correct, since in some cases exact botanical
evidence is lacking. It has become clear now that the vernacular term parica
is not used exclusively for the genus Anadenanthera, for it also refers to
Virola preparations (Schultes, 1954 ; Seitz, 1967) and to snuffs containing
harmine (Holmstedt and Lindgren, 1967). Furthermore it is uncertain that
Anadenanthera peregrina is the species used throughout the Amazon.
Schuites (1972) who speaks of a widespread rectal administration of
Anadenanthera in South America, points out in a personal communication
that “Other species may be used, such as A. colubrina. I believe that A.
peregrina is a species primarily of the Orinoco and adjacent parts of the
northern Amazonia of Brazil. Whether the species used in the Peruvian
Amazon or the central Amazon of Brazil are A. peregrina is questionable.
The reason is that snuffs, etc. have not been accompanied by voucher
herbarium specimens”. In other words, the geographical distribution of
Anadenanthera peregrina is now assumed to be far more limited than it
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was previously believed to be (Schultes, 1967b; Schultes and Hofmann,
1980b). It is likely, although not absolutely certain (Wassén, 1972a), that the
Maué and other tribes of the Madeira area knew snuffs prepared from A.
Dperegrina, since this tree occurs in this region (Schultes, 1967b). On the other
hand it is unknown anywhere near the area of the Omagua, so its use by this
tribe of Amazonian Peru must be open to serious question (Schultes and
Hofmann, 1980b).

It is sometimes claimed that the Incas, well known inhabitants of ancient
Peru, intoxicated themselves with rectal infusions of wilka or huilca seeds
(Furst, 1976; Furst and Coe, 1977). The early chronicler Poma de Ayala
(1969) indeed refers to such enemas and another early writer states that
Inca witch doctors foretold the future by speaking with the devil, for which
office they intoxicated themselves with villea, pouring its juice into the
alcoholic beverage chicha or taking it another way (von Reis Altschul,
1967). Most early records, however, including the original report on the vilca
clyster, emphasize the laxative properties of vilca seeds (von Reis Altschul,
1967) and it is not sufficiently clear whether the seeds helped to produce
visions or were taken only for purgative qualities (Rowe, 1946). Poma de
Ayala (1969) says that the Incas purged themselves once a month with bilca
tauri, half of which was drunk and half of which was taken ‘“‘por debajo” to
give strength, health and a 200 years life span. Larrain Barros (n.d.) suggests
that the phrase ‘“‘por debajo” implicates nasal administration, but it is far
more likely to indicate the rectal route, not in the least since various forms
of the word vilca meant enema, syringe or the giving of an enema (von Reis
Altschul, 1967; Wassén, 1972b). The botanical source of the vilca clyster is
usually thought to be Anadenanthera (Larrain Barros, n.d.), in particular
A. colubrina (Rowe, 1946; Furst and Coe, 1977). It should be noted that the
evidence for this attribution is circumstantial rather than conclusive (von Reis
Altschul, 1967; Schultes and Hofmann, 1980a,b) and that A. colubrina
occurs in eastern Brazil, whereas from Peru the variety A. colubrina var. cebil
is known (Schultes and Hofmann, 1980b).

Chemical and pharmacological data

Seeds of Anadenanthera peregrina (Piptadenia peregrina) were found to
contain one or more of the following indole alkaloids: N,N-dimethyltrypt-
amine (DMTY); its corresponding N-oxide (DMT-N-oxide); 5-hydroxy-N,N-
dimethyltryptamine or bufotenin (5-OH-DMT); its corresponding N-oxide
(5-OH-DMT-N-oxide); 5-methoxy-N,N-dimethyltryptamine (5-MeO-DMT)
(Holmstedt and Lindgren, 1967; Schultes et al., 1977). The question arises
of whéthér the N-oxides might be artifacts, as Saxton (1965) points out that
DMT is readily oxidized on exposure to air. During storage DMT and 5-MeO-
DMT may transform into 5-OH-DMT (Schultes et al., 1977). A Venezuelan
sample has been reported to contain as much as 7.4% of 5-OH-DMT (Chagnon
et al., 1971). According to Schultes (pers. commun.), this report is not



133

based on identified herbarium voucher specimens and is open to question.

In other samples 5-OH-DMT was present in lower amounts of 0.94% (Saxton,
1965) or up to 3.5% (Schultes et al., 1977). DMT, DMT-N-oxide, 5-OH-DMT
and 5-OH-DMT-N-oxide were reported to be present in seeds of Piptadenia
macrocarpa (Holmstedt and Lindgren, 1967), now considered to be Anade-
nanthera colubrina var. cebil (Schultes, 1967b), whereas from seeds of
Anadenanthera colubrina (Piptadenia colubrina) 5-OH-DMT could be isolated
(Holmstedt and Lindgren, 1967) in amounts up to 2.1% (Saxton, 1965).

DMT is a well-established hallucinogen, which elicits a brief but profound
LSD-like response when given in intramuscular doses ranging from 0.7 to
1.1 mg/kg, i.e. 49—77 mg/70 kg (Szdra, 1956; Rosenberg et al., 1963;
Kaplan et al., 1974). Intramuscular administration of 0.25 mg/kg (17.5
mg/70 kg) has similar effects on certain tests measuring psychoticism as the
Cannabis constituent delta-9-tetrahydrocannabinol (Bickel et al., 1977).

In schizophrenics, intramuscular doses of 25—50 mg can induce psychological
changes (Turner and Merlis, 1959), such as exacerbation of the psychosis
(Gillin and Wyatt, 1977).

Human experiments with 5-MeO-DMT seem to have been conducted only
by Shulgin (1970), who briefly reported that a parenteral dose of 5—10 mg
is active and revealed the following details in a letter to the author: “My
clinical studies involved a total of 9 subjects, 4 males and 5 females, within
the age range of 33 to 65 years. All were healthy volunteers, all with con-
siderable experience with drugs that can alter one’s state of consciousness.
The parenteral route of administration was in all cases by inhalation of the
fused free base suspended on Tanacetum vulgare in cigarette form. The onset
of action occurs in less than 60 seconds, reaches a plateau in the 2nd to 3rd
minute, and is largely dissipated at 20 minutes, although there may be some
lingering awareness for the remainder of an hour. Centrally, there is the loss
of some reality sense, some eyes-closed imagery and a general feeling of
being enclosed and isolated in a sensory sense. Peripherally, there have been
occasional tremors noted, and occasional mydriasis. These effects are from
6 to 10 mg of the free base. I have personally conducted no oral experiments
and do not know its effects via this route”.

5-OH-DMT is mostly found to act briefly, altering the perception of
colours and sometimes of space, when given in intramuscular doses of 10—15
mg (Isbell, quoted by Turner and Merlis (1959) and by Wassén and Holmstedt
(1963)) and in intravenous doses of 4—16 mg (Fabing and Hawkins, 1956)
or 12—16 mg (Bonhour et al., 1967). In schizophrenics intravenous amounts
up to 20 mg, given by bolus injection (e.g. 10 mg within 1 min) or by in-
fusion (e.g. 20 mg in 77 min), produced neither visual disturbances nor the
psychological changes seen after DMT administration (Turner and Merlis,
1959). Many secondary sources doubt the hallucinogenic capacity of 5-OH-
DMT following peripheral administration and then point to its poor lipid
solubility at physiological pH and its consequent inability to enter the
central nervous system readily (Holmstedt and Lindgren, 1967; Luchins
et al., 1978; Glennon et al., 1979). Experiments with laboratory animals
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have demonstrated that in contrast with the lipid soluble DMT (Cohen and
Vogel, 1972) and 5-MeO-DMT (Sanders and Bush, 1967), 5-OH-DMT does
not cross the blood-brain barrier in appreciable amounts (Sanders and Bush,
1967; Luchins et al., 1978; Glennon et al., 1979). This suggests that the
reported effects of 5-OH-DMT may well be somatic symptoms of intoxi-
cation rather than signs of true hallucinogenic activity. According to Isbell
(1967), it is difficult to say whether 5-OH-DMT is a hallucinogen or not
because of its powerful and dangerous cardiovascular effects; for this reason,
it is not possible to push the dose in man and it would be difficult to dif-
ferentiate whether psychotic reactions were due to central effects or to
cardiovascular actions.

Oral experiments with Anadenanthera alkaloids have failed to demonstrate
hallucinogen-like effects, although the tested amounts were much higher
than parenterally active doses. DMT was ineffective in a normal subject who
took this compounds in very small quantities up to 250 mg (Szara, 1967) as
well as in schizophrenics who received single doses up to 350 mg (Turner and
Merlis, 1959). 5-OH-DMT was without effect when ingested in doses up to
50 mg by a healthy individual (Hofmann, 1963) or in doses up to 100 mg
totally (Isbell, quoted by Wassén and Holmstedt, 1963). This inefficacy of
oral dosing is likely to be principally due to extensive first-pass metabolism.
The physicochemical properties of Anadenanthera alkaloids, in particular
those of DMT and 5-MeO-DMT (Glennon et al., 1979), exclude a defective
absorption, and chemical evidence for inactivation by the gastric juice has
not been found. DMT and 5-OH-DMT are almost completely metabolized in
man when given parenterally; the urinary recovery of unchanged drug was
1—6% of an injected dose of 5-OH-DMT (Sanders-Bush et al., 1976) and
as low as about 0.07% in the case of DMT (Kaplan et al.,, 1974). The
structurally related neurotransmitter 5-hydroxytryptamine (5-HT) is
promptly degraded by intestinal and hepatic monoamine oxidase (MAO)
when taken orally (Douglas, 1980). Although Anadenanthera alkaloids
have a dimethylated amino-group, there is experimental evidence that
they are inactivated in a similar way. MAO-inhibition prolongs the half-
life of DMT in rats (Wang Lu and Domino, 1976) and other animal
experiments have shown that 5-MeO-DMT and 5-OH-DMT are deaminated
by MAO and, just as with 5-HT, preferentially by MAO-A (Squires, 1975).
In a human subject, MAO-inhibition was found to double the urinary
excretion of endogenous DMT (Oon et al., 1977). Not only MAO,
however, but also hepatic microsomal enzymes may be capable of
oxidating the dimethylated amino-group of Anadenanthera alkaloids (Fish
et al., 1955). The deamination of 5-HT leads mainly to 5-hydroxyindole
acetic acid, which is the principal urinary metabolite (Douglas, 1980). Intra-
venously given 5-OH-DMT was found to be excreted for 68—74% in the form
of 5-hydroxyindole acetic acid (Sanders-Bush et al., 1976), whereas in an
early study on DMT the urinary excretion of indole acetic acid, free and
in alkali-labile form, accounted for only one-third of the intramuscular dose
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(Széra, 1956). This implicates that deamination is a major metabolic
pathway for these compounds, but not the only one, especially not in the
case of DMT. This alkaloid was reported to be 6-hydroxylated to the extent
of about 5—20% of the administered dose (Gillin and Wyatt, 1977).

The assumption that the active constituents of Anadenanthera are likely to
undergo extensive first-pass metabolism by intestinal and hepatic MAO and
by hepatic microsomal enzymes, may explain why this genus is most often
taken nasally. The nasal route certainly can provide the advantage of by-
passing the gut wall and the liver. A recent study on propranolol has de-
monstrated that for this high-clearance drug the nasal route is superior
to the oral one and as effective as the intravenous route (Hussain et al.,
1980). It is less easy to presume that the rectal taking of Anadenanthera will
be advantageous. Since it is likely that the availability of enzymes in the gut
wall decreases in the direction jejunum, caecum, colon, rectum (de Boer
et al., 1982), it may be speculated that inactivation by intestinal MAO is
avoided by rectal application. There is considerable doubt, however, that
rectal administration usually provides the advantage of adequately by-
passing hepatic inactivation. It is true that, while the upper rectal vein
drains into the hepatic circulation, the inferior and probably also the middle
rectal veins pass directly into the systemic circulation. A complicating
anatomical factor, however, is the presence of anastomoses between the
rectal veins (de Boer, 1980) and rectal dosage forms do not remain in the
lower parts of the rectum, but move upward into a higher region (Moolenaar
and Schoonen, 1980). Studies on the degree of enema penetration indicate
that penetration as far as the ascending colon may be achieved and that,
depending on the enema volume, penetration at least as far as the descending
colon is likely (Lima and Jusko, 1980), so a large enema cannot be expected
to provide a substantial by-pass of the liver (Quevauviller and Jund, 1951). A
recent study on lidocaine has shown that in principle the use of a micro-
enema can result in partial avoidance of a hepatic first-pass effect (de Boer
et al., 1979). However, in various other experiments with 5-methoxypsoralen
(Stolk,1982), paracetamol (Moolenaar et al.,1979), promethazine (Moolenaar
et al., 1981), propranolol and salicylamide (de Boer, 1980), the systemic
availability of a micro-enema did not surpass that of an oral dosage form.

It certainly cannot be concluded from these experimental findings that high-
clearance drugs will generally show higher systemic availability when ad-
ministered rectally. An extensive search of the medical literature has not
yielded experimental data on the rectal application of an Anadenanthera
alkaloid. In the author, single rectal doses up to 125 mg of DMT in 15 ml
water were without any discernible effect. The enemas contained up to 185
mg of DMT bioxalate (Schuchardt, Munich), and were taken with the aid

of a syringe and a special adaptor, developed for the rectal application of
Valium® injection fluid (Anonymous, 1981). The most likely explanation
for the inactivity is that first-pass elimination was not completely avoided.
Further experiments in more than one volunteer would be needed, of course,
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especially with higher doses, to ascertain whether or not any avoidance is
possible. So long as such testing has not been done, it can neither be ex-
cluded nor concluded safely that Anadenanthera alkaloids produce systemic
effects, when orally inactive amounts are taken in the form of an enema.

The reported use of plant ashes as ingredients for parica snuffs and
clysters (Barbosa Rodrigues, 1875; Horwitz, 1921; Natterer, quoted by
Wassén, 1965) deserves some comment here. Schultes (1967b) believes that
plant ashes are added to snuffs to help keep the finely pulverised particles from
absorbing humidity from the excessively wet atmosphere and lumping so
that the material could not be used as a snuff. From the pharmacological
view these admixtures are interesting, because, due to their alkaline nature
(Rivier, 1981), they can enlarge the non-ionized proportion of an alkaloid.
This might facilitate the absorption from nasal and rectal preparations,
which do not meet with the enormous absorbing surface at a rather high
physiological pH that oral dosage forms encounter. In contrast with DMT
and 5-MeO-DMT, 5-OH-DMT is poorly lipid soluble at pH 7.4 (Glennon et al.,
1979), so the last alkaloid might profit in a more substantial way if vegetable
ashes indeed have a beneficial effect on absorption.

Maikoa and the like

Ethnological and botanical data

Many South American tribes, especially in western South America,
ingested preparations from tree Daturas in a ritual context (Safford, 1922;
Cooper, 1949; Lockwood, 1979; Plowman, 1981). Among the Jivaro,
headhunters of eastern Ecuador and Peru, the rectal route of administration
was employed as well (Wassén, 1972b; Emboden, 1979a). It is said that a
decoction of a tree Datura was drunk or taken as an enema through a straw
by Jivaro warriors desiring to gain power and foretell the future (Steward
and Métraux, 1948). Karsten (1935) tells that a Daturae preparation called
maikoa was given in the form of a clyster during the initiation ceremony,
if the novice could not continue drinking this intoxicating liquid; “The
oldest men of the family or tribe arrange themselves in two parallel rows
facing each other. Each man holds a pininga containing a small quantity of
maikoa. The novice must now go from the one to the other in due order and
take a sip from each pininga, starting with the oldest member of the family.
Generally it is easy for him to do this with the first ones, but frequently it
is impossible for him to drink from the clay vessels of the last men in the
rows. Their contents are then given him in the form of a clyster...It is con-
sidered absolutely necessary, it should be understood, that the novice
should receive something from the clay vessel of each man”.

Tree Daturas, all of which are native to South America, have usually
been regarded as the Brugmansia section of the genus Datura, but on mor-
phological and biological grounds this section is now treated as a distinct
genus (Lockwood, 1979). There is usually no danger of confusing Brugmansia
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with any other hallucinogen, but when the older literature offers an indenti-
fication of the plants used, the statement is usually not supported by a
voucher specimen (Schultes and Hofmann, 1980b). According to Karsten
(1935), the maikoa drink was simply prepared by squeezing the juice from
the bark of the stem of Datura arborea. There has been a tendency in the
past, however, to apply this binomial to any white-flowered tree Datura
(Bristol et al., 1969), so it is uncertain how frequently the plant actually
did represent Brugmansia arborea. Other authors have attributed maikoa
preparations to Datura candida (Emboden, 1979a) and to Brugmansia
suavolens (Lockwood, 1979).

Herbaceous Datura species have been widely employed by the aboriginal
inhabitants of North and Middle America (Safford, 1922; Schultes and
Hofmann, 1980a,b). The ethnological record on their rectal administration
is less impressive than the data on Brugmansia enemas. In the initiatory
ritual of the Algonquin Indians, a tribe of the eastern United States, the
youths were kept intoxicated for 18 or 20 days by means of wysoccan liquid
(Beverly, 1705) which is believed to have had the root of D. stramonium
as its chief ingredient (Safford, 1922; Schultes and Hofmann, 1980Db).
Emboden (1979a) points out that such a prolonged state of intoxication
would be more easily maintained through enemas than through oral fluids.
Furthermore the ancient Aztecs of Mexico are known to have taken Datura
rectally for medicinal purposes. An authoritative early account on Aztec
medicinal plants states that tlapatl leaves were applied in the form of sup-
positories to relieve fever (Hernandez, 1790). Tlapatl has been identified as
D. stramonium (Safford, 1922), but it referred more probably to D. inoxia
(= D. meteloides) (Schultes, pers. commun.).

Chemical and pharmacological data

As far as is known, all Brugmansia species and hybrids contain tropane
alkaloids (Hoppe, 1975; Schultes and Hofmann, 1980b), so there does not
seem to be any serious uncertainty about the active principles, even though
information on the species utilized is often inconclusive. In most cases, sco-
polamine, also called hyoscine, has been isolated as the predominant alkaloid
(Evans et al., 1965; Shah and Saoji, 1966; Bristol et al., 1969; Leary, 1970).
Aerial parts of white-flowered Brugmansia trees, referred to as Datura aborea
from India (Shah and Saoji, 1966) and as Datura candidae and its Sibundoy
cultivars from Colombia (Bristo! et al., 1969), contained about 0.1—0.3% of
scopolamine, whereas up to about 1% of this alkaloid could be found in the red-
flowered Brugmansia sanguinea (Evans et al., 1965). The structurally related
atropine and/or its laevo-isomer hyoscyamine may also be present (Evans
et al., 1965, Shah and Saoji, 1966; Bristol et al., 1969; Leary, 1970). It
should be noted that the distinction between these two compounds can be
affected by racemisation upon extraction (List and Horhammer, 1972) and
by inseparability on the paper chromatogram (Evans et al., 1965; Shah and
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Saoji, 1966; Bristol et al., 1969). Various other minor Brugmansia alkaloids
have been isolated, including aposcopolamine, norscopolamine, norhyoscy-
amine, noratropine, pseudotropine, tropine, oscine and meteloidine (Bristol
et al., 1969; Leary, 1970). The active principles in herbaceous Datura species
are aiso tropane alkaloids (Hoppe, 1975). Main components are hyoscy-
amine in D. stramonium and scopolamine in other species, such as D. metel
(Wade, 1977; Schultes and Hofmann, 1980b).

The central toxicity of the tree Daturas (Anonymous, 1976; Belton and
Gibbons, 1979) and their pure alkaloids (Longo, 1966; Shader and Green-
blatt, 1971) is commonly known. As the following discussion focuses on
scopolamine and atropine, it should be noted that hyoscyamine is the
pharmacologically active laevo-isomer of the racemic atropine, of which
the dextro-isomer is practically inactive (Shader and Greenblatt, 1971;
Wade, 1977).

Ketchum et al. (1973) have demonstrated that parenteral scopolamine
and atropine produce a virtually identical syndrome of delirium, when
allowances are made for differences in time of action and potency. The
delirium lasts for 6—8 h with scopolamine and for 10—12 h with atropine.
The intramuscular dose of atropine necessary to produce hallucinations in
half the subjects was estimated to be about 0.15—0.17 mg/kg (about 11
mg/70 kg), whereas intramuscular scopolamine was found to be 7.5, 8 and
11 times as potent in this respect, dependent on the test employed (mean
8.8 times;about 1.3 mg/70 kg). In a cross-over study by Mirakhur (1978)
on peripheral activity of tropane alkaloids, the ratio of equivalent intra-
muscular to oral doses of atropine appeared to be 1:2 and that of scopol-
amine about 1 :5—6. If these ratios also apply to central activity, the dif-
ference in central potency of both alkaloids would be reduced from 8.8
times parenterally to 3.2 times orally. Unfortunately, a cross-over study
comparing central effects after ingestion and injection does not seem to be
available. It is known only that oral doses up to 10 mg of atropine sulphate
or up to 3 mg of scopolamine HBr do not induce delirium, whereas 4.5 mg
of scopolamine HBr orally causes illusions and hallucinations in half the
subjects (Ostfeld et al., 1959; Ostfeld et al., 1960). It may well be that
scopolamine and atropine undergo substantial first-pass metabolism, which
would explain why the activity of these alkaloids is route-dependent. Neither
their physicochemical properties (Windholz, 1976) nor the rapid appearance
of peak plasma levels after oral administration (Beermann et al., 1971;
Chandrasekaran et al., 1978) are suggestive of a faulty absorption. Further-
more the observed activity ratios correspond rather well with reported
urinary recoveries of non-metabolized drug, viz, 30—50% and 70—95%,
respectively, for oral and intravenous atropine (Beermann et al., 1971), in
contrast with only 4—5% and about 10% for oral and parenteral scopolamine,
respectively {(Chandrasekaran et al., 1978).

Naturally occurring tropane alkaloids have been found to produce
delirium with various routes of administration (Shader and Greenblatt,1971),
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including inhalation (Bergman et al., 1980) and topical application into the
eye (Freund and Marin, 1970) or on the skin behind the ear (Osterholm and
Camoriano, 1982). Furthermore, scopolamine (Tonndorf et al., 1953) and
atropine (Hyde et al., 1953) have been shown to produce systemic effects
when taken nasally. Reports on their activity following rectal administration
appear to consist merely of various uncontrolled studies, in which rectal
multiple drug preparations (containing inter alia one or more natural tropane
alkaloids) were rated to be useful as premedication for children (Chayen
and Sarnat, 1973; Lindahl et al., 1981) or for the facilitation of delivery
(Weinstock, 1934; Rittmeyer, 1935; Lehmann, 1952).

The preceding data suggest that Burgmansia alkaloids might easily produce
systemic effects when given in the form of an enema. However, to prove
this point beyond any doubt, well-designed studies on their rectal adminis-
tration to man are still desirable, especially since a report on the mydriatic
activity of atropine suppositories in the rat mentions a surprisingly large
difference between equivalent intravenous and rectal doses of atropine,
viz. 0.02 mg/kg vs. 0.5 mg/kg (Tardos et al., 1959).

Alcoholic beverages

Ethnological, botanical and chemical data

Before the conquest, distillation was unknown in the New World, but
Mesoamerican Indians were familiar with a variety of alcoholic drinks
prepared by fermenting agave, maize, honey (Furst and Coe, 1977) or
numerous fruits such as pineapple (Schultes, pers. commun). Consequently
the alcoholic content was only about 3—6% (Erosa Barbachano, 1976).
Among the ancient Aztecs, getting drunk without incurring the wrath of
society was a privilege of old age; drunkards could receive severe punish-
ments, ranging from public disgrace to death by stoning or beating (Ross,
1978). Wilder drinking habits prevailed among the Huastecs of the Mexican
northern Gulf Coast, who were considered barbarian by the Aztecs (Wasson,
1980). According to the early chronicler Sahagin (1961), the Huastecs
“always went about as if drunk’’.

Several early records speak of rectal administration in connection with
their inebriating practices (Bourke, 1892; Nordenskiold, 1930; Furst and
Coe, 1977; Robicsek, 1978). The conquistador Diaz del Castillo (1916) gives
the following account, clearly from his European point of view: ‘“About
drunkards I do not know what to say, so many obscenities take place among
them; I wish to note only one here which we found in the province of
Panuco;they make an injection by the anus with some (hollow) canes and
distend the intestines with wine, and this is done among them in the same
way as among Us an enema is applied”. An anonymous companion of Cortés
(E!l Conquistador Anonymo, 1941) states: ‘“(they) worship figures showing
different forms of pleasure between a man and a woman and figures of
human beings with their legs lifted different ways...the men are great
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sodomites, cowards, and — bored drinking wine with their mouths — lie
down and, extending their legs, have the wine poured into their anus through
a tube until the body is full”. A similar description can be found in yet
another anonymous early record (Relacion Anonima Segunda, 1963). The
“wine’’ in these reports most likely refers to fermented sap of Agave species,
commonly known as pulque (Von Winning, 1972; Furst and Coe, 1977).
Some caution in accepting the term at face value may be in order, however,
since the Spaniards lacked experience with and a vocabulary for hallucino-
genic drinks (Wasson, 1980).

There is circumstantial evidence that other Middle American peoples
besides the Huastecs may have known of ritual alcoholic clysters. First the
worshipped human figures with lifted legs, mentioned by El Conquistador
Anonymo (1941), are reminiscent of certain rather poly-interpretable
pre-Hispanic clay figurines from the central Veracruz region in Mexico.
Evidence for a relationship between these so-called ‘“bed figures” and the
alcoholic beverage pulque has been reviewed by Von Winning (1972). A
definite explanation for their peculiar raised leg position cannot be offered,
but perhaps it is concomitant with the Huastec way of taking intoxicating
enemas (Von Winning, 1972; Furst and Coe, 1977). Second there are at least
two enema scenes on classic Maya pottery (see the section below), in which
dots or small circles are depicted at the mouth of an enema jug which in
all probability contains the enema. This is thought to indicate the presence
of a fermented beverage, probably balche (Furst and Coe, 1977; Robicsek,
1978), in the same way as in Aztec codices dots above pottery signify the
presence of pulque (Ross, 1978). Balche has been described as a mild intoxi-
cant, concocted of fermented honey and water, to which was added the
bark or root of the balche tree Lonchocarpus violaceus (= L. longistylus)
(Roys, 1943, 1976; Goncalves de Lima et al., 1977). This admixture has been
reported to contain antibacterial longistylines (Delle Monache et al., 1977),
but it is not known to contain any hallucinogenic principle. According to
16th century sources, there were other intoxicating beverages as well: their
base seems to have been honey, together with maize or the root of an agave,
but roots of unidentified plants were added (Roys, 1943). Hellmuth (pers.
commun.) believes that in the classic period the upper class of the Maya used
to drink excessive amounts of alcohol: ““On the basis of 12 years analysis of
over 5,000 polychrome funerary vase paintings in private collections, I have
found several scores of unpublished paintings that show the Maya engaged
fervently in drinking rituals. Gestures and positions on some of the vases
suggest possible intoxication. The offering and receiving of cups of liquid
from the same jug later used to fill the enema syringes is clearly a major
focus of Classic period vase painters of the Peten region. The murals of the
Drunkards of Cholula are immediately brought to mind. However, the
traditional archaeologists view is that the Maya were pacific and conserva-
tive. Also, other scholars — who are unfamiliar with the abundant paintings
in private collections — have not seen the drinking and enema scenes, so they
have not yet discussed drinking among the Classic Maya”.
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Pharmacological data

Ethyl alcohol is a reversible general central nervous system (CNS) de-
pressant, and its acute ingestion can lead to an inebriation characterized by
stupour (Ritchie, 1980; Eckardt et al., 1981). Hallucinations may be expected
only after chronic administration, in particular as signs of a withdrawal
syndrome (Thompson, 1978). They occur usually after a prolonged drinking
bout (Eckardt et al., 1981) but are sometimes experienced while the alcoholic
is severely intoxicated (Jaffe, 1980). Isbell et al. (1955) studied withdrawal
symptoms in well-nourished, healthy volunteers, who were given different
amounts of 95% alcohol: sudden abstinence induced hallucinations in most
of the subjects who had been drinking 383—489 ml for 48—87 days but in
none of the subjects who had been taking 266—346 ml daily for 7—34 days.

Taken orally, alcohol can be readily absorbed from the gastrointestinal
tract. Since most absorption occurs in the small intestine, the absorption
rate depends on the rate of gastric emptying, which in its turn is determined
by factors like the properties of the beverage and the presence of food in
the stomach (Wilkinson et al., 1977; Ritchie, 1980; Eckardt et al., 1981).
The author is not aware of experimental data on the absorption of alcohol
from an enema but, in view of the oral absorption characteristics and
physicochemical properties of this substance (Offerhaus, 1979), a good
and rapid absorption should be possible, if it be rectally administered. It
must be noted that a clyster with an alcoholic content as high as 20% was
found to be quite irritating to the rectal tissue (Moolenaar, pers. commun.).

Alcohol is known to affect the actions of many other drugs. Direct
interactions occur at the pharmacodynamic level, e.g. when alcohol en-
hances the deleterious effects of another CNS depressant on performances
and skills. Indirect interactions involve the pharmacokinetic level, e.g.
when alcohol increases the absorption rate of a drug by enhancing its gastric
solubility or the gastrointestinal blood flow (D’Arcy and Merkus, 1981). In
the present context, it is interesting that, in an experiment by Moolenaar
(pers. commun.), the presence of alcohol enhanced the absorption rate of the
drug sodium salicylate from an enema. As to classical New World halluci-
nogens, the medical literature contains some undetailed claims that the
drinking of alcohol potentiates the action of tree Daturas (Anonymous,
1976) and of Psilocy be mushrooms (Benjamin, 1979; Young et al., 1982).
Well-documented clinical studies on this subject do not seem to be available.

It has been shown only that atropine taken together with alcohol can impair
attention more strongly than either substance alone (Linnoila, 1973).

Tobacco
Ethnological and botanical data

Neither botanists nor pharmacologists consider tobacco to be a true
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hallucinogen, but it may be conceptually and functionally indistinguishable
from hallucinogens in American Indian ritual practices (Wilbert, 1972). The
references to its indigenous ritual use are numerous and there are ethnological
reports on its induction of trance-like states analogous to those induced by
hallucinogens (Castiglioni, 1943; Spinden, 1950; Wilbert, 1972; Janiger and
Dobkin de Rios, 1976; Siegel et al., 1977; Robicsek, 1978). Several recent
secondary sources state that tobacco was taken rectally in the western
hemisphere (Schultes, 1981), in particular on the South American continent
(Schultes, 1972; Furst, 1976; Furst and Coe, 1977), but neither the purpose
nor other details are clearly mentioned. The main ways in which South
American Indians have used tobacco are smoking, snuffing, chewing, drinking,
eating and licking (Stahl, 1925; Cooper, 1949; Hartmann, 1981). As to the
rectal route, a pre-Hispanic Bolivian grave was found to contain both tobacco
fragments and small syringes (see the section on guayusa), and early accounts
on Surinam (Fermin, 1775) and Brazil (Spix and Martius, 1831) touch
lightly on tobacco enemas. These data, however, can hardly be considered

as substantial evidence for the non-medical rectal use of tobacco by South
American natives. Schultes and Wilbert (pers. commun.) are not aware of
any detailed primary reference on this subject.

Decisive data are equally hard to find for Middle and North America,
Several early sources on Middle America describe the rectal administration of
tobacco, but only as a medicinal cure. The famous Aztec herbal known as the
Badianus Codex recommends clysters prepared from tobacco and various
other ingredients as a sure remedy for rumbling of the abdomen (Cruz and
Badianus, 1940). Emboden (1979a) claims that a tobacco enema mentioned
in the Badianus Codex was designed to produce inebriation, but according to
the original text purgation was intended. The 16th century physician
Monardes (1574) includes the use of clysters among the various methods of
applying tobacco as a medicine and the Relacion de Texcoco says that the
Spaniards used the herb to clear malaria, ‘‘taking it as a suppository because
it purged them” (Pomar, 1941). Drawing from an early French account
(Charlevoix, 1744), several references indicate that the Indians of eastern
Canada revived those nearly drowned by forcing tobacco smoke up the
rectum, Then the victim was hung up by his feet to a tree so that he could
cast up the water he had swallowed (Brooks, 1937, 1941; Van Wart, 1948;
Gorter, 1953). In past centuries, resuscitation of drowned people by a rectal
tobacco fumigation was practised in Europe as well (Brooks, 1937, 1938,
1941 ; Gorter 1953).

Furst (1976) suggests that the ritual enemas of the ancient Maya (see the
section on Maya enema scenes) might have had tobacco as an ingredient. In
one enema scene, a Maya dancer in a jaguar outfit and with an enema syringe
sticking out from his belt carries on his back the typical enema jug, so often
seen in these paintings. Sticking out of the jug are pointed sticks which
might be cigars or blood-letting daggers (Hellmuth, 1978). In another enema
scene, stylized smoke comes out of the syringes (Coe, 1978). According to
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Hellmuth (pers. commun.), the cigar symbol: viz. smoke, would be ap-
propriate, if the enema liquid contained the same tobacco that they smoked;
alternatively, the smoke could symbolize pungency. A pungent clyster would,
of course, be more suited for cleansing than for intoxication.

The two principal tobacco or Nicotiana species which have been employed
ritually in the western hemisphere, are N, tabacum and N. rustica. At the
time of the Spanish invasion, the first species was known in Central and
South America and much of the West Indies, and the second one in North
America and Mexico (Schultes, 1967b, pers. commun.). Although the litera-
ture sometimes warns that there is no certain information to prove the
existence of N. tabacum in pre-Hispanic Mexico (Spinden, 1950), this
species is frequently implicated to have occurred there (Setchell, 1921;
Castiglioni, 1943; Schultes, 1981). Long after the conquest, N. tabacum,
which comprises most varieties of commercially grown tobacco, was intro-
duced from the Old World to the North American continent (Schultes,
1967Db).

Chemical and pharmacological data

The principal Nicotiana alkaloid is nicotine as it may account for about
95% of the total alkaloid content of tobacco (Wenusch, 1940; Rotenberg,
1982). The amount in the leaf of N, tabacum varies widely from 0.6% to
9% (Hoppe, 1975; Schultes, 1981), but in commercial cigarette tobacco it
seldom exceeds 3% (Siegel et al., 1977; Robicsek, 1978). N. rustica usually
has a higher nicotine content, which was found to range from 4.5% to 8.6%
in African samples and from 1.89 + 0.02% to the surprising figure of 18.76 *
2.6% in west Mexican samples (Siegel et al., 1977). Minor constituents
include many other pyridine alkaloids such as anabasine, anatabine, 2,3’
dipyridyl, myosmine, nicotelline, nicotyrine and nornicotine (Wenusch,
1940; Hoppe, 1975; List and Hérhammer, 1977). In addition, very small
amounts of the betacarboline alkaloids harman and norharman have been
isolated from commerical tobaccos and their smoke; the amounts in the
smoke are about 0.01—0.02 mg per cigarette which is some 40—100 times
greater than that in the tobacco leaf, indicating that pyrosynthesis occurs
in the leaves during burning (Janiger and Dobkin de Rios, 1976).

Although practised smokers are tolerant of some of its effects, nicotine is
highly toxic and acute poisoning with a dose of 60 mg may cause death
within a few minutes due to respiratory failure. It acts on a variety of neuro-
effector and chemosensitive sites and has both stimulant and depressant
phases of action. The ultimate response of an organ or system is the product
of such different and opposing effects. The central nervous system, for
instance, is markedly stimulated by nicotine, but depression may follow
(Wade, 1977; Rasche Gonzalez, 1980; Taylor, 1980). Although smoking
might contribute to mental changes (Janiger and Dobkin de Rios, 1976),
and extreme acute doses of nicotine could produce hallucinations and
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catatonia (Siegel et al., 1977), nicotine is not considered to be a hallucinogen
from the pharmacological view (Siegel et al., 1977; Wade, 1977; Taylor,
1980). Other constituents in tobacco smoke, such as harman and norharman
(Janiger and Dobkin de Rios, 1976), might be hallucinogenic per se, but all
of these compounds appear to be present in such small amounts, at least

in commercial tobaccos, that any suggestion of endogenous hallucinogens
present in tobacco in behaviourally active amounts should be viewed with
appropriate caution (Siegel et al., 1977).

Recent pharmacological studies have demonstrated that the smoking
(Russell et al., 1980), snuffing (Russell et al., 1981) and chewing (Gritz
et al., 1981) of tobacco all can lead to substantial blood levels of nicotine,
Similar prospective experiments are not available for the oral and rectal
routes of administration. After oral ingestion, the absorption of nicotine is
apparently delayed because of slowed gastric emptying, so that vomiting
caused by the central effect of the initially absorbed fraction removes much
of the tobacco remaining in the stomach (Taylor, 1980). When injected into
the rectum, tobacco might sometimes operate as a cathartic (Osol and Farrar,
1955), but in official Western medicine tobacco enemas certainly are con-
sidered obsolete because of their toxicity (List and Horhammer, 1977).
Rectal infusions prepared from 15 to 20 g of tobacco (Fabre et al., 1957) or
even as low as 2 g (List and Hérhammer, 1977) are said to have caused fatal
intoxications, although recovery after 15 g rectally has also been observed
(Lewin, 1962). A recent case report describes nausea and confusion followed
by hypotension and bradycardia due to unorthodox self-medication with an
enema prepared apparently from 5—10 cigarettes (Garcia-Estrada and
Fischman, 1977). In view of these data, there can be no doubt that a tobacco
clyster can produce systemic effects.

Tobacco is known to affect the pharmacokinetic behaviour of many
drugs, but most of these alterations appear to involve stimulation of hepatic
drug metabolism by smoking and are caused probably by the polycyclic
hydrocarbons present in tobacco smoke (Jusko, 1978; Dawson and Vestal,
1982; Hansten, 1982). The author is not aware of clinical studies on the
combined use of non-smoked tobacco and a classical New World hallucinogen.

Peyote
Ethnological and botanical data

The ritual use of peyote among North American and Mexican Indians has
been documented extensively (Furst, 1976, 1981; La Barre, 1975, 1981;
Schultes and Hofmann, 1980a,b). Peyote is mostly eaten in the form of
so-called “mescal-buttons’’, the dried tops of the cactus, which are most
commonly simply taken into the mouth, softened with saliva and swallowed
without mastication, but which are occasionally soaked in water to yield
an intoxicating fluid (Schultes and Hofmann, 1980b). The Huichols of the
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Sierra Madre in western Mexico, who are renowned for their peyote
pilgrimages (Furst, 1976), use peyote in a different way. They only leave
one-third of the cactus, and use either the fresh ground form or the dried
ground form, whereby they masticate very much (Negrin, pers. commun.).
The use of a peyote enema among the Huichols has been reported by the
ethnographer Knab who was shown an enema syringe by an elderly female
shaman in the community of Santa Catarina (Furst and Coe, 1977). In a
personal communication to the author, Knab has given the following details:
““Old men and women use a mixture of either fresh ground peyote with its
juice or dried peyote mixed with water. Among the Huichols an enema is
applied through a short piece of deer bone tied to a bladder. The mixture
is applied by filling the bladder, tying the bone to it and sitting on the
bladder’. As it is unclear, whether the enema will be easily retained this
way, it is unfortunate that actual use has not been witnessed. At one time,
Furst (1976) suggested that the practice probably has a deeper symbolic
meaning, as the sacred cactus is equated with and identified as the deer by
the Huichols. On reconsideration, he suspects the reported event to have
been idiosyncratic and not something to be generalized to Huichol culture,
as the practice would be atypical of known Huichol behaviour (Furst, pers.
commun.). This view is shared by Negrin (pers. commun.) who seriously
questions the truthfulness of the enema story, since the Huichols are very
puritanical and would not give such delicate information to a visitor who
only stayed for a few weeks. Negrin adds that the Huichols like to reverse
things (viz. rectal instead of oral administration) and like to tell scabrous
jokes. There are no indications that peyote has ever been taken rectally
north of Mexico (Aberle and Stewart, pers. commun.).

Peyote is a vernacular term applied to a number of plants (Bruhn and
Bruhn, 1973). For the Huichols, the common source of peyote is unques-
tionably Lophophora williamsii (Furst, 1976, 1981; Knab and Negrin, pers.
commun.).

Chemical and pharmacological data

The total alkaloid content of peyote has been estimated to be 3.7% for
“dried upper slices of mescal buttons” and 0.41% for fresh peyote heads
(Lundstrom, 1971), but the literature also states that mescaline, the main
alkaloid in Lophophora williamsii, occurs in peyote to the extent of 6%
(Kapadia and Fayez, 1970, 1973). A chemical study on fresh greenhouse-
grown peyote revealed an average total alkaloid amount of 0.4%, consisting
mainly of mescaline (30%), pellotine (17%), anhalonidine (14%), hordenine
(8%), anhalamine (8%), lophophorine (5%), anhalonine (3%), N-methyl-
mescaline (3%), anhalidine (2%), 3-demethylmescaline (1—5%) and N,N-
dimethyl-4-hydroxy-3-methoxyphenylethylamine (0.5—2%). In total, more
than 50 alkaloids have been isolated from peyote (Kapadia and Fayez,
1970, 1973), but Schultes (pers. commun.) may be quite right to wonder
how many of these constituents are artifacts.
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Mescaline is not the only peyote constituent with pharmacological activity
(List and Hérhammer, 1976; Shulgin, 1977). However, the peyote tetrahy-
droisoquinoline alkaloids pellotine, anhalonidine, lophophorine and
anhalonine are not hallucinogenic in man, even at rather high oral doses
(Shulgin, 1973, 1979), and neither are the minor phenylethylamine com-
ponents N-acetylmescaline (Charalampous et al., 1966), N-methylmescaline
(Shulgin, 1973) and 3,4-dimethoxyphenylethylamine (Shulgin et al., 1966).
There does not seem to be clinical evidence for hallucinogenic activity of
any minor peyote alkaloid in naturally occurring amounts (Shulgin, 1973,
1979). Studies on certain synthetic modifications of the structure of
mescaline have been more rewarding in this respect (Shulgin et al., 1969;
Nichols, 1981). Consequently mescaline seems to be mainly responsible for
the visual hallucinogenic properties of L. williamsii (Shulgin, 1979; Schultes
and Hofmann, 1980b). This classical hallucinogen is usually ingested in
amounts between 300 and 500 mg of the sulfate which are equivalent to
225—375 mg of the hydrochloride (Shulgin, 1979). The average oral dose
needed for a minimum response has been estimated at 3.75 mg/kg, i.e. about
260 mg/70 kg (Shulgin et al., 1969). Schultes and Hofmann (1980b) warn
that there is an often overlooked difference between peyote intoxication
and mescaline intoxication, but so far as the author knows, the influence of
minor peyote alkaloids on the effects of mescaline still needs to be properly
tested in a clinical setting.

Early experiments on the fate of mescaline in man have yielded divergent
results (Patel, 1968). In a less early study, a maximum of radioactivity
appeared in the plasma within 3 h after the oral administration of '*C-
mescaline to humans; 87% of the dose could be recovered from the urine
of the first 24 h, mainly as unchanged mescaline (55—60%) and its inactive
metabolite 3,4,5-trimethoxyphenylacetic acid (27—30%) {Charalampous
et al., 1966). According to these results, mescaline taken orally is readily
absorbed from the gastrointestinal tract without undergoing extensive first-
pass metabolism.

The solubility profile of mescaline (Windholz, 1976) and the reported
good absorption of this hallucinogen after oral ingestion (Charalampous
et al., 1966) suggest that substantial absorption can be possible after rectal
application. This is a theoretical view which still awaits experimental con-
firmation, for in the only rectal experiment known to the author, 200 mg
of mescaline in a suppository caused nothing but a dubious mydriasis
(Moller, 1935).

Guayusa
Ethnological and botanical data

Indians of the South American Montana region, such as the Jivaro (Karsten,
1935), are known to have valued Ilex guayusa as a ritual stimulant and
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emetic (Cooper, 1949; Patifio, 1968; Schultes, 1972). Bundles of I. guayusa
leaves have been found together with small syringes in a Tiahuanacoid
medicine-man’s tomb in Highland Bolivia from about 500 A.D. (Wassén,
1972b). This has raised the question of whether guayusa might have been
employed as a clyster (Schultes, 1972, 1981; Furst, 1976). It should be
added that the grave also contained Nicotiana fragments in a skin pouch
(Bondeson, 1972; Bruhn et al., 1976) and that small syringes were some-
times also used for nasal application (Veigl, 1785; Métraux, 1949).

Chemical and pharmacological data

I. guayusa leaves from the grave in question were demonstrated to contain
caffeine in amounts of 0.1—1%, whereas 1.8% of caffeine was present in
a newly collected specimen (Holmstedt and Lindgren, 1972). This well
known alkaloid is a CNS stimulant (Stephenson, 1977), which only rarely
has been reported to elicit a psychotic reaction, usually after prolonged use
of excessive doses (McManamy and Schube, 1936; Shen and D’Souza,
1979). Its physicochemical properties (Windholz, 1976) and its rapid ap-
pearance in the blood after oral administration (Grab and Reinstein, 1968;
Robertson et al., 1978) suggest that its absorption from rectal dosage forms
may well be substantial. Indeed Maier-Lenz et al. (1981), who recently com-
pared the absorption of caffeine and other drugs from a certain multiple
drug tablet and suppository called Migréine-Kranit®, did not find a large dif-
ference between the serum levels of caffeine following oral and rectal ap-
plication. A recent case report describes two deaths related to unofficial
therapy with voluminous coffee enemas, but these were assumed to be due to
electrolyte disturbances; toxicological results in both cases indicated that not
enough caffeine had been absorbed to cause a substantial toxic effect (Eisele
and Reay, 1980), possibly because of the difficulty to retain the large
volumes used.

Banisteriopsis
Ethnological and botanical data

The genus Banisteriopsis which comprises many species of tropical vines,
is a major ingredient of certain intoxicating drinks taken in South American
rituals (Cooper, 1949; Friedberg, 1965; Rivier and Lindgren, 1972; Schultes,
1982). Some recent sources (Furst, 1976; Emboden, 1979a) claim that
Banisteriopsis may have been taken as a clyster, but they fail to provide an
original report on such practices. The comprehensive monograph by Fried-
berg (1965) on the ritual use of Banisteriopsis does not even hint of enemas
prepared from this genus. Despite the apparent lack of substantial ethno-
botanical data on such dosage forms, the chemistry and still puzzling phar-
macology of Banisteriopsis preparations is briefly discussed here.
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Chemical and pharmacological data

The principal alkaloids in Banisteriopsis species used by natives are beta-
carbolines, in particular harmine, harmaline and (+)-1,2,3,4-tetrahydro-
harmine (Deulofeu, 1967; Hoppe, 1975; Allen and Holmstedt, 1980). The
well-studied species B. caapi was found to contain 0.11—0.83% of alkaloids
in the stem, 0.14—0.37% in the branches, 0.28—0.70% in the leaves and
0.64—1.95% in the root. These total percentages consisted primarily of
harmine (40-96%) and, to a lesser extent, of tetrahydroharmine (1—44%)
and harmaline (0—17%). Small amounts of harmol, 6-methoxytryptamine
and an unidentified compound were sometimes also present (Rivier and
Lindgren, 1972). More recent analytical work on the same species has
revealed the presence of other beta<carbolines as well: harmine-N-oxide,
harmic acid methy! ester, harmalinic acid, harmic amide, acetyl norharmine
and ketotetrahydronorharmine (Hashimoto and Kawanishi, 1975, 1976).

In a study by Pennes and Hoch (1957), harmine was hallucinogenic in
mental patients at an intravenous threshold dose of 150—200 mg, which
elicited visual hallucinations in 5 of 11 patients. Some other effects of these
intravenous doses were also produced by oral amounts higher than 300—-400
mg but it is doubtful that indisputable visual hallucinations occurred with
oral amounts up to 960 mg. Naranjo (1967) found harmaline (as the HCl
salt) to be hallucinogenic in volunteers at dosage levels above 1 mg/kg
intravenously (70 mg/70 kg) or 4 mg/kg orally (280 mg/70 kg). In the
same study racemic tetrahydroharmine elicited subjective effects similar
to those of 100 mg of harmaline, when given up to the amount of 300 mg
by mouth to a single volunteer. Harmine, LSD and mescaline have sometimes
been stated to produce essentially similar reactions in both normal and
psychotic patients (Vargas, 1959), but the volunteers of Naranjo (1967)
clearly distinguished the experience with harmaline from an intoxication
with mescaline.

It has not been unequivocally established why the psychoactivity of
major Banisteriopsis constituents is largely route-dependent. Extensive
hepatic first-pass metabolism certainly cannot be discarded as an unlikely
cause. In rodents, harmine is extensively O-demethylated to harmol by
hepatic microsomal enzymes (Slotkin et al., 1970; Burke and Tweedie,
1979). O-Demethylation is also the major fate of harmaline in rats (Ho et al.,
1971). In rats, as well as in man, an intravenous dose of harmine could be
recovered to about one-third from the urine, mainly as conjugates of harmol,
with only traces of free harmol and unchanged harmine (Slotkin et al.,
1970).

There does not seem to be a study on the rectal administration of Bani-
steriopsis alkaloids. Because of recent evidence that rectal application is not
a reliable way of adequately avoiding hepatic first-pass metabolism (see the
section on paricd and the like), there is no obvious reason to assume that
an enema with Banisteriopsis alkaloids will be effective, if it contains orally
inactive amounts.
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Whether indigenous Banisteriopsis drinks, known as ayahuasca, contain
mind-altering concentrations of harmine and other major Banisteriopsis
alkaloids, is open to serious question. Chemical analysis of such drinks has
demonstrated that an average native dose of 200 ml contains only 6—38 mg
of harmine, 1—46 mg of tetrahydroharmine, 0—5 mg of harmaline, 0—20 mg
of an unidentified Banisteriopsis constituent and, due to an admixture of
Psychotria leaves, 0—32 mg of DMT (Rivier and Lindgren, 1972). The
effects and pharmacokinetics of an ayahuasca beverage with harmine and
tetrahydroharmine as its main constituents have been recently assessed in
two volunteers (Rivier and Holmstedt, 1982). After a dose of 200 ml, plasma
levels were determined by a gas chromatographical/mass spectrometric
method to be in the range of 0,01 ug harmine and 0.04 ug tetrahydroharmine
per ml; unfortunately these data cannot be viewed without caution because
of a suboptimal internal standard (Rivier and Holmstedt, pers. commun.).

It might be noted that, in a study on pure harmine, fluorometric determina-
tion revealed higher plasma levels of 0.3—0.4 ug/ml after a subhallucinogenic
intravenous dose of 35- 45 mg of harmine HCI (Slotkin et al., 1970).

The presence of DMT in ayahuasca preparations is quite interesting, for
the beta-carbolines in Banisteriopsis are known as potent reversible MAO-
inhibitors (Udenfriend et al., 1958; Pletscher et al., 1959; Buckholtz and
Boggan, 1977), in particular as selective inhibitors of MAO-A (Fowler et al.,
1978; Fuller et al., 1981). Since there is evidence that tryptamine derivatives
serve as substrates for MAO, especially for MAO-A (see the section on
paricd and the like), it is not surprising that the beta-carbolines are often
suggested to enhance the effects of the tryptamines (Holmstedt and Lindgren,
1967; Furst, 1976 ; Emboden, 1979a; Schultes and Hofmann, 1980a,b). It
should be noted, however, that inhibition of degradation is not the only
reported mechanism of interaction between MAO-inhibitors and DMT. In
the sixties, the response to DMT (Sai-Haldsz, 1963), as well as that to LSD
(Resnick et al., 1967), was found to be diminished by pretreatment with a
non-selective irreversible MAO-inhibitor, and this phenomenon was attributed
to elevation of central 5-HT levels by the MAO-inhibitor. At the moment,
there does not seem to be any reference on the simultaneous activity of
DMT and major Banisteriopsis constituents in an experimental setting, but
reports on such combined use are forthcoming (McKenna and Shulgin,
pers.commun.). It is to be hoped that these publications will clarify, whether
or not the low amounts of these alkaloids found in ayahuasca beverages can
be hallucinogenic when taken together,

Pepper
Ethnological and botanical data

Roth (1924) has included Capsicum in a review on narcotics and stimulants
of the Guiana Indians, because the Makusi of the Rupununi used peppers as
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a stimulant and excitant. Although Spix and Martius (1828) once experienced
a narcotic-like action of pepper, it is not possible to draw any ethnobotanical
conclusion without further field observations (Schultes, 1967a). Roth (1924)
also points out that “in the Pomeroon district it is a very common practice
for the Indian women to give capsicum enemata to themselves and children”,
Unfortunately, he fails to indicate whether the intended effect was stimu-
lation or purgation (Heizer, 1944). The latter possibility is strongly sup-
ported, of course, by the irritating properties of Capsicum. According to
an informant, who may or may not have been joking, the Makusi of the
Roraima area use Capsicum to discipline children by anal insertion of the
fruit as severe punishment (Gorinsky, pers. commun.). In the Guianas, pepper
juice was widely used as a cure for congestion (Gillin, 1948). The Jivaro of
western South America employed Capsicum clysters for medicinal pur-
poses, for instance, to try to cure patients from the consequences of a
snake-bite (Karsten, 1935). Among the Shuar-divaro, the whole Capsicum
fruit is inserted rectally to distract from the pain of the snake-bite and also
the broken fruit is rubbed on the wound itself (Van Asdall, pers. commun.).

Chemical and pharmacological data

Capsicum preparations, at least those used in official western medicine,
have strongly irritating properties due to the pungent principle capsaicin
(Hoppe, 1975; Wade, 1977). Perhaps it should be noted that reported minor
constituents of Capsicum include solanine and solanide (List and Hérhammer,
1972) and that solanines are central intoxicants when taken in substantial
amounts (Anonymous, 1979).

Maya enema scenes
Ethnological and botanical data

Polychrome vases and bowls of the classic Maya civilization (A.D. 300—
900) not only represent artistic masterpieces of pre-Hispanic America, they
also provide a rich source of information on this Mesoamerican culture
(Coe, 1978; Hellmuth, 1978; Robicsek, 1978). A good example is the recent
discovery of enema scenes on classic Maya pottery (Furst, 1976; Furst and
Coe, 1977). According to early colonial references, the Maya employed
clysters for diarrhoea and chills or for a swollen abdomen (Roys, 1976), and
present-day Maya have been reported to take the purgative castor oil as an
enema to treat constipation (Steggerda and Korsch, 1943). Yet the Maya
enema scenes are revealing, for these paintings, in which deities and animals
or humans dressed up in animal costumes, are frequent actors, undoubtedly
represent rituals. Characteristic objects are the enema syringe and a specially
shaped jug, which is depicted so often together with the syringe that in all
probability it contained the enema (Furst, 1976; Furst and Coe, 1977). The
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participants in these rituals often wear a special garment, either as a head-
dress or as a bib, analogous to an oyster bib (Hellmuth, pers. commun.) In
one enema scene, a bib-wearer is obviously vomiting, so the bib may well
be worn because of vomiting during the ritual (Hellmuth, 1978). It goes
without saying that the rectal route of administration can be advantagecus
over the oral one, if a subject is vomiting or is going to vomit. Coe (1978)
supposes that the sign for the enema ritual is a certain spiral hieroglyph and
that this glyph represents an anal sphincter muscle.

The discovery of enema rituals on classic Maya pottery has led Maya
specialists to believe that the ancient Maya took intoxicating enemas for
ritual purposes (Furst and Coe, 1977; Coe, 1978; Hellmuth, 1978; Robicsek,
1978). This idea is quite contrary to the traditional view that the ancient
Maya were a contemplative people, being more engaged in astronomical
matters than in martial affairs or ecstatic rites (Furst and Coe, 1977). The
Maya enema scenes certainly are reminiscent of the intoxicating rituals
which have been reviewed above. Hellmuth has lately pointed out to the
author that they may represent part of an intoxicating drinking ceremony
rather than an isolated event (see his personal communication in the section
on alcoholic beverages). A word of caution may be in order, however,
especially since the enema syringes portrayed on Maya vases are usually
large. If their size is realistic, it suggests an evacuation enema rather than
a retention enema, i.e. ritual purification rather than intoxication.

It is not known which intoxicating enemas the Maya may have taken.
Alcohol, tobacco and hallucinogens have all been proposed as possible
candidates (Furst, 1976 ; Furst and Coe, 1977; Hellmuth, 1978; Robicsek,
1978). Maya specialists have no doubt whatsoever that the classic Maya
were familiar with alcohol and tobacco (Furst and Coe, 1977; Hellmuth,
1978; Robicsek, 1978). The enema scenes themselves present some evidence
to support the suggestion that these intoxicants, in particular alcohol, may
have been taken rectally (see the sections on alcoholic beverages and on
tobacco). The conjecture that the Maya employed hallucinogenic clysters
necessitates a brief glance at some current ideas about possible Maya halluci-
nogens. Discussions on this subject tend to focus on mushrooms, toad poison
and the water lily (Dobkin de Rios, 1974 ;Robicsek, 1978; Emboden, 1981a).

Data in favour of the hypothesis that the water lily Nymphaea ampla was
a ritual Maya plant, have been recently surveyed by Emboden (1981a,b). A
jaguar with water lily vegetation, either on his head or surrounding him in a
cartouche, is a common motif in classic Maya vase paintings (Coe, 1978,;
Robicsek, 1978), and this so-called Water Lily Jaguar is sometimes present
in Maya enema scenes (Hellmuth, pers. commun.). This does, of course, not
prove the presence of the water lily in the enema itself. Many scholars,
including Furst (pers. commun.), are quite sceptical of the idea that the
ancient Maya used the water lily or toad poison as a ritual intoxicant; on
the contrary, it is nearly generally accepted that this people knew halluci-
nogenic mushrooms (Dobkin de Rios, 1974; Robicsek, 1978). The evidence
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includes linguistic findings (entries found in early Maya vocabularies relating
to inebriating mushrooms), botanical findings (psilocybian mushrooms and
Amanita muscaria found in the Maya region), and archaeological findings
{(mushroom-shaped stone objects found at pre-Hispanic Maya sites) (Hopkins,
1974; Furst, 1976 ; Mayer, 1977; Wasson, 1980). Despite these data, it would
be speculative to claim that the ritual Maya enemas were prepared from
mushrooms. Maya enema scenes have not yielded evidence for such a con-
jecture, and the vases showing these scenes originate from the central Maya
area, whereas all the evidence for the ritual Maya use of mushrooms is
associated with the Highlands (Hopkins, 1974; Furst, 1976; Mayer, 1977;
Wasson, 1980).

The Maya flora is known to include Datura candida (Hopkins, 1974), but
Schultes (pers. commun.) doubts very much that this tree occurred in
Central America in ancient times, as all the Brugmansia species are South
American, Toh-ku, of which the Maya made many medicines for hemorrhoids,
had been identified as Datura inoxia (Roys, 1976), and ceramics resembling
the spiny fruit of Datura have been found in the Maya area (Litzinger, 1981).
These ceramics, however, may represent the Ceibg tree rather than Datura
(Hellmuth, pers. commun.).

Chemical and pharmacological data

Pharmacological views on alcohol, tobacco and Daturas can be found in
previous sections.

The truly hallucinogenic nature of Psilocy be mexicana and related mush-
rooms is well documented ; both psilocybin which usually is the main active
principle, and psilocin which may be present as well, are LSD-like halluci-
nogens (Schultes and Hofmann, 1980a,b; Beug and Bigwood, 1982; Young
et al., 1982). The medium oral dose of psilocybin, which elicits symptoms
similar to those induced by about 2 g of dried Psilocybe mexicana, is said to
be 4—8 mg; doses of 6—20 mg evoke more profound psychic changes than
doses up to 4 mg (Delay et al., 1958; Heim et al., 1958; Hofmann, 1963;
Berkenbaum, 1969 ; Schultes and Hofmann, 1980b). Experimental data on
the rectal application of Psilocybe alkaloids do not seem to be available.
The physicochemical properties of psilocybin (Windholz, 1976) are not
suggestive of a good and rapid absorption from rectal dosage forms.

The fly agaric Amanita muscaria is also generally classified as a halluci-
nogen, Its major active principles are stated to be ibotenic acid and the more
potent muscimol, which is probably not a genuine constituent but an artifact
formed during drying or extraction (Eugster, 1967; Wasson, 1967; Furst,
1976; Gray, 1978; Schultes and Hofmann, 1980a,b). Recent analytical work
suggests that the muscimol content may decrease with time: fresh material
was found to contain 0.15—0.22%, calculated on dry matter, whereas a
maximum of 0.02% could be detected in 3—5-year-old samples (Stijve, 1982).
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Clinical evidence for hallucinogenic activity is not so impressive as it is in the
case of psilocybian mushrooms. Dry Amanita muscaeria from California did
not induce a truly visionary experience when taken by healthy individuals in
anoral dose of 12 g/27 kg body wt (McDonald, 1978), and a Dutch volunteer
did not experience hallucinations from doses up to five fresh caps (Plomp,
1982). Clinical data on isolated constituents are still scarce. A normal
individual who tested Amanita components orally experienced lassitude
from 20 mg of ibotenic acid, whereas 10—15 mg of muscimol induced
visual and auditory disturbances, confusion and disorientation (Waser, 1967).
In schizophrenic subjects, oral administration of 7—10 mg of muscimol
caused exacerbations of certain psychotic manifestations, but deterioration
of hallucinations was not observed (Tamminga et al., 1978). Muscimol has
extreme water-solubility, but also a low molecular weight (Eugster, 1967). It
is rather difficult to predict from these properties, whether or not muscimol
will be absorbed well after rectal application.

Poison from the skin glands of various Bufo species has been demonstrated
to contain bufotenin (Bonhour et al., 1967; Schultes and Hofmann, 1980b),
which has been extensively discussed above (see the section on paricad and
the like). Besides bufotenin, steroidal bufogenins and bufotoxins with a
similar chemical structure and cardiotoxic action as digitalis or scilla gly-
cosides may be present (List and Horhammer, 1972; Alger, 1974 ; Flier et al.,
1980).

Early phytochemical data on the genus Nymphaea have been reviewed by
Hegnauer (1956). According to this survey, Nymphaea alba contains the
non-alkaloidal compound nymphaline with digitalis-like activity, and a
mixture of unstable alkaloids with hypno-sedative effects. More recently,
the Old World species Nymphaea caerulea has been reported to alter visual
and auditory perception in a single individual who twice ingested a decoc-
tion of its flower buds (Emboden, 1979hb).

Little is known about the chemistry and pharmacology of Nymphaea
ampla, the water lily of the New World (Schultes and Hofmann, 1930b).
Emboden (1979a, 1981a) has claimed that apomorphine-like compounds
as well as nupharine and nupharidine were found in the flowers of N. ampla
and that aporphine could be extracted from its bulbs and roots. So far as
the author knows, however, nobody but Diaz (1976) has done any analy-
tical work on N. ampla, and this investigator merely isolated an unidentified
alkaloid from the leaves. As to the possible psychopharmacology of N. ampla,
Diaz (1976) first points at the presence of tetraisoquinoline, benzylisoquino-
line and aporphine alkaloids in other Nymphaeaceae, and then describes the
central dopaminergic activity of apomorphine, which has an aporphine
structure. It should not be overlooked, however, that only aporphines like
apomorphine and N-propylaporphine, which have an intact dopaminergic
moiety in their structure, may be expected to have substantial dopamin-
ergic activity (Pinder et al., 1971; Cotzias et al., 1976).
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Note added in proof (Received October 27, 1983)

In a later publication, Diaz (1979) states that he has isolated several
alkaloids from the submerged parts of Nymphaea ampla. He has also carried
out several autoexperiences with the intact material and extracts. On one
occasion, 7 g of the pulverized dried bulb were ingested and on another, an
aqueous extract equivalent to 35 g of the bulb was taken. There were no
detectable psychological modifications.

Acknowledgements

I feel indebted to David Aberle, Marlene Dobkin de Rios, William A.
Emboden, Peter T. Furst, Conrad Gorinsky, Robert Hegnauer, Nicholas M.
Hellmuth, Bo Holmstedt, Tim Knab, Dennis Mckenna, Frits Moolenaar,
Juan Negrin, Laurent Rivier, Richard E. Schultes, Alexander T. Shulgin,
Omer C. Stewart, Willard Van Asdall, S. Henry Wassén and Johannes Wilbert
for their personal communications. I certainly have benefitted from their
authoritative views, unpublished data and additional references. 1 am also
grateful to Frans Schenkelaars and Henk de Smet for their supervisions of
my rectal experiments with DMT. I wish to acknowledge the librarian
assistance of Sven-Erik Isacsson (Goteborgs Etnografiska Museet) and G.A.
Brongers (Niemeyer Nederlands Tabacologisch museum). I would also like
to thank Lin and Emile Deletaille, for if they had not acquainted me with
Maya enema scenes, this paper would never have appeared.

References

Alger, N, (1974) Current Anthropology, 15, 152—153.

Allen, J . R.F, and Holmstedt, B.R. (1980) The simple beta-carboline alkaloids. Phyto-
chemistry, 19, 15673—1582,

Anonymous (1976) ‘Angel’s trumpet’ provides deadly thrills for youth.JJournal of the
American Medical Association, 236, 249,

Anonymous (1979) Solanine poisoning. British Medical Journal, ii, 1458—1459,

Anonymous (1981) Gebruiksaanwijzing voor de rectale toepassing ‘Valium’ Roche,
Hoffmann-La Roche, Mijdrecht.

Barbosa Rodrigues, d. (1875) Explorac®o dos Rios Urubii e Jatapi, Rio de Janeiro (quoted
and referenced in Wassén, 197 2a).

Beermann, B,, Hellstrom, K. and Rosén, A. (1971) The gastrointestinal absorption of
atropine in man. Clinical Science, 40,95—106.

Belton, P.A. and Gibbons, D.0O. (1979) Datura intoxication in West Cornwall. British
Medical Journal, i, 585—586,

Benjamin, C. (1979) Psychiatric symptoms and hallucinogenic compounds. British
Medical Journal, ii, 500.

Bergman, K.R., Pearson, C., Waltz, G.W. and Evans, III, R. (1980) Atropine-induced
psychosis, an unusual complication of therapy with inhaled atropine sulfate. Chest,
78, 891—893.



1565

Berkenbaum, C. (1969) L’intoxication psilocybinique — auto-observation. Evolution
Psychiatrique, 34, 817—848.

Beug, M.W. and Bigwood, J. (1982) Psilocybin and psilocin levels in twenty species from
seven genera of wild mushrooms in the Pacific Northwest, U.S.A. Journal of Ethno-
pharmacology, 5,271—285.

Beverly, R. (1705) History and Present State of Virginia, Book 2 (quoted and referenced
in Safford, 1922).

Bickel, P., Dittrich, A. and Schopf, J. (1977) Effekte von N,N-Dimethyltryptamin (DMT)
auf Psychotizismus-Tests. Pharmakopsychiatrie 10,10—14,

Bondeson, W.E, (1972) Tobacco from a Tiahuanacoid Culture Period. Etnologiska
Studier, 32, 177—184.

Bonhour, A., Fischer, E, and Melgar, M.C, (1967) Estudios psicofarmacologicos con
bufotenina. Revista Psiquiatria y Psicologia Medica, 8,123—143.

Bourke, J.G. (1892) The Medicine-Men of the Apache, 9th Annual Report of the Bureau
of Ethnology, 1887—1888, 443—603,

Bristol, M.L.., Evans, W.C. and Lampard, J.F. (1969) The alkaloids of the genus Datura,
section Brugmansia. Part VI, Tree Dature drugs (Datura candida cvs.) of the Colombian
Sibundoy. Lioydia, 32,123—130.

Brooks (1937—1941) Tobacco — Its History Illustrated by The Books, Manuscripts and
Engravings In the Library of George Arents, Jr., Rosenbach Company, New York,
Vol. 11507—1615 (1937); Vol. 2 1615—1698 (1938); Vol. 3 1698—1783 (1941),

Bruhn, J.G. and Bruhn, C. (197 3) Alkaloids and Ethnobotany of Mexican Peyote Cacti
and Related Species. Economic Botany, 27,241—251,

Bruhn, J.G., Holmstedt, B., Lindgren, J.-E. and Wassén, S.H. (1976) The tobacco
from Nifio Korin: identification of nicotine in a Bolivian archaeological collection,
Géteborgs Etnografiska Museum Arstryck, 45—48.

Buckholtz, N.S. and Boggan, W.0O. (1977) Monoamine oxidase inhibition in brain and liver
produced by beta-carbolines: structure-activity relationships and substrate specificity.
Biochemical Pharmacology, 26,1991—1996.

Burke, M.D. and Tweedie, D.J. (1979) Induction by phenobarbitone of 3-methylichol-
anthrene of the hepatic microsomal metabolism of harmine. British Journal of
Pharmacology, 66, 423P,

Castiglioni, A. (1943) The use of tobacco among the American Indians. Ciba Symposia,
4,1426—1435.

Chagnon, N.A ., Le Quesne, P. and Cook, J.M. (1971) Yanomamo hallucinogens: anthro-
pological, botanical and chemical findings. Current Anthropology, 12, 72—74.

Chandrasekaran, S.K., Bayne, W. and Shaw, J.E. (1978) Pharmacokinetics of drug per-
meation through human skin. Journal of Pharmaceutical Sciences, 67, 1370—1374,

Chantre y Herrera, P.J. (1901) Historia de las Misiones de la compatia de Jests en el
Maranén Espafiol, Imprenta de A. Avrial, Madrid.

Charalampous, K.D., Walker, K.E. and Kinross-Wright, J. (1966) Metabolic fate of
mescaline in man. Psychopharmacologia, 9, 48—863.

Charlevoix, P.-F. X, de (1744) Histoire et Description Generale de la Nouvelle France,
avec le Journal Historigue d’un Voyage fait par ordre du Roi dans I’Amérique Sep-
tentrionnale, Tome premier, Rolin, Paris.

Chayen, M.S. and Sarnat, H. (1973) Rectal premedication for small children. Anesthesia
and Analgesia (Cleveland), 52,837—838.

Coe, M.D. (1978) Lords of the Underworld — Masterpieces of Classic Maya Ceramics, Art
Museum Princeton University, Princeton University Press, Princeton.

Cohen, I. and Vogel, W H. (1972) Determination and physiological disposition of dime-
thyltryptamine and diethyltryptamine in rat brain, liver and plasma. Biochemical
Pharmacology, 21,1214—1216.

Cooper, J. M. (1949) Stimulants and narcotics. In: J H. Steward (Ed.), Handbook of
South American Indians, Vol, 5, The Comparative Ethnology of South American



156

Indians, Smithsonian Institution Bureau of American Ethnology, Bulletin 143, Govern-
ment Printing Office, Washington, DC, pp. 5256—558.

Cotzias, G.C., Papavasiliou, P.S., Tolosa, E.S., Mendez, J.S. and Bell-Midura, M. (1976)
Treatment of Parkinson’s disease with aporphines — possible role of growth hormone.
New England Journal of Medicine, 294, 567—572.

Cruz, M. and Badianus, J. (1940) An Aztec Herbal of 1552, translated by E.W, Emmart,
John Hopkins Press, Baltimore (quoted and referenced in Robicsek, 1978).

D’Arcy, P.F. and Merkus, F.W H.M, (1981) Alcohol and drug interactions. Pharmacy
International, 2, 273—280,

Dawson, G.W. and Vestal, R.E. (1982) Smoking and drug metabolism. Pharmacology and
Therapeutics, 15, 207—221,

de Boer, A.G. (1980) ‘First-pass’ eliminatie van enige ‘high-clearance’ farmaca na rectale
toediening aan de mens en de rat. Pharmaceutische Weekblad, 115, 613—620.

de Boer, A.G,, Breimer, D.D., Maitie, H,, Pronk, J. and Gubbens-Stibbe, J. M. (1979)
Rectal bioavailability of lidocaine in man: Partial avoidance of ‘first-pass’ metabolism.
Clinical Pharmacology and Therapeutics, 26, 701—709,

de Boer, A.G., Moolenaar, F., de Leede, L.G.J. and Breimer, D.D. (1982) Rectal drug
administration: clinical pharmacokinetic considerations. Clinical Pharmacokinetics,
7,2856—311.

De La Condamine, M. (1778) Relation abrégée d’un voyage fait dans l'intérieur de
I’Amérique Méridionale, depuis la Céte de la Mer du Sud, jusqu’aux Cétes du Brésil
& de La Guyane, en descendant la riviére des Amazones, Nouvelle Edition chez J.-E.
Dufour & P. Roux, Maestricht.

Delay, J., Pichot, P., Lemperiére, T., Nicolas-Charles, P.J. and Quétin, A.-M. (1958) Les
Effets Psychiques — Etude psycho-physiologique et clinique de la psilocybine. In:
R. Heim and R.G. Wasson (Eds.), Les Champignons Hallucinogénes du Mexique —
Etudes Ethnologiques, Taxinomiques, Biologiques, Physiologiques et Chimiques,
Muséum National D'Histoire Naturelle, Paris, pp. 287—309.

Delle Monache, F., Marletti, F., Marini-Bettolo, G.B., de Mello, J.F. and Goncalves de
Lima (1977) Isolation and structure of longistylines, A, B, C and D, new prenylated
stilbenes from Lonchocarpus violaceus. Lioydia, 40, 201—208,

de Smet, P.A.G.M. (1981a) South American ritual Anadenanthera enemas. Pharmaceutisch
Weekblad, 116,1187—1191.

de Smet, P.A.G.M. (1981b) Enema scenes on ancient Maya pottery, Pharmacy International,
2,217—219,

Deulofeu, V. (1967) Chemical compounds isolated from Banisteriopsis and related
species. In: D .H, Efron, B. Holmstedt and N.S. Kline (Eds.), Ethnopharmacological
Search for Psychoactive Drugs, U.S, Department of Health, Education and Welfare,
Publ, no. 1645, Government Printing Office, Washington, DC, pp. 393—402.

Diaz, J.L. (1976) Etnofarmacologia de algunos psicotrépicos vegetales de Mexico. In:
J.L. Diaz (Ed.), Etnofarmacologia de Plantas Alucinégenas Latinoamericanas, Cuaderno
Cientifico Cemef no. 4,Centro Mexicano de Estudios en Farmacodependencia, México,
DF, pp. 135—201.

Diaz, J.L. (1979) Ethnopharmacology and taxonomy of Mexican psychodysleptic plants.
Journal of Psychedelic Drugs, 11, 71—101.

Diaz del Castillo, B. (1916) The True History of the Conquest of New Spain, Vol. V,
translated with notes by A.P. Maudslay, Printed for the Hakluyt society, Bedford
Press, London.

Dobkin de Rios, M. (1974) The influence of psychotropic flora and fauna on Maya
religion. Current Anthropology, 15,147--164 (includes 16 comments by other authors).

Douglas, W.W. (1980) Histamine and 5-hydroxytryptamine (serotonin) and their antago-
nists. In: A.G. Gilman, L.S. Goodman and A. Gilman (Eds.), Goodman and Gilman'’s
The Pharmacological Basis of Therapeutics, 6th edn., Macmillan Publishing Co., New
York, 1980, pp. 609—646.



157

Eckardt, M.J., Harford, T.C., Kaelber, C.T., Parker, E.S., Rosenthal, L.S., Ryback, R.S.,
Salmoiraghi, G.C., Vanderveen, E. and Warren, K.R. (1981) Health hazards associated
with alcohol consumption, Journal of the American Medical Association, 246, 648—
666.

Eisele, J.W. and Reay, D.T. (1980) Deaths related to coffee enemas. Journal of the
American Medical Association, 244, 1608—1609.

El Conquistador Anonymo (1941) Relacién de algunas cosas de la Nueva Espaiia y de la
gran Ciudad de Temestitlan, México. Escrito por un compafiero de Hernan Cortés,
Mexico City (quoted and referenced in Robicsek, 1978).

Emboden, W.A. (1979a) Narcotic Plants, Revised edn., Studio Vista, London.

Emboden, W.A, (1979b) Nymphaea ampla and other narcotics in Maya ritual and
shamanism. Mexicon, 1, 50—52.

Emboden, W.A. (1981a) Transcultural use of narcotic water lilies in ancient Egyptian
and Maya drug ritual. Journal of Fthnopharmacology, 3, 39—83.

Emboden, W.A, (1981b) Pilz oder Seerose — literarische und bildliche Zeugnisse von
Nymphaea als rituellem Psychotogen in Mesoamerika. In: G. Volger, K. von Welck
and A. Legnaro (Eds.), Rausch and Realitdt — Drogen im Kulturvergleich, Teil 1,
Rautenstrauch-Joest-Museum fiir Volkerkunde, Koln, pp. 352—357.

Erosa Barbachano, A, (1976) Antecedentes Prehispanicos del Aleoholismo en Mexico,
Boletin de la Sociedad Mexicana Historia y filosofia de la Medicina, 3, no. 15, 21—34.

Eugster, C.H, (1967) Isolation, structure and syntheses of central-active compounds from
Amanita muscaria (L. ex Fr.) Hooker. In: D.H, Efron, B. Holmstedt and N.S. Kline
(Eds.), Ethnopharmacological Search for Psychoactive Drugs, U.S. Department of
Health, Education and Welfare, Publ. no. 1645, Government Printing Office, Washing-
ton, DC, pp. 416—418,

Evans, W.C,, Major, V. A, and Than, M.P. (1965) The alkaloids of the genus Datura, section
Brugmansia — 111. Datura sanguinea R. and P. Planta Medica, 13, 353—358.

Fabing, H.D. and HawKkins, J.R. (1956) Intravenous bufotenine injection in the human
being. Science, 123, 886—887.

Fabre, R., Truhaut, R. and Régnier, M.T. (1957) Traitement d’urgence des Intoxications,
G. Doin & Cie, Paris.

Fermin, Ph, (1775) Ausfiihrliche Historisch-Physikalische Beschreibung der Kolonie
Surinam, erster Theil, J. Pauli, Berlin.

Fish, M.S., Johnson, N.M., Lawrence, E.P, and Horning, E.C. (1955) Oxidative N-dealky-
lation. Biochimica Biophysica Acta, 18, 564—565.

Flier, J., Edwards, M.W., Daly, J W. and Myers, C.W. (1980) Widespread occurrence in
frogs and toads of skin compounds interacting with the ouabain site of Na*,K*-ATPase.
Science, 208, 503—505,

Fowler, CJ., Callingham, B.A., Mantle, T.J. and Tipton, K.F. (1978) Monoamine oxidase
A and B: a useful concept? Biochemical Pharmacology, 27, 97—101,

Freund, M. and Marin, 8. (1970) Toxic effects of scopolamine eye drops. American
Journal of Ophthalmology, 70, 637—638.

Friedberg, C. (1965) Des Banisteriopsis utilisés comme drogue en Amérique du Sud.
Journal d’Agriculture tropicale et de botanique appliquée, 12, 403—437, 550—594,

729—780.

Fuller, R.W., Hemrick-Luecke, S.K. and Perry, K.W. (1981) Lowering of dopamine
metabolites in rat brain by harmaline. Journal of Pharmacy and Pharmacology, 33,
255—256.

Furst, P.T. (1976) Hallucinogens and Culture, Chandler & Sharp Publishers, Inc., San
Francisco.

Furst P.T. (1981) Peyote und die Huichol-Indianer in Mexiko. In: G. Vdlger, K. von
Welck and A. Legnaro (Eds.), Rausch und Realitdt-Drogen im Kulturvergleich, und
Teil 2, Rautenstrauch-Joest-Museum fiir Volkerkunde, Kéln, pp. 468—475.

Furst, P.T. and Coe, M.D. (1977) Ritual enemas. Natural History, 86, no. 3, 88—91.



158

Garcia-Estrada, H. and Fischman, C.M, (1977) An unusual case of nicotine poisoning.
Clinical Toxicology, 10, 391—393.

Gillin, J. (1948) Tribes of the Guianas. In: J.H. Steward (Ed.), Handbook of South
American Indians, Vol. 3, The Tropical Forest Tribes, Smithsonian Institution, Bureau
of American Ethnology, Bulletin 143, Government Printing Office, Washington, DC,
pp. 799—860.

Gillin, J.C, and Wyatt R.J. (1977) N,N-Dimethyltryptamine and 5-methoxy-N ,N-dime-
thyltryptamine: possible relationships to schizophrenia. In: E. Usdin, D.A. Hamburg
and J.D. Barchas (Eds.), Neuroregulators and Psychiatric Disorders, Oxford University
Press, New York, pp. 565—576.

Glennon, R.A., Gessner, P.K,, Godse, D.D. and Kline, B.J. (1979) Bufotenine esters,
Journal of Medicinal Chemistry, 22, 1414—14186,

Goncalves de Lima, O., de Mello, J.F,, D’Albuquerque, I.L. Delle Monache, F., Marini-
Bettolo, G.B. and Sousa, M. (1977) Contribution to the knowledge of the Maya Ritual
wine: balche. Lloydia, 40, 195—200,

Gorter, R.A, (1953) De Tabaksrook-klisteer voornamelijk als reanimator, Maatschappij
tot Redding van Drenkelingen, Amsterdam,

Grab, F.L, and Reinstein, J.A. (1968) Determination of caffeine in plasma by gas chroma-
tography. Journal of Pharmaceutical Sciences, 57, 1703—1706.

Gray, W.D. (1978) Poisonous mushrooms and mushroom poisoning. Drug Therapy, 156,
103—112,

Gritz, E.R., Baer-Weiss, V., Benowitz, N.L.., Van Vunakis, H. and Jarvik, M.E. (1981)
Plasma nicotine and cotinine concentrations in habitual smokeless tobacco users.
Clinical Pharmacology and Therapeutics, 30, 201—209,

Hallowell, A.I, (1935) The bulbed enema syringe in North America, American Anthro-
pology, 37,708—710.

Hansten, P.D. (1982) Smoking interactions with drugs. Drug Interactions Newsletter, 2,
13—16.

Hartmann, G, (1981) Tabak bei siidamerikanischen Indianern. In: G. Volger, K. von
Welck and A, Legnaro (Eds.), Rausch und Realitét — Drogen im Kulturvergleich, Teil,
Rautenstrauch-Joest-Museum fiir Vélkerkunde, Koln, pp. 224—235.

Hashimoto, Y. and Kawanishi, K, (1975) New organic bases from Amazonian Banisteriop-
sis caapi, Phytochemistry, 14, 1633—1635,

Hashimoto, Y. and Kawanishi, K. (1976) New alkaloids from Banisteriopsis caapi. Phyto-
chemistry, 15, 1559—1560.

Hegnauer, R. (1956) Chemotaxonomische Overzichten. I. Nymphaeaceae. Pharmaceutisch
Weekblad, 91, 769—777.

Heim, R., Hofmann, A., Brack, A, and Cailleux, R. (1958) Les effets psychiques —auto
expériences préalables. In: R. Heim and R.G. Wasson (Eds.), Les Champignons Hal-
lucinogénes du Mexique — Etudes Ethnologiques, Taxinomiques, Biologigues, Physio-
logiques et Chimiques, Muséum National D’Histoire Naturelle, Paris, pp. 272—285.

Heizer, R.F. (1944) The use of the enema among the Aboriginal American Indians. Ciba
Symposia, 5,1686—1693.

Hellmuth, N.M. (1978) Maya Archaeology — Tikal Copan Travel Guide, 2nd edn,, Foun-
dation for Latin American Anthropological Research, Guatemala City.

Hernandez, F. (1790) Opera, Vol. I, edited by C. Gomez Ortega, Tip. Herederos de
Ibarra, Madrid, 1790, p. 19 (quoted and referenced in Guerra, F. (1967) Mexican
Phantastica — A study of the early ethnobotanical sources on hallucinogenic drugs.
British Journal of Addiction, 62,171—187).

Ho, B.T., Estevez, V., Fritchie, G.E., Tansey, L.W., Iddnpéin-Heikkila, J. and Mclsaac,
W.M. (1971) Metabolism of harmaline in rats. Biochemical Pharmacology, 20,1313~
1319.

Hofmann, A. (1963) Psychotomimetic substances. Indian Journal of Pharmacy, 25,
245—256.



159

Holmstedt, B. and Lindgren, J.-E. (1967) Chemical constituents and pharmacology of
South American snuffs. In: D.H, Efron, B. Holmstedt and N.S. Kline (Eds.), Ethno-
pharmacological Search for Psychoactive Drugs, U.S. Department of Health, Edu-
cation and Welfare, Publ. no. 1645, Government Printing Office, Washington, DC,
pp. 339—373.

Holmstedt, B. and Lindgren, J.-E. (1972) Alkaloid analyses of botanical material more
than a thousand years old, Etnologiska Studier, 32, 139—144,

Hopkins, N.A. (1974) Current Anthropology, 15, 156.

Hoppe,M.A.(1975) Drogenkunde — Band 1 Angiospermen, 8, Auflage, Walter de Gruyter,
Berlin.

Horwitz, H.T. (1921) Uber eine indianische Gummispritze aus der ersten Hilfte des 19,
Jahrhunderts. Archiv fiir Geschichte der Medizin, 13,181—182.

Hussain, A., Foster, T., Hirai, S., Kashihara, T., Batenhorst, R. and Jones, M. (1980)
Nasal absorption of propranolol in humans, Journal of Pharmaceutical Sciences, 69,
1240,

Hyde, R.W., Tonndorf, J. and Chinn, H.I, (1953) Absorption from the nasal muscous
membrane. Annals of Otology Rhinology and Laryngology 62, 957—968,

Isbell, H. (1967) In: D.H. Efron, B. Holmstedt and N.S. Kline (Eds.), Ethnopharmaco-
logical Search for Psychoactive Drugs, U.S. Department of Health, Education and
Welfare, Publ. no. 1645, Government Printing Office, Washington, DC, pp. 376—377.

Isbell, H., Fraser, H.F ., Wikler, A. et al. (1955) An experimental study of the etiology of
‘Rum Fits’ and delirium tremens. Quarterly Journal of Studies on Alcohol, 16, 1—33
(referenced in Thompson, 1978).

Jaffe, J. H. (1980) Drug addiction and drug abuse. In: A.G. Gilman, L.5. Goodman and
A. Gilman (Eds.) Goodman and Gilman’s The Pharmacological Basis of Therapeutics,
6th edn., Macmillan Publishing Co., New York, pp. 535—584,

Janiger, O. and Dobkin de Rjos, M. (1976) Nicotiana an hallucinogen? Economic Botany,
30, 149—151.

Jusko, W.J. (1978) Role of tobacco smoking in pharmacokinetics. Journal of Pharmaco-
kinetics and Biopharmaceutics, 6, 7T—39.

Kapadia, G.J. and Fayez, M.B.E. (1970) Peyote constituents : Chemistry, biogenesis, and
biological effects. Journal of Pharmaceutical Sciences, 59, 1699—1727.

Kapadia, G.J. and Fayez, M.B.E. (1973) The chemistry of peyote alkaloids. Lloydia, 36,
9—35.

Kaplan, J., Mandel, L.R., Stillman, R., Walker, R.W., Van den Heuvel, W.J.A., Gillin, J.C.
and Wyatt, R.J. (1974) Blood and urine levels of N,N-dimethyltryptamine following
administration of psychoactive dosages to human subjects. Psychopharmacologia, 38,
239—245.

Karsten, R. (1935) The head-hunters of Western Amazonas — The life and culture of the
Jibaro Indians of Eastern Ecuador and Peru, Societas Scientiarum Fennica, Com-
mentationes Humanarum Litterarum, VII, 1, Helsingfors.

Kennedy, A.B. (1982) Ecce Bufo: The toad in nature and in Olmec iconography. Current
Anthropology, 23, 273—290.

Ketchum, J.8., Sidell, F.R., Crowell, Jr., E.B., Aghajanian, G.K. and Hayes, Jr., A.H.
(1973) Atropine, scopolamine, and ditran: comparative pharmacology and antago-
nists in man. Psychopharmacologia, 28, 121—145,

La Barre, W. (1975) The Peyote Culture, 4th edn., Schocken Books, New York

La Barre, W, (1981) Peyotegebrauch bei nordamerikanischen Indianern. In: G. Volger,
K. von Welck and A. Legnaro (Eds.), Rausch und Realitdt — Drogen im Kulturvergleich,
Teil 2, Rautenstrauch-Joest-Museum fiir Volkerkunde, Kéln, pp. 476—478.

Larrain Barros, H. (n.d.) La vilca o parica (Anadenanthera spp.) -¢Purga o estimulante
indigena? — Algunas referencias etnohistéricas, Separata de Sarance No. 3, Revista del
Instituto Otavalerio de Antropologia, 27—49 (undated reprint).

Leary, J.D. (1970) Alkaloids of the seeds of Datura sanguinea. Lloydia, 33, 264—266.



160

Lehmann, W. (1952) Erfahrungen mit dem Spasmolyticum Papatropin in der Geburtshilfe.
Medizinischer Monatsschrift, 6, 256—28,

Lewin, L. (1962) Gifte und Vergiftungen, Lehrbuch der Toxicologie, Fiinfte unveranderte
Ausgabe, Karl F. Huag Verlag, Ulm/Donau,

Lima, J.J. and Jusko, W.J. (1980) Bioavailability of hydrocortisone retention enemas in
relation to absorption kinetics. Clinical Pharmacology and Therapeutics, 28, 262—269.

Lindahl, S., Olsson, A.-K. and Thomson, D. (1981) Rectal premedication in children —
Use of diazepam, morphine and hyoscine. Anaesthesia, 36, 376—379.

Linnoila, M. (197 3) Drug effects on psychomotor skills related to driving: Interaction
of atropine, glycopyrrhonium and alcohol. European Journal of Clinical Pharmacology,
6,107—112,

List, P.H. and Hérhammer, L, (1972—1977) Hagers Handbuch der Pharmazeutischen
Praxis, vollstandige (vierte) Neuausgabe, Springer-Verlag, Berlin, Dritter Band, Chemi-
kalien und Drogen (Am—Ch), 1972 ; Fiinfter Band, Chemikalien und Drogen (H—M),
1976; Sechster Band, Chemikalien und Drogen, Teil A: N—Q, 1977.

Litzinger, W.J. (1981) Ceramic evidence for prehistoric Datura use in North America.
Journal of Ethnopharmacology, 4, 57—74.

Lockwood, T.E. (1979) The ethnobotany of Brugmansia. Journal of Ethnopharmacology,
147—164.

Longo, V.G. (1966) Behavioral and electroencephalographic effects of atropine and
related compounds. Pharmacological Reviews, 18, 965—996.

Lowie, R.H. (1948) The tropical forests: an introduction. In: J.H. Steward (Ed.), Hand-
book of South American Indians, Vol. 3, The Tropical Forest Tribes, Smithsonian
Institution, Bureau of American Ethnology, Bulletin 143, Government Printing
Office, Washington, DC, pp. 1—56.

Luchins, D, Ban, T.A. and Lehmann, H.E. (1978) A review of nicotinic acid, N-methyl-
ated indoleamines and schizophrenia. International Pharmacopsychiatry, 13, 16—33.

Lundstrém, J. (1971) Biosynthetic studies on mescaline and related cactus alkaloids.
Acta Pharmaceutica Suecica, 8, 275—302.

Maier—Lenz, H., Ringwelski, L.. and Windorfer, A.(1981) Vergleichende Pharmakokinetik
der Wirkstoffkombination Coffein, Ethaverin, Propyphenazon, Paracetamol und Pheno-
barbital aus einer Tabletten- und Suppositoriumzubereitung. Arzneimittel-Forschung,
31,105—109.

Marcoy, P, (1867) Voyage de 1’océan pacifique a I'océan arlantique a travers I’amérigque
du sud. Le Tour du Monde, 15, 129—144.

Martius, C.F.P. Von (1867) Beitrage zur Ethnographie und Sprachenkunde Amerika’s
zumal Brasiliens. I, Zur Ethnographie, Friedrich Fleischer, Leipzig.

Maiso, J.A. (1919) Os Indios Cachararys, Revista de Sociedade de Geographia do Rio
de Janeiro, Tomos XXII—XXIV, Rio de Janeiro (quoted and referenced in Norden-
skiold, 1930).

Mayer, K.H, (1977) The Mushroom Stones of Mesoamerica, Acoma Books, Ramona.

McDonald, A. (1978) The present status of soma: The effects of California Amanita
muscaria on normal human volunteers; In: B.M. Rumack and E. Salzman (Eds.),
Mushroom Poisoning: Diagnosis and Treatment, CRC Press Inc., West Palm Beach,
pp. 215—223.

McManamy, M.C, and Schube, P.G. (1936) Caffeine intoxication — Report of a case the
symptoms of which amounted to a psychosis, New England Journal of Medicine,
215, 616—620.

Métraux, A. (1948a) Tribes of Eastern Bolivia and the Madeira Headwaters. In. J.H.
Steward (Ed.), Handbook of South American Indians, Vol. 3, The Tropical Forest
Tribes, Smithsonian Institution, Bureau of American Ethnology, Bulletin 143,
Government Printing Office, Washington, DC. pp. 381—454.

Métraux, A. (1948b) Tribes of the Jurua-Puris Basins. In: J.H, Steward (Ed.), Handbook
of South American Indians Vol. 3, The Tropical Forest Tribes, Smithsonian Institution,



161

Bureau of American Ethnology, Bulletin 143, Government Printing Office, Washington,
DC, pp. 6567—686.

Métraux, A. (1948c) Tribes of the middle and upper Amazon river. In: J.H. Steward (Ed.),
Handbook of South American Indians, Vol. 3, The Tropical Forest Tribes, Smithsonian
Institution, Bureau of American Ethnology, Bulletin 143, Government Printing Office,
Washington, DC, pp. 687—712.

Métraux, A. (1949) Rubber. In: J.H. Steward (Ed.), Handbook of South American
Indians, Vol. 5, The Comparative Ethnology of South American Indians, Smithsonian
Institution, Bureau of American Ethnology, Bulletin 143, Government Printing
Office, Washington, DC, pp. 227—228.

Mirakhur, R.K. (1978) Comparative study of the effects of oral and i.m. atropine and
hyoscine in volunteers. British Journal of Anaesthesia, 50, 591—598.

Moller, A. (1935) Einige Meskalinversuche. Acta Psychiatrica Neurologica, 10, 405—442,

Monardes, N. (1574) De Simplicibus Medicamentis Ex Occidentali India Delatis, Quorum
In Medicina Usus Est, Christophorus Plantinus, Antverpia,

Moolenaar, F., Olthof, L. and Huizinga, T. (1979) Biopharmaceutics of rectal adminis-
tration of drugs in man. 3. Absorption rate and bioavailability of paracetamol from
rectal aqueous suspensions. Pharmceutisch Weekblad (Sci. Ed.), 1, 25—30.

Moolenaar, F. and Schoonen, A .J.M. (1980) Biopharmaceutics of the rectal administration
of drugs. Pharmacy International, 1, 144—146.

Moolenaar, F., Ensing, J.G., Bolhuis, B.G. and Visser, J. (1981) Absorption rate and
bioavailability of promethazine from rectal and oral dosage forms. International
Journal of Pharmacy, 9, 353—357.

Naranjo, C. (1967) Psychotropic properties of the Harmala alkaloids. In: D.H. Efron, B.
Holmstedt and N.S. Kline (Eds.), Ethnopharmacological Search for Psychoactive Drugs,
U.S. Department of Health, Education and Welfare, Publ. no. 1645, Government
Printing Office, Washington, DC, pp. 385—391.

Nichols, D.E. (1981) Structure-activity relationships of phenethylamine hallucinogens.
Journal of Pharmaceutical Sciences, 70, 839—849.

Nimuendaji, C. (1948a) The Maué and Arap. In :J H. Steward (Ed.), Handbook of South
American Indians, Vol. 3, The Tropical Forest Tribes, Smithsonian Institution, Bureau
of American Ethnology, Bulletin 143, Government Printing Office, Washington, DC,
pp. 245—254.

Nimuendaju, C. (1948b) The Mura and Pirah4. In: J.H. Steward (Ed.), Handbook of South
American Indians, Vol. 3, The Tropical Forest Tribes, Smithsonian Institution, Bureau
of American Ethnology, Bulletin 143, Government Printing Office, Washington, DC,
pp. 2556—270.

Nordenskiold, E. (1930) The use of enema tubes and enema syringes among Indians.
Comparative Ethnographical Studies, 8,184—195.

Offerhaus, L. (1979) De farmacologie van alcohol. Nederlands Tijdschrift voor Genees-
kunde, 123,1243—1246.

Oon, M.C.H., Murray, R.M., Rodnight, R., Murphy, M.P. and Birley, J.L.T. (1977)
Factors affecting the urinary excretion of endogenously formed dimethyltryptamine
in normal human subjects. Psychopharmacology, 54, 171—175.

Osol, A. and Farrar, G.E. (1955) The Dispensatory of the United States of America, 25th
edn., J.B. Lippincott Company, Philadelphia.

Osterholm, R K. and Camoriano, J.K. (1982) Transdermal scopolamine psychosis. Journal
of the American Medical Association, 247, 3081.

Ostfeld, A., Jenkins, R. and Pasnau, R. (1959) Dose-response data for autonomic and
mental effects of atropine and hyoscine. Federation Proceedings, 18, 430.

Ostfeld, A., Machne, X, and Unna, K.R. (1960) The effects of atropine on the electrc-
encephalogram and behavior in man. Journal of Pharmacology, 128, 265—272.

Patel, A.R. (1968) Mescaline and related compounds. Fortschritte der Arzneimittel-
forschung, 11,11—47.



162

Patino, V.M. (1968) Guayusa, a neglected stimulant from the Eastern Andean foothills.
Economic Botany, 22, 310—316.

Pennes, H.H. and Hoch, P.H. (1957) Psychotomimetics, clinical and theoretical consider-
ations: harmine, Win-2299 and Nalline. American Journal of Psychiatry, 113, 887—
892.

Pinder, R.M., Buxton, D.A. and Green, D.M. (1971) On the dopamine-like action of
apomorphine. Journal of Pharmacy and Pharmacology, 23, 995—996.

Pletscher, A., Besendorf H., Bichtold, H.P. and Gey, K.F. (1959) Uber pharmako-
logische Beeinflussung des Zentralnervensystems durch kurzwirkende Monoamino-
oxydasehemmer aus der Gruppe der Harmala-Alkaloide. Helvetica Physiologica Acta,
17, 202—214.

Plowman, T. (1981) Brugmansia (Baum-Datura) in Stidamerika. In: G.Volger, K. von
Welck and A. Legnaro (Eds.), Rausch und Realitdt —Drogen im Kulturvergleich, Teil 2,
Rautenstrauch-Joest-Museum fiir Volkerkunde, Koln, pp. 436—443,

Poma de Ayala, F.G. (1969) Nueva Cronica y Buen Gobierno. Version Paleografica y
Prélogo de Franklin Pease G.Y ., Casa de la Cultura del Perd, Lima, 1969 (quoted and
referenced in Larrain Barros, n.d.).

Pomar,J.B.(1941) Relacién de Texcoco, Mexico City (quoted and referenced in Robicsek,
1978).

Plomp, H. (1982) Is de vliegenzwam dan toch niet zo giftig. Onkruid, nr. 28, september/
oktober, 96—101.

Quevauviller, M A, and Jund, Y. (1951) La médication par voie rectale — évite-t-elle la
barriére hépatique? Annales Pharmaceutiques Frangaises, 9, 593—608.

Rasche Gonzilez, E. (1980) Snuffing out the cigarette. Journal of the American Medical
Association, 244,112—114.

Relacion Anonima Segunda (1963) Relacion de la Conquista que hizo Nufio Beltran de
Guzman. Anonima Segunda del Instituto Jalisciense de Antropologia e Historia. In:
Cronicas de la Conquista del Reino de Nueva Galicia en Territorio de la Nueva Espaha,
Instituto Jalisciense de Antropologia e Historia, Guadalajara, pp. 315—327.

Resnick, O., Krus, D.M. and Raskin, M. (1967) LSD-25 — Drug interactions in man.
In: H. Brill (Ed.), Neuro-psycho-pharmacology, Intemational Congress Series no. 129,
Excerpta Medica Foundation, Amsterdam, pp. 1103—1107.

Ritchie, J. M. (1980) The Aliphatic Alcohols. In: A.G. Gilman, L.S. Goodman and A.
Gilman (Eds.), Goodman and Gilman’s The Pharmacological Basis of Therapeutics, 6th
edn., Macmillan Publishing Co., New York, 1980, pp. 376—390.

Rittmeyer, D. (1935) Beitrag zum Anwendungsgebiet der Belladonna-Exclud-Zipfchen.
Deutsche Medizinische Wochenschrift, 61, 138—139,

Rivier, L. (1981) Analysis of alkaloids in leaves of cultivated Erythroxylum and
characterization of alkaline substances used during coca chewing. Journal of Ethno-
pharmacology, 3, 313—335.

Rivier, L. and Holmstedt, B. (1982) Ethnopharmacology of Ayahuasca: Recent ob-
servations and new perspectives. In: J. Laite (Ed.), 44th International Congress of
Americanists — Abstracts of Papers, Manchester University, Manchester, p. 290.

Rivier, L. and Lindgren, J.-E. (1972) ‘Ayahuasca’, the South American hallucinogenic
drink: an ethnobotanical and chemical investigation. Economic botany, 26, 101—129.

Robertson, D., Frolich, J.C,, Carr, R K., Watson, J.T., Hollifield, J W., Shand, D.G. and
Cates, J.A. (1978) Effects of caffeine on plasma renin activity, catecholamines and
blood pressure. New England Journal of Medicine, 298, 181—186.

Robicsek, F. (1978) The Smoking Gods, Tobacco in Maya Art, History, and Religion,
University of Oklahoma Press, Norman.

Rosenberg, D .E., Isbell, H. and Miner, E.J. (1963) Comparison of a placebo, N-dimethyl-
tryptamine, and 6-hydroxy-N-dimethyltryptamine in man. Psychopharmacologia, 4,
39—42,



163

Ross, K. (1978) Codex Mendoza — Aztec Manuscript, Miller Graphics.

Rotenberg, K.S. (1982) The pharmacokinetics of nicotine. Pharmacy International, 3,
91—93.

Roth, W.E. (1924) An introductory study of the arts, crafts, and customs of the Guiana
Indians. Annual Report — Smithsonien Institution, 1916—1917, 25—745.

Rowe, J.H. (1946) Inca culture at the time of the Spanish Conquest. In: J.H. Steward
(Ed.), Handbook of South American Indians, Vol. 2, The Andean Civilizations,
Smithsonian Institution, Bureau of American Ethnology, Bulletin 143, Government
Printing Office, Washington, DC, pp. 183—330.

Roys,R.L.(1943) The Indian Background of Colonial Yucatan, Publication 548, Carnegie
Institution of Washington, Washington.

Roys, R.L. (1976) The Ethno-Botany of the Maya, Reprint, With a New Introduction and
Supplemental Bibliography by S. Cosminsky, Institute for the Study of Human Issues,
Philadelphia.

Russell, M.A H., Raw, M. and Jarvis, M.J. (1980) Clinical use of nicotine chewing-gum.
British Medical Journal, 280, 1599—1602.

Russell, M.A H., Jarvis, M.J., Devitt, G. and Feyerabend, C. (1981) Nicotine intake by
snuff users. British Medical Journal, 283, 814—817.

Safford, W.E. (1922) Daturas of the Old World and New: an account of their narcotic
properties and their use in oracular and initiatory ceremonies, Annual Report —
Smithsonian Institution, 1920, 537—567.

Sahagiin, B. de (1961) Florentine Codex — General History of the Things of New Spain,
Book 10 — The People, Translated by C.E. Dibble and A.J. C. Anderson, Published by
the School of American Research and The University of Utah, Santa Fe.

Sai-Halidsz, A. (1963) The effect of MAO inhibition on the experimental physchosis
induced by dimethyltryptamine. Psychopharmacologia, 4, 385—388,

Sanders, E. and Bush, M.T. (1967) Distribution, metabolism and excretion of bufotenine
in the rat with preliminary studies of its O-methyl derivative. Journal of Pharmacology
and Experimental Therapeutics, 158, 340—352.

Sanders-Bush, E., Oates, J.A. and Bush, M.T. (1976) Metabolism of bufotenine-2-'*C in
human volunteers. Life Sciences, 19,1407—1412.

Saxton,dJ.E. (1965) The simple bases. In: R.H.F. Manske (Ed.), The Alkaloids — Chemistry
and Physiology, Vol. 8 — The Indole Alkaloids, Academic Press, New York, pp. 1—25.

Schultes, R.E. (1954) A new narcotic snuff from the Northwest Amazon. Botanical
Museum Leaflets, Harvard University, 16, 241—260.

Schultes, R.E. (1967a) The place of ethnobotany in the ethnopharmacologic search for
psychotomimetic drugs. In: D H. Efron, B. Holmstedt and N.S. Kline (Eds.), Ethno-
pharmacological Search for Psychoactive Drugs, U.S. Department of Health, Education
and Welfare. Publ, no. 1645, Government Printing Office, Washington, DC, pp, 33—57.

Schultes, R.E. (1967b) The botanical origins of South American snuffs. In: D.H. Efron,
B. Holmstedt and N.S. Kline (Eds.), Ethnopharmacological Search for Psychoactive
Drugs, U.S. Department of Health, Education and Welfare, Publ. no. 1645, Govern-
ment Printing Office, Washington, DC, pp. 291—306.

Schultes, R.E. (1972) llex Guayusa from 500 A.D. to the present. Etnologiska Studier,
32,115—138.

Schultes, R.E. (1981) Einfiihrung in die Botanik der wichtigsten psychotropen Pflanzen.
In: G. Volger, K. von Welck and A. Legnaro (Eds.), Rausch und Realitdit — Drogen im
Kulturvergleich, Teil 1, Rautenstrauch-dJoest-Museum fiir Vélkerkunde, K6ln, pp. 28—41.

Schultes, R.E. (1982) The beta-carboline hallucinogens of South America. Journal of
Psychoactive Drugs, 14, 2056—220.

Schultes, R.E., Holmstedt, B., Lindgren, J.-E. and Rivier, L. (1977) De plantis toxicariis e
Mundo Novo tropicale commentationes XVIII. Phytochemical examination of Spruce’s
ethnobotanical collection of Anadenanthera peregrina. Botanical Museum Leaflets,
Harvard University, 25, 273—287.



164

Schultes, R.E. and Hofmann, A. (1980a) Pflanzen der Gotter — Die magischen Krdfte
der Rausch- und Giftgewdchse, Hallwag Verlag, Bern.

Schultes, R .E. and Hofmann, A. (1980b) The Botany and Chemistry of Hallucinogens,
2nd edn., Charles C. Thomas, Springfield, IL.

Seitz, G.J. (1967) Epéna, the intoxicating snuff powder of the Waika Indians and the
Tucano medicine man, Agostino. In: D . H. Efron, B. Holmstedt and N.S. Kline (Eds.),
Ethnopharmacological Search for Psychoactive Drugs, U.S. Department of Health,
Education and Welfare, Publ. no. 1645, Government Printing Office, Washington,
DC, pp. 315—338.

Setchell, W.A. (1921) Aboriginal Tobaccos. American Anthropology, 23, 397—414.

Shader, R.I. and Greenblatt, D.J. (1971) Uses and toxicity of Belladonna alkaloids and
synthetic anticholinergics. Seminars in Psychiatry, 3, 449—476.

.Shah, C.S. and Saoji, A.N. (1966) Alkaloidal estimation of aerial parts of Datura arborea
Linn. Planta Medica, 14, 465—467.

Shen, W.W. and D’Souza, T.C. (1979) Cola-induced psychotic organic brain syndrome.
Rocky Mountain Medical Journal, 76, 312—313,

Shulgin, A.T. (1970) In: D.H. Efron (Ed.), Psychotomimetic Drugs, Raven Press, New
York, p. 119.

Shulgin, A.T. (1973) Mescaline: The chemistry and pharmacology of its analogs. Lioydia,
36, 46—58.

Shulgin, A.T. (1979) Chemistry of phenethylamines related to mescaline, Journal of
Psychedelic Drugs, 11, 41—52.

Shulgin, A.T., Sargent, T. and Naranjo, C. (1966) Role of 3,4-dimethoxyphenethylamine
in schizophrenia. Nature, 212, 1606—1607.

Shulgin, A.T., Sargent, T. and Naranjo, C. (1969) Structure-activity relationships of one-
ring psychotomimetics. Nature, 221, 537—541.

Siegel, R K., Collings, P.R. and Diaz, J.L. (1977) On the Use of Tacetes lucida and
Nicotiana rustica as a Huichol Smoking mixture: the Aztec ‘Yahutli’ with suggestive
hallucinogenic effects. Economic Botany, 31, 16—23.

Slotkin, T.A., DiStefano, V. and Au, W.Y.W, (1970) Blood levels and urinary excretion of
harmine and its metabolites in man and rats. Journal of Pharmacology and Experimental
Therapeutics, 173, 26—30.

Spinden, H.J. (1950) Tobacco Is American — The Story of Tobacco before the Coming
of the White Man, New York Public Library, New York.

Spix, J.B. von and Martius, C.F.P. von (1828—1831) Reise in Brasilien, auf Befehl St.
Majestat Maximilian Joseph I., K&nigs von Baiern, L.J. Lentner, Miinchen, Zweiter
Theil, 1828; Dritter Theil, 1831.

Spruce, R. (1908) Notes of a Botanist on the Amazon & Andes, 2 vols., Ed. by Alfred
Russel Wallace, London (quoted and referenced in Wassén 1965).

Squires, R.F. (1975) Evidence that 5-methoxy-N,N-dimethyltryptamine is a specific
substrate for MAO-A in therat: implications for the indoleamine dependent behavioural
syndrome. Journal of Neurochemistry, 24, 47—50.

Stahl, G. (1925) Der Tabak im Leben sudamerikanischer Volker. Zeitschrift fir Ethno-
logie, 57, 6—152.

Steggerda, M. and Korsch, B. (1943) Remedies for diseases as prescribed by Maya Indian
herb-doctors. Bulletin of the History of Medicine, 13, 54—82.

Stephenson, P.E. (1977) Physiologic and psychotropic effects of caffeine on man. Journal
of the American Dietetic Association, 71, 240—247.

Steward, J.H. and Métraux, A. (1948) Tribes of the Peruvian and Ecuadorian Montana.
In: J.H. Steward (Ed.), Handbook of South American Indians, Vol. 3, The Tropical
Forest Tribes, Smithsonian Institution, Bureau of American Ethnology, Bulletin 143,
Government Printing Office, Washington, DC, pp. 535—656.

Stijve, T'. (1982) Het voorkomen van muscarine en muscimol in verschillende paddestoelen.
Coolia, 25,94—100.



165

Stolk, L.M.L. (1982) Pharmacokinetic and biopharmaceutic aspects of some psoralen
derivatives used in dermatology. Pharmaceutisch Weekblad (Sci. Ed.), 4, 114—115.
Szdra, S. (1956) Dimethyltryptamin: Its metabolism in man; the relation of its psychotic

effect to the serotonin metabolism. Experientia, 12, 441—442,

Szdra,S.(1967)In: D.H. Efron, B. Holmstedt and N.S. Kline (Eds.), Ethnopharmacological
Search for Psychoactive Drugs, U.S. Department of Health, Education and Welfare,
Publ. no. 1645, Government Printing Office, Washington, DC, pp. 374—376.

Tamminga, C.A., Crayton, J.W. and Chase, T.N. (1978) Muscimol: GABA agonist therapy
in schizophrenia. American Journal of Psychiatry, 135, 746—7417.

Tardos, L., Weimann, L.J. and ElG, I. (1959) Zur rectalen Resorption des Atropins.
Pharmazie 14, 526—529.

Taylor, P. (1980) Ganglionie stimulating and blocking agents. In: A.G. Gilman, L.S,
Goodman and A. Gilman (Eds.), Goodman and Gilman’s The Pharmacological Basis of
Therapeutics, 6th, edn., Macmillan Publishing Co., New York, 1980, pp. 211—219.

Thompson, W.L. (1978) Management of alcohol withdrawal syndromes. Archives of
Internal Medicine, 138, 278—283.

Tonndorf, J., Hyde, R.W., Chinn, H.I. and Lett, J.E. (1953) Absorption from nasal
mucous membrane: systemic effect of hyoscine following intranasal administration.
Annals of Otology Rhinology Laryngology, 62, 630—641,

Turner, W.J. and Merlis, S. (1959) Effect of some indolealkylamines on man. Archives
of Neurology and Psychiatry, 81,121—129,

Udenfriend, S., Witkop, B., Redfield, B.G. and Weissbach, H. (1958) Studies with re-
versible inhibitors of monoamine oxidase ; harmaline and related compounds. Bio-
chemical Pharmacology, 1, 160—165.

Van Wart, A.F. (1948) The Indians of the Maritime Provinces, their diseases and native
cures. Canadian Medical Association Journal, 59, 573—577.

Vargas, P.N, (1959) Revista de la Confederacion Medica Panamericana, 6, 1 (referenced in
R .W. Brimblecombe and R.M. Pinder, Hallucinogenic Agents, Wright-Scientechnica,
Bristol, 1975).

Veigl, F.X. (1785) Grundliche Nachrichten uber die Verfassung der Landschaft von
Maynas in Siid-Amerika bis zum Jahre 1768. In: C.G. von Murr (Ed.), Reisen einiger
Missionarien der Gesellschaft Jesu in America, Johann Eberhard, Nurnberg, pp. 1—324.

von Reis Altschul, S. (1967) Vilca and its use. In: D H. Efron, B. Holmstedt and N.S.
Kline (Eds.), Ethnopharmacological Search for Psychoactive Drugs, U.S. Department
of Health, Education and Welfare, Publ. no. 1645, Government Printing Office,
Washington, DC, pp. 307—314.

von Winning, H. (1972) Ritual ‘bed figures’ from Mexico. In: H. Von Winning and O.
Hammer (Eds.), Anecdotal Sculpture of Ancient West Mexico, Natural History Museum
of Los Angeles County, Los Angeles, pp. 31—41.

Wade, A. (1977) Martindale The Extra Pharmacopeia, 27th edn., Pharmaceutical Press,
London.

Wang Lu, L.J. and Domino, E.F. (1976) Effects of iproniazid and tranylcypromine on
the half-life of N,N-dimethyltryptamine in rat brain and liver. Biochemical Pharma-
cology, 25, 1521—1527.

Waser, P.G.(1967) The Pharmacology of Amanita muscaria. In: D .H. Efron, B. Holmstedt
and N.S5. Kline (Eds.), Ethnopharmacological Search for Psychoactive Drugs, U.S.
Department of Health, Education and Welfare, Publ. no. 1645, Government Printing
Office, Washington, DC, pp. 419—439.

Wassén, 8.H. (1965) The use of some specific kinds of South American Indian snuff and
related paraphernalia. Etnologiska Studier, 28, 3—1186.

Wassén, S.H. (1967) Anthropological survey of the use of South American snuffs. In:
D.H. Efron, B. Holmstedt and N.S. Kline (Eds.), Ethnopharmacological Search for
Psychoactive Drugs, U.S. Department of Health, Education and Welfare, Publ. no.
1645, Government Printing Office, Washington, DC, pp. 233—289.



166

Wassén, S.H, (1972a) The anthropological outlook for Amerindian Medicinal Plants, In:
T. Swain (Ed.), Plants in the Development of Modern Medicine, Harvard University
Press, Cambridge, pp. 2—65.

Wassén, S.H. (1972b) A medicine-man’s implements and plants in a Tiahuanacoid tomb
in Highland Bolivia. Etnologiska Studier, 32, 8—114.

Wassén, S.H. and Holmstedt, B. (1963) The use of parica, an ethnological and pharmaco-
logical review. Ethnos, 28, 5—45.

Wasson, R.G. (1967) Fly agaric and man. In: D .H. Efron, B. Holmstedt and N.S. Kline
(Eds.), Ethnopharmacological Search for Psychoactive Drugs, U.S, Department of
Health, Education and Welfare, Publ. No. 1645, Government Printing Office,
Washington, DC, pp. 405—414.

Wasson, R.G. (1980) The Wondrous Mushroom — Mycolatry in Mesoamerica, McGraw-
Hill Book Company, New York.

Weinstock, O. (1934) Uber unsere erfahrungen mit Belladonna-Exkludzipfchen in der
Geburtshilfe, Zentralblatt fiir Gyndkologie, 58, 1776—1778,

Wenusch, A, (1940) Chemie des Tabakblattes, Monograhiage Nicotianae-Band 3, Arthur
Geist Verlag, Bremen.

Wilbert, J. (1972) Tobacco and Shamanistic ecstasy among the Warao Indians of Vene-
zuela. In : P.T. Furst (Ed.), Flesh of the Gods — The ritual Use of Hallucinogens,
Praeger Publishers, New York, pp. 556—83.

Wilkinson, P K. Sedman, A.J., Sakmar, E., Kay, D.R. and Wagner, J.G. (1977) Pharma-
cokinetics of ethanol after oral administration in the fasting state. Journal of Pharma-
cokinetics and Biopharmaceutics, 5, 207—224.

Windholz, M. (1976) The Merck Index — An Encyclopedia of Chemicals and Drugs,
9th edn., Merck & Co., Inc., Rahway.

Young, R.E,, Hutchison, S., Milroy, R. and Kesson, C. M, (1982} The rising price of
mushrooms. Lancet, i, 213—215.



