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SUMMARY. 

An efficient differential diagnosis of mushroom 

poisoning is essential for a successful treatment of 

this type of intoxications. 

An integrated multidisciplinary approach to the 

identification of poisonous and hallucinogenic mushrooms 

by a completely interractive, - on-line - identification 

programme is proposed. 

Twenty four characters showing 127 possible states 

have been chosen to define each taxon included in the 

data bank. These characters, microscopical, ecological, 

medical and chemical are described and discussed. 

Essential information is retrieved with each taxon 

identified-, as well as a complete up to date bibliographic 

record. 

223 poisonous or suspect species of mushrooms are. 

included in the data bank which contains a total of over 

301000 data. A reference collection of 223 5cottish species 

of suspect mushrooms has been built and used to check, 

complement or expand the microscopical, ecological and 

chemical data. 
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1. INTRODUCTION. 

With the advent of modern sclentific and technol- 

ogical developments, areas once confined to religion, 

folklore, art and even gastronomy have become the concern 

of science. The study of higher fungi and their toxicology 

are two fields which have been neglected until recent 

years. Only in the last two decades has substantial syst- 

ematic research warranted the application of highly soph- 

isticated equipment in the evaluation, identification and 

diagnosis of mushroom poisoning. However, this scientific 

approach in no way denigrates the value of historical 

records obtained from folk and medical sources, it merely 

renews and increases the potential for pure research by 

suggesting new horizons. Information acquired from such 

sources should be thoroughly tested and stored as a basis 

for a completely integrated approach to the study of the 

mYcotoxicology of the higher fungi. 

The present thesis is a modest contribution to what 

will hopqfully be a major field of research and develop- 

ment. It has been helped by recent extensive contribut- 

ions which, although they do not-introduce new concepts, 

are a wealth of recorded historical, medical and scientif- 

ic information (Arietti and Tomasi, 1969/1975; Flammer, 

1980; G6rault, 1976; Heim, 1-963/1978; Lincoff and Mitchel, 
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1977; Rumack and Salzman, 1978). The success of these 

reports may be attributed to the fact that the information 

is concentrated in monographic form, rather than diluted 

in chapters included in more general works. However, they 

also fail because the subjects are presented in a way 

biased towards the individual authors' speciality, tog- 

ether with all its specialised jargon. This makes diagnos- 

tic keys difficult to follow and identification becomes a 

difficult task to the practising scientist, whether he is 

a physician, toxicologist, forensic scientist, mycologist 

or a naturalist. 

I 
Information sciences and electronics have given the 

scientific community, in the form of computers and micro- 

processors, a very potent tool for data storage, fast 

retrieval and up-dating of information. These new concepts 

have to be applied if one wants to give a wider sector of 

the scientific community access to the available up to 

date information. For a_meaningful use of these facilities, 

facts have to be consistent and complete with respect to 

the characters used for information retrieval. 

An efficient and integrated approach to the identif- 

ication of poisonous higher fungi is proposed, taking 

full advantage of modern computer services. 



-5- 

1.1 M_Vcotoxicaloqv of the Hiqher Funqi. 

Although mushrooms have been eaten since well 

before recorded history, and the toxicity of some of 

them has been known from as far back as Greek and Roman 

times, the methadic and scientific study of mycotoxicol- 

ogy only started at the end of the eighteenth century. 

Following a study of the toxicity of certain 

species of mushrooms on animals, Paulet (1793) described 

a number of toxic species, gave warnings an how to prevent 

accidents and also suggested possible means of treating 

poison-cases.. He was soon followed in the nineteenth 

century by a whole generation of scientists, such as 

Elias Fries (1794-1878) in Uppsala, who established the 

basis of modern taxonomy for the higher fungi, Mathieu 

J. B. Orfils (1787 - 1853) who. in 1813, at the age of 26, 

pioneered the era of a new science, toxicology, in his 

I'Trait6 des poisons". Finally, chemists who, with Schmie- 

deberg and Koppe (1669), isolated muscarine thus opening 

the door to a century of research on Amanita muscaria 

which culminated in 1954 with the synthesis of muscarine 

by Eugster and-Waser. 

In the 1920's and thirties, the number of general 

works, treaties and theses an poisonous mushrooms flour- 

ished. This went someway towards establishing the 
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reliability of folklore data and still provides a major 

source of information an toxic fungi (5artory and Maire, 

1921; Martin-Sans, 1929 and Henry, 1931; to name but a 

few). With the exception perhaps of Heim's general work 

in 1963, interest in mycotoxicology seemed to wane, and 

only specific aspects of research, mainly by three major 

groups headed by the Wielands in Heidelberg, Eugster in 

Nrich and Hofmann in Basle, continued (Lynen and Wieland 

U., 1937; Wieland H. and Hallermayer, 1941; Wieland T. 

and Wieland 0., 1972; Wieland T. and Faulstich, 1978;. 

Waser and Eugster, 1954; MUller and Eugster, 1965; 'Good 

et al., 1965; Catalfomo and Eugster, 1970; Hofmann et al., 

1958; Hofmann et al., 1959). 

Following advancements in medicine, fungal bio- 

chemistry, modern taxonomy and toxicology accompanied 

by a parallel development of a general interest in 

wild mushrooms as food or, in some cases, as a drug 

used-for recreational purposes, a number of textbooks 

have appeared. Of particular interest are the publications 

of Arietti and Tomasi (1969/1975), Lincoff and Mitchel 

(1977), Heim (1963/1978), Rumack and Salzman (1978) and 

Flammer (1980). Theses by G6rault (1976) on the higher 

fungi and their intoxications and by Bornet (1980) an 

intoxications due to mushrooms other than Amanita rhalloid- 

es are also of importance. These books represent today's 
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state of the art. Lincoff and Mitchel (1977) and Flammer 

(1980) with the help of mycologically or medically orient- 

ated identification methods set out an efficient and 

logical, albeit traditional, approach to the management 

of emergency toxicology in the case of mushroom poisoning. 

One major drawback is that this scheme of diagnosis and 

treatment requires a broad specialist knowledge of mycol- 

ogy/anatomy, botany, chemistry and/or medicine. Such 

broad training would only be feasible if the majority of 

toxicological emergencies arose from this particular type 

of poisoning, which is not the case. In fact, it would 

be bad management to induce laboratory directors, in 

charge of toxicological centres, to divert their experts' 

normal priorities towards such a marginal problem. 

Statistics an mushroom poisoning are scarce, scatter- 

ed and most of the time not reliable. To illustrate 

the argument one need only look at enquiries made to 

the British National Poisons Information Centres 

(Moffat, 1960). In 1977,32'892 enquiries were processed, 

of which only about 10 % concerned plants and insect bites. 

Certainly less than 10 % of those concerned mushrooms with 

for instance, only 16 such enquiries for Scotland (Margot, 

1977). Most of these 16 reports concerned small children 

who ate unidentified mushrooms and were sent to hospital 

by worried parents, rather than because poisoning 
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symptoms developed. 

Over a thirty year period (1920 - 1950), Ramsbottom 

(1953) reported 39 fatalities due to mushroom poisoning 

in England and Wales. This number is in marked contrast 

to the total number of deaths caused by poisoning in 

England and Wales in a single year (1975). These latter 

2984 deaths mainly involved manufactured drugs (Moffat, 

1980). 

A more worrying example is highlighted in a recent 

thesis by Bornet (1980). In Switzerland, where there is 

a control organisation of mushroom collections and a fairly 

extensive network of specialists trained in the identif- 

ication of mushrooms (VAPKO : Vereinigung der amtlichen 

Pilzkontrollorgane), there were only 806 calls to the 

"Centre Suisse d1information toxicologique" in Nrich 

relating to mushroom intoxications between 1966 and 1978 

out of a total 1001554. Of these 806 calls, 134 

concerned poisoning with Amanita phalloides and related 

species, 87 suspected mush room poisonings were found to 

be unconnected with fungi and 342 cases concerned 

unidentified species. Of the remaining 243 calls, 

mushroom identification was conclusive in all but 15. 

In one case of intoxication involving a whole family, 

the parents and child were sent to differen, t hospitals 

and the child subsequently died. The parents were found 
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to have been intoxicated with Amanita phalloides (Death 

Cap), whereas the death of the child was attributed to 

Armillaria mellea (Honey Fungus), a perfectly edible 

mushroom under usual circumstances. Bornet painted a 

bleak picture about the value of the identification of 

mushrooms inv6lved in past poisoning cases and their use 

in statistics. He judged that only approximately one third 

of the identifications were acceptable, although some of 

his criteria for acceptance he considered, in his own 

words, "parfois subjectifs et discutables" *. 

These reports are sufficient to highlight the artif- 

iciality of such well thought-out books and leave no 

alternative but to have at hand a number of specialists 

(i. e. a mycologist, a'n analytical chemist, a toxicologist, 

a kidney or liver specialist, etc) who can be contacted 

in an emergency to help the practitioner. 

Whilst such an arrangement might lead to a correct 

identification of the problem, it might also introduce 

an unacceptable and perhaps fatal time delay. before 

diagnosis is complete and treatment instituted. 

The traditional approach to the identification of mush- 

rooms usually incorporates the use of diagnostic keys, that 

is the identification is obtained after a set of questions 

* "sometimes subjective and-debatable" 
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has been answered. These are in a sequential order, and 

at each step two (dichotomous keys) or more (polytomous 

keys) answers are possible. Each answert in turn, leads 

to a new question which has two or more answers, etc 

until a species is diagnosed. The alternative parts of 

questions in keys are called leads because they lead from 

one question to another. Each fundamental item of inform- 

ation in a key is called a character. Characters, when 

observed, are seen to show various states (or values or 

attributes). For example 11colour" is a character and "red", 

Iblue", "yellow", etc are each one state of this character. 

Inan hypothetical key an answer of "red" to the question 

"What is the colour of the cap? " will lead after x steps 

to the identification of Amanita muscaria, whereas "green" 

would lead to Amanita 13halloides after y steps. 

Should one of the characters be missing near the 

start of a key. an identification becomes impossible and 

the problem remains in its entirety. 

Another problem arises from possible errors made 

during the use of the keys by identifying characters not 

clearly defined in a given sample. If the error occurs 

near the beginning of the key, the consequences may be 

critical: the wrong lead will be followed and the user 

will continue in the wrong part of the key. If the above 



- 11 - 

example is used, the colour of a dry or old cap might 

be identified as brown, instead of green, thereby leading 

the user to a totally wrong and potentially dangerous 

conclusion. The fact that an answer is necessary at 

each step of the key is, a serious drawback because samples 

provided in emergency toxicology are rarely complete and 

in good condition. Therefore every chance exists that the 

keys either cannot be used, or worse, can lead to the 

wrong answer with all the im plications that follow. 

On the other hand, with the increased interest in 

natural food resources and also in hallucinogens by a 

marginal sector of the population, it is clear that cases 

of accidental intoxication will increase, as has been 

demonstrated lately (Watling, 1980; Short et al., 1980) 

Detailed information is therefore required on the ident- 

ification of the mushrooms concerned, whether they are 

submitted for analysis as large and fresh samples or, 

more likely, as old fragments such as from stomach washings 

or meal remnants. With respect to the latter situation, the 

identification of the mushroom and any information on the 

pharmacokinetics of any toxins present would be of great 

help to the physician and clinical chemist in deciding 

the prognosis of the patient. 
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II. REQUIREMENTS FOR AN IDENTIFICATION PROGRAMME. 

From the above introduction, it is clear that a 

mass of information exists which, if made accessible 

to the clinician, will lead to a proper management of 

mushroom poisoning cases. However, because the problem 

is marginal in the context of the total number of 

poisoning cases, it cannot be expected, at present, 

for this information to be made available as quickly 

and efficiently as it should be. As a first step towards 

a successful treatment, it is necessary to establish an 

efficient mushroom identification method initially using 

existing data, but capable of expansion to include know- 

ledge of toxic fungi accumulated by studying certain 

limited aspects of the chemistry, pharmacology and tox- 

icity of certain species or genera. 

2.1 Requirements for an Efficient Identification Method. 

A list of suspect and known poisonous mushroom 

species should be recorded based upon information derived 

from historical and medical sources as well as the state 

of knowledge of each species from the point of view of 

their taxonomy and chemistry. A number of fundamental 

items of information should then be selected 
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from the data matrix : these are-the diaqnostic 

characters,. They should fulfil certain criteria so as to 

offer a high degree of usefulness for the purpose of 

identification. These criteria are governed mainly by 

their ease of observation and the information content 

of the character used. This latter concept is not absol- 

ute and has to be weighed in relation to the objects to 

be identified or taxa under study. (sing. "taxon" = taxon- 

omic group., of any rank. Every individual fungus is treated 

as belonging to a number of taxa of consecutively subord- 

inate ranks, among which the rank of species is basal 

(Hawksworth, 1974)). 

These characters and their states, for obvious 

reasons, should show as little variation within taxa 

as possible and the states should be mutually exclusive. 

It is also essential that any selection and sequence of 

characters can be used in the identification process, 

because the material under investigation may be incom- 

plete or fragmentary. Furthermore, the user might have 

a limited knowledge of only certain types of characters 

used in the key, or might even want to limit himself 

to the use of these characters. 

If the material, or the user, cannot generate 

enough characteristic information to reduce the identity 
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of a specimen to a single taxon, a short list of taxa 

should be obtained which might just provide the infor- 

mation required in an emergency. Keys where any select- 

ion of characters may be used, and in any order, are 

called multi-access keys (Pankhurst, 1978). This is the 

first requirement for an efficient identification system 

independent from the data matrix itself. 

Another requirement is that the identification 

should not necessarily depend on the correct observation 

of all the characters; that is, some errors should be 

tolerated. Some extremely useful characters might be 

difficult to observe or untypical of a given taxon 

under some extreme circumstances and might be genuinely 

mistaken. Rather than have no identification due to a 

mistaken observation, the computer can be told what 

number and which characters are permissible as disag- 

reements. This is a precaution against the effect of 

erroneous characters in the specimen description called 

variability limit by Morse (in Pankhurst, 197B). That 

means that the data observed are compared with all the 

sets of data of the taxa included in the data bank and 

identified with whichever of these agrees exactly, or is 

the most similar when no agreement is found. 

Conventional multi-access keys produced on punched 

cards fit these requirements and have been used in a 
.0 
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number of fields. However, they suffer some major draw- 

backs which rule them out of the present project: they 

are not easy to publish, they are expensive, bulky and 

fragile. Furthermore, they are slow to use and not easy 

to update. 

These drawbacks illustrate further requirements for 

an efficient system of identification in the case of 

mushroom poisoning. The system should be fast, that is, 

the time scale should be in terms of seconds rather than 

minutes or even hours as is common with traditional syst- 

ems. It should also be readily updated and corrected 

without involving major alterations to the whole system. 

The cost/benefit ratio should be low, so that the system 

can have a wide application. Finally, and above all, such 

an identification should be reliable and accurate as far 

as the matching or identification process is concerned. 

For this reason, the data should be carefully and thor- 

oughly tested and checked so that, provided the observed 

data is accurate, there is a high degree of certainty 

that the results are strictly accurate. 

In short, the system should not be intelligent, but 

capable of making complex decisions and matchings in a 

matter of seconds once all the necessary data has been 

provided. Computers are ideal tools for such an identific- 

ation scheme once the factual data is complete and 
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consistent, in that they can produce accurate and fast 

identifications. Computers are available to most hospit- 

als, universities, toxicological centres and forensic 

science laboratories and this justifies their use in such 

fields as mycotoxicology. 

In order to have an identification system as fool- 

proof as is humanly possible, a number of requirements 

should be further included into the system, bearing in 

mind computer capabilities and programme lbgic. 

The main and first requirement is that it should 

be easy for the user to handle. He should not have to 

code the information collected but should be able to 

use his own natural language to communicate with or 

command the machine. The user should also be free to 

use and choose any character at random included in the 

programme and finally to select how many and which char- 

acters are permissible as disagreements if no perfect 

match is found. 

These facilities are offered by a completely inter- 

active or on-line identification programme. The user has 

a computer terminal, in the case of a large time-sharing 

computer system, or a desk-top microcomputer with a key- 

board for typing instructions, and a printer or a visual 

display unit (VDU) for obtaining the answers in the form 
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of a dialog. 

2.1 . 1. Summarv. 

The requirements for an efficient management of 

mushroom poisoning through the identification of the 

causative agent cover two basic aspects: the data matrix 

and the key system. 

The data matrix is a series of descriptions of 

the taxa. The descriptions have to be complete and 

accurate if an automatic system is to be used. From 

that, a number of characters, which are easy to observe 

and/or have a high information content, have to be select- 

I ad to be used in the identification process. 

The key system must provide a multi-access facility, 

be fast and easy to update. It should also be reliable, 

accurate, have a low cost/benefit ratio-and a language 

understandable to the user. Finally it should be capable of 

ac-commodating --= a limited amount of incorrect information 

in such a way that the whole-system does not fail. 

An on-line identification programme is offered here 

as a tool fulfilling all these requirements. 
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2.2. The Data Matrix. 

Before any computing, or before data can be coded in 

a format or in a way which is useful for identification, 

the data must be collected. It may be obtained by a liter- 

ature or field research, or by analytical means. The total 

data can be conveniently divided into two partially over- 

lapping categories: that of the data retrieval and the 

diaqnostic data. 

2.2.1. Data Retrieval. 

Part of the data matrix, the data retrieval, should 

consist of information one would wish to retrieve in an 

emergency. Experience and good sense has shown that the 

following information is required in most poisoning cases: 

- identity of the poisonous species 

- its frequency of occurrence 

- the toxin involved 

- the favoured treatment 

- bibliographic information 

- the relative toxicity 

- the geographical distribution. 
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2.2.1.1. Identity of the Poisonous Species. 

As in most taxonamical systems, there is no univ- 

ersal agreement an the identity of families, genera and 

species. Different taxonomists use different names for 

identical species. For example, the genus Pholiota is 

included in the family Cortinariaceae by British authors 

(Dennis et al. 1960) whereas it is included in the family 

Strophariaceae by their American (Singer, 1975) or German- 

speaking counterparts (Moser, 1978); the genus Hvpholoma 

(Moser, 1978', - Dennis et al. 1960) is called Naematoloma 

by American authors (Singer, 1975). ýSimilarly, the species 

PsilocVbe wassonii described by Heim (1957) is called 

Psilocvbe muliercula by Singer and Smith (1958), and so 

on. These intricate inconsistencies warrant the use of a 

taxonamical reference, which is used throughout the pres- 

ent work unless otherwise stated. That reference is the 

"Check List of British Aqarics and Boletill (Dennis et al. 

1960) and its subsequent amendments and complements 

(Orton, 1964; 1969; 1972; 1976 a; 1976 b; Watling, 1967; 

1970; 1972; Henderson et al. 1969; Orton & Watling, 1979; 

Rayner, 1974). 
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2.2.1.2. FrequencV of Occurrence 

It may be important to know just how common a 

given species may be in order to assess if that species 

is likely to be involved in a large scale poisoning such 

as described by Grzymala (1957) for Cortinarius orellanus 

which occurred in Poland in 1952. From such information 

it should also be possible to assess to a certain extent 

the danger to public health and safety. The frequency of 

occurrence of mushrooms is a very difficult factor to 

determine due not only to the lack of extensive records 

but also because of variability associated with differing 

weather conditions, geographical location and other ecol- 

ogical factors. With all its limitations, ýa frequency of 

occurrence in Great Britain is included in the data matrix 

as a guide or an estimate. It prises from information 

gathered by the British Mycological Society (Rayner, 1980) 

during the forays of autumn 1958 to spring 1976. Frequencies 

are expressed as the number of localities at which the 

species was foundo determined as a percentage of the total 

number visited, i. e. 253 locations. It provides a fairly 

good'and,. at least, objective estimate of the relative 

frequency of species included in the British Check List 

(Dennis et al. 1960). Despite its limitations, this is 

likely to be preferable to the rather subjective evaluations 
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to be found in traditional fungal floras. In such a 

survey it is natural that easily identified, or widely 

known species will appear to be more frequent than they 

are, whereas less easily identified species may appear 

to be rarer. Furthermore, since the forays take place 

each year in May and September, the frequency of species 

that fructify mainly during these two months will be 

overestimated. This frequency value may also be affected 

by how the sporophore is distributed, that is, it may 

grow in high densities in a limited number of areas and 

show a lower frequency (i. e. less important toxicologic- 

ally) than another mushroom which is widespread through- 

out the country, but producing only a small amount of 

sporophores. It should be clear here that the reverse is 

true, i. e. that a high density species is more likely to 

be involved in a case of mass poisoning such as exper-_ 

ienced in Poland in 1952 (Grzymala, 1957), although the 

frequency value may tend to indicate otherwise. MYcolog- 

ists, throughout Britain, are recording data, which, as 

time goes on, may prove more accurate and will replace 

the present values where adjustments prove necessary. 
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2.2.1.3. Toxins. 

The identity of the toxins is to be found in both 

the data retrieval and the diagnostic data. It is given 

here for completeness and to help the non-chemist. This 

repetition is necessary because the key is intended for 

specialists in widely different fields. The taxonomist, 

or clinician identifying a poisonous mushroom will also 

want to know the identity of any toxin associated with 

that particular mushroom. If the toxin proves to be 

unknown, the specimen should be forwarded to an analyst/ 

chemist/toxicologist in order that the chemical entity 

responsible for intoxication can be identified and its 

toxicity established. This information can eventually be 

used to extend the data system. 

2.2.1.4. Favoured Treatment. 

For practical purposes, the fourth data to be 

retrieved is a short outline of the treatment generally 

accepted as best at the time of presentation of this 

thesis. 

In some cases, where the toxin is well known, such 

as muscarine, the treatment is simple and an antidote 

to muscarine can be administered. In other cases, the 
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toxin is either unknown or treatment for a particular 

poison has not been firmly established, usually because 

of a lack of knowledge of what happens in the body when 

such a toxin is ingested. Extensive research is still 

necessary if the efficient management of all mushroom 

intoxications is to be achieved. 

2.2.1.5. Bibliographic Information. 

While the present programme has some tolerance for 

errors, the results have still to be checked by compar- 

ison with full descriptions, illustrations, or, better 

even, with preserved or voucher specimens. Therefore 

three bibliographic references are included which allow 

the user to find complementary information. 

The three texts selected are reviews, or the most 

complete work on a given aspect of a certain species. 

When modern relevant information is found, preferably 

in English and of easy access (i. e. in widely available 

publications), it is selected and preferred to original 

work published in different languages and in sometimes 

obscure journals. 

The first reference gives a complete taxonomical 

description of the species, that is to say it includes 
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macroscopical features, smell, taste, microscopical 

features, ecological data and, in most recent public- 

ations, herbarium references. Often a comment describes 

and discusses differences between closely related taxa. 

The second reference deals with the isolation and 

identification of the toxin(s) where known, or gives a 

survey . of what is known about the chemistry of the 

given species under investigation. It does not necessar- 

ily relate to the species itself, but to the toxin known 

or suspected to be present in the species. 

Lastly, the third reference gives detailed inform- 

ation on the symptoms of the intoxication and its treat- 

ment or proposed treatment. As before, the text relates 

to the toxinjs) and not necessarily to the species under 

investigation. 

2.2.1.6. Relative Toxicitv. 

An assessment of the relative toxicity of describ- 

ed species is given. This assessment is purely inform- 

ative and cannot be measured in any real terms. It is 

based an medical records which indicate that some mush- 

roams provoke often fatal intoxications, as is the case 

of Amanita phalloides, estimated to be at the source of 
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75 to 90 % of all deaths due to mushroom poisoning. 

Some are dangerous, but rarely fatal such as Entoloma 

sinuatum, some rarely dangerous such as, Aqaricus xantho- 

dermus (no death reported, this species is eaten without 

ill-effects by many), or even only upsetting under cert- 

ain circumstances, such as. Coprinus atramentarius (cond- 

itional intoxication in the presence of alcohol). How 

to distinguish the degree and severity of intoxication 

is not clear and is based an historical repute. Until 

proper statistics exist on the concentration of the 

different toxins in the fungi, the frequency of occurrence 

in a given area and-the reliable identification of all 

mushrooms involved in poisoning cases, this relative 

estimation of the toxicity will remain an'educated 

guesswork (i. e. very subjective). 

2.2.1.7. Geographical Distribution. 

The distribution of European species is well docum- 

ented and it is even possible to distinguish North or 

South European flora or mountain flora. This is true too 

for North American species, but otherwise records are 

scattered, sometimes inaccurate and in any case incomp- 

lete. The indication of a geographical distribution in 

this thesis is as known at the time of filing of the data, 

and should be regularly up-Oated. 
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2.2.1.8. Discussion and Example. 

The final format of the retrieval data has been 

modified and completed after discussion and consulta- 

tion with interested sectors of the scientific commun- 

ity. Extensive testing has shown that all the necessary data 

is retrieved and that it provides an efficient service 

for use in an emergency situation providing an accurate 

diagnosis of the source of the intoxication is estab- 

lished. 

Figure 1 illustrates the form in whic'h the data is 

retrieved. It is all condensed in a maximum of six lines 

of text. The species is identified by its generic name 

PsilocVbe, specific name semilanceata and the taxonomic 

authors who described and named the species (Fr. )Kum. 

(Fr. = Fries who described first Agaricus semilanceatust 

name altered to Psilocybe semilanceata by Kum. = Kummer; 

who elevated Psilocybe to the rank of a genus). It is 

followed by six lines of text giving all the necessary 

information to deal with an emergency case involving this 

- mushroom. 

Figure 1: Data retrieval's presentation: an example. 

POSSIBLE SPECIES(EXACT HATCH ON SUPPLIED DATA) 
PSILOCYBE SEMILANCERTA (FR)KUM UK FREQ 5.3 PSILOCYSIN/tHOOL HALL. 
PROPOSED TREATME14T PREVE14T P8.30MENHANCE EXCRET, RESTRRIM SELF DESTRUCT 
BEHAV, QUIET POSSIB DlAZE? RM-CMLORPP0*MAZINE TRXON VON MICHRELIS (1977) 
Z PILZK 43,305-3ig CHER HOFMqMN ET AL (1339)KELY CHIM RCTR 42j1557-072 
RED LINCOFF & MITCHEL Ci9? 7)TOX & HRLLUC. KUSHROGM POISONING*VRN NOS7- 
RAND, Q, MY HALLUCINOGEN- UPSETTING EU; M. RM. 
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2.2.2. Diaqnostic Data. 

The other set of data, a prerequisite for an ident, 

ification programme, is a data bank consisting of a comp- 

ilation of diagnostic characters and their respective 

states found in different species. This thesis describes 

a wide range of characters identified from different 

scientific sources, chemical, morphological, pharmacol- 

ogical, geographical, historical and ecological. 

The choice of diagnostic characters is of prime 

importance since the whole identification process relies 

solely on the knowledge of these characters and their 

corresponding states. A number of factors have to be 

taken into account, before a character can be chosen as 

part of a programme. It has to answer a number of general 

criteria. 

The first criterion is that the character should be 

stable within certain limits and its states should not be 

alterable from one to another. For example, if one takes 

the character 11colour of the cap", in the case of Russula, 

the dyes giving the cap colour are water soluble and the 

state shown may be "red" in dry weather conditions or 

"white" after a shower! i. e. this character is not stable. 

All characters which change quickly in a mushroom, such 
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as colour, texture, stickiness, shape, smell and flavour 

and, for that matter most macroscapical data should be 

excluded from an identification system because in most 

emergency poisoning cases the sample is fragmentary, half 

digested, cooked and/or decomposed since they are often 

collected from litter bins or as left-overs after a meal. 

A second criterion is the ease of observation of a 

character. An easily observed and stable character is 

likely to be important in a diagnostic key because it 

i:, in be used by relatively unexperienced personnel. 

A third and important criterion is the information 

content of a given character, i. e. a character that splits 

species quafititatively in roughly equivalent groups is a 

good character with a high information content whereas 

characters dividing species in grossly unequal groups 

might be highly diagnostic for a particular group of 

species, but of little use for distinguishing species in 

general. 

Other useful criteria are the independence of char- 

acters and the discreteness of the states of the differ- 

ent characters. For example, the cause and the effects 

are dependent characters. In the case of mushroom poison- 

ing, the analysis of the toxins and the observation of 

the symptoms define two separate but dependent characters. 
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Used concurrently, they do not further the identification 

and the use of only one character is required. Similarly, 

continuous characters are not useful in the identificat- 

tion process because they cannot be defined within precise 

limits and overlap between states is almost inevitable. 

Only when the states show widely different values can they 

be of some help to the identification. 

All these criteria are rarely united for a given 

character and a balance between good and bad features 

should be made before it is included in the key. The 

ease of observation probably outweighs all the other 

criteria when the users of a key are from widely diff- 

erent academic disciplines, and by no means specialists 

in the field of mYcotoxicology. 

Unfortunately, the information content of easily 

observable characters is not always very good and, there- 

fore, highly informative characters also have to be 

included to allow for species identification when nec- 

essary, rather than identification of a group of closely 

related species. The discriminative power of a character 

is not an absolute concept and has only meaning in relat- 

tion to the taxa which are taken into consideration in 

the data bank. 
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Each discipline included under the all embracing 

term of mYcotoxicology has its own specialised characters 

which should be represented in the key, thus allowing 

a reasonable diagnosis based an the one speciality with 

perhaps only one or two easily identified characters 

pertaining to other disciplines. 

Because of all these reasons, the measure of the 

information content or of the separation coefficient for 

each character becomes meaningless and will even vary 

considerably depending on the qualifications or ability 

of the user of the key. The choice of each character 

included is discussed in its own right and in relation 

to other characters as seen by the author. An objective 

weighting being impossible, the choice of characters 

has therefore been subjective and based an personal 

experience. The usefulness of certain characters (micro- 

scopical) is demonstrated by their extensive use in 

traditional keys. 

2.2.2.1. Character Choice. 

For practical reasons, the characters are grouped 

by user's specialities rather than in the order they 

are used in the programme. Each character's name is 

followed by a number in brackets indicating its position 
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in the key. For example "Toxins" (14) indicates that the 

character "toxins" is the character number 14 in the list 

used by the computer. 

Four separate groups of characters are included: 

1) microscopical characters (title 2.2.2.1.1. ) 

2) ecological characters (title 2.2.2.1.2. ) 

3) medical characters (title 2.2.2.1.3. ) 

4) chemical characters (title 2.2.2.1.4. ) 

2.2.2.1.1. Microscopical Characters. 

2.2.2.1.1.1. Introduction. 

These characters are traditionally used by modern 

taxonomists and folloý the definitions laid down in the 

"Introduction to the Agarics and Boletill of the British 

Fungus Flora (Henderson et al. 1969) and further detailed 

by Largent et al. (1977). Being the traditional means of 
I 

identification of mushrooms, these characters are indeed 

sufficient to permit the identification of the taxa 

included in the key. 

For practical reasons, states of characters which 

are numerous, or continuous have been categorised in 

groups of related states which are still found to carry 
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a useful information content, in order to allow a useful 

split within the included taxa. 

With the publication of the first observation of 

fungal spores in 158B by Giambattista della Porta 

(Ainsworth, 1976), one of the most useful elements for 

mushroom identification was discovered. 

Eight diagnostic characters based on the morphology 

of the spares are used here, whereas only five, three and 

one are based an the hymenium structures, the hyphal trama 

and the cuticle respectively. (see Figure 2). 

These characters are almost always present, even in 

the smallest fragmentary material, and some keep their 

diagnostic value even after they have been through extreme 

conditions (e. g. spores are still found in perfect cond- 

ition in gastric lavage of poisoned people exhibiting a 

rapid onset of symptoms). 

Prior to describing each character and its location 

in detail, it is assumed that the reader/user of the key 

has some experience of basic microscopy. An ordinary 

student's microscope with magnification capabilities of 

30 to 300 x is perfectly adequate for most, if not all, 

the microscopical examinations. 

Whenever a reagent is mentioned for a special 
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purpose (e. g. staining), its composition is referred to 

and described in the appendix (title 6.1) 

2.2.2.1.1.2. Anatomic characters. 

Each character used for identification has a 

special purpose and a specific position in the anatomy 

of a carpophore. A number of sections can be made, and 

are illustrated in Figure 2. All the sections are made 

on the pileus and three sections show all the micro- 

scopical features of interest: 

A: section 1: surface of the pileus 

B: section 2: transverse section of the gills 

C: section 3: part of a gill 

The position of each character used here is always 

located in relation to the above sections in the sub- 

sequent chapters. 

2.2.2.1.1.3. Cuticle Structure. (18) 

States: - cellular 

- filamentous 

- absent 

A section of the surface of the pileus (section 1), 

which can be described as a scalp shows the general 



37 - 

c 
.H 
-0 
cu 
(n 

G 
-P u 

(o 
.C u 

0 
-C 

tu 
u 
0 

-j 
0 

E 
0 
0 

ul 

(a 

4- 
0 

cu 

-C CL 
0 
CL 

u 

(13 

4- 
0 

c 
0 

u 
Q 

CN 

CY 
.H 
L- 

E 

ac 

j 
E 
E 

cn 
0 
P 

CL 

a 
0 

(13 
u 

., I 
4- 
, rq 
4-) 
c 
(D 

cu 
.C 
-P 

'k- 

00 

0) 

M 

4- 
0 

c 
0 

u 
a3 
co 

M 

(n p CU 

m 
c 
(a 
H 

44 

cli 

c 
0 

.H 

u 
M 

(n 

m 

U3 
:3 
cu 

Cý 

Q) 

4-3 

4- 
0 

(D 
u 
(a 

4- 

fn 

c 

0 

u 

(1) 
ul 

r-I 
P-1 

4- 
0 

4-) 
p 
(13 
CL 

cr) 

c 
0 

. rj 
4-ý 
u 
co 
U) 

U 



3B 

configuration of the outer surface of the pileus called 

the cuticle or pileipellis. This configuration can be one 

of two types in the Basidiomycetes: either cellular or 

filamentous. These states are illustrated in Figure 3. 

This is one of four characters used by modern tax- 

onomists to split the Basidiomycetes into families and, 

as such, is an importan! diagnostic character (See Table 1). 

This feature is totally absent from the carpophores of 

the Ascomycetes which have their hymenial layer an their 

external surface. 

This feature is unlikely to be found in gastric 

lavage, but can, for instance, still be observed in 

remnants of meals. 

2.2.2.1.1.4. Transverse Section of the Gills. 

This section (section 2; Fig. 2) gives the most 

rewarding results because all but three microscopical 

features can be studied an this section. 

2.2.2.1.1.5. Pileus Trama (16) 

States :- homoiomerous 

- heteramerous 
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cellulcr 

filanentous 

Figure 3,: Cuticle Structure 
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The pileus trama describes the arrangement of the 

hyphae in the flesh of the pileus. This trama can be one 

of two types: the flesh can be made of filamentous inter- 

twined cells and form an homogeneous tissue called homo- 

iomerous or it can be made of intertwined filamentous 

cells intersperced with nests of spherical cells. The 

latter arrangement is called heteromerous trama. Figure 

4 illustrates these two types of trama. 

This is the second of four characters used by the 

taxonomists to split the Agaricales into their sixteen 

recognised families. Although this is an important taxon- 

omic character, it is not very useful in our context 

because only one large family has the feature "heteromerous" 

trama and only a few mildly poisonous mushrooms are found. 

in that family (Russulaceae). 

This feature can also be observed in sections of the 

flesh of ascocarps. 

2.2.2.1.1.6. Gill Trama. (17) 

States :- regular 

- inverse 

- bilateral 

- irregular 

- absent 
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homoiomerous heteromerous 

Fiqure 4: Structures of the Pileus Trama. 
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As previously mentioned, gills are absent in the 

Ascomycetes and therefore this character cannot be 

observed and is qualified as "absent". 

The gill trama present four different states which 

give a useful split within the Agaricales. It is the 

third character used by modern taxonomists to define 

the 16 families of the Agaricales (see Table 1). 

The four states are described by the arrangement of 

the hyphal cells down the gills or lamellae. It may be 

"regular", where the cells are arranged in straight 

parallel lines, "bilateral" where the cells diverge 

down towards the surface of the gills like the branches 

of a fir tree, "inverse" where the hyphae appear to 

converge down towards the centre of the trama and 

finally "irregular" where no specific arrangement can 

be observed. These states are illustrated in Figure 5. 

The feature "irregular" qualifies all the genera and 

families which show an indefinite structure, and as such, 

includes mushrooms with a heteromerous pileus trama 

extending into the gills. 

2.2.2.1.1.7. The Hvmenium. 

On the surface and edge of the gills, a differentiated 
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basidia 
spore 

cystidic 
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Fiqure 5: Gill Trama and Gill Surface (Hymenium) 

inverse regular 

bilateral irregular 
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layer of cells, reproductive and sterile, may be found: 

the hymenium. In the AscomYcetes, the genera of interest 

here bear their hymenium on the outer surface of the cap. 

Two types of cells have interesting diagnostic feat- 

ures for identification: the reproductive cells, the 

basidia, spore bearing structures of the Basidiomycetes, 

or the asci, spore enclosing structure of the Ascomycetes 

and the sterile cells or cVstidia. These latter cells 

are absent in the Ascomycetes and may be present on the 

margin (marginal cystidia = cheilocystidia) or on the 

faces (facial cystidia = pleurocystidia) of the gills 

of the Agaricales. They have specific shapes, colour 

and sizes which are going to be discussed subsequently. 

The spore, which on germination gives rise to a new 

mycelium, is produced in the hymenial layer. Over the 

past two, centuries it has been the most widely used 

feature for the identification of mushrooms. Under 

extreme treatment, spores are very resistant and retain 

their diagnostic features. It is such an important and 

stable structure that it accounts for eight identific- 

ation characters used here. Although not totally indep- 

endent, these characters are all included because they 

are easy to observe and qualify. 
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2.2.2.1.1.8. Colour of the Spore Print. 
1(13) 

States white 

pink 

brown 

black 

The most important character used in modern and 

traditional keys is the colour of the spores, best 

observed as a spore print. 

Although the range of colours is large, it can be 

conveniently divided into the four above mentioned states. 

The state "white" includes the white, the pale cream 

to cream and the pale to brightly yellow (greenish in 

one case) coloured spores. "Pink" varies from bright pink 

to salmon, coral and peach while "brown"includes varicup 

shades of brown from dull clay-brown or ochraceaus to 

bright rust-brown. Finally "black" covers the purplish, 

and the purple black to black shades. Reference colours 

are found in the"Flora of British Fungi: Colour Identif- 

ication Chart" (Henderson et al. 1969) available separ- 

ately from the Royal Botanic Garden in Edinburgh. 

The spore print colour is the fourth microscopical 

character used by taxonomists to divide the Agaricales 
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into families (Table 1). It is now possible using the 

first four anatomical characters described above to 

place a mushroom into a family. The obvious result of 

this is that if a mushroom is involved in a poisoning 

case and these four features are available, then the 

species must belong to only a few related species. 

This is demonstrated and summarised in Table 1. 

2.2.2.1.1.9. Spore Colour under the Microscope. (6) 

States clear Substates amyloid 
I 

- inamyloid 

- dextrinoid 

- uncertain 

- pale brown 

I- 
pale pink 

- dark Substates: - resistant 

- dissolves 

- uncertain 

The colour of a spore print is one of the most 

useful and easily observed characters, but it is rarely 

available in a poisoning situation because a fresh 

specimen is required before a spore print can be made! 
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Russulaceae Het Irr w Fil amylaid spares 

Boletaceae Ham Bil br Fil no gills: tubes 

Paxillaceae Ham Bil br Fil 

Gomphidiaceae Ham Bil bi Fil 

Amanitaceae Ham Bil w Fil 

Plutaceae Ham Inv p Fil/Cel 

Entalomataceae Ham Reg p Fil angular spores 

Agaricaceae Ham Reg bl Fil 

Lepictaceae Ham Reg w Fil/Cel dextrincid spores 

Straphariaceae Ham Reg bi Fil 

Cortinariaceae Ham Reg br Fil 

Coprinaceae Ham Reg bi Cel 

Bolbitiaceae Ham Reg br Cel 

Hygrophoraceae Ham Reg/Bil w Cel/Fil long basidia 

Tricholomatacea eHom Reg/Bil w Cel/Fil 

Pleurotaceae Ham Irr w Fil 

Table 1: see the legend of the facing page 
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Table 1: The sixteen families of the Agaricales 

as defined by four anatomical characters 

(based an a field course by Dr. Roy Watling, 

Royal Botanic Garden, Edinburgh) 

The abbreviations are the first letters of 

the respective states of the different 

characters: Het = heteromerous 

Hom = homoiamerous 

Irr = irregular 

Bil = bilateral 

Reg = regular 

Inv = inverse 

w= white 

br = brown 

bl = black 

p= pink 

Fil = filamentous 

Cel = cellular 

They are discussed in chapters 2.2.2.1.1.3; 

2.2.2.1.1.5; 2.2.2.1.1.6 and 2.2.2.1.1.8. 
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While an experienced microscopist and mycologist is 

able to categorise the spore colour accurately from its 

microscopical examination, it cannot be expected that the 

same result will be obtained from the non-specialist but 

he should be able to distinguish the states "clear" (also 

called transparent or hyaline) and "dark" fairly accurately. 

These two states correspond exactly to the states "white" 

and "black" described in the previous chapter (2.2.2.1.1.8. ) 

The unexperienced analyst might not be able to distinguish 

between the two intermediate states, "pale brown" and "pale 

pink" ( "brown" and "pink" of the previous character resp- 

ectively). Users should be aware of this drawback and avoid 

this character if they are uncertain with its determination, 

despite its tremendous informative content. 

The state "clear" is divided into four substates. 

A chemical reagent, Melzer's Iodine (see appendix 6.1.1. ) 

is necessary to observe these substates. When the reagent 

is unavailable to the analyst, the feature remains"uncert- 

ain". Otherwise, three reactions may occur. The spare 

surface can become blue to purple in colour and is usually 

referred to as"amyloid". Alternatively, the spore can 

remain unchanged or clear and is termed "inamylaid". If 

the spore turns reddish to purplish brown it demonstrate 

the feature called "dextrinoid" by British authors 

(Henderson et al. 1969) or "pseudoamyloid" by American 
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authors (Singer, 1975). The chemical significance of 

these reactions is not known. 

Melzer's reagent is relatively unstable and it 

makes its application impractical, but this drawback 

is compensated by the usefulness of the reaction in 

separating some of the most dangerous toxic mushrooms 

into definite small groups. 

Similarly, the state "dark" is further divided 

into three substates after treatment with concentrated 

sulphuric acid. The pigments of the dark spores either 

resist (i. e. substate "resistant") or dissolve in the 

acid (i. e. substate "dissolves"). When the acid is un- 

available and the reaction is not attempted the substate 

is defined as "uncertain". This reaction has a limited 

interest and is only useful in separating genera within 

the Coprinaceae family (see Table 2). 

2.2.2.1.1.10. Spore Length and Soore Breadth. (11 and 12) 

Length ; tmtpq :- less than 6,,, km 

68m 

8 --lo m 

10 -- 12 
1/1 

m 

12 - 17 
/11 

M 

more than 17 /m 
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BASIDIOMYCETES. 

Order- Aqaricales 

1. Aqaricaceae VII. Gomphidiaceae 

Agaricus Fr. 
VIII. Hvqrophoraceae 

II. Amanitaceae Hygrocybe (Fr. )WUnsche 

Amanita (Fr. )Gray 
Ix. Lepiotaceae 

III. Bolbitiaceae Lepiota (Fr. )Gray 

Conocybe Fayod Leucocoprinus Pat. 

IV. Boletaceae X. Paxillaceae 

Boletus Fr. Paxillus Fr. 

Tylopilus Karst. 
xi. Pleurotaceae 

V. Coprinaceae 
XII. Entalomataceae 

Copelandia Bres. 
Entoloma (Fr. )Kum. 

Coprinus (Fr. )Gray 
Nolanea (Fr. )Kum. 

Panaeolus (Fr. )Qu6l. 
XIII. Russulaceae 

VI. Cortinariaceae 
Lactarius Gray 

Cortinarius Fr. 
Russula (Fr. )Gray 

Galerina Earle 

Gymnopilus Karst. 

Hebeloma (Fr. )Kum. 

Inocybe (Fr. )Fr. 

Table 2: Systematic List of Genera Containing Poisonous 

Species of Mushrooms Included in the Data Bank. 
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XIV. Strophariaceae 

Hypholoma (Fr. )Kum. 

Psilocybe (Fr. )Kum. 

Stropharia (Fr. )Qu6l. 

XV. Tricholomataceae 

Clitocybe (Fr. )Kum. 

Tricholoma (Fr. )Kum. 

Tricholomopsis Sing. 

XVI. Plutaceae 

ASCOMYCETES. 

Order- Pezizales 

Morchellaceae 

Morcliella Dill. 

Helvellaceae 

Gyromitr a Fr. 

Helvella L. 

Table 2 (end) 
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Breadth states :- less than 4,,, Km 

46 

6m 

8 10 
1114 

m 

more than 10 /m 

Spore dimensions in terms of spore length and breadth 

are two continuous quantitative characters and have a 

relatively poor diagnostic value, especially if one takes 

into account the biological variations. States are express- 

ed in discrete ranges, large enough to allow for the var- 

iations and small enough to retain some diagnostic value. 

States being continUous in reality, they overlap in some 

cases and are not mutually exclusive, this being one 

major drawback with this type of character, where multi- 

ple answers are the rule rather than the exception. It 

therefore becomes practically useless in the identific- 

ation of medium sized spared species. It is nevertheless 

retained because of its ease of observation and, when 

only a few characters are available for identification, 

it may help to reduce the number of species suspected 

fora given intoxication. 

Mature spores should always be measured, preferably 

from spore deposits. Abnormal spores such as those origin- 

ating from two-spored basidia, where most of the spares 
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originated from four-spored basidia, should be avoided. 

2.2.2.1.1.11. Spore Shape. 
'(7) 

States :- globose 

- ellipsoid 

- angular 

- various 

The spore shape is an extremely useful character 

when it comes to the identification of poisonous mush- 

rooms although it is partially dependent an the sizes 

of the spares (or vice-versa; e. g. a globose spore has 

a length equal to the breadth! ). The range of shapes is 

extremely large, but can be usefully reduced into the 

four above mentioned categories. It demonstrates all 

the advantages of a good character: it is stable, select- 

ive and easy to observe. For these reasons it is widely 

used in traditional as well as modern keys. 

2.2.2.1.1.11.1. Globose Spores. 

Globose spores should theoretically be perfectly 

spherical, i. e. their length/breadth ratio should be 1. 

For practical reasons it includes all the rounded shaped 

spares with a length/breadth ratio no bigger than 1.2. 

This ratio is used by some modern taxonomists who 
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maintain that it is more meaningful than a separate 

measure of the length and the breadth since it appears 

to be less prone to variations within a species. 

Globose spores include spores defined by mycologists 

as subglabose, dacryoid (=lachryform), cordate and 

rostrate (Figure 6). 

2.2.2.1.1.11.2. Ellipsoid Spores. 

Ellipsoid spares include a whole variety of shapes 

and refere to the largest group of fungi. The shapes are 

all curved and have a length/breadth ratio always greater 

than 1.2. They can be ovate, pyriform, amygdaliform, fusi- 

form, phaseoliform (bean-shaped), etc (Figure 7). 

2.2.2.1.1.11.3. Anqular Spares. 

All the spores which exhibit distinct angular 

patterns, no matter what their orientation is, have 

their place here. The whole family of the Entolomatacese 

is separated from all other families by this character. 

The appearance of the spores may range from almost square 

to polygonal. (Figure 8) 
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globose subglobose 

dacryoid cordate 

rostrate 

Figure 6.: Examples of Globose Spores 

citrif arm 
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ovate pyriform 

amygdaliform fusiform 

phaseoliform pip-shaped 

Figure 7: Examples of Ellipsoid Spores 
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rhomboid hexagonal 

prismatic pentagonal 

Fiqure 8,: Examples of Angular Spores 
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2.2.2.1.1.11.4. Various. 

All spares which cannot be fitted into the first 

three categories come under this heading. They comprise- 

stellate, nodulose, naviculate, bacilliform, cylindrical, 

etc (Figure 9). This helps in resolving a genus 

which contain a great number of poisonous species 

(Inocybe). 

2.2.2.1.1.12. Spore Surface. (8) 

States :- smooth 

- rough 

- ridged 

The spare surface can be smooth or ornamented in 

different ways. The ornamentation is not always easy to 

see and a high magnification is often necessary to 

observe this character (at least x400). Lack of orn- 

amentation seen at lower magnification is not proof of 

the absence of such, and a higher magnification must be 

used before the state "smooth" is recorded. The ornament- 

ation can either be a roughened surface (punctate, verruc- 

ose, spinose) or ridged (reticulate, striate). This 

observation may be enhanced using a staining reagent 

4 

such as Melzer's as the mount (see appendix 6.1.1. ). 
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stellate bacilliform 

cylindrical 

nodulose 

naviculate 

Figure 9: Various Shapes of Spores 
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2.2.2.1.1.13. Spore Wall Thickness. (9) 

States :- thin 

- thick 

In many cases, the spare wall is simple, or so 

it seems under standard investigating techniques. That 

is to say it cannot be recognised as double or complex, 

and for this reason it is usually referred to as being 

"thin". However, in some dark-spored families, the spare 

wall often consists of two or three layers which may be 

readily distinguishable in dilute ammonia, sodium hydrox- 

yde or Melzer's reagent (see Appendix 6.1.1. ). The inner- 

most layer is called the endosporium and the external 

layer the episporium. The endosporium is sometimes made 

up of two layers, while a further external layer may 

envelope the whole spore (perisporium) (Figure 10). The 

spore wall is determined as "thick" when it is not seen 

as simple. This character is readily observed and can be 

used by a relatively untrained microscopist. Sometimes, 

however a certain experience is needed to make an un- 

ambiguous determination. Because it is impossible to give 

an unequivocal description which will distinguish a thick 

from a thin walled spore, a mistake could genuinely be 

made by the analyst. To safeguard against such a misid- 

entification, a near-miss match identification is 
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x0sporium 

episp 
esasporium 

ndosporium 

Figure 10: Spore Wall Structure 
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possible and details are discussed under the appropriate 

heading. (2.2.2.2.1. ) 

From the discussion it is obvious that this character 

is mainly useful in splitting dark spared rather than 

clear spored species and is therefore of minor diagnostic 

value. 

2.2.2.1.1.14. Germ Pore. (10) 

States :- present 

- absent 

The spore wall is continuous in many species, or 

modified at the apex in others. This apical modification 

may be either a germ pore or a callus, the apex of the 

spore often appearing as a paler coloured spot flatten- 

ed or indented, which modifies the curvature of the 

apical zone. This modification is more or less convex. 

(Figure 

When a callus or germ pore is present, the character 

t1germ pore" shows the state "present". Species whose 

spores have a continuous wall have the state "absent". 

Fayod in1889 stressed the taxonomic importance of 

the germ or apical pore. In light coloured spores it is 
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Fiqure 11: Germ Pore 

apical germ 
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unfortunately not always easy to observe with standard 

microscopical techniques unless the spores have been 

treated with dilute Potassium hydroxide and stained. 

Singer (1975) recommends an aqueous solution of cresyl 

blue or aceto carmine as a meansof detecting the germ 

pare. 

2.2.2.1.1.15. Clamo Connections. (19) 

States :- present 

- absent 

Hyphae which make up the trama of the basidiocarp 

and its hymenial structure are usually divided into 

shorter units by crosswalls or septa. A specialised 

type of hyphal branching called "&lamp connection" is 

often associated with septa. It is seemingly involved 

with the movement of the nuclei within the hyphae. This 

type of connection is best observed at the base of spec- 

ialised cells (basidia, cystidia) because any hyphal 

modification may have this type of connection. Most are 

small and quite difficult to observe and staining is 

sometimes advised (e. g. with aqueous cresyl blue). A 

negative state should not be recorded unless a careful 

search had been made of several hyphae and, if possible, 

of several carpophores. 
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Although this is a relativelY difficult feature to 

observe and might not be used often in emergency toxic- 

ology cases, it represents a very useful character which 

splits genera into groups of species throughout the taxa 

included in the key. It is therefore retained for its use 

by more experienced microscopists. (see Figure 5). 

2.2.2.1.1.16. The Basidium or the Ascus: Number of Spores. 

(20). 

States :-2 spares 

- spores 

- others 

The hymenium of fungi is partly made up of special- 

ised reproductive cells. 

The basidia are single celled, thin walled spore 

bearing structures of the Basidiomycetes. They usually 

bear four spores. However a number of species have been 

described which possess only two spores per basidium and 

a few rarities have one or three spored basidia. This 

character is fairly easy to observe and very selective 

and as such is of limited value as a general diagnostic 

character. All the taxa but four included in the data 

bank are Basidiomycetes and only five show a state other 

than 114 spores". 
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The remaining four taxa belong to the Ascomycetes, 

a large mostly microscopical class of fungi of no rele- 

vance to this thesis. Their reproductive calls, the asci, 

are single called thin walled club shaped spare enclosures. 

Each ascus usually encloses 8 spores which are shot out 

when mature. Observation of this microscopical character 

will therefore be recorded under the state description 

"others" and will be readily distinguished from that of 

the Basidiomycetes. (Figure 12; location of basidia can 

be seen in Figure 5). 

2.2.2.1.1.17. Basidia/Asci Sizes. (21). 

States :- small (up to 35,, A ) 

- medium (35 to 55* 

- large (over 55 

Basidia are normally clavate to broadly clavate when 

mature and their length is two to four times their width. 

Only in a few limited cases are the basidia long and 

narrow, a feature which separates one genus from all the 

other Agaricales, i. e. the Hygrophoraceae. This helps in the 

identification of some very common British species of 

mushrooms and is important enough to warrant its 

inclusion in the programme although all the species 

concerned are only mildly poisonous and rarely come to 
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0 

0 
0 

Asci containing basidium with 4 

B spores sterigma and 1 spore 

Figure 12,: Examples of Ascus and Basidium 

Morphology 
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the attention of toxicological centres. 

The dimensions of the asci have no relevance in 

the identification of the four Ascomycete species included 

in the key because they all show the same state, i. e. 

medium. -The result is that this ch_aracter is only of 

limited interest and remains here only for completeness. 

2.2.2.1.1.18. The C-vstidia. (22,23 and 24) 

The last microscopical characters used in the ident- 

ifying process refer to specialised sterile cells forming 

the hymenium of the basidiocarps : the cvstidia. 

A cystidium is defined, for our purpose, as a differ- 

entiated sterile terminal cell of the hyphae in the hymen- 

ium. This is a restrictive definition because it concerns 

only the hymenial surface. Strictly speaking, other cystid- 

ial. types can be found on the cuticle or the stem of the 

basidiocarp. The latter are not used in the present key 

and therefore not included in the definition. The functions 

of cystidia are unknown, but their morphology is usually 

quite distinctive and varied and makesthem a useful char- 

acter for identification. 

Cystidia can be further defined by their position an 

the hymenial surface. They can be found on the face of the 
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gills only (as seen in the transverse section of a gill, 

Figure 5) where they are referred to as facial cystidia 

or Pleurocystidia, or, they can be found only on the 

margin of the gill (seen on the portion of the gill 

sectioned as described in Figure 2) i. e. marqinal _C_Vstidia 

or cheilocystidia. Some species have both types of cystid- 

ia and some have no cystidia at all. This can have a great 

diagnostic significance when mushroom samples (rather than 

for example stomach content) are available for identif- 

ication. 

For the above reasons, marginal and facial cYstidia 

are used as two separate characters, but both present the 

same states and are discussed together. 

2.2.2.1.1.18.1. Marginal and Facial Cvstidia. (22 and 23) 

States :- present 

- absent 

Substates : when present: - cvstidia sizes. : 

- small (less than 35jum) 

- medium (35 - 55ýýM) 

- large (over 55 m) I/ 



- 71 

Substates (continued) :- Cvstidia Shapes, : 

- cylindrical 

- lageniform 

- ampulliform 

- utriform 

- metulaid 

- uncertain 

Cystidia may sometimes be quite remarkable and of 

significant diagnostic value, such as for example in the 

genus Inocybe (which has over 30 poisonous species), .- 

although they clearly need a certain experience of micro- 

scopy to be observed in a number of cases. 

To maximise the use of this character, when cyst- 

idia are obse'rved an either the face or the margin of 

the gills, it must then be further subdivided into sub- 

characters represebted by the sizes and shapes of the 

cystidia. The various states of these subcharacters 

categarise large groups of poisonous fungi and are 

therefore important and useful diagnostic features. 

2.2.2.1.1.18.2. Cvstidia Sizes. 

The cystidia sizes are continuous states and suffer 

the same drawbacks as discussed previously with the spare 
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sizes. It was found useful to divide sizes into three 

groups of delimited lengths defined as small (under 35ý*m), 

medium (35 - 55,, "m) and large (over 55ýým). The majority 

of cystidia are of medium size, but when small or large 

cystidia are encountered, they quite obviously fall into 

their respective categories. If the character 11cystidia" 

has been observed, it is an easy and routine exercise to 

measure their sizes. The problem usually is to locate the 

character and not to deflne it. 

2.2.2.1.1.18.3. Cvstidia Shapes. 

Shapes of cystidia are numerous and it is a major 

difficulty to categorise them into a limited number of 

well-defined characteristic shapes. Five groups are 

defined as follows, but might be better described by 

the figures which relate to each state: ' 

a) cylindrical cystidia essentially possess 

parallel sides in which the width remains roughly 

the same along the entire length of the cell. This includes 

filiform, cylindrical and clavate cystidia (Figure 13). 

b) laqeniform cystidia are cystidia having a swollen 

base and an apical part which tapers into a sort 

of beak. It includes acuminate, subulate, fusiform, 
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filiform cylindrical 

aciculate claviform 

Fiqure 13: Cylindrical Cystidia 
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lanceolate, obclavate and digitate cystidia (Figure 14). 

c) ampulliform cystidia are broad, almost as broad 

as they are long; they are ventricose to sub- 

ventricose, napiform, vesiculate and pyriform (Figure 15) 

d) utriform includes all cystidia which possess a 

constriction in their medium part. Some liberties 

have been taken here with the original mycological defin- 

ition of utriform, i. e. 'Icystidia which have a slight 

constriction below a large, round head, like a bladder: 

therefore bladder-shaped" (from Largent et al. 1977). 

Sphaeropedunculate, capitulate, lecythiform, etc cystidia 

belong to that category. (Figure. 16). 

e) metuloid. Although it is included in the substate 

"shape of cystidiall, the last group "metuloid" 

does not define a shape as such, but a special different- 

iated apex of some cystidia. It is always found in assoc- 

iation with one of the other shape states, e. g. ampulli- 

form with metuloid or lageniform with metuloid, etc. 

The cystidium with a metulaid has a special thick walled 

apex of variable shape containing amorphous or crystalline 

material (Figure 17). 

The information content of these characters is very 

important although quite difficult to observe and define 
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obclavate subulate fusiform 

lanceolate mucronate digitate 

Fiqure 14: Lageniform Cystidia 
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ventricose-rostrate napiform 

turbinate 

vesiculate 

pyriform 

Figure 15: Ampulliform Cystidia 
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sphaeropedunculate capitulate 

tibiif orm 

lecythiform 

strangulated 

Figure 16: Utriform Cystidia 
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cornuate KA fusaid metulcid 

abclavate metuloid 

Figure 17: Cystidia with Metuloid. 
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in a number of cases. An uncertain category has been 

included in the key for users who are not sure of their 

identification. On the other hand, a state such as metul- 

oid is very easy to identify and provides an important 

split in the genus Inoc-vbe (over 30 poisonous species). 

The importance of this character seems to warrant 

a little training on the part of people interested 

in using the present identification scheme. 

2.2.2.1.1.18.4. Chrvsocystidia. (24) 

States :- present 

- absent 

The last microscopical character introduced in the 

diagnostic key is in fact a micrachemical character. Some 

cystidia, in the presence of strong aqueous alkali sol- 

utions (e. g. 50 % Ammonia) stain yellow to golden. They 

are specific to a few genera of interest to the mYcotox- 

icologist (Stropharia, Hypholoma). These cystidia are 

called chrysocystidia and show the states "Present" or 

"absent". No distinction is made here between facial and 

marginal cystidia because they show the same topological 

distribution for the genera of interest (i. e. they are 

found an both the margin and the face of the gills). 
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This completes the set of anatomical characters 

included in the programmed key. They are necessary if 

an attempt to identify a specimen down to species level 

is required, but in some cases they may not be sufficient, 

where closely related species are involved and further 

detailed microscopic examinations by a trained mycologist 

are necessary. For example, closely related Tricholoma. 

are not specifically identified by the present set of 

characters. 

2.2.2.1.2. Ecological Characters. 

Three characters have been considered useful here 

because they are likely to be known at the time of an 

emergency. They are available to whoever uses the key 

and, above all, may carry very valuable information 

content. These are -- geographical distribution, 

habitat and time of qrowth. 

2.2.2.1.2.1. Geographical Distribution. (3) 

States :- North temperate 

- South temperate 

- subtropical 

- tropical 

- English 

- Scottish 
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A general state definition is found to be practical 

and theoretically acceptable. It splits fungal distrib- 

ution into four large climatic regions defined as North 

temperate,, South temperatet subtropical and tropical. 

A choice of alternative states was available. The 

geographical distribution could have been described by 

groups of countries such as Siberian, Northern Europ- 

ean, Mediterranean, North American, Australian, etc, which 

theoretically would have had high diagnostic value and 

therefore given a very useful split in the population 

included in the data bank. This was found to be unpractic- 

al because the distribution of mushrooms is very well 

documented in Europe, but that is certainly not the case 

for other areas of the world. Major advances have been 

made in this respect during the last decade and another 

five to ten years of data collection may prove sufficient 

to consider using such state definitions. 

The North temperate area includes most of Europe, 

most of North America and a large part of Asia. Since 

the key was constructed in Britain and distribution 

surveys were carried out in Scotland a more selective 

division has been introduced by taking into consideration 

the distribution of fungi in Enqland and Scotlandl, two 

countries which show marked differences in their fungal 



- 82 - 

flora. Whereas England has a flora comparable to most 

Central and Western European countries, Scotland has 

one comparable to that of Northern European countries 

(Scandinavia, Iceland and Alpine areas). This is a very 

useful split at the European level where the data is 

fairly complete and comprehensive. The states "England" 

and "Scotland" could easily be replaced by, for example, 

"Germany" and "Sweden" or "Holland" and "Scandinavia", etc. 

It is obvious that this character will often show multi- 

ple states for given species i. e. widespread European 

species show states "North temperate", "English" and 

"Scottish". North temperate species which are neither 

English nor Scottish are in most cases North American 

and therefore-are split. by the fact that multiple 

answers are used. This is also reflected in the data 

retrieved when an identification is attempted (see 2.2.1.7. ) 

South temperate species are mostly Australian, 

New Zealand and South American species, but the data is 

incomplete and needs to be expanded if a comprebensive 

coverage is required. 

Subtropical species are found mainly in South 

Mediterranean and Central American countries, the data 

for other areas being scattered and largely incomplete. 

When the fungal distribution is better known in 
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subtropical areas, this state will have to be divided into 

two separate states i. e. "North subtropical" and "South 

subtropical". 

Tropical fungal floras seem to be better known than the 

subtropical floras due to a number of surveys by eminent 

mycologists (Heim, Pegler, Heinemann, etc). This state 

covers a large part of Africa, South Asiap Indonesia and 

parts of South America. 

It is obvious that an overlap between climatic areas 

is inevitable and that this character is continuous. 

Climatic conditions can change from one year to another 

and modify these areas to varying extents. This means 

that a subtropical mushroom may, for instance, be record- 

ed, exceptionally, from the South of England. The likeli- 

hood of it being involved in a case of poisoning in the 

South of England is however very remote due to the rarity 

of its occurrence e Alternatively, a mass poisoning 

is likely to occur in a high frequency area for the given 

species. This guarantees the validity of this character and 

its selective strength. 

Apart from data about Scotland, where personal 

collections and research supported and complemented 

literature data (see Title 4.2. ), all the geographical 

data has been gathered from the mycological-literature. 
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2.2.2.1.2.2. Habitat. (4) 

States :- ground in coniferous woods 

- ground in hardwoods 

- ground in grass 

- ground in dung 

- on stumps 

- others 

All fungi, by their very nature, have to grow in 

association with other living, or once living, organisms 

as parasites, symbionts or saprophytes. The host-fungi 

association is often one of a selective nature and even 

sometimes of a specific nature (that is, a certain 

fungal species will necessarily be associated with a 

single specific host). 

Many fungi are less specialised and a whole range 

of associations, from non-selective to specific can be 

found. It is useful to divide the host tYpe into six 

selective groups representing the main types of associat- 

ion encountered with the higher fungi. 

Mushrooms living in mycorrhizal association with 

trees are divided into. coniferous (or softwood) and 

hardwood. association. Multiple states are permitted and 

mushrooms found growing in both types (mixed) of woods or 
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in deciduous, woods show both states of character. Most 

deadly poisonous mushrooms belong to one or other, or 

both the above categories. 

Mushrooms growing in qrasslands are quite common and 

a number of them are upsetting when ingested and provoke 

some gastrointestinal disturbances to the eater. Some 

hallucinogenic fungi are also found in this section 

although most of them grow ori dung, the next specialised 

habitat considered in the key. Coprophilous fungi, as a 

group, are generally small and, because of their rather 

unappetising habitat are unlikely to find their way onto 

the plate of the mycophagist. Intoxications with coprophil- 

ous fungi are likely to arise from people collecting 

fungi for their hallucinogenic properties, since many 

hallucinogenic mushrooms listed in the data bank grow 

an dung. This fact warrants the use of this specific type 

of habitat as a separate state. 

Other saprophitic fungi grow on dead wood or stumps. 

Lignicolous species are numerous and the most common 

British poisonous mushroom grows an such a specialised 

habitat (i. e. Hvpholoma fasciculare) Apart from the 

example cited only a few poisonous species are to be 

found in this category and a number are not large or 

fleshy enough and their toxicity, if any, is unknown. 
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This makes this state fairly restrictive but still 

useful with regards to the frequency of occurence of 

the species found here. 

The last state, "others", is, as it implies, a 

mixed bag containing various other, types of specialised 

habitat such as burnt patches, sand-dunes, heathland, 

marshes, other fungi, etc. They are all grouped together 

because only a few species are associated with them or, 

more likely, only very few toxic or suspect species 

are known to grow in connection with these habitats. 

There is one major drawback when using this charact- 

er in that the division between one state and another is 

not always clear or can even be wrong. For example, a 

mushroom growing in grass, five meters outside a larch 

forest, may in fact be associated with the larches and 

not with the grass (e. g. Suillus qrevillei or larch bolete). 

Further, a dung may not be seen as such after rain, and a 

pasture may be seen as rich "grass" rather than "dung" in 

grass. Equally, a change in vegetational history of an 

area may not be completely reflected in the fungal dis- 

tribution found there. This phenomenon-is known and has 

been used to study the ecological historY of given plant 

communities. Fungi growing in association with specific 

hosts have been found to grow decades and centuries after 
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the host had disappearedp thereby adapting to a new- 

environment (Watling, 1978). 

Such examples could fill pages and indicate that, 

in fact, the true habitat of a given mushroom could be 

genuinely mistaken, and hence defeat the whole purpose 

of identification unless provision for such a mistake 

could be introduced into the programme. 

One such safeguard has been devised, in the key, 

which allows an identification despite incorrect 

observation of the state of the present character. That 

safeguard is discussed elsewhere under the heading "Near- 

miss match identification" (2.2.2.2.1*)o 

The main advantage of the character "habitat" is 

that, when accurately defined, it splits toxic and halluc- 

inogenic fungi into large groups of relatively equivalent 

importance, i. e. the information has an important diag- 

nostic impact. Its usefulness is also emphasised by its 

ease of observation, in a majority of cases, and is 

supported and exemplified by a major case of poisoning 

which occurred in Scotland in 1979 (Watling, 1980). Here, 

the victims were able to pinpoint the locality of collect- 

ion to a coniferous wood near their camping site, a fact 

which helped greatly in the subsequent identification of 

the species involved and the clinical management of the 



- 88 - 

case (Short et al. 1980) (see 3.4.2.2. for-further 

discussion of this case). 

2.2.2.1.2.3. Time of Growth. (5) 

States :- spring 

- summer 

- autumn 

- winter 

The time of growth has been described in terms of 

the seasons, sprinq, summer, autumn and winter. There are 

two reasons for including this character in the key. The 

first and deciding one is that a common deadly mushroom 

(Amanita verna) and a few dangerous ones grow at times 

other than during the summer or the autumn. 

Mushrooms are rare in winter or spring and keen 

collectors or mycophagists may be tempted to try the 

few species available for collection and consequently 

have a greater chance of being poisoned than at other 

times, when common and well known edible species are 

at hand. 

The other reason for using this character is its 

availability to whoever is using the key. 
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Nevertheless it remains one. -pf 
the least useful 

characters because the peak time for growth of most 

higher fungi spreads from July to October and that 

means a very poor selectivity in terms of information 

which the character conveys. 

This feature also shows the same drawback as the 

previous character in that it can genuinely be mistaken 

because the time of growth varies depending an the 

geographical location of the fungus as well as an the 

climatic conditions for a given year. 

To safeguard against a misidentification due to 

a genuine error, a possible identification based on 

erroneous data is made possible by a device introduced 

into the programme, discussed under the separate heading 

"Near-miss Match Identification" ( 2.2.2.2.1 . 
). 

Example: in extreme weather conditions, summer may 

start at the beginning of June which, theoretically and 

strictly following calendar rules, is still spring. 

Allowance can be made for this misidentification in 

the same manner as for the previous character. 
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2.2.2.1.3. Medical Characters. 

Here, the only concern for identification purposes 

relates to the symptoms produced by the mushroom poisoning: 

the array, the time of onset and the duration of the 

symptoms. These are well and widely documented. Lincoff 

and Mitchel's classification (1977) seemed to be approp- 

riate and is used here. 

2.2.2.1.3.1. The Symptoms. (1) 

States :- gastroenteritis after 8 hours, no 

fever, cytolitic hepatitis. 

- minimum 15 hours after ingestion: 

gastroenteritis, intense thirst, 

polyuria then renal failure. 

- after alcohol consumption: flushing 

face and neck, swelling, tingling of 

hands; metallic taste, palpitations, 

hypotension, later nausea and sweating. 

- perspiration, salivation, lacrymation, 

blurred vision, abdominal cramps, 

diarrhoea, constriction of pupils, 

fall in blood pressure, slow Pulse. 
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-- - dizziness, drunkenness, incoordination, 

staggering, muscular cramps, spasms, 

hyperkinetic activity, deep sleep and 

visions. 

- mood changing, unmotivated laughter, 

hilarity; muscle weakness, drowsiness, 

hallucinations. 

- gastroenteritis; vomiting 

- gastroenteritis after 5 hours; fever; 

cytolitic and haemolitic action; 

headaches. 

It is practical and useful to group sets of symptoms. 

to form the several states of this character. The symptoms, 

grouped in a set, are typical of one single type of mush- 

room poisoning. Seven sets of symptoms characterise seven 

definite types of mushroom poisoning, while an eighth state 

includes all the species which give uncharacteristic and 

usually mild gastrointestinal upsets. 

An alternative approach was to divide the character 

"symptoms" into as many characters as there are symtoms 

and signs which doctors can observe. Each character would 

either be present or absent, e. g. a fixst character 

"nausea" could be present or absent, a second character 

"dilated pupils", in the same way, could be present or 



92 

absent, and so on, with fever, salivation, lacrymation, 

hallucinations, hypotension, etc. 

This latter approach is unpractical for three main 

reasons. First, and not least, although it may seem 

trivial, is the length and tediousness of the procedure. 

Secondly, if the symptoms are recorded separately, an 

uncharacteristic and unrepresentative symptom may be 

selected which would foil the whole process of identific- 

ation. Finally, a number of these characters, such as 

gastrointestinal disorders, nausea, emesis, diarrhoea, 

etc when taken in isolation are common to all or most 
0 

mushroom poisonings and are therefore irrelevaWt to 

identification, but when used in combination with others, 

as a set or as an array, are characteristic of one single 

type of poisoning. 

Symptoms can be readily divided into those with an 

immediate or rapid onset and those with a delayed onset 

after ingestion of the mushrooms. The symptoms provoked 

by the most dangerous mushrooms always have a delayed 

onset and are dealt with first. 

2.2.2.1.3.2. Delayed Onset of Svmptoms. 

This concerns three states of the character "symptoms"t 
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the first one, known also as "Amanita Poisoning", the 

second "Cortinarius Poisoning" and the last one, 

IlGyromitra Poisoning". 

2.2.2.1.3.2.1. Amanita Poisoninq. 

When gastroenteritis appears, usually after eight to 

twelve hours, followed by signs of cytolitic hepatitis 

and a characteristic absence of fever, it is indicative 

of what is commonly called "Amanita Poisoning" (Mitchel, 

1980). No complete and accurate statistics exist an the 

frequency and proportion of different types of mushroom 

poisoning, but it is generally admitted that about 50 

of all cases and up to 95 % of all the known fatal cases 

of mushroom poisoning are due to Amanita poisoning. These 

valuesfall to 18 % and 75 % respectively in a ten years' 

survey by Bornet (1980), but admittL-dly. the mushrooms 

responsiblefor the intoxications were unknown in 47.5 % 

of the cases and in 16.3 % of the cases following death! 

2.2.2.1.3.2.2. Cortinarius Poisonincl. 

This type of poisoning exhibits a delayed action 

usually of the order of three days but sometimes as short 

as 15 hours and as long as 17 days. The symptoms start 

with gastroenteritist as with "Amanita poisoning", but 
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are then accompanied by intense thirst and polyuria and 

followed by renal failure. It was given the name of 

I 
-'paraphalloidic 

poisoning" when it first came to light 

in 1952 (Grzymala, 1957) but is more accurately described 

as "Cortinarius poisoning" because the symptoms are 

different to those provoked by Amanita phalloides (i. e. 

Amanita poisoning or phalloidic symptoms) and arise 

only after ingestion of some Cortinarius speciese Some 

of the more recent serious cases of poisoning in Scandi- 

navia (Hulmi et al., 1974) and Scotland (Short et al., 

1980) showed this set of symptoms. 

2.2.2.1.3.2.3. Gyromitra Poisoning. 

A delayed action ranging from 5 to 8 hours is 

characteristic of IlGyromitra poisoning". The symptoms 

are revealed as fever, gastroenteritis with headaches, 

cramps and hemolysis followed by liver damage. This type 

of poisoning is serious and death ensues in a great 

number of cases. Mushroom poisoning of this type arises 

from highly regarded edible fungi sold as dried mushrooms 

in markets of a number of European countries. Eaten fresh, 

these mushrooms are highly toxic, but they loose their 

toxicity in the drying or cooking process. Lincoff and 

Mitchel (1977) reported that all deaths in the United 
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States due to mushroom poisoning other than "Amanita 

poisoning" arise from this type of mushrooms (Gvromitra 

and Helvella species). 

2.2.2.1.3.3. Rapid Onset of Svmptoms. 

All other types of mushroom poisonings show an 

early onset of symptoms starting soon and usually within 

two hours after ingestion. These poisonings are less 

serious and rarely fatal in healthy adults. 

2.2.2.1.3.3.1. Coprinus Poisoninq. 

This is state 3 of the character "symptoms". Coprinus 

poisoning is conditional and appears only if alcohol has 

been consumed with or after Coprinus species. It shows 

a remarkable similarity to the disulfiram-ethanol reaction: 

flushing of the face and neck, swelling of hands and feet 

accompanied by a metallic taste, palpitations, hypotension 

and followed by nausea and sweating. The complete metab- 

olism of alcohol is impaired, resulting in the accumulat- 

ion of toxic levels of acetaldehyde which produce the 

symptoms described above (Wiseman and Abeles, 1979). This 

disulfiram-like effect (or Antabuse R 
reaction as it is 

often called) appears immediately after consumption of 
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alcohol, even if the mushroom has been eaten during the 

preceding four to five days. No death has been reported 

from this type of poisoning. 

2.2.2.1.3.3.2. Muscarine, Psilocvbin and Muscimol Poisoninqs. 

The next three sets of symptoms are becoming increas- 

ingly important 6nd common in. modern society where large 

minority groups gather mushrooms for their use as a 

"recreational drug". This increase in popularity is un- 

doubtedly due to the legal status of the so-called "magic 

mushrooms"O as it is not a controlled drug under the 

present Misuse of Drugs Act (1971). Underground circles 

and cultures have very quickly taken advantage of the 

implications of such a legal status. This is emphasised 

by a recent Release publication (Release, 1979). 

2.2.2.1.3.3.3. Muscarine Poisoning, 

The three well known characters of muscarine poisoning, 

perspiration, salivation and lachrymation appear very 

quickly after ingestion of the toxin. This is accompanied 

by blurred vision, abdominal cramps and followed by diarr- 

hoea, constriction of the pupils, fall in blood pressure 

and slow pulse. 
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For a long time all mushrc'3om poisonings were 

attributed to muscarine, for which the antidote is 

atropine. Unfortunately, this dangerous assumption 

still -persists even in recent pharmacy text books! 

In Britain, muscarine is mainly confined to small 

fairly widespread mushrooms which are unlikely to find 

their way onto the plate of the mYcophagist. However, 

they may be picked deliberately but mistakenly by 

"magic mushroom" gatherers! 

2.2.2.1.3.3.4. Muscimol Poisoninq, 

This represent the fifth set of the character 

"symptoms", or state 5. Amanita muscaria - the "toad- 

stool" or "fairy tale mushroom" - gave its name to 

muscarine, but the main*toxins of this mushroom produce 

a different set of symptoms, unrelated to those of 

muscarine. They are dizziness, drunkenness, incoord! - 

ination, staggering, muscular cramps, spasms, hyper- 

kinetic activity, deep sleep and visions. These symptoms 

are produced by a number of common and closely related 

mushrooms which are sought after for their inebriating 

and hallucinogenic properties by some sectors of society. 

Amanita muscaria was widely used until fairly recently 

in Siberia and a long history of religious and shamanistic 
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traditions surrounds this mushroom (Wasson, 1968). 

2.2.2.1.3.3.5. Psilocvbin Poisoninq. 

This is the last set of characteristic symptoms 

elicited by some mushrooms after ingestion'(or state 6). 

Hallucinogenic mushrooms produce symptoms similar to 

those recorded for LSD following ingestion. They include 

mood changes, unmotivated laughter, hilarity, muscle 

weakness, drowsiness and hallucinations and are often 

described under the collective name of "psilocybin 

poisoning". 

Hallucinogenic mushrooms have attracted the interest 

of research scholars of the history of religions and 

ethnopharmacology, as well as a fringe of an hedonistic 

section of modern-society. They have often been described 

as the "Mexican hallucinogenic mushrooms" after G. Wasson 

discovered, participated and described (Heim and Wasson, 

1958) relýgious rites based on these mushrooms still 

taking place in some remote parts of Mexico. Halluci- 

nogenic mushrooms were later found to be widespread 

throughout the world and their study form a substantial 

part of the research carried out in the present thesis 

(Margot and Watling, 1980). 
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2.2.2.1.3.4. Discussion. 

For practical reasons, these descriptions of 

symptoms are limited to a few characteristic signs which 

are present when a specific type of poisoning occurs. It 

does nottin any way, describe or represent the whole 

array of medical information which can be gained from the 

patient. These symptoms have been widely, fully and 

expertly described by many authors and in many languages 
I 

(English: Lincoff. & Mitchel, 1977; Rumack & Salzman, 1978; 

German: Flammer, 1980; French: Heim, 1963/1978; Bornet, 

1980; Italian: Arietti and Tomasi, 1969/1975; etc) and 

it is to these authorities that the clinician is referred 

for further details, or, better, to the bibliographic 

reference retrieved with the present programme when an 

id, entification is obtained. A full description is beyond 

the scope of this thesis and would not serve in the ident- 

ification of the causal agent of a mushroom intoxication, 

- the primary purpose of this programme. 

2.2.2.1.3.5. Onset of Symatoms. (2) 

States :- within 2 hours 

-3 to 8 hours 

8 to 12 hours 

typically over 15 hours 
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Repeated reference to the delay of the onset of 

symptoms was done in the Previous paragraphs (2.2.2.1.3.2. 

to 2.2.2.1.3.3. ). It is a primordial diagnostic factor 

which can mean the life or death of a patient. To emphas- 

ise its importance, it has been included as a separate 

character which can be used by non medically trained users 

of the programme. Barnet (1980) has shown from his studies 

over a ten years period that this character is known in 

95.9 % of cases. 

The onset of symptoms can be described in terms of 

the four selective states given above. 

If symptoms appear within two hours of ingestion, 

all the most poisonous species of mushrooms to be found 

can be eliminated as being responsible for that clinical 

condition. This therefore makes a useful distinction 

between all the toxic species. The three other states 

conveniently divide the remaining and mostly dangerous 

species into three specific groups. A delay of action of 

three to eight hours is shown in cases of "Gyromitra 

poisoning" (usually 6 to 8 hours). "Amanita poisoning" is 

characterised by a delay of more than 8 hours but. less 

than 15 hours (typically. 10 to 12 hours) whereas 

"Cortinarius poisoning" shows a very long delay of 

action ranging from 15 hours to 17 days in extreme cases, 



101 

but typically of about 3 days. Earlier signs of gastro- 

enteritis have been reported by Flammer (1980) in a few 

rare cases of"Cortinarius poisoning" but this still needs 

further confirmation. 

2.2.2.1.3.6. Duration of Symptoms. (15) 

States :- weeks if not death 

-2 to 4 hours 

- up to 6 hours 

- to 24 hours 

- few days 

The character "duration-of symptoms" would seem to 

be more of an academic than practical interest and has 

no place in an identification process where emergency 

toxicology is concerned. 

Nevertheless, it was thought useful to include this 

character as a preventive as well as for a medico-legal 

reason. In the preventive context, the identification 

of the causative agent of an intoxication, whether the 

victim dies or not, is necessary. People could be advised 

via the mass media that a certain poisonous species of 

mushroom is growing in a given geographical location and 

at a given time of the year. Furthermore, a full descript- 

ion and a warning could be issued, thereby preventing 
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further intoxications. 

In the case of death, the identification of the 

causative agent becomes the main medico-legal concern 

and it can be of utmost importance (for example for 

insurance purposes) to determine that a poisoning is 

accidental rather than criminal or due to pollution or 

other hazards of modern society. 

This necessity for identification warrants the 

inclusion of this character in a general multipurpose 

identification programme. 

The first state of this character, "weeks if not 

death" is shown in all serious cases of intoxication. 

Slow acting toxins, which are present in the most 

dangerous mushrooms, may affect the victim of a poison- 

ing for weeks. Sooner or later, depending on the indiv- 

idual and the dose ingested, the outcome may be death. 

The second state, 112 to 4 hours" is very selective. 

Only conditional poisoning of the "Coprinus poisoning" 

type show symptoms appearing immediately after ingestion 

of alcohol and disappearing very quickly : within 2 to 

hours. 

Individuals poisoned by hallucinogenic mushrooms 

are affected up to five or six hours after ingestion. 
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It represents the third state of the character "duration 

of symptoms". This does not take into account possible 

recurrence of the symptoms at later dates (flashbacks 

as experienced with LSD). 

The fourth state (6 to 24 hours) is experienced 

with most of the other poisonous mushrooms . Their effects 

gradually reside within one day. 

Finally, a few species show more serious symptoms 

which can last for a few, usually two to three, days. 

Poisoning cases with these species are fairly common and 

a separate state - "few days" - is very useful in that 

context. 

The time periods over which individuals adversely 

respond to mushrooms, just like the delays in the onset 

of the symptoms, are characteristic of given toxins and 

therefore are valuable diagnostically. 

It should always be borne in mind however, that the 

medical history of the patient before the poisoning occur- 

red may affect the duration of the symptoms, or even the 

outcome of the poisoning. An unhealthy victim may die from 

exposure to a mildly poisonous mushroom or small doses of 

toxin. This should be common sense for anybody working in 

the field of toxicology or medicine and should be allowed 

for when using the key. 
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2.2.2.1.4. Chemical Characters. 

Only one character has found a place here: the 

toxins. The chemistry of most of the higher fungi is 

very poorly described. Furthermore, compounds known to 

occur in some species have not been widely surveyed in 

other species. The result is that the distribution of 

the toxins, within identical species of different orig- 

ins or between species, is unknown. 

2.2.2.1.4.1. Toxins. (14) 

States :- cyclopeptides 

- orellanine 

- muscarine 

- hallucinogens 

- muscimol/ibotenic acid 

- coprine 

- others 

- gyromitrin 

At the present time, this character is only useful 

when fresh material is available for analysis, and will 

certainly not be used in cases of emergency toxicology 

for a while yet. The study of known toxins in the human 

body, their analysis and distribution is non-existant or, 
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at the very best, poorly documented. It is hoped that 

this will be a major area of research in the next few 

years. 

Some personal research has helped to complete some 

data used in this programme and is discussed and des- 

cribed in the last part of this thesis (chapter 4). 

Seven groups of known toxins form seven states of 

the character "toxins", whereas the eighth state, defined 

as flothers" include all the yet unidentified toxins cont- 

ained in a number of mushrooms. The state 11gyromitrin" 

is placed last in the above list because it was added 

to the programme at a late stage. 

2.2.2.1.4.1.1. CVclopeptides. 

The toxic cyclopeptides, characteristic of "Amanita 

poisoning", are responsible for the majority of deaths 

due to mushrooms (Mitchel, 1980; Barnet, 1980). The most 

lethal of these toxins are the amatoxins (Figure 18ý, 

first identified in Amanita phalloides, the "Death Cap" 

(Wieland and Faulstich, 1978). The amatoxins are a group 

of eight octapeptides that inhibit the transcription of 

RNA and DNA. As a consequence, protein synthesis and 

cellular reproduction are blocked, followed by necrosis 

0 
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of the affected calls. Seven heptapeptides, the phallo- 

toxins have also been found in Amanita Phalloides 

(Figure 19)but they are probably not involved in cases 

of human poisoning because of their heat labilityý More 

recently, new cyclopeptides have been isolated and 

identified in Amanita virosa (the Destroying Angel). 

They are the virotoxins, related to the phallotoxins 

(Faulstich at al., 1980), and also emaninamide (see Figure 

18)which is closely related to the amanitins (Buku at al. 

19BO). 

A number of Amanita. Galerina and Lepiota species 

contain amanitins (G6rault- and Girre, 1977) and are 

therefore highly dangerous. A number of analytical 

techniques have been devised and used in their charact- 

erisation and are detailed in the appendix (6.2.1. ) 

2.2.2.1.4.1.2. Orellanine. 

There is much controversy surrounding the identity 

of this toxin or group of toxins (Greer, 1980). Undoubt- 

edly it differs chemically from the Amanita toxins. 

Furthermore its physiological action also differs, the 

attack being observed in different organs, primarily 

the kidneys (Nieminen, 1976). 
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Antkowiak and Gessner in 1979 proposed a tetrahydroxy 

bipyridyl structure for orelline and its bis N-oxide 

derivative orell anine (Figure 20), structures which 

are still unconfirmed (Antkowiak and Gessner, 1980; 

Greer, 1980). 

Analytical procedures for the isolation and partial 

characterisation of these compounds are described in the 

appendix (6.2.2. ) 

2.2.2.1.4.1.3. Muscarine. 

Muscarine, first extracted frcm Amanita muscaria by 

Schmiedeberg and Koppe in 1869 was only characterised in 

1954 by Eugster and Weser (Figure 21). For a long time 

muscarine was thought to be the cause of all mushroom 

poisoning, but recent work has shown that it does not 

even account for the toxicity of Amanita muscaria, 

due to its very low concentration, coupled with a low 

oral toxicity. 

It is, nevertheless, a common toxin found in high 

concentrations in a number of small mushroom-species 

belonging to the genera Inocvbe and Clitocvbe,. Its 

analysis is not easy and only a few claims for the pres- 

ence of muscarine in higher fungi are based an chemical 
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analysis (Eugster, 1969). The remaining claims are based 

an animal work and must therefore be considered as un- 

substantiated. However, until further data are available, 

the present claims are used in this programme. 

Detailed analytical procedures are given in the 

appendix (6.2.3. ) 

2.2.2.1.4.1.4. Hallucinoqens. ' 

Since the discovery of psilocybin and psilocin in 

1958 and 1959 respectively by Hofmann and co-workers, two 

more indole hallucinogens of the higher fungi have been 

discovered: baeacystin and norbaeocystin, two analogs 

of psilocybin (Figure 22) (Leung and Paul, 1967; ibid., 

1968). 

In the past ten years, claims for the presence of 

some of these compounds in different mushrooms belonging 

to the genera P6ilocybe. Strooharia. Conocvbe, Hypholoma, 

Panaeolus, Gymnopilus, have been numerous and often un- 

confirmed. The list of species known to contain psilocybin 

and analogs is limited (see Table 3 ). Suspect species 

have also been included in the programme despite some 

negative results obtained in this laboratory (4.2.3. ) 

These latter studies show that a number of claims for 
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the presence of these compounds may be unfounded, or even, 

in the case of Panaeolus species, that other indole halluc- 

inogens may be involved. Certainly, results presented by 

Olalh (1969) could not be confirmed, thus supporting 

previously recorded doubts ( Singer, 1975). 

However, definite cases of intoxications, showing 

symptoms of psilocybin intoxication with Panaeolus species 

have occurred and have been investigated at Strathclyde 

University. It seems other, yet unidentified, hallucinog- 

ens may be at work here. 

A thorough investigation of suspect species is 

necessary, and taxonomic positions should be made clear 

before further claims are made in the future. Further- 

more, voucher specimens should be deposited in recog- 

nised centres. 

2.2.2.1.4.1.5. Muscimol and Ibotenic Acid. 

A number of compounds are included in this "state", 

which possess an isoxazole derivative structure (Fig- 

ure 23) and which account for most of the symptoms 

shown by the, now famous, Amanita muscaria. They 

were isolated and characterised by 
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the Eugster team in Nrich from Amanita muscaria (Eugster, 

1969). These compounds, muscimol and ibotenic acid, do 

not explain the whole range of physiological action exp- 

erienced during intoxication with this mushroom. Eugster's 

work is the closest, yet known, to a complete investigat- 

ion of the chemistry of one fungus. Ibotenic acid and 

muscimol are important compounds used by pharmacologists 

to obtain an understanding of the mechanism of t- amino 

butyric acid (GABA) in the brain. 

Mushrooms containing these isoxazole derivatives are 

well known and easily recognised by even the least exper- 

ienced amateurs which means that accidental poisonings 

are unlikely. Most intoxications will be self-inflicted 

in the experimentation and search for natural and uncontrolled 

drugs. Extensive descriptions of Amanita species contain- 

ing these toxins are to be found in the underground liter- 

ature dealing with drugs (Margot, -1977). 

Analytical procedures are detailed in the appendix 

(6.2.5. ). 

The related tricholcmic acid (Figure 23) has been 

found in Japanese Tricholoma muscarium species and may 

be at the origin of the toxicity of other, Tricholome 

species found in Europe. 
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2.2.2.1.4.1.6. Coprine. 

Hatfield and Schaumberg (1975) identified coprine, 

a cyclopropane derivative of glutamine (Figure 24), which 

inhibits the metabolism of alcohol in humans. Its effect, 

with alcohol, shows a remarkable similarity to the reaction 

elicited by disulfiram and alcohol, the former being a 

drug used in the treatment of chronic alcoholism. The 

toxin is not dangerous and is present in only a few 

species of Coprinus. It is unlikely to be found in 

emergency cases. The species involved are succulent 

and considered as delicacies by many, but, if alcohol 

is consumed, even two or three days after the mushrooms, 

it may trigger a rather unpleasant reaction which may 

lead to panic in the victim. 

The analysis for coprine is detailed in the 

appendix (6.2.6. ). 

2.2.2.1.4.1.7. Gyromitrin. 

Serious intoxications, with numerous fatalities 

(2 -4% of mushroom related deaths), have occurred 

in Europe involving a mushroom often sold as a delicacy 

in its dried form : Gyromitra esculenta. Gyromitrin 

(Figure 25) was first identified by List and Luft (1968) 
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and further hydrazone derivatives were later identified 

by Pyysalo (1975). It is suggested that these compounds 

undergo hydrolysis to form monomethy1hydrazine, which is 

presumed to be the active component in human poisoning. 

The symptoms are consistent with symptoms produced by 

monomethy1hydrazine poisoning (Lincoff & Mitchel, 1977). 

Species containing gyromitrin are Ascomycetes and 

differ markedly (microscopically as well as macroscop- 

ically) from all the other higher fungi. It was found 

necessary to include them in the present programme I 

because of the high incidence of poisoning due to them. 

Analytical procedures are described in the appendix 

(6.2.7. ) 

2.2.2.1.4.1.8. Other Toxins. 

Every year, a number of poisonings are recorded which 

involve tens of species of mushrooms. The sYmptoms 

produced are often described as mild to serious gastro- 

intestinal disturbances which disappear after one or two 

days, without further ill effects. In most cases nothing 

is known about the chemistrY of the species involved, not 

to mention the toxins! In these cases, it frequently 

arises that only one or two people of a much larger group 
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are affected. 

This remains a virgin field for research! 

2.2.2.1.4.1.9. Comments. 

It must be noted that poisoning by old, partially 

decomposed mushrooms, or by mushrooms contaminated by 

pesticides or heavy metals (Stijve & Roschnik, 1974) are 

not included in the present work because the intoxications 

are not due to toxins of the higher fungi. 

Other important questions require to be investigat- 

ed in relation to the mycotoxins of the higher fungi. 

What, for example, is the relationship of the host to 

the fungi in respect of the formation of toxic secondary 

metabolites? Does the toxin change if the host is different? 

For example, Amanita muscaria grows in mycorrhizal assoc- 

iation with either birch or coniferous trees. The influence 

of the host tree on the metabolic activity may explain the 

absence of the toxins muscimol and ibotenic acid in some 

of the analYses reported in the chemical -literature. 
(Catal- 

fomo & Eugster, 1970). These questions need further 

investigations and might provide answers of great 

taxonomic significance and of great economic value to 

man. 
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2.2.2.2. Discussion. 

Twenty four characters have been chosen to be 

included in a multi-access, interractive identification 

programme. If sub-characters are taken into account, 30 

features can be used for the identification of poisonous 

and hallucinogenic mushrooms of forensic interest. All 

have advantages and disadvantages which have been disc- 

ussed under their appropriate heading. All the characters 

are well documented, at least for the European species, 

and provide a solid data base. Furthermore, they are all 

stable within wide and documented limits and, in most 

cases, easy to identify and observe. Finally, different 

combinations of characters, using only five to eight 

observations give, in most cases, an identification down 

to species or a group of closely related species, as is 

shown in the next two chapters. 

It must be emphasised that some closely related 

species cannot be differentiated using the above twenty 

four characters and would be identified only with great 

difficulty even by experienced mycologists, unless fresh 

samples were made available. In any case, when an emerg- 

ency has been dealt with, samples should be sent to the 

appropriate specialists who can confirm the diagnosis, 

use the evidence to up-date records and, possibly, bring 
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about modifications to the present programme for even 

more efficient management. Detailed records of the anam- 

nesis and clinical data should be given with the samples. 

This should result in a marked-improvement on the 

present state of the identification of poisonous mush- 

rooms in emergency cases. For instance, such identific- 

ation has been made by a specialist in only 10.7 f. of the 

cases reported in Switzerland between 1967 and 1977 

(Bornet, 1980), and this in a country specifically org- 

anised to deal with such matters! 

As mentioned previously, the states of some of the 

characters observed could be genuinely mistaken under 

certain circumstances, thus hindering a possible' match 

with the stored data in the data bank. Steps 'have been 

taken to prevent this happening and to allow what can 

be referred to as a "Near-miss match identification". 

2.2.2.2.1. Near-miss Match Identification. 

Five characters were found,, after close scr'utiny, 

Ii to be uncertain when observations were made near the 

limits of their defined states because of their contin- 

uous nature (i. e. the length and breadth of spore, 

see 2.2.2.1.1.10.; the wall thickness'of spores, see 
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2.2.2.1.1.13.; and the time of growth, see 2.2.2.1.2.3. ) 

or because of historical and ecological reasons (i. e. 

habitat, 2.2.2.1.2.2. ) as was demonstrated in the 

appropriate chapters. 

If the user of the key, for some reason, thinks 

that the determination of one or more of these five 

characters is doubtful, he has then the opportunity to 

choose whichever of these characters is uncertain as 

a possible miss-match with the stared data. 

Example: a mushroom identification is required in 

a hospital after a patient has been brouýht in showing 

definite symptoms of poisoning. Spores are found in a 

stomach washing, their colour determined and their 

dimensions found to be well-defined within the ranges 

used in the programme. The time of growth, 19th of June, 

is identified as "spring", despite the closeness of 

summer and a spell of mild weather. The user, with this 

data, should be able to get a reasonable identification, 

but having some doubts as to the determination of the 

character "time of growth", he can choose this character 

as a possible miss-match. That is, if no "perfect match" 

is obtained, species differing on the character "time 

of growth" with the given data are then listed as 

"species matching closely on character time of growth". 
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If more than one character's data is allowed to miss- 

match or permitted to disagree with the data stared, 

when a near-miss match identification is obtained, the 

character(s) in disagreement with the taxon identified 

is (are) specified to the user. In the above hypothet- 

ical example, if the spore length and the time of growth 

are judged uncertain and allowed to differ with the data 

of the data bank, the resulting identification could 

be of the kind: 

Species A matches closely an spore length; 

Species B matches closely on time of growth; 

Species C matches closely on spore length and time of 

growth; 

Species D matches exactly with the given data, etc. 

Therefore, the characters allowed to disagree with the 

stared data in the identification process are well 

defined and the user is made aware as to which character 

observed disagrees with the data defining the taxon 

identified. 

The "near-miss match identification" facility 

should be used when the character "habitat" is observed, 

unless a well characterised and historically well est- 

ablished habitat is known, for example, the native 

Scottish pine forest. 
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While this facility may not be relevant in most 

cases, it represents an important safeguard which guarant- 

ees the completeness and accuracy of an identification 

as far as is possible with the data at hand. 
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--III. THE PROGRAMME. 

On the basis of the requirements for an identific- 

ation programme (chapter II) and characters available, 

some of which possess single and others multiple options, 

a programme was built by Mr. George Farquhar of the Comp- 

uter Centre of Strathclyde University. His expertise was 

invaluable in helping to improve and modify this prog- 

ramme to suit all the requirements. 

3.1. Data Codinq. 

Before an identification is attempted-, the data 

of all the taxa included in the data bank had to be 

coded. To make the matching process easy for the machine, 

the data is coded as a string of numbers, where the first 

number corresponds to the state of character 1 of the 

given taxon, the second number corresponds to the state 

of character 2, and so on. When multiple options are 

possible for one character a 'I-1" indicates that the 

character has multiple options. The numeral immediately 

following 11-111 indicates the number of possible options 

which is, in turn, followed by the numerals correspond- 

ing to the different possible states. 

The way the data is coded can be likened to a chest 
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of 24 drawers where each drawer pictures a character. 

Each drawer is then subdivided into as many compartments 

as there are options for the given character. These 

pigeon-holes are filled corresponding to the states 

shown by the taxon defined. 

When the identification is attempted, the data 

observed is coded in a similar way, the characters 

identified are like drawers being opened and their 

contents compared with the same level drawers of the 

different taxa stored in the data bank. When the content 

of these drawers are identical (i. e. match exactly) a 

possible identification is obtained. If a near-miss 

match is allowed, all the drawers' contents should be 

identical except possibly the drawer(s) allowed to 

missmatch (i. e. provided the suspect data was wrongly 

characterised). 

3.2. Flow Chart. (Figure 26) 

The computer is an extremely powerful, fast 

machine, but it can do only what it is told to do, 

and exactly as it is told to do it. It gets its direction 

from the stared programme. The flowchart is a pictorial 

representation of that programme which serves as a 

means of recording, analysing and communicating problem 
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the Identification of Poisonous Mushrooms. 
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information. 

Following the flowchart (Figure 26), the first 

step in the identification process is to prompt the 

user for data (i. e. open drawers and fill them up 

according to the states observed). The whole data thus 

obtained constitutes the user search vector. 

This search vector is then compared with the 

corresponding vector of each taxon of the data bank. 

When the "SEARCH" is operated for the first taxon, 

the computer effects the comparison. If a match is 

found, which is not a near-miss match case, the taxon 

is given as a'possible identification (i. e. "WRITE"). 

It then searches the second taxon, etc until the end 

of the data file. If there is no match, and no interest 

shown by the user in near-miss matches, as before, it 

searches the next taxon, and so on to the end of the 

file. All the exact matches, i. e. taxa identified, 

are printed. Ideally, only one taxon should apPear! 

On the other hand, if the user is interested in 

near-misses, the user search vector is modified ("AD- 

JUSTEDII) for the character(s) allowed to disagree, so 

that other states for this character(s) are considered 

and the matching process ("SEARCH") is attempted again, 

but with the adjusted data. If after adjustment a match 
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is obtained, the taxon so identified is stared until 

the end of the file before being printed. 

Each taxon identified is printed ("WRITE"), usual- 

ly on the screen of a visual display unit (VDU), or for 

a permanent record, on the chart of a recorder. It is 

always accompanied by all the useful data included in 

the data retrieval side of the file. (2.2.1. ) 

3.3. Lanquaqes. 

The programme has been produced in two forms so 

that it can be used in a large computer, as well as 

in a top-desk microcomputer. 

A FORTRAN language is used on a Honeywell 6060 

instrument at Strathclyde University. It has been kept 

to a standard form and is as machine independant as 

possible, so that it could be easily adapted to other 

machines. 

In order to avoid any involved coding procedure 

of the data, which would require some training, a text 

in English is displayed on the VDU or printer. The user 

is only required to chose one ortion (or more as the 

case may be) out of a selected number presented to him 

and the computer does the rest of the work providing 
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the correct commands have originally been used. 

A programme in BASIC language has been adapted 

along the same lines to be used on microcomputers, in 

our case an Apple II and Honeywell. 

This should allow a wide use of this programme by 

large organisations with expensive computer capabilities 

as well as small laboratories or hospital wards with 

limited facilities. 

3.4. Use of the Proqramme and Examples. 

3.4.1. How it Works. 

The basic set of commands is small and easy for 

anybody to remember. 

The first command II/GlI prompts the computer to 

search for the programme. In the meantime, it asks the 

user which data file he wishes to use with the programme 

by Printing "Data Fi le? ". The user simply types the 

name of his file (here "KEEP") followed by a carriage 

return (CR). 

The next command is II/FlIl which prompts the 

user to supply data by displaying the 24 characters and 

asking the user "Which characters do you have data f6r? " 

(Figure 27) 
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Figure 27 : Illustration of the First 

Commands to Start the Programme 

and of the Text Displayed to the 

User. 
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The user needs only to enter the numbers correspond- 

ing to the characters for which he has data, i. e. 1,3, 

4,13 and 5 in the example of Figure 27. After a carriage 

return, the computer acknowledges the number of characters 

to be used (i. e. number of drawers to be opened) and asks 

if any "near-miss match" is-to be attempted on one of 

the five characters described previously (2.2.2.2.1. ). 

The user enters"O" if no close matching is required, 

otherwise, the numbers corresponding to the doubtful 

characters are entered, i. e. 4,5 in the example of 

Figure 27. 

After a carriage return, the computer takes each 

character identified by the user and displays the options 

available (i. e. takes each drawer for which the user 

knows the content and displays the choice of content 

it-c-an have). At the end of the character display, the 

option observed in the sample to be identified is chosen 

and its number entered (multiple options can be entered 

where necessary). The computer then moves to the next 

character, until all the options of the characters 

chosen at the start have been correctly entered. 

The programme is then "running" or "SEARCH" as 

described in the flow chart (3.2. ) and taxa identified 

are retrieved an the VDU or the printer. 
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3.4.2. Examples. 

Selected examples of cases which were either 

investigated or brought to the attention of the Forensic 

Science Unit at Strathclyde University demonstrate the 

use and advantages which this programme can bring to 

the efficient management of mycotoxicological emergencies. 

. 
3.4.2.1 . Case 1. 

On the 25th of July 1979, a young girl, Emily, 2+ 

was admitted to a London Hospital after her mother had 

seen her eat a mushroom from the garden lawn. No signs of 

poisoning were presented. Specimen from the lawn were ; 

brought to the toxicologist of the hospital who immediat- 

ely contacted the Forensic Science Unit. 

While on the phone, details of the spores were obtained, 

they were dark, thick-walled, rought 13 - 14 ,um long 

and 7-9,, u m. wide. The toxicologist could not give 

further characters as it was the first time he had 

encountered such a sample. Data for 8 characters were 

available: 

1) geographical distribution : England 

2) habitat: grass 

3) time of growth : summer 
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spore colour under the microscope: dark 

the colour was resistant in 50 %H2 so 4 
5) spare wall thickness : thick 

6) spore surface : rough 

7) spore length : 13 14, /Lm 

8) spore breadth :79m 

A close matching on the spore wall thickness was 

requested in view of the inexperience of the analyst. 

Out of 223 species making up the data bank, only 

one species matched the data perfectly : Panaeolus 

, 
foenisecii. 

This species is not dangerous, but can cause 

hallucinations and up-set if more than 5 or 6 carpo- 

phores are ingested. This diagnosis was later confirmed 

when the samples were sent to the laboratory for further 

investigations. In the meantime, the little girl had 

been kept under observation for 24 hours and released 

without showing any ill-effects. 

This shows all the advantages of the present 

programme at its best: species identification in a 

matter of -a 
few minutes based an simple information 

gathered by a non-specialist. (Figure 2B). 
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Figure 2B : Illustration of a Species Identification 

in the Example Case 1. 
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3.4.2.2. Case 2. 

Three patient were admitted to the Royal Infirmary 

in Edinburgh on the 25th of August 1979. They showed 

symptoms of severe renal failure some ten days after 

eating a dish of wild mushrooms purported to be - 

Cantharellus cibarius (a celebrated delicacy in most 

of Europe). They had been collected in a coniferous wood 

near their camping place in the North of Scotland 

(Watling, 1980; Short et al. 1980). Preliminary gastro- 

intestinal disturbances had appeared 2 to 3 days after 

ingestion. 

The identification was made by Dr. Roy Watling, 

Senior Principal Scientific Officer of the Royal Botanic 

Garden in Edinburgh, as Cortinerius speciosissimus after a 

specimen had been collected from the site by the consult- 

ant medical specialist. This mushroom is a rare nordic 

species containing the deadly orellanine. On the basis 

of the elements available at the time of the emergency 

and using the present programme, one species would have 

been keyed out : Cortinarius speciosissimus with two 

other species Cortinarius gentilis and Cortinarius 

limonius also suspected of containing orellanine and a 

number of other species of Cortinarius which may also contain 

orellanine, but so far, no firm evidence is available 
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(qreer, 1980). With only five characters used for 

identification, i. e. symptoms, onset of sYmptomst 

geographical distribution, time of growth and habitat, 

these species cannot be distinguished. It is quite 

remarkable that they are so closely related that only 

an experienced mycologist can distinguish between them, 

provided he has access to a good specimen! 

It is also worth noting, that all these species 

are suspected to contain the same toxin, require the 

same treatment and havethe same medical and chemical 

reference literature which is all a medical consultant 

needs for any clinical treatment. (Figure 29). 

3.4.2.3. Case 3. 

This is an example where a near-miss match is 

necessary. It is hypothetical since that facility has 

not been required in cases handled so far. The hypothesis 

is based an thorough field observations. 

Two teenagers are admitted to hospital showing 

dizziness, drunkenness, incoordination, staggering, 

visions, cramps. One hour before the symptoms developed, 

they had eaten some mushrooms collected on a hill-side 

pasture near Pitlochry. Five characters can be used 
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i 57M PT ft It S 

I GASTROENTERITIS AFTER 3HRS. NO FEVER* CYTOLITIC HEPATITIS 
ft. MI 4. 

; 13 HOUPS AFTER iNSES'TION- GRSTROENTERITIS INTENSE THIRST# 
POLYURIR THEN RENAL FýIL'JRE 

I PFTER ALCOHOL CONSUMPTION. FLUSHING FACE AND NECK, SNELLING# 
TINGLING OF HANDS- METALLIC TASTE, PALPITATIONS# HYPOTENSION4 
LATER NAUSER AND SWEATING 

4. PERSP'LRATIOrl, SALIVqTIC-N, LACRY3ATIONj BLURRED VISION, ABDOMINAL 
CRAMPS, AFTER DIARRHOER, CONSTRICTION OF PUPILS, FALL 
IN BLOOD PRESSURE, SLOW PULSE 

S. OIZZINESS, ORUNKENNE3S, INCOORDINATION, STAGGERINGs MUSCULAR 
CRRMPS-SPASMS, HYPERKINETIC ACTIVITY, DEEP SLEEP AND VISIONS 

6. MOOD CHANGING, UNMOTIVATED LAUGHTER HILARITY , MUSCLE WEAKNESS 
DROWSINESS, HALLUCINATIONS 

?. GASTPOENTEqITIS; VOMITING 
9-NAlJSEA GASTROENTERITIS JEVER *CRAMPS, HEADACHES oCYTOLITIC OR 

HEMOLYTIC ACTION 
OPTION NUnBERI 
-22 
OPTICH 2 

2 ONSET OF SYMPTOnS 
----------------- 

i 
2.3 HPI). 
3.9 14 WRS. 
4 AFTER L'i HP:. 

OPTIO? l 4UMBER' 
-: 4 .. 
nP'! IAII 4 -- AFTFQ LS HPS. 

Figure 29: Example of Identification. Case 2. 
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jE0rjPA; HICQL DIST13iBUTION 
....... ........... ...... 

14 TEIPEPPTE 
2 S. TEAPERUE 
1 SUBTROPITAL 
4 TOOPICAL 
1 ENGLISH 
6 SCOTTISH 

OPTION RUMPERV 
WED [qTA COMMA SEPRRqTEC, 

OPTION3 ACCEPTED - 
9 SCOTTIS4 

4 HABITAT 

I GROUND IN CONIF. WOODS 
GROUND IN HARDWOODS 

43 GPOVND IN GRASS 
4 GROUND IN DUNG 
'S. ON STUMPS 
6. OTHEPS 

OPTION NUMBERS? 
VITEP DATA C014MA SEPAPRTED 
at 
OPTIONS ACCEPTED 

i GROUND IN CONIF WOODS 

3, .TI ME -IF GROWTH 
-------------- 

I SPRING 
2. SUMMER 
3. AUTUMN 
4.4INTER 

OPT104 NUMPERS1, 
EVEP DATA COMMA SEPRRSTED 
2ý r. 

0 PTIONS ACCEPTED 
Z. SUMMER 

PDOGPAM 91JUNItiG 

POSSIBLE SPECIES(EXACT MATCH ON SUPPLIED DATA) -- 
COPTINAPIUS SPECIOSISSIn'J'S ROMRG. ORELLANINE TRERTMENT. SYMPTOMAT 
TAXON. ORTON PD ý1253) CORTINIARIUS 11 THE llRTURRLISTmRPRILjll9 
CHEK AMTKOWIAK& GESSHER TETRAHEDRON L. 21,1331-34 

NEDIC. GEPAULI 4 GIRRE ý13? 7)eUL. SGC. MYCOL. FRRNCE 93,373-495 
DEADLY EIJ ý4 EU 

POSSIBLE SPECIES(EXACT MATCH ON SUPPLIED DATA) -- 
CORT14ARTUS GENTILIS (FR)FP UK FREQ 0.4 SUSPECT ORELLRNIME PROPOSED TREA 
MENT SYMPTOMATIC TAXON MOSER M (1978)KLEINE KRY? TOGAMENFLORR 11812 FISCH 
STUT MY CWEM ANTKOWIAK I SESSNER (07)) TETRAHEDRON L. 21,1931-34 NED FL 
R (089) DIFFERENTIALDIAGNOSE DEq PIL/'-YEPSIFTUNGEN, FISCHER, STUTT, NY 
DEADLY EU 
*PMOPE(YES OR NW 
-V ES 

POSSIBLE SPECIES'EXACT MATCH ON SUPPLIED DATA) 
COPTtNARIUS LIMGNIIJ' (FR E" FR)FR ORELLRNINE SUSPECT PROPOSED TREATMENT 
SYMPTOMATIC TAXON MOSER M %13713) KLEIRE KRYPTOGAMENFLORR 11812 FISCHER, 
STUT MY CHEM ANTYOWIAK & GESSNER : 13#1) TETRAHEDRON L. 21. ML-34 NED FL 
(119Se) DIFFEPENTIALDIAGNOSE DER PILL*! ERG'&FTUNGEN, FISCHER, STUTT. NY 
S USPECT DEADLY, EU 

POSSIBLE SPECIEVEXACT MATCH ON SUFFLIED DATA) -- 
COPTINARIUS CALLISTEUS (Fq)FR UK F9EQ 1.4 SUSPECT ORELLRNINE TREATMENT. 
SYMPTOMATIC TAXON MOSEP 4 11978ýXLEINE KRYPTOGAMENFLORA 118,2 FISCHER; 
STIJTT CHEM AMTKOWIAK & GESSNER 1.1? 79)TETRAHEDRON L 2iji931-1934 
NED GERAULT X GIRPE (13771)6UL SV'C MYCOL FR 33,373-485 DEaDLY? EU 
**MIPE(YES OP NW' 
xYES 

Fiqure 29: continued. 
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POSSIBLE SPECIES(EXACT MATCH ON SUPPLIED DATA) -- 
CORTtNARIUS CINNAMAMEUS) (L EX FR) UV FREQ 2.0 SUSPECT ORELLRHINE 
TREATMENT SYMPTOMATIC TAXON MfjS. ER M (127MLEINE KRYPTOGAMENFLORR 118/2 
FISCHER-STUTT CHEN ANTKOWIAK & GEJSNEP ý1979)TETRRHEDROH L M1931-1934 
MED GEPAULT & GIRRE (1377)BUL SOC MYCOL FR 33,373-405 DEADLY? EU N. AM, 

POSSIBLE SPECIES(EXRCT MATCH ON SUPPLIED DATA) -- CORTINARIUS PHOENICEUS (BUL)MRE SUSPECT ORELLANINE TRERTMENT. SYMPTOMRTlC 
TRXON MOSER M (078)KLEINE KRYPTOGAMENFLORR 119/2, FISCHER, STUTT. 
CHEM ANTKOWIAK 4 GESSNER (i979)TETRAMEOPON L 21,1331-034 MED GERRULT 
GIRRE (1977)BUL SOC MYCOL FR 93.373-405 DEADLY' EU 
**MORE(YES OR NO)l 
xVES 

POSSIBLE SPECIES(EXACT MATCH ON SUPPLIED DATA) -- 
CORTINARIUS SANGUINEUS (WULF EX FR)FR UK FREQ 0.4 SUSPECT ORELLANINE 
TREATMENTiSYMPTOMATIC TAXON MOSER M (1378)KLEINE KRYPTOGRMENFLORA 119,2 
FtSCHEP, STUTT CHEM RNTKOWIRK & GESSNER (1979)TETRAMEDRON L 21,1331-34 
MED GEPAULT A GIRRE (ig? 7)BUL SOC MYCOL FR 93,373-483 DEADLY? EU 

POSSIBLE SPECIES(EXACT MATCH ON SUPPLIED DATA) -- 
CORTINARIUS SENISANGUINEUS (FR)GILL UK FREQ 4.0 SUSPECT ORELLANINE 
TREATMENT: SYMPTOMATIC TAXON MOSER M M79MEINE KRYPTOGAMENFLORR 118#2 
FISCHER, STUTT CHEM ANTKOW18K 4 GESSNER (1979)TETRANEDROM L. 21,193L-34 
MED GERAULT & GIRRE (i977)BUL S^VC MYCOL FR 23,373-495 DEADLY? EU; N. AM 
**MORE(YES OR NO)? 
MYES 

POSSIBLE SPECIES(EXRCT MATCH ON SUPPLIED DATA) -- 
CORTINARIUS TRAGANUS (FR EX FQ)FR UK FREQ L-2 SUSPECT ORELLRNINE TRERT- 
NENT: SYMPT04ATIC TAXON MOSER M (i378)KLEINE KRYPTOGRNENFLORR 116,2 
FISCHERsSTUTT CHER ANTKOWIRK 4 GESSNER (1979)TETRRHEDROM L 2L, 193i-34 
RED GERAULT & GIRRE (197? )BUL SOC MYCOL FR 93#373-405 DEADLY? EU 

POSSIBLE SPECIES(EXACT MATCH ON SUPPLIED DATA) -- 
CORTINARIUS SANIOSUS (FR)FP IJK FREQ 9.4 SUSPECT ORELLRNIKE TREATMENT: 
SVMPTOMATIC TAXON MOSER M (1373)KLEIRE KRYPTOGAMENFLORR IIB, 2 FISCHER 
STUTT CHER ANTKOWIRK & GESSNER (073)TETRAHEDRON L 21#031-34 NED 
GEPAULT & GIRPE (i977)BUL SOC MYCOL FR 93#373-403 DEADLY? EU 

END OF PROGRA? l 

Fiqure 29 (end). 
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here (the same as in case 2). But how would a pasture 

be described using the habitat's options? "grass", I'dung" 

or are there some tree in the vicinity associated with 

the mushrooms? Therefore the "near-miss match" facility 

is used with the character "habitat" and the option 

chosen is "grass". 

No exact match is found, but three species, Amanita 

muscaria,, A. rantherina and A'. qemmata are identified 

as a "close match on habitat" (Figure 30) i. e. these 

are possible identifications, provided the state of the 

character "habitat" is not "grass". Field observations 

(detailed in chapter 4) have shown the presence of Amanita 

pantherina in hill-side pastures near Pitlochry (refer- 

ence collections 121 and 244, see chapter 4) amongst 

Salix repens (a dwarf shrub of the willow family, i. e. hard- 

woods). An area which could be described by many as "grassy". 

It is obvious that in the case of an emergency, the 

results are rapid and accurate enough to allow clinicians 

to proceed with treatment (here again identical for the 

three species). Further investigations, in the field, 

on stomach washing and on the remains of the meal, etc, 

can be carried out afterwards for a more specific 

identification. 
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IFI 

; 'JNGI IDENTIFICAT104 PR06RAM 
----------------------------- 

I SYMPTOMS 
2 ONSET OF SYMPTOMS 
3 GEOG DISTRIBUTION 
4.4ABITAT 
5 TIME OF GROWTH 
s SPORE COLOUR U40ER I SCOPE 
7 SPORE SHAPE 
8 SPORE SURFACE 
) SPORE WALL THICKNESS 

14 GERM PORE 
it SPORE LENGTH 
V-SPORE BREADTH 

13. SPORE PRINT 
L4 TOXIIIS 
MOURATION OF SYMPTOMS 
16. PILEUS TRRMR 
17. GILL TRRMA 
MCUTICLE 
19. CLAMP CONNECTION 
20. BASIDIR/ASCI NO. OF SPORES 
2L. BRSIDIR/RSCI SIZES 
22-MRPGINRL CYSTIDIR 
2'). FRCIAL CYSTIDIR 
24 KOH CHRYSO CYSTIDIR 

WHICH C14AROCTERS 00 YOU HAVE DATA FOR? 
ENTER CHARACTER NUMBERS COMMA SEPARATED 

1,2,3.4.5 

DATA FOR 5 CHARACTERS REQUIRED 

IF'NO SPECIES MATCH EXACTýV THE GIVEN DATA A CLOSE MATCH 
CAN BE ATTEMPTED ON THE FOLLOWING CHARACTERS. - 

4. HABITAT 
3. TIME OF GROWTH 
9. SPORE WALL THICKNESS 

ii. SPORE LENGTH 
i2-SPORE. BREADTH 

PLEASE GIVE THE CHARACTER HUnBERS YOU REQUIRE(COMAR SEPARATED) 
OR $(ZERO) IF NO CLOSE MATCHING IS TO BE ATTEMPTED 
s4 
CLOSE MATCHING REQUIRED ON CHARACTERS 4, 

L SYMPTOnS 

t. GASTROENTERITIS AFTER OHM NO FEVERA CVTOLITtC HEPATITIS 
2 M114 13 HOURS AFTER INGESTIOW. GASTROENTERITIS INTENSE THtRST# 

POLYUPIA THEN RENAL FAILURE 
I AFTEP ALCOHOL CONSUMPTION. FLUSHING FACE AND NECK, SWELLINGj 

TIN6LING OF HANDS; METALLIC TASTE, PALPITRTIONSj HYPOTENSION) 
LATER NAUSEA AND SWEATING 

4. PERSPIRATION, SALIVATION. LACRYMIRTIONs BLURRED VtSION, ABDOMINAL 
CRqMPS. AFTER DIARRHOER, CONSTRICTION OF PUPILS, FALL 
IN BLOOD PRESSURE, SLOW PULSE 

5 DIZZINESS. DRUNKENNESS, INCOORDINATION* STAGGERINGs MUSCULAR 
CPAMPS. SPASMS. HYPERKtUETIC ACTtVtTy. DEEP 'SLEEP AND YtSIONS 

; MOOD CHANGING. UNMOTIVATED LAUGHTER HILARITY , MUSCLE NERKNESS 
DROWSINESS. HALLUCINATIONS 

7 GASTROENTERITIS; YOMtTltlfj 
3 NAUSEA GRSTROENTERITIS FEVER )CRAMPSs HEADACHES &CYTOLITIC OR 

HEMOLYTIC ACTION 
OPTION NQIBER" 
CS 
OPT104 5 

2 ONSET OF SYMPTOMS 
----------------- 

LWITHIN 2MRS. 
2.3 -7 MRS. 
3.8 - 14 MRS. 
4. AFTER 15 HPS. 

OPT104 NUMBER' 
81 
00TIO4 I -- VITHIN 2HRS. 

Figure 30 : Example of an Identification Using 

the "Near-miss Match" Facility. Case 3. 
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3 GEOGRAPHICAL DISTRIBUTION 
------------------------- 

I. N. TEMPERATE 
2-S. TEMPERATE 
3. SUSTROPICAL 
4 TROPICAL 
5 ENGLISR 
G-SCOTTISH 

OPTION NUMSEPS7 
ENTER DATA COMMA SEPARATED 
36 
OPTIONS ACCEPTED -- 

9 SCOTTISH 

4 HABITAT 

LGROUND IN CONIF. WOODS 
2. GROUND IN HARDWOODS 
3. GPOUND IN VASS 
4. GRýUND IN DUNG 
5. ON STUMP. ) 
6 OTHERS 

OPTiGN NUMBERS? 
ENTER DATA COMMR SEPAPRTED 
Z3 
OPTIONS ACCEPTED 

3. GROUND IN GRASS 

5 TIME OF GROWTH 
-------------- 

I SPRING 
2. SUMMEP 
3 PUTUMN 
4. MINTER 

OPTIO "N UMBERS'ý 
ENTER DATA COMMA SEPARATED 
22 
OPTIONS ACCEPTED 

SUMMER 

PROGRAM RUNNING 

THE FOLLOWING SPECIES MATCHES CLOSELY ON 
HABITAT 

-AMANITR PRNTHERINA (FR. )SECR. UK FPEQ 2.4 MUSCINCL/180TERIC ACID PROP. 
TRERTMENT; PREVENT ABSORPTION, IHCR. EXCRETION, SYMPTOMATIC (PHYSOSTIGMIX 
TAXON. JENKINS DT (1277) SIBLIO. MYCOLOGICR 3?, 1-126 
CHEM. CATRLFOMO & EUGSTER (1370) BULL. MARC. 22: 4s33-4i 
MEDIC. WASER PG (196701 ETHNOPHARMAC. SEARCH .. ED. EFRON US PHS? 1643*41 
INESRIANT- DANGEROUS EU; N. AM 

. 
THE FOLLOWING SPECIES MATCHES CLOSELY ON 

HABITAT 

RMRNITR MUSCRRIA (L EX FR)HOOKER UK FRER 12.3 MUSCINOL/IBOTENIC ACID TR 
MENT: PREVENT ASS., INCRERSE EXCRETION, SYMPTOMATIC (PHYSOSTIGMINE) 
TRXON. JENKINS DT (077) 81OLIOTHECA MYCOLOGICR 37s L-L26 
CHEM. CATRLFOMO 4 EUGSTER (1978) BULL. NARC. 22.4p 33-41 
MEDIC. UASER PG Q967) ETHNOPHARMAC SEARCH... ED EFRON#US PHSP 1645#40-3 
INEBRIANT, DANGEROUS EU; RSIAj N. RM. 

THE FOLLOWING SPECIES MATCHES CLOSELY ON 
HABITAT 

*SMORE(YES OR NO)? 
sVES 

AMANITA GEMMATA (FR)SERT. EUROPE. EDIBLE#US: SUSPECT IBOTENIC A/MUSCIMOL 
S. AN: DEADLV! TREATMENT: SYMPTOMRTIC IF SYMPTOMS ONSET)GHOURS*WRTER, ELEC- 
TROLYTES, BLGOD SALRNCE, HYPERTONIC GLUC. tNF. PERICILLIH, THIOCTIC RCIDjEXCH 
TRA4SF. TRXON JENKINS DT(197? ) SIBLIOT. MYCOL 57ji-i2i CHEM CHILTON IOTT 
(19? 6)LLOYDIR 39: 2,3,159-157 MED. SEE RMRHITR PHALLOIDES FOR S. RM. EU; N. 

NO SPECIES MATCH SUPPLIED DATA EXACTLY 

END OF PROGRAM 

Fiqure 30 (end) 
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3.4.2.4. Identification of Mixtures. 

Where' mixtures are concerned, the problem is more 

complex and good sense has to be applied if an optimum 

result is to be obtained. 

If only one species in the mixture is toxic, the 

problem is relatively simple - i. e. one type of medical 

and chemical characters is observed - the ecological 

characters should also be known, at least in relation 

to the time of growth and the geographical distribution. 

If microscopical characters are present, different feat- 

ures from different species will be present and mixed. 

If all the data are used together, they may describe a 

non existant and quite extraordinary mushroom! The studyt 

therefore, has to be limited to a single type of micros- 

capical characters, the obvious choice being the 8 char- 

acters based an the spore (i. e. spore colour under the 

microscope, shape, surface, wall thickness, germ pore, 

length, breadth and print): they can all be observed on 

one single spore which clearly comes from a single species. 

Where mixtures are concerned, different spores are ob- 

served and each type of spare should be studied separat- 

ely with the other characters (medical, chemical or 

ecological) and relevant results obtained 
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Mixtures of two or more toxic species may create 

more difficult problems which can hardly be solved at 

the present time, even with a team of specialists 

because the cumulative effects of different toxins 

administered together are not known. A separate study 

of different spores, with possibly some discernable 

clinical symptoms, may lead to useful results, but no 

experimental data is available so far and further 

discussion would be purely speculative. 

Microscopical characters other than the spores 

could be used in this context in a minority of cases, 

when a particularly striking feature is observed, such 

as a special type of cystidia. The choice of characters 

to be used in such cases is to be-left to the best 

judgement of the user of the key. 
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4.1 Poisonous and Hallucinogenic Mushrooms: 
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4.2.1 Geographical Data 186 

4.2.2 Microscopical Data 199 
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4.3.1 Recapitulative Table of the Characters 

and States Used for Data Collection and 

Storage 210bis 
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IV. DATA COLLECTION. 

4.1. Poisonous and Hallucinoqenic Mushrooms: a World List. 

The world list of poisonous and hallucinogenic 

mushrooms (Table 3) has been compiled from literature 

sources of all types, ranging from major works mentioned 

earlier in this thesis to the most obscure underground 

publications. A number of comments are required 

when one sees such a list of 432 names (Table 3). 

Firstly, some obvious and well known poisonous 

mushrooms seem to be absent from the list. This is 

exemplified by Lepiota morgani, Lepiota helveola and 

Entoloma lividum. These names are widely used in the 

literature, but are invalid or illegal taxonamical 

names as described by British authorities (Dennis at al. 

1960). Their correct and/or accepted names are used, 

i. e. Chloraphvllum molvbdites, Lepicta brunneoincarnata 

and Entoloma sinuatum respectively. 

The second comment stems from the size of the list. 

Most textbooks mention five to ten deadly poisonous 

mushrooms and possibly another 40 to 50 species being 

in some degree dangerous out of approximately 10'000 

mushroom species described. These latest figures would 
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seem perfectly realistic to the present author and 

certainly the number of poisonous species would not 

go much above the hundred mark if all the listed species 

were to be thoroughly investigated. This discrepancy can 

be readily explained if one takes into account that the 

literature survey relates to"mycophagic" as well as 

notoriously I'mycophobic" countries. Some species have 

only once been reported to be poisonous and this as long 

ago as the end of the last century. Such reports are 

subsequently repeated in modern books without any fur- 

ther checks. Most of the time voucher specimen have not 

been kept and it is impossible to be certain that the 

mushroom identification, made at the time, was accurate. 

When one sees how dubious some of the identifications 

were in Switzerland between 1966-1976, a country well 

organised in that field (Bornet, 1980), it would not 

be surprising to learn that a number of these records 

of toxicity are unfounded. 

Mushrooms are notoriously difficult to digest, 

and some individuals can easily suffer from indigestion 

with them. Some mushrooms are known to contain anti- 

biotics (e. g. Armillaria mellea) and susceptible people 

have been known to suffer from allergic reactions. By 

contrast, if, for example, one suffers an allergic 

reaction to strawberries, nobody will start thinking, 
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never mind publishing, that strawberries are toxic. 

Unfortunately, this is what has happened with mushrooms. 

In mycophobic countries, because of the special histor- 

ical status that mushrooms have occupied as being "evil, 

putrid, etc" (Wasson, 1968), it is easy to understand 

that they have readily been assumed to be toxic. 

Other species, still reported to be poisonous by 

somet such as Amanita citrina, have been shown to be 

innocuous. A, citrina, was believed to be a form of the 

related Death Cap (Amanite ahall'oides)until extensive 

experiments by Chauvin (1922) in the 1920's showed 

otherwise, but its smell and flavour of old potatoes 

do not make it palatable. 

Some other species are claimed to be poisonous 

mainly because of their foul taste and/or smell. Cultural, 

or rather gastronomical differences, can be seen even 

within European communities. Species reported as suspect 

in Britain are used as spices and condiments in other 

countries (Italy, Hungary, etc). This is true for many 

acrid or peppery Russula and Lactarius, which with the 

exception of a few notorious species are not poisonous. 

In this respect, literature from one country sometimes 

indicates a species as good and edible, whereas it is 

re, =ted as poisonous and suspect in another (e. g. Amanita 
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excelsa has a two "knife and fork" crosses in KUhner 

and Romagnesi (1953), a standard and celebrated French 

reference book, whereas in British guides it ranges 

from harmless but best avoided, to poisonous! 

Another comment relates to the hallucinogenic 
, 

species. Since Hofmann et al. (1958) discovered psilac- 

ybin in a Mexican mushroom, Psilocvbe mexicanag literally 

hundreds of mushrooms have been claimed to be hallucinog- 

enic, often without any supporting chemical evidence 

other than the blueing flesh of the specimens described. 

These claims, when critically examined, might prove to 

be correct, but until then, doubts remain. Some analyses 

on newly described Australian species demonstrate this 

point (Margot & Watling, 1980). Out of four blueing 

species of Psilocybe submitted for analysis, only two 

proved positive for the presence of psilocybin (see 4.2.3. ) 

Recently, critical reviews by Guzm&n (1978) on the genus 

Psilocvbe have also shown that many hallucinogenic 

species, described as new separate species in the last 

twenty years, are in fact synonymous (e. g. Psilocybe 

zapotecorum = P. candidines = P. bolivarii). 

Lastly, a number of species are excellent when 

consumed, provided they are first cooked, dried or 

parboiled and the water discarded. This is important 
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because they contain heat labile and/or water soluble 

toxins. This is the case of Arnanita rubescens, Gyromitra 

esculenta, Morchella species, etc, all regularly eaten 

by the present author and his friends without ill-effects! 

Many other species listed have been eaten in reas- 

onable quantities by the author over the past four years 

without ever experiencing even the slightest tummY up-set. 

(Agaricus silvicola, Amanita'rubescens, &. vaqinata, 

Clitocybe clavipes, Z. nebularis, Conrinus atramentarius, 

Gyromitra esculenta, Hygrophorapsis aurantiaca, Morchella 

esculenta, Pholiota squarrosa (tough! ), Suillus qranulatus, 

Tricholomopsis rutilans). 

It is quite clear from what precedes that the size 

of the above world list of poisonous or suspect mushrooms 

is grossly inflated, mainly because of prejudice, and 

that extensive toxicological work is required to reduce 

that list to truly poisonous species. 

On the other hand, some yet undescribed toxic 

species may well come to light in the next few years as 

floras of Africa, Asia and the Australasian continent 

are completed. 
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4.2. Survev in Scotland. 

In the world list (Table 3), a column is used to 

indicate whether a species is found in England (E), 

Scotland (5) only or throughout Britain (B). 

A first survey of the mushrooms found in Scotland 

was published in 1879 by the Rev. Stevenson. Over the 

years, these records have been extended, and specimens* 

have been collected and deposited at the Royal Botanic 

Garden in Edinburgh as a reference or voucher collection. 

This was used, with the most appreciated assistance of 

Dr. Roy Watling, to draw up the list of Scottish records 

used in the above world'list. 

During the past four years, some areas of Scotland 

have been surveyed with a view to building a collection 

of poisonous and hallucinogenic mushrooms and related 

species at the Forensic Science Unit, so that further 

toxicological investigations could be initiated. 

4.2.1. Geographical Data. 

Two areas have been thoroughly surveyed, one 

centres in and around Glasgow and the other in-North 

Perthshire principally around Pitlochry and Blairgowrie. 
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The detailed coordinate data of the collection areas 

are listed in Table 4, using standard 1: 501000 Ordnance 

Survey Maps of Britain. 

Few specimens have been collected isclatedly in other 

areas or by other people than the present author. Collect- 

orsl name or topographical data is specified on the label 

of each specimen or an the collection card which accomp- 

anies each sample. Figure 31-illustrates an example of 

a collection card, with all its information completed. 

The ecological data are filled at the time of collection 

and additional data are subsequently recorded if the 

identification is doubtful, or if the. sample's features 

vary from standard features as described in the literature 

for the given species. 

The collection held at Strathclyde University 

includes, at present, 354 specimens of which 223 are 

of suspect or poisonous species. They are listed in 

Table 5 with their reference collection number and the 

locality they originated from. It is worth noting that 

some samples included here are of unknown toxicity (they 

have never been reported to be poisonous, but they are 

included because they belong to genera which have 

numerous poisonous species e. g. Leptonia incana, various 

H%/Pholomas, etc) . 
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TABLE 5 List of Susp ect or Poisonous Sp ecies Collected 

and Kept in the Forensic Science Unit, Strathclvde 

Univeraili. (Abbreviations refer to Table 5) 

Species Collection No. Locality 

Amanita citrina 166 Comrie 

A. excelsa 56; 180; 219 MT; LC; GC 

A. fulve a mw 

A. muscaria - 172 Road B846 

A. Pantherina 121; 244 SL; SL 

A. porphyria 182 mw 

A. rubescens 9; 26; 54 MW; PP; MT 

A. umbrinolutea 117 SL 

Anellaria semiovata 18; 122 Loch Thom; SL 

262 55 

Boletus calopus 176 LC 

Clitocybe clavipes 250 BF 

Clitocybe dealbata 191 CO 

Conoc_Vbe lactea 25 Su 

C. tenera 216 Road ABII 

Cortinarius anomalus 253 LL 

C. aureifolius 305 KW 

C. bicolor 203 Road A8003 

C. cinnamomeobadius 261; 294 DV; LL 

C. cinnamomeolutescens 313; 329 DH; KW 
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TABLE5 (continued): 

Species Collection No. Locality 

Cortinarius cinnamomeus 223; 229; 248 GC; GC; BF 

304; 32B KW; DH 

C. cinnamomeus 

var. conf ormis 299 DV 

C. cinnamomeus 
307; 30B; 309 KW; KW; KW 

complex 
310; 311; 312 KW; KW; KW 

314; 315; 316 KW; KW; KW 

317; 31B; 319 KW; KW; KW 

320; 321; 322 KW; KW; KW 

323; 324; 325 KW; KW; KW 

326; 330 KW; DH 

C- croceifolius 3116 KW 

C. croceoconus 292 BF* 

C. cvanites 247 BF 

C. elatior 220 GF 

C. flexiPes 249 DH 

C. hemitrichus 288 Barry Links 

C. lepidopus 86 DA 

C. mucosus 255 LD 

C. paleaceus 221 GC 

C. Pallidipes 303 Glenesk 

C. Palustris 285 Barry Links 
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TABLE 5 (continued) : 

Species 

Cortinarius 
-pseudosalor 

C. Purpureobadius 

C. sanquineus 

C. semisanquineus 

-speciosissimus 

C. sphaqneti 

C. tabularis 

Entoloma clvpeatum 

E. majaloides 

E. sericatum 

Gvmnooilus 
-junionus 

G. penetrans 

Hebeloma sinapizans 

Hvqrophoro psis aurantiaca 

Hvqrocvbe conicus 

Hvpholoma capnoides 

H. elonqatum 

Ho fasciculare 

marqinatum 

Collection No. 

220 

258 

224; 233 

264; 331 

334; 337 

155; 351; 354; 

353 

260; 280 

88; 183 

269 

282 

133; 301 

204 

125; 188 

267 

58 

92 

144; 254 

283 

4; 17; 32; 106 

177; 189; 197 

225; 246 

143; 242; 242 

341 

Locality 

GC 

FB 

GC; GC 

Merrone Woods; 

DH; DH; LD 

LD;. I. Alexander 

Rossdhu; ibid. 

LL; LB 

DA; MW 

BG 

LB 

FB; 55 

Kilbernie 

SL; CO 

Merrone Woods 

MT 

DA 

BF; DH 

LB 

MW;?; PP; DA 

LC; CO; Road 

A8003; MW; KW 

BF; BF; DH 

HH 



19 6 

TABLE 5 (continued): 

Species Collection No. Locality 

Hvpholoma radicosum 291 BF 

HO' sublateritium 186; 234 CO; Ross 

Priory 

Inocvbe a-qardhii 286 Barry Links 

asterospore 174 mw 

brunnea 298 BF 

I. calamistrata 199 Road A8003 

1. dulcamara 112; 287 SL; Barry L. 

I. dunensis 289 Barry Links 

I. fastiqiata 124; 181; 201; 218 SL; MW; BG; A814 

227; 241; 272 KW; KW; GC 

1. qeophvlla 202; 232; 296 BG; GC; BF 

332 DH 

var. albaý 295 BF 

var. lilacina 333 DH 

var. laterltia 297 BF 

var. violacea 340 HH 

h strix -RV 
91 DA 

lacera 270; 273; 290 GC; GC; Barry L. 

I. lanuqinella, 173; 209 MW; Barrhead 

I. lanuqinosa 281 LB 

I. lonqic-vstis 31 pp 

I. mixtilis 275 co 
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TABLE5 (continued) : 

Sp ecies Collection No. Locality 

Inocvbe napipes 271; 274 GC; Lairg 

I.. pudica 226; 240 KW; KW 

I.. sambucina 279 SL 

subnudipes 293 BF 

umbrina 265; 300 SS; BF 

I.. SPP. 79 MT 

I,. SPP- 193; 194 BG; BG 

Lactarius torminosus 116 SL 

Lepiota cristata 276; 327; 339 DA; KW; HH 

Leptonia incana 134 FB 

Nolanea sericea 44; 101 SU; DA 

N. staurospora 118; 147 SL; LL 

Panaeolus acuminatus 98 DA 

P. foenisdcii 42; 82; 208; 212 SU; DA; SU; MR 

214; 217 Case 1; A811 

P. papilionaceus 102; 126 DA; FB 

P. retiruqis 213 Barrhead 

P. rickenii 211 Barrhead 

P. speciasus 126; 259 DA; SS 

P. sohinctrinus 62; 87; 107 MW; DA; DA 

P. subbalteatus 22; 352 SU; Wat. herb. 

P. SPP. 230 A811 
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TABLE 5 (continued) : 

Species Collection No. Locality 

Psilocvbe coprophila 84; 113 SL; DA 

P. inQuilina 146 LL 

P. montana 41; 145; 158 SU; LL; SL 

P., semilanceata 68; 114; 171; 205 SU; SL;?; Kil- 

206; 207; 228 bernie; GC;?; 

231; 243; 302 Ross Priory; SU 

335; 336; 344 SL; 55; DA; LD; SU 

Russula emetica 263 LD 

R. emeticella 115 SL 

R. mairei 137 BF 

Stropharia aeruqinosa 348 France 

albocvanea 157; 257 KW; KW 

S. albonitens 347 France 

S. coronilla 349050 France 

S. cvanea 111; 123; 185; 342 KW; SL; CO; HH 

S. ferrii 345; 346 Tyrol; France 

S. inuncta 159 KW 

S. pseudocvanea 110 KW 

S. semiqlobata 3; 60; 93; 164 MW; MW; DA; BF 

Tricholoma arqvraceum 245 BF 

T. saponaceum 168 Comrie 

T. sulfureum 336 KC 
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, 
4.2.2. Microscopical Data. 

All the above -samples 
have been analysed micros- 

copically to help to build up the data bank used in 

the identification programme. The experimental data 

have been compared with literature data, where available 

and any variations or doubtful identifications have been 

submitted for_confirmation to Dr. Watling of the Royal 

Botanic Garden in Edinburgh (e. g. Inocybe umbrina, 

collection card No. 265; Figure 31). 

Exception has to be made for the group of collections 

made under the collective name of "Cortinarius cinnamomeus 

complex". These specimens were all collected within two 

days and it was clear, at the time, that possibly as many 

as eleven different species were present. They could not 

all be fitted into the presently described species belong- 

ing to this complex and clearly, there is an interesting 

taxonomic problem as well as chemical research to be 

undertaken since Greer (1980) showed the possible pres- 

ence of arellanine in Cortinarius cinnamomeus. 
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COLLECTION CARD No. Z( . 3' 
slick 

LOCALITY DATE -1-1 

HABITAT 

CAP 

GI LLS 

STEM 6-0, K 44 "00 

FLESH etx1t G. %a, 

CHEMICAL TEST 

REF. No. 

Recto 

SPORES 

BASIDIA 

MICROSCOPICAL CHARACTERS 

x 

& spoul 

CAP FLESH 

GILLTISSUE 

CAP SURFACE 

3Zo s-y 

CYSTIDIA 

IDENTITYJZ-c-; 
U 

äü -*0 
Versa 

Figure 31 : Example of a Collection Card and its Data. 
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4.2.3. Chemical Data. 

4.2.3.1. Hallucinoqenic Species. 

At the early stages of this project, because of the 

bearing of the results an the drug abuse problem and 

possible legislative controls an hallucinogenic mushrooms, 

a group of suspect fungi belonging to the Strophariaceae 

were to be investigated. This was further expanded to 

include species of the genus Panaeolus (Coprinaceae) 

claimed by some authors to contain psilocybin and analogues; 

claims put in doubts by many others! 

French samples of Stropharia were generously 

donated by Dr. A. G6rault and a number of Australian 

species of Psilocvbe were given for analysis by Dr. Roy 

Watling. 

Screening for the presence of the known hallucin- 

agens psilocybin, psilocin, baeocystin and nor-baeocystin 

was carried out using standard chemical techniques 

detailed in the appendix (6.2.4. ) with some interesting 

and some puzzling results, which deserve further invest- 

igation, now that a fairly extensive collection is 

available. 
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Standard psilocin, psilocybin, N-methyl-tryptamine, 

NtN-dimethyl-tryptamine and bufotenine*were provided by 

the Home Office Central Research Establishment in Alder- 

maston. Psilocybe semilanceata was used as the standard 

for baeacYstin, after its presence had been demonstrated 

in that mushroom by Repke and Leslie (1977). 

Voucher specimens have been deposited at the Royal 

Botanic Garden in Edinburgh, and results have been 

published (Margot & Watling, 1981). These results are 

summarised in Table 6. 

4.2.3.2. Discussion. 

Psiloc. vbe eucalvpta, only recently described by 

Guzmýin and Watling (1978), proves to be a new hallucin- 

ogenic mushroom growing in Australia. The other two 

Australian species, suspected of being hallucinogenic 

because of their blueing properties, Psilocvbe austral- 

iana and P. subaeruqinosa, proved negative for known 

mushroom hallucinogens, and so did the Yet undescribed 

Psilocybe, species from New Zealand. These results have 

to be considered critically since only one analysis was 

allowed due to the limited amounts of sample available 

(a fragment of a single carpophore ranging from 10 to 

30 mg) and variation between collections are known to 
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occur. Recently, Perkal et al. (1980), with considerably 

larger samples, reported-the presence of psilocybin in 

Psilocybe subaeruqinasa using high performance liquid 

chromatography (HPLC). They also showed that the conc- 

entration of the drug varied considerably in different 

specimens. It could not be detected in one sample, 

using an ultra-violet detector, and ranged up to 0.21 % 

in others. -Using a fluorescence detectort it was possible 

to measure trace amounts of psilocybin in the former. 

A factor which could influence these results is the time. 

The sample analysed at Strathclyde University came from 

Cleland's collections (spanning from the beginning of 

the century to the 1950's) i. e. it was at least twenty 

years old at the time of analysis. Similarly, the Psil- 

ocybe species originating from New Zealand was collect- 

ed in 1969, ten years before analysis. Ageing experiments 

carried out in the Forensic Science Unit showed that the 

concentration of a solution of psilocybin in methanol 

decreased by about 25 % in 8 months, whereas psilocin 

almost totally disappeared during the same time period. 

The above discrepancies could therefore be explained 

by the time lag between collection and analysis. 

None of the. Stromheria species analysed contained 

any known mushroom hallucinogens, even though abundant 

samples were repeatedly analysed. Stropharia cvanea 
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had previously been found to contain psilocybin (Margot, 

1977), but this could not be confirmed. This poses the 

problem of chemical strains (or species? ) within genera, 

or of chemical variations during the life cycle of a 

mushroom. 

Only extensive studies on single species could 

bring an answer to this problem and this is outwith 

the scope of the present thesis. In view of the above 

results, it is concluded that the Strooharia species 

analysed are devoid of the hallucinogens psilocybin, 

psilocin and baeocystin. 

Hypholoma fasciculare, confirming previous results 

(Margot, 1977) does not contain any indole alkylamine 

or in any detectable levels with standard chemical 

techniques. 

Panaeolus species have been claimed , for a long 

time and by many, to be hallucinogenic. This has been 

confirmed by some analysts and disclaimed by others. 

Panaeolus foenisecii is listed as a hallucinogenic 

species containing psilocybin in all underground guides. 

All the results obtained demonstrate the contrary view. 

Psilocybin was found in only one sample, Fangeolus 

subbalteatus (collection No. 352), provided by Dr. Watling- 
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following a'case of poisoning which occurred in Edinburgh 

(Watling, 1977). Another sample of the same species 

(collection No. 22) did not contain psiloc'ybin. This 

would confirm OlaIh's observations (1969) that chemical 

strains exist within the genus Paneeclus. He divided 

Panaeolus species into "psilocybian", "latent psilacybian" 

and "non psilocybian" groups. It is worth noting that 

P. foenisecii is reported by Ola'h to be latent psilac- 

ybian, whereas P. subbalteatus is psilacybian, thus 

contradicting the present results. 

On the other hand, all Panaeolus species, and- 

especially E. retiruqis, analysed were shown to contain 

compounds reacting similarly to psilocybin and analogues 

with 5% acidic p-dimethylaminobenzaldehyde (p-DAB), but 

ha , ving different chromatographic behaviour to the stand- 

ards used. One of the compounds had an Rf value close 

to that of psilocin, in all the chromatographic systems 

investigated. This compound was possibly the same as 

that found in all the Stronharia. 

The widespread publicity about the hallucinogenic 

P-roperties of Panaeolus species may be well founded, but 

the effect may be due to yet uncharacterised hallucinogens 

related to the known psilacybin and its analogues. 
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4.2.3.3. Cortinarius Species. 

After a serious case of poisoning involving 

Cortinarius speciosissimus in Scotland (Watling, 1960; 

Short at al., 1980), chemical analysis of C. cinnamomeuS' 

(collections No. 223,229 and 248), E. sanquineus (233), 

C. semisanquineus (264), as well as samples of C. spec- 

iosissimus from the scene of the poisoning were undertaken. 

Compounds with similar chemical behaviour to that 

reported to orellanine (Antkowiak and Gessner, 1979) 

were found in all the samples, mainly in C. sneciosissimus 

and C. cinnamomeuS, and, to a lesser degree, in the other 

species. This confirms the suspicion that C. cinnamomeus 

may join the group of deadly poisonous Cortinarii. This 

contradicts most popular guides which describe this 

mushroom as 11harmless"s "best avoided" or'ledibility 

unknown"160 I 

A clear warning that this species may indeed be 

deadly will be issued in the Bulletin of the British 

Mycological Society. Further studies are required 

because these and related species are widespread and 

common throughout Scotland. 
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4.3 Data Bank Collection. 
I 

From the world list of reported poisonous and 

hallucinogenic mushrooms, 223 are selected and included 

in the data bank of the present programme. Species 

known to be poisonous are included first, followed 

by British species suspected to be poisonous as well 

as foreign species for which a complete set of data 

was available. A computer read-out of the data retrieval 

and coded diagnostic data is listed. (Table 7) 

0 
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4.3.1. Recapitulative Table of the Characters and States 

Used for Data Collection and Storage, 

1. Symptoms : 1) gastroenteritis-. ýafter 8 hours, no fever, 

cytolitic hepatitis. 

2) minimum 15 hours after ingestion: gastroen- 

teritis, intense thirst, polyuria, then 

renal failure. 

after alcohol consumption: flushing face 

and neck, swelling, tingling of hands; 

metallic taste, palpitations, hypotensiont 

later nausea and sweating. 

4) perspiration, salivation, lacrymation, blurr- 

ed vision, abdominal, cramps, diarrhoea, 

constriction of pupils, fall in blood 

pressure, slow pulse. 

5) dizziness, drunkenness, incoordination, 

staggering, muscular cramps, spasms, hyper- 

kinetic activity, deep sleep and visions. 

mood changing, unmotivated laughter, hilar- 

ity; muscle weakness, drowsiness, hallucin- 

ations. 

7) gastroenteritis; vomiting 

8)-tjastroenteritis after 5 hours; fever; cyto- 

litic and haemolitic action; headaches. 
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2. Onset of symptoms : 1) within 2 hours 

2) 3 to 8 hours 

3)'B to 12 hours 

4) typically over 15 hours 

3. Geographical Distribution : 

4. Habitat 1) 

2) 

3) 

4) 

5) 

6) 

1) North temperate 

2) South temperat e 

3) subtropical 

4) tropical 

5) English 

6) Scottish 

in coniferous woods 

in hardwoods 

in grass 

in dung 

mps 

ground 

ground 

ground 

ground 

on stui 

others 

5. Time of growth 1) spring 

2) summer 

3) autumn 

4) winter 

Spore colour under the microscope : 1) clear - amyloid 

- inamyloid 

- dextrinaid 

- uncertain 



- 210 quart - 

6. continued 2) pale brown 

3) pale pink 

4) dark - resistant 

- dissolves 

- uncertain 

7. Spore shapes 1) globose 

2) ellipsoid 

3) angular 

4) various 

B. Spore surface 1) smooth 

2) rough 

3) ridged 

9. Spore wall thickness 1) thin 

2) thick 

10. Germ pore 1) present 

2) absent 

Spare length : 1) less than 6,, mm 

2) 6 8 ýA m 

3) 8 1 O/m 

4) 10 1 2/km 

5") 12 1 7,,, m m 

6) more than 17 , wm 
i 

00 
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12. Spore breadth : 1) - less than 4/ m 

46 
1/14 

m 

68 /Am 
810,, A( M 

more than 10 
114AM 

13. Colour of the spare print 1) white 

2) pink 

3) brown 

4) black 

14. Toxins cyclopeptides 

orellanine 

muscarine 

hallucinogens 

muscimal/ibotenic acid 

coprine 

others 

gyromitrin 

15. Duration of symptoms : 1) weeks if not death 

2) 2 to 4 hours 

3) up to 6 hours 

4) 6 to 24 hours 

5) few days 
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16. Pileus trama 1) homoiomerous 

2) heteromerous 

17. Gill trama : 1) regular 

2) inverse 

3) bilateral 

4) irregular 

5) absent 

18. Cuticle structure 1) cellular 

2) filamentous 

3) absent 

19. Clamp connections 1) present 

2) absent 

20. Basidium or ascus: number of spores : 

21. Basidia/asci sizes : 

1) 2 spares 

2) 4 spares 

3) others 

1) small. (up to 35/bm) 

2) medium ( 35 to 55/ m) 

3) large (over 55, /Am) 

22. Marginal cystidia 1) present small cylindrical 

medium 1,1geniform 

large ampulliform 

- utriform 

metuloid 

uncertain 

2) absent 
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23. Facial cystidia same states as for character 22 

24. Chrysocystidia : 1) present 

2) absent 
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fL, PjilLOCY0E SU8A[6WGIi4ASCENj HOHN PSILOCYBIN/INUOL HALL PROPOSED TREATMENT 
PREVENT AASORPTIONiENHANCE EXCRETvRESTRAIN SELF DESTRUCT BEHAV90UIETOPOS 
UIAZEPAM#CHLUkPpýOMAZINQ TAXON SINGEiý & SMITH (19581 MYCOLOGIA 509271-272 
CHEM HOFMANN ET AL (IIJ591HELV CHIM ACTA 42tiSS7-i572 MED LINCOFF t MITC 
41977) TUX t 14ALLUG* 4USHROUM POISONING *VAN NOSTRAND REINHOLOINY 
HALLUCINOGEN, UPSETTING E. L S. E. ASIA 

41 502 3-1 z12Ji101024332001 0-1 2 
aIaaa -1 212aa -1 2121 
bPSILOGYaL SUdAEAUGINU4A CLEL PSILUCYBINIIND06 HALL PROPGS! D TREATMENTI 

PREVENT ABSORPTsENHANCE EXCRET19RESTkAIN SELF DESTRUCT BEHAV4iQUIETsPOSSI 
OIAZEPAMvGhLUKPkOMAZINE TAXON CLELAND JS (L9341 HANDBOOK FLORA L FAUNA SOUTH 

QAUSTRALIAqAJELAIDrE CHEM. PERKAL ET AL*(19dQlJoCMROMATOGo19b918c-84 MED 
LIN60FF L MITCHEL Q977)TOX % HALLUC. MUSHROOM POISONING# VAN NOSTkAND Re NY 
HALLUCINOGEN@UPSý7TTING AUST, 

1203410104233200L011 

5GORTINARIUS OKELLA14US tFR. )FR. ORELLANINE TREATMENTSSYMPTOMATIC 
kEF; TAXONs ORTON PO COITINARIUS 11 THE NATURALIST APRIL t958 P120 

CHEMe ANTKOWIAK & GESoNER (19? 91 TETRAHEDRON L, 21,0Jt-34 
MEDIC* GERAULT % GIRRE (19771SULSSOC. MYGOL#FRANCE9939373-405 

UEAJLY Lj & So tU 
4L 13 -1 204 -1 20L -1' 21ZIIIiI -1 223 -1 2 

A, 2e13a41cIIa1011 
5CGQ! TINARIUS SPECIOSISSIMUS KUHN*& ROMAG9 ORELLANINE TRLATMENTISYMPTUMATIC 

TAXON. UkTON PO (19581 GJRTINAR! US 11 THE NATURALISTvAPRILvii9 
CHEM. ANTKOwrAK% GESSNER (19? 91 TETRAHEDRON Le 2ljl9Jt-34 

MEDIU. GERAU6T & GlkRE ( 19? 71 UULs SOCoMYCOL9 FRANCE 93,3? J-405 
DEADLY EU % No EU 

4L L3 -L 2050 -L 21214111 -1 223 -1 2232 
10901a. I10 -1- 201aLI 
6AMANITA PANTHEkINA (FR. )SECR. UK FREQ 2o4 MUSCIMOL/lBOTikIC ACID PKOP. 

TREATMENTIPREVENT ABSORPTION* INCRo EXCRETION# SYMPTOMATIC (PHYSOSTIGMINE) 
TAXONo JENKINS OT (1917) BISLIO. MYCOLOGICA 5791-126 

34 MýM. CATALFOHO & EUGSTER (19701 BULL* NARC* 2214933-41 
MEDIC. WASER PG (1467) ETHNUPHARMAC. SEARCH .. ED. EFRON US PHSP 1645941 

't, 
lNcýSRIANT9 OANGEkOUS EU; NoAM 

JZ 4 0-1 3345 1-1 21i0110413204301 

SAMANITA PHALLUIOLS (FI)SECR. UK FKEU 5.5 CYCLOPEPTIOLS TREATMENTS WATER* 
ELZCTROLYTE & BLOOD SALANCEtHYPERTUNIC GLUCOSE INF**PENICILLINgTHIOCTIC ACID* 
LXt, HANGE TRANSFUSION TAXUN@ AMMIRATI ET AL (19? 11 MYCOLOGIA 6991095-LIGS 
CHLM. % mED. SERTELLIjFOURNIER ET AL 11977) ED* CURRENT PROBLEMS IN CLIN 
BIUCHLH 19 H. HUaLks BERN szoTUTG ART 9VIENNA DEADLY EU; Ne AMo; AUST 

35 a2 -1 30491 -1 212 -3 2aaG1. Z' -1223aD 
cci. IIII 

VERNA (BULL EX FRIPERS EX VITT UK FREQ 2.4 CYCLOPEPTIOES TREATMENT 5AMANITA 
WATCR, ýLE6TkULYTES9BLOOU SALANCt, HYPLRTONIC GLUCOSE INF*PENICILLINgTHIOCTIC 

p ACa. DvEXCHANGr- TRANZFUS104S TAXONo MOSEP (i978)KL. KRYPTOG. FLORA IIB/ZqFIS- 
7tHER 9STUT . CHEM LMCO bEkTELLI 9 FOURNIER ET AL E Do (1977 1 CURkENT PROBLEMS IN 

q, GLiNe BIOCHEM. 7 Me HUG2Rv8ERN9STUTT@qVIENNA DEADLY EUI No AM. 
3d 11 2 -1 3U -1 2010600Z -t 22 

aAMANITA MUSCARIA (L EX FR)HOOKEk UK FREO 12.3 MUSCIMOL/IBOTENIC ACID TREAT-- 

MEWTIPREVENT A8SsqINCREAiE LACKETION9 SYMPTOMATIC (PMYSOSTIGMINE) 
TAXONo JENKINS OT 419171 BIBLIOTHEGA MYCOLUGICA 579 1-126 
CHtMo CATALFOM0 L EUGSTVk (1470) BULL. NARC. 22149 33-41 

MEjIC. WASER PG (19613 ETHNOPHARMAC SEARCH ... ED EFRONtUS PHSP 16459419-3 

rill INEBRIANT9 DANGEROUS EU; ASIA; N. AM. 
_ 41 40 -1 3G45 '1 2111212a1 -1 223 

FP -1 223u43JIIIIIIii 
5AMANITA bISPORIGEý, A ATK* CYCLOPEPTIOES TREATMENT 3 WATER, EL QCTROLY TL L 

F, ALUOD 4ALANCE, HYPEqTONIC GuUCOSE INF., PENICILLINvTHIOG7IC ACID, EXCHANGE 
TRANSFU51ON TAXON. HEIM io. (1957PREV MYCOL e29208-217 

44 CmEM. L MEDIC ED@ UERTELLI ET AL%Q977) CURRENT PROBLEMS IN CLINICAL 
JIQCHEM. 7 H. HUbtRvjERNqSTUTT.. VIENNA 05ADLY No AM* 

02011ja11 -1 21e -1 224000 ii Ii 

Table 7: List of the Collec, tion of Data Stared in the 

Data Bank 
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6AMANITA OCREATA-PECK CYCLOPEPTIOES TREATPiENTtWATERtELECTROLYTES913LOOO 
iALANCEvHYPLRTONIC GLUCOSE INF99PENICILLIN@THIOCT16 ACI09EXCHANGE TRANS- 
FUSION TAXON. AMMIRATZ & AL (19? 71 MYCULOGIA 69vlG95-il08 
CHEMo HORGEN Et AL (1376) LLOYUIA 39: 59368-375 MEDIC@ OERTELLI ET AL 
(19?? l CURRENT PkOSLE4S IN CLINs SIOCHEMe ? HU8LR, 8ERN, STUTToqVIENNA 
JLAOLY N. AM. 

3L0221630L001 -1 234 -L 234900011 
LLLIII 
ýAMANITA qEGALIS FK. MUSCIMOL/IBOTENIG ACID TREATMENTSPREVENT ABSORPTION 

INLRLASE EXIKETIUN*SYMPTOMATIC (PHYSOSTIGMINE) TAXON. MOSER M Q9781 KL6INL 
KRYPTUG, FLURAvFISCHEK9STUT% CHEM# CATALFOMO L EUGSTER M701 
dULLe NAPC 2214tJ3-41 MEDIC, WASER PG (19671 EFRON ET AL ED* 
tTHNUPHARMAC. SEARCH... US PHSP 1645 419-439 INEBRIANT* DANGEROUS N. EU. 

34 40 -1 25020110G1 -1 22J -L 223043 

5E34TOLOMA NIPHUIUES ROMAG UK FREQ 0.4 TOX UNKNOWN PROPOSED TREATMENT SYMP- 
Is TOMATIC TAXON KUHNEK tPOMAGNESI (19531 FLORE ANALYTIQUE MASSON CIE PARIS 

6MzM HEROUT V (19661 PLANTA MEb. SUPL 90-98 
MED TYLER V JR (L96JI PROGRESS IN C14EM TOX L9319-384 
OANGEKOUS TO UPSETTING LU 

41 60 -1 J045 -1 225622591 -1 31 -1 21 
21 6-1 2's 4a01aIIIII 
5ENTOLOMA RHODOPOLIUM (FRIKUMMER UK FREQ 3.6 TOX UNKNOWN TREATMENTISYMPTO- 

MATIC TAXON KUHNtR tROMAGNESI (19531 FLORý ANALYTIQUEes, MASSON CIE PARIS 
CHEM HEROUT V (19681 PLANTA NED SUPL 90-98 
MEJ TYLER V JR (19bJ) PROGRESS IN CHEM TOX L, 339-384 
UPSETTING TO DANGEROUS EU 

31 b 0-1 3i45L222001221 6-1 234031 
aL01LI 
5ENTULOMA SINUATUM (BULL EX FR)KUMMER UK FREQ 0#4 TOX UNKNOWN PROPOSED TREAT- 

MENTISYMPTOMATIC TAXON KUHNER & ROMAGNESI 419531 FLORE ANALYTIQUto4, * MASSON 
CiC PAPiS CHE4 HEROUT V ti-168) PLANTA NED SUPL 99-95 

14 MEO TYLER V JR (196J) PROGRESS IN CHEM TOX'19339-384 
UPSETTING TO DANIaEr-. UUS EU; N*AM. 

40 60 -1 3045L -L 212224012 -1 22316 -1 23400Lm 1-1 2L211L 
5ENTOLOMA VERNUM LUNOLLL TOA UNKNOWN TREATMENTISYMPTOMAtIC 

TAXON KUHNER & RUMAGNESI (1953) FLORE ANALYTIQUE@oe MASSON CIE PARIS' 
4n CHEM HEROUT V (L968) PfLANtA MEG SUPL 90-98 

NED AYeR F ti)741 ýoCHWEIZ Z PILIKUNDE 8912, t7-19 
47 UPSETTING TO DANGEFOUS EU 

J4 60 -1 344 -5 -1 225a22616 -1 234 

5AGAKICUS PHAELEPIOJTU, ýi MOELL TOX UNKNOWN TREATMENfSSYMPTOMATIC 
sp TAXON MOSER M (19731 KLzINE KRYPTOGAMENFLORA 118/2 FISCHER STUTTO NY 

CHLM. NONE 
NED LINCUFF 16MITCHEL (19771 TOXIC & MALL* MUSHROOM POIS**VAN NOSTRANO 
REiNHOLD NY 197-195 UPSETTING EU 

39 b3 -1 2G4 -1 Z12 -1 21230101020361 
001110 4-1 20L211 
SAGARICUS PLACOMYCES PECK UK FQEQ Jo2 TOX UNKNOWN PROPOSED-TREATmENTo 

7, YMPTUMATIr. TAXON MOSr. R 14 (19761 KLEINL KqYPTOGAMENFLORA 110/2 FISCHER STUrTo NY 
CHEM. NONE 
NED LINUOýF LMITLHEL 11977) TOXIC L HALLU. MUSHROOM POISONING VAN 
NOý, TRANO REINHOLD NY 197-196 UPSETTING EU; Ns AM* 

4u 6 0-1 34 5-1 411130101 3-1 201036 
IaaIIa0 -1 2L2211 
5AGAR16US XANTHOJERMUS, GEN UK FREQ 2.0 TOX UNKNOWN PROPOSED TREATMENTS 

SYMPTOMATIC TAXON MOSEP 4 (L3781 KLEINE KRYPTOGAMENFLORA 11812 FISCHER STUTT9 NY 
CHEMs NONE 

67 MEG LINGOFF LMITLMLL 419771 TOXIC & HALLUCINOGENIC MUSHROOM POISONING 
VAN NOSTRANO REINHOLD NY L97-198 UPSETTING EU 

fA 41,6 0 -1 305 -1 3 -. IZ -1 212301010 -t 20 
L03b19111000211 

Table 7 (continued) 
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6AMANITA CRENULATA PECK IUOTENIG ACIOý'MUSCIMOL TREATMENTIPREVENT ABSOR- 
PTIONvINCREASE EXCRETIONiSYMPTOMATIC (PMYSOSTIGMINE) TAXONoJENKINS OT 

2 1191? 1 BIBLIOTHECA MYGOL*579i-126 CHEM CATALFOMO. LEUGSTER l1971) SULLe. 
NARC*2214943-4i MEDoJUCK R, W (19651 NEW ENG. J ME09 2729475-476 

I WASER PG (1967)ETHNOPHARM* SeARCHoseED EFRON ET AL. US PHSP L645 41g-39 
INLBRIANTt DANGEROUS No AM* 

A 31 400 -1 2012aLa0a1 -1 2123 0- 43aII 
L11111 

1 5AMANITA GEMMATA (FRIOERT. EUROPEIEDIBLEtUSISUSPECT 180TENIC A/MUSCIMOL 
SoAMt0EADLY1 TREATMENTISYMPTOMATIG IF SYMPTOMS ONSET3,8HOURS*WATERtELEC- 
TROLYTES98LOGO BALANCEtHYPERTONIC GLUG*INF. PENICILLINtTHIOCTIC ACIO#EXCH 
TRANSFo TAXON JENKINS OTAL9771 BIBLIOT. MYCOL 519L-126 CHEM CHILTON &OTT 
(1976)LLOYDIA 391ZOtI54-157 NED* SEE AMANITA PHALLOIDES FOR S9AM# EUIN*AM* 

42 40 -1 3045 -1 241 -1 3412011001 -1 2 
J204301101 -1 2121LI 
6AMANITA FROSTIANA (PEýK)SACC SUSPECTtIOOTENIC ACIO/MUSCIMOL TREATMENTI 

PRMNT ABSORPTIONtrNCREASE EXCRETION9SYMPTOMATIC (PMTSOSTIGMINE) 
TAXON JENKINS OT (1977) 3IULIUTHECA MYCOLoSloi-i26 CHEM CATALFONO L 
EUGSTER (t9? 'G)8ULLsNARC#22149J3-4i MED. COKER WCIL9i? ) J ELISHA MITCH SOC 
JS11%291-68 OR WASi. R PG (19671 EFRON ET ALoED. ETHNOPHARHAG SEARCHlooo 
US PHSP 16459 4L9-439 SUSPECT INEBRIANT* GANGEROUS No AMo 

37 4d0 -1 201 -L Z124L0a01 -1 212 -L 22 
043011411111 
4MACROLEPIOTA VENENATA DON UNKNOWN TREATMENTISYMPTOMATIC 

TAXON & MED. BON ET AL (19791 DOCUMENTS MYCOL. 913S* 13-21 
CHEM* NONE 
UPýiETTING So EU. 

36 600 -L 2Z3 -t Z12 'D 21, aIa32061 

4HYPHOLOMA FASCICULARE (HUOý EX FRJKUMMER 49o4 UNKNOWN TREATMENTISYMP- 
TOMATIC, TAXON MOSER M 11978)KLEINE KRYPTOGAMENFLORA IIB/Z FISCHER STUT 
CHEM NISHIHARA mT AL (1956) OOSMIUA ENG REV 911936-38 
NED HERSICH LT AL 1196 6) ARCHIV TOXIKOL ZitJIG-320 DANGEROUS EUlASIAjNoAM# 

lsL 6 2-1 3045 4-1 431233110L01036 
01aia0020 ýl 2a120 

roPSILOCYBE AZTECORUM HEIM PSILOCYBIN/INOOLE HALL* TREATMENT3PREVENT AaSO 
le TIUN*ENHAN6E EXCRETION 4RESTRAIN FROM SELF DESTRUCTIVE UEHAV# QUIET ? OIA- 

ZEPAM9? t; HI. ORPROMAZINE TAXON HEIM t WA35ON (19581 LES CHAMPIGNONS HALL* 
OU MEXIJUE. MUSEUM NAT. HIST. NATUt PARIS CHEM HOFMANN ET AL (19S8) IN 
HEIM L WASSON MED*LINCOFF tMLTCHEL (19771 TOXIC AND HALL** VAN NOSTRANO 
NY HALLUCINOQEN9 UPSETTING C. AM. 

34 5a Z-1 Za 2-L Z12J0L4i 0-1 234933 
0a390 -1 20111t 
bP51LOCTUE bAEuCYSTIS SING/SM PSILOCYBIN/INOOLIE HALL. TREATMENTIPREVENT 

ABSORPTION#ENHANCE EXCRETION9 RESTRAINT SELF DESTRPCTIVE BEHAVIOUR9QUIET 
PU; So UIAZLPAMtCHLORPROMAZINE TAXON SINGER &SMITH (19581 MYCOLOGIA 509 
141 CHEM LEUNG & PAUL (19681 1 PHARM SCI 5? tL66? -L6? 1--Mt0 LINCOFF L 
MITCHELL 119771 TOAIC AND HALLUCo MUSHROOM POISONING VAN NOSTRANO R NY 

4-q HALLUCINOGEN9UPSETTING NsAMo 
3U 5004L3010L G-L 2342332b4L0L 

6PSILOCYdE CAERULESCENS MURR PSILOCYBIN/INOOLE HALLUC. TItEATMENTlpqEVLNT 
-7 ASSOPPTIONtENHANCF. EXCPETIONtRESTRAINT SELF UESTRUCTIVE BEHAVe POSSO 

DIAZLPAMtCHLORFR6MAZINE TAXUN SIN6ER LSMITH (19581 MYCOLOGIA 5092b2-303 
CHEM HOFMANN ET AL (19591 HELV CHIN ACTA 429LSST-iS? Z NED LINCOfF I 
MITCHELL (197Z) TOXIC & HAuLUCo MUtiNROOM POISONINGjVAN NOSTRAND RiNy 

4c HALLUCINOGLNUPSETTING C. AM.; NoAM* 
34 50 2-L 3L2 3-1 20135L010i13320 

so IaIaa021L 
6PSILUCYBE CAEkULIPEý; (PECKISACC PSILOCYSIN/INOOLE HALL TREATMENTSPRE- 

Af, VENT A8SORPTION, ENMANCE EXCRETION, RESTRAINT SELF DESTRUCT. BEHAV. i QUIET 9 POSS. 
DIAZLPAM*CHLUKPKUMAZINE TAXON SINGER L SMITH (L958) MYCOLOGIA 509262-30 

62 CHEM HOFMANN ET AL (1959)HLLV CHEM ACTA 4291557-1572 NED LINCOFF IMITCH 
(L9? 7)TOXlk; AND HALLUC. MUSHkOOM POISONING VAN NOSTRANO Re NY 

44 MALLUCINOGEN, UPSETTIN4 N. AM. 
33 500 4-L 2-1 234L01 0-1 212133200 

01aaa21L 
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6PSILOCYBE CANUIUIPES SING tSM. PSILOCYBIN/INOOLL HALLo TREATMENTSPREVENT 
I ABSORPTION* ENHANCE EACAETIONAESTRAIN SELF OESTRUCri BEHAV "QUIET 9 POSSM 

OIAZLPAMvCHLORPROMAZINE TAAON SINGEk LSMITH (19561 MYCOLOGIA 50914L 
4 CHEM HOFMANN ET AL (L9591 HELV CHIN ACTA 429155? -LS? Z NED LINCOFF tkltd 

(1977)TOXIC & HALLUC@ MUSHROOM POISONIMG9 VAN NOSTRAND R9 NY 
f MALLUCINOGENv UPSETTING C. Am. 

32 50 2-1 22323010101833200101 0 

6PSILOCYSE CUSENSIS (EARLE)SING PSILOCYSINAPINOOL kALLU. TREATMENTIPREVENT 
AdSORPTIONtENHANCE EXCRETIONtRESTRAIN SELF DESTRUCT*UE14AV99QUIET#POSS. 
OIAZEPAMvCHLURPj;, OMAZINE TAXON SINGER (L94S)SYDOWIA 2931 &40-41 CHEM 
HOFMANN ET AL (i959)HELY CHIN ACTA 42,1557-L572 NED LINCOFF tMITCHELL 
(L97? )TOXIC ANU HALLUCIsMUSHROOM POISONING9 VAN NOSTRAND R., NY 
HALLUCINOGEN9 UPSETTING SUBTROPICAL', TROPICAL; N*AM; C. AM; S*AM 

40 5 0-1 J01ý 3-1 301Z3GIU19 4-1 234 3 
*3 20aL01aaaLa0ZI 
6PSILOCYBE CYANESCENS WAKEF PSILOCY81N/INUOLE HALL* TREATMENTIPREVENT 

ABSORPTION, ENHANCE EXCRETIONtRESTRAIN SELF DESTRUCT SEMAVsoQUIET9POSS4 
UIAZEPAM@CHLOKPROMAZINE TAXON WAKEFIELD (1946)TRANS BRIT MYCUL SOC 299 
115-144 CHEM HOFMANN ET AL (li59)HELV CHI" ACTA 429IS57-LS? 2 NED LIN- 
GOFF LMITLHEL (1977)TOXI'. AND HALLUC. MUSH. POISONING #VAN NOSTRANU RONY 
HALLUCINOGEN, UPSETTING EU 

42 50 -1 30452230101a -t 243 -1 2123 3 
2aaIaIa9a -t 212a011 
6PSILOCYBE EUCALYPTA 6UZ & GAT PSILOCYBIN/INOOLE HALLUo PROPOSED TREATMENT 

PREVENT ABSORPTIONtENHAN. E EXCRETIONtRESTRAIN SELF DESTRUCT SEHAV*POSSIB* 
DIAZEPAMIGHLORPROMAZINE TAXON GUZMAN LWATLING (1978) NOTES KOY SOT 60 E 
36*179-214 CHEM MARGOT & WATIJNG 41980) TRANS BRIT MYCOL SOC 
MED LINCOFF tMITCHEL (L977) TOX I HALLUC. MUSHROOM POISONING, VAN NUSTRAND 

14 HALLUCINOGEN* UPSETTING AUST, 
41 50 L-L 2Z5040101 0-1 22J2332J0 L 

II -t 201a8 -1 Z12a0LI- 
6PSILOCYSE CORUIz. PORA HEIM PSILOCY81N/INOOLE HALL* PROPOSED TREATMENTI 

'4 PREVENT ASSORP. *ENHANCE EXCRET, sRESTRAIN SELF DESTRUCT dEmAv* QUIET 
P04S*DIAZEPAM*CHLOPPROMAZINE TAXON HEIM &WASSON (Mg) CHAMP. hALLUC. 
MEXIQUE MUS. NAT. HIST. NATU 7 CHEM HOFMANN ET AL CL9591HELW CHIN ACTA 
4291557-15729MEO. LINCOFF t Ml%HEa. L1977) TOX*LHALLU* MUSHso9VAN NOSTRANO 
HALLUCINOGLN, UPSETTING C. AM. 

36 502 -1 2Z413a101j -i 2 1 2 -1 2a 1 33 2 
An _ . - - QI101aa0211 

6PSILOCYUE FAGIGOLA HEIM/CAIL. PSILUCYSIN/INGOL "ALLo PROPOSED TREATMENT$ 
42 PREVENT ASSORP9ENHANCE EXCRET. jRESTRAIN SELF DESTRUCT SCHAV*, QUIEToPOSSI 

OIAZEPAMvCHLORPROMAZINE TAXON HEIM &GAILLEUX (19591 REV* MYCOL 2494J? 
44 CHEM HOFMANN ET AL (19591HELV CHIM ACTA 429155? -1572 NED LINCOFF t MITC 

(19171 TOX AND HALLUC* MUSHROOM POISONING9 VAN NOSTRANO Pq NY 
A4 HALLUCINOGENt UPSETTING C4AM ---- -- 

ji 5a2111aIa10 -1 2G I -t 23 2a0 1 
3R - ý o I. aaaiLi 

! PSILOUYBE FIMLTARIA fJRT)WAT PSILOCYBIN/INDOL MALL9 PROPOSED TREATMENTS 
so PREVENT AaSORP. *ENHANCE EXCRE1.9RESTRAIN SELF OESTFtUCr- REHAVi-QUIET YPOSSI 

DIAZEPAMtCHLORPItOMAZINE TAXON ORTON (19b4)NOTES ROY EfOy Gb EDIN 26959-6 
r'7 CHEM HOFMANN ET AL (19591 HELV CHIN ACIA 42fiSS? -1579 NED LINCOFF IL- 

MITCHEL (19771 TOX L HALLUCe MUSHROOM POISONINGvVAN NOSTRAND Ro NY 
54 HALLUCINOGEN-l UPSETTING EU 

34 5 0-1 30453230101 0-1 2342332w 0 
IaIa06111- 
bPSILOCYBE H006HSHAGENI HEIM PSILOCYSIN/INDOL HALL. PROPOSED TREATMENTt 

54 , PREVENT ASSORPitNHANCL EXCRETtRESTRAIN SELF DESTRUCT aEHAVQUIETIPOSSISW ZZEPAMsCHLORPROMAZINE TAXON HL: IM &WASSON (1958)CHAMP*HALL#MEXIQUE 
59 HU: S. NAT*MIST, NATU TPlb? -169 CHEM HOFMANN ET AL (1959)HELV CAIN ACTA 421 

1557-1572 MLD LINCOFF &MITCHEL(1977) T0X. HALL*MUSHoPOIS0NINGsVAN NOS. 
F7 NY MALLUCINOGENv UPSETTING CoAMs 

35 50 2-1 Z121301u10L133260101 0 
f4 u -1 2aItaa2t 
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bPSILOCYBE KUMAENOkUM 4EIM PSiLOCYSIN/INDUL HALL. PROPOSED TREATMENTI 
PREVENT ABSORP. tENHANCE EXLRETAESTRAIN SELF DESTRUCT BEHAV, QUIETtPOSSIB 
UIAZEPAMoCHLORPKOMAZINE TAXON HEIM (19671MUS NAT MIST NAT 7918b-158 
CHi'M HOFMANN ET AL (1959)HELV CHIM ACTA 42*155? -1572 MEO LINCOFF L MITCH 
(19T? ITOX. kHALL MUSH, POISONINGiVAN NUSTRAND Ro NY 

;4 MALLUCINOGENq UPSETTING Nw GUINEA 
33 54321301010 -1 2 Q. I -L 20L33200 

6PSILOCYOE MEXICANA HEIM PSILOCYBINIINOOL HALLe PROPOSED TREATMENTS 
PREVENT ABSORPANMANCE EXCFETvRESTRAIN SELF DESTRUCT BEHAVvQUIETsPOSSI5* 
DIAZEPAM#CHLURPROMAZINE TAXON HEIM LWASSON (1955lCHAMP. MALLeMEXIQUEq 
MU4sNATsMISTsNATUs7tL29-lJ7 CHEM HOFMANN ET AL 11959)HELV CHIM ACTA 490 
1557-1572 MEU*LINCOFF tMATCHEL (1977)TOX t HALL*MUSH*POISONING*VAN NOSS 
MALLUCINtiGi. Nq-UPSETTING CoAM. 

Jd 502 2-1 21230L01 0-1 223233260 
jL -1 2a1401aaii 
6PSILOGYdE MIXAENSIS HEIM PSILOCYBIN/INZ)OL HALL* PROPOSED TREiTMENTI 

PREVENT A85ORP9ENMANCE EXCRET9RESTRAIN SELF DESTRUCT*BEHAV*QUIEToPOSSIS 
OIAZEPAMoCHLORPROMAZINE TAXON HEIM LWASSON (1958)CHAMPoHALLeMEXIQUE 

18 MUS9NAT9HI5T*NATU*79169-iTt CHeM HOFMANN ET AL(1959)HELV CHIM ACTA 42# 
1557-1572 nED LINCOFF &MITCHEL 119711TOX HALLUsMUSH9POISONING9VAN NOST* 
NY HALLUCINOGEN9 UPSETTING CoAM9 

36 5021UIa -1 201 -1 20L 
caLa 
6PSILOCYBE MONTANA (FR)QUEL PSILOCYBIN/INUOLE HALL PROPOSED TREATMENTS 

PREVENT ASSORPetcNHANCE F. XCRETiRtSTRAIN SELF DESTRUCT BEHAVtQUIETtPOSSIS 
DIAZEPAM9(; HLORPRUMAZINE TAXON ORTON (19b9)NOTES ROY BOT GO E0IN#29: i975-i2? 
CHEM HOFMANN ET AL 419591HELV CHIM ACTA 42ti557-1512 MEO LINCOFF &MITCHEL 
119771 TOX % HALLUo MUSHkOOM POISUNING9 VAN NOSTRAND RoNY 
HALLUCINOGENt UPSETTING EU'tN9AM 

43 50 -1 341& -1 225 -1 21Z301010 -t 20 
-1 29L332001919a5111 

bPSILOCYBE PELLIUULOSA (SMISING/SM PSILOCYHIN/INOOLE HALL# PROPOSED 
TREATMENTIPREVENT ABSORPtENHANCE EXCREtRLSTRAIN SELF DESTRUCT BEHAV, uuIET 
PO; SlD. OIAZEPAMsCHLORPROMAZINE TAXON SIN4ERiSMITH fli581MYCULOGIA 
50,260-28L CHEM HOFMANN ET AL IL9591HELV CHIM ACTA 42+1557-1572 MEO 
LINGOFF LMITCHaL (L977IT3X & HALL*MUSHKUOM POISONING9VAN NOSTPAND RoNY 

3A HALLUCINOGENt UP: ETTING N. AM. 
42 500 -1 205 -1 21234L0L0 -i 223 -1 2L 

1320aIa10a -t 2AiiIi 
6PSILOCYdE QUEBECENSIS OLAOH/HdIM PSILOCYBIN/INOOLE HALLUo PROPOSED TREAT 

PREVENT ASSORPiENHANCE EXCRET#RESTRAIN SELF DESTRUCT BEHAVAUIEToPOSSIBe 
DIAZEPAMsCHLORPKOMAZINL TAXON OLA'H L HEIM 1196? )C. R. ACAU SCI 0 2b4il6oi-ibos 
CHEM HOFMANN ET AL (1959)HELV CHIM ACTA 42, ISST-1572 MED LINCOFF LMITCH 
(1977)TOX % MALLU*MUSHROOM POISONING9VAN NOSTRAND RvNY 
MALLUCINOGENt UPSETTING N*AMe 

id 5a0 -L 225 -1 2123aaa10 -L 22 s-, 233 
aoLat it aaIa 
6PSILOGYgE SEMILANCEATA (Fct)KUH UK FREQ 5.9 PSILdC'f9TNiIND0L'HALLo 

4W PROPOSED TREATMENT PREVENT ABSORP*ENHANCE EXCRET, RESTRAI14 SELF DESTRUCT 
BEHAV9QUIET POSSIS DIAZEPAM*GHLORPROMAZINE TAXON VON MICHAELIS (19? 7) 
Z PILZK t*39305-310 CHEM HOFMANN ET AL (L9S91HELV CHIR ACTA-42i, 1557-t5r2 
HEU LINLUFF L MITCHEL (19771TOX L HALLUC. MUSHROOM POISONING, VAN NOST- 

S2 RANO ROY HALLUCINOGEN9 UPSETTING EUI N. AH. 
34 5 Q-1 3045 Z-1 21Z341014 -1 3320 

6PSILUCYBE SiEMPERVIVA 14EIM/CALL PSILOCVOIN/INOOLE mALLu. PROPOSEO TREiTMEN 
PREVENT ASSORPANHANCE EXCRETvaESTRAIN SELF DESTRUCT BEHAViQUICToPOSSIB 

DIAZCPAM96MLORPROMAZINE TAXUN HEIM (1958)RcV MYCOL 239352 
rA ý; HEM HOFMANN ET AL(1959)HELV CHIM ACTA 4291557-1572 MEO'LINCOFF LMITCHEL 

(lV? 7)TOX L HALLUG- MUSH-ROOM POISONING9VAN NUSTRANO RtNY 
: fl HALLUCINOGEN9 UPSETTING C. AM. 

31 502213a101 9-1 212L33200101 
2a0111- 
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bPSILOCYBE SERBICA MOSifHOR PS&LOCYSIN/INDOLE HALL* PROPOSED TREATMENTI 
PREVENT A8SORPtENHANUE EXCRET, RESTkAIN SELF DESTRUCT 13EH&ViQUIET*POSSIS 
JIAZEPAM9CHLORPKOMAZINE TAXON M03ER &HORAK (19681Z PILZKUNDE 349L37-i44 
CHEM HOFMANN ET AL(1959)HELV CHIM AGTA 42tL557-15? 2 NED LINCOFF &MITCHEL 
(L917) TOX L HALLUC. MUSHROOM POISONING9VAN NOSTRAND PoNY 
MALLUCINOGEN9 UPSETTING EU 

4? 500 -1 2; I -1 2123QIaiQ -i Z23 -1 21 
3320a1 0-1 2011aa2 0-1 2aLii 
bPSILOCYBE SILVATICA (VKISING/SM PSILOCYBIN/INOOL MALLoPROPOSED TREATMENT 

PREVENT ASSORPiENHANCE EXCREt. RESTRAIN SELF JESTRUCT BEHAV*QUIET*POSSIS 
DIALEPAMtCHLORPRUMAZINE TAXON SINGER &SMITH (19581 MYCOLOGIA 50*277-2? 5 
CHLM HOFMANN LT AL(i959)lELV CHIN ACTA 4291557-072 NED LINCOFF LMITCHE 
119771 TOX &MAL6UC. MUSHROOM POISONINGt VAN NOSTRANO Ro NY 
HALLUCINOGEN* UPSETTING EU 

39 500 -1 20123010Li -i. 212 -1 212 
10200 -1 201211 

ýPSILOCYBE STRI01PE5 SING/SM PSILOCYHIN/INOOL HALL PROPOSED TREATMENTI 
PREVENT ABSORPqENMANCE EXCRET9RESTRAIN SELF DESTRUCT BEHAV9QUIET9POSSIB 
D1-ZEPAM9CHLORPROMAZINE TAXON SINGER &SMITH (19581 MTCOLOGIA 509268-289 
CHLM HOFMANN ET AL (1959)HELY CHIN ACTA 4ZoL5S? ý1512 NED LINCOFF L MITCH 
(14771 TOX AND MALLtMUSHROOM PUISONING, VAN NOSTRANO R9NY 
MALLUCINOGEN9 UPSc. TTING N. AM 

jb 50au2301. aia -1 22J -1 2123320a 
CIaa -1 2a1211 
6PSILOCYBE aTUNTZII GUZ/UTT PSILOCYBINIINOOL HALL. PROPOSEO trKEATMENtl 

PREVENT ASSOkP, ENHANCE EXCRETtFESTRAIN SELF DESTRUCT BEHAV*QUIET*POSSIS 
DIAZEPAMvCHLOKPROMAZINE TAXON GUZMAN k OTT 419761 MYCOLOGIA b8tl2bl-lib 
CIKEM HOFMANN ET AL (19591HELV CHIN ACTA 42#1557-157Z NEU LINCOFF &MITCH 
(1977) TOX L HALLU9 MUSHROOM POISONINGt VAN NOSTRAND Ro_NY 
HALLUCINOGEN* UPSETTING N*AM* 

40 500 -1 2L2 -1 30L23Q141 
-0 

-L 223 -1 2 
ZJ320aLa10aaIII 
bPSILOCY3L YUNGENSiS SiNG/SM PSILOLY5IN-o4INDOL HALL PROPOSED TRLATMENTI 

PREVENT ASSORP*ENHANCE EXCRET9RESTRAIN SELF DESTRUCT-BEHAw#QUIET#POSSIB 
OIAZEPAMqCHLORPROMAZIr4E TAXUN SINGER & SMITH (L9581 MYCOLOGIA 509142 
CHEM HOFMANN ET AL (L9591MELV CHIN ACTA 42*1557-1572 NED LINCOFF &MITCHE 
(14711 TOX &M, ALLUC* MUSIROOM POISONING* VAN NOSTRANU REINHOLD* NY 
HALLUCINOGENp UPSETTING C*AM9 

33 502415JL010 0-1 2 O_i Jj2001 0' 1 
36 -1 21211 

6PSILOCYBE WASSONli HEIM PSILOCYBIN/INOOLE HALLUo PROPOSED TREATMENTt 
-IR PREVENT ASSORPTgENHANCE EXCRETAESTRAIN SELF DESTRUCT BEHAV90UIETVPOSSIB 

OIAZEPAMtCHLORPKOMAZINE TAXON HEIM LWASSON (19581 MUt NAT HIST NATUR97 
40 PARIS CHEM HOFMANN ET AL(19561 HELV CHIN ACtA- ra2"5S7-l5?!. -'mEz--'LINCoFr- t MITCHEL (1977)TOX & HALLU MUSHkOOM POISONING9 VAN NOSTkAN0 REINHOLD04 
I., HALLUCINOGEN9UPSETTING C*AMA, 

I 33 502 2-1 2123J10i 5-i 212i3320a 

6PSILOCYBE ZAPOTECORUM HEIM PSILOCYBIN/iNDOLE Ed PR r. -Ail b00j--0'ikEATMENT-l 
16 PREVENT ASSORPT, EN14ANCE EXCREtqRESTRAIN SELF DESTRUCT -SEHAV*QUIETqPOSS113 UIAZEPAMotoHLURPRUMAZINE TAXON HEIM &WASSON (19S8)MUS NAT 141ST NATU, 7914 

LS3v PARIS CHEM HOFMANN ET AL(195$)HELV CHIN AGTA 42viSST-15? 2 MEO LINCO 
tMITCHEL 41977) TOX & HALLU MUSHROOM POISONING9VAN NOSTRAND REINHOLDqNY 
HALLUCINOGENqUPSZTTING CoAM 

35 502 -1 Z ie 5L0101-12 -0 3 
ý2 31096LaaLI 

61NUCYBE ALUODISCA PECK UK FREQ 0.4 MUSCARINE PROPOSED TREATMENT 04EVENT 
C4 A13SORPtENHANCE EXCRETgATiOPINE UNTIL CESSATION SECRETIONSiSUPPORTIVE 

TAXON PL6K (1898JANN REP NY 4T MUS 5L929O CHEM CATALFOMO & EUGSTER 
ss (1910)'14ELV CHIN ACTA 5314*8(68-851 NED LINCOFF % MITCHEL ti977) TOX & HALLUC 

MUEHROOM POISUNINGjVAN NOSTRANO REINHOL09 NY** 
r . 13 UP4ETTING TO DANGEROUS S. LU*. N. AM 

5a3a -1 2G12 -1 212.. 1 3 
IM 2 -1 Z120L .2 
61 3aaIjIC. 0 2-1 zI .. L 

i 
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62 bINOCTSE ASTEROSPdRA QUEL UK FREQ 9 61 kiijdAkINE PqOPOSrEb -TREAT-SENT lPkE;.; 
VENT AdSORP, ENHANCE EXCRETqATROPINE UNTIL CESSATION SECRETIONS9SOPPORTIV 

94 TAXON HEIM (L9311LE GENRS : NOCYGE LECHEVALIER#PARIS CHEM CATALFOMO t 
EUGSTER (19701HELV CHIM iCTA 53: 49848-851 MED LINCOFF & MITCHEL (197? ) 
TOX & HALLUC MUSHPOOM POI4ONINGqVAN NOSTRANO REINHOL09NY 
UPSETTING To DANGEROUS EUINeAM 

5d 3a -1 304512130 f- - 1-*-. 
9LI U-1 2t 2-L 224 O-L 2L 2-L 224L 

bINUCY8E BRUNNEA QUEL UK FREQ 0*4 MUSCARINE PROPOSED TREAtMENTIPREVENT 
AdSORPiENHAN4, E EXGRETtATROPINE UNTIL CESSATION SECRETIONStSUPPORTIVE 
TAAUN HEIM (1931ILL GENKE INOCYt3EtLE(, HEVALIER, PARIS CHEM CATALFOMO L 

R SUGGA%R (1970)HELV CHIM iCTA 5314,648-851 MED LINCOFF & MITCHEL IL9771 
TOX & HALLUC MUSHROOM POISONING, VAN NOSTRAND RiINHOLO9NY 
UPSETTING TO DANGEROUS EU. 

54' 30 -1 4045 -1 J0f2 -L 24LiL00L -1 323 
4--1 2L222300L01902 -1 2Z402 -L 22 
41 
6INOCYBE CINCINNATA (FRIQUEL UK FREQ 2.8 MUSCARINE PROP* TREATRENt1PRE- 

. 
WENT ASSOKPtENHANCE zXCRr-T, ATROPINE UNTIL CESSATION SECRETIONS9SUPPORTIVL 
TAXON HEIM U931)LE GENRE INO(; YBE*LECHEVALIER*PARIS CHEM CATALFOMO & 
EUGýiTER 419701HEi. V CHIN ACTA 5Z: 4,848-851 NED LINCOFF & MITCHEL (19771 
TOX t HALLUC MUSHROOM POISONING9VAN NOSTRAND REINHOLOjNY 
UPSLTTING TO DANGEROUS EU; N. AM; N. AF 

42 30 -1 40245 -1 29121 .1001212230 0 
101002 -1 2a492 -1 2C41 
6INuCYBE CORYDALINA QUEL UK FREG 1.2 MUSCARINE PROPOSED TREATMENTIPREVENT 

ABSORPoENHANCE LXCRET, ATkOPINE UNTIL CESSATION SECRETIONStSUPPORTIVE 
TAXON HEIM (L931)LE GENRE INOCYBEtLECHEVALIERPPARIS CHEM CATALFOMO & '' 
EU6STER (1970)HELV CHIN ACTA 53t49848-65i NED LINCOFF L MITCHEL 119711 

26 TOX & HALLUC MUSHROOM POISONINGjVAN NOSTRANO REINHOLOtNY 
UPSLTTING TO OANGLkOUS S*EU; N. AM 

ja -1 2041211aaI -L 2i2 'i 223001 
001 -1 2t401 -1 2 '1 41 

bINOCTBE OULCAMARA (ALS &SCMW EX PERSJKUM UK FREQ 3.2 14USCARINE PROP# 
TRr-ATMENT: PREWENT A8SORP9ENHANCE EXCRLT*ATROPINE UNTIL CESSATION SECRETIONS 
SUPPORTIVE TAXON HEIM 419311LE GENRE INOCYBEtLECHEVALIER*PAtKIS CHEM CA- 
TALFUMO L EUGSTER 11i7gliIELV CHIN ACTA 53149846-651 NED LINCOFF L MITCHL 

lot IL9771 TOX L HALLUC MUSHROOM POISONING, VAN NOSTRAND REINHOL39NY 
UPSETTING TO UANGEkOU: a EU; N. AF 

is 3j 3a -1 4a2450 -L 3a121iaa i- 2192j 
u10111t1 

3g, 61NOCYBE EUTHLLES SK % SR UK FREQ 2*0 MUSCARINE PROPOSE11 TREATMENTIPRE- 
v VENT AdSURPvENHANCE EXCKET, ATROPINE UNTIL CESSATION SECRETIONS9SUPPORTIV 

TAXON HEIM (1931)LE GENRE INOCY6EtLECHEVALIERtPARIS. CHEM CAtALFORO L 
EUGSTER (1975)HELY CHIN ACTA 53: 4,844-851 NED LINCOFF & MITCHELL 
(19771 TOX & HALLUC MUSHROOM POISONING9VAN NOSTRAND REINHOLOoNY 
UP. iETTING TO DANGEROUS EU; N. AM 

ja 3a -1 304S -1 202 -1 2AZAf& 
-ý9. 

'L - 2' 'L '-Z 2 3 
- 

49 bINOCYBE FASTIGIATA (SCH EX FRIQUEL-UK PACT"M --0--RUSCAME PROPM0 MEAT 
MENTSPREVENT ABSORPqtýNHANCE tXCRETgATROPINE UNTIL CESSATION SELRETIONS9 

410 SUPPORTIVE TAXUN HEIM tL93LILL GENRE INOCY8EqLECHEVALIERvPA$tIS 
CHEM CATALFOMU L EUGSTER (1970)HELV CHIN ACTA SJS49844-85L NED LINCOFF L 
MITCHEL (19? 71 TOX & MALLUC MUSHROOM POISONING9VAN NOSTRAND-REINHOLDAY 
UPSLTIING TO DANGEROUS LU*. N. AF; N. AM; S. AM 

47 J0 -L 40245 -L 3235 -1 212 t- A001 -t 2 3 
4-1 2122233010 L-i 21202011 
61NOCYBE FLOCCULOSA 1341SACC UK FREQ 4eJ NUSCARINE PROFOrSED--TREAT14ENTtPRE 

VENT AdSURPqENHANCE EXtAET, ATkOPINE UNTIL CESSATION SECRETIONS9SUPPORT1 
TAXON HEIM IL9JI)LE GENRE INOCY6EqLECHEVALIEK9PARIS CHEM CATALFOMO L 
EUGST--R (19701HELW CHIM ACTA 53: 49848-851 NEU LINCOFF & MITCHEL 119771 
fOX & HALLUC MUSHROOM POISONING9VAN NOSTRAND REINMOLOoNt- 
UPSETTING TO UANG4ROUS N. EU; N. AM 

Gm 45 30 -1 40245 1-1 212110. aA -t 22312 2 
3aaIa13 G-L 2121 3-1 21211 
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62 61NOCYBE FIBROSA (SOW)BRES MUSCARINE PROPOSED-TREATMENTIPREVENT ABSORP- 
TIONtENHANC, E EXCRET9ATROPINE UNTIL CESSATION SECRETIONStSUPPORTIVE 
TAXON 14EIM (1911)Li GENKE INOCY8E9LECHEVALIEPoPARIS- CHEN CATALFOMO t 
LU'jSTER (197: )HELV CHIM ACTA 5314ta4d-85i MED LINCOFF L MITCHEL (19771 
TOX L HALLUC MUSHROOM POISQNINGvVAN NOSTRAND REINHOLDtNY 
UPZETTING TO DANGEROUS EU; N. AM 

-1 2040 -1 21211 -1 21 *2 --1 223 
160 2-1 240 2-L 24L 

61NOCYBE FRIESIl HEIM MUSCARINE PROPOSED TREATMENTIPREVENT ABSORP*ENMANCE 
EXCRET*ATROPINE UNTIL CESSATION SECRETIONS9SUPPORTIVE TAXON HEIM (193il 
LE GENRE INOCYBEoLECHEVALIERiPARIS CHEM CATALFOMO & EUGSTER (197Q)HELV 
6HIm ACTA 53149848-851 MEU LINCOFF & MITCHEL (197? ) TOX & MALLUC MUSHROOM 
POISuNINGjVAN NOSTRANO RiINHOL09NY 
UP'ýETTING TO OAN6EROUS EU; NsAF 

45 30 -L 4a245011a, 0- L -1 223 -ii 2L21 
30410L04 Z-1 2140 2-1 2141 
61NOCYBE GEOPHYLLA (SOW EX FRIKUM UK FREQ 17.8 MUSCARINE PROPOSED TREAT- 

M6TIPREVENT ABSURPsENHA4CE ý-XCRETtAtROPINE UNTIL CESSATION SECRETIONS9 
SUPPORTIVE TAXON HEIM (03t)ZE GENRE INOCTSEeLECHEVALIER, PARIS CHEM 
CATALFOMO & EUGSTEP (1970)HELV CHIM ACTA 53949846-851 MEO LINCOFF L 
MITCHEL (19771TOX t HALLUC MUSHROOM POISONING*VAN NOSTRAND REINHOLOvNY 
UPSETTING To DANGEROUS EU; N*AM; N*AF; N*ASIA 

50 30 -1 3045 -1 201 -L 2121102122 
U0t0100 -1 212 -1 2146 --i 2' 1' -1 2141 

^a I 
bINOGY8E GRISEOLILAGINA LGE UK FREQ 2.4 MUSCARINE PROPOSED TREATMENTIPRE- 

tý WENT ABSORPtENHANCE EXCRET#ATROPINE UNTIL CESSATION SECRETIONS*SUPPIORTIVE 
TAXON HEIM (19311LE GENRE INOCYBEtLECHEVALIERePARIS CHEN CATALFOMO t 

2-1 EUGSTER (L9701HELV CHIM ACTA 5384964a-851 MEG LINCOFF & MITCHEL U9771- 
TOX L HALLUC MUSHROOM POISONING9VAN NOSTRANO REINHOL09NY 
UPSETTING TO DANGEROUS N. EU 

38 30 -1 3045 -1 2122iL00 -1 -t 2122 
0aiaiaa224221 
bINOCTSE HIPTELLA BRES UK FREQ 1.2 MUSCARINE PROPOSED TRLATMENTIPREVENT 

ABSORPtENHANCE EXCRETvATIOPINE UNTIL CESSATION SECRETIONS*SUPPORTIVE 
TAAUN HEIM (L9311LE GENRe INUCYBEoLEr. HEVALIER*PARIS CHEM CATALFOMO & 

17 EUGSTER C19791HELV CHIM ACTA 53149845-851 MED LINCOFF I hlTCHEL tiqlll 
TOX L HALLUC MUý)HROOM POISONING9VAN NOSTRANO REINHOLDiNY 

14 UPSETTING TO DANGEROUS EU; N. AF; N. AM 
51 30 -1 3024 -1 30L2 -L 2121tL -i Z2 

1* 2z230a101002 -1 2 A- .4 -a -t 214 

61NOCYBE HYSTRIX tFRIKARST UK FREQ Ai. 3 MUSCARINE PROPO-SED-TREATMENTIPRE- 
VENT A8SORPsENHANCE EXCKETsATROPINE UNTIL CESSATION-SECAETIONS*SUPPORTIVE 
TAXON HEIM (193LILE GENRE INOCYBE*LEC#fEWALIERgPARIS-C$iEli-CATALFOMO & 
EU6STEP (1970)MELV CMIM ACTA 5SS49848-851 MEG LtNCOFF L MIT-CHEL tilll) 

42 TOX & HALLUC MUSHROOM POISONING9VAN NOSTRANO REINHOLD#NY- 
UPSETTING TO DANGEROUS EU; N. AM 

44 49 3a -1 3a451 -1 212JI-a ]a t -1 7Z 3-'i&i- '2 1 
z23ad10109 Z-i 3L240 2-i 31241 

dr. 61NOCYBE LACERA tFR)KUM UK FREQ 4*? 11USCAAME-PROPOSED TREATNENTIPREVENT 
ASSORPoLNHANCL EXCRETqATIOPINL UNTIL CESSATION SECRETIONS9SUPPORTIVE 
TAXON HEIM 41931)LE GENRE INOCYBEPLECHEVALIERePARIS C14EM_-CATALFOMO & ", --. - 
EU'. v4TER (19? 0)HELV CHIM ACTA SJS49848-85i MED LINCOFF I MITCHEL (W? l 

.0 TOX & HALLUC MUSHROOM POISONING9VAN NOSTRANG RElNHOL0; NY. -. 
UPSETTING TO UmNUEROUS ---U! N*AF; N. AM 

52 41 34 -1 4a245 -1 201 iý L 
223a100210211 

-; A bINOCYBE LANUGINc'-LLA (SCHRILGE MUSCARINFE PRoi5OSED-? REArW-kTiPItEVENT-A8SD 
ENHANCE EXCRET, ATROPLNE JNTIL CESSATION SECRETIONStSUPPORTIVL 

ss; TAXON PEARSON (L9541THL 4ATURALIST 117-139 CHEM CATALFOMO & EUGSTER 
(197C)HELV CHIM ACTA 5314984d-851 MED LINCOFF L MITCHEL (077) 

so TOX Z HALLUC MUSHROOM POISONINGsVAN NOSTRANO REINHOLO,, NY 
UPSETT114G TO DANGEPOUS --U; N. AF 

60 48 30 -1 40245 .2 -1 21211301-: L- 223 -L 2 
2223a01aIa0 1-1 2240 1-1 22 4'1 
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6- GINOCTSE LANUGINOSA (BUL LX FRIKUM UK FREQ Jo& MUSCARINE: PROPOSED TREATMENT 
PRiýVENT ASSOP. PtENHANGE EAGRET*ATROPINE UNTIL CESSATION SECkETIONSqSUPPOR 
TIVE TAXON HEIM (19311LE GENRE INOCYi3EtLECREOLIMPARM C14EM- CATALFOMO 
& EUGSTER (19? J)MtLV CHIM ACTA 53149846-651 MED LINCOFF L MITCHEL (L9771 
TO; L HALLUC MUSHROOM POISONING9VAN NOSTRANG REINMOLOqNY 
UPSETTING TO DANGEROUS LU; N*AM 

47 's 0 -1 3a450 -1 2 -3 811 
0104 -L 201 -1 2142141 
6INOCYBE LUCIFUGA (FR)QUEL UK FREQ 0.4 mUSCARIA PkOVOS-Eb TREATMENTIPRE- 

VEUT ABSORP, ENHANCE EXCRET, ATROPINE UNTIL CESSATION SECRETIONStSUPPORTIVE 
TAXON HEIM (LMILE GENRE INOCYBEiLECHEVALIERiPARIS CHEM CATALFOMO L 
EUGSTER Q9701HELV CHIM ACTA 53: 4,048-851 MEO LINCOFF t MITCHEL(1977) 
TOX AND MALLUC MUSHROOM POISONING*VAN NOSTRAND REINHOLOvNY 
UPATTING TO DANGEROUS -U; N*AF 

in 49 3a -1 3a240 -L 2L2 L* 10i1 -1 223 -1 212 
223001JL0&2. -L 31240 2-1 3L241 
61NOCYBE MACULATA 80UU UK FREQ 4eT MUSCARINE PROPOSED TREATMENTIPRE- 

VENT A8SORPvENHANCE EX6RETqATROPINE UNTIL CESSATION SECRETIONStSUPPORTIVE 
TAXON HEIM (1931)LE GENRE INOCYBEiLECHEYALIER*PARIS CHEM CATALFOMO & 
EUGSTER (L9101HELV CHIM ACT A 5334t848-85L MEO LINCOFF L MITCHEL. 119773 
TOi i. HALLUC MUSHROOM POISONING9 VAN NOSTRANG REINMOLD04Y 
UPATTIN, j TU 0ANG--POU3 : U; N. AM 

lit 3-3 Jc .11451 -1 21211aJ223L223 
j0101 0-1 2a1011 
bINOCTBE MIXTILIS (BRITZISAC SS ICUMN UK FREQ 24,4 MUSCAPINE PROPOSED TREAT 

MENTIPREVENT ABSURPtENHANCE EXGRETiATROPINE UNTIL CESSATION SECRETIONS9 
SUPPORTIVE TAXON HEIM (1330LE GENRE INOCYBEtLECHEVALIMPARIS CHEM 
CATALFUMO & EUGSTER (1970)HELV CHIM ACTA 53149646-651 MED LINCOFF & 

29 MITCHEL (L977) TOX & HALLUC MUSHROOM POISONING#WAN NOSTRAND REINHOL04NY 
UP'JLTTING TO DANGEROUS 1U; NoAM 

03a -1 3a45 -1 2aI -1 2.1 2 1- 2 -1 
2122230aIa10a L-i 2-2 4 1-t 2241 

61NOCYBE NAPIPE-o LGL UK FREQ 8o7 MUSCARINE PROPOSED TREATMEN11PREVENT 
ABSORPlENMANCE SECRET9 ATROPINE UNTIL CESSATION SECRETIGNS9 SUPPORTIVE 
TAYON HEIM'(L93LILE GENRE INOCYUE*LECHEVALIERsPARIS CHEM*CATALFOMO L 

" L MITCHEL (19171 EUGSTER 11970)HELV CHIM ACTA 53149848-851 MED* LINCOFF 
TCX AND MALLUCo MUSHROOM POISONINGjVAN NOSTRAND REINMOL09NY 
UPSETTING TO DANGEROUS EU 

38 30 -1 3J45 -1 201 -1 21213001212 23 
4aIaIa022a221 
bINOCYHE USLECTABIL: S (BRITZISACC MUSCARINE PROPOSED TREATMENTIPREVENT 

3ft ABSURPtENH NCE, EXCRETtATROPINE UNTIL CLSSATION SECRETIONS*SUPPORTIVE 
TAXON PEARSON fiJ541THE 4ATURALIST OE; T-OECLL? -140 CHEM CATALFOMO L 

. I, EUGSTER (19701HELV CHIM ACTA S3149845-651 MEG LINCOFF & MITCHEL (1917)' 
TUX AND HALLUC MUSHROOM POISONING9 VAN NOSTRANO AEINH0LOsNY 

. 17 UPSETTING TO DANGEROUS EU*tN*AM 
4b 3a -1 2a41 -1 212L J- 0ai12a -i 1 22 

04 23a01ai, aa -1 212,2- -Z. 
_' . 

z- -- y- 
., 

-- 
-- 

-,.,. 

," TR6TA &PREVENT'ASSORPT, ' i N7T f 61NOCY8E 06SCUROIDES ORt MUSCARINE PROPOSEO 

44 ENHANCE EXCRET, ATROPINE UNTIL CESSATION SECRETIONS9SUPPORTIVE 
TAXJN OkTON (1960)TRANS BRIT MY60L SOC 439276-277 CHEM CATALFOHO L 

cR EUGSTER (L976)HELV CHIM ACTA 5384v848-85i MED LINCOFF t MITCHEL (19771 
TOX t HALLUC MUSHROOM POISONINGoVAN NOSTRAND REINHOLO9NY 

qf, UPSETTING TO DANGEROUS EU -- -- 
4%# 30 -1 204L -1 2L211A012 2' 2300 -1 0 

- Ia02 -1 21402 -1 2L41 
T 61NOGYBE PALLIOIPES ELL t -l-V MUSCARINE PROPOSED TkiATMENTOREVEN 

JA ASSOPPeENHANCE EXCRETvATIOPINE UNTIL CESSATION SECRETIGNSvSUPPORTIVE 
TAAON HEIM (1931)LE GENRE INOCYBE, LELNEVALIER, PARIS CHEM CATALFOMO & 
EU(PSTER tL9701HELV CHIM ACTA 5314#848-851 MED LINCOFF & MITCHEL (19711 
TOX & HALLUC MUSHROOM PUISONING, VAN NOSTRANO REINHOLD9 NY 
UPSETTING TO DANGEROUS EU; N*AM 

49 J0 -1 2041 -1 2121100L -1 223122 30 
01aiaa -1 212 -1 2a2a- 1- 2.1 2- -1 Za2t 
61NOCYBE OBSCURA (FR EX PERS)GILL UK FREQ Ge4 PROPOSED TkEATMENTS 

PREVENT ASSORPENMANCE EXCRETtATROPINE UNTIL CESSATION SECRETIONS* 

. iUPPOKTIVE TAXUN HEIM (1931)6E GENRE INOCYeEtLECHEVALIER, PARIS 
44 CHEM CATALFOMO t EUGSTER (19? 0)HELV CHIM ACTA 53t4q$48-851 MRO 

LINCOFF L MITCwEý. (1177)TOX % HALLUC MUSHROOM POISONING, VAN NOSTRANO 
NY UPSETTING TO DANGEROUS EU 

46 J0 -1 30451 -1 21211001 -L 22312 23 

2 L01a1002 -t S. 12-40213.1 2 4-. L. 
-. 
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61NOCYdE PATOUILLARDI 8iteS MUSCARINE PROPOSED TREATMENTIPREVENT 
A13. iOPPqENHANCE iXCRETvATIOPI14E UNTIL CESSATION §ECRETIONSiSUPPORTIVE' 
TAXON HEIM (19SLILE GENRi INOCYUEtLELHEVALIERgPARIS CHEM CATALFOMO & 

I EukSTLP (19? CIHELV CHIM ACTA 5314w646-8SL NED LINCOFF t'MITCMEL (19771 
TOX & HALLUC MUSHROOM POISONING9VAN NOSTRAND kEINHOLDtNY 
UPSETTING TO DANGEROUS EU; N. AM 

44 30 -1 2g%1 -1 2121L01J -1 234 -1 2 2 
.., 

2 .30aja1 -1 2a 
.1 

0ý -i 212. -4 1. L. 
.- 61NOCYBE PERLATA ((; KE)SACC MUSCARINE PROPOSED TREAtMENTSPREVENt 

ABSORP*ENHANCF- EXCRETjATROPINE UNTIL CESSATION SECRETIONStSUPPORTIVE 
TAXON HEIM 11931)LE GENRE INOCYBEtLECHEVALIERiPARIS CHEM CATALFOMO & 

14 LUGSTER U9701HELV CHIN ACTA 5314,846-651 NED LINCOFF & MITCT4EL (19771 
TOX L HALLUC MUSHROOM POISONINGtVAN NOSTRAND REINHOLDqNy 
UPýETTING To DANGERM --U 38 30 -1 204 -L 212 -1 212j10ai -1 2 

.23 
2 

z3GaiG14aIaII 
61NUCYBE POSTERULA (BRITZIUACC UK FREU L. 2 PROPOSED TREATMENT: PRE- 

VENT AtISORP, ENHANCE EXCkETtATROPINE UNTIL CESSATION SECRETIONS9SUP- 
PORTIVE TAXON HEIM (1931)LE GENRE INUCYBE*LECHEVALIERePARIS CHEM 

ý` CATALFOMO t EUGSTER (iWýJHELV CHIN ACTA 5314,843-451 MEO'LINCOFF I- 
MITCHEL (19771TOX L HALLUC MUSHKOOM POISONINGtVAN NOSTRAND RmINHOLD9NY 

20 . UPSETTING TO DANGEROUS EU 
53J 0-1 3u4 5-1 2j 1-1 30121100121 2 

30914ti0 -L 212 -1 3a12 IT -1 Z12 -1 3 0 

), q 61NOCYBE PRAETERVI; A QUEL UK FREQ 3.2 PROPOSED TREATMENTSPREVENT 
ABSORP#ENHANCi EXCkET*ATOýOPINE UNTIL CESSATION SECRETIONStSUPPORTIVE 
HEIM GENR= (1931ILL INUCYBEtLECHEVALIERIPARIS CHEM CATALFOMO-L 
EUGSTER (19101HELV CHIN ACTA 53149846-551 NED LINCOFF & MITCHEL (19? 71 
TOY AND HALLUC MUSHROOM POISONINGtVAN NOSTRAND REINHOLOtNT 
UPSETT114G TO DANGEROUS EU; N*I%MvN*AF 

51 30 -1 30Z4 -1 J012i1309 -1 312J -1 
12Z230010L03 Z-i 31240 2-1 312 4 

bINOCY8E PUDICA KUHN UK FRiQ 2*4 PROPOSEU TREATMENT: FREVLNT ABSOPP9 
is ENHANCE EXCRET94TROPINE UNTIL CESSATION SECRETIONStSUPPORTIVE 

TAXON HEIM (193i)LE GENRE INOCYBEiLE6HEVALIERoPARIS CHEM CATALFOMU L 
in EUGSTEF IL97C)HELV CHIN ACTA 53t4iP848-651 NED LINCOFF & MITCHEL (19771 

TOA AND HALLUG MUSHRUOM POIý, ONINGvVAN NU; TRAND REINHULOvNV 
42 UPSETTING TO DANGEROUS :U 

49 30 -1 30450 -1 2121100,1 212230 0 
44 aIja -1 ZIZ -1 3L24a -1 2 1-- 

.2 -1 3124L 
- bINOCYGE QUELETII MRL kK MUSCARINE PROPOSED TAEATmENTIPREv'ENT ASSORP - 

46 ENHANCE EXCRETpATROPINE 4NTIL CESSATION SECRETIONSv SUPPORTIVE 
TAAON HEIM (1930LE GENRE INOCYULtLECHEVALIER*PARIS CHEM CATALFOM0 

An EUGSTER (1970)HELV CHIN &CTA 53: 49846-851 NED LINCOFF & MITCHEL (19771 
TOX AND HALLUC MUSHROOM POISONING, VAN NOSTRAND REINHOLD, NY 

so UPSETTING TO DANGEROUS S4EU; AFR* 
52 3u -1 2 to 2 -1 2121163 J';; 'i 2 'Z '3 Z 

Wý 23aaIa -1 2 1,2 -1 ý2 
t- 4, 

-0 -t- 2 1-, - Z i 
-4 1 

54 SINOCTSE SAMSUCINA IFRIQUEL MUSCARINE PROPOSZO-TREATME. NToPREVENT ASSORPO 
ENHANCE EXCRETvATROPINE UNTIL CESSAT40N SECRETIONS9SUPPORTIVE TAXON HEIM 
119311LE GENRE INOCYUE oLZ'CHEV ALIER #PARIS CHEM CATALFOMO L EUGSTER (t9? 8J 
HELV CHIN ACTA 53149848-65L MLO LINCOFF L MITCHEL (19171 TOX AND HALLUC 
MUSHROOM POISONING9 VAN NOSTRANU REINHOLOtNY 
UPSETTING TO DANGEROUS EU 

fin 47 34 -IL J04 5- -t 2a2 -1 2i-, 2' L-- I- fY 'i ;122 3 
223001j100 2-t 2140 2-1 2141 

42 61NOCYBE U14BRINA BRES UK FREQ 4*3 MUSCARINE PROPOSED TAEATNENTiPkEVENT 
AdSORPvENHANCE EXCRETqATROPINE UNTIL CESSATION SECRETIONS9 SUPPORTIVE 
TAXON HEIM 11931)LE GENRE INOCYBEoLECHEVALIER*PARIS CHEM CATALFOMO L 
EU14TER (1970)HELV CHIM ACTA 53: 49848-851 NED LINCOFF I MITCHELL (19771 
TOX L HALLUC MUSHROOM PUISONINGvVAN NUSTRAND REINHOL09NY 
UPSETTING TO OANGcROUS EU; N*AM 

55 4a -t 3045 -1 241, -1 201131Di -1- 21 2 
22J04t010 2-1 21 2-L 3124 G-L 2t2 -t 
3124L 
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61NOGY13E XANTHOMELAS KUHN & SOURS UK FREQ Qo4 MUSCARINE PROP* TREATMENTI 
PftlEVt. NT ABSORPiENHANCE EXCPETvATRQPINE UNTIL CESSATION SECRETIONSvSUPPOR- 
TIVE TAXON HEIM (193LILL GENRE INOCYBE*LECHEVALIEPoPARIS CHEM CATALFOMO L 
EUGSTER (19? Q)HLLV C141M ACTA 5314*646-851 MEG LINCOFF L MITCHEL (19771 
TOX L HALLUC MUSHROOM POISONING9VAN NOSTRAND REINHOL09NY 
UP3ETTING TO DANGEROUS EUIN. AM 

5J 30 -1 3045 -1 23L -L 212130aL3 -1 22 3 
22300101G0 -1 212 -1 9 'L Z0 -1 212 -1 2 
121 
6GYMNOPILUS AEkUGINOSUS (PKISING PSILOCYSIN/INOOLE HALLUC PROP* TREATMENT 

PRLVENT ABSORP9ENHANCL EXCRETtRESTKAIN SELF ULSTRUCT BEHAWvQUIETjPOSSI8. 
14 UIAZEPAM, CHLORPROMAZINE TAXON MESLER (19691 N AM SPFI OF GYMNOPILUSqHAFNE 

PUdtNy9LON CHEM HATFIE, 3 ET AL (1978)LLOYOIA 419140-144 MED LINCOFF & 
14 MITCHEL (IIJ771TOX L HALLUC MUSHROOM POISONING9VAN NOSTRA140 REINHOLDqNY 

HALLUCINOGEN9 UP; ETTING N, AM. 
If) JS 5004 -L 3612111i1 -1''k 12124200 

v13 0-1 2i120021 
22 6GYMNOPILUS LUTEUS (PK)HESLER PSILOCYBIN/iNDOLt-MALLUC7PROt7*TREATMF. NTI 

PREVENT ABSORPiLNHANCE EXCREToRtSTRAIN SELF DESTRUCT 8EHAVvQUIETqPOSSIB* 
24 DIAZEPAM, CHLORPROMAZINE TAXON HESLER IL969)N AM SPF GTMNOPILUSqHAFNER PU 

NY9LON CHEM HATFIELD ET AL (1978)LLOVDIA 419140-144 MED LINCOFF t MITýl 
20 CHIEL (1977)TOX L HALLUG MUSHROOM POISONIkGqWAN NOSTRANU REINHOLDOY 

HALLUCINUGEN9 UPSETTING N. AHo 
A 31 50a41LIIiI -L aL2L9 -3 2 

-6 
4L 

020a21 
in 6GYMNOPILUS JUNIONUS (FRIORT PSILOCTOtNIINb6Lt-liALIL"-POOP*TiiEATPiLrNTi 

PREVENT AdSORP#ENHAN6E EXCRETvRESTRAIN SELF DESTRUCT BEHAVqQUIETvPOSSIBo 
12 OIAZEPAM*CHLORPROMAZINE TAXON HESLER 119691N AM-SPP GYPINOPILUSIHAFNER PU 

NY9LUN CHEM HATFIELO ET AL (il; 78)LLOYOlA 41914J-144 MED LINCOFF L MIT- 
14 CHEL (19711TOX & HALLUC MUSHROOM POISONINGqVAN NOSTRANO REINHOLOtNY 

HALLUCINOGENt UPSETTING ýýU; A*AMo 
414 44 50 -1 3a .05 

:1214 
-1 212tII1121 -2 3 2 

3a1 0-1 2a10 4-1 2a12aa21 
6GYMNOPILUS VALIDIPES (PKIHESLEP. PSILOCYSIN/INOOLE HALLUC PROPoTREATMENTO 

PREVENT ABSuRPeENHANCE EXCRET, t(ESTRAIN SELF DESTRUCT BEHAV90UIETtPOSSIU. 
DIAZEPAM*CHLURPROMAZINE TAXON HESLER (19691N AN SPP GYMNOPILUS, HAFNER PU 
NYtLON ChEM HATFILLJ ET AL (i9l8)LLOYDIA 419140-144 MEG LINCOFF t MITCHEL 
(19771TOX L HALLUC MUSHROOM POISONINGvVAN NOSTRAND REINHOLDiNT 
HALLUCINOGENt %WS0tING N#AMe 

st 5aa5 -L 2L21Li10 -L 2 1.2 -1 
- 

2, 
_ 

3-2a-01 a 
-1 2aIa0020a2t 

46 6GYMNNOPILUS VIRIDANS MURR PSILOCYSIWINOOLE HALLUC PROP*__TREATMENTi -. PRýVLNT ABSORPtENHANCE EXC; RET90ESTRAIN SELF DESTRUCT BEHAVoGUILToPOSSIBO 
Ift DIAZEPAM'tCHLORPROMAZINE TAXON HESLER (19b9lN AM SPP GYMNOPILUSFHAFNLR P 

NYtLON CHEM HATFIELD ET AL (1978)LLOYDIA 419144-144 MEO LINCOFF MITCHEL 
51.7 (1977)TOX & HALLUC MUSHROOM POISONINGiVAN-NOSTRAND REINHOLDiNY 

HALLUCiNOCENg UPSETTING NaAM. 
57 - 32 50052LIii1 -1 22t2 

a -1 21211 
54 bGALERINA AUTUMNALIS (PKISING/SM CYCLOPEPTIOES llROP0SMTltEATMENTtWATERv 

ýLZCTROLYTE98LOOO SALANCE*hYPeRTUNIC GLUCOSE INFoPENICILLINgTHIOCTIC 
so ACIOqmXCHAN6E TRANSFUSa TAXON SINGER tSMITH ti9641GENUS GALERINA EARLE9. 

HAFNER qNT9LON CHEM TYLEK ET AL (196J)6LOWDIA 269154-LSI MED BERTELLI Et 

SR AL (19?? IEO# CURRLNT PP013LEMS IN CLIN BIOCHEM ? #HUBER i8ERN 9STUTT 9VIEkNA 
UEADLY EU; N*AM* 

47 a 2-1 30*512111 1- 1 -1' Z. - 22a -0 
ajIaia a-1 2121 0-1 21 2-1 2121 
SGALERINA MARGINATA (FR)KUHN CYCLOPEPTIOES PRGPvTREATMENTtWATERtELECTROLY 

8LOOO SALANCEtHYPLRTONIC GLUCOSE INFIPENICILLINtTHIOUTIC ACIDIEXCHANGE 
TRANSFUSION TAXON SINGLR & SMITH (1964)GENU-S GALERINA-EARLE I HAFNER P0894 
L014 CHEM TYLER ET AL(1963)LLOYDIA 269154-157 MEG SERTELLI ET AL E09Q977 
LURRLNT PROBLEMS IN t. LIN HIOCHEM 79HUSE99BERN*STUTTiVIENNA DEADLY EU; NeAM 

47 0 2-L 3045 0-1 2121LLI L-t 223120 0 
6L0Laa1 -1 21 

-2 
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6GALERINA VENENATA SMITH CYCLOPEPTIUES PROPOSED TREATMENT: WATER*ELECTRO- 
LYTE9BLOO0 SALANCE9HYPERTONIC GLUCOSE INFooPENICILLIN91HIOCTIC A'0109EXCH 
TRANSFUSION TAXON94INGER & SMITH (19641GENUS GALERINA EARLEtHAFNER PUBON 
LON CHEM TYLER ET AL(19631LLOVOIA 26,154-15? MEO BERTELLL-ET ALsE0S M? 
CURRLNT PROBLEMS IN LLIN SIOCHEM N HUJER98ERNqSTUTT9VIENNA 
DEADLY N. AM 

4b 3202 -1 2231111L -1 2232200010 
Iaa -1 212 -1 2L20 -1 212 -L. 2. 

-. 
iZi 

6COPRINUS ATRAMENTARIUS (SUL EX FRIFR UK FREQ 9*1 GOPRINL PROPOSED TREATMENTI 
12 STOP ALCOHOL CONSUMPIPROPANONOL IF CARDIAC ARRYTHM. 41SOTOMIC FLUIDS FOR HVPO- 

TENSION TAXON ORTON & WATLING (i979)BRIT*FUNGUS FLORA92 COPRINACEAEPHMSO EOIN@ 
r. HLM HATFIELI), PSChAUMBERG 119T51 LLOYDIA 3816*489-49b MEO LINCOFF & MITCHEL 
(1977) TOX & HALLUG MUSHROOM POISONING9VAN NOSTRANO REINHOLOoNy 
UPSETTING, CONDITIONAL COSMOPo 

52 20 -1 6012345 -1 Z24 -1 21 t* 311C00 -1 
313510aaILaa -L 3a12 -1 Za202 

6PANAEOLUS FOENISEUII (PERS EX FR)MRE UK FREQ 13'0-5 INDOLE HALLUCoPROPOSEO 
TRLATMENTIPRr-WENT ABSORPtENMANCE EXCRLTsRESTRAIN SELF DESTRUCT BEHAVOQUIET 

72 POSSIS OIAZEPAMvCHLORPROMAZINE TAXON OLA'H (19691GENRE PANAEOLUSIREW MYCOL 
MEM HORS SLRIE CHEM HOFMANN ET AL(19591HELV CHIM ACTA 42,1557-L572 

"MED LINCOFF & MITCHEL(L9771 TOX % HALLUC MUSHROOM POISONING, VAN NOSTRAND R 
NY HALLUCINOGENs UPSETTING COSMOPOLITAN 

44 50 -1 60123452 -1 2 --V' Z3 rf Z2 
33320100130 0-L J12311 
bCOPRINUS INSIGNIS PECK UK FREQ 0.4 SUSPECT COPRINE PROPOSED TREATMENTISTOP 

ALCOllUL CONSUMPI PKOPANOLOL IF k; AROIAC ARRHYTHMsISOTONIC FLUIDS FOR HYPO- 

-'r TENSION TAXON ORTON & WATLING (1979)BRIT. FUNGUS FLORA 2 COPRINACEAEsHMS0 EDIN9 
6HEMo HATFIEL09SCHAUMUERG (1975)LLOYDIA J8lb9489-496 MED LINCOFF & MITCHEL 
f19771TOX HALLUC MUSHROOM PUISONINGtVAN NOSTRAND ReiNHGLDPNY&o 
UPSLTTING9 CONDITIONAL NoAM; EU 

14 48 Z0 -1 204 -1 224 -L' 2 2' 'S 4 
J51000610 0-1 301229 2-t 2011 

'If 6COPRINUS MICACEUS ISULL EX FRIFR UK FREG 17*4 SUSPECT-COPRINE PROPOSED 
TREATMENTI STOP AL6OHUL CONSUMP.! PROPANOLOL IF CARDIAC ARRHYTHMoISOTONIC 

34 FLUIOS FOR HYPOTENSION TAXON ORTON & WATLING (1979)BRIT*FUNGUS FLORA92 COPRIN- 
ACEA4, HMSO tDIN. CHEM HATFIELD % SCHAUMBERG (1975)LLOYOIA 3816#489-496 MED 

in 6INCOFF & MITCHEL (19771TOX k HALLUG MUSHROOM POLSONING*VAN Nu. %TRAND REINHOLD9 
NY UPSETTING, CUNOITIONAL COSMOPOLITAN 

51 20 -1 6012345 -L 213 -t 401 2-- 33 -1 1a0 
0 -1 212135LaSaaIa 

-a -1- -. 9 2202 -1 2 
L21'"r .-. -- '-'ttb' fW "- 6COPHINUt) AFRICANUS PECvLC.: t SUSPECT (; OPRiNt ýAOPO - CAI'HINT: STOP 

ALCOHOL CONSUMP! PPOPANOLOL IF CARDIAC ARRHYTNM91SOT014r-C FLUIDS FOP. 14YPO- 
TENSION TAXON PtGLER (19661 PERSOONIA 4982 CHEM HATFIELD t SCHAUMSEPG 

ip (1975)LLOYDIA 38169469-436 MED LINCOFF & MITCHEL fig?? ) TOX--& HALLUG 
MULýHkOUM PUISONING9VAN NOSTRANO PiýINMOL09 NY** 
UPSETTING# CONDITIONAL AFRa 

I10L0 -1 20 41 Z0 -5 10 -1 1 
L cy a2 -1 21202 -1 212 

6CUPRINUS A6UMINATUS QOMAGJORT UK FREQ le2 SUSPECi C&RINC PROPOSED- 
'tA TREATMENTISTOP ALCOHOL CONSUMPI PROPANOLOL IF CAROM: ARRYTHN91SOTONIC'. 

FLUIDS FOR HYPOTENSION TAXON ORTON (19691NOTES ROY HOT 60 EDIN 29986-93 
Sol CHEM HATFIELD L SCHAUMBEiG (1975)LLOYOIA Jas6#4aq-496 MED LINCOFF & 

MITCHEL (19771 TOX & HALLUC MUSOROUM POISONING9VAN NOSTRANO REINHOLO9NY* 
in UPSETTING9 CONDITIONAL EU 

49 20 -1 3045 -1 3145 -1 2123L1010213 
60 5Laaa01aa -L 212 -1 2 -0 -Za . ý. z -i V- a21 

6PSILUCYBE MEROARIA (FI)RICK PSILOCYBINIINDOLE HALLUC* PROPOSED TREATMEN 
2 PRtVENt ASSORPoENHANCE ExCRET, RESTRAIN SELF DESTRUCT SEmAV, QUIET, POSSIB. 

DIAZEPAMtCt4LORPROMAZINE TAXON PEGLER (19771PRELIM AGARIC FLORA E. AFRICAJMMSO 
4 LON CHEM HOFMANN ET AL(19591HELV CHIM ACTA"4291SST-1572 NCO-LINCOFF IL 

MITCHEL (1977) TOX AND HALLUC MUSHROOM POISONING, VAN NOSTRAND kEINHOLDIN 
NY HALLUCINOGENt UPSETTING COSMOPOLITAN 

43 54 -1 5a2345J -1 30120La -1 234 
7 -1 223332aa 1-0 L0 a_- -V - V, -1 -1 
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6PANAEOLUS ATER (LGEIK t lk UK FREQ 1.2 PSILOCYBIN/INOOLE MALLUC*PROPOSEO 
tRLATMENTIPRLVENT ABSORPsENHANCL EXCRET, ReSTRAIN SELF DESTRUCT BEHAV, QU1 
POSSIU*UIAZEPAM*CHLORPROMAZINE TAXON MORA (19571THE NATURALIST JUL-SEP 7 
CHEM HOFMANN LT AL (1959IMELV CHIN ACTA. 42ti557-1572 

i- 
MEG L14COFF L. MIT- 

CHr_L(19?? )TOX t HALLUC MUSHROOM POISONINGoVAN NOSTRAN-0 REINHOL0sNYos. 
HALLUCINOGEN* UPSETTING EU 

44 58 -1 .30452 -1 3a120 -1 23423 
-1 30120.: 004 , -. 0 

. 
'-1 0 

6PANAEOLUS UAMPANULATUS ISULL EX Fit)QUEL UK PR6 Js'6_PSILb0YdiNhNu6Li MALLU 
PROPOSED TREATMENTOPREVE4T AdSORPvEWMANCE EXCRETtRESTRAIN SELF DESTRUCT BE- 
HAVtUUIET POSSIB DIAZEPAItCHLORPROMAZINE TAXON MOLLER FH 41945)FUNGI OF THE 

14 FAEROESsMUNKSGAAP. 09COPENH. CHEM HOFMANN ET ALU9591HELV CHIN ACTA 42,1557-1572 
MiD LINCOFF 4 MITCHEL (1977) TOX k HALLUC MUSHROOM POISONING9VAN NOSTRAND RoNY 

's HALLUCINUGEN SUSPECT* UPSETTING COSMOPOLITAN 
46 50 -1 60123453 -1 213010i04 -L 23 

IR 43324100160 -L 28L -t 21211 
6PANAEOLUS CASTANEIFOLIUS (MURR) SM PSILOCYBIN/INOOLE MALLUCoPROPOSED 

TRLATMENTIPREVENT ABSORPtENHANCE EXCRETtRESTRAIN SELF OESTRUCT BEHAVs 
QUIETtPOSSIB DIAZLPAMoCHLORPROMAZINE TAXON OLA*H G(1968)RLW MYCOL 3392d4-290 

72 685 CHEM HOFMANN ET AL(1959)HELV CHIN ACTA 42s1"7-vi5? 2 NED LINCOFF L MIT- 
ChEL. (19771 TOX t HALLUC MUSHROOM PQISONINGsVAN NOSTRAND REINHULO*NY*o 

74 HALLUCINOGEN SUSPECTv UPSETTING LUsN. AM. 
37 5 0-1 3045 2-1 2123LII10 4-1 22333 

20a0Qiaa0LIi 
6PANAEOLUS FIMICOLA (FRIGILL PSILOCYBIN/INOOLE NALLUC PROPOSED TREATMENTI 

PREVENT ABSORPqENHANCE EACRETPRESTRAIN SELF DESTRUCT- IIEKAV*QUIETiPPOSSIS 
DIAZLPAMtCHLORPROMAZiNE TAXON PEGLER (19771PRELIM AGARIC FLORA EsAFRICAq 

30 HMS09LON CHEM HOFMANN ET AL419591HELV CHIN ACTA 42,1557-072 MEG LINCOFF 
L MITCMLL (1977) TOX L HALLUG MUSHROOM POISONING*WAN NOSTRANO R*NYo** 

37 SUSPECT HALLUCINOGEN, UPSETTING COSMOPOLITAN 
49 50 -1 50e345 -t 223 -j 3a12301 *0 L3 -1 

14 Z3 4-1 223332aaaaLa0 4-1 2L311 
bPANAEOLUS PAPILIONACEUS tBUL cX FR)QU4L UK FREQ 1.2 INOOLE HALLUC PROPOS 

TREATMENT: PREVENT ABSORPtENMANCE EXCRET 9 RESTRAIN' SELF DESTRUCT 13EHAV*QUIE 
P05SIU OIAZEPAN9GHLORPRUMALINE TAXON PE6LLQ (13711PRELIM AGARIC FLURA Le 

11 AFRICA#MMSO9LON CHEM HOFMANN ET AL(L9591HELV CHIN ACTA IQW1557-072 NED 
LINCOFF L MITCHEL (19771TOX & HALLUC MUSHROOM POISONINGqVAN NOSTRANO R9N 

4.1 NY# SUSPECT MALLUCINOGENt UPSETTING COSMOPOLITAN 
41 50 -L 6012445 -1 Z23 -1 30123014L0 

43332aaa0, I -1 2a1 11- -L 2 a. 1011 
6PANAEOLUS RLtIKUGIS (FR)GILL UK FREQ 0.4 INOOLE MALLUC. SUSPECT PROPOSED 

t4 Tlkr-ATMENTIPREVENT ABSORPPENHANCE EXCRET9RESTRAIN SELF DESTRUCT BEHAV, QUI 
POSSIB OIAZEPAMqCHLURPROMAZINE TAXON MORA 919571THL NATURALIST JUL-SEPT 

4F ? 7-88 CHEM HOFMANN ET AL (1959)MELV CHIM. ACTA 42viS57-i5? 2 NED LINCOFF 
MITCHEL (1977) TOX t MALLUC MUSMQOOM POISONINGqVAN NOSTRAND REINHOLD*NY* 

to SUSPECT MALLUCLN06ENg UPSETTING EU - 
43 58 -L 3G45 -1 223 -1 21230i J) i14 -1 22 

so A -1 201aaaa. 
6PANAEOLUS SPHINCTRINUS (FRIOULL Uk'FREQ ii. 5'SUSPECT fkbKE iiiLLbCo 

PRoPOSED TREATMENTsPREVENT ASSORPqENMANCE EXCRETiRESTRAIN SELF DESTRUCT-BE- 
HAV. QUIET POSzoId DIAZEPAM*CHLORPROMAZINE TAXON PEGLER (L9771PRELIM AGARIC 
FLORA E, AFRIGAtHMSOYLON CHEM HOFMANN ET AL- (19139)MELif: -GHIM: ACTA, 42li55T-i5? 2 
MEO LIN"FF L MITCHEL (19?? )TOX L HALLUC MUSHROOM POISONING9VAN MOSTRAND 

q.; R#vNYs SUSPECT HALLUCINOGENo UPSETTING COSMOPOLITAN 
_. . 

51 5a -1 6012J45 -1 223 -L 3dL2301010 
sit 4 -1 234332a3aa -1 2010-t a- i'l - -1 a121 

I 
w 6PANAEOLUS SUOSALTEATUS IBERK L ORISACC UK FREQ 1.2 INOOLE MALLUCI PROP 

TREATMENTSPREVENT ASSURP#ENHANCE LXCRETtRESTRAIN SELF OESTKUCT BEHAVOQUIET 
42 POSS113 OIAZEPAM*CHLORPROMAZINE TAXON MORA (19571THE-NATURALIST JUL-SEP 77-68 

CHEM HOFMANN ET AL (1450HELV UHIM ACTA 429155? -L5? 2 NED LINCOFF tMITCH 
r. 4 (19r7l TOX & HALLUC M-USHROOM POISONING, VAN NOST; tANO REINMOLD, NY ... 

SUSPECT HALLUi; INOG: -Nt UPSETTING COSMOPOLITAN 
51 50 -1 a012345 -1 223 -t 3612381013 

4-1 2Z3332009 0-1 2AL90 0-1 30121 
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6ANELLARIA PHALAENAi<UM (FRIQUEL SUSPECT HALLUC/INDOLES PROPOSED TREATMENT 
PREVENT ABSORPtENHANCE EXCKETvRESTRAIN SLLF DESTRUCT BEHAViGUIETiPOSSIDO 
DIALLPAMsCHLORPRUMAZINE TAXON HORA (L957) THE NATURALISTWUL-SEP 77-88 
CHEM HOFMANN ET AL 419591HELV CHIN ACTA 42t1557-1572 NED LINCOFF t MITCH 
(19?? )TOX & HALLUC MUSHROOM POISONING9VAN NOSTRANO REINHOLD*Nyooo 
SUSPECT HALLUCINOGEN# UPSETTING EU'tN*AM 

42 50 -1 30453 -1 2123U1010 -1 245 -L 2 
4312i0aaIIaIaaLa0 
6ANELLARIA SEMIOVATA (40W EX FRIPEARS L UENNIS UK FREQ 5*9 SUSPECT INDOLE 

MALLUC9PROPOSED TREATMENTtPREVENT'ASSORPtENHANCE EXCRETtRESTRAIN SELF 
OLSTRUCT B4HAV9QUIET9POSSIB OIAZEPAM*CHLORPROMAZINE TAXON HORA M9571tHE 
NATURALIST JUL-SEP977-86 CHEM HOFMANN ET AL U9591HELW CHIN ACTA942*1557-15? 2 
NED LINCOFF L MITCHEL 1197? )TOX & HALLUC MUSHROOM POISONING9VAN NOSTkANO REI 
NY* SUSPECT HALLUCINOGENt UPSETTING EU, *, N. AM 

50 50 -1 30453 -1 30123018 't 0 -1 245 -1 34332iaaaiiaaaa -j z12 -L 3a120 

67COPELANUIA CAMBOOGINIENSIS OLA'H/HEIM INOOLt fi-ALILUC PROPOSED TkEATMENTS 
PREVENT AaSORPtENHANCE EXCRET, RESTRAIN SELF DESTRUCT BEMAV, QUIET9POSSIB 
DIAZEPAM#CMLORPROMAZINE TAXON OLA'h GQ968)REW MYCOL JJ*Z84-290 
CHEM HOFMANN tT AL (19591HE V CHIN ACTA 4291557-L572 MEO LINCOFF MITC 
(1977)TOX & HALLUG MUSHRUOM POISONINGtVAN NOSTRAND REINHOLDiNY*o 
HALLUCINUGENq UPSETTING S. E. ASIA 

49 59 -L 2233 -L 35-12-TQ 0- 1z33 
24004100 0-1 201 3-L 21 2-1 30131 
6COPELANDIA 0 tREATMENT9 CYANESCENS (BERK & BRISING INOOL9 HALLUC PRaPOSE 

PRiVENT A8SORPtENHANCE EXCRETtRLSTRAIN SELF DESTRUCT BEHAVDQUIET, POSSIS 
OIAZEPAMtCMLORPROMAZINE TAXON SINGER R (1960)i. ILLOA 38*124i-126 - 
CHEM HOFMANN ET AL (1959)HELV CHIM ACTA 429LS57-1572 NED LINCOFF MITCH 

12 (197? )TOX L HALLUC MUSHROOM POISONINGpVAN NOSTRANO REINHOL00Y, 00 HALLUCIN04EN9 UPSETTING PANTROPICAL 
5i 50 -1 2233 -1 30L4 

J20000100 Q-1 2U1 0-1 21 2-1 1124L 

6COPELANDIA TROPICALIS OLA'H INOOLE HALLUC. PROPOSED TREATMENT: PREVENT 
iq ABSORPtENHANCE EXCRET*RLSTRAIN SELF OESTRUCT BEHAVqQUIETqPOSSIB*DIAZEPAM 

CMLORPROMAZINE TAXON OLA*M (196#3)REV MYCOL 339Z84-290 CHEM MUFMANN ET 
AL (19591HELY CHIM ACTA 4291557-1572 MEO LINCOFF L MITCHEL t1971) 
TOX L HALLUC MUý; MKOO" POýSONIN49 VAN NUSTRANO REINHOLDiNY*oo 
HALLUCINOGEN# UPSETTING AFRIS, ASIA 

48 5033 -1 3012301jia 2' 23jA2 0 
a0 -1 2aIIaa -t Z 'a L0 -L ZL2 -1 2241 
bPANAEOLUS AFRICANUS OWH INOOLE HALLUC* PROPOSEO TREiTMENTSPREVENt 

Alt ASSURPtENHANCE EXCRLTvPESTRAIN SELF DESTRUCT 8EHAVsQUIETqP`O3Zl13. OIAZEPA" 
CH&. URPROMAZINE TAXON OLAOH (19681REV MYCOL 339264-290 

40 CHEM HOFMANN 8T AL (19591NtLLV CHIM ACTA 42qiS5? -i5? 2 MEtf- LIRCOFF & 14IT-: 
CMc: L(i977)TOX & HALLUC MUSHROOM POISONING9VAN NOSTRAND REINHOLDtNY. es 

so HALLUCINOGEN9 UPSETTING AFRs 
- 39 5033 -t 2013aiaia -1 2- 4 -3-- 3 

57 aoaa ýi 241 
.00aJi 

a- 
- ' ' 6PANAEOLUS MICROSPORUS OLA*H LCAILLEUX INDUCE H AL LVd@ 0Q6PdSE0 TREATRENTS 

54 PREVENT AIBSORPtENHANCE EXCRLTq RESTRAIN SELF- OE: STRttCT--8EMAV9QUIETjPOSSls 
OIAZEPAM9CML0RPq0MAZINt TAX04 OLA'H G (L9681 KEY NYGOL-339264-290 
CHEM HOFMANN ET AL (19S9)HELV CHIM ACTA 4291557-L572 RED LINCOFF & MITC14 
(19771 TOX AND HALLUC MUSHROOM POISJNING, VAN NOSTRAND RCINHOLDiNYOOS 

CA SUSPECT HALLUCINOGEN9 UPSLTTIN6 AF 
4t? 5 

.033 -L 2013010L0 -1 2L320 00 
60 aIai -L z- a -1 1 

6PSILOCYtJE BAN-DERILLLNSIS GUZ INDOLE HALLUC PROPOSCO tREATMENTIPFEVENT- 
f. 2 ASSORPjENHANCE EXGREToPESTPAIN SELF OESTRUCr BEMAW, QUIET, POSSId. DIAZE411AI4'- 

CHLORPROMAZINL TAXON GUZMAN (19? t5JNUVA HEOWLGIA 299625-664 CHEM HOFMANN 
E. T AL CL9591HELV CHIM ACTA 4291557-157Z MED LINCOFF & MITCHEL- ('j9? 7) tOX 

'SONlNGvVAN NOSTRANC REINHOLOoNY*o. HALLUC MUSHKOOM PO& 
HALLUCINOGEN* UPSLTTING HEX 

38 5G21LJ10L0 -1 Z12 -1 20L4 32a ai 
- 0La0010 -1 2121 
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- 6PSILOCTSE HEIMII GUZ INUOLE HALLUC PROPOSED TREATMENTIPREVtNT ABSORP* 
ENHANCE eXCRET, RESTRAIN SELF DESTRUCT BEHAViOUIET, POSSIB-OIAZEPAM, CHLOR- 
PROMAZINE TAXON GUZMAN (19781 NOVA HEDWIGIA 29*625-b64 CHEM HOFMANN ET 

6 AL (i959)HELV CHIN ACTA 4291557-1572 NED LINCOFF. t MITCHEL (19771 TOX 
L HALLUC MUSHROOM POiSONINGiVAN NUSTRANG REINHOLOoNYose 
HALLUCINOGEN9 UPSETTING HEX -,.: - -- 

., 
37 50211401010L03320010106 0-1 

4aIa 0-1 212 
6PSILOCYBE GALINDII GUZ LNOOLE HALLUC*PROPOSEO TREATMENTiPREvENT AaSORP9 

12 ENHANCE EXCRET, RESTRAIN SELF DESTRUCT bEHAV#QUIET#POSSID OIAZEPAM# 
0LURPRUMAZINE TAXON GUZMAN (1978) NOVA HEDWIGIA9299625-664 CHEM HOFMANN 

14 ET AL U13591HELV CHIN ACTA 1+2*1557-1572 NED LINCQFF9% MITCHEL (19771 
TOX & HALLUC MUSHROOM POISONING9VAN NOSTRANU REINHOLDqNY***_. 
HALLUCINOGLN9 UPSLTTING HEX 

-- 36 5 0-1 22 J-L 24213aIa1 0-1 2232332 
aLI 

6PSILOCYBE MLRýERAE GUZ INOOLE HALLUC PROOOSEj tRtATMENfi-0`REVEAt ABSORP9 
ENHANCE EXCRETvRESTRAIN SELF DESTRUCT BEHAVtQUIETiPOSSIS DIAZEPAM'sCHLOR- 
PROMAZINE9 TAXON GUZMAN (1976) NOVA HEOWIGIA 29tb25-bb4 CHEM HOFMANN ET 

,2 AL U9541HELV LHIM ACTA 42vi557-i5? 2 NED LINCOFF & MITCHEL 119771 TOX & 
MALLU(* MUSHROOM FOISONING9VAN NUSTkANO RLINHOLD9NY*** 

71 HALLUCINOGEN9 UPSETTING MEX 
35 50 Z-1 21413aIa1000ý3200L 

.0L0 Q-1.2 121 
6PSILOCYBE RZEDOWSK11 GUZ INDOLE HALLUd PROPOSED TREATMENTIPkEVENT ABSORP 

ENHANCE EXCRETtPESTRAIN SELF DESTRUCT 8EHAV9QU`IET#P`OSSl8 DIAZEPAMtCHLOR- 
PROMAZINE TAXUN GUZMAN 119181 NOVA MEDWIGIA 29*62S-664 GHEM HOFMANN ET A 

r (1959)HELV CHIN ACTA 429L557-1572 MED LINCOFF & MITCHEL IL9771 TOX & MAL 
MUSHROOM POISONING9VAN NOSTRAND REINHOLDvNY*** 

17 HALLUCINOGEN9 UPSETTING MEX 
32 54211301010143J20 

6PSILOCr9E VEkAECRUCIS GUZ % ORTIZ INUOLE HALLUC PROPOSLD TREATMENTIPREVE 
AOSORPtENMANCE EXCRETtRESTRAIN SELF OESTRUCt'-BE14AVtQUIEToPOSSIS OIAZEPAM 
CHLURPROMAZINE TAXON GUZMAN (1918) NOVA HEOWIGIA 299625-664 CHEM HOFMANN 

?Q ET AL (19591HELV CHIN ACTA 42sL557-i572 NED LINCOFF & MITCHEL (19? 71 TOX 
t HALLUC MUSHROOM POISONINGtVAN NOSTRAND REINHOLDvNY9**. 

Jý) HALLUCINOGENt UPSETTING MLX 
38 50311S0101aL -1 2a1: a 

00 -1 212002t21 
5CORTINARIUS GENTILIS (FR)FR UK FREO J. 4 SUSPECT ORELLANINE PROPOSED iREAT- 

JA RENT SYMPTOMATIC TAXON MOýýER M (ig? SIKLEINE KRVPTOGANENFLOP-A_lIol2 FISCHER 
STUT. NY rHEM ANTKOWIAK L GES3NLR (19791 TETRAHEDRON Le 219031-34 NED PLANNER 

4g R (19801 DIFFERENTIALDIAGNOSE DER PILZVERGIFTUN#; LNVFIICIICRtVUTTINY 
OE4JLY EU 

is J7 LJ -1 -3 a45a -1 212111112 -1.2- -1 2 
a01aIIIII 

SCORTINARIUS LIMONIUS (Flt EX FRIFR. ORELLANINE SUSPECT PROPOSEU. TREATMENT 
SYMPTOMATIC TAXON MO:; ER M 119? 51 KLEINE KRYPTUGAMENFLORA*118/2 FISCHER9 
STUT. NY CHEM ANTKOWIAK & OESSNER (19791 TETRAHEDRON L. 21,1931-34 MEG FLAMMER 
(11160) DIFFERENTIALUJAGNOSE UER PILZVERGIFTUNGLN, FISCHERtSTU? To NY 
SUSPLCT DEAOLY9 EU 

37 13 -1 30453 -1 21211LII -L 2,12 -1 *2 L2 
%r 21002LaLiLIi- 

SCORTINARIUS CYANITE4 FR UK FREG 0*4 SU. %PECT ORELLANINE PROPOSED TREATMEN 
SR SYMPTOMATIC tAXON MOSER 1 (19151 KLEINE KRYPTOGAMENFLOFA 116.429 STUTTpNY 

CHEM ANTKOWIAK I GESSNER (J919) TETRAHEDRON Le 219031-34 NED FLAMMER R 
50 DIFFERENTIALDIAGNOSE DER PILZVEP. GIFTuNGE)4, FISGIIER*STUTT*NVa 

SUSPLCT DEADLY EU 
f; 7 33 13 -1 30451 -1 2121111L2f: 210a01 

v1090a11 
64 4COPTIMARlUS ORELLAMOIDES HRY ORELLANINE SUSPECT'PROPOSEO'TitEATMENTISVN- 

TOMATIC TAXON ORTON PO (19lblK5W BULL 3LIS9707-72i CHEM ANTKOWIAK & GESSNER 
(L979) TETRAHQOR0N Le 21,1931-34 NED. GERAULT t GIRRE (19771 BULL SOC 
M%OL FRANCE -)3tJ? J-4Q5 SUSPECT DEADLY EU 

J? 13 -1 30451 -L 211 -1 221 -1 -2 23 
219aaI; ItII 
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SCORTINARIUS SPLENUENS HKY SU; iPEGT ORELLANINE PROPOSED TREATMENTISYMPTOMA 
TAXUN MOSEK M (19781 KLEINE 4RYPTOGAMENFLORA 118/2*FISCHERgSTUTT. NY. 
CHEM ANTKOWIAK t GESSNER (L9791 TETRAMEORON Le 21, Mi-34 NED FLAMMEP R 
11,460) DIFFERENTIALDIAGNOSC DER PILZVERGIFTUNGENv FISCHERjSTUT*NY* 
SUSPECT DEADLY tU 

J4 13 -1 40451 -1 21211111 -1 22312L 

6CONOCYBE CYANOPUS (ATK)KUHN UK FRLQ 0*4 PSILOCYOIN/INDOLC NALLUCIN06EN 
12 PROPOSED TREATMENTIPREVLNT ABSORPTIONtENHANCE EXCRETsRESTRAIN SELF DESTR 

8EHAV9QUIET#PUSSId DiAZEPAMICHLORPROMAZINE FAXON BENEDICT ET AL tl9b? ) 
14 LLOYDIA 309152-151 CHEM BENEDICT ET AL (19621 LLOYOrA 25#156-159 NED L114 

LMITCHEL. (19771 TOX L HALLUC MUSHROOM POISONINGtVAN NOSTRANO R* NY 
irs HALLUUINOGEN, UPSETTING N, AM#EU 

33 50 -1 39452 -1 21 ZII10LL2 .3200 0 
is .. a100 '1 211 

6GUNOCYBE FILARIS IFR)<UHN UK FREd i, 6 CýYtLOPEPTIOES 1ýý&Offb-'IREAtMeNti 
20 WATERtELEICTPOLYTE &BLOOD SALANCEiPHTP-r. RTONIC GLUCOSE INr#ýPENlCILLINJ 

TH. IOCTIC ACIUtEXCHANGE TPANSFUSION TAXUN KUHNER R (1935)ENCYCLOPoMYCOLO 
PARIS 7 CHEM t1RA0Y ET AL (1975)LLOYDIA 38*1? Z-L79 NED SERTELLI*FOURNIER 
ET AL (1917)LURRENT PROdLEMS IN (; LIN 81UCHEM 79 HUBER90ERNoSTUT*VIENNA 
DEADLY EU; N. AM. 

51 02 -1 3Q45 -1 212 -1 212L1410 -1 22J -L 
Z122000009 -1 Z01 -0 1 ý-l ZI --i -1- 2L21 

A 6CONOCYBE SILIGINEOIDES HEIM PSILOCYBIN/INDOLE MALLUC PROPOSED TREATMENTS 
PRiVLNT ABSORPTIUNtENHANCE EXCRETtRESTkAIN SELF DESTRUCT BEHAV*QUIETqPOS 
OIAZEPA"*CHLORPROMAZINE FAXON HEIM (19561 COMPTES RENDUS-ACAD*SC*24291390 
LHEM HOFMANN ET AL (1959)HELV CHIN ACTA 429IS57-1572 NED LINt. OFF IMITCHE 
(19771 TOX 1L HALLUC MUSHROOM POISONING*VAN NOSTRAND Rt NY 
HALLUCINOGEN, UPScýTTING MEX 

35 5024 '1 1La -1 a 4-1 2232320a0aIa 0 
-L 20L -L 22311 

SCONOCYBE SMITHII WATL PSILOCYSIN/INOOLE N&LLUC PROPOSED TREATMENTIPgEVEN 
ABSORPTIONtENHANC. - EACRET9PESTRAIN SLLF OLSTRUCT 8EHAVqQUIET*POSSI8* 

. 1-t OIAZEPAMsCHLORPROMAZINE FAXON & CHEM BENEDICT ET AL (19671 LLOYDIA 30t 
150-157 MED LINGOFF t MITCHEL (L9771 FOX L HALLUC MUSHFOOM POISONING9 

in VAN NOSTRANO R*NY* HALLUCINOGEN*UPSETTING N*AM* 
4L 500 -1 225 -1 2aLLL01a -1 2f2V232 0 

4, aaa10a -L 20L -L 21Z, it 

5HYGROPHURUýi 60NICUS (SCOP EX FRIFR UK FREQ 10*3 UNKNOWN PROPOSED 
TREAT14ENTISYMPTOMATIC TAxON. NOELLER FM 11945) FUNGI OF THE'FAEýOESY-. 

& MUNKSGAARD, COPENH* CHEM*NONE 
MED*FLAMMER R (L9801 OIFFERENTIALDIAGNOSE GER PIUVERGITTUNGEN. rISCHERP 
ýiTUT*NYs UPSETTING EU; N*AM 

44 69 -1 402452 -L 3123a11AAI -L 312 3 
-1 21206J04L 0-1 2011L0 t-i 20LL 

SHYGROPHORUS NIGRE-5CENS (QUEL)QUEL UK FRiQ fie? 
. UNK14OWN -- PItOPOSED 

TREATMENT: SYMPTOMATIC TAXON*PEGLLR (19111PRELIM AGAUC FLORA OF C. 
AFRICA#HMSQ*LON CHLM NONE 
NED FLAMMER R (L98O) DIFFERENTIALDIAGNUSL OER'P1L1VEk01FtUNGENvFISCHEk 

S4 STUTaNY. UPSETTING COSMOPOLITAN 
44 b 0-1 6012345 2-t 312011a0 1-1 22 3 

Gil 13a4L0LIIaI -L 2a. I-i 
6CLITOCYBE ANGUStISSIMA ILASCHIKUM UK FREQ 0.4 MUSCARINt PROPOSED TREAT- 

MENTIPREVENT AfJSORPqENHANCE EXCRETtATROPINE UNTIL CESSATION SECREtIONST 
SUPPORTIVE TAXON KUHNER I ROMAGNESI (1977)COMPLEMENT FLORE ANALYTIQUEv 
MASSONjPARIS CftMsCATALF0MO & EUGSTEFt (19101HELIf CHIN-ACTA-5JI49846-65i 
MtU LINCOFF & MITCHEL (W71 TOX 1, MALLUC. MUSHROOM POISONING9VAN NOSTRAN 
REIN*sNY UPSETTING TO DANGEROUS EU 

34 3a -L 204 -L 2L2 -1 212d A102 Ai 3 
- - 

6CLITOCYBE CANDICANS (PERS EX FR)KUM UK FREQ 0*4 MUSCARINE PROPOSED TREAT- 
ME14T PREVENT ABSORPtENHANCE EXCRETtATROPINE UNTIL CESSATION SECRETIONStSUP 
POkTIVE TAXON HARMAJA H (L9691KARSTENIA i395-L68 CHEM CATALFOMOA 

2 EUGSTER U9701HELY CHIN ACTA 5314,848-851 NED LINCOFF &'MITCHEL W177r' 
FOX & MALLUC MUSHROOM POISONING9 VAN NOSTRANO RowNy UPSETTING TO OANGElk- 

1 OUS EU 
38 30 -1 3045 -L 211 -L 212011001 -1 2a 1 

ua23aaIat311.1 
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6CLiTOCYBE CLRUSSATA (FR)KUM UK FREQ L. 2 MUSCARINE PROPOSED TREATMENTI 
PREVENT AdSOKP*ENHANCL EXCjkETj ATROPINE UNTIL CESSATION SECRETIONS TAXON 
81GELOW HE (19b5)LLOYDIA 251291J9-iAQ CHEM CATALFOMO t EUGSTER (19701 
RELY CHIM ACTA 53249848-65L MED LINCOFF & MITCHEL (1971ftOX & HALLUC 
MUSHROOM PUISONING9 VAN NOSTRANU RatNY UPSETTING TO DANGEROUS EU ; N*AM@ 

4b 3 3-1 304 5-1 301 2-1 2120110010 3 
I't 230aIaIaIII 

bCLITOGYBE. DEALBATA (S3W EX FR)KUM MUSCARINE PROPOSED TREATIIENTtPREVENT 
if; ABSOkPtENHANCE EXC. RET, ATROPINE UNTIL CESSATION SECRETIONS9SUPPORTIVE 

TAXUN HARMAJA H (069) KARSTENIA 1095-168 CHEM CATALFOMO 8. EUGSTER 
IR (11370)HELV CHIM ACTA 5314981*8-851 MED LINCOFF MITCHEL (19771TOX I 

HALLUCINOGENIC MUSHROOM POiSUNING9VAN NOSTRAND R&qNY UPSETTING TO 
)'D ANGEROUS EU'9N. AM 

32 30 -1 J0452 -1 21 0' 0100023 0 
- L91aLII 

66LITOCYOE DIATRETA IFR EX FR)KUM MUSCARINE PROPOSED TREATMENTfPkEWENt 
ASSOR. PtENHANCE EXCRET9ATROPINE UNTIL CESSATION SECRETIONStSUPPORTIVE 
TAXUN RICKEN A (191,4)DIE BLATTERPILZE CHEM CATALFOMO L 

1ý EUGSTR (1973)HELV CHIM ACTA 53149848-851 MED LINCOFF & MITCHEL tivill). - 
TOX L HALLUC MUSHROOM PUISONINGqVAN NOSTRAND koNY UPSETTING TO 

28 DANGEROUS EU 
4a2 32 30 -1.3 045 

10 -1,2 L20 0 
- . 

6t, LITOCYOL ERICETORUM BULL Ex QUEL MUSCARINE. -PRO-PO-tto TREATMENTS 
12 PREVENT ABSORPtENHANCE EXCRET*ATROPINE UNTIL CESSAtION SECRET I ONStSlUPPOR' 

TIVE TAXON HARMAJA H (19bcJ)KARSTENIA 101,5-166 CHEM CATALFOMO L 
34 EUGSTER (1970JHELV CHIM ACTA 5-334#848-651 MEO-LINCOFF L F(ITCHEL ('i9l? ). 

-- TOX L HALLUC MUSHROOM POLSONING*VAN NOSTRAND PsNY UPSETTING TO 
is; DANGEROUS EU 

32 30 -1.3 945z -1 212aI oai 1 8a0 a 
- . - 

6CLITO(; YBE FESTIVA FAVRE MUSCARINE PROPOSED TREATMENTIPACVENT ABSOkP 
Al ENHAKE LXCRET9 ATROPINE UNTIL CESSATION SECRtTtONSvSUPPOkTIVE 

TAXON FAVRE (195toiCHAMPIGNONS PARC NATsSULSSEvLlESTAL CHEM CATALFOMO L 
42 EUGS TER ( 197 01 HLLV CH IM ACTA 53 34 9 848 -85 1, MED LINCOFF I- MITCHE L 19?? ). - 

TOX I HALLUC MUSHROOM POISUNINGPVAN NUSTRANO kvNV UPSEtTING TO 
14 ._ - 7' DANI; EROUSiEU 

- J4 iaaI -1 212aI10ai -i zai- 1 -2 f4 2 
LIi 

6CLITOCYdE PHYLLOPHILA (FR)KUM UK FREQ 0.9 HUSCARINE P96POSED TREATMENT S 
is PREVENT ASSORPtENHANGE EXCRETtATROPINE UNTIL CESSATION SECRETIONSv 

suppoRtIvE TAXON BIGtLOW HE tlgb5)LLUYDIA 26829139-i8C CHEM CATALFOMO 
" EUGSTER (1970)HELV CHIM ACTA 53349846-851 MED LINCOFF IL-MITCHEL (197Y) 

ýý- - TOX & HALLUC MUSHROOM POISONING, VAN NOSTRAND RvNY UPSETTING TO 
i; DANGEROUS EUjNoAMs 

- zz 1045a -1 21z0110oi 
54 L 

- ' - fAtAiAE kTl0 REVENT bCLITOCYBE PITHYOPMILA (SLCRIGILL MUSCARINE kOPOSEO 

vi A8SORPtENMANCE EXCRET, ATROPINE UNTIL CESSATION SECRETIONS9SUPPORTIVE 
TAXON MOSER t197d)KLEINE KRYPTOG. FLORA 11692 FISCHERtSTUTTo CHEM* 

ss CATALFOMO t EUGSTER (19? DIHEi. V CHIM ACTA 5341ý044-691 MEOr LINCOFF lcý' 
MITCHEL 419r7)TOX & HALLUC MUSHROOM POISONING*VAN NOSTRANO RsNY 

60 _ UPSETTING TO UANGEROUS EU 
43 a 

6CLITOCYBE RIVULOSA (ftkS EX FKJKUM UK FRLQ 2.4 MUSCARINE. PROPOSED TREA T- 

64 MENTSPREVENT ABSURPsENHA14CE SECKEt, ATRUPrNE UNTIL; CESSATION SECRETIONS 
SUPPORTIVE TAXON KUHNtR I ROMAGNESI (1977)COMPLEMENT FLORE ANALYTIQUE# 
MASSON. vPARIS CHtM CATALFOMO L EUGSTLR (1970)HELV CHIM ACTA 5384*848-851 
MED LINCOFF 1, MITCHEL 11917) TOX & HALLUC MUSHRO40M POISONINGiVAN 

2 NOSSTRANOtRoNT UPSETTING TO DANGEROUS EU 
32 30 -1 30451 -1.2 1 
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6CL. LTOCY8E SUAVEULENS ISCHUM EX FR)KUM UK FREQ L*2 MUSCARINE PROPOSED 
0 TREATMENTIPREVENT ASSORPvENHANCE EXCRETvATROPINE UNTI-L GESSATIOk SECRET- 

IONSqSUPPORTIVS TAXON MAIMAJA H (19b9lKARSTENIA 1095-168 
a CHEM CATALFOMO & EUGSTER f19lQlHELV CHIM ACTA 5314,846-851 MED LINCOFF L 

MITCHEL (19771TOX AND MALLUC MUSHROOM POISONINGtVAN NOSTRANO Rs NY 
le . UPSETTING TO DANGEROUS EU 

- 35 J0 -1 3045 -1 201 -1 21 2 0 -1 a0110 a2 
ý . 

JTRICHOLOMOPSIS PLATYPHYLLA (PERS EX FRISING UK FREQ 13.1 UNkNOWN TREAT- 
MENT SYMPTOMATIC TAXON SMITH AH (1960)BRITTONIII 12,41-76 CHEM NONE ,4 MEO GOOS L Smoop (198U)MYCOLOGIA f2s433-435 UPSETTING EUIN-AM 

4Z ba -1 501 2104 54 -j 21201aa0112a 63 
C010 1-1 201 9-1 212211 
5TRICHOLOMA ALBOSRUNNEUM IPERS EX FRIKUM UK FREQ LEI UNKNOWN#SUSPECT 

TRLATMENTISYMPTOMATIC TAXON MOSER M (0781KLEINE KRYPT07GAMEN FLORA9118 
2*FISCHER#:; TUTT CHEM NONE 
4EU LINCOFF L MITCHEL (197? )TOX L MALLUC MUSHROOM POISONING*VAN-NOSTRANO 

, 77 RtNY UPSETTING EUoN. AM 
Jz 6 0-1 3045 0-1 212JL L' 0aiava61 aa 

LIIaIII 
4TRICHOLOMA UUFONIUM (PERS EX FRIQUEL UNKNOWN TREATMENTISYMPTOMATIC 

TAXON MOSER M IL978)KLEINE 4RYPTUGAMENFLORA IIV29FISCHER#STUTT CHER Nd-N 
MEU LINCOFF & MITCHEL (1977)TOX & HALLUC MUSHROOM POISCNING9VAN NOSTRAND 
R, NY UPSETTING EU; N. AM. 

38 -1 3045 -1 201 -1 20110 -1 2 23 

4TRICHOLOMA HELVIOOOR PIL L SVRC UNKNOWN tKtAt"ENT I SYMPTOMATIC 
a; ' TAXON PILAT L 3VRCEK (19461STUD SOT CSL N2-8 CHEM NONE 

MEU LINCOFF L MITCHEL (197? )TOX L HALLUC MUSHROOM POISONIkGjVAN NOSTkANO 
RtNY.. UPSETTING EU 

J5 6 0-1 3i45 0-1 2L201aaI1 0-1 2a1 06 

, *TPICHOLOMA PARDINUM QUEL UNKNOWN TREATMENT: SYMPTOMATiC 
lp TAXON MOSER M (1978)KLEINE KRYPTUG. FLORA II8i2*FISCHER9STUTT* CHEM NONE 

MED LINCOFF t MITCHEL (19771TOX I HALLUC MUSHROOM POISONING*VAN NOSTRANO 
if) R#NY UPSETTING TO DANGEROUS EU; N. AM 

34 600 -1 201 -L 212ai12 -i 21 2- a 63 
47 a01aLIIII 

4TRICHOLUMA PES4UNUATUM (FR)QUEL UK FREQ 0.8 UNKNOWN9SUSPECT tREATMENTs 
SYMPTOMATIC TAXON BUA M (iCJ6118UL SOC MYCOL FP. 639324-J35 CHER'"NDRE 
MEU LINCOFF L MiTCHE6 (197/)TOX & HALLUC MUSHROOM INtOXICATION, VAN MOST- 
RAND RoNY*. * UPSETTING EU 

JZ 6 9-1 3045 0-1 2t201100100063 00 
IiIaIII 
5TRICHOLOMA SEJUNCTUM (SOW EX FR)OUEL UK FREQ 2.4 UNKkOWN SUSPECT TREAT- 

MENTISYMPTOmATIC TAXON MOSiR N (19? &)KLEINE KRYPTOG. FLORA-11-B/2, FISGHERI 
STUTT. CHiýM. NUNr- 
MED LINCOFF & MITCHýL (19771TOX & HALLUC MUSHROOM POrSOffrNlGj VAN' NOSTRAND 
RtNY UPSETTING EU 

35 34sa -1 212 0-1 11aa 1- 01a- 6ý 3 aa 

S4 5TRICHOLOMA SULPHUREUM (SUL EX FRJKUM UK FREQ 6o? UNKNOWN TREATMENTI 
SYMPTOMATIC TAXON M04LR 4 (1`118)KLEINE KRYPTOG*FLORA 110/2 FlSCHER9STUTT 

so _ CHEM NONE 
Mr. U LINCOFF L MITCHt. L (19771TOX L MAL. LUC MUSHROOM POISONING9 VAN NOSTRAN 

f; A RoNY UPSETTING EU 
36 60 -1 3045 -1 241 -1 2L2011001 -1 2 23 

14b3aaIaLtIIi-- 
5TRICHOLUMA VIRGATUM (FR, EX Fk)KUM UK FRLQ 2. G UNKNOWN tREATMENTJ 

SYMPTOMATIC TAXON MOSER M (19? SIKILEINE KRYPtOGAMENFLORA 111199 FISCHEpt 
STUTT CHEM NONE 
MEU LINGOFF L MITCHEL 419771 TOX & HALLUC MUSHROOM POISONING9VAN NOSTRAN 
ioNY UPSETTING EU; N. AM 

4C 60 -L 30450 -1 21241148111063 00 
1LL -1 2010a -1 21 

_2 
1. 

. 
1ý 

Table 7 (continued) 



229 

14 SCOPELANUIA CHLOROCYSTIS WEEKS & SING PSILOCYSIN/INGOLE-HALLUG'PROP- 
OSED TREATMLNT : PREVENT AuSORPvENHANCE EXCRETtRESTkAIN SELF OESTRUCT 

6 BEHAVeOUIETiPOSSl8oOlAZEPAAiCMLORPROMAZINE TAXON/CHEK-*WEEKS-ET AL- 
(19791JoNAT. PRODUCTS 42i4bg-474 MEO LINCOFF & MITCHEL (1977) TOX ANO 

A MALLUC MUSHROOM POISONING*VAN NOSTRAND RtNY HALLUCINOGENtUPSETTING N*AM-- 
5ý 56 -1 2022 -1 212311a103 -1 

'223 
3' 

In 0091000 -1 Z01 -1 2240 -t 2ti -L- 224 

4CHLOROPHYLLUM MOLYBDITES (MEYER EX FR)mASStt UNKNOWN PROPO`St0. TRtAtMENT9 
SYMPTOMATIC TAXUN PLGLER 0 (i977)PRELIM AG RIC FLORA E. AFRICAsHMS09LOND 
CHEM. EILERS & NELSON (19r4lTOXICON 129557-563 NED BLAYNEY ET AL (L9801 
WESTLkN J* NED 02,74-77 UPSETTING TO DANGEROUS NeAM*tAFR9*S*AM; CoAM@ 

44 62232 -1 4012 
-J 

0Z 
-0 -0 't. 0--l 2 2ý 32 

b31L10 0-1 20 I-L 202Li 
5CORTINARIUS AUREIFOLIUS PECK SUSPECT ORELLAC41NE TREATMENTISYMPTOMATtc 

TA'ýON AMMIRATI & GILLIAM (1975)NOVA HLOW BEIH95tv39m52 CHEN ANTKOWIAK 
I GOESSNER (1979ITLTRAHEDRON L 21t1931-. 54 
MED 6ERAULT & GIRRL (1977)SUL SOC MYCOL FR 9393? 3-445 
DEADLY? N. AM 

JJ 1 3-1 204 G-L 212LIIIi3L2L0001 
:4 11111 

41ýORTINARIUS BRUNNEOFULVUS, FReS BRES SUSPECT ORELLANINE TREATMENTISYMP- 
ZI; TOMATIC TAXON MOSER M (1978)KLEINE KRYPTOGAMENFLORA 11592 FISCHERs 

STUTT. CHLM ANTKOWIAK k GESSNEP (1919)TETRAHEDRON L Z191931-1934 
'g, NED GERAULT & GIRRE (19771BUL SOC MYCOL FR 93-013-405 OEAOLT? EU 

Jb L3 -1 2041 -1 21211jLI -L 223 -1 223 
1aaa10111LI 
4CORTINARIUS BULARIS (PERS EX FRlFk UK FREQ 3*2 SUSPECT CRELLANINE 

TREATMENTISYMPTUMATIC TAXON MOSER M (1915)KLEINE KRYPTOGAMENFLOPA*Ite/2 
FISCMER9STUTT CHLM ANTKOOIAK L GESSNER (t9791TETRAHEDRON L 219193L-34 
NED GERAULT & GIRRE (1977)BUL SOC MYCOL FR 93#373-405 DEADLY? EU 

3t 1 3-1 3045 1-1.2 121aLILIL21000 
QLILiI 
4CORTINARIUS CINNABARINUS FR SUSPECT ORELLANINE TREATmENTISYMPTOMATIC 

IAXON MOSER M (L978JKLEINE KRTPTOGAMENFLORA 11892 FISCJfER#STUTT 
CHý-M ANTKOWIAK & GESSNER 41979)TETRAMEDRON L 2191931-1934 
NED GERAULT & GIRRE (t9r? )nUL SOC MYCOL FR 9Sp3? 3-405 0EADLY1 9U04*AM 

J5 1 3-1 204 L-1 Z12 
1 -1 20L01411 
lat; ORTINARIUS SULLIARDII (FR)FR SUSPEV ORELLANINE TACAIMENTISYMPTONATIC 

44 TAXON MOSER M t1978)KLEINE KRYPTOGAMENFLORA IIS/29FISCHERvSTUTTe 
CHEM ANTKOWIAK & GESSNER (L979)TETRAHEDRON L 219193L-1934 

4r NED GERAULT L GIRRE (197? )BUL SOC MYCOL Fk 93,313-44S 0EADtY? EU 
jb 1 3-1 4d 04 1-1 2L21111 imi 2231210 

aIa1 -1 2011LI 
4CURTINARIUS CALLISTEUS (FRIFR UK FREQ 0*4 SUSPECT ORELLANIhE TREATMENTS 

SYMPTOMATIC TAXON MOSER M ti9lg)KLETNE KRYPTDGAMENFLORA lr&, Z FISCHERs 
STUTT CHLM ANTKOWIAK L CESSNER (19? 9)TETRAMEDRON L UipigJi-i934 

52 NEU GERAULT t GIPRE 119771BUL SOC MYGOL FR 93j3? 3-4fl5. OEADLY?. Ekf 
-- J-L 3045 0-1 2L2L01LL2221003 

%4 31 -1 2D10 -1 2aIatI 
- ýCORTINAPIUS CINNAMOMEUS (L EX PRO UK FREQ 2*0 SUSPECT'ORE LIAWINE 

TREATMENTISYMPTOMATIC TAXON MOSER M (19? 6)KLEINE KRYPTOGANENFLORA 
FISCHr-RtSTUTT CMLM ANTKOWIAK & GESSNER ti979)TETRAHEDRON L 219L931-i934 

5p MEU GERAULt & GIRRE (19?? )'SUL SOC MYCOL FR 939373-40S DEADLY? -EfJ'k4iAN 
37 13 -1 3045 -1 2i1 -1 2121 1L011121 

60 - 1aIai '-1.2 aiiii 
4COKTINARIUS CUTONEUS FR UK FFEQ 0.4 SUSPECT ORELLANINE TREATmENTiSYMPTO- 

42 MATIC TAXOR 140SER M (L978JKLEINE KRYPTOGAMENFLORA 118, Z FrSCHERiSTUTT 
61ILM ANTKOWIAK L GLSSNER 119791TETRAHEDRON L 2191931-J934 mElj GERAULT 

64 & GIRRE (l9l? j8U-L SOL; MYCOL FR 93,3? 3-405 OEAOLY? -'Etf, - 
.. 

7 
41 L 3-1 ý2 04 I-L 212L011 1-1 2122211 

0101 -1 231G -1 201011 
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4CORTINARIUS MALICORIUS FR UK FREQ lob SUSPECT ORELLANINE TREATMENTS 
2 SYMPTOMATIC tAXON M04ER M(1978)KLEINE KRYPTOGA4ENFLORA 1IBiZ FISCHER9 

STUTT CHEM ANTKOWIAK & GESSNER (1979)TETRAHEDRON L 2ltl9JL-i934 
MED GERAULT L GIRRE (19r7)BUL SOC MYCOL FR 9393134405 DEADLY? EU 

34 1J -1 304 59 G -1 212LIIII -1 2010210 
a01aIIIII-*. 

, AoCORTINARIUS PHOENICEUS (BUL)MRE SUSPECT ORELLANINE TREATMENTISYMPTOMATIC 
TAXON MOSLR m U978)KLEINE KRYPTOGAMENFLORA IIB/2#FISCHER, STUTT, 
CHEM ANTKOWIAK L GESSNER (1974)TETRAMEDRON L 2ivi9Ji-L9J4 MLD GERAULT L 
GIRRE U977)BUL SOG MYCOL FR 939373-405 DEADLY? EU, 

37 13 -1 3045 -1 201, -1 212111111210 
a010 1 -1 zaiI1 11 
4CURTINAPIUS PUNICEUS ORT SUSPECT OkELLANINE TREATMENTISYMPTOMATIC 

TAXON MOSER M (19784KLEINE KRYPTOGAMENFLORA 1IB92 FISCHEROSTUTT, 
CHEM ANTKOWIAK & GESSNER 11979)TETRAMEDRON L 219193l-i934 MEU GERAULT 
& IjIRRE (1977) BUL SOC MYCOL FR 939373-405 DEADLYT EU 

36 13 -1 04 -1 2aL -1 2121LI -L z12 2 

4CORTINARIUS RUBICUNOULUS (REA)PEARS UK FREQ 1*2 SUSPECT ORELLANINE 
,n TREATMENTISYMP TOMATIC TAXON MOSi:. R M (191&)KLEINE KRYPTOGAMENFLORA 11 2 

FISCHERtSTUTT CHEM ANTKONIAK & ýPESSNER (19? 9)TETRAHEDPON L 21IL9,3i-34 
MED GERAULT & GIRRE (1977)BUL SOC MTCOL FR 93-072-495 J3EAOLTT EU 

4% 13 -1 30451 -1 2121111Li -1 2 
?4 aaia iaI-1201aa -1 za101 

4CORTINARIUZ; SANGUiNEUS (WULF EX FRIFR UK FREQ 0.4 SUSPECt ORELLA'NINE 
, it TREATMENTISYMP TOMATIC TAXON MOSER M (1978)KLEINE KRYPTOGAMENFLGRA IlBtZ 

FISCHER9STUTT CHEM ANTKOWIAK L GESSNER (1979)TETRAMEDRON L 219L93i-34 
28 MED GERAULT & GIKRE Q9771DUL SOC MYCOL Fit 93, P373-405 DEADLYT EU 

34 1 3-1 3045 0-1 2 

4CORTINARIUS SEMISANGUINEUS (FRIGILL UK FREO 4.0 SUSPECT ORELLANINE 
TREATMENTISYMP TOMATIC TAXON MOSER M (1975)KLEINE KRYIPTOGAMENFLORA ZIB92 
FISCHERtSTUTT CHLM ANTKOWIAK & 

ýESSNER 
(1979)TETRANEDO. CN L 2191931-34 

MEJ GERAULT & GIRRE (L9771,9UL SCC MYCOL FR 939313-405 DEADLYT EUIW*AI4 
JI 1 3-1 4045 C-1 2L2LLLiIL12100 01 

4CUPTINARIU3 TOPHACEUS (FR)FP SUSPECT ORELLANINE TREATMENTISYMPTO . MATIC 
TAXON MOSER M (1378MLINE KRYPTOGAMENFLORA 119/29FISCHER STU71a 
CHLM ANTKOWIAK & GE"NLR (1979)TETkAHEDRUN L 2191931-34 MED GERAULT 1, 

40 GIRRE (19r/ISUL SOC MYCOL FR 939373-405 OEAOLY? F. U- 
3'J 13 -L 294L -1 2L2LIii ; L, 

- 
2' L -2 -1- -2 J22 

.0t0001aI -L 2ajIIj 
4CORTINARIU4 TUPHA(; EOIJES MOS ýUSPECT ORcýLLANINE TRtAThCNT: SYMPtUMATIC 

d'l TAXON MOSEP M (1978)KLLINE KRYPTOGAMENFLORA 11892 FISC14ERoSTUTT' 
MýM ANTKOWIAK L GESSNER (1979)TETRAHLORON L 219L93i-34 MED 
GERAULT L GIRRE (1977)SUL SOC MYGOL FR 939313-4d5- DEADLY? EtV 

30 13a0 -1 Z12122Jaa0J, 

I*CURTLNARIUS TRAGANUS (FR EA FR)FR UK FR6Q L*2 SUSPECT OkiLLANINE TREAT- 
MENTISYMPTOMATIC TAXON MOSER M (L9? $IKLEINE KAYPTOGAMENFLORA 118, p2 -. -. - FISCHERqSTUTT CHtM ANTKOWIAK & GESSNSR (19791TETRAIMEDRUti L 219193i-i4 

57 ME 0 GE RA UL T&GI RR E( 19 77 1 SUL S0CMY CO L Flk 93 j Xt 3- 44S DiCATYLt V- EU- 
33 1 3-1 3945 O-L 2L2LIIIL212L0 

S4 iLLaaaIL 
'IN6 'fRiA twiNit 8 i, CCRTINAPIUS ULIGINOSUS aERK UK FREG L. 6 SUSPECT ORELCAi 

mralKLEINE KRYPTOGAMENFLORA IIB/Z FISCHER SYMPTOMATIC TAXON MOSER M 
STUTT CHEM ANTKOWIAK k GESSNER (1979)TETRAHEDRON L ZLjL9JL-J4 MED 

sa GERAULT & GIRRF (19? 71 SUL SOC MYCOL, FR 93t3? 3-405 - DEADLY? -'- EU- 
J1 i 3-L J0%5 L-1 212111L12L21ý901 

so 0 JL i. L-- II M-- -- -- 
4CORTINARIUS SANIOSUS (Fk)FR UK FREG 394 SUSPECT ORELLA141K TREATMENTS 

42 SYMPT614ATIC TAXON MOSER M (1978)KLEINE KRYPTOGANENFLORA 111liZ FISCHEP 
STUTT CHLM ANTKOWIAK & GESSNZR (1979)TETRAMEDRON L 2191931-34 MED 

44 GERAULT & GIRRE (1977)BUL SOC MYCOL FR 93073-405 OCAUL". -EU 
37 13 -1 3045 -1 201 -1 21211111 

331u 1-1 201111 
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55OLETUS CALOPUS FR UK FREO 5. L UNKNOWN MUSCARINE SUSPECT TREATMENTI 
SYMPTOMATIC TA. xON WATLING k U970113RITISH FUNGlJS- FLORA* ", 1430 EDINSe 
CHLM. NONE 
MEOICoLINCOFF t MITCHEL (L9?? )TOX & HALLUC M6SHR66k. 0dISdNINGqVA4 NoST-- 
RANU Re NY UPSETTING EU; N. AM 

47 3a -1 3045 -1 2aIi 
-I 1 4-:.. a .14. i .- .223 --a I 

IIL0 -t 20t -1 20L0 -1 20L -1 20tI 
4dOLETUS SATANAS LENZ UK FREQ Go& UNKNOWN TREATMENTISYMPTCHATIC, 

TAXON WATLING k (197018RITISH FUNGUS FLORA 19HMSO EDINBURGH CHEM NONL 
MED LINCOFF & MITCHEL (1977) TOX AND HALLUC MUSHROO14 POISONINGtVAN 
N03TRANO Re NY UPSETTIN4 EU; N. AF; N. Am 

12 48 60 -1 304511LL0Q.. I -L 934 
.1263 

11 
II10 -L 201 -L 33120 -4 201 -1 20L1 

14 60MPHALOTUS OLEARIUS SING* SUSPECT MUSCARINE POPOSEO-TREATHENTIPREVENT 
ASSORP9ENHANCE EXCRET, ATROPINE UNTIL CESSATION SECRETIO'NS*SUPPOKTIVE 

16 TAXON PEGLER U977)PRELIM AGARIC FLORA E. AFRICA*HMSO LONDON CHER 
UATALFOMO t EUGSTER (197'w)HELV CHIM ACTA 53349848-851 MED LlNCOFF % 

in MITCHEL (1977)TOX & HALLUC* MUSHROOM POISONING# VAN NOSTRAND Rt NY 
UPSETTING TO DANGEROUS C*EUIN*AM; AFRICA 

42 30 -1 4a '1 234 -j Z120iaa IT L -1 20i -t 2 
41023031 G-L 2120LLI 
4NEDEL014A CRUSTULINIFORME (SUL EX ST AMIQUEL UK FRCQ iiýl UNKNOWN TREAT - 

MENTSSYMPTOMATIC TAXON SUCHET (1970)BUL SOC LINN LYON J9,1-lJ2 CHEM NONE 
74 MED LINCOFF & MITCHEL(19771 TOX IL HALLUC, MUSHROOM POISONIN64VAN 

NUSTRAND RoNYoe UPSETTING EUtNoAM; AFRICA 
Is 44 6a -1 50234 5-L ZaL -L Z 

122630010 i*t 0 1-1 201Lt 
4HEBELOMA FASTIBILE (PERS EX FRIKUM UK FREQ 9.3-UNKNOWN TREATPICNti. 

SYMPTOMATIC TAXON SUCHET tL97Q)RUL SOC LINN LYON 3991-132 CHEM NONE 
MED LINCOFF % MITCHEL (19711TOX & HALLUC MUSHROOM POtSONINGqVAN- 
NOSTRANO R*NY*o UPSETTING N. AM; EU; AF 

427 b5 -1 6412345a -1 20LiaI -- J7. '2 2 32 
2b30a1011a 1-1 2aI11 
4HEBELQMA MESOPHAEUM (PERS)QUEL UK FREQ 4*0 UNKNOWN-TACATMENTISYMPT- 

OMATIC TAXON BUCHET (19? t, )BU6 SOC LINN LYON 3991-132 CHEM NONE 
7r, MED LINCOFF % MITC14EL (197? )TOA % HALLUC MUSHROOM POISONING#VAN 

NOSTRANO K*NY@. UPSETTING EU; N*AM; AF 
38 60 -1 5a5a -1 2L2 -L j12 -1 26 30 

0 4MLSELOMA SINAPIZANS (PAUL EX FR)GILL UNKNOWN TREAtMENtISTMOTOMATIC : 
TAXON 8UCHET (L970) dUL SOC LINN LYON 3991-LSZ CHEM NONE 
MEG LINCOFF % MITCHEL (19771TOX t HALLUC MUSHROOM POISONING9VAN NOSTRANO 
RvNY UPSETTING EU; N. AM 

39 6 0-1 304 5-1 201 ýwi 2121. I-. 
-'1 

3,2Z 63 
0a10LIa 1-t 23LII 
bGTRGMITRA ESCULENTA tPLRS EX PERSJF9 GYROMITRIN TREATREXTtP`REVENT. `---. '- -- - AdSORPtENHANCE E)(CRETtSUPPORTIVEoPYRIDOXINE HCL9IV GLUCOSEqIF FREE 

q HEMOGLOBIN UPIDIURESIS TAXON'MOSER M(1963)KLEINe KRYPTOGAMENFLORA IIA 
FISCHER9! ýTUTT CHEM PYYSALO H (IJ761Z LEBENSM UNTERS FORSCH 1609325-9 
KEG LINCOFF & MITCHEL (137? )TOX I HALLUC MUS14ROOM POISONING,, VAN NOST; i, ' 
RANO. R9NY OANGEkOUS EATEN RAW; EDIBLE CUOKEO EU; N*AM 

S2 3! i 7-L-13a45 -1 231GaI104, 07 
G042021LII 

ý4 bGYROMITRA INFULA tSCHAEFF EX PERS)OUEL GTROKITRIA TREATitENTIPREVENT- 
A85ORPsENHANCE EXCRET#SUPPORTIVEoPYRIOOXINE MCL91V GLUCOSL*IF FREE HUZO 
GLOBIN UPIOIURESIS TAXON MOSER M (1963)KLEINL KRYPTOGAMENFLORA IIA 
FISCHE, 49STUTT. CHEM PYYSALO H (19761Z LEBtNSM UNTERS FORTSCH 1609325-9 

SA MEG LINCOFF % MITCHEL (19771TOX L HALLUC MUSHkOOM POlSdNINGqVAX NOST-, 
RAND RoNY. o DANGEROUS RAW; LJIBLE COOKED EU 

60 ja 7L -L 3045 -1 204 -1 212aL*L-aA 1- 5-4 -2 2 
s070a42a2LIti 

q2 bHELVELLA GRISPA FR GYkOMITRIN SUSPECT TREATMENT I PREVENT AdSORP`9E%HANCE 
EXCRET9; iUPPORTIVL, PYkI0UAINL HCL91V 6LUCOSE91F FREE HEMOGLOSINVOIURESIS 

0,4 TAXON 0ISSIN(v H (196b)GENUS HELVELLA IN EU90ANSK BOTANIC C6PENHAGEN 
CHLM PTYSALO H IL97b)Z LLBc-NSl UNTER! ý FORTSCm 1609325-9 
MED LINCOFF k MITCHEL (19771TOX % HALLUC MUSHROOM POISONING* VAN NOSTRAN 
RoNY. *. OANGCROUS RAW; EDLBLE COOKED EU 

is I1 -1 1a45 -1 2ai -1 2L2aIIa61 5- 4 07 
c042421111 
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Is 6MORCHELLA t. SCULENTA ST AM SUSPECT GVROMITRIN TREATMENTSPREVENT ABSOKP 
ENHANCE LXCRETtSUPPORTIVEvPYRIDOXINE MCL91V GLUCOSE9IF FREE HEMOGLOBIN 
UPIUIUXESIG TAXON MOSER M (1963)KLEINE KRYPTOGAMENFLORA-IIAFISCHEReSTUT 
CHEM PYYSALO H (19761Z LEBENSM UNTERS FORTSCH LbG9325-9 
MEU LINCOFF i MITCHEL (19? 71TOX L MALLUG-MUSHROOM POISOMING, VAN MOST-. 
RAND R, NY.. EU UANGcROUS RAWIEDIBLE COOKED SUSPECT? 

10 J2 71 -1 3045 -1 225a -1 ýQ ia0- I- a 7"' 0 a4 
Z021LIi 

12 5TYLOPILUS FELLEUS, (FR)KARST UK FREG 4.7 UNkNOWN tREAtkENTISYMPTOMATIC 
TAXON WATLING R (L970)BRITISH FUNGUS FLORA l*HMSO9EOIN9URGM 

14 CMr_M NUNE 
MEU LINCOFF & MICHtL (19? 7)TOX & HALLUC MUSHROOM POISONING9VAN NOSTRANO 

it, k9ky.. UPSETTING EU; NsAA ----.,.. 1 - 44 b0 -j 3Q451 -1 2L221 G_ *0 L -1 2341L b3 
IR oiiiIt0 -t 2011a -1 2 ir -I _: V- I 

' 5PAXILLUS INVOLUTUS (BATSCH EX FRIFR UK FREQ Sb*9 UNKNOWN TREATMENTS 
21, SYMPTOMATIC TAXON WATLING R (1970)BRITISH FUNGUS FLORA J*HMSQ EdINBURGH 

CHLM NONE 

MED LINCOFF't MITCHEL (19771TOX & HALLUC 44US14ROOM POISONrNG*VAN NOSTRAND 
R9NT9* HEMOLYTIC? EOIdLE TO DANGEROUS? EU; NsAM 

47 60 -1 3045 -L 20 L-1 2L21L ý4 bL212 64 
jI10 L-L 201 0-1 412L 0-1 212LI 
5HYGROPHOROPSIS AURANTIACA (FR)KRE UK FRc'. Q 13.9 SUSPtCT'KUSCARINE? EDIBLE 

TREATMENT: SYKPTUMATIC TAXON MOSER M 41978)KLEIkE KRYPTOGAMENFLORA Ils/2 
'a FISCilERsSTUTT*CMEM CATALFOMO % EUGSTER 11970)MELY CHIM ACTA 53949348-51 

MED LINs. OFF & MITCHEL (19771TOX L HALLUC MUSHROOM POISONING, VAN NOSTRAND 
N, R9NY*o UPSETTING EU9*N*AM; AF 

42 40 -1 40145 -1 401 -1 j12021 2a 
1 -1 2aL 

.023a .11-01aILI 4LACTARIUS TORMINOSUS (S-GHAEFF EX FR)GRAV UK FREQ 7*5 UNKNOWN TREATMENTS 
SYMPTOMATIC TAXON PEARS04 (19501NATURALIST JULY-SEP961-LOO CHEM NONE 
MED LINCOFF & MITCHEL (19771TOX & HALLUC MUSHROOM POISONING9VAN NOST- 
RAND RjNY.. UPSETTING EU; N. AM 

35 6 0-1 3045 1-1 2L20112a122a63 13 
II1 -1 .201111 
4LACTARIUS CHRYSORRHEUS FR UK FREQ 4*J UNKNOWN TREAIMENTSSYftPTOMATIC 

40 TAAON PEARSON (1958)NATUikALISTtJULT-SEP#81-140 CHEM NONE 
MED LINCOFF L MITCHEL (1977)TOX & HALLUC MUSHROOM POISONIN69VAN NOSTPAND 
RtNY#** UPSETTIN6 EU; N. AM 

35 6 0-1 J045 1-1 21200020112063 13 
44 LLI -1 201 -1 11 

4LACTARIUS GLAUCLSCENS CROSS UK FRLQ 0*4 UNKNOWN TkEATMENT: S VmPTOMA TIC 
44 TAXON PEARSON (19SOINATURALISTiJULY-SEP*gL-LCS CHEM NONE 

- MLU LINCUFF & MITCHEL (1917)TOX & MALLUC MUS14ROOM POISONING, VAN NOST- 
40 RANU9RqNY#s* UPSETTING EU - 

ja 60 -1 30451 -1 2120Q02011 -1 212 06 
so 313111 -1.2 aII i- 

.i. - __. -. ý. .ý ý=- -- 
4LACTARIUS WELYUS FA UK FkEQ 2.4 UNKN-OWN TREAT HEUT t SfHOT64AT IC 

12 TAXON PEARSON (19SCINATURALISToJULY-SEP 
- MEU LINCOFF & MLTCHEL (19? 71TOx & HALLUC MUSHROOM POISONN d'VAN NOST_- 

SA RAND R#NY*. UPSETTING EU; N*4M 
36 6 G-L 3045 0-1 2121a120i 2-i 212 06 

54 -1 2aIIII 
4LACTARIUS REPRESENTANAEUS URITZ UK FREQ 0*4 UNKNOWN fRtATMENT: SYMPTOM- 

A, ATIC TAXON PEARSON (L950INATURALISTvJULY-SIEPoSi-LIO C"EM-l%Okr_ - 
MED LINGOFF L MITCHEL t1977)TOX & HALLUC MUSHROOM POISONINGvVAN NOST- 

so RAND RwNY.. i UPSETTING LU**NaAM 
35 60 -1 30450 -1 2120aa2ai -1 2233 06 

4LACTARIUS RUFUS (SCOPIFR UK FREQ 22.6 UNKNOWN TRE TMENTISYMPTOMAtIC 
44 tkXOR PEARSON - d95(11 NA TURALIST tJULY-SEPv 3-:. ... 

MED LINCOFF & MITCHEL (1977)TOX & MALLUG MUSHROOM POISONIN&vVAN HOST- 
RAND R*NY.. * UPSETTING -: U; N. AM 

35 60 -1 3G453 -1 212001 
--2_ 

0122063 t3 
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4LACTARIUS SCRO81CULATUS (SCOPIFR UNKNOWN TREATMENTISYMPTOMATIC 
TAXON PEARSON (1950)NATURALIZT, JULY-SEP981-100 CHE14 NOAE 
MED LINCOFF L MITCHEL (Igr? )TOX 4 HALLUC MUSHROOM PUISONINd@VAN NOST- 
RANO RsNY** UPSETTING EUINeAM 

35 60 -1 30450 -1 21Z00L2012za63 13 
iLL -L 2aIIii 
4LACTARIUS UVIDUS FR UK FREG 3*2 UNKNOWN TRLATMENTISYMPTOMATIC 

TAXON PEARSON 41950INATURALISTtJULY-SEP*61-199 CHEM NONE 
MED LINCOFF & MITCHEL (L9? rlTOX & HALLUC MUSHROOM POISONING*VAN 
NOSTRANO RtNY... UPSETT14G EUjN*AM 

JZ 6 0-1 3045 I-L 2L2Q612a1330b3 L3 
14 1LIiIti 

SPUSSULA EMETICA FR UK FREQ 14*3 UNKNOWN TREATMENTISYMPTOMAT1C 
Ir TAXON kAYNER RW 419? 4)BRITISH SPP RUSSULA98oMYCOL SOC*CAMBRIDGE 

CHEM NONE 
MED LINCOFF & mrTCHEL (197MOX I HALLUC MUSHROOM POISONING'1VAN 
NOSTRAND RiNY... UPSETTING EU: N. AM 

22 40 68 -1 5623450 -L 2L201 3 -1 
Z240b3L31LIIILi 
5RUSSULA FOETENS FR UK FREQ 19,0 SUSPECT UNKNOWN TREATMENTISYMPTOMAtIC 

TAXON RAYNER RW IL974)BRITISH SPP RUSSULA98R*MYCOL SOCCAMBRIOGE 
CHEM NONE 
MED LINC. OFF L MITCHEL (L9771TOX & HALLUC MUSHROOM POISONING*VAN. 

- NOSTRAN09R#NY*oo UPSETTING EUIN. AN 
38 6a -1 ja45 -L 201 -L* 02f 22 

5RUSSULA FRAGILIS (PERS EX FR)FR UK FRED 15*0 SUSPECT UNKNOWN 
TRdATMENTISYMPTOMATIC TAXON RAYNER RW (19T4)BRITISH SPP*RUSSULA48R*MYCOL 
SOG, CAMBRIDGE CHEM NONE 
MED LINCOFF & MITCHEL (19771TOX & MALLUC MUSHROOM POISONINGiVAN 
NOSTRAND R9NY*.. UPSETTING EU 

37 b0 -1 502345 -1 2aL -1 2- A it 'o" I120 2 
a61131LILIIL 
SRUSSULA MAIREI SING UK FREG 19*6 SUSPECT UNKNOWN TREA? MtNttSYMPTOMATIC 

TAXON KAYNLR kw (1974)BRITISH SPP RUSSULA98 MYCOL SOCiCAMBRIDGE 
CHEM NONE 
MED LINi; OFF L MITCHEL (1977)TOX L MALLUC MUSHROOM POISONINGPVAN 
NOSTRANO R#NY**v UPSETTING EU 

35 b 0-1 30Z5 1-1 2LZ00020112063 1 
2 111 -1 2aLIII 

' 5RUSSULA SAROUNIA FR Uf. FREQ 5.9 SUSPECT UNKNOWN TREATmENTtSYmFITOMATIC 
4 TAXON RAYNER AW (1974)BPITISH SPP RUSSULA99 MYCOL SOCvCAMBRIDGE 

CHEM NUNE 
N MED LINCOFF & MITCHEL (19771TOX L HALLUC MUSHROOM POISOMING9VAN 

NOSTRAND RoNY*oo* UPSETTING EIJ 
38 60 -1 3045G -1 212a a- a2 0- A. -i-2 -i 2--"Z 0C 

313LL I-L 241LLi 
so SLEPIOTA BRUNNEOINCARNATA CHOG & MARTIN CYCLOPEPTrDESýPROPOSED--TREATMENri 

WATER9ELECtRO0TES98LOOU BALANCEsHYPERTONIC GLUCOSE INF, PENICILLIN* 
THIOCTIC ALIO, EXCHANGE TRANSFUSION TAXCN MOSER ?f (LITSIKILEINE KRYPTG- 
GAMENFLORA 118/2 FM. HERvSTUTT t; HEM L MEO BERTELLi FOURNIER ET AL 
(197? )CURRENT PROBLEMS 13 CLIN 13IOCHEM 7vHUSER STUTTairi- DEADLTr-EU-ý2.. 
41 0 'e -1 302 *4 -1 21Z -1 4120214Gi 

so 2Laaaa0a01aaa01t 
5LEPIOTA CASTANEA UUEL UK FREO L. 6 CYCLOPEPTIDES PROPOSED TREATMENTIWATER 

ELECTROLYTE t SLUOD 13ALANGEtHYPLRTONIC GLUCOSE INFwPENMILLINONIOCTIC 
AC109EXCHANGE TRANSFUSION TAXON MOSER M (1978)KLEINE KRYPTOGAMLNFLORA 

ip 11892 FISCMER, STUTT CHEM t MED BERTELLI ET AL (19?? )CURRENT PR08LEMS 
IN GLIN BLOCHLM 79HUBEF. 93TUTT*. DEADLY EU 
*3 a2 -1 3024 -1 20t -1 2 1: 2 Q-- 2 -1*- 1 *0---'l -6L*z V 2 
-L 2a104avCiuIia4011 

CIA SLEPIOTA CLYPEOLARIOIDLS REA UK FRET 0.4 CYCLOPEPTICESPROPOSED TREATMENT 
WATERtELECTPULYTE & ULODU SALANCEtHYPEPTONIC GLUCOSE INF, PENICILLIN 
THIOCTIC AU109EXCHANGE TkANSFUSION TAXON MOSER M (L978JKLEIN KRYPTOG- 
AMLNFLORA9118/29FISCHER*STUTT* CHEM L MED 8ERTELLI ET AL (19771CURRENT 

2 -PROBLEMS IN CLIN SIOCHEM ? 9MUSER STUTTw6 jEAOLY- EU 
34 Z-1 3424 0-1 21i. 02100111000 0 
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5LtPIOTA CRISTATA (tl(JLT CýX FRIKUM UK FREQ 10.7 SUSPECT CYCLOPEPTIDES 
4 PROPOSED TREATMENTSWATER, ELECTROLYTE & BLOOD BALANCE9HYPERTONIL GLUCOSE 
- INFvPENIf; ILLlNvTHjOGTIC ACIaoEXCHANGE TRANSFUSION TAXON MOSER M (19? 61 

KLEINE KRYPTUGAMENFLORA IIB/Z*FISCHER*STUTT CHEM & MED BERTELLI ET AL 
(197? )CURRLNT PRuGLEMS IN CLIN 310CHEM 79HUBERtSTUTT DEADLY? EU; NsAM 
-J6 02 -1 5023452 -1 21202100110 

jIaa100a011 
5LEPIOTA FELINA (PERS ix FRIKARST UK FREO 2.0 CYCLOPEPTICES PROPOSED 

TRc. A TMENTI WATER tLLECTROLY TE L BLOOD UALANCE*HYPERTONIC GLUr. OSE INFUSION 
PENIUILLIN9THIOCTIC ACID*EXCHANGE TRANSFUSION TAXON MOSER M (1975)KLEINE 
KRYPTOGAMENFLORA II3/29FISCHERqSTUTT. CHEM L MED BERTELLI ET AL (19171 
CURRENT PROBLEMS IN ICLIN SIUCHEM 79MUSER*STUTT@s DEADLY EU 

J4 0 2-1 3024 3-1 2L202100110G00 00 

SLEPIOTA FUSCOVINAt. EA MOLL L LGE UK FREQ 0.4 CYCLOPEPTIOLS PFOPOSED 
TRE. ATMENTSWATER*LLECTROLITEtaLOOO BALANCEsHYPERTONIC GLUCOSE INFU SION 
PENICILLIN9TMIOCTIf. Aý, 109LXCMANGE TRANSFUSION TAXON MOSER M (19761 , 
KLCINE KRYPTOGAMENFLORA 110/2, FISCMER*STUTT CHEM t MED BERTELLI ET AL 
(197? )CURkENT PROBLEMS IN GLIN uIOCHE-M 79HUSERtSTUTT*o DEADLY EU 
37 32 -1 3024 -1 212 -1 2L20210010a aa 

Iaj411ju0011 ; LEPIQTA GRISEOVIRENS RRE CYCLOPEPTIDES PROPOSED TREAtMENtIWATEko 
LLECTkOLYTE L BLOOD UALANCL, HYPERTUNIC GLUCOSE INF#PENICILLINoTHIOCtIC 
ACIOvEALHANGE TRANSFUSION TAXON MOSER h (1975JKLEINE KlYPTOGAMENFLORA 
tIB/2*FISCHERsSTUTT CHEM & MED BERTELLI ET AL (19771CURRENT PROBLEMS 
IN CLIN BIOCHEM 79HUBER93TUTT. o. DEADLY EU 

37 J 2-1 302 *-1 20 I-L 212 0-2 10011a 0a 

5LEPIOTA HETIERI BOUU UK FR&Q 0.8 CYLLOPhPTIOES PROPOSLO TREATMENTIWATER 
ELECTROLYTE k BLOOD BALANCE9HYPERTONIC GLUCOSE INF*PENICILLINtTHIOCTIC 
AC109EXCHANGE TRANSFUSION TAXON MOSER M (197$)KLEINE KPYPTOGAMENFLORA 
115/ZtSTUTt FISCHER CHEM & MEU BERTELLI ET AL (19771CURRENT PROBLEMS IN 
CLIN SIOCHLM 79HUSER STUTT. o. 3ý-ADLY EU 

40 02 -1 3024 -L 20L -L 2L201aIua aa 
a, oa a' 010a0 -1 21311 
5LEPIOTA OCHRAF; EOFULVA ORT CYGLOPEPtIDES PROPOSED TREAThENTtWATEft9ELEC- 

TRULYTE i BLOOD OALANCE, HYPERTONIC GLUCOSE INFooPENICILLIN, THIOCTIC ACID 
EXCHANGL TRAwSFUSION TAXON MOSED M (L9781KLEINE KRYPTOGAMENFLORA IIEVZ 
FISCHCAvSTUTT, CHEM & MmO 8ýRTELLI ET AL (197716URRENT PROBLEMS IN 
CLIN 1310CHEM ? qHU8EKqSTUTT. oo OLADLY EU 

43 0 Z-i 302 4-1 20 I-L 212020u 1-1 2 12 
44 -1 2aIaa2aa0a100a011 

SLEPIOTA PaEUDOFELINA LGL CYGLOPEPTICES PROPOSED tREATMENTSWATER*ELEC- 
TROLYTE L BLOOD BALANCL9HYPERTONIC GLUCOSE INF9PENICILLIN9THIOCTIC ACID 
EXCHANGL TkANSFUSION MOSER M (1978)KLEINE KRYPTOGAMENFLORA IIB/2 
FISCHER93TUTT CHLM & MED BERTELLI ET AL (1977)CURRENT PROBLEMS IN CLIN 
BIUCHEM 7, MUBLR#STUTT. e DEAULY9 EU 

38 02 -t 43245 -1 201 -1 Z1282t0012 40 
j4003v100aaL1 

14 SLCPIUTA SUBINCARNATA LGE CYCLOPEPTILES PROPOSED TREATMENtSWATERPELEVTRO- 
LYTE & 8LUUO OALANCE9MYPLRTOAIC GLUCOSE INFoPENICILLIN*THIOCTIL ACID* 
EXCANGE TRANSFUSION TAXON PEGLER (ii77)PRELIM AGAKIC FLORA E* AFRICA 
HMS09LON CHEM L MED OLF. TELLI ET AL (L91I)LURRENT CONTENT IN CLIN SIOCHEM 
? *HUBER, STUTT... UEADLY EU*vAF 

44 2 -1 0234 -1 24L -1 212021601 -1 20 

6LEUCjCOPQ. INUS BAOHAMil dK 8R UK FkEQ 0.4 (GLASSHOUSE) CYCLOPEPTIDE 
SUSPECT PROPOSED TREATMLNTIWATERvELECTROLYTE L BLOOD HALANCE, HYPERTONIC 
GLUCOý! L INFoRENI,, ILLINgTHIOCTIC AGIO. EXCHANGE TRANSFUSION TAXON MOSER 
M (1978)KLEINL KRYPTOGAM; -NFLORA IIH/29FISCHER*STUTT CHEM L MEO BERTELLI 
ET AL (1977)k. URRLNT PROBLEIIS IN CLIN 8IUCHtM 7vHUBERsSTUTT ... DEADLY 
CO:; MOPOLITAN 

44 02 -L 6012365t -L 2120L10t0 -1 2 Gi 
-1 2aIj0a40ai169 -L 2ai -t 2a21t 
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5NOLANEA SERICEA WUL l-X MERJORT UK FREU b.? UNKNOWN TREATMENTISYMPTOMA- 
TIC TAXON MOS-; R M (1478)KLEINE KRYPTOGAMLNFLORA 11812*FISCHEReSTUTIG 
CHLM NONE 
MED LINGOFF IL MITCHEL, (19711TOX & MALLUC MUSHROOM POISONINGOAN NOST- 
RANOiNYsoo UPSETTING EU 

34 b3452 -1 21a22QII -t 2L221 

6COPELANDIA MEXICANA GUZ PSILOCYBIN/INDOLE HALLUC TREATMENTIPREVENT ABSOR 
ENHANCE EXCR6ToRLSTRAIN SELF OEý. TRUCT 8EHAVqQUIET9 POSStd DIAZEPAM9 
CHLORPROMAZINE TAXON GUZMAN G (1976180L SOC MEX MIC 12927-31 CHEM 
HOFMANN ET AL tl959)HELV CHIN ACTA 4291557-1572 MED LINCOFF & MITCHEL 
(1977)TOX & HALLUC MUSHROOM POISONING9VAN NOSTRAND R4NY** 
HALLUCINOGEN*UPSETTING G. AM 

46 502 -1 2232301010 -L 2L22342600 
U 1-1 231U 0-1 31Z40 1-1 3L241 
6PSILOCYBE UXPANAPENSIS GUZ PSILOCTHIN/INOOLE HALLUC TREATMENT: 'PREVENT 

ABSORP*ENHANCL 0CRLT9ktSTRAIN SELF DESTRUCT UEHAV, QUIEToPCSSIBLY DIAZE- 
PAM9CHLORPROMAZINE TAXON GUZMAN G(1979)8LlH STDOWIA a9l6a-lat CHEM 
HOFMANN ET AL IL9591MELV 6HI4 ACTA 4291557-1572 MEO 61NCUFF & MITCHEL 
119771TOX L MALLUC MUSHROOM POISONING, VAN NOSTRAND R#NY. o 
HA6LUCINOGEN*UPSQTTING PEX 

42 503L140t010 -1 201 -1 20L332601 
u108 0-1 31240 0-1 2120 
6PSILOCYBE NAiMATOLIFOkKIS GUZ PSrLOCT5IN/INDOLE HALLUC SUSPECT TREATMENT 

PREVENT ABSORPtENHANCE EACREToKESTRAIN 3ELF DESTRUCT BEHAVvQUIETsPOSSIB 
01AZEPAM9CHLOKPROMAZINE TAXON GUZMAN (i (1979)BEIH SYDOWIA 89168-181 
GMEM HOFMANN ET AL (1959)H&LV GHIM ACTA 5291557-1572 MED LINCOFF & 
MITCHE&. (19771TOX. & HALLUC MUSHROOM POISONING#VAN NOSTRAND RtNY. o 
HALLUGINUG-: N UPSETTING MEX 

44 50311301910 G-L 201332GG1010 
3 G-1 31440 O-L 31240 
6PSIL06YdE SINGERI GUZ SUSPECT PSILOCYSIN/INDOLE HALLUC TkEATMENT: PREV- 

ENT AdSORPoEAHAN6E EX(, RLTqKLlTAAIN SELF UESTRUCT diHAV90UIEToPOSSIS 
OIAZEPAMoCHLORPROMAZ: NE tAXON GUZMAN G (197918LIM SYOOWIA 69168-ISL 
CHLM HOFMANN ET AL (11591HEELV LHIM ACTA 4291557-L572 MED LINCOFF & 
MITCHEL (1977itOX t HALLUC MUSHqOOM P01SONING9VAN NOSTRANO RgNY*, # 
HALLU(; INOGENqUPSr-TTlN39 MFX 

36 54311341014 6-L 2a1332 
C410 2-1 31Z41 
6PSILOCTUE WLLDENII GUZ SUSPECT PSILOCYSINIINOOLE HALLUC TREATMENTtPKEVEN 

ABSURPsENHANCQ EXCRET#PLSTRAIN SELF UESTRUCT BEHAV9QUIETvPOSSI8 OIAZEPAM 
CHLORPROMAZINE TAXON GUZMAN G (1979)BEIH SYOOWIA 89168-161 CHEM HOFMANN 
ET AL (19591HELV CHIM ACTA 44t1557-1512 MED LINCOFF L MITCHEL (19? 7) 
TOX & MALLUC MUSHROOM POLSONINGvVAN NOSTRAND RoNYes HALLUCINOGEN* 
UPSr-TTING MZX 

41 503113201 -1 201332021 
CIav i-I 212w 4-1 2120 
6PSILOCYSE NEOCALEDONIGA GUZ L HOR SUSPECT INDOLE HALLW TREATMENTSPREVEN 

AdSORPoENHANC;, zXCPEToRESTRAIN 4ELF OESTRUCT 8EHAVqQUIET9POSSIb OIAZE- 
PAM#CHLORPROMAZINE TAXON GUZAAN & 140RAK (-197818EIH SYDOWIA 31944-54 
CH04 HUFMANN ET AL (L9591HELV i; HIM ACTA 42. L557-i572 MED LINCOFF t 
MITCHEL (197? )TOX & MALLUC MUSHROOM POISONING9VAN NOSTRAND RqNYiýe 
MALLUCINOGEN, UP, aETTING? NEW CALEDONIA 

38 50 3-1 2L43301GL4013320aIaIC 
li Q-L 21Zu 0-1 212a 
6PSILOCY8E aRUliNLOCYSTIDIATA GUZ & HOR SUSPECT INDOLE HALLUC tREATMENTI 

PR--VENT AdSQKP9ENHANCE EAC? ýETqRESTRAIN SELF UESTRUCT BEMAVsQUIETqPOSS- 
19 OIAZEPAM, CHLORPROMAZINE TAXON GUZMAN & HORAK (19? 6lBEIH SVDOWIA Jig 
4-#-51* CHEM HOFMANN ET AL (1959)HELY CHiM ACTA 4291552-LSZZ 
MED L. 'LNC3FF I MITCHEL (197? )TOX L MALLUC MUSHROOM POISONINGqVAN NOST, 
kAND, RvNY., tiALLUCINOGENtUPSETTING? NW GUINEA 

45 5U .3 -1 214 -1 3323J010121 -1 2013 
20DL0130 0-1 5a12340021 

1w 

Table 7 (continued) 



236 

t#PSILUt; Yl3E NOTHOFAGENSIS GUZ L NOR SUiPECT INOOLE HALLUC TREATMENTI 
PRCVENT AB3QRPvENHANk; E EACR--TiPLSTRALN SELF DESTRUCT BEHAV*QUIET, POSSIB 
UIAZEPAM#CHLORPRUMAZINE TAX; N GUZMAN L HORAK (19? GIBEIN SYDOWIA Us44-54 
Cmr-M HOFMANN ET AL 41959)HELV I. HIM ACTA*4Z9Li5771572 NED LINCOFF L 
MITCHEL IL9771TOX L HALLJC MUSHROOM POISONINGjV4N NOSTR&RtNY*eo 
MALLUCLNUGENtUPSLTTING? NW GUINEA 

39 50 3-1 214230L0100A3321016 L 
ja211 
6PSILOCYBE PAPUANA GUZ & NOR SUSPECT INDOLE HALLUC TREATMENTIPREVENT 

ABSURP, tNHANCL CACKETtFESTRAIN L; ELF UeSTRUCT BEHAV*GUIET*PGSSIS OIAZE- 
PAMvCHLORPROMAZINE TAXON GUZ4AN L NORAK 41978)BEIN STDOWIA 3L*44-54 
CHr-M HOFMANN ET AL (1959)HLLV GHIM ACTA 4291557-1572 NED LINCOFF t 
MITCHLL (197? )TOX t HALLUC MUSHROOM POISONING, VAN NOSTRANO*RtNY*o 
HA&LUCINOGEN*UPSLTTING? NW GUINEA 

34 503L -i Z23101201 -L 2013 32 
01101aa -1 2L2 

'6PSILut; YBE ! NCONSPICUA GUZ-t NOR IN13OLE HALLUC SUSPECT TREA. TMEWIPREVENr 
A8SURP9LNHANCE EXCRLTtRESTRAIN SELF JESTRUCT BEHAVioGUIETePOSSIO OIAZE- 
PAM#CMLORPROMAZINE TAXON GUZMAN i HORAK (L971SIBEIH SYDOWIA 31944-54 
CHcM HOFMANN ET AL (1959PHELV LHIM ACTA 42,1551-L572 NED LINCOFF L 
MITCHEL (19771TOX L HALLUC MSUkHOOM POLSONING9VAN NOSTRAND*R#NY*o* 
UPSETTING90AýLUCINUGi. N? NtW GUINEA 

33 5031330101i -1 2C103320014 t0 
1a -1 212LI 
6PSILOGYBE NOVAZELANDIAL GUZ L NOR SUSPECT HALLUC*INDOLE TREATMENTIPREVE N 

A93URPvENHAW; c EXCPETvKCSTRAIN SELF UESTRUCT BEHAV*QUIETiPOSSIB DIAZEPAM 
CH, ORPROMAZINE TAXON GUZMAN t HORAK (191818LIN SYDOWIA 31944-54 CHEM 
HOFMANN ET AL (1359)HtýLV CHLM ACTA 429L557-15? 2 NED LINCOFF & MITCHEL 
W)77)TOX L HALLUC MUSHROOM POISONING9VAN NOSTRANU R, NY*o UPSETTING9 
HAuLUI, INOGLN? Nw ZEALAND 

34 59112301GL0 3-L Z0133200L0 10 
40 -1 312411 

Table 7 (end). 

48 

54 

Fn 

q4 
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CHAPTER V. : CONCLUSION. 

The first and almost unique question which always 

arises in case of toxicological emergency is "What did 

cause the intoxication? ". A question which, despite two 

centuries of mycotaxicalogy and specialised training in 

some countries, still cannot be satisfactorily answered 

in a great majority of cases of mushroom poisoning. 

The task, in itself, seems straightforward and 

strikingly simple: poisonous species have to be record- 

ed and permanent or stable characteristic features sel- 

ected and used in a manner which allows a rapid ident- 

ification. It needs a multidisciplinary approach as well 

as an understanding of the practical requirements for an 

efficient management of mushroom poisoning. 

The almost unlimited storage facilities of computers 

indicated that they are the ideal tool for storing and 

retrieving data., The completely interractive facilities 

that they offer are the most sophisticated type of ident- 

ification methods yet available because they can be used 

while the identification of a specimen is in progress. 

Any classical identification or diagnostic key can be 

programmed into modern computers which can suit the most 

stringent requirements, within the limits of logic, and 
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provide a quick and reliable answer. Full advantage 

of these facilities have been taken to suit a number 

of obligatory (e. g. multi-access facility, because 

of the fragmentary nature of the samples usually sub- 

mitted for identification) as well as desirable requir- 

ements (e. g. the use of English in a form of dialogue 

with the machine), to make the key efficient, useful, 

ando at the same time, easy to operate by even untrain- 

ed personel. 

The data matrix is made up of 223 species of 

mushrooms selected from a world list of 432 suspect- 

ed or poisonous species, because 1) they are known 

to be poisonous, 2) they are British species suspect- 

ed to be poisonous or 3) they are non British species 

suspected to be poisonous and a complete set of 

identification features were available from literature 

sources. 

The characters used for identification have been 

selected because they are, Preferably, easy to observe 

and, at the same timet provide potentially useful 

information in the identification process. A total 

of twenty four characters have been selected, showing 

a choice of 127 possible states or options. Only a 

limited number of characters may be used for most 
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practical purposes and still provide a useful result. 

Each taxon is defined by a combination of the 

127 possible states described in this thesis and the 

data is further complemented by nine features which 

are retrieved as essential information to users, when 

an identification is obtained. Therefore, each taxon 

is described by a set of 136 combined data and th-- total 

information stared in the data bank is of 30132B data. 

which can be easily altered or extended at any time. 

These data have been checked, complemented or 

expanded by microscopical and chemical analysis while 

the data bank was built. Significant results were 

obtained with the analysis of a number of species of 

the Strophariaceae and Coprinaceae families. The pres- 

ence of controlled hallucinogenic drugs (psilocyhin and 

derivatives) was confirmed in Scottish samples of 

rojincybe spni1nncentm and P. cynneacens. It was also 

confirmed in Australian specimens of P. cubensis and 

identified for the first time in P. aucalynta. 

Samples of Iqtrorhmrin , Hynholoma and Panaeolus did 

not contain any of the known mushroom hallucinogens, except 

for one sample of PmnProlus subbaltestus submitted for 

analysis after an intoxication occurred in Edinburgh. 
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Other results were obtained in this laboratory by 

Greer (1980) on species of Cortinarius analysed for the 

presence of orellanine. These results urgently warrant 

further research. The deadly, still uncharacterised, 

toxin orellanine was tentatively identified in Scottish 

specimens of Cortinarius sneciasissimus,, and in lesser 

concentration in the more common C. cinnamomeuS, 

sanquineus and C. semisancuineus. 

At the time of writing this thesis, the key is as 

complete as is necessary and practical. It should 

provide an important tool for toxicologists dealing 

with emergency cases and forensic scientists 

employed in the identification of drugs with abuse 

potential. This is still a long way from providing all 

the answers, and a lot more work is necessary if solutions 

to the questions of the pharmacokinetic, the analysis in 

body fluidst etc of the different toxins, are required. 

Throughout the thesis, suggestions are made where fur- 

ther research is needed and selected questions are 

raised and should be the catalyst to further fruitful 

research. 

The programme has some shortcomings and users are 

advised against its indiscriminate use. It is primarily 

designed to identify a limited number of mushroom species 



- 241 

(up to about 300) which are poisonous or suspect, out 

of the 101000 or so described in the mycological liter- 

ature. For each poisonous species, there may be as many 

as 10 non poisonous closely related species showing the 

same characters and options selected here. Therefore, 

only if any evidence of toxicity is present can the 

identification be accurate. A mushroom sample collected 

in the field identified solely on the basis of its 

microscopical and ecological characters may be poisonous. 

The key indicates only which poisonous species it can 

be! 

All poisonous mushrooms are not yet known, and 

definite cases of poisoning may occur where no identif- 

icaticn is obtained. When such a case arises, samples 

should immediately be forwarded to specialists and the 

now information thus made available used to augment the 

data storedo 

Finallyt the key is not intended to replace the 

specialist. but it is an attempt to provide selected 

specialist'5 information to the practising scientist. 

It has boon tested an a number of occasions with a data 

bank of about 100 sPecies- Selected notariouslY diffic- 

ult species (in the genus Inocvbm) were readily and 

correctly identified in the Presence of an expert 
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mycologist, Dr. R. Watling from the. Royal Botanic Garden 

in Edinburgh. 

This programmed key is presented as a cornerstone 

to the management and diagnosis of mushroom poisoning 

based on interdisciplinary sources ranging from anam- 

nestic, clinical, ecologicalt microscopical to chemical 

information. 



'ý-,! -; amomew-, collected Cortina -, -i US 

ýI 
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C. -r, iginal watercolour 

by Furlona. 
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VI. APPENDIX. 

In the investigation of microscopical characters 

(2.2.2.1.1. ) a number of reagents are used because they 

give useful information, are easy to prepare and are 

readily available to most scientists. The composition 

of such reagents for investigating microscopical features 

for inclusion into the data bank are described. 

Analysis for the different mushroom toxins is o6tt- - 

lined. 

R eaqents . 

6.1.1. Melzer's Reaqent. 

MYcologists have found in Melzer's reagent a 

convenient standard solution for the study of the 

Agaricales. Used in a standard fashion, it always 

produces identical results, no matter the age or the 

method of drying of the sample. 

Composition: KI 1.5 

12 0.5 g 

H20 20.0 g 

cl 3 CCH(OH)l 2 22.0 g (chloral hydrate) 
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The microscopical preparation must first be 

wetted in conc. ammonia for a few seconds, the ammonia 

is then removed before applying an excess of Melzer's 

solution. An amylaid reaction is a grayish blue to black 

colouration of the element observed (here: clear spores 

under the microscope 2.2.2.1.1.9. ) and a dextrinoid 

reaction is expressed by a brown to purple brown colour- 

ation. (Singer, 1975). 

6.1.1. Various Reaqents- 

All the microscopical preparations are made in a 

(v/v) aqueous solution of ammonia, unless a specific 

reagent is mentioned. 

Acetocarmine: boil 45 % (V/v) acetic acid with excess 

carmine for '7'* hour, filter and dilute with 

45 % (v/v) ethanol. Add two drops of ferric 

hydroxide to every 50 mis of solution 

(germ pare 

Ammonia: 75 % (v/v) aqueous solution (chrysocystidia 

2.2.2.1.1. IB. 4. ) 

Cresyl blue : dilute aqueous solution (approx. 3-5 

germ pore, 2.2.2.1.1.14. and clamp connect- 

ion, 2.2.2.1 .1 . 15. ). 
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Sulphuric acid : 50 % (v/v) or concentrated (colour 

resistance of dark spores, 2.2.2.1.1.9. ) 

Reference for further useful reagents: Henderson 

et al., 1969. 

6.2. Analyses of the Toxins. 

6.2.1. C-vclopeptides. 

In fatal cases of Amanita phallaides intoxication, 

the amatoxins (Figure 18, pp. 107) are the sale cause of 

death. The phallotoxins do not contribute to human pois- 

oning. The most commonly used method for the detection 

of amatoxins is their reaction with cinnamic aldehyde 

(1 ml in 100 ml of methanol) and hydrochloric acid fumes. 

A rapid and sensitive high performance thin layer chrom- 

atographic method has been developed by Stijve and Seeger. 

(1979) which enabled them to determine cw. -, 0- and r- 

amanitin in crude methanolic extracts of mushrooms. The 

detection limits are 50 ng for all the amanitins. 

This is favoured over adsorption chromatography on 

Sephadex LH 20 followed by thin layer chromatography or 

amino-acid analysis as reported by Faulstich et al. (1974), 
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inhibition of RNA polymerase as advocated by Cochet-Meilhac 

and Chambon (1974) or radiaimmuncassay (Faulstich, 1979). 

A spot test for amatoxins has been developed by 

Wieland (Faulstich, 1979). Crushed mushroom juice cont- 

aining amatoxins developed with BN hydrochloric acid an 

newspaper gives a prussian blue colour. This assay may 

be used to detect amanitins in all deadly poisonous 

mushrooms. 

6.2.2. Orellanine. 

Orellanine is efficiently extracted into methanol 

after a first treatment with petroleum ether, I'defatting" 

the mushroom. Good resolution of a number of yet unident- 

ified fluorescent compounds is obtained, using thin layer 

chromatography on silica-gel plates and a variety of 

eluents. A cyclo-hexane : ethyl acetate (3 :1 v/v) solvent 

was found to give the best resolution by Greer (1980). No 

reagent give a sensitive reaction to orellanine and con- 

sequently ultra-violet fluorescence is recommanded. 

Standard extracts of Cortinarius orellanus or C. snec 

icsissimus may be used as reference until the structure 

of orellanine is characterised. 
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6.2.3. Muscarine. 

Isolation of muscarine involves a large number of 

operations and all chromatographic estimations have to 

be carried out on partially enriched material isolated 

as a mixture of Reineckate salts of a group of quatern- 

ary ammonium compounds. 

Good qualitative and quantitative results were 

obtained by Cunningham (1975) using derivatisation before 

gas chromatographic analysis. Defatted ethanalic extracts 

of mushrooms are purified an ar! alumina column eluted with 

methanol. Muscarine is demethylated with sodium benzene 

thiclate to its volatile nor-base, nor-muscarine. Nor- 

muscarine is separated from the reaction mixture with 

chloroform. Concentrated extracts are injected onto a 

1% Carbowax 20M gas chromatographic column at 130 aC and 

detection is obtained by flame ionisation. Dimethylamino- 

ethyl benzoate is recommanded as an internal standard. 

6.2.4. Hallucinoqens :- Psilocvbin and Analoques. 

Defatted methanolic extracts of mushrooms give a 

fairly pure mixture of the indole hallucinogens psilocybin 

and baeocystin. A lengthy soxhlet extraction is proposed 
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in the literature, but it was found that 3 methanolic 

extractions gave just as good a result. No psilacybin 

could be detected in the third extract. 

Several techniques have been used to analyse for 

psilocybin, psilocin and baeocystin in extracts of 

mushrooms. 

Thin layer chromatography is a powerful analytical 

tool, best separation being obtained an silica gel G 

employing a solvent of butanol : acetic acid : water 

(2 :1: 1 v/v). Psilocin (R 
f 0.52; 10 ng) and psilocybin 

(R 
f 0.33; 15 ng) can be dectected using acidic para- 

dimethylaminabenzaldehyde (p-DAB) as the chromogenic 

reagent. 

Wspectrophotometry: psilocin has an A 297 in 

I 
methanol at N= 267 nm and psilocybin an A1= 206 in 

methanol at 
A= 268 nm 

IR spectrophotometry: peaks are listed in order of 

decreasing intensity. Psilocin: 817; 1340; 1470; 1256 

1 
and 1041 and 3250; 1233 cm- Fsilocybin': 920; 1100; 

1040; 1347; 1060; 748 and 960 and 1178 cm -1 
* 

High performance liquid chromatography: Perkal et, 

. al. . 
(1980) recommend a system based an an ion exchange 

column of Whatman Partisil SCX 10, using a mobile phase 



251 

of methanol : water (20 : BO v/v) containing 0.2 % of 

ammonium phosphate and O. -l % KC1. Detection is by UV and 

fluorescence. 

Fsilocin and psilocybin have been analysed on a 

1.5 % SE-30 (chromosorb W) gas chromatographic column 

by Repke et al. (1977). 

6.2.5. Isoxazole Derivatives. 

Ibotenic acid and muscimol are extracted from 

mushrooms with 50 to 75 % (v/v) ethanol and separated by 

thin layer chromatography using butanol : acetic acid : 

water (12 :3: 5 v/v) as solvent and ninhydrin as the 

chromophoric reagent. 

Electrophoresis has also been proposed by Chilton 

and Ott (1976). 

6.2.6. Coprine 

Coprine will extract into water but no rapid screening 

method has been described in the literature. The method 

of isolation described (Hatfield & Schaumberg, 1975) 

re quires that the water extract is fractionated using 

anion exchange, silica-gel dry-column and Sephadex G-10 

gel filtration chromatography. The compound reacts with 

ninhydrin. 
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6.2.7. Gvromitrin. 

Gyromitrin and its analogues are volatile toxins 

which are readily distilled and analysed by gas liquid 

chromatography. Pyysalo (1975) proposes the use of FFAP 

capillary columns and mass spectrometric detection. 

The Ehrlich reagent, dimethylaminabenzaldehyde, has 

been used for detection of gyromitrin on chromatograms. 

(List & Luftt 1968). 
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